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SECTION  00 01 00 – ADVERTISEMENT FOR BIDS

Sealed proposals will be received until 2:00pm on Tuesday March 21, 2023, 

at the Onslow County Schools Offices, 

200 Broadhurst, Jacksonville, NC 28540, in the Maintenance Meeting Room #4

for the construction of the

Trexler Middle School Renovation & Site Improvements,

Richlands, North Carolina

at which time and place bids will be opened and read.

A Mandatory Pre-Bid Meeting will be held at 1:00 pm on Tuesday February 28, 2023 at the school

Trexler Middle School

112 East Foy Street, Richlands, NC 28574

Check-in required at the main office. A site visit will follow. 

Complete plans and specifications for this project can be obtained by contacting 

4600 Lake Boone Trail Suite 205

Raleigh, North Carolina 27607 

(919) 810-5243,

https://smithsinnett.com

Or 

Charlie Tennant at ctennant@smithsinnett.com

during normal office hours after February 20, 2023.

The Onslow County School Board of Education reserves the unqualified 

right to reject any and all proposals. No Bid may be withdrawn after the scheduled closing 

time for the receipt of bids for a period of 60 days.

Signed: Daniel Gray
Onslow County Schools

END OF SECTION 00 01 00

https://smithsinnett.com/
mailto:ctennant@smithsinnett.com
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r̂[̂h_UZW�SfWV

R� _b̂STUVV̂eSbf̀SêfVSfWVS\WV̂è_fWV̀S_b̂SheZmÙUZẀSlZeSaUd\UVf_̂VSVf]fX̂ òSUlSfWqoS̀̂_SlZe_bSUWS_b̂SlZe]SZlS
sXê̂ ]̂W_Sn̂_t̂ ŴS_b̂SutŴeSfWVSiZW_ef[_Zej

CDEFGHIJ~JJJ�FLLFN�JLOG��INEP
QJ~RKJL�����������
QJ~RKRKSTUVV̂èS̀bfaaSZn_fUWS[Z]hâ_̂STUVVUWXSYZ[\]̂W_̀oSf̀SUWVU[f_̂VSn̂aZtoSleZ]S_b̂SÙ̀\UWXSZllU[̂SV̂ ÙXWf_̂VSUWS_b̂S
fVm̂e_Ù̂]̂W_SZeSUWmU_f_UZWS_ZSnUVoSlZeS_b̂SV̂hZ̀U_S̀\]oSUlSfWqoS̀_f_̂VS_b̂êUWj
������ ¡¢£¤¥¦§£̈©�¤£ ̈£ª«£¢¬ �§£¦¢ª̈�¡¢§£¤¥̈¡£̈�¡¢®̄ ¡°¥±¬§£̄ ̄¢±£�¥̄«§£¥±£¥¡¤¢±£¬¢¡¤¥�£²���¢±̈£̈¤ £¥ª¡ ��£²�����³£
¥́�©¬¢�¡̈µ¶

ĉl̂eS_ZS_b̂SgeZ�̂[_S·fW\faSVf_̂VŞ̂ ne\feqS¹ºoS¹º¹»
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CDEFGFHIJKLIMNOPQMNRIRNSTUQVIUWXYYIZNIMN[PKRNRIVTI\QRRNMUI]WTIUPẐ QVIXIZTKXI[QRNI\QRIXKRIMNVPMKIVWNISXSNMI\QRRQK_I
T̀aP̂ NKVUIQKI_TTRIaTKRQVQTKI]QVWQKIVNKIRXLUIX[VNMIMNaNQSVIT[I\QRUbIcWNIaTUVIVTIMNSYXaNÎQUUQK_ITMIRX̂X_NRISXSNMI
RTaP̂ NKVUI]QYYIZNIRNRPaVNRI[MT̂ IVWNIRNSTUQVbIJI\QRRNMIMNaNQdQK_IXIeTKVMXaVIX]XMRÎXLIMNVXQKIVWNISXSNMI\QRRQK_I
T̀aP̂ NKVUfIXKRIVWNI\QRRNMgUIRNSTUQVI]QYYIZNIMN[PKRNRb

CDEFGFEI\QRRQK_ÌTaP̂ NKVUI]QYYIKTVIZNIQUUPNRIRQMNaVYLIVTIhPZiZQRRNMUIPKYNUUIUSNaQ[QaXYYLIT[[NMNRIQKIVWNIXRdNMVQUN̂NKVITMI
QKdQVXVQTKIVTIZQRfITMIQKIUPSSYN̂NKVXMLIQKUVMPaVQTKUIVTIZQRRNMUb

CDEFGFjI\QRRNMUIUWXYYIPUNIaT̂ SYNVNI\QRRQK_ÌTaP̂ NKVUIQKISMNSXMQK_I\QRUbIkNQVWNMIVWNIl]KNMIKTMIJMaWQVNaVIXUUP̂ NUI
MNUSTKUQZQYQVLI[TMINMMTMUITMÎQUQKVNMSMNVXVQTKUIMNUPYVQK_I[MT̂ IVWNIPUNIT[IQKaT̂ SYNVNI\QRRQK_ÌTaP̂ NKVUb

CDEFGFmIcWNI\QRRQK_ÌTaP̂ NKVUI]QYYIZNIXdXQYXZYNI[TMIVWNIUTYNISPMSTUNIT[ITZVXQKQK_I\QRUITKIVWNInTMobIkTIYQaNKUNITMI_MXKVIT[I
PUNIQUIaTK[NMMNRIZLIRQUVMQZPVQTKIT[IVWNI\QRRQK_ÌTaP̂ NKVUb

CDEFHDpqrstsuvwsqxDqyDzxw{y|y{wvwsqxDqtD}srrsx~D�qu��{xw�
CDEFHFGIcWNI\QRRNMIUWXYYIaXMN[PYYLIUVPRLIVWNI\QRRQK_ÌTaP̂ NKVUfIUWXYYIN�X̂QKNIVWNIUQVNIXKRIYTaXYIaTKRQVQTKUfIXKRIUWXYYI
KTVQ[LIVWNIJMaWQVNaVIT[INMMTMUfIQKaTKUQUVNKaQNUfITMIX̂ZQ_PQVQNUIRQUaTdNMNRIXKRIMNOPNUVIaYXMQ[QaXVQTKITMIQKVNMSMNVXVQTKI
SPMUPXKVIVTIhNaVQTKI�b�b�b

CDEFHFHI�NOPNUVUI[TMIaYXMQ[QaXVQTKITMIQKVNMSMNVXVQTKIT[IVWNI\QRRQK_ÌTaP̂ NKVUIUWXYYIZNIUPẐ QVVNRIZLIVWNI\QRRNMIQKI]MQVQK_I
XKRIUWXYYIZNIMNaNQdNRIZLIVWNIJMaWQVNaVIXVIYNXUVIUNdNKIRXLUISMQTMIVTIVWNIRXVNI[TMIMNaNQSVIT[I\QRUbI
����������������������������������������������������������������������������������������������������������������� ����������
��������������������������������¡¢

I�N[NMIVTIVWNI£MT¤NaVI¥XKPXYIRXVNRI¦NZMPXMLI�§fI�§��

CDEFHFEI¥TRQ[QaXVQTKUIXKRIQKVNMSMNVXVQTKUIT[IVWNI\QRRQK_ÌTaP̂ NKVUIUWXYYIZNÎXRNIZLIJRRNKRP̂ bI¥TRQ[QaXVQTKUIXKRI
QKVNMSMNVXVQTKUIT[IVWNI\QRRQK_ÌTaP̂ NKVUÎXRNIQKIXKLITVWNMÎXKKNMIUWXYYIKTVIZNIZQKRQK_fIXKRI\QRRNMUIUWXYYIKTVIMNYLIPSTKI
VWN̂b

CDEFED̈�©�wsw�wsqx�
CDEFEFGIcWNÎXVNMQXYUfISMTRPaVUfIXKRINOPQŜ NKVIRNUaMQZNRIQKIVWNI\QRRQK_ÌTaP̂ NKVUINUVXZYQUWIXIUVXKRXMRIT[IMNOPQMNRI
[PKaVQTKfIRQ̂NKUQTKfIXSSNXMXKaNfIXKRIOPXYQVLIVTIZNÎNVIZLIXKLISMTSTUNRIUPZUVQVPVQTKb

CDEFEFHD̈�©�wsw�wsqxDªyqu{��
CDEFEFHFGInMQVVNKIMNOPNUVUI[TMIUPZUVQVPVQTKUIUWXYYIZNIMNaNQdNRIZLIVWNIJMaWQVNaVIXVIYNXUVIVNKIRXLUISMQTMIVTIVWNIRXVNI[TMIMNaNQSVI
T[I\QRUbI�NOPNUVUIUWXYYIZNIUPẐ QVVNRIQKIVWNIUX̂NÎXKKNMIXUIVWXVINUVXZYQUWNRI[TMIUPẐ QVVQK_IaYXMQ[QaXVQTKUIXKRI
QKVNMSMNVXVQTKUIQKIhNaVQTKI�b�b�b

CDEFEFHFHI\QRRNMUIUWXYYIUPẐ QVIUPZUVQVPVQTKIMNOPNUVUITKIXIhPZUVQVPVQTKI�NOPNUVI¦TM̂IQ[ITKNIQUISMTdQRNRIQKIVWNI\QRRQK_I
T̀aP̂ NKVUb

CDEFEFHFEI«[IXIhPZUVQVPVQTKI�NOPNUVI¦TM̂IQUIKTVISMTdQRNRfIMNOPNUVUIUWXYYIQKaYPRNI¬®IVWNIKX̂NIT[IVWNÎXVNMQXYITMINOPQŜ NKVI
USNaQ[QNRIQKIVWNI\QRRQK_ÌTaP̂ NKVŪI¬�®IVWNIMNXUTKI[TMIVWNIMNOPNUVNRIUPZUVQVPVQTK̄I¬�®IXIaT̂ SYNVNIRNUaMQSVQTKIT[IVWNI
SMTSTUNRIUPZUVQVPVQTKIQKaYPRQK_IVWNIKX̂NIT[IVWNÎXVNMQXYITMINOPQŜ NKVISMTSTUNRIXUIVWNIUPZUVQVPVNfISNM[TM̂XKaNIXKRIVNUVI
RXVXfIXKRIMNYNdXKVIRMX]QK_ŪIXKRI¬°®IXKLITVWNMIQK[TM̂XVQTKIKNaNUUXMLI[TMIXKINdXYPXVQTKbIcWNIMNOPNUVIUWXYYIQKaYPRNIXI
UVXVN̂NKVIUNVVQK_I[TMVWIaWXK_NUIQKITVWNMÎXVNMQXYUfINOPQŜ NKVfITMITVWNMISTMVQTKUIT[IVWNInTMofIQKaYPRQK_IaWXK_NUIQKIVWNI
]TMoIT[ITVWNMIaTKVMXaVUITMIVWNIQ̂SXaVITKIXKLI£MT¤NaVIeNMVQ[QaXVQTKUI¬UPaWIXUI±²²̀ ®fIVWXVI]QYYIMNUPYVI[MT̂ IQKaTMSTMXVQTKIT[I
VWNISMTSTUNRIUPZUVQVPVQTKb

CDEFEFEIcWNIZPMRNKIT[ISMTT[IT[IVWNÎNMQVIT[IVWNISMTSTUNRIUPZUVQVPVQTKIQUIPSTKIVWNISMTSTUNMbIcWNIJMaWQVNaVgUIRNaQUQTKIT[I
XSSMTdXYITMIRQUXSSMTdXYIT[IXISMTSTUNRIUPZUVQVPVQTKIUWXYYIZNI[QKXYb

CDEFEFjI«[IVWNIJMaWQVNaVIXSSMTdNUIXISMTSTUNRIUPZUVQVPVQTKISMQTMIVTIMNaNQSVIT[I\QRUfIUPaWIXSSMTdXYIUWXYYIZNIUNVI[TMVWIQKIXKI
JRRNKRP̂ bIJSSMTdXYUÎXRNIQKIXKLITVWNMÎXKKNMIUWXYYIKTVIZNIZQKRQK_fIXKRI\QRRNMUIUWXYYIKTVIMNYLIPSTKIVWN̂b
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CDEFEFGHIJHKLMKNONLNOJPKHQORRHMSHTJPKOUSVSUHWXNSVHNYSHZJPNVWTNHWQWVUHLPRSKKHK[STOXOTWRR\H[VJ]OUSUHXJVHOPHNYSHZJPNVWTNH
ĴTL_SPNK̀

CDEFaDbccdecf
CDEFaFgHhUUSPUWHQORRHMSHNVWPK_ONNSUHNJHiOUUSVKHjPJQPHM\HNYSHOKKLOPkHJXXOTSHNJHYW]SHVSTSO]SUHTJ_[RSNSHiOUUOPkH
ĴTL_SPNK̀
lmnopqrstuvwxyuz{qvurzu|}ut~rp�yuxt|zpstyuvwzsuzpst���rs�w�~yu�r�t�uqw�}yuw�uwsvt�u~tsvwou�ootnoruxp��u|tus�rnz~pssto��

H�SXSVHNJHNYSH�VJ�STNH�WPLWRHUWNSUH�SMVLWV\H���H����

CDEFaF�HhUUSPUWHQORRHMSHW]WORWMRSHQYSVSHiOUUOPkĤJTL_SPNKHWVSHJPHXORS̀

CDEFaFEHhUUSPUWHQORRHMSHOKKLSUHPJHRWNSVHNYWPHXJLVHUW\KH[VOJVHNJHNYSHUWNSHXJVHVSTSO[NHJXHiOUK�HS�TS[NHWPHhUUSPUL_H
QONYUVWQOPkHNYSHVS�LSKNHXJVHiOUKHJVHJPSHQYOTYHOPTRLUSKH[JKN[JPS_SPNHJXHNYSHUWNSHXJVHVSTSO[NHJXHiOUK̀

CDEFaFaH�VOJVHNJHKLM_ONNOPkHWHiOU�HSWTYHiOUUSVHKYWRRHWKTSVNWOPHNYWNHNYSHiOUUSVHYWKHVSTSO]SUHWRRHhUUSPUWHOKKLSU�HWPUHNYSH
iOUUSVHKYWRRHWTjPJQRSUkSHNYSOVHVSTSO[NHOPHNYSHiOÙ

b������DaDDD�������D��������� 
CDaFgD�¡d¢f¡f£¤¥eD¥¦D�¤c§
CDaFgFgHiOUKHKYWRRHMSHKLM_ONNSUHJPHNYSHXJV_KHOPTRLUSUHQONYHJVHOUSPNOXOSUHOPHNYSHiOUUOPkĤJTL_SPNK̀

CDaFgF�HhRRHMRWPjKHJPHNYSHMOUHXJV_HKYWRRHMSHRSkOMR\HS�STLNSÙH�W[SVHMOUHXJV_KHKYWRRHMSHS�STLNSUHOPHWHPJP̈SVWKWMRSH_SUOL_̀

CDaFgFEH©L_KHKYWRRHMSHS�[VSKKSUHOPHMJNYHQJVUKHWPUHPL_MSVK�HLPRSKKHPJNSUHJNYSVQOKSHJPHNYSHMOUHXJV_̀HªPHTWKSHJXHUOKTVS[WPT\�HNYSH
W_JLPNHSPNSVSUHOPHQJVUKHKYWRRHkJ]SVP̀

CDaFgFaH«UONKHNJHSPNVOSKH_WUSHJPH[W[SVHMOUHXJV_KH_LKNHMSHOPONOWRSUHM\HNYSHKOkPSVHJXHNYSHiOÙ

CDaFgFGHhRRHVS�LSKNSUHhRNSVPWNSKHKYWRRHMSHMOÙHªXHPJHTYWPkSHOPHNYSHiWKSHiOUHOKHVS�LOVSU�HSPNSVH¬IJHZYWPkS¬HJVHWKHVS�LOVSUHM\H
NYSHMOUHXJV_̀

CDaFgFH®YSVSHNQJHJVH_JVSHiOUKHXJVHUSKOkPWNSUH[JVNOJPKHJXHNYSH®JVjHYW]SHMSSPHVS�LSKNSU�HNYSHiOUUSVH_W\�HQONYJLNH
XJVXSONLVSHJXHNYSHMOUHKSTLVON\�HKNWNSHNYSHiOUUSV̄KHVSXLKWRHNJHWTTS[NHWQWVUHJXHRSKKHNYWPHNYSHTJ_MOPWNOJPHJXHiOUKHKNO[LRWNSUHM\H
NYSHiOUUSV̀H°YSHiOUUSVHKYWRRHPSONYSVH_WjSHWUUONOJPWRHKNO[LRWNOJPKHJPHNYSHMOUHXJV_HPJVH�LWROX\HNYSHiOUHOPHWP\HJNYSVH_WPPSV̀

CDaFgF±H«WTYHTJ[\HJXHNYSHiOUHKYWRRHKNWNSHNYSHRSkWRHPW_SHWPUHRSkWRHKNWNLKHJXHNYSHiOUUSV̀HhKH[WVNHJXHNYSHUJTL_SPNWNOJPH
KLM_ONNSUHQONYHNYSHiOU�HNYSHiOUUSVHKYWRRH[VJ]OUSHS]OUSPTSHJXHONKHRSkWRHWLNYJVON\HNJH[SVXJV_HNYSH®JVjHOPHNYSH�LVOKUOTNOJPH
QYSVSHNYSH�VJ�STNHOKHRJTWNSÙH«WTYHTJ[\HJXHNYSHiOUHKYWRRHMSHKOkPSUHM\HNYSH[SVKJPHJVH[SVKJPKHRSkWRR\HWLNYJVO²SUHNJHMOPUHNYSH
iOUUSVHNJHWHTJPNVWTǸHhHiOUHM\HWHTJV[JVWNOJPHKYWRRHXLVNYSVHPW_SHNYSHKNWNSHJXHOPTJV[JVWNOJPHWPUHYW]SHNYSHTJV[JVWNSHKSWRH
WXXO�SÙHhHiOUHKLM_ONNSUHM\HWPHWkSPNHKYWRRHYW]SHWHTLVVSPNH[JQSVHJXHWNNJVPS\HWNNWTYSU�HTSVNOX\OPkHNYSHWkSPN̄KHWLNYJVON\HNJH
MOPUHNYSHiOUUSV̀

CDaFgF³HhHiOUUSVHKYWRRHOPTLVHWRRHTJKNKHWKKJTOWNSUHQONYHNYSH[VS[WVWNOJPHJXHONKHiOÙ

CDaF�D�¤cD d́µ¡¤£¶
CDaF�FgH«WTYHiOUHKYWRRHMSHWTTJ_[WPOSUHM\HNYSHXJRRJQOPkHMOUHKSTLVON\·
lmnzt�susvtu�w�~urnour~w{nsuw�u|pouztq{�ps}��

H�SXSVHNJHNYSH�VJ�STNH�WPLWRHUWNSUH�SMVLWV\H���H����

CDaF�F�H°YSHiOUUSVH[RSUkSKHNJHSPNSVHOPNJHWHZJPNVWTNHQONYHNYSḨQPSVHJPHNYSHNSV_KHKNWNSUHOPHNYSHiOUHWPUHKYWRR�HOXHVS�LOVSU�H
XLVPOKYHMJPUKHTJ]SVOPkHNYSHXWONYXLRH[SVXJV_WPTSHJXHNYSHZJPNVWTNHWPUH[W\_SPNHJXHWRRHJMROkWNOJPKHWVOKOPkHNYSVSLPUSV̀H©YJLRUH
NYSHiOUUSVHVSXLKSHNJHSPNSVHOPNJHKLTYHZJPNVWTNHJVHXWORHNJHXLVPOKYHKLTYHMJPUKHOXHVS�LOVSU�HNYSHW_JLPNHJXHNYSHMOUHKSTLVON\HKYWRRH
MSHXJVXSONSUHNJHNYSḨQPSVHWKHRO�LOUWNSUHUW_WkSK�HPJNHWKHWH[SPWRN\̀HªPHNYSHS]SPNHNYSḨQPSVHXWORKHNJHTJ_[R\HQONYH©STNOJPH¹̀��H
NYSHW_JLPNHJXHNYSHMOUHKSTLVON\HKYWRRHPJNHMSHXJVXSONSUHNJHNYSḨQPSV̀
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CDEFGFHIJKILIMNOPQRISTUVIWMIOPXNWOPVILMISWVIMPYNOWQRZIWQIM[L\\ISPI]OWQQPUITUÎĴI_TYǸ PUQÎabcdZIeWVIeTUVZINU\PMMI
TQ[PO]WMPIfOTgWVPVIWUIQ[PIeWVVWUhI_TYǸ PUQMiIj[PILQQTOUPRkWUkKLYQI][TIPlPYNQPMIQ[PISTUVITUISP[L\KITKIQ[PIMNOPQRIM[L\\I
LKKWlIQTIQ[PISTUVILIYPOQWKWPVILUVIYNOOPUQIYTfRITKILUILYYPfQLS\PIfT]POITKILQQTOUPRiIj[PIeWVVPOIM[L\\IfOTgWVPIMNOPQRISTUVMI
KOT̀ ILIYT̀ fLURITOIYT̀ fLUWPMI\L]KN\\RILNQ[TOWmPVIQTIWMMNPIMNOPQRISTUVMIWUIQ[PInNOWMVWYQWTUI][POPIQ[PIoOTnPYQIWMI\TYLQPVi

CDEFGFEIj[PIp]UPOI]W\\I[LgPIQ[PIOWh[QIQTIOPQLWUIQ[PISWVIMPYNOWQRITKIeWVVPOMIQTI][T̀ ILUIL]LOVIWMISPWUhIYTUMWVPOPVINUQW\IqLrI
Q[PIsTUQOLYQI[LMISPPUIPlPYNQPVILUVISTUVMZIWKIOPXNWOPVZI[LgPISPPUIKNOUWM[PVtIqSrIQ[PIMfPYWKWPVIQẀPI[LMIP\LfMPVIMTIQ[LQIeWVMI
L̀RISPI]WQ[VOL]UtITOIqYrIL\\IeWVMI[LgPISPPUIOPnPYQPViIuT]PgPOZIWKIUTIsTUQOLYQI[LMISPPUIL]LOVPVITOILIeWVVPOI[LMIUTQISPPUI
UTQWKWPVITKIQ[PILYYPfQLUYPITKIWQMIeWVZILIeWVVPOÌLRZISPhWUUWUhIIVLRMILKQPOIQ[PITfPUWUhITKIeWVMZI]WQ[VOL]IWQMIeWVILUVIOPXNPMQI
Q[PIOPQNOUITKIWQMISWVIMPYNOWQRi

CDEFHDvwxyz{{z|}D|~D�z�{
CDEFHF�ÎIeWVVPOIM[L\\IMNS̀ WQIWQMIeWVILMIWUVWYLQPVISP\T]�
�������������������������������������������������������������������������������������������������������������������

I�PKPOIQTIQ[PIoOTnPYQI�LUNL\IVLQPVI PSONLORI¡cZI¡c¡a

CDEFHFGIoLfPOIYTfWPMITKIQ[PIeWVZIQ[PISWVIMPYNOWQRZILUVILURITQ[POIVTYǸ PUQMIOPXNWOPVIQTISPIMNS̀ WQQPVI]WQ[IQ[PIeWVIM[L\\ISPI
PUY\TMPVIWUILIMPL\PVITfLXNPIPUgP\TfPiIj[PIPUgP\TfPIM[L\\ISPILVVOPMMPVIQTIQ[PIfLOQRIOPYPWgWUhIQ[PIeWVMILUVIM[L\\ISPI
WVPUQWKWPVI]WQ[IQ[PIoOTnPYQIUL̀PZIQ[PIeWVVPO¢MIUL̀PILUVILVVOPMMZILUVZIWKILff\WYLS\PZIQ[PIVPMWhULQPVIfTOQWTUITKIQ[PI£TO¤IKTOI
][WY[IQ[PIeWVIWMIMNS̀ WQQPViIJKIQ[PIeWVIWMIMPUQISRÌLW\ZIQ[PIMPL\PVIPUgP\TfPIM[L\\ISPIPUY\TMPVIWUILIMPfLOLQPÌLW\WUhIPUgP\TfPI
]WQ[IQ[PIUTQLQWTUI¥¦§̂ §̈_IeJ_I§©s̈ p¦§_¥ITUIQ[PIKLYPIQ[POPTKi

CDEFHFHIeWVMIM[L\\ISPIMNS̀ WQQPVISRIQ[PIVLQPILUVIQẀPILUVILQIQ[PIf\LYPIWUVWYLQPVIWUIQ[PIWUgWQLQWTUIQTISWViIeWVMIMNS̀ WQQPVILKQPOI
Q[PIVLQPILUVIQẀPIKTOIOPYPWfQITKIeWVMZITOILQILUIWUYTOOPYQIf\LYPZI]W\\IUTQISPILYYPfQPVi

CDEFHFEIj[PIeWVVPOIM[L\\ILMMǸ PIKN\\IOPMfTUMWSW\WQRIKTOIQẀP\RIVP\WgPORILQIQ[PI\TYLQWTUIVPMWhULQPVIKTOIOPYPWfQITKIeWVMi

CDEFHFªÎIeWVIMNS̀ WQQPVISRILURÌPQ[TVITQ[POIQ[LUILMIfOTgWVPVIWUIQ[WMI¦PYQWTUI«iaI]W\\IUTQISPILYYPfQPVi

CDEFED¬|�z~z®̄z|}D|°D±z̄²�°®³®́D|~D�z�
CDEFEF�IoOWTOIQTIQ[PIVLQPILUVIQẀPIVPMWhULQPVIKTOIOPYPWfQITKIeWVMZILIeWVVPOÌLRIMNS̀ WQILIUP]IeWVIQTIOPf\LYPILIeWVI
fOPgWTNM\RIMNS̀ WQQPVZITOI]WQ[VOL]IWQMIeWVIPUQWOP\RZISRIUTQWYPIQTIQ[PIfLOQRIVPMWhULQPVIQTIOPYPWgPIQ[PIeWVMiI¦NY[IUTQWYPIM[L\\I
SPIOPYPWgPVILUVIVN\RIOPYTOVPVISRIQ[PIOPYPWgWUhIfLOQRITUITOISPKTOPIQ[PIVLQPILUVIQẀPIMPQIKTOIOPYPWfQITKIeWVMiIj[PIOPYPWgWUhI
fLOQRIM[L\\IgPOWKRIQ[LQIOPf\LYPVITOI]WQ[VOL]UIeWVMILOPIOP̀TgPVIKOT̀ IQ[PITQ[POIMNS̀ WQQPVIeWVMILUVIUTQIYTUMWVPOPViI©TQWYPI
TKIMNS̀ WMMWTUITKILIOPf\LYP̀PUQIeWVITOI]WQ[VOL]L\ITKILIeWVIM[L\\ISPI]TOVPVIMTILMIUTQIQTIOPgPL\IQ[PIL̀TNUQITKIQ[PITOWhWUL\I
eWVi

CDEFEFGI£WQ[VOL]UIeWVMÌLRISPIOPMNS̀ WQQPVINfIQTIQ[PIVLQPILUVIQẀPIVPMWhULQPVIKTOIQ[PIOPYPWfQITKIeWVMIWUIQ[PIML̀PIKTÒLQI
LMIQ[LQIPMQLS\WM[PVIWUI¦PYQWTUI«iaZIfOTgWVPVIQ[PRIKN\\RIYTUKTÒI]WQ[IQ[PMPIJUMQONYQWTUMIQTIeWVVPOMiIeWVIMPYNOWQRIM[L\\ISPIWUI
LUIL̀TNUQIMNKKWYWPUQIKTOIQ[PIeWVILMIOPMNS̀ WQQPVi

CDEFEFHÎKQPOIQ[PIVLQPILUVIQẀPIVPMWhULQPVIKTOIOPYPWfQITKIeWVMZILIeWVVPOI][TIVWMYTgPOMIQ[LQIWQÌLVPILIY\POWYL\IPOOTOIWUIWQMIeWVI
M[L\\IUTQWKRIQ[PÎOY[WQPYQITKIMNY[IPOOTOI]WQ[WUIQ]TIVLRMZITOIfNOMNLUQIQTILIQẀPKOL̀PIMfPYWKWPVISRIQ[PI\L]ITKIQ[PInNOWMVWYQWTUI
][POPIQ[PIoOTnPYQIWMI\TYLQPVZIOPXNPMQWUhI]WQ[VOL]L\ITKIWQMIeWViIµfTUIfOTgWVWUhIPgWVPUYPITKIMNY[IPOOTOIQTIQ[PIOPLMTULS\PI
MLQWMKLYQWTUITKIQ[PÎOY[WQPYQZIQ[PIeWVIM[L\\ISPI]WQ[VOL]UILUVIUTQIOPMNS̀ WQQPViIJKILIeWVIWMI]WQ[VOL]UIfNOMNLUQIQTIQ[WMI¦PYQWTUI
«i«iaZIQ[PISWVIMPYNOWQRI]W\\ISPILQQPUVPVIQTILMIKT\\T]M�
�¶����������������������������������������������·��������������̧������������̧�������������������

I�PKPOIQTIQ[PIoOTnPYQI�LUNL\IVLQPVI PSONLORI¡cZI¡c¡a

¹º»¼½¾¿DªDDD½ÀÁv¼Â¿º¹»¼ÀÁDÀÃD�¼Âv
CDªF�DÀÄÅ}z}ÆD|~D�z�{
JKIMQWfN\LQPVIWUILUILVgPOQWMP̀PUQITOIWUgWQLQWTUIQTISWVZITOI][PUITQ[PO]WMPIOPXNWOPVISRI\L]ZIeWVMIfOTfPO\RIWVPUQWKWPVILUVIOPYPWgPVI
]WQ[WUIQ[PIMfPYWKWPVIQẀPI\ẀWQMI]W\\ISPIfNS\WY\RITfPUPVILUVIOPLVIL\TNViÎIMǸ L̀ORITKIQ[PIeWVMÌLRISPÌLVPILgLW\LS\PIQTI
eWVVPOMi
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CDEFGDHIJIKLMNODNPDQMRS
TUVWXXYZ[\W]̂_XWỲ]Z\_a_[WbYacYVd̂eY[\WYf̂ UW]YX\dVVY\dgWY[\WY]_h\[Y[ZY]WiWj[YdUcYZ]YdVVYk_bXl

CDEFmDnKKIoLpOKIDNPDQMRDqnrpsRt
CDEFmFuYv[Y_XY[\WY_U[WU[YZwY[\WYf̂ UW]Y[ZYd̂d]bYdYxZU[]dj[Y[ZY[\WYVẐWX[Y]WX̀ZUX_gWYdUbY]WX̀ZUX_aVWYk_bbW]eỲ]Zg_bWbY[\WYk_bY
\dXYaWWUYXyaz_[[WbY_UYdjjZ]bdUjWŶ_[\Y[\WY]W{y_]WzWU[XYZwY[\WYk_bb_UhY|ZjyzWU[XlYTUVWXXYZ[\W]̂_XWỲ]Z\_a_[WbYacYVd̂eY
[\WYf̂ UW]YX\dVVY\dgWY[\WY]_h\[Y[ZŶd_gWY_UwZ]zdV_[_WXYdUbY_]]WhyVd]_[_WXY_UYdYk_bY]WjW_gWbYdUbY[ZYdjjẀ[Y[\WYk_bŶ\_j\eY_UY
[\WYf̂ UW]}XYiybhzWU[eY_XY_UY[\WYf̂ UW]}XYaWX[Y_U[W]WX[Xl

CDEFmFGYTUVWXXYZ[\W]̂_XWỲ]Z\_a_[WbYacYVd̂eY[\WYf̂ UW]YX\dVVY\dgWY[\WY]_h\[Y[ZYdjjẀ[Y~V[W]Ud[WXY_UYdUcYZ]bW]YZ]Y
jZza_Ud[_ZUeYyUVWXXYZ[\W]̂_XWYX̀Wj_w_jdVVcỲ]Zg_bWbY_UY[\WYk_bb_UhY|ZjyzWU[XeYdUbY[ZYbW[W]z_UWY[\WYVẐWX[Y]WX̀ZUX_gWY
dUbY]WX̀ZUX_aVWYk_bbW]YZUY[\WYadX_XYZwY[\WYXyzYZwY[\WYkdXWYk_bYdUbY~V[W]Ud[WXYdjjẀ[Wbl

nH�����D�DDD�����Q��D����H�n����
CD�FuD�NOLspKLNs�SD��p�MPMKpLMNOD�LpLI�IOL
k_bbW]XY[ZŶ\ZzYd̂d]bYZwYdYxZU[]dj[Y_XYyUbW]YjZUX_bW]d[_ZUYX\dVVYXyaz_[Y[ZY[\WY~]j\_[Wj[eYỳZUY]W{yWX[YdUbŶ_[\_UY[\WY
[_zWw]dzWYX̀Wj_w_WbYacY[\WY~]j\_[Wj[eYdỲ]Z̀W]VcYW�Wjy[WbY~v~Y|ZjyzWU[Y~����eYxZU[]dj[Z]}XY�ydV_w_jd[_ZUY�[d[WzWU[eY
yUVWXXYXyj\YdY�[d[WzWU[Y\dXYaWWUỲ]Wg_ZyXVcY]W{y_]WbYdUbYXyaz_[[WbYwZ]Y[\_XYk_bl

CD�FGD�rOIs�SD�MOpOKMp�D�pop�M�ML�
~Yk_bbW]Y[ZŶ\ZzYd̂d]bYZwYdYxZU[]dj[Y_XYyUbW]YjZUX_bW]d[_ZUYzdcY]W{yWX[Y_UŶ]_[_UheYwZy][WWUYbdcXỲ]_Z]Y[ZY[\WYW�̀_]d[_ZUY
ZwY[\WY[_zWYwZ]Ŷ_[\b]d̂dVYZwYk_bXeY[\d[Y[\WYf̂ UW]Ywy]U_X\Y[ZY[\WYk_bbW]Y]WdXZUdaVWYWg_bWUjWY[\d[Yw_UdUj_dVYd]]dUhWzWU[XY
\dgWYaWWUYzdbWY[ZYwyVw_VVY[\WYf̂ UW]}XYZaV_hd[_ZUXYyUbW]Y[\WYxZU[]dj[lY�\WYf̂ UW]YX\dVVY[\WUYwy]U_X\YXyj\Y]WdXZUdaVWY
Wg_bWUjWY[ZY[\WYk_bbW]YUZYVd[W]Y[\dUYXWgWUYbdcXỲ]_Z]Y[ZY[\WYW�̀_]d[_ZUYZwY[\WY[_zWYwZ]Ŷ_[\b]d̂dVYZwYk_bXlYTUVWXXYXyj\Y
]WdXZUdaVWYWg_bWUjWY_XYwy]U_X\WbŶ_[\_UY[\WYdVVZ[[WbY[_zWeY[\WYk_bbW]Ŷ_VVYUZ[YaWY]W{y_]WbY[ZYW�Wjy[WY[\WY~h]WWzWU[Y
aW[̂WWUY[\WYf̂ UW]YdUbYxZU[]dj[Z]l

CD�FmD����MLLp�S
CD�FmFuY~w[W]YUZ[_w_jd[_ZUYZwYXWVWj[_ZUYwZ]Y[\WYd̂d]bYZwY[\WYxZU[]dj[eY[\WYk_bbW]YX\dVVeYdXYXZZUYdXỲ]dj[_jdaVWYZ]YdXYX[_̀yVd[WbY
_UY[\WYk_bb_UhY|ZjyzWU[XeYXyaz_[Y_UŶ]_[_UhY[ZY[\WYf̂ UW]Y[\]Zyh\Y[\WY~]j\_[Wj[�

Fu dYbWX_hUd[_ZUYZwY[\WY�Z]�Y[ZYaWỲW]wZ]zWbŶ_[\Y[\WYk_bbW]}XYẐUYwZ]jWX�
FG UdzWXYZwY[\WỲ]_Uj_̀dVỲ]Zbyj[XYdUbYXcX[WzXỲ]Z̀ZXWbYwZ]Y[\WY�Z]�YdUbY[\WYzdUywdj[y]W]XYdUbYXỳ V̀_W]XYZwY

Wdj\�YdUb
Fm UdzWXYZwỲW]XZUXYZ]YWU[_[_WXY _UjVyb_UhY[\ZXWŶ\ZYd]WY[ZYwy]U_X\Yzd[W]_dVXYZ]YW{y_̀zWU[Ywda]_jd[WbY[ZYdY

X̀Wj_dVYbWX_hU¡Ỳ]Z̀ZXWbYwZ]Y[\WỲ]_Uj_̀dVỲZ][_ZUXYZwY[\WY�Z]�l

CD�FmFGY�\WYk_bbW]Ŷ_VVYaWY]W{y_]WbY[ZYWX[daV_X\Y[ZY[\WYXd[_Xwdj[_ZUYZwY[\WY~]j\_[Wj[YdUbYf̂ UW]Y[\WY]WV_da_V_[cYdUbY
]WX̀ZUX_a_V_[cYZwY[\WỲW]XZUXYZ]YWU[_[_WXỲ]Z̀ZXWbY[ZYwy]U_X\YdUbỲW]wZ]zY[\WY�Z]�YbWXj]_aWbY_UY[\WYk_bb_UhY|ZjyzWU[Xl

CD�FmFmY¢]_Z]Y[ZY[\WYW�Wjy[_ZUYZwY[\WYxZU[]dj[eY[\WY~]j\_[Wj[Ŷ_VVYUZ[_wcY[\WYk_bbW]Y_wYW_[\W]Y[\WYf̂ UW]YZ]Y~]j\_[Wj[eYdw[W]Y
byWY_UgWX[_hd[_ZUeY\dXY]WdXZUdaVWYZaiWj[_ZUY[ZYdỲW]XZUYZ]YWU[_[cỲ]Z̀ZXWbYacY[\WYk_bbW]lYvwY[\WYf̂ UW]YZ]Y~]j\_[Wj[Y\dXY
]WdXZUdaVWYZaiWj[_ZUY[ZYdỲ]Z̀ZXWbỲW]XZUYZ]YWU[_[ceY[\WYk_bbW]YzdceYd[Y[\WYk_bbW]}XYZ̀[_ZUeŶ_[\b]d̂Y[\WYk_bYZ]YXyaz_[YdUY
djjẀ[daVWYXyaX[_[y[WỲW]XZUYZ]YWU[_[clY�\WYk_bbW]YzdcYdVXZYXyaz_[YdUcY]W{y_]WbYdbiyX[zWU[Y_UY[\WYkdXWYk_bYZ]Y~V[W]Ud[WY
k_bY[ZYdjjZyU[YwZ]Y[\WYb_wwW]WUjWY_UYjZX[YZjjdX_ZUWbYacYXyj\YXyaX[_[y[_ZUlY�\WYf̂ UW]YzdcYdjjẀ[Y[\WYdbiyX[WbYa_bỲ]_jWYZ]Y
b_X{ydV_wcY[\WYk_bbW]lYvUY[\WYWgWU[YZwYW_[\W]Ŷ_[\b]d̂dVYZ]Yb_X{ydV_w_jd[_ZUeYa_bYXWjy]_[cŶ_VVYUZ[YaWYwZ]wW_[Wbl

CD�FmF£Y¢W]XZUXYdUbYWU[_[_WXỲ]Z̀ZXWbYacY[\WYk_bbW]YdUbY[ZŶ\ZzY[\WYf̂ UW]YdUbY~]j\_[Wj[Y\dgWYzdbWYUZY]WdXZUdaVWY
ZaiWj[_ZUYzyX[YaWYyXWbYZUY[\WY�Z]�YwZ]Ŷ\_j\Y[\WcŶW]WỲ]Z̀ZXWbYdUbYX\dVVYUZ[YaWYj\dUhWbYW�jẀ[Ŷ_[\Y[\WŶ]_[[WUY
jZUXWU[YZwY[\WYf̂ UW]YdUbY~]j\_[Wj[l

nH�����D¤DDD��H��H�n���DQ���Dn��D�n¥����DQ���
CD¤FuDQNORDHI¦�MsI�IOLS
CD¤FuFuYvwYX[_̀yVd[WbY_UY[\WYk_bb_UhY|ZjyzWU[XeY[\WYk_bbW]YX\dVVYwy]U_X\YaZUbXYjZgW]_UhY[\WYwd_[\wyVỲW]wZ]zdUjWYZwY[\WY
xZU[]dj[YdUbỲdczWU[YZwYdVVYZaV_hd[_ZUXYd]_X_UhY[\W]WyUbW]l
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CDEFGFHIJKILMNIKOPQRSMRQTIUKISOVMIWUQXSIRSISLRYOZ[LNXIRQILMNI\RXXRQTI]UVÔ NQLS_ILMNIVUSLISM[ZZIWNIRQVZOXNXIRQILMNI\RX̀IJKILMNI
KOPQRSMRQTIUKISOVMIWUQXSIRSIPNaORPNXI[KLNPIPNVNRYLIUKIWRXSI[QXIWNKUPNINbNVOLRUQIUKILMNIcUQLP[VL_ILMNIVUSLIUKISOVMIWUQXSISM[ZZI
WNI[XXNXILUILMNI\RXIRQIXNLNP̂RQRQTILMNIcUQLP[VLIdÔ `

CDEFGFeIfMNI\RXXNPISM[ZZIYPUgRXNISOPNLhIWUQXSIKPÛ I[IVÛ Y[QhIUPIVÛ Y[QRNSIZ[iKOZZhI[OLMUPRjNXILUIRSSONISOPNLhIWUQXSIRQI
LMNIkOPRSXRVLRUQIiMNPNILMNIlPUkNVLIRSIZUV[LNX̀

CDEFGFmDnQZNSSIULMNPiRSNIRQXRV[LNXIWNZUi_ILMNIlNQ[ZIdÔ IUKILMNIl[ĥ NQLI[QXIlNPKUP̂[QVNI\UQXSISM[ZZIWNILMNI[̂UOQLIUKI
LMNIcUQLP[VLIdÔ `
opqrstuvwxyrz{rsw{qz{vtx|wr}zx~�rt{wryzr�wr�xrtxrtvz�xyrzy�w{ry�txr����rzqry�wr�zxy{t|yr��v�r�x~�|tywry�wr~z��t{r
tvz�xyrz{r�w{|wxyt�wrzqry�wr�zxy{t|yr��v��

II

CDEFHD����D��D��������D���D����D��D�����
CDEFHFGIfMNI\RXXNPISM[ZZIXNZRgNPILMNIPNaORPNXIWUQXSILUILMNI iQNPIQULIZ[LNPILM[QILMPNNIX[hSIKUZZUiRQTILMNIX[LNIUKINbNVOLRUQI
UKILMNIcUQLP[VL̀IJKILMNI¡UP¢IRSILUIVÛ N̂QVNISUUQNPIRQIPNSYUQSNILUI[IZNLLNPIUKIRQLNQL_ILMNI\RXXNPISM[ZZ_IYPRUPILUI
VÛ N̂QVN̂NQLIUKILMNI¡UP¢_ISOŴ RLINgRXNQVNIS[LRSK[VLUPhILUILMNI iQNPILM[LISOVMIWUQXSIiRZZIWNIKOPQRSMNXI[QXIXNZRgNPNXIRQI
[VVUPX[QVNIiRLMILMRSIdNVLRUQI£̀¤̀¥̀

CDEFHFHInQZNSSIULMNPiRSNIYPUgRXNX_ILMNIWUQXSISM[ZZIWNIiPRLLNQIUQI¦J¦I]UVÔ NQLI¦§¥¤_IlNPKUP̂[QVNI\UQXI[QXIl[ĥ NQLI
\UQX̀

CDEFHFeIfMNIWUQXSISM[ZZIWNIX[LNXIUQIUPI[KLNPILMNIX[LNIUKILMNIcUQLP[VL̀

CDEFHFmIfMNI\RXXNPISM[ZZIPNaORPNILMNI[LLUPQNḧRQ̈K[VLIiMUINbNVOLNSILMNIPNaORPNXIWUQXSIUQIWNM[ZKIUKILMNISOPNLhILUI[KKRbILUILMNI
WUQXI[IVNPLRKRNXI[QXIVOPPNQLIVUYhIUKILMNIYUiNPIUKI[LLUPQNh̀

©ª�«¬®D̄DDD®°±²®ª©�«³°D³�D�́®Dµª³µ³¶®�D¬³°�ª©¬�D�³¬±²®°�¶
CD̄FGDcUYRNSIUKILMNIYPUYUSNXIcUQLP[VLI]UVÔ NQLSIM[gNIWNNQÎ[XNI[g[RZ[WZNILUILMNI\RXXNPI[QXIVUQSRSLIUKILMNIKUZZUiRQTI
XUVÔ NQLS·

FG ¦J¦I]UVÔ NQLI¦¥̧¥¹º¤̧¥£_IdL[QX[PXI»UP̂IUKI¦TPNN̂NQLI\NLiNNQI iQNPI[QXIcUQLP[VLUP_IOQZNSSI
ULMNPiRSNISL[LNXIWNZUì
opx�w{yry�wr|zv��wywr¼p¼r½z|�vwxyrx�v�w{�r�x|��~�x�ruwt{�rtx~r½z|�vwxyry�y�w��

I¾NKNPILUILMNIlPUkNVLI¿[QO[ZIX[LNXI»NWPO[PhI¤̧_I¤̧¤§

FH ¦J¦I]UVÔ NQLI¦¥̧¥¹º¤̧¥£_IÀbMRWRLI¦_IJQSOP[QVNI[QXI\UQXS_IOQZNSSIULMNPiRSNISL[LNXIWNZUì
opx�w{yry�wr|zv��wywr¼p¼r½z|�vwxyrx�v�w{�r�x|��~�x�ruwt{�rtx~r½z|�vwxyry�y�w��

I¾NKNPILUILMNIlPUkNVLI¿[QO[ZIX[LNXI»NWPO[PhI¤̧_I¤̧¤§

Fe ¦J¦I]UVÔ NQLI¦¤̧¥¹º¤̧¥£_IÁNQNP[ZIcUQXRLRUQSIUKILMNIcUQLP[VLIKUPIcUQSLPOVLRUQ_IOQZNSSIULMNPiRSNI
SL[LNXIWNZUì
opx�w{yry�wr|zv��wywr¼p¼r½z|�vwxyrx�v�w{�r�x|��~�x�ruwt{�rtx~r½z|�vwxyry�y�w��

I¾NKNPILUILMNIlPUkNVLI¿[QO[ZIX[LNXI»NWPO[PhI¤̧_I¤̧¤§

Fm ¦J¦I]UVÔ NQLIÀ¤̧§¹º¤̧¥§_I\ORZXRQTIJQKUP̂[LRUQI¿UXNZRQTI[QXI]RTRL[ZI][L[IÀbMRWRL_IX[LNXI[SI
RQXRV[LNXIWNZUi·
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P̀aRY_RbScdeScdcf

gw x̂ P̂Ŵ_y

CDEFGH MNKG oNpGq
OPQPRSTUSTrPSsRUtPZTSu_WY_vŜ_TP̂S
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Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

PROPOSAL FORMS Proposal - 1

SECTION 00 42 00 - PROPOSAL FORM

PROJECT: Trexler Middle School Renovation & Site Improvements
112 E. Foy Street
Richlands, NC 28574

OWNER: Onslow County School Board 
200 Broadhurst Road
Jacksonville, North Carolina 28540

ARCHITECT: Smith Sinnett Architecture
4600 Lake Boone Trail, Suite 205
Raleigh, North Carolina 27607 

The undersigned, as bidder, hereby declares that the only person or persons interested in this proposal as principal or 

principals is or are named herein and that no other person than herein mentioned has any interest in this proposal or 

in the contract to be entered into; that this proposal is made without connection with any other person, company or 

parties making a bid or proposal; and that it is in all respects fair and in good faith without collusion or fraud.  The 

bidder further declares that he has examined the site of the work and the contract documents relative thereto, and has 

read all special provisions furnished prior to the opening of bids; that he has satisfied himself relative to the work to 

be performed.

The Bidder proposes and agrees if this proposal is accepted to contract with Onslow County Board of Education in 

the form of contract specified below, to furnish all necessary materials, equipment, machinery, tools, apparatus, 

means of transportation and labor necessary to complete the construction of 

Trexler Middle School Renovation & Site Improvements
                                                        

in full in complete accordance with the plans, specifications and contract documents, to the full and entire 

satisfaction of the Onslow County Board of Education, and Smith Sinnett Architecture with a definite understanding 

that no money will be allowed for extra work except as set forth in the General Conditions and the contract 

documents.

The low Bidder will be determined by the total cost of the Contract with the lump sum prices of the alternates 

accepted being added to or deducted from the Base Bid to give the total cost of the Contract. Bidders are required to 

give a price for Base Bid, all Alternates, and all Unit Prices as applicable to their Contract. All Bidders are required 

to be licensed and in good standing with their respective North Carolina Licensing Board.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

PROPOSAL FORMS Proposal - 2

SINGLE PRIME CONTRACT:                                                                        

BASE BID

Amount:                                   Dollars  ($                      )

ALTERNATE 1-1: Preferred Alternate – Provide HVAC Wall Unit by single brand Bard

Amount:                                   Dollars  ($                      )

ALTERNATE 1-2: Preferred Alternate – Provide Electrical Switches by single brand Square D

Amount:                                   Dollars  ($                      )

ALTERNATE 1-3: Preferred Alternate – Provide Water Cooler with Bottle Filler by single brand Elkay

Amount:                                   Dollars  ($                      )

ALTERNATE 1-4: Preferred Alternate – Provide Thermostat by single brand Venstar Explorer Smart Stat

Amount:                                   Dollars  ($                      )

ALTERNATE 1-5a: Preferred Alternate – Provide Door Hardware: Door Locks by single brand Schlage

Amount:                                   Dollars  ($                      )

ALTERNATE 1-5b: Preferred Alternate –Provide Door Hardware: Exit Devices by single brand Von Duprin

Amount:                                   Dollars  ($                      )

ALTERNATE 1-5c: Preferred Alternate – Provide Door Hardware: Closers by single brand LCN

Amount:                                   Dollars  ($                      )

ALTERNATE 2-1: ESSER Scope of Work – Mechanical Upgrades

Amount:                                   Dollars  ($                      )

ALTERNATE 2-2: ESSER Scope of Work – Electrical Upgrades

Amount:                                   Dollars  ($                      )

ALTERNATE 2-3: ESSER Scope of Work – Ceiling and Lighting Upgrades

Amount:                                   Dollars  ($                      )

ALTERNATE 2-4: ESSER Scope of Work – Door Replacement and Transom Infill

Amount:                                   Dollars  ($                      )

ALTERNATE 2-5: ESSER Scope of Work – Window Replacement

Amount:                                   Dollars  ($                      )



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

PROPOSAL FORMS Proposal - 3

ALTERNATE 3-1: Bus Parking – Parking Lot, Drive, and Associated Sidewalks

Amount:                                   Dollars  ($                      )

ALTERNATE 3-2: Bus Parking – Canopy and Lighting

Amount:                                   Dollars  ($                      )

ALTERNATE 4: Parent / Student Queue

Amount:                                   Dollars  ($                      )

ALLOWANCES - (Refer to Division 01 Section 01 21 00 – Allowances for amounts to be included in bid shall 
be based on the Unit Prices provided as part of Section 01 22 00) Acknowledge Allowances have been included with 
in the Base Bid.     
          
UP/A-1 _______    UP/A-2 _______    UP/A-3 _______   UP/A-4 _______   UP/A-5 _______   UP/A-6 _______

UP/A-7 _______    UP/A-8 _______    UP/A-9 _______   A-10 _______   A-11 _______

UNIT PRICES - (Refer to Division 01 Section 01 22 00 - Unit Prices for Quantities)
Unit prices quoted and accepted shall apply throughout the life of the contract, except as otherwise specifically 
noted.  Unit prices shall be applied, as appropriate, to compute the total value of changes in the base bid quantity of 
the work and in the given Allowances all in accordance with the contract documents.

Unit Price No.  UP/A-1; Unsuitable Soils Removal and Disposal Off-Site:  per cy. Unit Price ($)         

Unit Price No.  UP/A-2; Rock Removal and Disposal Off-Site:  per cy.         Unit Price ($)         

Unit Price No.  UP/A-3; Replacement of Authorized Excavation of Unit Price ($)                 
 Unsuitable Soils or Rock with Off-Site Imported Fill:  per cy.

Unit Price No.  UP/A-4; Replacement of Authorized Excavation of Unsuitable Unit Price ($)                 
Soils/Rock with (ABC) Stone Material:  per cy.

Unit Price No.  UP/A-5; Geo-Grid in Place:  per square yard. Unit Price ($)         

Unit Price No.  UP/A-6; Underground Sanitary Line:  per linear foot. Unit Price ($)         

Unit Price No.  UP/A-7; Floor Leveling Compound:  per square foot. Unit Price ($)         

Unit Price No.  UP/A-8; Topical Moisture Mitigation System:  per square foot. Unit Price ($)         

Unit Price No.  UP/A-9; Abrasive Blast Floor Preparation:  per square foot. Unit Price ($)         

The bidder further proposes and agrees hereby to commence work under this contract on a date to be specified in a 
written order of the designer and shall fully complete all work thereunder within the time specified in the 
Supplementary General Conditions Article 9.  Applicable liquidated damages amount is also stated in the 
Supplementary General Conditions Article 9.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

PROPOSAL FORMS Proposal - 4

MAJOR SUBCONTRACTORS if any (Name, City & State) 

General Subcontractor:

                                   Lic

Mechanical Subcontractor:

                                   Lic

Electrical Subcontractor:

                                   Lic

Plumbing Subcontractor:

                                   Lic

GS143-128(d) requires all single prime bidders to identify their subcontractors for the above subdivisions of work.  A contractor whose bid is 
accepted shall not substitute any person as subcontractor in the place of the subcontractor listed in the original bid, except (i) if the listed 
subcontractor's bid is later determined by the contractor to be non-responsible or non-responsive or the listed subcontractor refuses to enter into a 
contract for the complete performance of the bid work, or (ii) with the approval of the awarding authority for good cause shown by the contractor.

ADDENDUM
(Addendum received and used in computing bid)

Addendum No. 1               Addendum No. 3                        Addendum No. 5                                  

Addendum No. 2              Addendum No. 4                           Addendum No. 6                          



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

PROPOSAL FORMS Proposal - 5

Proposal Signature Page                                                                                      

The undersigned further agrees that in the case of failure on his part to execute the said contract and the bonds 
within ten (10) consecutive calendar days after being given written notice of the award of contract, the certified 
check, cash or bid bond accompanying this bid shall be paid into the funds of the owner's account set aside for the 
project, as liquidated damages for such failure; otherwise the certified check, cash or bid bond accompanying this 
proposal shall be returned to the undersigned.  No proposal may be withdrawn after the scheduled closing time for 
the receipt of Bids for a period of sixty (60) days.

Respectfully submitted this day of                                                                             
 

                                                                                              
(Name of firm or corporation making bid)

WITNESS: By:                                         
Signature

                         
(Proprietorship or Partnership) Name:                                   

Print or type

Title:                                                                   
(Owner/Partner/Pres./V.Pres)

Address:                                               

ATTEST:                                      

By:                               License No.                                                

Title:                         Federal I.D. No.                                               
(Corp. Sec. or Asst. Sec. only) 

(CORPORATE SEAL)



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

PROPOSAL FORMS Proposal - 6

MINORITY BUSINESS PARTICIPATION REQUIREMENTS                                                                    
Provide with the bid - Under GS 143-128.2(c) the undersigned bidder shall identify on its bid (Identification of 
Minority Business Participation Form) the minority businesses that it will use on the project with the total dollar 
value of the bids that will be performed by the minority businesses.  Also list the good faith efforts (Affidavit A) 
made to solicit minority participation in the bid effort.

NOTE: A contractor that performs all of the work with its own workforce may submit an   Affidavit (B) to that 
effect in lieu of Affidavit (A) required above.  The MB Participation Form must still be submitted even if there is 
zero participation.

After the bid opening - The Owner will consider all bids and alternates and determine the lowest responsible, 
responsive bidder.  Upon notification of being the apparent low bidder, the bidder shall then file within 72 hours of 
the notification of being the apparent lowest bidder, the following:

An Affidavit (C) that includes a description of the portion of work to be executed by minority businesses, expressed 
as a percentage of the total contract price, which is equal to or more than the 10% goal established.  This affidavit 
shall give rise to the presumption that the bidder has made the required good faith effort and Affidavit D is not 
necessary;

   * OR *

If less than the 10% goal,  Affidavit (D) of its good faith effort to meet the goal shall be provided.  The document 
must include evidence of all good faith efforts that were implemented, including any advertisements, solicitations 
and other specific actions demonstrating recruitment and selection of minority businesses for participation in the 
contract.

Note: Bidders must always submit with their bid the Identification of Minority Business Participation Form listing 

all MB contractors, vendors and suppliers that will be used.  If there is no MB participation, then enter none or zero 

on the form.  Affidavit A or Affidavit B, as applicable, also must be submitted with the bid.  Failure to file a 

required affidavit or documentation with the bid or after being notified apparent low bidder is grounds for rejection 

of the bid. 

END OF SECTION 00 42 00
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SECTION 00 43 39 - MINORITY BUSINESS

The North Carolina General Statutes require that bids be awarded to the lowest responsible, responsive bidder 
“without regard to race, religion, color, creed, national origin, sex, age, or handicapping condition.” Also, 
contractors are not required to make purchases of materials or equipment or award subcontracts to minority 
businesses that do not submit the lowest responsible bid(s).  NCGS 143.128.2 requires each city, county, or other 
local public entity to adopt a verifiable percentage goal for participation by minority businesses in the total value of 
work for building projects. Onslow County has adopted a goal of ten percent (10%).  Public entities shall require 
contractors to make good faith efforts in the recruitment and selection of minority businesses for participation in 
building construction projects.

The term “minority business” means a business:

a. In which at least fifty-one percent (51%) is owned by one or more minority persons or socially and 
economically disadvantaged individuals, or in the case of a corporation, in which at least fifty-one 
percent (51%) of the stock is owned by one or more minority persons or socially and economically 
disadvantaged individuals; and

b. Of which the management and daily business operations are controlled by one or more of the minority 
persons or socially and economically disadvantaged individuals who own it.

A “Minority” is a person who is a citizen of lawful permanent resident of the United States and who is:
a. Black, that is, a person having origins in any of the black racial groups in Africa;
b. Hispanic, that is, a person of Spanish or Portuguese culture with origins in Mexico, South or Central 

America, or the Caribbean Islands, regardless of race;
c. Asian American, that is, a person having origins in any of the original peoples of the Far East, 

Southeast Asia and Asia, the Indian subcontinent, or the Pacific Islands;
d. American Indian, that is, a person having origins in any of the original Indian peoples of North 

America; or
e. Female

The term “socially and economically disadvantaged individual” means the same as defined in 15 U.S.C. 637.  
“Socially disadvantaged individuals are those who have been subjected to racial or ethnic prejudice or cultural bias 
because of their identity as a member of a group without regard to their individual qualities.”  “Economically 
disadvantaged individuals are those socially disadvantaged individuals whose ability to compete in the free 
enterprise system has been impaired due to diminished capital and credit opportunities as compared to others in the 
same business area who are not socially disadvantaged.”

Each bidder shall identify on its bid the minority businesses that it will use on the project (MBE-1 “Identification of 
Minority Business Participation”, the total value of the bid that will be performed by the minority businesses, and an 
affidavit (MBE-2 “Affidavit A”) listing the good faith efforts it has made.  A contractor that performs all of the work 
under a contract with its own workforce may submit an affidavit (MBE-3 “Affidavit B”) in lieu of Affidavit A.

The apparent lowest responsible, responsive bidder shall within 72 hours of being notified of being the low bidder 
file one of the following:

a. MBE-4 “Affidavit C” if the portion of the work to be executed by minority businesses is equal to or 
greater than 10% of the bidders total contract price; or

b. MBE-5 “Affidavit D” and required documentation of the good faith efforts, if the goal of 10% 
participation by minority businesses is not achieved.

No subcontractor listed in this documentation may be replaced with a different subcontractor except:
a. if the subcontractor’s bid is later determined to be non-responsible or non-responsive, or if the 

subcontractor refuses to enter into a contract for the work, or
b. With the approval of the Owner for good cause. 
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Identification of HUB Certified/ Minority Business Participation
I,       ,

(Name of Bidder)
do hereby certify that on this project, we will use the following HUB Certified/ minority business  as 
construction subcontractors, vendors, suppliers or providers of professional services.

Firm Name, Address and Phone #                          Work Type   *Minority        **HUB 
Category  Certified 

 (Y/N)

  

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I),
Female (F) Socially and Economically Disadvantaged (D)

 ** HUB Certification with the state HUB Office required to be counted toward state participation goals.

The total value of minority business contracting will be ($)      .
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AFFIDAVIT A – Listing of Good Faith Efforts
County of 

Affidavit of  
(Name of Bidder)

              I have made a good faith effort to comply under the following areas checked:
Bidders must earn at least 50 points from the good faith efforts listed for their bid to be 
considered responsive.   (1 NC Administrative Code 30 I.0101)

 1 – (10 pts) Contacted minority businesses that reasonably could have been expected to submit a quote and 
that were known to the contractor, or available on State or local government maintained lists, at least 10 days 
before the bid date and notified them of the nature and scope of the work to be performed.

 2 --(10 pts) Made the construction plans, specifications and requirements available for review by prospective 
minority businesses, or providing these documents to them at least 10 days before the bids are due.

 3 – (15 pts) Broken down or combined elements of work into economically feasible units to facilitate minority 
participation.

 4 – (10 pts) Worked with minority trade, community, or contractor organizations identified by the Office of 
Historically Underutilized Businesses and included in the bid documents that provide assistance in 
recruitment of minority businesses.

 5 – (10 pts) Attended prebid meetings scheduled by the public owner.
 6 – (20 pts) Provided assistance in getting required bonding or insurance or provided alternatives to bonding 

or insurance for subcontractors.
 7 – (15 pts) Negotiated in good faith with interested minority businesses and did not reject them as 

unqualified without sound reasons based on their capabilities.  Any rejection of a minority business based on 
lack of qualification should have the reasons documented in writing.

 8 – (25 pts) Provided assistance to an otherwise qualified minority business in need of equipment, loan 
capital, lines of credit, or joint pay agreements to secure loans, supplies, or letters of credit, including waiving 
credit that is ordinarily required.  Assisted minority businesses in obtaining the same unit pricing with the 
bidder's suppliers in order to help minority businesses in establishing credit.

 9 – (20 pts) Negotiated joint venture and partnership arrangements with minority businesses in order to 
increase opportunities for minority business participation on a public construction or repair project when 
possible.

 10 - (20 pts) Provided quick pay agreements and policies to enable minority contractors and suppliers to 
meet cash-flow demands.

The undersigned, if apparent low bidder, will enter into a formal agreement with the firms listed in the 
Identification of Minority Business Participation schedule conditional upon scope of contract to be 
executed with the Owner.  Substitution of contractors must be in accordance with GS143-128.2(d) 
Failure to abide by this statutory provision will constitute a breach of the contract. 

The undersigned hereby certifies that he or she has read the terms of the minority business 
commitment and is authorized to bind the bidder to the commitment herein set forth.
Date: Name of Authorized Officer:

     Signature:
               Title:

State of______________, County of
Subscribed and sworn to before me this day of  20
Notary Public
My commission expires

  SEAL
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AFFIDAVIT B -- Intent to Perform Contract with Own Workforce.
County of 
Affidavit of

(Name of Bidder)
I hereby certify that it is our intent to perform 100% of the work required for the 

         contract.
(Name of Project)

In making this certification, the Bidder states that the Bidder does not customarily subcontract elements 
of this type project, and normally performs and has the capability to perform and will perform all 
elements of the work on this project with his/her own current work forces; and

The Bidder agrees to provide any additional information or documentation requested by the owner in 
support of the above statement. The Bidder agrees to make a Good Faith Effort to utilize minority 
suppliers where possible.

The undersigned hereby certifies that he or she has read this certification and is authorized to bind the 
Bidder to the commitments herein contained.

Date:         Name of Authorized Officer:

 Signature:

          Title:

State of _________     __ , County of ________________________
Subscribed and sworn to before me this  day of 20___
Notary Public
My commission expires  

  SEAL
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AFFIDAVIT C -   Portion of the Work to be Performed by
HUB Certified/Minority Businesses

County of 
(Note this form is to be submitted only by the apparent lowest responsible, responsive bidder.) 

If the portion of the work to be executed by HUB certified/minority businesses as defined in GS143-128.2(g) and 
128.4(a),(b),(e) is equal to or greater than 10% of the bidders total contract price, then the bidder must complete 
this affidavit.
This affidavit shall be provided by the apparent lowest responsible, responsive bidder within 72 hours after 
notification of being low bidder.

Affidavit of I do hereby certify that on the
(Name of Bidder)

     (Project Name)
Project ID# Amount of Bid  $

I will expend a minimum of % of the total dollar amount of the contract with minority business 
enterprises.  Minority businesses will be employed as construction subcontractors, vendors, suppliers or providers 
of professional services.  Such work will be subcontracted to the following firms listed below.

 Attach additional sheets if required
Name and Phone Number *Minority 

Category
**HUB 

Certified
Y/N

Work
Description

Dollar Value

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I),
Female (F) Socially and Economically Disadvantaged (D)

** HUB Certification with the state HUB Office required to be counted toward state participation goals.

Pursuant to GS143-128.2(d), the undersigned will enter into a formal agreement with Minority Firms for work 
listed in this schedule conditional upon execution of a contract with the Owner.  Failure to fulfill this commitment 
may constitute a breach of the contract.

The undersigned hereby certifies that he or she has read the terms of this commitment and is authorized to bind 
the bidder to the commitment herein set forth.

Date:        Name of Authorized Officer:

 Signature:

         Title: 

State of , County of 
Subscribed and sworn to before me this day of 20
Notary Public
My commission expires              

  SEAL
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AFFIDAVIT D – Good Faith Efforts

County of 
(Note this form is to be submitted only by the apparent lowest responsible, responsive 
bidder.) 

If the goal of 10% participation by HUB Certified/ minority business is not achieved, the Bidder 
shall provide the following documentation to the Owner of his good faith efforts: 

Affidavit of I do hereby certify 
that on the

(Name of Bidder)

     (Project Name)
Project ID# Amount of Bid  $

I will expend a minimum of % of the total dollar amount of the contract with HUB 
certified/ minority business enterprises.  Minority businesses will be employed as construction 
subcontractors, vendors, suppliers or providers of professional services.  Such work will be 
subcontracted to the following firms listed below.  (Attach additional sheets if required)

Name and Phone Number *Minority 
Category

**HUB
Certified

Y/N

Work
Description

Dollar Value

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I),
Female (F) Socially and Economically Disadvantaged (D)

** HUB Certification with the state HUB Office required to be counted toward state participation 
goals.
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Examples of documentation that may be required to demonstrate the Bidder's good faith efforts to meet 
the goals set forth in these provisions include, but are not necessarily limited to, the following:

A. Copies of solicitations for quotes to at least three (3) minority business firms from the source list 
provided by the State for each subcontract to be let under this contract (if 3 or more firms are shown 
on the source list).  Each solicitation shall contain a specific description of the work to be 
subcontracted, location where bid documents can be reviewed, representative of the Prime Bidder to 
contact, and location, date and time when quotes must be received.

B. Copies of quotes or responses received from each firm responding to the solicitation.
C. A telephone log of follow-up calls to each firm sent a solicitation.
D. For subcontracts where a minority business firm is not considered the lowest responsible sub-bidder, 

copies of quotes received from all firms submitting quotes for that particular subcontract.
E. Documentation of any contacts or correspondence to minority business, community, or contractor      
organizations in an attempt to meet the goal.

 F. Copy of pre-bid roster

G. Letter documenting efforts to provide assistance in obtaining required bonding or insurance for minority 
business.

H. Letter detailing reasons for rejection of minority business due to lack of qualification.
I. Letter documenting proposed assistance offered to minority business in need of equipment, loan 

capital, lines of credit, or joint pay
   agreements to secure loans, supplies, or letter of credit, including waiving credit that is ordinarily 

required.
Failure to provide the documentation as listed in these provisions may result in rejection of the bid and 
award to the next lowest responsible and responsive bidder.

Pursuant to GS143-128.2(d), the undersigned will enter into a formal agreement with Minority 
Firms for work listed in this schedule conditional upon execution of a contract with the Owner.  
Failure to fulfill this commitment may constitute a breach of the contract.

The undersigned hereby certifies that he or she has read the terms of this commitment and is 
authorized to bind the bidder to the commitment herein set forth.

Date: Name of Authorized Officer:
    Signature:

 Title: 

State of , County of 
Subscribed and sworn to before me this day of 20
Notary Public
My commission expires

  SEAL
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dgg�qeihqlj�kmlok�i�pfjh
�b�b�wT�bxbuwTub�wT�{|wTub�wTub�b�wTub�b�wTubvbxwTub�wTub��
}PP\O�U]S
�b�b�wT�bxb�wT�b�wTxb�bxwTxb��b�wTxb��b�wTxb��buwT
xb��b��b�wT�b�b�wTubxb�wT�xb�b�
do�qhoihqlj
�bxb�wT��bxb�wTy�{�T
d �¡��¢��
�
doe�qhfehwT£[~QVQ_QOVTO~
�{y{y
}\R̀Q_[R_wT�¤_[V_TO~T}X_̀O\Q_¥
�b�wTxb��b�wT�b�b�wT�b�wT�b�wTvbxwT�b�b�wT�bxb�wT�b�wTub�wT
ubxb�wTub�wTub�wTubvbxwTub�wTub��b�wTub��bxwT��b�wT��b�b�wT
�xb�b�wT�xb�b�wT��b�b�wT��b�b�wT��b�b�wT��b�b�
}\R̀Q_[R_wT¦QYQ_U_QOVSTO~T}X_̀O\Q_¥TUVWT§[SPOVSQZQ]Q_¥
�b�b�wTxb��b�wTxb��b�wTxb��b��wT�b�b�wT�b�b�wT�b�b�wT�b�bxwT
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HIJKLMLNOKIPQMRJQSOTUIVK
WXYXZ[\WXYX][\WXYX̂[\̂X_X_[\̀ab[\̂X][\̂XcXZ[\̂XcXc[\̂Xd[\
X̂ZeXZ[\̂XZeX_[\ZWXZXZX_[\ZWXYXW[\Z]XZXW
fghijkjlmign\ok\pqnrglijoq[\sgnijqt\oh\urrhovmw
Z_XWXW
fghijkjlmign\ok\pqnxhmqlg
X̂ZeXY
HyOVzIQ{J|IJP
ZXZXZ[\_XWXY[\_XdXW[\_X}XYX_[\_XZZ[\_XZYX}[\WXYX}[\]XYX_[\
dXZXY[\dXZX_[\~a�[\dX_XY[\dX_Xd[\dX_X̂[\dX_XZe[\}X_XZ[\
X̂_XZXZ[\̂XZeX_[\ZeX_XY[\ZZXY[\ZZX][\ZYXZXY
HyOVzIQ{J|IJP[\�gkjqjijoq\ok
~a�a�
H������Q��Q���Q�{��
YXYXY[\_XZZ[\WXYX}[\~[\dXYXZ[\dX_XZ[\dXW[\}X_XZ[\̂X_XZXZ[\
ZZX]
H�OLUP[\�gkjqjijoq\ok
��a�a�
fwmj�n[\�oijlg\ok
ZXcXY[\Z]XZX_
H�����Q���Q���S����
_XYXW[\cXZXZ[\cX_[\dX_X̂[\̂X_X_[\̂XZeXW[\ZeX_X_[\��[\Z]XW
fwmj�n\mq�\sj�gw�\unnghijoq\ok\fwmj�n
Z]XWXZ
H�OLUPQMRJQ�||LKLRVO�QHRPK
_XYXW[\_X_XZ[\_XdXW[\dX_X̂[\̂X]XY[\ZeXYX][\ZeX_XY[\��a�a�
H�OLUPQMRJQ�||LKLRVO�Q�LUI
_XYXW[\_X_XZ[\_XdXW[\cXZXZ[\}X_XY[\̂X]XY[\ZeX_XY[\��a�a�
HRVNIO�I|QRJQ�V�VR�VQHRV|LKLRVP�QH�OLUPQMRJ
�a~ab
fwmj�n\koh\�m�mtgn
_XYXW[\_XZ}[\}X_X_[\̂X]XZ[\̂XcXd[\ZeXYX][\ZeX_X_[\ZZX_[\
ZZX_XY[\ZWXYXW[\Z]XZXd
fwmj�n\�x��gli\io\uh�jihmijoq
Z]XWXZ
H�IOVLVzQ��
�a��[\cX_
fo��gqlg�gqi\ok\i g\¡oh¢[\foq�jijoqn\£gwmijqt\io
YXYXZ[\_XYXY[\_XWXZ[\_XdXZ[\_XZeXZ[\_XZYXc[\]XYXZ[\]XYX_[\
cXYXY[\}XZXY[\}XYXY[\}X_XZ[\ZZXZ[\ZZXY[\��a�a�
HRUUIVNIUIVKQRMQKyIQ�RJ�[\�gkjqjijoq\ok
¤a�a�
HRUU¥VLNOKLRVP
_X̂XZ[\ba�ab
fo�rwgijoq[\foq�jijoqn\£gwmijqt\io
_XWXZ[\_XZZ[\_XZ][\WXYXY[\WXYX̂[\}XY[\̂XWXY[\̂X}[\̂X̂XZ[\
X̂Ze[\ZYXY[\ZWXZXY[\Z]XZXY
H{�S����{��QS�¦�����Q���
`
fo�rwgijoq[\�x�nimqijmw
_XZeXZ[\WXYX̂[\}XZXZ[\}XZX_[\}XYX_[\̂XWXY[\̂X}[\̂X̂XZ[\
X̂ZeX_[\ZYXY[\Z]XZXY
fo�rwjmqlg\§ji \̈m§n
YX_XY[\_XYX_[\_Xc[\_Xd[\_XZYXZe[\_XZ_[\̂XcXW[\ZeXYXY[\Z_XZ[\
Z_X_[\Z_XWXZ[\Z_XWXY[\Z_X][\ZWXZXZ[\ZWXYXZX_[\Z]XYX}[\
Z]XWXY[\Z]XWX_

foqlgmwg�\oh\©q¢qo§q\foq�jijoqn
_XdXW[\WXYX}[\}X_XZ[\ZeX_
foq�jijoqn\ok\i g\foqihmli
ZXZXZ[\cXZXZ[\cXZXW
foqngqi[\¡hjiigq
_XWXY[\_XZWXY[\WXZXY[\̂X}X][\̂X̂XZ[\̂XZeXY[\̂XZeX_[\Z_XY[\
Z]XWXWXY
HRVPR�L|OKLRVQRJQªRLV|IJ
��abab
H{�����H��{�Q«¦Q{����Q{�Q«¦Q
��S�����QH{����H�{��
ZXZXW[\�
HRVPKJ¥NKLRVQHyOVzIQ�LJINKL¬I[\�gkjqjijoq\ok
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HRVKJONKQ�RN¥UIVKP[\�gkjqjijoq\ok
�a�a�
HRVKJONKQ�¥U
YXYXY[\YXYXW[\_XdXW[\_XdX][\_X}[\_XZeXY[\]XYX_[\dX_[\dXW[\
à�[\̂XY[\̂XWXY[\̂X]XZXW[\̂XcXd[\̂Xd[\ZeX_XY[\ZZX][\ZYXZXY[\
ZYX_[\ZWXYXW[\ZWX_XY[\Z]XZXWXY[\��a�a��Q��a�a�
HRVKJONKQ�¥U[\�gkjqjijoq\ok
à�
foqihmli\sj�g
ZXZXW[\YXYXZ[\YXYXY[\_XdXW[\_XdX][\_XZeXY[\]XYX_[\cXZX][\
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}XZXZ
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HIJKLMNKILOPQRSTUIVWWP
XYXYZ[Q\Y\YX[Q\YZY\[Q\Y]Ŷ[Q\Y_[Q\Ŷ]YX[QZYXY\[QZYXỲ[Q̂aYX[Q
âY\[Q̂̂ Y\[Q̂ZŶ[Q̂ZYXŶŶ
bcdefghecfijklmgnmomepkqdjrfgdhs
ttut
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQzWTMLMKWQHIJKLMNKILPQ
MJ{Q|yJWLOPQ}ILNWP
\ŶXY~[Q\ŶZYX[QZYXYZ[Q̀[Q̂̂ Y\[Q̂XYXYZ
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQz��NIJKLMNKILP
ŶXYX[QXYXYZ[Q\Y\YX[Q\Ŷ]Ŷ[Q\Ŷ]YX[QZYXYZ[Q~[Q_ỲYX[Q_ỲY�[Q
_ŶaYX[Q̂̂ YX[Q̂̂ Y\[Q̂̂ YZ
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQKxWQ�LNxwKWNK
Ŷ̂YX[Q̂Y~[QXY\Y\[Q\ŶY\[Q\YXYX[Q\YXY\[Q\YXYZ[Q\Y\Ŷ[Q\YZYX[Q
\Y~Ŷ[Q\Y�YZ[Q\Ŷa[Q\Ŷ̂ [Q\ŶX[Q\Ŷ̀ [Q\Ŷ][QZYX[Q~YX[Q̀YXYX[Q
�[Q]Y\Ŷ[Q_YX[Q_Y\[Q_YZ[Q_Y~[Q_Y�[Q_Y][Q_Y_[Q̂aYXỲ[Q̂aY\[Q
^̂Y\[Q̂X[Q̂\YZ[Q̂~ŶY\[Q̂~YXŶ
HIJKLMNKILOPQvWTLWPWJKMKwIJP
\YXŶ[Q\YXYX[Q\Y~[Q\ŶXỲ[Q̀YXYX[Q]YXŶ[Q_Y\Y\[Q_Y]YX
HIJKLMNKILOPQvWPTIJPw�wUwKVQ�ILQ�xIPWQ�WL�ILSwJ�QKxWQ
�IL�
\Y\YX[Q\Ŷ][Q~Y\[Q̀ŶY\[Q̀YX[Q_Y~Ŷ[Q̂aYXY]
HIJKLMNKILOPQvW�wWyQI�QHIJKLMNKQ�IN�SWJKP
\YX
HIJKLMNKILOPQvw�xKQKIQzKITQKxWQ�IL�
XYXYX[Q_Y�
HIJKLMNKILOPQvw�xKQKIQ�WLSwJMKWQKxWQHIJKLMNK
ẐŶ
HIJKLMNKILOPQz��SwKKMUP
\Ŷa[Q\Ŷ̂ [Q\ŶX[QZYXY�[Q~YXŶ[Q~YXY\[Q_YX[Q_Y\[Q_Y]YX[Q
_Y]Y\[Q_Y_Ŷ[Q_ŶaYX[Q_ŶaY\
HIJKLMNKILOPQz�TWLwJKWJ{WJK
\Y_[Q̂aYXỲ
HIJKLMNKILOPQz�TWL�wPwIJQMJ{QHIJPKL�NKwIJQ
�LINW{�LWP
ŶXYX[Q\Y\[Q\YZ[Q\ŶXŶa[QZYXYX[QZYXY�[Q̀ŶY\[Q̀YXYZ[Q�ŶY\[Q
�Y\YZ[Q�Y\Ỳ[Q]YX[Q̂a[Q̂X[Q̂Z[Q̂~ŶYZ
HIIL{wJMKwIJQMJ{QHILLWUMKwIJ
ŶX[Q\YXŶ[Q\Y\Ŷ[Q\Ŷa[Q\ŶXỲ[Q̀ŶY\[Q̀YXŶ
HITwWPQ}�LJwPxW{QI�Q�LMywJ�PQMJ{QzTWNw�wNMKwIJP
Ŷ~[QXY\Ỳ[Q\Ŷ̂
HITVLw�xKP
Ŷ~[Q�ut�
HILLWNKwIJQI�Q�IL�
XY~[Q\Y�Y\[Q_YZYX[Q_Y]YX[Q_Y]Y\[Q_Y_Ŷ[Q̂XŶYX[Qt�u�[Q̂XY\[Q
~̂ŶY\Ŷ[Q̂~ŶY\YX[Q̂~YXŶ
bcffsogemcdkgd�kqdesdekc�ke�skbcdefghek�chr�sdej
tu�
bcje[Q�W�wJwKwIJQI�
�u�u�
HIPKP
XY~[Q\YXYZ[Q\Y�Y\[Q\Y]YX[Q\Ŷ~YX[Q~YZYX[Q̀ŶŶ[Q̀YXY\[Q
�Y\Y\Y\[Q�Y\YZ[Q�Y\Y][Q�Y\Y_[Q_ŶaYX[Q̂aY\YX[Q̂aY\Ỳ[Q̂̂YX[Q
X̂ŶYX[Q̂XYXŶ[Q̂XYXYZ[Q̂\YZ[Q̂Z
breemd�kgd�k�geh�md�
�ut�[k̀YXY~Q

�MSM�WQKIQHIJPKL�NKwIJQI�Q|yJWLQILQzWTMLMKWQ
HIJKLMNKILP
\ŶZYX[Q̀YXYZ[Q̂aYXŶYX[Q̂aYXY~[Q̂aYZ[Q̂XYXYZ
�MSM�WQKIQKxWQ�IL�
\ŶZYX[Q_Y_Ŷ[Q̂aYXŶYX[Q̂aYXY~[Q̂aYZ[Q̂XYXYZ
�MSM�WP[QHUMwSPQ�IL
\YXYZ[Q\Ŷ][Q̀ŶŶ[Q]Y\Y\[Q_Y~Ŷ[Q_ỲY�[Q̂aY\Y\[Q̂̂ Y\YX[Q
^̂Y\[Q̂ZYXYZ[Q̂~ŶY�
�MSM�WPQ�ILQ�WUMV
ỲXY\[Q]Y\Y\[Q_Y~ŶỲ[Q_Y�[Q̂aY\YX[Q̂ZY\YX
�geskc�kbc��sdhs�sdekc�ke�sk�cf�[Q�W�wJwKwIJQI�
�utu�
�geskc�k�rnjegdemgokbc��osemcd[Q�W�wJwKwIJQI�
�utu�
�gp[Q�W�wJwKwIJQI�
�utu�
�WNwPwIJPQI�QKxWQ�LNxwKWNK
\Y�YZ[QZYXỲ[QZYXY�[QZYXŶ̂ [QZYXŶX[QZYXŶ\[Q̀Y\[Q�Y\YZ[Q
�Y\Y_[Q]ŶY\[Q]Y\Ŷ[Q_YX[Q_YZ[Q_Y~Ŷ[Q_Y]YZ[Q_Y_Ŷ[Q̂\YZYX[Q
ẐYXYX[Q̂ZYXYZ[Q̂~Ŷ[Q̂~YX
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R̈�wTSWJK[Q©M�IL[QILQªMKWLwMUP
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aRPRZY\_PThUPgMWOPRMWOTWM[\YSQ]QYRM]OTUUMhPM\PSQ]PVMWYMWOPMPiWPRWMRP_P]]T\XMWYMbTjPMWOTWM[\YSQ]QYRMUPcTUMTRVM
PRZY\_PThUPdMeRM]a_OM_T]PMWOPM̂YRW\T_WM̀Y_abPRW]M]OTUUMhPM_YR]W\aPVgMWYMWOPMZaUUP]WMPiWPRWM[P\bQWWPVMhXMUTfgMWYMcQSPM
PZZP_WMWYMWOPM[T\WQP]kMQRWPRWQYR]MTRVM[a\[Y]P]MQRMPiP_aWQRcMWOPM̂YRW\T_Wd

HIJKLKLMl\cTRQmTWQYRMYZMWOPMn[P_QZQ_TWQYR]MQRWYMVQSQ]QYR]gM]P_WQYR]MTRVMT\WQ_UP]gMTRVMT\\TRcPbPRWMYZM̀\TfQRc]M]OTUUMRYWM
_YRW\YUMWOPM̂YRW\T_WY\MQRMVQSQVQRcMWOPMoY\jMTbYRcMnah_YRW\T_WY\]MY\MQRMP]WThUQ]OQRcMWOPMPiWPRWMYZMoY\jMWYMhPM
[P\ZY\bPVMhXMTRXMW\TVPd

HIJKLKpMqRUP]]MYWOP\fQ]PM]WTWPVMQRMWOPM̂YRW\T_WM̀Y_abPRW]gMfY\V]MWOTWMOTSPMfPUUrjRYfRMWP_ORQ_TUMY\M_YR]W\a_WQYRM
QRVa]W\XMbPTRQRc]MT\PMa]PVMQRMWOPM̂YRW\T_WM̀Y_abPRW]MQRMT__Y\VTR_PMfQWOM]a_OM\P_YcRQmPVMbPTRQRc]d

HIJKpIstuvwtxvytwvz{
NP\b]M_T[QWTUQmPVMQRMWOP]PM|PRP\TUM̂YRVQWQYR]MQR_UaVPMWOY]PMWOTWMT\PM}~�M][P_QZQ_TUUXMVPZQRPVgM}��MWOPMWQWUP]MYZMRabhP\PVM
T\WQ_UP]gMY\M}��MWOPMWQWUP]MYZMYWOP\MVY_abPRW]M[ahUQ]OPVMhXMWOPM�bP\Q_TRMeR]WQWaWPMYZM�\_OQWP_W]d

HIJK�I�{w��u��wtwvz{
eRMWOPMQRWP\P]WMYZMh\PSQWXMWOPM̂YRW\T_WM̀Y_abPRW]MZ\P�aPRWUXMYbQWMbYVQZXQRcMfY\V]M]a_OMT]M�TUU�MTRVM�TRX�MTRVMT\WQ_UP]M
]a_OMT]M�WOP�MTRVM�TRg�MhaWMWOPMZT_WMWOTWMTMbYVQZQP\MY\MTRMT\WQ_UPMQ]MTh]PRWMZ\YbMYRPM]WTWPbPRWMTRVMT[[PT\]MQRMTRYWOP\MQ]M
RYWMQRWPRVPVMWYMTZZP_WMWOPMQRWP\[\PWTWQYRMYZMPQWOP\M]WTWPbPRWd

HIJK�I��{����vuIt{�I���Iz�I��t�v{���I�u��v�v�twvz{��It{�I�w���I�{�w����{w�Iz�I����v��
HIJK�KJMNOPM�\_OQWP_WMTRVMWOPM�\_OQWP_Wk]M_YR]aUWTRW]M]OTUUMhPMVPPbPVMWOPMTaWOY\]MTRVMYfRP\]MYZMWOPQ\M\P][P_WQSPM
eR]W\abPRW]MYZMnP\SQ_PgMQR_UaVQRcMWOPM̀\TfQRc]MTRVMn[P_QZQ_TWQYR]gMTRVM\PWTQRMTUUM_YbbYRMUTfgM]WTWaWY\XgMTRVMYWOP\M
\P]P\SPVM\QcOW]MQRMWOPQ\MeR]W\abPRW]MYZMnP\SQ_PgMQR_UaVQRcM_Y[X\QcOW]dMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gM
nahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]M]OTUUMRYWMYfRMY\M_UTQbMTM_Y[X\QcOWMQRMWOPMeR]W\abPRW]MYZMnP\SQ_PdMnahbQWWTUMY\M
VQ]W\QhaWQYRMWYMbPPWMYZZQ_QTUM\PcaUTWY\XM\P�aQ\PbPRW]MY\MZY\MYWOP\M[a\[Y]P]MQRM_YRRP_WQYRMfQWOMWOPM�\Y�P_WMQ]MRYWMWYMhPM
_YR]W\aPVMT]M[ahUQ_TWQYRMQRMVP\YcTWQYRMYZMWOPM�\_OQWP_Wk]MY\M�\_OQWP_Wk]M_YR]aUWTRW]kM\P]P\SPVM\QcOW]d

HIJK�KLMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gMnahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]MT\PMTaWOY\QmPVMWYMa]PMTRVM\P[\YVa_PMWOPM
eR]W\abPRW]MYZMnP\SQ_PM[\YSQVPVMWYMWOPbgM]ah�P_WMWYMTRXM[\YWY_YU]MP]WThUQ]OPVM[a\]aTRWMWYMnP_WQYR]M~d�MTRVM~d�gM]YUPUXM
TRVMPi_Ua]QSPUXMZY\MPiP_aWQYRMYZMWOPMoY\jdM�UUM_Y[QP]MbTVPMaRVP\MWOQ]MTaWOY\QmTWQYRM]OTUUMhPT\MWOPM_Y[X\QcOWMRYWQ_PgMQZM
TRXgM]OYfRMYRMWOPMeR]W\abPRW]MYZMnP\SQ_PdMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gMnahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]MbTXMRYWM
a]PMWOPMeR]W\abPRW]MYZMnP\SQ_PMYRMYWOP\M[\Y�P_W]MY\MZY\MTVVQWQYR]MWYMWOPM�\Y�P_WMYaW]QVPMWOPM]_Y[PMYZMWOPMoY\jMfQWOYaWM
WOPM][P_QZQ_Mf\QWWPRM_YR]PRWMYZMWOPMlfRP\gM�\_OQWP_WgMTRVMWOPM�\_OQWP_Wk]M_YR]aUWTRW]d

HIJK�I�zwv��
HIJK�KJM�i_P[WMT]MYWOP\fQ]PM[\YSQVPVMQRMnP_WQYRM~d d�gMfOP\PMWOPM̂YRW\T_WM̀Y_abPRW]M\P�aQ\PMYRPM[T\WXMWYMRYWQZXMY\M
cQSPMRYWQ_PMWYMWOPMYWOP\M[T\WXgM]a_OMRYWQ_PM]OTUUMhPM[\YSQVPVMQRMf\QWQRcMWYMWOPMVP]QcRTWPVM\P[\P]PRWTWQSPMYZMWOPM[T\WXMWYM
fOYbMWOPMRYWQ_PMQ]MTVV\P]]PVMTRVM]OTUUMhPMVPPbPVMWYMOTSPMhPPRMVaUXM]P\SPVMQZMVPUQSP\PVMQRM[P\]YRgMhXMbTQUgMhXM_Ya\QP\gM
Y\MhXMPUP_W\YRQ_MW\TR]bQ]]QYRMQZMTMbPWOYVMZY\MPUP_W\YRQ_MW\TR]bQ]]QYRMQ]M]PWMZY\WOMQRMWOPM�c\PPbPRWd

HIJK�KLM¡YWQ_PMYZM̂UTQb]MT]M[\YSQVPVMQRMnP_WQYRM~¢d~d�M]OTUUMhPM[\YSQVPVMQRMf\QWQRcMTRVM]OTUUMhPMVPPbPVMWYMOTSPMhPPRM
VaUXM]P\SPVMYRUXMQZMVPUQSP\PVMWYMWOPMVP]QcRTWPVM\P[\P]PRWTWQSPMYZMWOPM[T\WXMWYMfOYbMWOPMRYWQ_PMQ]MTVV\P]]PVMhXM_P\WQZQPVM
Y\M\PcQ]WP\PVMbTQUgMY\MhXM_Ya\QP\M[\YSQVQRcM[\YYZMYZMVPUQSP\Xd

HIJK£I�v�vwtxI�twtI���It{�I¤�t{��v��vz{
NOPM[T\WQP]M]OTUUMTc\PPMa[YRM[\YWY_YU]McYSP\RQRcMWOPMW\TR]bQ]]QYRMTRVMa]PMYZMeR]W\abPRW]MYZMnP\SQ_PMY\MTRXMYWOP\M
QRZY\bTWQYRMY\MVY_abPRWTWQYRMQRMVQcQWTUMZY\bdMNOPM[T\WQP]MfQUUMa]PM�e�M̀Y_abPRWM��¥�¦§�¥~�gM̈aQUVQRcM
eRZY\bTWQYRM©YVPUQRcMTRVM̀QcQWTUM̀TWTM�iOQhQWgMWYMP]WThUQ]OMWOPM[\YWY_YU]MZY\MWOPMVPSPUY[bPRWgMa]PgMW\TR]bQ]]QYRgMTRVM
Pi_OTRcPMYZMVQcQWTUMVTWTd

HIJKªI«�vx�v{�I�{�z��twvz{I¬z��x�I���It{�I�xvt{��
�RXMa]PMYZgMY\M\PUQTR_PMYRgMTUUMY\MTM[Y\WQYRMYZMTMhaQUVQRcMQRZY\bTWQYRMbYVPUMfQWOYaWMTc\PPbPRWMWYM[\YWY_YU]McYSP\RQRcM
WOPMa]PMYZgMTRVM\PUQTR_PMYRgMWOPMQRZY\bTWQYRM_YRWTQRPVMQRMWOPMbYVPUMTRVMfQWOYaWMOTSQRcMWOY]PM[\YWY_YU]M]PWMZY\WOMQRM�e�M
Ỳ_abPRWM��¥�¦§�¥~�gM̈aQUVQRcMeRZY\bTWQYRM©YVPUQRcMTRVM̀QcQWTUM̀TWTM�iOQhQWgMTRVMWOPM\P�aQ]QWPM�e�M̀Y_abPRWM
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IJKJLMJKNOPQRSTUVWXQYZ[\][̂_Q̀̂aTSbcX[T̂QdT]V\[̂_QRSTXTWT\QeTSbPQfgc\\QhVQcXQXgVQZf[̂_QTSQSV\i[̂_QjcSXikfQfT\VQS[flQ
ĉ]Qm[XgTZXQ\[ch[\[XiQXTQXgVQTXgVSQjcSXiQĉ]Q[XfQWT̂XScWXTSfQTSQWT̂fZ\XĉXfPQXgVQcZXgTSfQTaPQTSQWT̂XS[hZXTSfQXTPQXgVQhZ[\][̂_Q
[̂aTSbcX[T̂QbT]V\PQĉ]QVcWgQTaQXgV[SQc_V̂XfQĉ]QVbj\TiVVfn

opqrstuvwvvvxyzup
{vw|}v~������
{vw|}|}Q�gVQ�m̂VSQ[fQXgVQjVSfT̂QTSQV̂X[XiQ[]V̂X[a[V]QcfQfZWgQ[̂QXgVQ�_SVVbV̂XQĉ]Q[fQSVaVSSV]QXTQXgSTZ_gTZXQXgVQ�T̂XScWXQ
�TWZbV̂XfQcfQ[aQf[̂_Z\cSQ[̂Q̂ZbhVSnQ�gVQ�m̂VSQfgc\\Q]Vf[_̂cXVQ[̂QmS[X[̂_QcQSVjSVfV̂XcX[�VQmgTQfgc\\Qgc�VQV�jSVffQ
cZXgTS[XiQXTQh[̂]QXgVQ�m̂VSQm[XgQSVfjVWXQXTQc\\QbcXXVSfQSV�Z[S[̂_QXgVQ�m̂VSkfQcjjST�c\QTSQcZXgTS[�cX[T̂nQ��WVjXQcfQ
TXgVSm[fVQjST�[]V]Q[̂Q�VWX[T̂Q�nJnNPQXgVQ�SWg[XVWXQ]TVfQ̂TXQgc�VQfZWgQcZXgTS[XinQ�gVQXVSbQ��m̂VS�QbVĉfQXgVQ�m̂VSQ
TSQXgVQ�m̂VSkfQcZXgTS[�V]QSVjSVfV̂XcX[�Vn

{vw|}|wQ�gVQ�m̂VSQfgc\\QaZŜ[fgQXTQXgVQ�T̂XScWXTSPQm[Xg[̂Qa[aXVV̂Q]cifQcaXVSQSVWV[jXQTaQcQmS[XXV̂QSV�ZVfXPQ[̂aTSbcX[T̂Q
V̂WVffcSiQĉ]QSV\V�ĉXQaTSQXgVQ�T̂XScWXTSQXTQV�c\ZcXVPQ_[�VQ̂TX[WVQTaPQTSQV̂aTSWVQbVWgĉ[WkfQ\[V̂QS[_gXfnQ�ZWgQ
[̂aTSbcX[T̂Qfgc\\Q[̂W\Z]VQcQWTSSVWXQfXcXVbV̂XQTaQXgVQSVWTS]Q\V_c\QX[X\VQXTQXgVQjSTjVSXiQT̂Qmg[WgQXgVQRSTUVWXQ[fQ\TWcXV]PQ
ZfZc\\iQSVaVSSV]QXTQcfQXgVQf[XVPQĉ]QXgVQ�m̂VSkfQ[̂XVSVfXQXgVSV[̂n

{vw|wvu�������v��v���vx������v���������vo�����������
{vw|w|}QRS[TSQXTQWTbbV̂WVbV̂XQTaQXgVQ�TSlQĉ]QZjT̂QmS[XXV̂QSV�ZVfXQhiQXgVQ�T̂XScWXTSPQXgVQ�m̂VSQfgc\\QaZŜ[fgQXTQXgVQ
�T̂XScWXTSQSVcfT̂ch\VQV�[]V̂WVQXgcXQXgVQ�m̂VSQgcfQbc]VQa[̂ĉW[c\QcSSĉ_VbV̂XfQXTQaZ\a[\\QXgVQ�m̂VSkfQTh\[_cX[T̂fQ
Ẑ]VSQXgVQ�T̂XScWXnQ�gVQ�T̂XScWXTSQfgc\\Qgc�VQ̂TQTh\[_cX[T̂QXTQWTbbV̂WVQXgVQ�TSlQẐX[\QXgVQ�m̂VSQjST�[]VfQfZWgQ
V�[]V̂WVnQ̀aQWTbbV̂WVbV̂XQTaQXgVQ�TSlQ[fQ]V\ciV]QẐ]VSQXg[fQ�VWX[T̂QJnJnNPQXgVQ�T̂XScWXQ�[bVQfgc\\QhVQV�XV̂]V]Q
cjjSTjS[cXV\in

{vw|w|wQeT\\Tm[̂_QWTbbV̂WVbV̂XQTaQXgVQ�TSlQĉ]QZjT̂QmS[XXV̂QSV�ZVfXQhiQXgVQ�T̂XScWXTSPQXgVQ�m̂VSQfgc\\QaZŜ[fgQXTQ
XgVQ�T̂XScWXTSQSVcfT̂ch\VQV�[]V̂WVQXgcXQXgVQ�m̂VSQgcfQbc]VQa[̂ĉW[c\QcSSĉ_VbV̂XfQXTQaZ\a[\\QXgVQ�m̂VSkfQTh\[_cX[T̂fQ
Ẑ]VSQXgVQ�T̂XScWXQT̂\iQ[aQ N¡QXgVQ�m̂VSQac[\fQXTQbclVQjcibV̂XfQXTQXgVQ�T̂XScWXTSQcfQXgVQ�T̂XScWXQ�TWZbV̂XfQSV�Z[SV¢Q
 J¡QXgVQ�T̂XScWXTSQ[]V̂X[a[VfQ[̂QmS[X[̂_QcQSVcfT̂ch\VQWT̂WVŜQSV_cS][̂_QXgVQ�m̂VSkfQch[\[XiQXTQbclVQjcibV̂XQmgV̂Q]ZV¢Q
TSQ O¡QcQWgĉ_VQ[̂QXgVQ�TSlQbcXVS[c\\iQWgĉ_VfQXgVQ�T̂XScWXQ�ZbnQ̀aQXgVQ�m̂VSQac[\fQXTQjST�[]VQfZWgQV�[]V̂WVPQcfQ
SV�Z[SV]PQm[Xg[̂QaTZSXVV̂Q]cifQTaQXgVQ�T̂XScWXTSkfQSV�ZVfXPQXgVQ�T̂XScWXTSQbciQ[bbV][cXV\iQfXTjQXgVQ�TSlQĉ]PQ[̂QXgcXQ
V�V̂XPQfgc\\Q̂TX[aiQXgVQ�m̂VSQXgcXQXgVQ�TSlQgcfQfXTjjV]nQ£TmV�VSPQ[aQXgVQSV�ZVfXQ[fQbc]VQhVWcZfVQcQWgĉ_VQ[̂QXgVQ�TSlQ
bcXVS[c\\iQWgĉ_VfQXgVQ�T̂XScWXQ�ZbQẐ]VSQ O¡QchT�VPQXgVQ�T̂XScWXTSQbciQ[bbV][cXV\iQfXTjQT̂\iQXgcXQjTSX[T̂QTaQXgVQ
�TSlQcaaVWXV]QhiQXgVQWgĉ_VQẐX[\QSVcfT̂ch\VQV�[]V̂WVQ[fQjST�[]V]nQ̀aQXgVQ�TSlQ[fQfXTjjV]QẐ]VSQXg[fQ�VWX[T̂QJnJnJPQXgVQ
�T̂XScWXQ�[bVQfgc\\QhVQV�XV̂]V]QcjjSTjS[cXV\iQĉ]QXgVQ�T̂XScWXQ�ZbQfgc\\QhVQ[̂WSVcfV]QhiQXgVQcbTẐXQTaQXgVQ
�T̂XScWXTSkfQSVcfT̂ch\VQWTfXfQTaQfgZX]Tm̂PQ]V\ciQĉ]QfXcSX¤ZjPQj\ZfQ[̂XVSVfXQcfQjST�[]V]Q[̂QXgVQ�T̂XScWXQ�TWZbV̂Xfn

{vw|w|¥v�aXVSQXgVQ�m̂VSQaZŜ[fgVfQV�[]V̂WVQTaQa[̂ĉW[c\QcSSĉ_VbV̂XfQẐ]VSQXg[fQ�VWX[T̂QJnJPQXgVQ�m̂VSQfgc\\Q̂TXQ
bcXVS[c\\iQ�cSiQfZWgQa[̂ĉW[c\QcSSĉ_VbV̂XfQm[XgTZXQjS[TSQ̂TX[WVQXTQXgVQ�T̂XScWXTSn

{vw|w|¦v�gVSVQXgVQ�m̂VSQgcfQ]Vf[_̂cXV]Q[̂aTSbcX[T̂QaZŜ[fgV]QẐ]VSQXg[fQ�VWX[T̂QJnJQcfQ�WT̂a[]V̂X[c\P�QXgVQ�T̂XScWXTSQ
fgc\\QlVVjQXgVQ[̂aTSbcX[T̂QWT̂a[]V̂X[c\Qĉ]Qfgc\\Q̂TXQ][fW\TfVQ[XQXTQĉiQTXgVSQjVSfT̂nQ£TmV�VSPQXgVQ�T̂XScWXTSQbciQ
][fW\TfVQ�WT̂a[]V̂X[c\�Q[̂aTSbcX[T̂PQcaXVSQfV�V̂Q §¡Q]cifkQ̂TX[WVQXTQXgVQ�m̂VSPQmgVSVQ][fW\TfZSVQ[fQSV�Z[SV]QhiQ\cmPQ
[̂W\Z][̂_QcQfZhjTV̂cQTSQTXgVSQaTSbQTaQWTbjZ\fTSiQ\V_c\QjSTWVffQ[ffZV]QhiQcQWTZSXQTSQ_T�VŜbV̂Xc\QV̂X[XiPQTSQhiQWTZSXQ
TSQcSh[XScXTS f¡QTS]VSnQ�gVQ�T̂XScWXTSQbciQc\fTQ][fW\TfVQ�WT̂a[]V̂X[c\�Q[̂aTSbcX[T̂QXTQ[XfQVbj\TiVVfPQWT̂fZ\XĉXfPQ
fZSVX[VfPQ�ZhWT̂XScWXTSfQĉ]QXgV[SQVbj\TiVVfPQ�Zh¤fZhWT̂XScWXTSfPQĉ]QTXgVSfQmgTQ̂VV]QXTQl̂TmQXgVQWT̂XV̂XQTaQfZWgQ
[̂aTSbcX[T̂QfT\V\iQĉ]QV�W\Zf[�V\iQaTSQXgVQRSTUVWXQĉ]QmgTQc_SVVQXTQbc[̂Xc[̂QXgVQWT̂a[]V̂X[c\[XiQTaQfZWgQ[̂aTSbcX[T̂n

{vw|¥vr����������v���v̈�������vp�©ª����v��v���vx����
{vw|¥|}Q��WVjXQaTSQjVSb[XfQĉ]QaVVfQXgcXQcSVQXgVQSVfjT̂f[h[\[XiQTaQXgVQ�T̂XScWXTSQẐ]VSQXgVQ�T̂XScWXQ�TWZbV̂XfPQ
[̂W\Z][̂_QXgTfVQSV�Z[SV]QẐ]VSQ�VWX[T̂QOn§nNPQXgVQ�m̂VSQfgc\\QfVWZSVQĉ]QjciQaTSQ̂VWVffcSiQcjjST�c\fPQVcfVbV̂XfPQ
cffVffbV̂XfQĉ]QWgcS_VfQSV�Z[SV]QaTSQWT̂fXSZWX[T̂PQZfVQTSQTWWZjĉWiQTaQjVSbĉV̂XQfXSZWXZSVfQTSQaTSQjVSbĉV̂XQ
Wgĉ_VfQ[̂QV�[fX[̂_QacW[\[X[Vfn

{vw|¥|wQ�gVQ�m̂VSQfgc\\QSVXc[̂QĉQcSWg[XVWXQ\cmaZ\\iQ\[WV̂fV]QXTQjScWX[WVQcSWg[XVWXZSVPQTSQĉQV̂X[XiQ\cmaZ\\iQjScWX[W[̂_Q
cSWg[XVWXZSVPQ[̂QXgVQUZS[f][WX[T̂QmgVSVQXgVQRSTUVWXQ[fQ\TWcXV]nQ�gcXQjVSfT̂QTSQV̂X[XiQ[fQ[]V̂X[a[V]QcfQXgVQ�SWg[XVWXQ[̂QXgVQ
�_SVVbV̂XQĉ]Q[fQSVaVSSV]QXTQXgSTZ_gTZXQXgVQ�T̂XScWXQ�TWZbV̂XfQcfQ[aQf[̂_Z\cSQ[̂Q̂ZbhVSn
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IJKLMLMNOPNQRSNSTUVWXTSYQNWPNQRSNZ[\R]QS\QNQS[T]ŶQS_̀NQRSNabYS[N_R̂VVNSTUVWXN̂N_c\\S__W[NQWNbRWTNQRSNdWYQ[̂\QW[NR̂_N
YWN[Ŝ_WŶeVSNWefS\Q]WYN̂YgNbRW_SN_Q̂Qc_NcYgS[NQRSNdWYQ[̂\QNhW\cTSYQ_N_R̂VVNeSNQR̂QNWPNQRSNZ[\R]QS\Qi

IJKLMLjNkRSNabYS[N_R̂VVNPc[Y]_RN_c[lSX_NgS_\[]e]YmNURX_]\̂VN\R̂[̂\QS[]_Q]\_̀NVSm̂VNV]T]Q̂Q]WY_N̂YgNcQ]V]QXNVW\̂Q]WY_NPW[N
QRSN_]QSNWPNQRSNn[WfS\Q̀N̂YgN̂NVSm̂VNgS_\[]UQ]WYNWPNQRSN_]QSiNkRSNdWYQ[̂\QW[N_R̂VVNeSNSYQ]QVSgNQWN[SVXNWYNQRSN̂\\c[̂\XNWPN
]YPW[T̂Q]WYNPc[Y]_RSgNeXNQRSNabYS[NecQN_R̂VVNSoS[\]_SNU[WUS[NU[S\̂cQ]WY_N[SV̂Q]YmNQWNQRSN_̂PSNUS[PW[T̂Y\SNWPNQRSN
pW[qi

IJKLMLrNkRSNabYS[N_R̂VVNPc[Y]_RN]YPW[T̂Q]WYNW[N_S[l]\S_N[Ssc][SgNWPNQRSNabYS[NeXNQRSNdWYQ[̂\QNhW\cTSYQ_Nb]QRN
[Ŝ_WŶeVSNU[WTUQYS__iNkRSNabYS[N_R̂VVN̂V_WNPc[Y]_RN̂YXNWQRS[N]YPW[T̂Q]WYNW[N_S[l]\S_NcYgS[NQRSNabYS[t_N\WYQ[WVN̂YgN
[SVSl̂YQNQWNQRSNdWYQ[̂\QW[t_NUS[PW[T̂Y\SNWPNQRSNpW[qNb]QRN[Ŝ_WŶeVSNU[WTUQYS__N̂PQS[N[S\S]l]YmNQRSNdWYQ[̂\QW[t_N
b[]QQSYN[SscS_QNPW[N_c\RN]YPW[T̂Q]WYNW[N_S[l]\S_i

IJKLMLuNvYVS__NWQRS[b]_SNU[Wl]gSgN]YNQRSNdWYQ[̂\QNhW\cTSYQ_̀NQRSNabYS[N_R̂VVNPc[Y]_RNQWNQRSNdWYQ[̂\QW[NWYSN\WUXNWPN
QRSNdWYQ[̂\QNhW\cTSYQ_NPW[NUc[UW_S_NWPNT̂q]YmN[SU[Wgc\Q]WY_NUc[_ĉYQNQWNwS\Q]WYNxiyizi

IJKLjJ{|}~���J�����J��J����J��~J����
OPNQRSNdWYQ[̂\QW[NP̂]V_NQWN\W[[S\QNpW[qNQR̂QN]_NYWQN]YN̂\\W[ĝY\SNb]QRNQRSN[Ssc][STSYQ_NWPNQRSNdWYQ[̂\QNhW\cTSYQ_N̂_N
[Ssc][SgNeXNwS\Q]WYNxzizNW[N[SUŜQSgVXNP̂]V_NQWN\̂[[XNWcQNpW[qN]YN̂\\W[ĝY\SNb]QRNQRSNdWYQ[̂\QNhW\cTSYQ_̀NQRSNabYS[N
T̂XN]__cSN̂Nb[]QQSYNW[gS[NQWNQRSNdWYQ[̂\QW[NQWN_QWUNQRSNpW[q̀NW[N̂YXNUW[Q]WYNQRS[SWP̀NcYQ]VNQRSN\̂c_SNPW[N_c\RNW[gS[NR̂_N
eSSYNSV]T]ŶQSg�NRWbSlS[̀NQRSN[]mRQNWPNQRSNabYS[NQWN_QWUNQRSNpW[qN_R̂VVNYWQNm]lSN[]_SNQWN̂NgcQXNWYNQRSNÛ[QNWPNQRSNabYS[N
QWNSoS[\]_SNQR]_N[]mRQNPW[NQRSNeSYSP]QNWPNQRSNdWYQ[̂\QW[NW[N̂YXNWQRS[NUS[_WYNW[NSYQ]QX̀NSo\SUQNQWNQRSNSoQSYQN[Ssc][SgNeXN
wS\Q]WYN�ixi�i

IJKLrJ{|}~���J�����J��J�����J{��J��~J����
OPNQRSNdWYQ[̂\QW[NgSP̂cVQ_NW[NYSmVS\Q_NQWN\̂[[XNWcQNQRSNpW[qN]YN̂\\W[ĝY\SNb]QRNQRSNdWYQ[̂\QNhW\cTSYQ_N̂YgNP̂]V_N
b]QR]YN̂NQSY�ĝXNUS[]WgN̂PQS[N[S\S]UQNWPNYWQ]\SNP[WTNQRSNabYS[NQWN\WTTSY\SN̂YgN\WYQ]YcSN\W[[S\Q]WYNWPN_c\RNgSP̂cVQNW[N
YSmVS\QNb]QRNg]V]mSY\SN̂YgNU[WTUQYS__̀NQRSNabYS[NT̂ X̀Nb]QRWcQNU[Sfcg]\SNQWNWQRS[N[STSg]S_NQRSNabYS[NT̂XNR̂lS̀N
\W[[S\QN_c\RNgSP̂cVQNW[NYSmVS\QiNwc\RN̂\Q]WYNeXNQRSNabYS[N̂YgN̂TWcYQ_N\R̂[mSgNQWNQRSNdWYQ[̂\QW[N̂[SNeWQRN_cefS\QNQWN
U[]W[N̂UU[Wl̂VNWPNQRSNZ[\R]QS\QN̂YgNQRSNZ[\R]QS\QNT̂ X̀NUc[_ĉYQNQWNwS\Q]WYN�iyix̀Nb]QRRWVgNW[NYcVV]PXN̂NdS[Q]P]\̂QSNPW[N
n̂XTSYQN]YNbRWVSNW[N]YNÛ[Q̀NQWNQRSNSoQSYQN[Ŝ_WŶeVXNYS\S__̂[XNQWN[S]Tec[_SNQRSNabYS[NPW[NQRSN[Ŝ_WŶeVSN\W_QNWPN
\W[[S\Q]YmN_c\RNgSP]\]SY\]S_̀N]Y\Vcg]YmNabYS[t_NSoUSY_S_N̂YgN\WTUSY_̂Q]WYNPW[NQRSNZ[\R]QS\Qt_N̂gg]Q]WŶVN_S[l]\S_N
T̂gSNYS\S__̂[XNeXN_c\RNgSP̂cVQ̀NYSmVS\Q̀NW[NP̂]Vc[SiNOPN\c[[SYQN̂YgNPcQc[SNÛXTSYQ_N̂[SNYWQN_cPP]\]SYQNQWN\WlS[N_c\RN
T̂WcYQ_̀NQRSNdWYQ[̂\QW[N_R̂VVNÛXNQRSNg]PPS[SY\SNQWNQRSNabYS[iNOPNQRSNdWYQ[̂\QW[Ng]_̂m[SS_Nb]QRNQRSN̂\Q]WY_NWPNQRSN
abYS[NW[NQRSNZ[\R]QS\Q̀NW[NQRSN̂TWcYQ_N\V̂]TSgN̂_N\W_Q_NQWNQRSNabYS[̀NQRSNdWYQ[̂\QW[NT̂XNP]VSN̂NdV̂]TNUc[_ĉYQNQWN
Z[Q]\VSNxyi

�������JMJJJ�{������{�
IJML�J�~}~���
IJML�L�NkRSNdWYQ[̂\QW[N]_NQRSNUS[_WYNW[NSYQ]QXN]gSYQ]P]SgN̂_N_c\RN]YNQRSNZm[SSTSYQN̂YgN]_N[SPS[[SgNQWNQR[WcmRWcQNQRSN
dWYQ[̂\QNhW\cTSYQ_N̂_N]PN_]YmcV̂[N]YNYcTeS[iNkRSNdWYQ[̂\QW[N_R̂VVNeSNV̂bPcVVXNV]\SY_Sg̀N]PN[Ssc][SgN]YNQRSNfc[]_g]\Q]WYN
bRS[SNQRSNn[WfS\QN]_NVW\̂QSgiNkRSNdWYQ[̂\QW[N_R̂VVNgS_]mŶQSN]YNb[]Q]YmN̂N[SU[S_SYQ̂Q]lSNbRWN_R̂VVNR̂lSNSoU[S__N
ĉQRW[]QXNQWNe]YgNQRSNdWYQ[̂\QW[Nb]QRN[S_US\QNQWN̂VVNT̂QQS[_NcYgS[NQR]_NdWYQ[̂\QiNkRSNQS[TN�dWYQ[̂\QW[�NTŜY_NQRSN
dWYQ[̂\QW[NW[NQRSNdWYQ[̂\QW[t_N̂cQRW[]�SgN[SU[S_SYQ̂Q]lSi

IJML�LKNkRSNdWYQ[̂\QW[N_R̂VVNUS[PW[TNQRSNpW[qN]YN̂\\W[ĝY\SNb]QRNQRSNdWYQ[̂\QNhW\cTSYQ_i

IJML�LMNkRSNdWYQ[̂\QW[N_R̂VVNYWQNeSN[SV]SlSgNWPN]Q_NWeV]m̂Q]WY_NQWNUS[PW[TNQRSNpW[qN]YN̂\\W[ĝY\SNb]QRNQRSNdWYQ[̂\QN
hW\cTSYQ_NS]QRS[NeXN̂\Q]l]Q]S_NW[NgcQ]S_NWPNQRSNZ[\R]QS\QN]YNQRSNZ[\R]QS\Qt_N̂gT]Y]_Q[̂Q]WYNWPNQRSNdWYQ[̂\Q̀NW[NeXNQS_Q_̀N
]Y_US\Q]WY_NW[N̂UU[Wl̂V_N[Ssc][SgNW[NUS[PW[TSgNeXNUS[_WY_NW[NSYQ]Q]S_NWQRS[NQR̂YNQRSNdWYQ[̂\QW[i

IJMLKJ�~ �~|J�¡J��}���¢�J£�¢�¤~}��J�}¥J¦�~�¥J��}¥����}�J§�J��}���¢���
IJMLKL�N̈oS\cQ]WYNWPNQRSNdWYQ[̂\QNeXNQRSNdWYQ[̂\QW[N]_N̂N[SU[S_SYQ̂Q]WYNQR̂QNQRSNdWYQ[̂\QW[NR̂_Nl]_]QSgNQRSN_]QS̀NeS\WTSN
mSYS[̂VVXNP̂T]V]̂[Nb]QRNVW\̂VN\WYg]Q]WY_NcYgS[NbR]\RNQRSNpW[qN]_NQWNeSNUS[PW[TSg̀N̂YgN\W[[SV̂QSgNUS[_WŶVN
We_S[l̂Q]WY_Nb]QRN[Ssc][STSYQ_NWPNQRSNdWYQ[̂\QNhW\cTSYQ_i
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IJKLMLMNOPQRSTPNUVPNWXYUZRQUN[XQS\PYUTNRZPNQX\]̂P\PYURZ_̀NUVPNWXYUZRQUXZNTVR̂̂ ǸaPbXZPNTURZUcYdNPRQVN]XZUcXYNXbNUVPN
eXZf̀NQRZPbŜ̂_NTUSg_NRYgNQX\]RZPNUVPNhRZcXSTNWXYUZRQUN[XQS\PYUTNZP̂RUchPNUXNUVRUN]XZUcXYNXbNUVPNeXZf̀NRTNiP̂̂NRTNUVPN
cYbXZ\RUcXYNbSZYcTVPgNa_NUVPNjiYPZN]SZTSRYUNUXNkPQUcXYNlmnmòNTVR̂̂NURfPNbcP̂gN\PRTSZP\PYUTNXbNRY_NPpcTUcYdN
QXYgcUcXYTNZP̂RUPgNUXNUVRUN]XZUcXYNXbNUVPNeXZf̀NRYgNTVR̂̂NXaTPZhPNRY_NQXYgcUcXYTNRUNUVPNTcUPNRbbPQUcYdNcUmNqVPTPN
XâcdRUcXYTNRZPNbXZNUVPN]SZ]XTPNXbNbRQĉcURUcYdNQXXZgcYRUcXYNRYgNQXYTUZSQUcXYNa_NUVPNWXYUZRQUXZNRYgNRZPNYXUNbXZNUVPN
]SZ]XTPNXbNgcTQXhPZcYdNPZZXZT̀NX\cTTcXYT̀NXZNcYQXYTcTUPYQcPTNcYNUVPNWXYUZRQUN[XQS\PYUTrNVXiPhPZ̀NUVPNWXYUZRQUXZNTVR̂̂N
]ZX\]Û_NZP]XZUNUXNUVPNsZQVcUPQUNRY_NPZZXZT̀NcYQXYTcTUPYQcPTNXZNX\cTTcXYTNgcTQXhPZPgNa_NXZN\RgPNfYXiYNUXNUVPN
WXYUZRQUXZNRTNRNZPtSPTUNbXZNcYbXZ\RUcXYNcYNTSQVNbXZ\NRTNUVPNsZQVcUPQUN\R_NZPtScZPmNuUNcTNZPQXdYcvPgNUVRUNUVPNWXYUZRQUXZwTN
ZPhcPiNcTN\RgPNcYNUVPNWXYUZRQUXZwTNQR]RQcU_NRTNRNQXYUZRQUXZNRYgNYXUNRTNRN̂cQPYTPgNgPTcdYN]ZXbPTTcXYR̂̀NSŶPTTNXUVPZicTPN
T]PQcbcQR̂̂_N]ZXhcgPgNcYNUVPNWXYUZRQUN[XQS\PYUTm

IJKLMLKNqVPNWXYUZRQUXZNcTNYXUNZPtScZPgNUXNRTQPZURcYNUVRUNUVPNWXYUZRQUN[XQS\PYUTNRZPNcYNRQQXZgRYQPNicUVNR]]̂cQRâPN̂RiT̀N
TURUSUPT̀NXZgcYRYQPT̀NQXgPT̀NZŜPTNRYgNZPdŜRUcXYT̀NXZN̂RibŜNXZgPZTNXbN]SâcQNRSUVXZcUcPT̀NaSUNUVPNWXYUZRQUXZNTVR̂̂N
]ZX\]Û_NZP]XZUNUXNUVPNsZQVcUPQUNRY_NYXYQXYbXZ\cU_NgcTQXhPZPgNa_NXZN\RgPNfYXiYNUXNUVPNWXYUZRQUXZNRTNRNZPtSPTUNbXZN
cYbXZ\RUcXYNcYNTSQVNbXZ\NRTNUVPNsZQVcUPQUN\R_NZPtScZPm

IJKLMLxNubNUVPNWXYUZRQUXZNaP̂cPhPTNUVRUNRggcUcXYR̂NQXTUNXZNUc\PNcTNcYhX̂hPgNaPQRSTPNXbNQ̂RZcbcQRUcXYTNXZNcYTUZSQUcXYTNUVPN
sZQVcUPQUNcTTSPTNcYNZPT]XYTPNUXNUVPNWXYUZRQUXZwTNYXUcQPTNXZNZPtSPTUTNbXZNcYbXZ\RUcXYN]SZTSRYUNUXNkPQUcXYTNnmlmlNXZNnmlmǹN
UVPNWXYUZRQUXZNTVR̂̂NTSa\cUNŴRc\TNRTN]ZXhcgPgNcYNsZUcQ̂PNyzmNubNUVPNWXYUZRQUXZNbRĉTNUXN]PZbXZ\NUVPNXâcdRUcXYTNXbN
kPQUcXYTNnmlmlNXZNnmlmǹNUVPNWXYUZRQUXZNTVR̂̂N]R_NTSQVNQXTUTNRYgNgR\RdPTNUXNUVPNjiYPZ̀NTSa{PQUNUXNkPQUcXYNyzmym|̀NRTN
iXŜgNVRhPNaPPYNRhXcgPgNcbNUVPNWXYUZRQUXZNVRgN]PZbXZ\PgNTSQVNXâcdRUcXYTmNubNUVPNWXYUZRQUXZN]PZbXZ\TNUVXTPN
XâcdRUcXYT̀NUVPNWXYUZRQUXZNTVR̂̂NYXUNaPN̂cRâPNUXNUVPNjiYPZNXZNsZQVcUPQUNbXZNgR\RdPTNZPTŜUcYdNbZX\NPZZXZT̀N
cYQXYTcTUPYQcPTNXZNX\cTTcXYTNcYNUVPNWXYUZRQUN[XQS\PYUT̀NbXZNgcbbPZPYQPTNaPUiPPYNbcP̂gN\PRTSZP\PYUTNXZNQXYgcUcXYTN
RYgNUVPNWXYUZRQUN[XQS\PYUT̀NXZNbXZNYXYQXYbXZ\cUcPTNXbNUVPNWXYUZRQUN[XQS\PYUTNUXNR]]̂cQRâPN̂RiT̀NTURUSUPT̀N
XZgcYRYQPT̀NQXgPT̀NZŜPTNRYgNZPdŜRUcXYT̀NRYgN̂RibŜNXZgPZTNXbN]SâcQNRSUVXZcUcPTm

IJKLKJ}~���������J���J������~�����J������~���
IJKLKL�NqVPNWXYUZRQUXZNTVR̂̂NTS]PZhcTPNRYgNgcZPQUNUVPNeXZf̀NSTcYdNUVPNWXYUZRQUXZwTNaPTUNTfĉ̂NRYgNRUUPYUcXYmNqVPN
WXYUZRQUXZNTVR̂̂NaPNTX̂P̂_NZPT]XYTcâPNbXZ̀NRYgNVRhPNQXYUZX̂NXhPZ̀NQXYTUZSQUcXYN\PRYT̀N\PUVXgT̀NUPQVYctSPT̀NTPtSPYQPT̀N
RYgN]ZXQPgSZPT̀NRYgNbXZNQXXZgcYRUcYdNR̂̂N]XZUcXYTNXbNUVPNeXZfNSYgPZNUVPNWXYUZRQUmNubNUVPNWXYUZRQUN[XQS\PYUTNdchPN
T]PQcbcQNcYTUZSQUcXYTNQXYQPZYcYdNQXYTUZSQUcXYN\PRYT̀N\PUVXgT̀NUPQVYctSPT̀NTPtSPYQPT̀NXZN]ZXQPgSZPT̀NUVPNWXYUZRQUXZN
TVR̂̂NPhR̂SRUPNUVPN{XaTcUPNTRbPU_NUVPZPXbNRYgNTVR̂̂NaPNTX̂P̂_NZPT]XYTcâPNbXZNUVPN{XaTcUPNTRbPU_NXbNTSQVN\PRYT̀N\PUVXgT̀N
UPQVYctSPT̀NTPtSPYQPT̀NXZN]ZXQPgSZPTmNubNUVPNWXYUZRQUXZNgPUPZ\cYPTNUVRUNTSQVN\PRYT̀N\PUVXgT̀NUPQVYctSPT̀NTPtSPYQPTN
XZN]ZXQPgSZPTN\R_NYXUNaPNTRbP̀NUVPNWXYUZRQUXZNTVR̂̂NdchPNUc\P̂_NYXUcQPNUXNUVPNjiYPZNRYgNsZQVcUPQÙNRYgNTVR̂̂N]ZX]XTPN
R̂UPZYRUchPN\PRYT̀N\PUVXgT̀NUPQVYctSPT̀NTPtSPYQPT̀NXZN]ZXQPgSZPTmNqVPNsZQVcUPQUNTVR̂̂NPhR̂SRUPNUVPN]ZX]XTPgN
R̂UPZYRUchPNTX̂P̂_NbXZNQXYbXZ\RYQPNicUVNUVPNgPTcdYNcYUPYUNbXZNUVPNQX\]̂PUPgNQXYTUZSQUcXYmN�ŶPTTNUVPNsZQVcUPQUNXa{PQUTN
UXNUVPNWXYUZRQUXZwTN]ZX]XTPgNR̂UPZYRUchP̀NUVPNWXYUZRQUXZNTVR̂̂N]PZbXZ\NUVPNeXZfNSTcYdNcUTNR̂UPZYRUchPN\PRYT̀N\PUVXgT̀N
UPQVYctSPT̀NTPtSPYQPT̀NXZN]ZXQPgSZPTmN

IJKLKLMNqVPNWXYUZRQUXZNTVR̂̂NaPNZPT]XYTcâPNUXNUVPNjiYPZNbXZNRQUTNRYgNX\cTTcXYTNXbNUVPNWXYUZRQUXZwTNP\]̂X_PPT̀N
kSaQXYUZRQUXZTNRYgNUVPcZNRdPYUTNRYgNP\]̂X_PPT̀NRYgNXUVPZN]PZTXYTNXZNPYUcUcPTN]PZbXZ\cYdN]XZUcXYTNXbNUVPNeXZfNbXZ̀NXZN
XYNaPVR̂bNXb̀NUVPNWXYUZRQUXZNXZNRY_NXbNcUTNkSaQXYUZRQUXZTm

IJKLKLKNqVPNWXYUZRQUXZNTVR̂̂NaPNZPT]XYTcâPNbXZNcYT]PQUcXYNXbN]XZUcXYTNXbNeXZfNR̂ZPRg_N]PZbXZ\PgNUXNgPUPZ\cYPNUVRUN
TSQVN]XZUcXYTNRZPNcYN]ZX]PZNQXYgcUcXYNUXNZPQPchPNTSaTPtSPYUNeXZfm

IJKLxJ�����J���J���������
IJKLxL�N�ŶPTTNXUVPZicTPN]ZXhcgPgNcYNUVPNWXYUZRQUN[XQS\PYUT̀NUVPNWXYUZRQUXZNTVR̂̂N]ZXhcgPNRYgN]R_NbXZN̂RaXZ̀N
\RUPZcR̂T̀NPtSc]\PYÙNUXX̂T̀NQXYTUZSQUcXYNPtSc]\PYUNRYgN\RQVcYPZ_̀NiRUPZ̀NVPRÙNSUĉcUcPT̀NUZRYT]XZURUcXỲNRYgNXUVPZN
bRQĉcUcPTNRYgNTPZhcQPTNYPQPTTRZ_NbXZN]ZX]PZNPpPQSUcXYNRYgNQX\]̂PUcXYNXbNUVPNeXZf̀NiVPUVPZNUP\]XZRZ_NXZN]PZ\RYPYUN
RYgNiVPUVPZNXZNYXUNcYQXZ]XZRUPgNXZNUXNaPNcYQXZ]XZRUPgNcYNUVPNeXZfm

IJKLxLMN�pQP]UNcYNUVPNQRTPNXbN\cYXZNQVRYdPTNcYNUVPNeXZfNR]]ZXhPgNa_NUVPNsZQVcUPQUNcYNRQQXZgRYQPNicUVNkPQUcXYNnmylm�N
XZNXZgPZPgNa_NUVPNsZQVcUPQUNcYNRQQXZgRYQPNicUVNkPQUcXYN|mòNUVPNWXYUZRQUXZN\R_N\RfPNTSaTUcUSUcXYTNXŶ_NicUVNUVPN
QXYTPYUNXbNUVPNjiYPZ̀NRbUPZNPhR̂SRUcXYNa_NUVPNsZQVcUPQUNRYgNcYNRQQXZgRYQPNicUVNRNWVRYdPNjZgPZNXZNWXYTUZSQUcXYN
WVRYdPN[cZPQUchPm
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IJKLMLKNOPQNRSTUVWXUSVNYPWZZNQT[SVXQNYUV\XUN]\YX\̂Z\TQNWT]N_SS]NSV]QVNẀST_NUPQNRSTUVWXUSVaYNQ̀ ẐSbQQYNWT]NSUPQVN
Q̂VYSTYNXWVVb\T_NScUNUPQNdSVefNOPQNRSTUVWXUSVNYPWZZNTSUN̂QV̀\UNQ̀ ẐSb̀ QTUNS[NcT[\UN̂QVYSTYNSVN̂QVYSTYNTSUN̂VŜQVZbN
Ye\ZZQ]N\TNUWYeYNWYY\_TQ]NUSNUPQ̀f

IJKLgJhijjiklm
IJKLgLnNOPQNRSTUVWXUSVNoWVVWTUYNUSNUPQNpoTQVNWT]NqVXP\UQXUNUPWUǸWUQV\WZYNWT]NQrc\̂̀ QTUN[cVT\YPQ]NcT]QVNUPQNRSTUVWXUN
o\ZZNsQNS[N_SS]NrcWZ\UbNWT]NTQoNcTZQYYNUPQNRSTUVWXUNtSXc̀ QTUYNVQrc\VQNSVN̂QV̀\UNSUPQVo\YQfNOPQNRSTUVWXUSVN[cVUPQVN
oWVVWTUYNUPWUNUPQNdSVeNo\ZZNXST[SV̀NUSNUPQNVQrc\VQ̀QTUYNS[NUPQNRSTUVWXUNtSXc̀ QTUYNWT]No\ZZNsQN[VQQN[VS̀ N]Q[QXUYuN
QvXQ̂UN[SVNUPSYQN\TPQVQTUN\TNUPQNrcWZ\UbNS[NUPQNdSVeNUPQNRSTUVWXUNtSXc̀ QTUYNVQrc\VQNSVN̂QV̀\UfNdSVeuǸWUQV\WZYuNSVN
Qrc\̂̀ QTUNTSUNXST[SV̀\T_NUSNUPQYQNVQrc\VQ̀QTUYǸWbNsQNXSTY\]QVQ]N]Q[QXU\wQfNOPQNRSTUVWXUSVaYNoWVVWTUbNQvXZc]QYN
VQ̀Q]bN[SVN]ẀW_QNSVN]Q[QXUNXWcYQ]NsbNWscYQuNWZUQVWU\STYNUSNUPQNdSVeNTSUNQvQXcUQ]NsbNUPQNRSTUVWXUSVuN\̀ V̂ŜQVNSVN
\TYc[[\X\QTUǸW\TUQTWTXQuN\̀ V̂ŜQVNŜQVWU\STuNSVNTSV̀WZNoQWVNWT]NUQWVNWT]NTSV̀WZNcYW_QfNx[NVQrc\VQ]NsbNUPQNqVXP\UQXUuN
UPQNRSTUVWXUSVNYPWZZN[cVT\YPNYWU\Y[WXUSVbNQw\]QTXQNWYNUSNUPQNe\T]NWT]NrcWZ\UbNS[ǸWUQV\WZYNWT]NQrc\̂̀ QTUf

IJKLgLyNqZZǸWUQV\WZuNQrc\̂̀ QTUuNSVNSUPQVNŶQX\WZNoWVVWTU\QYNVQrc\VQ]NsbNUPQNRSTUVWXUNtSXc̀ QTUYNYPWZZNsQN\YYcQ]N\TNUPQN
TẀQNS[NUPQNpoTQVuNSVNYPWZZNsQNUVWTY[QVWsZQNUSNUPQNpoTQVuNWT]NYPWZZNXS̀ Q̀TXQN\TNWXXSV]WTXQNo\UPNzQXU\STN{f|f}f

IJKL~J�i���
OPQNRSTUVWXUSVNYPWZZN̂WbNYWZQYuNXSTYc̀ QVuNcYQNWT]NY\̀\ZWVNUWvQYN[SVNUPQNdSVeN̂VSw\]Q]NsbNUPQNRSTUVWXUSVNUPWUNWVQN
ZQ_WZZbNQTWXUQ]NoPQTNs\]YNWVQNVQXQ\wQ]NSVNTQ_SU\WU\STYNXSTXZc]Q]uNoPQUPQVNSVNTSUNbQUNQ[[QXU\wQNSVǸQVQZbNYXPQ]cZQ]NUSN
_SN\TUSNQ[[QXUf

IJKL�J��j��l��J�����J��l����Jik�J������ik��J��l�J�i��
IJKL�LnN�TZQYYNSUPQVo\YQN̂VSw\]Q]N\TNUPQNRSTUVWXUNtSXc̀ QTUYuNUPQNRSTUVWXUSVNYPWZZNYQXcVQNWT]N̂WbN[SVNUPQNsc\Z]\T_N
Q̂V̀\UNWYNoQZZNWYN[SVNSUPQVN̂QV̀\UYuN[QQYuNZ\XQTYQYuNWT]N\TŶQXU\STYNsbN_SwQVT̀ QTUNW_QTX\QYNTQXQYYWVbN[SVN̂VŜQVN
QvQXcU\STNWT]NXS̀ ẐQU\STNS[NUPQNdSVeNUPWUNWVQNXcYUS̀ WV\ZbNYQXcVQ]NW[UQVNQvQXcU\STNS[NUPQNRSTUVWXUNWT]NZQ_WZZbNVQrc\VQ]N
WUNUPQNU\̀QNs\]YNWVQNVQXQ\wQ]NSVNTQ_SU\WU\STYNXSTXZc]Q]f

IJKL�LyNOPQNRSTUVWXUSVNYPWZZNXS̀ ẐbNo\UPNWT]N_\wQNTSU\XQYNVQrc\VQ]NsbNŴ Ẑ\XWsZQNZWoYuNYUWUcUQYuNSV]\TWTXQYuNXS]QYuN
VcZQYNWT]NVQ_cZWU\STYuNWT]NZWo[cZNSV]QVYNS[N̂csZ\XNWcUPSV\U\QYNŴ Ẑ\XWsZQNUSN̂QV[SV̀WTXQNS[NUPQNdSVef

IJKL�LKNx[NUPQNRSTUVWXUSVN̂QV[SV̀YNdSVeNeTSo\T_N\UNUSNsQNXSTUVWVbNUSNŴ Ẑ\XWsZQNZWoYuNYUWUcUQYuNSV]\TWTXQYuNXS]QYuNVcZQYN
WT]NVQ_cZWU\STYuNSVNZWo[cZNSV]QVYNS[N̂csZ\XNWcUPSV\U\QYuNUPQNRSTUVWXUSVNYPWZZNWYYc̀ QNŴ V̂ŜV\WUQNVQŶSTY\s\Z\UbN[SVNYcXPN
dSVeNWT]NYPWZZNsQWVNUPQNXSYUYNWUUV\scUWsZQNUSNXSVVQXU\STf

IJKL�LMJ��k��i���J�jJ�k�k��kJ��k��l��k�
x[NUPQNRSTUVWXUSVNQTXScTUQVYNXST]\U\STYNWUNUPQNY\UQNUPWUNWVQN���NYcsYcV[WXQNSVNSUPQVo\YQNXSTXQWZQ]N̂PbY\XWZNXST]\U\STYN
UPWUN]\[[QVǸWUQV\WZZbN[VS̀ NUPSYQN\T]\XWUQ]N\TNUPQNRSTUVWXUNtSXc̀ QTUYNSVN���NcTeTSoTN̂PbY\XWZNXST]\U\STYNS[NWTN
cTcYcWZNTWUcVQNUPWUN]\[[QVǸWUQV\WZZbN[VS̀ NUPSYQNSV]\TWV\ZbN[ScT]NUSNQv\YUNWT]N_QTQVWZZbNVQXS_T\�Q]NWYN\TPQVQTUN\TN
XSTYUVcXU\STNWXU\w\U\QYNS[NUPQNXPWVWXUQVN̂VSw\]Q]N[SVN\TNUPQNRSTUVWXUNtSXc̀ QTUYuNUPQNRSTUVWXUSVNYPWZZN̂VS̀ ÛZbN̂VSw\]QN
TSU\XQNUSNUPQNpoTQVNWT]NUPQNqVXP\UQXUNsQ[SVQNXST]\U\STYNWVQN]\YUcVsQ]NWT]N\TNTSNQwQTUNZWUQVNUPWTN�}N]WbYNW[UQVN[\VYUN
SsYQVwWTXQNS[NUPQNXST]\U\STYfNOPQNqVXP\UQXUNo\ZZN̂VS̀ ÛZbN\TwQYU\_WUQNYcXPNXST]\U\STYNWT]uN\[NUPQNqVXP\UQXUN]QUQV̀\TQYN
UPWUNUPQbN]\[[QVǸWUQV\WZZbNWT]NXWcYQNWTN\TXVQWYQNSVN]QXVQWYQN\TNUPQNRSTUVWXUSVaYNXSYUNS[uNSVNU\̀QNVQrc\VQ]N[SVuN
Q̂V[SV̀WTXQNS[NWTbN̂WVUNS[NUPQNdSVeuNo\ZZNVQXS̀ Q̀T]NUPWUNWTNQrc\UWsZQNW]�cYÙQTUNsQǸW]QN\TNUPQNRSTUVWXUNzc̀ NSVN
RSTUVWXUNO\̀QuNSVNsSUPfNx[NUPQNqVXP\UQXUN]QUQV̀\TQYNUPWUNUPQNXST]\U\STYNWUNUPQNY\UQNWVQNTSUǸWUQV\WZZbN]\[[QVQTUN[VS̀ NUPSYQN
\T]\XWUQ]N\TNUPQNRSTUVWXUNtSXc̀ QTUYNWT]NUPWUNTSNXPWT_QN\TNUPQNUQV̀YNS[NUPQNRSTUVWXUN\YN�cYU\[\Q]uNUPQNqVXP\UQXUNYPWZZN
V̂S̀ ÛZbNTSU\[bNUPQNpoTQVNWT]NRSTUVWXUSVuNYUWU\T_NUPQNVQWYSTYfNx[NQ\UPQVN̂WVUbN]\ŶcUQYNUPQNqVXP\UQXUaYN]QUQV̀\TWU\STNSVN
VQXS̀ Q̀T]WU\STuNUPWUN̂WVUbǸWbNYcs̀ \UNWNRZW\̀NWYN̂VSw\]Q]N\TNqVU\XZQN��f

IJKL�LgNx[uN\TNUPQNXScVYQNS[NUPQNdSVeuNUPQNRSTUVWXUSVNQTXScTUQVYNPc̀ WTNVQ̀W\TYNSVNVQXS_T\�QYNUPQNQv\YUQTXQNS[NscV\WZN
ẀVeQVYuNWVXPWQSZS_\XWZNY\UQYNSVNoQUZWT]YNTSUN\T]\XWUQ]N\TNUPQNRSTUVWXUNtSXc̀ QTUYuNUPQNRSTUVWXUSVNYPWZZN\̀ Q̀]\WUQZbN
YcŶQT]NWTbNŜQVWU\STYNUPWUNoScZ]NW[[QXUNUPQ̀NWT]NYPWZZNTSU\[bNUPQNpoTQVNWT]NqVXP\UQXUfN�̂STNVQXQ\̂UNS[NYcXPNTSU\XQuN
UPQNpoTQVNYPWZZN̂VS̀ ÛZbNUWeQNWTbNWXU\STNTQXQYYWVbNUSNSsUW\TN_SwQVT̀ QTUWZNWcUPSV\�WU\STNVQrc\VQ]NUSNVQYc̀ QNUPQN
ŜQVWU\STYfNOPQNRSTUVWXUSVNYPWZZNXSTU\TcQNUSNYcŶQT]NYcXPNŜQVWU\STYNcTU\ZNSUPQVo\YQN\TYUVcXUQ]NsbNUPQNpoTQVNscUNYPWZZN
XSTU\TcQNo\UPNWZZNSUPQVNŜQVWU\STYNUPWUN]SNTSUNW[[QXUNUPSYQNVQ̀W\TYNSVN[QWUcVQYfN�QrcQYUYN[SVNW]�cYÙQTUYN\TNUPQNRSTUVWXUN
zc̀ NWT]NRSTUVWXUNO\̀QNWV\Y\T_N[VS̀ NUPQNQv\YUQTXQNS[NYcXPNVQ̀W\TYNSVN[QWUcVQYǸWbNsQǸW]QNWYN̂VSw\]Q]N\TNqVU\XZQN��f
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IJKLMJNOOPQRSTUV
IJKLMLWXYZ[X\]̂_̀ab_]̀XcZaddXêbdfg[XêX_Z[X\]̂_̀ab_XhfiXaddXadd]jâb[cXc_a_[gXêX_Z[X\]̂_̀ab_Xk]bfi[̂_clXm_[icX
b]n[̀[gXopXadd]jâb[cXcZaddXo[Xcfqqde[gXr]̀XcfbZXai]f̂_cXâgXopXcfbZXq[̀c]̂cX]̀X[̂_e_e[cXacX_Z[Xsĵ [̀XiapXgè[b_tXof_X
_Z[X\]̂_̀ab_]̀XcZaddX̂]_Xo[X̀[ufè[gX_]X[iqd]pXq[̀c]̂cX]̀X[̂_e_e[cX_]XjZ]iX_Z[X\]̂_̀ab_]̀XZacX̀[ac]̂aod[X]ov[b_e]̂l

IJKLMLwXx̂d[ccX]_Z[̀jec[Xq̀]neg[gXêX_Z[X\]̂_̀ab_Xk]bfi[̂_ct
LW add]jâb[cXcZaddXb]n[̀X_Z[Xb]c_X_]X_Z[X\]̂_̀ab_]̀X]rXia_[̀eadcXâgX[ufeqi[̂_Xg[den[̀[gXa_X_Z[Xce_[XâgXaddX

[̀ufè[gX_ay[ctXd[ccXaqqdebaod[X_̀ag[Xgecb]f̂_cz
Lw \]̂_̀ab_]̀{cXb]c_cXr]̀Xf̂d]agê|XâgXZâgdê|Xa_X_Z[Xce_[tXdao]̀tXêc_adda_e]̂Xb]c_ctX]n[̀Z[agtXq̀]re_tXâgX

]_Z[̀X[yq[̂c[cXb]̂_[iqda_[gXr]̀Xc_a_[gXadd]jâb[Xai]f̂_cXcZaddXo[Xêbdfg[gXêX_Z[X\]̂_̀ab_XhfiXof_X
]̂_XêX_Z[Xadd]jâb[czXâg

LK jZ[̂[n[̀Xb]c_cXà[Xi]̀[X_ZâX]̀Xd[ccX_ZâXadd]jâb[ctX_Z[X\]̂_̀ab_XhfiXcZaddXo[Xagvfc_[gXabb]̀gê|dpX
opX\Zâ|[Xs̀g[̀lXYZ[Xai]f̂_X]rX_Z[X\Zâ|[Xs̀g[̀XcZaddX̀[rd[b_X}~�X_Z[Xgerr[̀[̂b[Xo[_j[[̂Xab_fadXb]c_cX
âgX_Z[Xadd]jâb[cXf̂g[̀Xh[b_e]̂X�l�l�l~XâgX}��XbZâ|[cXêX\]̂_̀ab_]̀{cXb]c_cXf̂g[̀Xh[b_e]̂X�l�l�l�l

IJKLMLKX�a_[̀eadcXâgX[ufeqi[̂_Xf̂g[̀XâXadd]jâb[XcZaddXo[Xc[d[b_[gXopX_Z[Xsĵ [̀Xje_ZX̀[ac]̂aod[Xq̀]iq_̂[ccl

IJKL�J���U��S�US�US�
IJKL�LWXYZ[X\]̂_̀ab_]̀XcZaddX[iqd]pXaXb]iq[_[̂_Xcfq[̀ê_[̂g[̂_XâgX̂[b[ccàpXaccec_â_cXjZ]XcZaddXo[XêXa__[̂gâb[Xa_X
_Z[X�̀]v[b_Xce_[Xgf̀ê|Xq[̀r]̀iâb[X]rX_Z[X�]̀�lXYZ[Xcfq[̀ê_[̂g[̂_XcZaddX̀[q̀[c[̂_X_Z[X\]̂_̀ab_]̀tXâgX
b]iif̂eba_e]̂cX|en[̂X_]X_Z[Xcfq[̀ê_[̂g[̂_XcZaddXo[XacXoêgê|XacXerX|en[̂X_]X_Z[X\]̂_̀ab_]̀l

IJKL�LwJYZ[X\]̂_̀ab_]̀tXacXc]]̂XacXq̀ab_ebaod[Xar_[̀XajàgX]rX_Z[X\]̂_̀ab_tXcZaddX̂]_erpX_Z[Xsĵ [̀XâgX�̀bZe_[b_X]rX_Z[X
âi[XâgXufadereba_e]̂cX]rXaXq̀]q]c[gXcfq[̀ê_[̂g[̂_lX�e_ZêX~�XgapcX]rX̀[b[eq_X]rX_Z[Xêr]̀ia_e]̂tX_Z[X�̀bZe_[b_XiapX
]̂_erpX_Z[X\]̂_̀ab_]̀tXc_a_ê|XjZ[_Z[̀X_Z[Xsĵ [̀X]̀X_Z[X�̀bZe_[b_X}~�XZacX̀[ac]̂aod[X]ov[b_e]̂X_]X_Z[Xq̀]q]c[gX
cfq[̀ê_[̂g[̂_X]̀X}��X̀[ufè[cXagge_e]̂adX_ei[Xr]̀X̀[ne[jlX�aedf̀[X]rX_Z[X�̀bZe_[b_X_]Xq̀]neg[X̂]_eb[Xje_ZêX_Z[X~��gapX
q[̀e]gXcZaddXb]̂c_e_f_[X̂]_eb[X]rX̂]X̀[ac]̂aod[X]ov[b_e]̂l

IJKL�LKXYZ[X\]̂_̀ab_]̀XcZaddX̂]_X[iqd]pXaXq̀]q]c[gXcfq[̀ê_[̂g[̂_X_]XjZ]iX_Z[Xsĵ [̀X]̀X�̀bZe_[b_XZacXiag[X
[̀ac]̂aod[XâgX_ei[dpX]ov[b_e]̂lXYZ[X\]̂_̀ab_]̀XcZaddX̂]_XbZâ|[X_Z[Xcfq[̀ê_[̂g[̂_Xje_Z]f_X_Z[Xsĵ [̀{cXb]̂c[̂_tX
jZebZXcZaddX̂]_Xf̂ [̀ac]̂aodpXo[Xje_ZZ[dgX]̀Xg[dap[gl

IJKLW�J�PS��RT�P��VJ�PSV���T��PSJRS�J�������ROJ�T�U��OUV
IJKLW�LWXYZ[X\]̂_̀ab_]̀tXq̀]iq_dpXar_[̀Xo[ê|Xajàg[gX_Z[X\]̂_̀ab_tXcZaddXcfoie_Xr]̀X_Z[Xsĵ [̀{cXâgX�̀bZe_[b_{cX
êr]̀ia_e]̂XaX\]̂_̀ab_]̀{cXb]̂c_̀fb_e]̂XcbZ[gfd[Xr]̀X_Z[X�]̀�lXYZ[XcbZ[gfd[XcZaddXb]̂_aêXg[_aedXaqq̀]q̀ea_[Xr]̀X_Z[X
�̀]v[b_tXêbdfgê|X}~�X_Z[Xga_[X]rXb]ii[̂b[i[̂_X]rX_Z[X�]̀�tXê_[̀eiXcbZ[gfd[Xied[c_]̂[Xga_[ctXâgX_Z[Xga_[X]rX
hfoc_â_eadX\]iqd[_e]̂zX}��XâXaqq]̀_e]̂i[̂_X]rX_Z[X�]̀�XopXb]̂c_̀fb_e]̂Xab_ene_pzXâgX}��X_Z[X_ei[X̀[ufè[gXr]̀X
b]iqd[_e]̂X]rX[abZXq]̀_e]̂X]rX_Z[X�]̀�lXYZ[XcbZ[gfd[XcZaddXq̀]neg[Xr]̀X_Z[X]̀g[̀dpXq̀]|̀[cce]̂X]rX_Z[X�]̀�X_]X
b]iqd[_e]̂XâgXcZaddX̂]_X[yb[[gX_ei[Xdeie_cXbf̀̀[̂_Xf̂g[̀X_Z[X\]̂_̀ab_Xk]bfi[̂_clXYZ[XcbZ[gfd[XcZaddXo[X̀[nec[gXa_X
aqq̀]q̀ea_[Xê_[̀nadcXacX̀[ufè[gXopX_Z[Xb]̂ge_e]̂cX]rX_Z[X�]̀�XâgX�̀]v[b_l

IJKLW�LwXYZ[X\]̂_̀ab_]̀tXq̀]iq_dpXar_[̀Xo[ê|Xajàg[gX_Z[X\]̂_̀ab_XâgX_Z[̀[ar_[̀XacX̂[b[ccàpX_]Xiaê_aêXaXbf̀̀[̂_X
cfoie__adXcbZ[gfd[tXcZaddXcfoie_XaXcfoie__adXcbZ[gfd[Xr]̀X_Z[X�̀bZe_[b_{cXaqq̀]nadlXYZ[X�̀bZe_[b_{cXaqq̀]nadXcZaddX̂]_X
o[Xf̂ [̀ac]̂aodpXg[dap[gX]̀Xje_ZZ[dglXYZ[Xcfoie__adXcbZ[gfd[XcZaddX}~�Xo[Xb]]̀gêa_[gXje_ZX_Z[X\]̂_̀ab_]̀{cX
b]̂c_̀fb_e]̂XcbZ[gfd[tXâgX}��Xadd]jX_Z[X�̀bZe_[b_X̀[ac]̂aod[X_ei[X_]X̀[ne[jXcfoie__adclXmrX_Z[X\]̂_̀ab_]̀XraedcX_]X
cfoie_XaXcfoie__adXcbZ[gfd[tX]̀XraedcX_]Xq̀]neg[Xcfoie__adcXêXabb]̀gâb[Xje_ZX_Z[Xaqq̀]n[gXcfoie__adXcbZ[gfd[tX_Z[X
\]̂_̀ab_]̀XcZaddX̂]_Xo[X[̂_e_d[gX_]XâpXêb̀[ac[XêX\]̂_̀ab_XhfiX]̀X[y_[̂ce]̂X]rX\]̂_̀ab_XYei[Xoac[gX]̂X_Z[X_ei[X
[̀ufè[gXr]̀X̀[ne[jX]rXcfoie__adcl

IJKLW�LKXYZ[X\]̂_̀ab_]̀XcZaddXq[̀r]̀iX_Z[X�]̀�XêX|[̂[̀adXabb]̀gâb[Xje_ZX_Z[Xi]c_X̀[b[̂_XcbZ[gfd[cXcfoie__[gX_]X_Z[X
sĵ [̀XâgX�̀bZe_[b_l

IJKLWWJ�PT��US�VJRS�J�R��OUVJR�J��UJ���U
YZ[X\]̂_̀ab_]̀XcZaddXia�[Xanaedaod[tXa_X_Z[X�̀]v[b_Xce_[tX_Z[X\]̂_̀ab_Xk]bfi[̂_ctXêbdfgê|X\Zâ|[Xs̀g[̀ctX
\]̂c_̀fb_e]̂X\Zâ|[Xkè[b_en[ctXâgX]_Z[̀X�]gereba_e]̂ctXêX|]]gX]̀g[̀XâgXià�[gXbf̀̀[̂_dpX_]Xêgeba_[Xre[dgX
bZâ|[cXâgXc[d[b_e]̂cXiag[Xgf̀ê|Xb]̂c_̀fb_e]̂tXâgX_Z[Xaqq̀]n[gXhZ]qXk̀ajê|ctX�̀]gfb_Xka_atXhaiqd[ctXâgX
ceiedàX̀[ufè[gXcfoie__adclXYZ[c[XcZaddXo[XêX[d[b_̀]̂ebXr]̀iX]̀Xqaq[̀Xb]qptXanaedaod[X_]X_Z[X�̀bZe_[b_XâgXsĵ [̀tXâgX
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IJKLMJNJIOPQOPRJOSNTRLPJTPOUQNOVWXYLPPZKOPQOPRJO[\]JNOŴQ]OTQŶ KJPLQ]OQUOPRJO_QǸOZVOZONJTQNIOQUOPRJO_QǸOZVO
TQ]VPNWTPJIa

bcdefgchijkclmnopqrstcumjvwxyclnyncnqvchnzk{|s
bcdefgefO}RQ̂O~NZ\L]�VOZNJOINZ\L]�V�OILZ�NZYV�OVTRJIWKJV�OZ]IOQPRJNOIZPZOV̂JTLZKK�ÔNĴZNJIOUQNOPRJO_QǸOX�OPRJO
�Q]PNZTPQNOQNOZO}WXTQ]PNZTPQN�O}WX�VWXTQ]PNZTPQN�OYZ]WUZTPWNJN�OVŴ K̂LJN�OQNOILVPNLXWPQNOPQOLKKWVPNZPJOVQYJÔQNPLQ]OQUO
PRJO_QǸa

bcdefgegO�NQIWTPO~ZPZOZNJOLKKWVPNZPLQ]V�OVPZ]IZNIOVTRJIWKJV�ÔJNUQNYZ]TJOTRZNPV�OL]VPNWTPLQ]V�OXNQTRWNJV�OILZ�NZYV�OZ]IO
QPRJNOL]UQNYZPLQ]OUWN]LVRJIOX�OPRJO�Q]PNZTPQNOPQOLKKWVPNZPJOYZPJNLZKVOQNOJ�WL̂YJ]POUQNOVQYJÔQNPLQ]OQUOPRJO_QǸa

bcdefgedO}ZŶ KJVOZNJÔR�VLTZKOJ�ZŶ KJVOPRZPOLKKWVPNZPJOYZPJNLZKV�OJ�WL̂YJ]P�OQNO\QǸYZ]VRL̂�OZ]IOJVPZXKLVROVPZ]IZNIVO
X�O\RLTROPRJO_QǸO\LKKOXJO�WI�JIa

bcdefge�O}RQ̂O~NZ\L]�V�O�NQIWTPO~ZPZ�O}ZŶ KJV�OZ]IOVLYLKZNOVWXYLPPZKVOZNJO]QPO�Q]PNZTPO~QTWYJ]PVaO�RJLNÔWN̂QVJOLVO
PQOIJYQ]VPNZPJORQ\OPRJO�Q]PNZTPQNÔNQ̂QVJVOPQOTQ]UQNYOPQOPRJOL]UQNYZPLQ]O�LMJ]OZ]IOPRJOIJVL�]OTQ]TĴPOJ�̂NJVVJIOL]O
PRJO�Q]PNZTPO~QTWYJ]PVOUQNOPRQVJÔQNPLQ]VOQUOPRJO_QǸOUQNO\RLTROPRJO�Q]PNZTPO~QTWYJ]PVONJ�WLNJOVWXYLPPZKVaO�JMLJ\O
X�OPRJOSNTRLPJTPOLVOVWX�JTPOPQOPRJOKLYLPZPLQ]VOQUO}JTPLQ]O�a�a�aO�]UQNYZPLQ]ZKOVWXYLPPZKVOŴQ]O\RLTROPRJOSNTRLPJTPOLVO]QPO
J�̂JTPJIOPQOPZ̀JONJV̂Q]VLMJOZTPLQ]OYZ�OXJOVQOLIJ]PLULJIOL]OPRJO�Q]PNZTPO~QTWYJ]PVaO}WXYLPPZKVOPRZPOZNJO]QPONJ�WLNJIOX�O
PRJO�Q]PNZTPO~QTWYJ]PVOYZ�OXJONJPWN]JIOX�OPRJOSNTRLPJTPO\LPRQWPOZTPLQ]a

bcdefge�O�RJO�Q]PNZTPQNOVRZKKONJMLJ\OUQNOTQŶ KLZ]TJO\LPROPRJO�Q]PNZTPO~QTWYJ]PV�OẐ N̂QMJ�OZ]IOVWXYLPOPQOPRJO
SNTRLPJTP�O}RQ̂O~NZ\L]�V�O�NQIWTPO~ZPZ�O}ZŶ KJV�OZ]IOVLYLKZNOVWXYLPPZKVONJ�WLNJIOX�OPRJO�Q]PNZTPO~QTWYJ]PV�OL]O
ZTTQNIZ]TJO\LPROPRJOVWXYLPPZKOVTRJIWKJOẐ N̂QMJIOX�OPRJOSNTRLPJTPOQN�OL]OPRJOZXVJ]TJOQUOZ]OẐ N̂QMJIOVWXYLPPZKO
VTRJIWKJ�O\LPRONJZVQ]ZXKJÔNQŶ P]JVVOZ]IOL]OVWTROVJ�WJ]TJOZVOPQOTZWVJO]QOIJKZ�OL]OPRJO_QǸOQNOL]OPRJOZTPLMLPLJVOQUOPRJO
[\]JNOQNOQUO}ĴZNZPJO�Q]PNZTPQNVa

bcdefge�O��OVWXYLPPL]�O}RQ̂O~NZ\L]�V�O�NQIWTPO~ZPZ�O}ZŶ KJV�OZ]IOVLYLKZNOVWXYLPPZKV�OPRJO�Q]PNZTPQNONĴNJVJ]PVOPQO
PRJO[\]JNOZ]IOSNTRLPJTPOPRZPOPRJO�Q]PNZTPQNORZVO���ONJMLJ\JIOZ]IOẐ N̂QMJIOPRJY�O���OIJPJNYL]JIOZ]IOMJNLULJIO
YZPJNLZKV�OULJKIOYJZVWNJYJ]PVOZ]IOULJKIOTQ]VPNWTPLQ]OTNLPJNLZONJKZPJIOPRJNJPQ�OQNO\LKKOIQOVQ�OZ]IO���OTRJT̀JIOZ]IO
TQQNIL]ZPJIOPRJOL]UQNYZPLQ]OTQ]PZL]JIO\LPRL]OVWTROVWXYLPPZKVO\LPROPRJONJ�WLNJYJ]PVOQUOPRJO_QǸOZ]IOQUOPRJO�Q]PNZTPO
~QTWYJ]PVa

bcdefge�O�RJO�Q]PNZTPQNOVRZKKÔJNUQNYO]QÔQNPLQ]OQUOPRJO_QǸOUQNO\RLTROPRJO�Q]PNZTPO~QTWYJ]PVONJ�WLNJOVWXYLPPZKOZ]IO
NJMLJ\OQUO}RQ̂O~NZ\L]�V�O�NQIWTPO~ZPZ�O}ZŶ KJV�OQNOVLYLKZNOVWXYLPPZKV�OW]PLKOPRJONJV̂JTPLMJOVWXYLPPZKORZVOXJJ]O
Ẑ N̂QMJIOX�OPRJOSNTRLPJTPa

bcdefge�O�RJO_QǸOVRZKKOXJOL]OZTTQNIZ]TJO\LPROẐ N̂QMJIOVWXYLPPZKVOJ�TĴPOPRZPOPRJO�Q]PNZTPQNOVRZKKO]QPOXJONJKLJMJIOQUO
NJV̂Q]VLXLKLP�OUQNOIJMLZPLQ]VOUNQYOPRJONJ�WLNJYJ]PVOQUOPRJO�Q]PNZTPO~QTWYJ]PVOX�OPRJOSNTRLPJTP�VOẐ N̂QMZKOQUO}RQ̂O
~NZ\L]�V�O�NQIWTPO~ZPZ�O}ZŶ KJV�OQNOVLYLKZNOVWXYLPPZKV�OW]KJVVOPRJO�Q]PNZTPQNORZVOV̂JTLULTZKK�O]QPLULJIOPRJOSNTRLPJTPO
QUOVWTROIJMLZPLQ]OZPOPRJOPLYJOQUOVWXYLPPZKOZ]IO���OPRJOSNTRLPJTPORZVO�LMJ]O\NLPPJ]OẐ N̂QMZKOPQOPRJOV̂JTLULTOIJMLZPLQ]OZVOZO
YL]QNOTRZ]�JOL]OPRJO_QǸ�OQNO���OZO�RZ]�JO[NIJNOQNO�Q]VPNWTPLQ]O�RZ]�JO~LNJTPLMJORZVOXJJ]OLVVWJIOZWPRQNL�L]�OPRJO
IJMLZPLQ]aO�RJO�Q]PNZTPQNOVRZKKO]QPOXJONJKLJMJIOQUONJV̂Q]VLXLKLP�OUQNOJNNQNVOQNOQYLVVLQ]VOL]O}RQ̂O~NZ\L]�V�O�NQIWTPO
~ZPZ�O}ZŶ KJV�OQNOVLYLKZNOVWXYLPPZKV�OX�OPRJOSNTRLPJTP�VOẐ N̂QMZKOPRJNJQUa

bcdefge�O�RJO�Q]PNZTPQNOVRZKKOILNJTPOV̂JTLULTOZPPJ]PLQ]�OL]O\NLPL]�OQNOQ]ONJVWXYLPPJIO}RQ̂O~NZ\L]�V�O�NQIWTPO~ZPZ�O
}ZŶ KJV�OQNOVLYLKZNOVWXYLPPZKV�OPQONJMLVLQ]VOQPRJNOPRZ]OPRQVJONJ�WJVPJIOX�OPRJOSNTRLPJTPOQ]ÔNJMLQWVOVWXYLPPZKVaO�]OPRJO
ZXVJ]TJOQUOVWTRO]QPLTJ�OPRJOSNTRLPJTP�VOẐ N̂QMZKOQUOZONJVWXYLVVLQ]OVRZKKO]QPOẐ K̂�OPQOVWTRONJMLVLQ]Va

bcdefgef�O�RJO�Q]PNZTPQNOVRZKKO]QPOXJONJ�WLNJIOPQÔNQMLIJÔNQUJVVLQ]ZKOVJNMLTJVOPRZPOTQ]VPLPWPJOPRJÔNZTPLTJOQUO
ZNTRLPJTPWNJOQNOJ]�L]JJNL]�OW]KJVVOVWTROVJNMLTJVOZNJOV̂JTLULTZKK�ONJ�WLNJIOX�OPRJO�Q]PNZTPO~QTWYJ]PVOUQNOZÔQNPLQ]OQUO
PRJO_QǸOQNOW]KJVVOPRJO�Q]PNZTPQNO]JJIVOPQÔNQMLIJOVWTROVJNMLTJVOL]OQNIJNOPQOTZNN�OQWPOPRJO�Q]PNZTPQN�VONJV̂Q]VLXLKLPLJVO
UQNOTQ]VPNWTPLQ]OYJZ]V�OYJPRQIV�OPJTR]L�WJV�OVJ�WJ]TJV�OZ]IÔNQTJIWNJVaO�RJO�Q]PNZTPQNOVRZKKO]QPOXJONJ�WLNJIOPQO
N̂QMLIJÔNQUJVVLQ]ZKOVJNMLTJVOL]OMLQKZPLQ]OQUOẐ K̂LTZXKJOKZ\a

bcdefgef�efO�UÔNQUJVVLQ]ZKOIJVL�]OVJNMLTJVOQNOTJNPLULTZPLQ]VOX�OZOIJVL�]ÔNQUJVVLQ]ZKONJKZPJIOPQOV�VPJYV�OYZPJNLZKV�OQNO
J�WL̂YJ]POZNJOV̂JTLULTZKK�ONJ�WLNJIOQUOPRJO�Q]PNZTPQNOX�OPRJO�Q]PNZTPO~QTWYJ]PV�OPRJO[\]JNOZ]IOPRJOSNTRLPJTPO\LKKO
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IJKLMNOPQRRPJKSNTSUQVLKPQVWPWKIMXVPLSMYKSMQPYZQYPI[LZPIKS\MLKIPU[IYPIQYMINO]P̂ZKP_TVYSQLYTSPIZQRRP̀KPKVYMYRKWPYTPSKROP[JTVP
YZKPQWKa[QLOPQVWPQLL[SQLOPTNPYZKPJKSNTSUQVLKPQVWPWKIMXVPLSMYKSMQPJST\MWKWPMVPYZKP_TVYSQLYPbTL[UKVYI]P̂ZKP
_TVYSQLYTSPIZQRRPLQ[IKPI[LZPIKS\MLKIPTSPLKSYMNMLQYMTVIPYTP̀KPJST\MWKWP̀OPQVPQJJSTJSMQYKROPRMLKVIKWPWKIMXVPJSTNKIIMTVQRcP
dZTIKPIMXVQY[SKPQVWPIKQRPIZQRRPQJJKQSPTVPQRRPWSQdMVXIcPLQRL[RQYMTVIcPIJKLMNMLQYMTVIcPLKSYMNMLQYMTVIcPeZTJPbSQdMVXIcPQVWP
TYZKSPI[̀UMYYQRIPJSKJQSKWP̀OPI[LZPJSTNKIIMTVQR]PeZTJPbSQdMVXIcPQVWPTYZKSPI[̀UMYYQRIPSKRQYKWPYTPYZKPfTSgcPWKIMXVKWPTSP
LKSYMNMKWP̀OPI[LZPJSTNKIIMTVQRcPMNPJSKJQSKWP̀OPTYZKSIcPIZQRRP̀KQSPI[LZPJSTNKIIMTVQRhIPdSMYYKVPQJJST\QRPdZKVPI[̀UMYYKWPYTP
YZKPiSLZMYKLY]P̂ZKPjdVKSPQVWPYZKPiSLZMYKLYPIZQRRP̀KPKVYMYRKWPYTPSKROP[JTVPYZKPQWKa[QLOPQVWPQLL[SQLOPTNPYZKPIKS\MLKIcP
LKSYMNMLQYMTVIcPQVWPQJJST\QRIPJKSNTSUKWPTSPJST\MWKWP̀OPI[LZPWKIMXVPJSTNKIIMTVQRIcPJST\MWKWPYZKPjdVKSPQVWPiSLZMYKLYP
ZQ\KPIJKLMNMKWPYTPYZKP_TVYSQLYTSPYZKPJKSNTSUQVLKPQVWPWKIMXVPLSMYKSMQPYZQYPI[LZPIKS\MLKIPU[IYPIQYMINO]Pk[SI[QVYPYTPYZMIP
eKLYMTVPl]mn]mocPYZKPiSLZMYKLYPdMRRPSK\MKdPQVWPQJJST\KPTSPYQgKPTYZKSPQJJSTJSMQYKPQLYMTVPTVPI[̀UMYYQRIPTVROPNTSPYZKP
RMUMYKWPJ[SJTIKPTNPLZKLgMVXPNTSPLTVNTSUQVLKPdMYZPMVNTSUQYMTVPXM\KVPQVWPYZKPWKIMXVPLTVLKJYPKpJSKIIKWPMVPYZKP_TVYSQLYP
bTL[UKVYI]

qrstuvtuwtvPxNPYZKP_TVYSQLYPbTL[UKVYIPSKa[MSKPYZKP_TVYSQLYTShIPWKIMXVPJSTNKIIMTVQRPYTPLKSYMNOPYZQYPYZKPfTSgPZQIP̀KKVP
JKSNTSUKWPMVPQLLTSWQVLKPdMYZPYZKPWKIMXVPLSMYKSMQcPYZKP_TVYSQLYTSPIZQRRPN[SVMIZPI[LZPLKSYMNMLQYMTVIPYTPYZKPiSLZMYKLYPQYPYZKP
YMUKPQVWPMVPYZKPNTSUPIJKLMNMKWP̀OPYZKPiSLZMYKLY]

qrstusryz{r|}r~��{
ẐKP_TVYSQLYTSPIZQRRPLTVNMVKPTJKSQYMTVIPQYPYZKPIMYKPYTPQSKQIPJKSUMYYKWP̀OPQJJRMLQ̀RKPRQdIcPIYQY[YKIcPTSWMVQVLKIcPLTWKIcP
S[RKIPQVWPSKX[RQYMTVIcPRQdN[RPTSWKSIPTNPJ[̀RMLPQ[YZTSMYMKIcPQVWPYZKP_TVYSQLYPbTL[UKVYIPQVWPIZQRRPVTYP[VSKQITVQ̀ROP
KVL[Ù KSPYZKPIMYKPdMYZPUQYKSMQRIPTSPKa[MJUKVY]

qrstu�r�������r���r��������
qrstu�tuP̂ZKP_TVYSQLYTSPIZQRRP̀KPSKIJTVIM̀RKPNTSPL[YYMVXcPNMYYMVXcPTSPJQYLZMVXPSKa[MSKWPYTPLTUJRKYKPYZKPfTSgPTSPYTPUQgKP
MYIPJQSYIPNMYPYTXKYZKSPJSTJKSRO]PiRRPQSKQIPSKa[MSMVXPL[YYMVXcPNMYYMVXcPTSPJQYLZMVXPIZQRRP̀KPSKIYTSKWPYTPYZKPLTVWMYMTVPKpMIYMVXP
JSMTSPYTPYZKPL[YYMVXcPNMYYMVXcPTSPJQYLZMVXcP[VRKIIPTYZKSdMIKPSKa[MSKWP̀OPYZKP_TVYSQLYPbTL[UKVYI]

qrstu�tvP̂ZKP_TVYSQLYTSPIZQRRPVTYPWQUQXKPTSPKVWQVXKSPQPJTSYMTVPTNPYZKPfTSgPTSPN[RROPTSPJQSYMQRROPLTUJRKYKWP
LTVIYS[LYMTVPTNPYZKPjdVKSPTSPeKJQSQYKP_TVYSQLYTSIP̀OPL[YYMVXcPJQYLZMVXcPTSPTYZKSdMIKPQRYKSMVXPI[LZPLTVIYS[LYMTVcPTSP̀OP
KpLQ\QYMTV]P̂ZKP_TVYSQLYTSPIZQRRPVTYPL[YPTSPTYZKSdMIKPQRYKSPLTVIYS[LYMTVP̀OPYZKPjdVKSPTSPQPeKJQSQYKP_TVYSQLYTSPKpLKJYP
dMYZPdSMYYKVPLTVIKVYPTNPYZKPjdVKSPQVWPTNPYZKPeKJQSQYKP_TVYSQLYTS]P_TVIKVYPIZQRRPVTYP̀KP[VSKQITVQ̀ROPdMYZZKRW]P̂ZKP
_TVYSQLYTSPIZQRRPVTYP[VSKQITVQ̀ROPdMYZZTRWcPNSTUPYZKPjdVKSPTSPQPeKJQSQYKP_TVYSQLYTScPMYIPLTVIKVYPYTPL[YYMVXPTSP
TYZKSdMIKPQRYKSMVXPYZKPfTSg]

qrstu�r��{�����ry�
qrstu�tuP̂ZKP_TVYSQLYTSPIZQRRPgKKJPYZKPJSKUMIKIPQVWPI[SST[VWMVXPQSKQPNSKKPNSTUPQLL[U[RQYMTVPTNPdQIYKPUQYKSMQRIPQVWP
S[̀ M̀IZPLQ[IKWP̀OPTJKSQYMTVIP[VWKSPYZKP_TVYSQLY]PiYPLTUJRKYMTVPTNPYZKPfTSgcPYZKP_TVYSQLYTSPIZQRRPSKUT\KPdQIYKP
UQYKSMQRIcPS[̀ M̀IZcPYZKP_TVYSQLYTShIPYTTRIcPLTVIYS[LYMTVPKa[MJUKVYcPUQLZMVKSOcPQVWPI[SJR[IPUQYKSMQRIPNSTUPQVWPQ̀T[YP
YZKPkST�KLY]

qrstu�tvPxNPYZKP_TVYSQLYTSPNQMRIPYTPLRKQVP[JPQIPJST\MWKWPMVPYZKP_TVYSQLYPbTL[UKVYIcPYZKPjdVKSPUQOPWTPITPQVWPYZKPjdVKSP
IZQRRP̀KPKVYMYRKWPYTPSKMÙ [SIKUKVYPNSTUPYZKP_TVYSQLYTS]

qrstu�r���{zzr�|r�|��
ẐKP_TVYSQLYTSPIZQRRPJST\MWKPYZKPjdVKSPQVWPiSLZMYKLYPdMYZPQLLKIIPYTPYZKPfTSgPMVPJSKJQSQYMTVPQVWPJSTXSKIIPdZKSK\KSP
RTLQYKW]

qrstu�r�|�����{z�r���{��zr���r�|�������z
ẐKP_TVYSQLYTSPIZQRRPJQOPQRRPSTOQRYMKIPQVWPRMLKVIKPNKKI]P̂ZKP_TVYSQLYTSPIZQRRPWKNKVWPI[MYIPTSPLRQMUIPNTSPMVNSMVXKUKVYPTNP
LTJOSMXZYIPQVWPJQYKVYPSMXZYIPQVWPIZQRRPZTRWPYZKPjdVKSPQVWPiSLZMYKLYPZQSURKIIPNSTUPRTIIPTVPQLLT[VYPYZKSKTNcP̀[YPIZQRRP
VTYP̀KPSKIJTVIM̀RKPNTSPWKNKVIKPTSPRTIIPdZKVPQPJQSYML[RQSPWKIMXVcPJSTLKIIcPTSPJSTW[LYPTNPQPJQSYML[RQSPUQV[NQLY[SKSPTSP
UQV[NQLY[SKSIPMIPSKa[MSKWP̀OPYZKP_TVYSQLYPbTL[UKVYIcPTSPdZKSKPYZKPLTJOSMXZYP\MTRQYMTVIPQSKPLTVYQMVKWPMVPbSQdMVXIcP
eJKLMNMLQYMTVIcPTSPTYZKSPWTL[UKVYIPJSKJQSKWP̀OPYZKPjdVKSPTSPiSLZMYKLY]P�TdK\KScPMNPQVPMVNSMVXKUKVYPTNPQPLTJOSMXZYPTSP
JQYKVYPMIPWMILT\KSKWP̀OcPTSPUQWKPgVTdVPYTcPYZKP_TVYSQLYTScPYZKP_TVYSQLYTSPIZQRRP̀KPSKIJTVIM̀RKPNTSPYZKPRTIIP[VRKIIPYZKP
MVNTSUQYMTVPMIPJSTUJYROPN[SVMIZKWPYTPYZKPiSLZMYKLY]
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IJKLMNJOPQRSPTUTVWXTYP
IJKLMNLMZ[\Z]̂_Z̀abb_c]Z_d]_e]Zf_ghi]]_jZklZbmnoZ]̂_Zp\e]gmq]\gZĉmbbZiej_heìlZmejẐ\bjẐmghb_ccZ]̂_Zrne_goZ
sgq̂i]_q]oZsgq̂i]_q]tcZq\ecab]me]coZmejZmu_e]cZmejZ_hfb\l__cZ\̀ZmelZ\̀Z]̂_hZ̀g\hZmejZmumiec]ZqbmihcoZjmhmu_coZb\cc_coZ
mejZ_df_ec_coZieqbajieuZka]Ze\]Zbihi]_jZ]\Zm]]\ge_lctZ̀__coZmgicieuZ\a]Z\̀Z\gZg_cab]ieuZ̀g\hZf_g̀\ghmeq_Z\̀Z]̂_Zv\gwoZ
fg\xij_jZ]̂m]Zcaq̂ZqbmihoZjmhmu_oZb\ccoZ\gZ_df_ec_ZicZm]]gika]mkb_Z]\Zk\jiblZieyagloZciqwe_ccoZjic_mc_Z\gZj_m]̂oZ\gZ]\Z
ieyaglZ]\Z\gZj_c]gaq]i\eZ\̀Z]meuikb_Zfg\f_g]lZz\]̂_gZ]̂meZ]̂_Zv\gwZi]c_b̀{oZka]Z\eblZ]\Z]̂_Z_d]_e]Zqmac_jZklZ]̂_Ze_ubiu_e]Z
mq]cZ\gZ\hicci\ecZ\̀Z]̂_Zp\e]gmq]\goZmZ|akq\e]gmq]\goZmel\e_Zjig_q]blZ\gZiejig_q]blZ_hfb\l_jZklZ]̂_hoZ\gZmel\e_Z̀\gZ
n̂\c_Zmq]cZ]̂_lZhmlZk_Zbimkb_oZg_umgjb_ccZ\̀Zn̂_]̂_gZ\gZe\]Zcaq̂ZqbmihoZjmhmu_oZb\ccoZ\gZ_df_ec_ZicZqmac_jZieZfmg]ZklZmZ
fmg]lZiej_heìi_jẐ_g_aej_g}Z|aq̂Z\kbium]i\eZĉmbbZe\]Zk_Zq\ec]ga_jZ]\Ze_um]_oZmkgiju_oZ\gZg_jaq_Z\]̂_gZgiû]cZ\gZ
\kbium]i\ecZ\̀Ziej_hei]lZ]̂m]Zn\abjZ\]̂_gnic_Z_dic]ZmcZ]\ZmZfmg]lZ\gZf_gc\eZj_cqgik_jZieZ]̂icZ|_q]i\eZ~}��}

IJKLMNL�Z�eZqbmihcZmumiec]ZmelZf_gc\eZ\gZ_e]i]lZiej_heìi_jZaej_gZ]̂icZ|_q]i\eZ~}��ZklZmeZ_hfb\l__Z\̀Z]̂_Zp\e]gmq]\goZ
mZ|akq\e]gmq]\goZmel\e_Zjig_q]blZ\gZiejig_q]blZ_hfb\l_jZklZ]̂_hoZ\gZmel\e_Z̀\gZn̂\c_Zmq]cZ]̂_lZhmlZk_Zbimkb_oZ]̂_Z
iej_heìiqm]i\eZ\kbium]i\eZaej_gZ|_q]i\eZ~}��}�ZĉmbbZe\]Zk_Zbihi]_jZklZmZbihi]m]i\eZ\eZmh\ae]Z\gZ]lf_Z\̀Zjmhmu_coZ
q\hf_ecm]i\eoZ\gZk_e_̀i]cZfmlmkb_ZklZ\gZ̀\gZ]̂_Zp\e]gmq]\gZ\gZmZ|akq\e]gmq]\gZaej_gZn\gw_gctZq\hf_ecm]i\eZmq]coZ
jicmkibi]lZk_e_̀i]Zmq]coZ\gZ\]̂_gZ_hfb\l__Zk_e_̀i]Zmq]c}

���O���J�JJJ����O����
IJ�LMJ�RPR�W�
IJ�LMLMZ[̂_Zsgq̂i]_q]ZicZ]̂_Zf_gc\eZ\gZ_e]i]lZg_]mie_jZklZ]̂_Zrne_gZfagcame]Z]\Z|_q]i\eZ�}~}�ZmejZij_e]ìi_jZmcZcaq̂ZieZ
]̂_Zsug__h_e]}

IJ�LML�Z�a]i_coZg_cf\ecikibi]i_coZmejZbihi]m]i\ecZ\̀Zma]̂\gi]lZ\̀Z]̂_Zsgq̂i]_q]ZmcZc_]Z̀\g]̂ZieZ]̂_Zp\e]gmq]Z�\qah_e]cZ
ĉmbbZe\]Zk_Zg_c]giq]_joZh\jìi_joZ\gZ_d]_ej_jZni]̂\a]Zngi]]_eZq\ec_e]Z\̀Z]̂_Zrne_goZp\e]gmq]\goZmejZsgq̂i]_q]}Zp\ec_e]Z
ĉmbbZe\]Zk_Zaeg_mc\emkblZni]̂̂ _bj}

IJ�L�J�QSTPT�X�WXTYPJYUJX�RJ�YPX�WVX
IJ�L�LMZ[̂_Zsgq̂i]_q]ZnibbZfg\xij_Zmjhieic]gm]i\eZ\̀Z]̂_Zp\e]gmq]ZmcZj_cqgik_jZieZ]̂_Zp\e]gmq]Z�\qah_e]cZmejZnibbZk_Z
meZrne_gtcZg_fg_c_e]m]ix_ZjagieuZq\ec]gaq]i\eZae]ibZ]̂_Zjm]_Z]̂_Zsgq̂i]_q]Zicca_cZ]̂_Z̀iembZp_g]ìiqm]_Z̀\gZ�mlh_e]}Z[̂_Z
sgq̂i]_q]ZnibbẐmx_Zma]̂\gi]lZ]\Zmq]Z\eZk_̂mb̀Z\̀Z]̂_Zrne_gZ\eblZ]\Z]̂_Z_d]_e]Zfg\xij_jZieZ]̂_Zp\e]gmq]Z�\qah_e]c}

IJ�L�L�Z[̂_Zsgq̂i]_q]ZnibbZxici]Z]̂_Zci]_Zm]Zie]_gxmbcZmffg\fgim]_Z]\Z]̂_Zc]mu_Z\̀Zq\ec]gaq]i\eoZ\gZmcZ\]̂_gnic_Zmug__jZni]̂Z
]̂_Zrne_goZ]\Zk_q\h_Zu_e_gmbblZ̀mhibimgZni]̂Z]̂_Zfg\ug_ccZmejZ�ambi]lZ\̀Z]̂_Zf\g]i\eZ\̀Z]̂_Zv\gwZq\hfb_]_joZmejZ]\Z
j_]_ghie_ZieZu_e_gmbZìZ]̂_Zv\gwZ\kc_gx_jZicZk_ieuZf_g̀\gh_jZieZmZhmee_gZiejiqm]ieuZ]̂m]Z]̂_Zv\gwoZn̂_eZ̀abblZ
q\hfb_]_joZnibbZk_ZieZmqq\gjmeq_Zni]̂Z]̂_Zp\e]gmq]Z�\qah_e]c}Z�\n_x_goZ]̂_Zsgq̂i]_q]ZnibbZe\]Zk_Zg_�aig_jZ]\Zhmw_Z
_d̂mac]ix_Z\gZq\e]iea\acZ\e�ci]_Ziecf_q]i\ecZ]\Zq̂_qwZ]̂_Z�ambi]lZ\gZ�ame]i]lZ\̀Z]̂_Zv\gw}Z[̂_Zsgq̂i]_q]ZnibbZe\]Ẑmx_Z
q\e]g\bZ\x_goZq̂mgu_Z\̀oZ\gZg_cf\ecikibi]lZ̀\gZ]̂_Zq\ec]gaq]i\eZh_mecoZh_]̂\jcoZ]_q̂ei�a_coZc_�a_eq_cZ\gZfg\q_jag_coZ\gZ
\̀gZ]̂_Zcm̀_]lZfg_qma]i\ecZmejZfg\ugmhcZieZq\ee_q]i\eZni]̂Z]̂_Zv\gwoZcieq_Z]̂_c_Zmg_Zc\b_blZ]̂_Zp\e]gmq]\gtcZgiû]cZmejZ
g_cf\ecikibi]i_cZaej_gZ]̂_Zp\e]gmq]Z�\qah_e]c}

IJ�L�LKZreZ]̂_ZkmcicZ\̀Z]̂_Zci]_Zxici]coZ]̂_Zsgq̂i]_q]ZnibbZw__fZ]̂_Zrne_gZg_mc\emkblZiè\gh_jZmk\a]Z]̂_Zfg\ug_ccZmejZ
�ambi]lZ\̀Z]̂_Zf\g]i\eZ\̀Z]̂_Zv\gwZq\hfb_]_joZmejZfg\hf]blZg_f\g]Z]\Z]̂_Zrne_gZz�{Zwe\neZj_xim]i\ecZ̀g\hZ]̂_Z
p\e]gmq]Z�\qah_e]coZz�{Zwe\neZj_xim]i\ecZ̀g\hZ]̂_Zh\c]Zg_q_e]Zq\ec]gaq]i\eZcq̂_jab_Zcakhi]]_jZklZ]̂_Zp\e]gmq]\goZ
mejZz~{Zj_̀_q]cZmejZj_̀iqi_eqi_cZ\kc_gx_jZieZ]̂_Zv\gw}Z[̂_Zsgq̂i]_q]ZnibbZe\]Zk_Zg_cf\ecikb_Z̀\gZ]̂_Zp\e]gmq]\gtcZ
m̀ibag_Z]\Zf_g̀\ghZ]̂_Zv\gwZieZmqq\gjmeq_Zni]̂Z]̂_Zg_�aig_h_e]cZ\̀Z]̂_Zp\e]gmq]Z�\qah_e]c}Z[̂_Zsgq̂i]_q]ZnibbZe\]Z
m̂x_Zq\e]g\bZ\x_gZ\gZq̂mgu_Z\̀oZmejZnibbZe\]Zk_Zg_cf\ecikb_Z̀\gZmq]cZ\gZ\hicci\ecZ\̀oZ]̂_Zp\e]gmq]\goZ|akq\e]gmq]\gcoZ\gZ
]̂_igZmu_e]cZ\gZ_hfb\l__coZ\gZmelZ\]̂_gZf_gc\ecZ\gZ_e]i]i_cZf_g̀\ghieuZf\g]i\ecZ\̀Z]̂_Zv\gw}

IJ�L�L�J�YSS�PTVWXTYP�J
[̂_Zrne_gZmejZp\e]gmq]\gZĉmbbZieqbaj_Z]̂_Zsgq̂i]_q]ZieZmbbZq\hhaeiqm]i\ecZ]̂m]Zg_bm]_Z]\Z\gZm̀̀_q]Z]̂_Zsgq̂i]_q]tcZ
c_gxiq_cZ\gZfg\̀_cci\embZg_cf\ecikibi]i_c}Z[̂_Zrne_gZĉmbbZfg\hf]blZe\]ìlZ]̂_Zsgq̂i]_q]Z\̀Z]̂_Zcakc]meq_Z\̀ZmelZjig_q]Z
q\hhaeiqm]i\ecZk_]n__eZ]̂_Zrne_gZmejZ]̂_Zp\e]gmq]\gZ\]̂_gnic_Zg_bm]ieuZ]\Z]̂_Z�g\y_q]}Zp\hhaeiqm]i\ecZklZmejZ
ni]̂Z]̂_Zsgq̂i]_q]tcZq\ecab]me]cZĉmbbZk_Z]̂g\aûZ]̂_Zsgq̂i]_q]}Zp\hhaeiqm]i\ecZklZmejZni]̂Z|akq\e]gmq]\gcZmejZ
caffbi_gcZĉmbbZk_Z]̂g\aûZ]̂_Zp\e]gmq]\g}Zp\hhaeiqm]i\ecZklZmejZni]̂Z|_fmgm]_Zp\e]gmq]\gcZĉmbbZk_Z]̂g\aûZ]̂_Z
rne_g}Z[̂_Zp\e]gmq]Z�\qah_e]cZhmlZcf_qìlZ\]̂_gZq\hhaeiqm]i\eZfg\]\q\bc}
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IJKLMLNOPQRSTOUVOWXSOYZ[X\WS[W]ROŜQ_̀QW\UVROUaOWXSObUVWZQ[WUZ]ROYcc_\[QW\UVROaUZOdQefSVWgOWXSOYZ[X\WS[WOh\__OZŜ\ShO
QVTO[SZW\aeOWXSOQfÙVWROT̀SOWXSObUVWZQ[WUZOQVTOh\__O\RR̀SObSZW\a\[QWSROaUZOdQefSVWO\VOR̀[XOQfÙVWRi

IJKLMLjOkXSOYZ[X\WS[WOXQROQ̀WXUZ\WeOWUOZSlS[WOmUZnOWXQWOTUSROVUWO[UVaUZfOWUOWXSObUVWZQ[WOoU[̀fSVWRiOmXSVŜSZOWXSO
YZ[X\WS[WO[UVR\TSZRO\WOVS[SRRQZeOUZOQT̂\RQp_SgOWXSOYZ[X\WS[WOh\__OXQ̂SOQ̀WXUZ\WeOWUOZSq̀\ZSO\VRcS[W\UVOUZOWSRW\VrOUaOWXSO
mUZnO\VOQ[[UZTQV[SOh\WXOsS[W\UVROtuiviwOQVTOtuiviugOhXSWXSZOUZOVUWOWXSOmUZnO\ROaQpZ\[QWSTgO\VRWQ__STOUZO[Ufc_SWSTiO
xUhŜSZgOVS\WXSZOWX\ROQ̀WXUZ\WeOUaOWXSOYZ[X\WS[WOVUZOQOTS[\R\UVOfQTSO\VOrUUTOaQ\WXOS\WXSZOWUOSySZ[\RSOUZOVUWOWUOSySZ[\RSO
R̀[XOQ̀WXUZ\WeORXQ__Or\̂SOZ\RSOWUOQOT̀WeOUZOZSRcUVR\p\_\WeOUaOWXSOYZ[X\WS[WOWUOWXSObUVWZQ[WUZgOs̀p[UVWZQ[WUZRgOR̀cc_\SZRgO
WXS\ZOQrSVWROUZOSfc_UeSSRgOUZOUWXSZOcSZRUVROUZOSVW\W\SROcSZaUZf\VrOcUZW\UVROUaOWXSOmUZni

IJKLMLzOkXSOYZ[X\WS[WOh\__OZŜ\ShOQVTOQccZÛSgOUZOWQnSOUWXSZOQccZUcZ\QWSOQ[W\UVÒcUVgOWXSObUVWZQ[WUZ]ROR̀pf\WWQ_ROR̀[XO
QROsXUcOoZQh\VrRgOdZUT̀[WOoQWQgOQVTOsQfc_SRgOp̀WOUV_eOaUZOWXSO_\f\WSTOc̀ZcURSOUaO[XS[n\VrOaUZO[UVaUZfQV[SOh\WXO
\VaUZfQW\UVOr\̂SVOQVTOWXSOTSR\rVO[UV[ScWOSycZSRRSTO\VOWXSObUVWZQ[WOoU[̀fSVWRiOkXSOYZ[X\WS[W]ROQ[W\UVOh\__OpSOWQnSVO
\VOQ[[UZTQV[SOh\WXOWXSOR̀pf\WWQ_OR[XST̀_SOQccZÛSTOpeOWXSOYZ[X\WS[WOUZgO\VOWXSOQpRSV[SOUaOQVOQccZÛSTOR̀pf\WWQ_O
R[XST̀_SgOh\WXOZSQRUVQp_SOcZUfcWVSRROhX\_SOQ__Uh\VrOR̀aa\[\SVWOW\fSO\VOWXSOYZ[X\WS[W]ROcZUaSRR\UVQ_Ol̀TrfSVWOWUO
cSZf\WOQTSq̀QWSOZŜ\ShiO{Ŝ\ShOUaOR̀[XOR̀pf\WWQ_RO\ROVUWO[UVT̀[WSTOaUZOWXSOc̀ZcURSOUaOTSWSZf\V\VrOWXSOQ[[̀ZQ[eOQVTO
[Ufc_SWSVSRROUaOUWXSZOTSWQ\_ROR̀[XOQROT\fSVR\UVROQVTOq̀QVW\W\SRgOUZOaUZOR̀pRWQVW\QW\VrO\VRWZ̀[W\UVROaUZO\VRWQ__QW\UVOUZO
cSZaUZfQV[SOUaOSq̀\cfSVWOUZOReRWSfRgOQ__OUaOhX\[XOZSfQ\VOWXSOZSRcUVR\p\_\WeOUaOWXSObUVWZQ[WUZOQROZSq̀\ZSTOpeOWXSO
bUVWZQ[WOoU[̀fSVWRiOkXSOYZ[X\WS[W]ROZŜ\ShOUaOWXSObUVWZQ[WUZ]ROR̀pf\WWQ_RORXQ__OVUWOZS_\ŜSOWXSObUVWZQ[WUZOUaOWXSO
Up_\rQW\UVRÒVTSZOsS[W\UVROuiugOui|gOQVTOuitwiOkXSOYZ[X\WS[W]ROZŜ\ShORXQ__OVUWO[UVRW\ẀWSOQccZÛQ_OUaORQaSWeO
cZS[Q̀W\UVROUZOUaOQVeO[UVRWZ̀[W\UVOfSQVRgOfSWXUTRgOWS[XV\q̀SRgORSq̀SV[SRgOUZOcZU[ST̀ZSRiOkXSOYZ[X\WS[W]ROQccZÛQ_OUaO
QORcS[\a\[O\WSfORXQ__OVUWO\VT\[QWSOQccZÛQ_OUaOQVOQRRSfp_eOUaOhX\[XOWXSO\WSfO\ROQO[UfcUVSVWi

IJKLML}OkXSOYZ[X\WS[WOh\__OcZScQZSObXQVrSO~ZTSZROQVTObUVRWZ̀[W\UVObXQVrSOo\ZS[W\̂SRgOQVTOfQeOUZTSZOf\VUZO[XQVrSRO
\VOWXSOmUZnOQROcZÛ\TSTO\VOsS[W\UVO�iviOkXSOYZ[X\WS[WOh\__O\V̂SRW\rQWSOQVTOfQnSOTSWSZf\VQW\UVROQVTOZS[UffSVTQW\UVRO
ZSrQZT\VrO[UV[SQ_STOQVTÒVnVUhVO[UVT\W\UVROQROcZÛ\TSTO\VOsS[W\UVOui�ivi

IJKLML�OkXSOYZ[X\WS[WOh\__O[UVT̀[WO\VRcS[W\UVROWUOTSWSZf\VSOWXSOTQWSOUZOTQWSROUaOs̀pRWQVW\Q_ObUfc_SW\UVOQVTOWXSOTQWSOUaO
a\VQ_O[Ufc_SW\UV�O\RR̀SObSZW\a\[QWSROUaOs̀pRWQVW\Q_ObUfc_SW\UVOc̀ZR̀QVWOWUOsS[W\UVO�i��OZS[S\̂SOQVTOaUZhQZTOWUOWXSO
~hVSZgOaUZOWXSO~hVSZ]ROZŜ\ShOQVTOZS[UZTRgOhZ\WWSVOhQZZQVW\SROQVTOZS_QWSTOTU[̀fSVWROZSq̀\ZSTOpeOWXSObUVWZQ[WOQVTO
QRRSfp_STOpeOWXSObUVWZQ[WUZOc̀ZR̀QVWOWUOsS[W\UVO�it��OQVTO\RR̀SOQOa\VQ_ObSZW\a\[QWSOaUZOdQefSVWOc̀ZR̀QVWOWUO
sS[W\UVO�it�i

IJKLML��O�aOWXSO~hVSZOQVTOYZ[X\WS[WOQrZSSgOWXSOYZ[X\WS[WOh\__OcZÛ\TSOUVSOUZOfUZSOdZUlS[WOZScZSRSVWQW\̂SROWUOQRR\RWO\VO
[QZZe\VrOÙWOWXSOYZ[X\WS[W]ROZSRcUVR\p\_\W\SROQWOWXSOR\WSiOkXSO~hVSZORXQ__OVUW\aeOWXSObUVWZQ[WUZOUaOQVeO[XQVrSO\VOWXSO
T̀W\SRgOZSRcUVR\p\_\W\SROQVTO_\f\WQW\UVROUaOQ̀WXUZ\WeOUaOWXSOdZUlS[WOZScZSRSVWQW\̂SRi

IJKLML��OkXSOYZ[X\WS[WOh\__O\VWSZcZSWOQVTOTS[\TSOfQWWSZRO[UV[SZV\VrOcSZaUZfQV[SÒVTSZgOQVTOZSq̀\ZSfSVWROUagOWXSO
bUVWZQ[WOoU[̀fSVWROUVOhZ\WWSVOZSq̀SRWOUaOS\WXSZOWXSO~hVSZOUZObUVWZQ[WUZiOkXSOYZ[X\WS[W]ROZSRcUVRSOWUOR̀[XOZSq̀SRWRO
h\__OpSOfQTSO\VOhZ\W\VrOh\WX\VOQVeOW\fSO_\f\WROQrZSSTÒcUVOUZOUWXSZh\RSOh\WXOZSQRUVQp_SOcZUfcWVSRRi

IJKLML�MO�VWSZcZSWQW\UVROQVTOTS[\R\UVROUaOWXSOYZ[X\WS[WOh\__OpSO[UVR\RWSVWOh\WXOWXSO\VWSVWOUagOQVTOZSQRUVQp_eO\VaSZQp_SO
aZUfgOWXSObUVWZQ[WOoU[̀fSVWROQVTOh\__OpSO\VOhZ\W\VrOUZO\VOWXSOaUZfOUaOTZQh\VrRiOmXSVOfQn\VrOR̀[XO\VWSZcZSWQW\UVRO
QVTOTS[\R\UVRgOWXSOYZ[X\WS[WOh\__OSVTSQ̂UZOWUORS[̀ZSOaQ\WXà_OcSZaUZfQV[SOpeOpUWXO~hVSZOQVTObUVWZQ[WUZgOh\__OVUWORXUhO
cQZW\Q_\WeOWUOS\WXSZgOQVTOh\__OVUWOpSO_\Qp_SOaUZOZSR̀_WROUaO\VWSZcZSWQW\UVROUZOTS[\R\UVROZSVTSZSTO\VOrUUTOaQ\WXi

IJKLML��OkXSOYZ[X\WS[W]ROTS[\R\UVROUVOfQWWSZROZS_QW\VrOWUOQSRWXSW\[OSaaS[WOh\__OpSOa\VQ_O\aO[UVR\RWSVWOh\WXOWXSO\VWSVWO
SycZSRRSTO\VOWXSObUVWZQ[WOoU[̀fSVWRi

IJKLML�KOkXSOYZ[X\WS[WOh\__OZŜ\ShOQVTOZSRcUVTOWUOZSq̀SRWROaUZO\VaUZfQW\UVOQpÙWOWXSObUVWZQ[WOoU[̀fSVWRiOkXSO
YZ[X\WS[W]ROZSRcUVRSOWUOR̀[XOZSq̀SRWROh\__OpSOfQTSO\VOhZ\W\VrOh\WX\VOQVeOW\fSO_\f\WROQrZSSTÒcUVOUZOUWXSZh\RSOh\WXO
ZSQRUVQp_SOcZUfcWVSRRiO�aOQccZUcZ\QWSgOWXSOYZ[X\WS[WOh\__OcZScQZSOQVTO\RR̀SOR̀cc_SfSVWQ_OoZQh\VrROQVTOscS[\a\[QW\UVRO
\VOZSRcUVRSOWUOWXSOZSq̀SRWROaUZO\VaUZfQW\UVi
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IJKLMNOPQPPPRSTMUVKJIMKUJR
WPQXYPZ[\]̂]_]̀̂a
WPQXYXYbcbdefghijklgjhkbmnblbopknhibhkbpijmjqbrshbslnblbtmkpgjbghijklgjbrmjsbjspbuhijklgjhkbjhbopkvhkwblbohkjmhibhvbjspb
xhkybljbjspbnmjpzb{spbjpkwb|defghijklgjhk|bmnbkpvpkkptbjhbjskhe}shejbjspbuhijklgjb~hgewpijnblnbmvbnmi}e�lkbmibiewfpkb
litbwplinblbdefghijklgjhkbhkbliblejshkm�ptbkpokpnpijljm�pbhvbjspbdefghijklgjhkzb{spbjpkwb|defghijklgjhk|bthpnbihjb
mig�etpblbdpolkljpbuhijklgjhkbhkbjspbnefghijklgjhknbhvblbdpolkljpbuhijklgjhkz

WPQXYX�bcbdef�nefghijklgjhkbmnblbopknhibhkbpijmjqbrshbslnblbtmkpgjbhkbmitmkpgjbghijklgjbrmjsblbdefghijklgjhkbjhbopkvhkwb
lbohkjmhibhvbjspbxhkybljbjspbnmjpzb{spbjpkwb|def�nefghijklgjhk|bmnbkpvpkkptbjhbjskhe}shejbjspbuhijklgjb~hgewpijnblnbmvb
nmi}e�lkbmibiewfpkblitbwplinblbdef�nefghijklgjhkbhkbliblejshkm�ptbkpokpnpijljm�pbhvbjspbdef�nefghijklgjhkz

WPQX�PI����P̀\PR���̀ _̂���_aP�̂�PU_�[�PM̀ _̂���_aP\̀�P�̀�_]̀̂aP̀\P_�[P�̀ ��
WPQX�XYb�i�pnnbhjspkrmnpbnjljptbmibjspbuhijklgjb~hgewpijn�bjspbuhijklgjhk�blnbnhhiblnboklgjmglf�pblvjpkblrlktbhvbjspb
uhijklgj�bnsl��bihjmvqbjspb�ripkblitbckgsmjpgjbhvbjspbopknhinbhkbpijmjmpnbokhohnptbvhkbplgsbokmigmol�bohkjmhibhvbjspb
xhky�bmig�etmi}bjshnpbrshblkpbjhbvekimnsbwljpkml�nbhkbp�emowpijbvlfkmgljptbjhblbnopgml�btpnm}izbxmjsmib��btlqnbhvb
kpgpmojbhvbjspbmivhkwljmhi�bjspbckgsmjpgjbwlqbihjmvqbjspbuhijklgjhkbrspjspkbjspb�ripkbhkbjspbckgsmjpgjb���bslnb
kplnhilf�pbhf�pgjmhibjhbliqbnegsbokhohnptbopknhibhkbpijmjqbhkb���bkp�emkpnblttmjmhil�bjmwpbvhkbkp�mprzb�lm�ekpbhvbjspb
ckgsmjpgjbjhbokh�mtpbihjmgpbrmjsmibjspb���tlqbopkmhtbnsl��bghinjmjejpbihjmgpbhvbihbkplnhilf�pbhf�pgjmhiz

WPQX�X�b{spbuhijklgjhkbnsl��bihjbghijklgjbrmjsblbokhohnptbopknhibhkbpijmjqbjhbrshwbjspb�ripkbhkbckgsmjpgjbslnbwltpb
kplnhilf�pblitbjmwp�qbhf�pgjmhizb{spbuhijklgjhkbnsl��bihjbfpbkp�emkptbjhbghijklgjbrmjsbliqhipbjhbrshwbjspbuhijklgjhkb
slnbwltpbkplnhilf�pbhf�pgjmhiz

WPQX�X�b�vbjspb�ripkbhkbckgsmjpgjbslnbkplnhilf�pbhf�pgjmhibjhblbopknhibhkbpijmjqbokhohnptbfqbjspbuhijklgjhk�bjspb
uhijklgjhkbnsl��bokhohnpblihjspkbjhbrshwbjspb�ripkbhkbckgsmjpgjbslnbihbkplnhilf�pbhf�pgjmhizb�vbjspbokhohnptbfejb
kp�pgjptbdefghijklgjhkbrlnbkplnhilf�qbglolf�pbhvbopkvhkwmi}bjspbxhky�bjspbuhijklgjbdewblitbuhijklgjb{mwpbnsl��bfpb
migkplnptbhkbtpgkplnptbfqbjspbtmvvpkpigp�bmvbliq�bhgglnmhiptbfqbnegsbgsli}p�blitbliblookhokmljpbusli}pb�ktpkbnsl��bfpb
mnneptbfpvhkpbghwwpigpwpijbhvbjspbnefnjmjejpbdefghijklgjhk�nbxhkyzb�hrp�pk�bihbmigkplnpbmibjspbuhijklgjbdewbhkb
uhijklgjb{mwpbnsl��bfpbl��hrptbvhkbnegsbgsli}pbei�pnnbjspbuhijklgjhkbslnblgjptbokhwoj�qblitbkpnohinm�p�qbmib
nefwmjjmi}bilwpnblnbkp�emkptz

WPQX�X�b{spbuhijklgjhkbnsl��bihjbnefnjmjejpblbdefghijklgjhk�bopknhi�bhkbpijmjqbvhkbhipbokp�mhen�qbnp�pgjptbmvbjspb�ripkb
hkbckgsmjpgjbwlypnbkplnhilf�pbhf�pgjmhibjhbnegsbnefnjmjejmhiz

WPQX�PR���̀ _̂���_���PJ[��_]̀̂a
 qblookhokmljpbrkmjjpibl}kppwpij�bjspbuhijklgjhkbnsl��bkp�emkpbplgsbdefghijklgjhk�bjhbjspbp¡jpijbhvbjspbxhkybjhbfpb
opkvhkwptbfqbjspbdefghijklgjhk�bjhbfpbfheitbjhbjspbuhijklgjhkbfqbjpkwnbhvbjspbuhijklgjb~hgewpijn�blitbjhblnnewpb
jhrlktbjspbuhijklgjhkbl��bjspbhf�m}ljmhinblitbkpnohinmfm�mjmpn�bmig�etmi}bjspbkpnohinmfm�mjqbvhkbnlvpjqbhvbjspb
defghijklgjhk�nbxhkybjsljbjspbuhijklgjhk�bfqbjspnpbuhijklgjb~hgewpijn�blnnewpnbjhrlktbjspb�ripkblitbckgsmjpgjzb
¢lgsbnefghijklgjbl}kppwpijbnsl��bokpnpk�pblitbokhjpgjbjspbkm}sjnbhvbjspb�ripkblitbckgsmjpgjbeitpkbjspbuhijklgjb
~hgewpijnbrmjsbkpnopgjbjhbjspbxhkybjhbfpbopkvhkwptbfqbjspbdefghijklgjhkbnhbjsljbnefghijklgjmi}bjspkphvbrm��bihjb
okp�etmgpbnegsbkm}sjn�blitbnsl��bl��hrbjhbjspbdefghijklgjhk�bei�pnnbnopgmvmgl��qbokh�mtptbhjspkrmnpbmibjspbnefghijklgjb
l}kppwpij�bjspbfpipvmjbhvbl��bkm}sjn�bkpwptmpn�blitbkptkpnnbl}lminjbjspbuhijklgjhkbjsljbjspbuhijklgjhk�bfqbjspbuhijklgjb
~hgewpijn�bslnbl}lminjbjspb�ripkzbxspkpblookhokmljp�bjspbuhijklgjhkbnsl��bkp�emkpbplgsbdefghijklgjhkbjhbpijpkbmijhb
nmwm�lkbl}kppwpijnbrmjsbdef�nefghijklgjhknzb{spbuhijklgjhkbnsl��bwlypbl�lm�lf�pbjhbplgsbokhohnptbdefghijklgjhk�b
okmhkbjhbjspbp¡pgejmhibhvbjspbnefghijklgjbl}kppwpij�bghompnbhvbjspbuhijklgjb~hgewpijnbjhbrsmgsbjspbdefghijklgjhkbrm��b
fpbfheit�blit�beohibrkmjjpibkp�epnjbhvbjspbdefghijklgjhk�bmtpijmvqbjhbjspbdefghijklgjhkbjpkwnblitbghitmjmhinbhvbjspb
okhohnptbnefghijklgjbl}kppwpijbjsljbwlqbfpbljb�lkmligpbrmjsbjspbuhijklgjb~hgewpijnzbdefghijklgjhknbrm��bnmwm�lk�qb
wlypbghompnbhvbloo�mglf�pbohkjmhinbhvbnegsbthgewpijnbl�lm�lf�pbjhbjspmkbkpnopgjm�pbokhohnptbdef�nefghijklgjhknz

WPQX�PM̀ _̂]̂£[̂_PIaa]£̂¤[̂_P̀\PR���̀ _̂���_a
WPQX�XYb¢lgsbnefghijklgjbl}kppwpijbvhkblbohkjmhibhvbjspbxhkybmnblnnm}iptbfqbjspbuhijklgjhkbjhbjspb�ripk�bokh�mtptbjslj

XY lnnm}iwpijbmnbpvvpgjm�pbhi�qblvjpkbjpkwmiljmhibhvbjspbuhijklgjbfqbjspb�ripkbvhkbglenpboeknelijbjhb
dpgjmhib��z�blitbhi�qbvhkbjshnpbnefghijklgjbl}kppwpijnbjsljbjspb�ripkblggpojnbfqbihjmvqmi}bjspb
defghijklgjhkblitbuhijklgjhk¥blit

X� lnnm}iwpijbmnbnef�pgjbjhbjspbokmhkbkm}sjnbhvbjspbnekpjq�bmvbliq�bhf�m}ljptbeitpkbfhitbkp�ljmi}bjhbjspb
uhijklgjz
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HIJKLMIJLNOKJPLQRRJSMTLMIJLQTTUVKWJKMLXYLQLTZ[RXKMPQRMLQVPJJWJKM\LMIJLNOKJPLQTTZWJTLMIJL]XKMPQRMXP̂TLPUVIMTLQK_L
X[̀UVQMUXKTLZK_JPLMIJLTZ[RXKMPQRMa

bcdefegLhSXKLTZRILQTTUVKWJKM\LUYLMIJLHXPiLIQTL[JJKLTZTSJK_J_LYXPLWXPJLMIQKLjkL_QlT\LMIJLmZ[RXKMPQRMXP̂TL
RXWSJKTQMUXKLTIQ̀̀L[JLJnZUMQ[̀lLQ_oZTMJ_LYXPLUKRPJQTJTLUKLRXTMLPJTZ̀MUKVLYPXWLMIJLTZTSJKTUXKa

bcdefepLhSXKLQTTUVKWJKMLMXLMIJLNOKJPLZK_JPLMIUTLmJRMUXKLqar\LMIJLNOKJPLWQlLYZPMIJPLQTTUVKLMIJLTZ[RXKMPQRMLMXLQL
TZRRJTTXPLRXKMPQRMXPLXPLXMIJPLJKMUMlaLsYLMIJLNOKJPLQTTUVKTLMIJLTZ[RXKMPQRMLMXLQLTZRRJTTXPLRXKMPQRMXPLXPLXMIJPLJKMUMl\LMIJL
NOKJPLTIQ̀̀LKJtJPMIJ̀JTTLPJWQUKL̀JVQ̀̀lLPJTSXKTU[̀JLYXPLQ̀̀LXYLMIJLTZRRJTTXPLRXKMPQRMXP̂TLX[̀UVQMUXKTLZK_JPLMIJL
TZ[RXKMPQRMa

uvwxyz{c|cccy}~�wv�ywx}~c��c}�~{vc}vc��c�{�uvuw{cy}~wvuyw}v�
bc|e�c}������cv����c��c�������cy�����������c���c��cu����c��������cy��������
bc|e�e�L�IJLMJPWL�mJSQPQMJL]XKMPQRMXP�T��LTIQ̀̀LWJQKLXMIJPLRXKMPQRMXPTLPJMQUKJ_L[lLMIJLNOKJPLZK_JPLTJSQPQMJL
QVPJJWJKMTaL�IJLNOKJPLPJTJPtJTLMIJLPUVIMLMXLSJPYXPWLRXKTMPZRMUXKLXPLXSJPQMUXKTLPJ̀QMJ_LMXLMIJL�PXoJRMLOUMILMIJL
NOKJP̂TLXOKLYXPRJT\LQK_LOUMILmJSQPQMJL]XKMPQRMXPTLPJMQUKJ_LZK_JPL]XK_UMUXKTLXYLMIJL]XKMPQRMLTZ[TMQKMUQ̀̀lLTUWÙQPLMXL
MIXTJLXYLMIUTL]XKMPQRM\LUKR̀Z_UKVLMIXTJLSPXtUTUXKTLXYLMIJL]XK_UMUXKTLXYLMIJL]XKMPQRMLPJ̀QMJ_LMXLUKTZPQKRJLQK_LOQUtJPLXYL
TZ[PXVQMUXKa

bc|e�egLHIJKLTJSQPQMJLRXKMPQRMTLQPJLQOQP_J_LYXPL_UYYJPJKMLSXPMUXKTLXYLMIJL�PXoJRMLXPLXMIJPLRXKTMPZRMUXKLXPLXSJPQMUXKTLXKL
MIJLTUMJ\LMIJLMJPWL�]XKMPQRMXP�LUKLMIJL]XKMPQRML�XRZWJKMTLUKLJQRILRQTJLTIQ̀̀LWJQKLMIJL]XKMPQRMXPLOIXLJ�JRZMJTLJQRIL
TJSQPQMJLNOKJP�]XKMPQRMXPL VPJJWJKMa

bc|e�epL�IJLNOKJPLTIQ̀̀LSPXtU_JLYXPLRXXP_UKQMUXKLXYLMIJLQRMUtUMUJTLXYLMIJLNOKJP̂TLXOKLYXPRJTLQK_LXYLJQRILmJSQPQMJL
]XKMPQRMXPLOUMILMIJLHXPiLXYLMIJL]XKMPQRMXP\LOIXLTIQ̀̀LRXXSJPQMJLOUMILMIJWaL�IJL]XKMPQRMXPLTIQ̀̀LSQPMURUSQMJLOUMILQKlL
mJSQPQMJL]XKMPQRMXPTLQK_LMIJLNOKJPLUKLPJtUJOUKVLMIJUPLRXKTMPZRMUXKLTRIJ_Z̀JTaL�IJL]XKMPQRMXPLTIQ̀̀LWQiJLQKlL
PJtUTUXKTLMXLUMTLRXKTMPZRMUXKLTRIJ_Z̀JL_JJWJ_LKJRJTTQPlLQYMJPLQLoXUKMLPJtUJOLQK_LWZMZQ̀LQVPJJWJKMaL�IJLRXKTMPZRMUXKL
TRIJ_Z̀JTLTIQ̀̀LMIJKLRXKTMUMZMJLMIJLTRIJ_Z̀JTLMXL[JLZTJ_L[lLMIJL]XKMPQRMXP\LmJSQPQMJL]XKMPQRMXPT\LQK_LMIJLNOKJPLZKMÙL
TZ[TJnZJKM̀lLPJtUTJ_a

bc|e�efLhK̀JTTLXMIJPOUTJLSPXtU_J_LUKLMIJL]XKMPQRML�XRZWJKMT\LOIJKLMIJLNOKJPLSJPYXPWTLRXKTMPZRMUXKLXPLXSJPQMUXKTL
PJ̀QMJ_LMXLMIJL�PXoJRMLOUMILMIJLNOKJP̂TLXOKLYXPRJTLXPLOUMILmJSQPQMJL]XKMPQRMXPT\LMIJLNOKJPLXPLUMTLmJSQPQMJL]XKMPQRMXPTL
TIQ̀̀LIQtJLMIJLTQWJLX[̀UVQMUXKTLQK_LPUVIMTLMIQMLMIJL]XKMPQRMXPLIQTLZK_JPLMIJL]XK_UMUXKTLXYLMIJL]XKMPQRM\LUKR̀Z_UKV\L
OUMIXZMLJ�R̀Z_UKVLXMIJPT\LMIXTJLTMQMJ_LUKL PMUR̀JLj\LMIUTL PMUR̀JL¡\LQK_L PMUR̀JTL¢k\L¢¢\LQK_L¢£a

bc|egc¤����¥cv�������¦�¥��§
bc|ege�L�IJL]XKMPQRMXPLTIQ̀̀LQYYXP_LMIJLNOKJPLQK_LmJSQPQMJL]XKMPQRMXPTLPJQTXKQ[̀JLXSSXPMZKUMlLYXPLUKMPX_ZRMUXKLQK_L
TMXPQVJLXYLMIJUPLWQMJPUQ̀TLQK_LJnZUSWJKMLQK_LSJPYXPWQKRJLXYLMIJUPLQRMUtUMUJT\LQK_LTIQ̀̀LRXKKJRMLQK_LRXXP_UKQMJLMIJL
]XKMPQRMXP̂TLRXKTMPZRMUXKLQK_LXSJPQMUXKTLOUMILMIJUPTLQTLPJnZUPJ_L[lLMIJL]XKMPQRML�XRZWJKMTa

bc|egegLsYLSQPMLXYLMIJL]XKMPQRMXP̂TLHXPiL_JSJK_TLYXPLSPXSJPLJ�JRZMUXKLXPLPJTZ̀MTLZSXKLRXKTMPZRMUXKLXPLXSJPQMUXKTL[lLMIJL
NOKJPLXPLQLmJSQPQMJL]XKMPQRMXP\LMIJL]XKMPQRMXPLTIQ̀̀\LSPUXPLMXLSPXRJJ_UKVLOUMILMIQMLSXPMUXKLXYLMIJLHXPi\LSPXWSM̀lL
KXMUYlLMIJL PRIUMJRMLXYLQSSQPJKML_UTRPJSQKRUJTLXPL_JYJRMTLUKLMIJLRXKTMPZRMUXKLXPLXSJPQMUXKTL[lLMIJLNOKJPLXPLmJSQPQMJL
]XKMPQRMXPLMIQMLOXZ̀_LPJK_JPLUMLZKTZUMQ[̀JLYXPLSPXSJPLJ�JRZMUXKLQK_LPJTZ̀MTLXYLMIJL]XKMPQRMXP̂TLHXPiaL̈QÙZPJLXYLMIJL
]XKMPQRMXPLMXLKXMUYlLMIJL PRIUMJRMLXYLQSSQPJKML_UTRPJSQKRUJTLXPL_JYJRMTLSPUXPLMXLSPXRJJ_UKVLOUMILMIJLHXPiLTIQ̀̀L
RXKTMUMZMJLQKLQRiKXÒJ_VWJKMLMIQMLMIJLNOKJP̂TLXPLmJSQPQMJL]XKMPQRMXP̂TLRXWS̀JMJ_LXPLSQPMUQ̀̀lLRXWS̀JMJ_L
RXKTMPZRMUXKLUTLYUMLQK_LSPXSJPLMXLPJRJUtJLMIJL]XKMPQRMXP̂TLHXPiaL�IJL]XKMPQRMXPLTIQ̀̀LKXML[JLPJTSXKTU[̀JLYXPL
_UTRPJSQKRUJTLXPL_JYJRMTLUKLMIJLRXKTMPZRMUXKLXPLXSJPQMUXKTL[lLMIJLNOKJPLXPLmJSQPQMJL]XKMPQRMXPLMIQMLQPJLKXMLQSSQPJKMa

bc|egepL�IJL]XKMPQRMXPLTIQ̀̀LPJUW[ZPTJLMIJLNOKJPLYXPLRXTMTLMIJLNOKJPLUKRZPTLMIQMLQPJLSQlQ[̀JLMXLQLmJSQPQMJL]XKMPQRMXPL
[JRQZTJLXYLMIJL]XKMPQRMXP̂TL_J̀QlT\LUWSPXSJP̀lLMUWJ_LQRMUtUMUJTLXPL_JYJRMUtJLRXKTMPZRMUXKaL�IJLNOKJPLTIQ̀̀L[JL
PJTSXKTU[̀JLMXLMIJL]XKMPQRMXPLYXPLRXTMTLMIJL]XKMPQRMXPLUKRZPTL[JRQZTJLXYLQLmJSQPQMJL]XKMPQRMXP̂TL_J̀QlT\LUWSPXSJP̀lL
MUWJ_LQRMUtUMUJT\L_QWQVJLMXLMIJLHXPiLXPL_JYJRMUtJLRXKTMPZRMUXKa

bc|egefL�IJL]XKMPQRMXPLTIQ̀̀LSPXWSM̀lLPJWJ_lL_QWQVJLMIQMLMIJL]XKMPQRMXPLOPXKVYZ̀̀lLRQZTJTLMXLRXWS̀JMJ_LXPLSQPMUQ̀̀lL
RXWS̀JMJ_LRXKTMPZRMUXKLXPLMXLSPXSJPMlLXYLMIJLNOKJPLXPLmJSQPQMJL]XKMPQRMXPLQTLSPXtU_J_LUKLmJRMUXKL¢ka£aqa
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IJKLMLNOPQROSTURVOWUXORWYQOZR[WVW\RO]̂U\VWY\̂VO_QẀ̀OQWaRO\QRO_WbROVR_[̂U_cdc̀c\cR_OêVOYf\\cUgOWUXO[W\YQcUgOW_OWVRO
XR_YVcdRXOêVO\QRO]̂U\VWY\̂VOcUOZRY\ĉUOhijki

IJKLlJmnopqrsJtuvwxJxyJz{p|oJ}~
�eOWOXc_[f\ROWVc_R_OWb̂ UgO\QRO]̂U\VWY\̂V�OZR[WVW\RO]̂U\VWY\̂V_�OWUXO\QROSTURVOW_O\̂O\QROVR_[̂U_cdc̀c\�OfUXRVO\QRcVO
VR_[RY\caROŶU\VWY\_OêVObWcU\WcUcUgO\QRO[VRbc_R_OWUXO_fVV̂fUXcUgOWVRWOeVRROeV̂bOTW_\RObW\RVcẀ_OWUXOVfddc_Q�O\QRO
STURVObW�OỲRWUOf[OWUXO\QRO�VYQc\RY\OTc̀̀OẀ̀ ŶW\RO\QROŶ_\OWb̂ UgO\Q̂_ROVR_[̂U_cd̀Ri

�t��z��J�JJJz������J��J���J�mt�
IJ�L�J�popq|{
IJ�L�L�O]QWUgR_OcUO\QRO� V̂�ObW�OdROWYŶb[̀c_QRXOWe\RVOR�RYf\ĉUÔeO\QRO]̂U\VWY\�OWUXOTc\Q̂f\OcUaẀcXW\cUgO\QRO
]̂U\VWY\�Od�O]QWUgROSVXRV�O]̂U_\VfY\ĉUO]QWUgRO�cVRY\caRÔVÔVXRVOêVOWObcÛVOYQWUgROcUO\QRO� V̂��O_fd�RY\O\̂O\QRO
c̀bc\W\ĉU_O_\W\RXOcUO\Qc_O�V\cỲRO�OWUXOR̀_RTQRVROcUO\QRO]̂U\VWY\O�̂YfbRU\_i

IJ�L�LMO�O]QWUgROSVXRVO_QẀ̀OdROdW_RXOf[̂UOWgVRRbRU\OWb̂ UgO\QROSTURV�O]̂U\VWY\̂V�OWUXO�VYQc\RY\iO�O]̂U_\VfY\ĉUO
]QWUgRO�cVRY\caROVR�fcVR_OWgVRRbRU\Od�O\QROSTURVOWUXO�VYQc\RY\OWUXObW�ÔVObW�OÛ\OdROWgVRRXO\̂Od�O\QRO]̂U\VWY\̂ViO
�UÔVXRVOêVOWObcÛVOYQWUgROcUO\QRO� V̂�ObW�OdROc__fRXOd�O\QRO�VYQc\RY\OẀ̂URi

IJ�L�LlO]QWUgR_OcUO\QRO� V̂�O_QẀ̀OdRO[RVêVbRXOfUXRVOW[[̀cYWd̀RO[V̂ac_ĉU_ÔeO\QRO]̂U\VWY\O�̂YfbRU\_iOPQRO
]̂U\VWY\̂VO_QẀ̀O[V̂YRRXO[V̂b[\̀�OTc\QOYQWUgR_OcUO\QRO� V̂��OfÙR__Ô\QRVTc_RO[V̂acXRXOcUO\QRO]QWUgROSVXRV�O
]̂U_\VfY\ĉUO]QWUgRO�cVRY\caR�ÔVÔVXRVOêVOWObcÛVOYQWUgROcUO\QRO� V̂�i

IJ�LMJzw|ovpJmq�pqs
IJ�LML�O�O]QWUgROSVXRVOc_OWOTVc\\RUOcU_\VfbRU\O[VR[WVRXOd�O\QRO�VYQc\RY\OWUXO_cgURXOd�O\QROSTURV�O]̂U\VWY\̂V�OWUXO
�VYQc\RY\O_\W\cUgO\QRcVOWgVRRbRU\Of[̂UOẀ̀ÔeO\QROề`̂TcUg�

L� PQROYQWUgROcUO\QRO� V̂��
LM PQROWb̂ fU\ÔeO\QROWX�f_\bRU\�OceOWU��OcUO\QRO]̂U\VWY\OZfb�OWUX
Ll PQROR�\RU\ÔeO\QROWX�f_\bRU\�OceOWU��OcUO\QRO]̂U\VWY\OPcbRi

IJ�LlJzyosxq��xuyoJzw|ovpJ�uqp�xu�ps
IJ�LlL�O�O]̂U_\VfY\ĉUO]QWUgRO�cVRY\caROc_OWOTVc\\RUÔVXRVO[VR[WVRXOd�O\QRO�VYQc\RY\OWUXO_cgURXOd�O\QROSTURVOWUXO
�VYQc\RY\�OXcVRY\cUgOWOYQWUgROcUO\QRO� V̂�O[VĉVO\̂OWgVRRbRU\ÔUOWX�f_\bRU\�OceOWU��OcUO\QRO]̂U\VWY\OZfbÔVO]̂U\VWY\O
PcbR�ÔVOd̂\QiOPQROSTURVObW�Od�O]̂U_\VfY\ĉUO]QWUgRO�cVRY\caR�OTc\Q̂f\OcUaẀcXW\cUgO\QRO]̂U\VWY\�ÔVXRVOYQWUgR_OcUO
\QRO� V̂�OTc\QcUO\QROgRURVẀO_Ŷ[RÔeO\QRO]̂U\VWY\OŶU_c_\cUgÔeOWXXc\ĉU_�OXR̀R\ĉU_�ÔVÔ\QRVOVRac_ĉU_�O\QRO]̂U\VWY\O
ZfbOWUXO]̂U\VWY\OPcbROdRcUgOWX�f_\RXOWYŶVXcUg̀�i

IJ�LlLMO�O]̂U_\VfY\ĉUO]QWUgRO�cVRY\caRO_QẀ̀OdROf_RXOcUO\QROWd_RUYRÔeO\̂\ẀOWgVRRbRU\ÔUO\QRO\RVb_ÔeOWO]QWUgRO
SVXRVi

IJ�LlLlO�eO\QRO]̂U_\VfY\ĉUO]QWUgRO�cVRY\caRO[V̂acXR_OêVOWUOWX�f_\bRU\O\̂O\QRO]̂U\VWY\OZfb�O\QROWX�f_\bRU\O_QẀ̀OdRO
dW_RXÔUÔURÔeO\QROề`̂TcUgObR\Q̂X_�

L� �f\fẀOWYYR[\WUYRÔeOWÒfb[O_fbO[V̂[RV̀�Oc\Rbc�RXOWUXO_f[[̂V\RXOd�O_feecYcRU\O_fd_\WU\cW\cUgOXW\WO\̂O
[RVbc\ORaẀfW\ĉU�

LM  Uc\O[VcYR_O_\W\RXOcUO\QRO]̂U\VWY\O�̂YfbRU\_ÔVO_fd_R�fRU\̀�OWgVRRXOf[̂U�
Ll ]̂_\O\̂OdROXR\RVbcURXOcUOWObWUURVOWgVRRXOf[̂UOd�O\QRO[WV\cR_OWUXOWObf\fẀ̀�OWYYR[\Wd̀ROec�RXÔVO

[RVYRU\WgROeRR�ÔV
L¡ �_O[V̂acXRXOcUOZRY\ĉUO�ihiki

IJ�LlL¡O�eO\QRO]̂U\VWY\̂VOX̂R_OÛ\OVR_[̂UXO[V̂b[\̀�ÔVOXc_WgVRR_OTc\QO\QRObR\Q̂XOêVOWX�f_\bRU\OcUO\QRO]̂U\VWY\OZfb�O
\QRO�VYQc\RY\O_QẀ̀OXR\RVbcURO\QROWX�f_\bRU\ÔUO\QROdW_c_ÔeOVRW_̂UWd̀ROR�[RUXc\fVR_OWUXO_WacUg_ÔeO\Q̂_RO[RVêVbcUgO
\QRO� V̂�OW\\Vcdf\Wd̀RO\̂O\QROYQWUgR�OcUỲfXcUg�OcUOYW_RÔeOWUOcUYVRW_ROcUO\QRO]̂U\VWY\OZfb�OWUOWb̂ fU\OêVÔaRVQRWXOWUXO
[V̂ec\OW_O_R\OêV\QOcUO\QRO�gVRRbRU\�ÔVOceOÛO_fYQOWb̂ fU\Oc_O_R\OêV\QOcUO\QRO�gVRRbRU\�OWOVRW_̂UWd̀ROWb̂ fU\iO�UO_fYQO
YW_R�OWUXOẀ_̂OfUXRVOZRY\ĉUO�ihihih�O\QRO]̂U\VWY\̂VO_QẀ̀O�RR[OWUXO[VR_RU\�OcUO_fYQOêVbOW_O\QRO�VYQc\RY\ObW�O
[VR_YVcdR�OWUOc\Rbc�RXOWYŶfU\cUgO\̂gR\QRVOTc\QOW[[V̂[VcW\RO_f[[̂V\cUgOXW\WiO ÙR__Ô\QRVTc_RO[V̂acXRXOcUO\QRO
]̂U\VWY\O�̂YfbRU\_�OŶ_\_OêVO\QRO[fV[̂_R_ÔeO\Qc_OZRY\ĉUO�ihikO_QẀ̀OdRÒcbc\RXO\̂O\QROề`̂TcUg�
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IJ KLMNMOLPOQRSLTUOVWXQYZVW[OR\\QVXRSQ]O\R̂TLQQONR_]MUOPTVW[]OS]W]PVNMOT]̀YVT]ZOŜOR[T]]a]WNOLTOXYMNLaUO
bLTc]TMdOXLa\]WMRNVLWOVWMYTRWX]UORWZOLNe]TO]a\QL̂]]OXLMNMOR\\TLf]ZOŜONe]OgTXeVN]XNh

Ii KLMNMOLPOaRN]TVRQMUOMY\\QV]MUORWZO]̀YV\a]WNUOVWXQYZVW[OXLMNOLPONTRWM\LTNRNVLWUObe]Ne]TOVWXLT\LTRN]ZOLTO
XLWMYa]Zh

Ij k]WNRQOXLMNMOLPOaRXeVW]T̂ORWZO]̀YV\a]WNUO]_XQYMVf]OLPOeRWZONLLQMUObe]Ne]TOT]WN]ZOPTLaONe]OKLWNTRXNLTO
LTOLNe]TMh

Il KLMNMOLPO\T]aVYaMOPLTORQQOSLWZMORWZOVWMYTRWX]UO\]TaVNOP]]MUORWZOMRQ]MUOYM]UOLTOMVaVQRTONR_]MUOZVT]XNQ̂O
T]QRN]ZONLONe]OXeRW[]hORWZ

Im KLMNMOLPOMY\]TfVMVLWORWZOPV]QZOLPPVX]O\]TMLWW]QOZVT]XNQ̂ORNNTVSYNRSQ]ONLONe]OXeRW[]n

opqIjImOrPONe]OKLWNTRXNLTOZVMR[T]]MObVNeONe]ORZsYMNa]WNOVWONe]OKLWNTRXNOtVa]UONe]OKLWNTRXNLTOaR̂OaRc]OROKQRVaOVWO
RXXLTZRWX]ObVNeOR\\QVXRSQ]O\TLfVMVLWMOLPOgTNVXQ]Ouvn

opqIjIwOx\LWOT]X]V\NOLPOROKLWMNTYXNVLWOKeRW[]OyVT]XNVf]UONe]OKLWNTRXNLTOMeRQQO\TLa\NQ̂O\TLX]]ZObVNeONe]OXeRW[]OVWONe]O
zLTcOVWfLQf]ZORWZORZfVM]ONe]OgTXeVN]XNOLPONe]OKLWNTRXNLTdMOR[T]]a]WNOLTOZVMR[T]]a]WNObVNeONe]Oa]NeLZUOVPORŴUO
\TLfVZ]ZOVWONe]OKLWMNTYXNVLWOKeRW[]OyVT]XNVf]OPLTOZ]N]TaVWVW[ONe]O\TL\LM]ZORZsYMNa]WNOVWONe]OKLWNTRXNO{YaOLTO
KLWNTRXNOtVa]n

opqIjIqOgOKLWMNTYXNVLWOKeRW[]OyVT]XNVf]OMV[W]ZOŜONe]OKLWNTRXNLTOVWZVXRN]MONe]OKLWNTRXNLTdMOR[T]]a]WNONe]T]bVNeUO
VWXQYZVW[ORZsYMNa]WNOVWOKLWNTRXNO{YaORWZOKLWNTRXNOtVa]OLTONe]Oa]NeLZOPLTOZ]N]TaVWVW[ONe]anO{YXeOR[T]]a]WNOMeRQQO
S]O]PP]XNVf]OVaa]ZVRN]Q̂ORWZOMeRQQOS]OT]XLTZ]ZORMOROKeRW[]O|TZ]Tn

opqIjI}Ote]ORaLYWNOLPOXT]ZVNONLOS]ORQQLb]ZOŜONe]OKLWNTRXNLTONLONe]O|bW]TOPLTOROZ]Q]NVLWOLTOXeRW[]ONeRNOT]MYQNMOVWOROW]NO
Z]XT]RM]OVWONe]OKLWNTRXNO{YaOMeRQQOS]ORXNYRQOW]NOXLMNORMOXLWPVTa]ZOŜONe]OgTXeVN]XNnOze]WOSLNeORZZVNVLWMORWZOXT]ZVNMO
XLf]TVW[OT]QRN]ZOzLTcOLTOMYSMNVNYNVLWMORT]OVWfLQf]ZOVWOROXeRW[]UONe]ORQQLbRWX]OPLTOLf]Te]RZORWZO\TLPVNOMeRQQOS]OPV[YT]ZO
LWONe]OSRMVMOLPOW]NOVWXT]RM]UOVPORŴUObVNeOT]M\]XNONLONeRNOXeRW[]n

opqIjI~O�]WZVW[OPVWRQOZ]N]TaVWRNVLWOLPONe]ONLNRQOXLMNOLPOROKLWMNTYXNVLWOKeRW[]OyVT]XNVf]ONLONe]O|bW]TUONe]OKLWNTRXNLTO
aR̂OT]̀Y]MNO\R̂a]WNOPLTOzLTcOXLa\Q]N]ZOYWZ]TONe]OKLWMNTYXNVLWOKeRW[]OyVT]XNVf]OVWOg\\QVXRNVLWMOPLTO�R̂a]WNnOte]O
gTXeVN]XNObVQQOaRc]ORWOVWN]TVaOZ]N]TaVWRNVLWOPLTO\YT\LM]MOLPOaLWNeQ̂OX]TNVPVXRNVLWOPLTO\R̂a]WNOPLTONeLM]OXLMNMORWZO
X]TNVP̂OPLTO\R̂a]WNONe]ORaLYWNONeRNONe]OgTXeVN]XNOZ]N]TaVW]MUOVWONe]OgTXeVN]XNdMO\TLP]MMVLWRQOsYZ[a]WNUONLOS]O
T]RMLWRSQ̂OsYMNVPV]ZnOte]OgTXeVN]XNdMOVWN]TVaOZ]N]TaVWRNVLWOLPOXLMNOMeRQQORZsYMNONe]OKLWNTRXNO{YaOLWONe]OMRa]OSRMVMORMO
ROKeRW[]O|TZ]TUOMYSs]XNONLONe]OTV[eNOLPO]VNe]TO\RTN̂ONLOZVMR[T]]ORWZORMM]TNOROKQRVaOVWORXXLTZRWX]ObVNeOgTNVXQ]Ouvn

opqIjIJ�Oze]WONe]O|bW]TORWZOKLWNTRXNLTOR[T]]ObVNeOROZ]N]TaVWRNVLWOaRZ]OŜONe]OgTXeVN]XNOXLWX]TWVW[ONe]O
RZsYMNa]WNMOVWONe]OKLWNTRXNO{YaORWZOKLWNTRXNOtVa]UOLTOLNe]TbVM]OT]RXeOR[T]]a]WNOY\LWONe]ORZsYMNa]WNMUOMYXeO
R[T]]a]WNOMeRQQOS]O]PP]XNVf]OVaa]ZVRN]Q̂ORWZONe]OgTXeVN]XNObVQQO\T]\RT]OROKeRW[]O|TZ]TnOKeRW[]O|TZ]TMOaR̂OS]O
VMMY]ZOPLTORQQOLTORŴO\RTNOLPOROKLWMNTYXNVLWOKeRW[]OyVT]XNVf]n

opqIlp�����p�������p��p���p����
te]OgTXeVN]XNOaR̂OLTZ]TOaVWLTOXeRW[]MOVWONe]OzLTcONeRNORT]OXLWMVMN]WNObVNeONe]OVWN]WNOLPONe]OKLWNTRXNOyLXYa]WNMORWZO
ZLOWLNOVWfLQf]ORWORZsYMNa]WNOVWONe]OKLWNTRXNO{YaOLTORWO]_N]WMVLWOLPONe]OKLWNTRXNOtVa]nOte]OgTXeVN]XNdMOLTZ]TOPLTO
aVWLTOXeRW[]MOMeRQQOS]OVWObTVNVW[nOrPONe]OKLWNTRXNLTOS]QV]f]MONeRNONe]O\TL\LM]ZOaVWLTOXeRW[]OVWONe]OzLTcObVQQORPP]XNONe]O
KLWNTRXNO{YaOLTOKLWNTRXNOtVa]UONe]OKLWNTRXNLTOMeRQQOWLNVP̂ONe]OgTXeVN]XNORWZOMeRQQOWLNO\TLX]]ZONLOVa\Q]a]WNONe]O
XeRW[]OVWONe]OzLTcnOrPONe]OKLWNTRXNLTO\]TPLTaMONe]OzLTcOM]NOPLTNeOVWONe]OgTXeVN]XNdMOLTZ]TOPLTOROaVWLTOXeRW[]ObVNeLYNO
\TVLTOWLNVX]ONLONe]OgTXeVN]XNONeRNOMYXeOXeRW[]ObVQQORPP]XNONe]OKLWNTRXNO{YaOLTOKLWNTRXNOtVa]UONe]OKLWNTRXNLTObRVf]MORŴO
RZsYMNa]WNONLONe]OKLWNTRXNO{YaOLTO]_N]WMVLWOLPONe]OKLWNTRXNOtVa]n

�������p}ppp����
op}IJp�����������
op}IJIJOxWQ]MMOLNe]TbVM]O\TLfVZ]ZUOKLWNTRXNOtVa]OVMONe]O\]TVLZOLPONVa]UOVWXQYZVW[ORYNeLTV�]ZORZsYMNa]WNMUORQQLNN]ZOVWO
Ne]OKLWNTRXNOyLXYa]WNMOPLTO{YSMNRWNVRQOKLa\Q]NVLWOLPONe]OzLTcn

op}IJIiOte]OZRN]OLPOXLaa]WX]a]WNOLPONe]OzLTcOVMONe]OZRN]O]MNRSQVMe]ZOVWONe]Og[T]]a]WNn

op}IJIjOte]OZRN]OLPO{YSMNRWNVRQOKLa\Q]NVLWOVMONe]OZRN]OX]TNVPV]ZOŜONe]OgTXeVN]XNOVWORXXLTZRWX]ObVNeO{]XNVLWO�n�n
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IJKLMLNOPQROSRTUOVWXYVOXZO[ZRWO\]OSQRÔ_]STX̀SOa_̀[UR]SZOZQXbbOURX]ÒXbR]WXTOWXYO[]bRZZO_SQRTc\ZROZdR̀\e\̀XbbYO
WRe\]RWf

IJKLgJhijkilmmJnopJqjrstluvjo
IJKLgLMOP\UROb\U\SZOZSXSRWO\]OSQRÔ_]STX̀SOa_̀[UR]SZOXTRO_eOSQRORZZR]̀RO_eOSQRÔ_]STX̀SfOwYORxR̀[S\]yOSQROzyTRRUR]S{O
SQRÔ_]STX̀S_TÒ_]e\TUZOSQXSOSQRÔ_]STX̀SOP\URO\ZOXOTRXZ_]X|bROdRT\_WOe_TOdRTe_TU\]yOSQRO}_T~f

IJKLgLgOPQRÔ_]STX̀S_TOZQXbbO]_SO~]_c\]ybY{ORx̀RdSO|YOXyTRRUR]SO_TO\]ZST[̀S\_]O_eOSQRO�c]RTO\]OcT\S\]y{Ò_UUR]̀RO
SQRO}_T~OdT\_TOS_OSQROReeR̀S\�ROWXSRO_eO\]Z[TX]̀ROTR�[\TRWOS_O|ROe[T]\ZQRWO|YOSQRÔ_]STX̀S_TOX]WO�c]RTf

IJKLgL�OPQRÔ_]STX̀S_TOZQXbbOdT_̀RRWORxdRW\S\_[ZbYOc\SQOXWR�[XSROe_T̀RZOX]WOZQXbbOX̀Q\R�RO�[|ZSX]S\XbÔ_UdbRS\_]O
c\SQ\]OSQRÔ_]STX̀SOP\URf

IJKL�J�ltn�mJnopJ��ulomvjomJj�J�vrl
IJKL�LMO�eOSQRÔ_]STX̀S_TO\ZOWRbXYRWOXSOX]YOS\URO\]OSQRÒ_UUR]̀RUR]SO_TOdT_yTRZZO_eOSQRO}_T~O|YO���OX]OX̀SO_TO]RybR̀SO
_eOSQRO�c]RTO_TOzT̀Q\SR̀S{O_eOX]ORUdb_YRRO_eOR\SQRT{O_TO_eOXO�RdXTXSRÔ_]STX̀S_T�O���O|YÒQX]yRZO_TWRTRWO\]OSQRO}_T~�O
���O|YObX|_TOW\Zd[SRZ{Oe\TR{O[][Z[XbOWRbXYO\]OWRb\�RT\RZ{O[]X�_\WX|bRÒXZ[XbS\RZ{OXW�RTZROcRXSQRTÒ_]W\S\_]ZOW_̀[UR]SRWO
\]OX̀ _̀TWX]̀ROc\SQO�R̀S\_]O��f�f�f�{O_TO_SQRTÒX[ZRZO|RY_]WOSQRÔ_]STX̀S_T�ZÒ_]ST_b�O���O|YOWRbXYOX[SQ_T\�RWO|YOSQRO
�c]RTOdR]W\]yOURW\XS\_]OX]WO|\]W\]yOW\Zd[SROTRZ_b[S\_]�O_TO���O|YO_SQRTÒX[ZRZOSQXSOSQRÔ_]STX̀S_TOXZZRTSZ{OX]WOSQRO
zT̀Q\SR̀SOWRSRTU\]RZ{O�[ZS\eYOWRbXY{OSQR]OSQRÔ_]STX̀SOP\UROZQXbbO|RORxSR]WRWOe_TOZ[̀QOTRXZ_]X|bROS\UROXZOSQROzT̀Q\SR̀SO
UXYOWRSRTU\]Rf

IJKL�LgÔbX\UZOTRbXS\]yOS_OS\UROZQXbbO|ROUXWRO\]OX̀ _̀TWX]̀ROc\SQOXddb\̀X|bROdT_�\Z\_]ZO_eOzTS\̀bRO��f

IJKL�L�OPQ\ZO�R̀S\_]O�f�OW_RZO]_SOdTR̀b[WROTR̀_�RTYO_eOWXUXyRZOe_TOWRbXYO|YOR\SQRTOdXTSYO[]WRTO_SQRTOdT_�\Z\_]ZO_eOSQRO
_̂]STX̀SOa_̀[UR]SZf

����q��J�JJJh������ J���Jq¡�h����¡�
IJ�LMJqjouin¢uJ £r
IJ�LMLMOPQRÔ_]STX̀SO�[UO\ZOZSXSRWO\]OSQROzyTRRUR]SOX]W{O\]̀b[W\]yOX[SQ_T\�RWOXW�[ZSUR]SZ{O\ZOSQROS_SXbOXU_[]SO
dXYX|bRO|YOSQRO�c]RTOS_OSQRÔ_]STX̀S_TOe_TOdRTe_TUX]̀RO_eOSQRO}_T~O[]WRTOSQRÔ_]STX̀SOa_̀[UR]SZf

IJ�LMLgO�eO[]\SOdT\̀RZOXTROZSXSRWO\]OSQRÔ_]STX̀SOa_̀[UR]SZO_TOZ[|ZR�[R]SbYOXyTRRWO[d_]{OX]WO\eO�[X]S\S\RZO_T\y\]XbbYO
_̀]SRUdbXSRWOXTROUXSRT\XbbYÒQX]yRWOZ_OSQXSOXddb\̀XS\_]O_eOZ[̀QO[]\SOdT\̀RZOS_OSQROX̀S[XbO�[X]S\S\RZÒX[ZRZOZ[|ZSX]S\XbO
\]R�[\SYOS_OSQRO�c]RTO_TÔ_]STX̀S_T{OSQROXddb\̀X|bRO[]\SOdT\̀RZOZQXbbO|ROR�[\SX|bYOXW�[ZSRWf

IJ�LgJ ¢¤lp£tlJj�J¥nt£lm
}QRTROSQRÔ_]STX̀SO\ZO|XZRWO_]OXOZS\d[bXSRWOZ[UO_TO¦[XTX]SRRWO§Xx\U[UÖT\̀R{OSQRÔ_]STX̀S_TOZQXbbOZ[|U\SOXO
Z̀QRW[bRO_eO�Xb[RZOS_OSQROzT̀Q\SR̀SO|Re_TROSQROe\TZSOzddb\̀XS\_]Oe_TÖXYUR]S{OXbb_̀XS\]yOSQROR]S\TRÔ_]STX̀SO�[UOS_OSQRO
�XT\_[ZOd_TS\_]ZO_eOSQRO}_T~fOPQROZ̀QRW[bRO_eO�Xb[RZOZQXbbO|ROdTRdXTRWO\]OSQROe_TU{OX]WOZ[dd_TSRWO|YOSQROWXSXOS_O
Z[|ZSX]S\XSRO\SZOX̀ [̀TX̀Y{OTR�[\TRWO|YOSQROzT̀Q\SR̀SfOPQ\ZOZ̀QRW[bR{O[]bRZZO_|�R̀SRWOS_O|YOSQROzT̀Q\SR̀S{OZQXbbO|RO[ZRWOXZO
XO|XZ\ZOe_TOTR�\Rc\]yOSQRÔ_]STX̀S_T�ZOzddb\̀XS\_]ZOe_TÖXYUR]SfOz]YÒQX]yRZOS_OSQROZ̀QRW[bRO_eO�Xb[RZOZQXbbO|RO
Z[|U\SSRWOS_OSQROzT̀Q\SR̀SOX]WOZ[dd_TSRWO|YOZ[̀QOWXSXOS_OZ[|ZSX]S\XSRO\SZOX̀ [̀TX̀YOXZOSQROzT̀Q\SR̀SOUXYOTR�[\TR{OX]WO
[]bRZZO_|�R̀SRWOS_O|YOSQROzT̀Q\SR̀S{OZQXbbO|RO[ZRWOXZOXO|XZ\ZOe_TOTR�\Rc\]yOSQRÔ_]STX̀S_T�ZOZ[|ZR�[R]SOzddb\̀XS\_]ZOe_TO
ẌYUR]Sf

IJ�L�J�sstv¢nuvjomJ�jiJhn�rlou
IJ�L�LMOzSObRXZSOSR]OWXYZO|Re_TROSQROWXSRORZSX|b\ZQRWOe_TORX̀QOdT_yTRZZOdXYUR]S{OSQRÔ_]STX̀S_TOZQXbbOZ[|U\SOS_OSQRO
zT̀Q\SR̀SOX]O\SRU\�RWOzddb\̀XS\_]Oe_TÖXYUR]SOdTRdXTRWO\]OX̀ _̀TWX]̀ROc\SQOSQROZ̀QRW[bRO_eO�Xb[RZ{O\eOTR�[\TRWO[]WRTO
�R̀S\_]O©f�{Oe_TÒ_UdbRSRWOd_TS\_]ZO_eOSQRO}_T~fOPQROXddb\̀XS\_]OZQXbbO|RO]_SXT\�RW{O\eOTR�[\TRW{OX]WOZ[dd_TSRWO|YOXbbO
WXSXOZ[|ZSX]S\XS\]yOSQRÔ_]STX̀S_T�ZOT\yQSOS_OdXYUR]SOSQXSOSQRO�c]RTO_TOzT̀Q\SR̀SOTR�[\TR{OZ[̀QOXZÒ_d\RZO_eO
TR�[\Z\S\_]Z{OX]WOTRbRXZRZOX]WOcX\�RTZO_eOb\R]ZOeT_UO�[|̀_]STX̀S_TZOX]WOZ[ddb\RTZ{OX]WOZQXbbOTRebR̀SOTRSX\]XyRO\eO
dT_�\WRWOe_TO\]OSQRÔ_]STX̀SOa_̀[UR]SZf

IJ�L�LMLMOzZOdT_�\WRWO\]O�R̀S\_]Oªf�f©{OZ[̀QOXddb\̀XS\_]ZOUXYO\]̀b[WROTR�[RZSZOe_TOdXYUR]SO_]OX̀ _̀[]SO_eÒQX]yRZO\]O
SQRO}_T~OSQXSOQX�RO|RR]OdT_dRTbYOX[SQ_T\�RWO|YÔ_]ZST[̀S\_]ÔQX]yROa\TR̀S\�RZ{O_TO|YO\]SRT\UOWRSRTU\]XS\_]ZO_eOSQRO
zT̀Q\SR̀S{O|[SO]_SOYRSO\]̀b[WRWO\]ÔQX]yRO�TWRTZf
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IJKLMLNLOPQRRSTUVWTXYZP[X\P]V̂_̀YWPZaVSSPYXWPTYUSbc̀P\̀db̀ZWZP[X\PRV̂_̀YWP[X\PRX\WTXYZPX[PWàPeX\fP[X\PgaTUaPWàP
hXYW\VUWX\PcX̀ZPYXWPTYẀYcPWXPRV̂PVPibjUXYW\VUWX\PX\PZbRRST̀\kPbYS̀ZZPZbUaPeX\fPaVZPj̀ ỲPR̀\[X\_̀cPĵPXWà\ZPgaX_P
WàPhXYW\VUWX\PTYẀYcZPWXPRV̂l

IJKLMLOPmYS̀ZZPXWà\gTZ̀PR\XnTc̀cPTYPWàPhXYW\VUWPoXUb_̀YWZkPRV̂_̀YWZPZaVSSPj̀P_Vc̀PXYPVUUXbYWPX[P_VẀ\TVSZPVYcP
d̀bTR_̀YWPc̀STǹ\̀cPVYcPZbTWVjŜPZWX\̀cPVWPWàPZTẀP[X\PZbjZ̀db̀YWPTYUX\RX\VWTXYPTYPWàPeX\flPp[PVRR\XǹcPTYPVcnVYÙP
ĵPWàPqgỲ\kPRV̂_̀YWP_V̂PZT_TSV\ŜPj̀P_Vc̀P[X\P_VẀ\TVSZPVYcP̀dbTR_̀YWPZbTWVjŜPZWX\̀cPX[[PWàPZTẀPVWPVPSXUVWTXYP
Vr\̀̀cPbRXYPTYPg\TWTYrlP]V̂_̀YWP[X\P_VẀ\TVSZPVYcP̀dbTR_̀YWPZWX\̀cPXYPX\PX[[PWàPZTẀPZaVSSPj̀PUXYcTWTXỲcPbRXYP
UX_RSTVYÙPĵPWàPhXYW\VUWX\PgTWaPR\XÙcb\̀ZPZVWTZ[VUWX\̂PWXPWàPqgỲ\PWXP̀ZWVjSTZaPWàPqgỲ\sZPWTWS̀PWXPZbUaP_VẀ\TVSZP
VYcP̀dbTR_̀YWPX\PXWà\gTZ̀PR\XẀUWPWàPqgỲ\sZPTYẀ\̀ZWkPVYcPZaVSSPTYUSbc̀PWàPUXZWZPX[PVRRSTUVjS̀PTYZb\VYÙkPZWX\Vr̀kP
VYcPW\VYZRX\WVWTXYPWXPWàPZTẀkP[X\PZbUaP_VẀ\TVSZPVYcP̀dbTR_̀YWPZWX\̀cPX[[PWàPZTẀl

IJKLMLMPtàPhXYW\VUWX\PgV\\VYWZPWaVWPWTWS̀PWXPVSSPeX\fPUXǹ\̀cPĵPVYPQRRSTUVWTXYP[X\P]V̂_̀YWPgTSSPRVZZPWXPWàPqgỲ\PYXP
SVẀ\PWaVYPWàPWT_̀PX[PRV̂_̀YWlPtàPhXYW\VUWX\P[b\Wà\PgV\\VYWZPWaVWPbRXYPZbj_TWWVSPX[PVYPQRRSTUVWTXYP[X\P]V̂_̀YWPVSSP
eX\fP[X\PgaTUaPh̀\WT[TUVẀZP[X\P]V̂_̀YWPaVǹPj̀ ỲPR\̀nTXbZŜPTZZb̀cPVYcPRV̂_̀YWZP\̀ÙTǹcP[\X_PWàPqgỲ\PZaVSSkPWXP
WàPj̀ZWPX[PWàPhXYW\VUWX\sZPfYXgS̀cr̀kPTY[X\_VWTXYkPVYcPj̀ST̀[kPj̀P[\̀̀PVYcPUS̀V\PX[PST̀YZkPUSVT_ZkPZ̀Ub\TŴPTYẀ\̀ZWZkPX\P
ỲUb_j\VYÙZkPTYP[VnX\PX[PWàPhXYW\VUWX\kPibjUXYW\VUWX\ZkPZbRRST̀\ZkPX\PXWà\PR̀\ZXYZPX\P̀YWTWT̀ZPWaVWPR\XnTc̀cPSVjX\kP
_VẀ\TVSZkPVYcP̀dbTR_̀YWP\̀SVWTYrPWXPWàPeX\fl

IJKLuJvwxyz{z|}yw~J{�xJ�}��w�y
IJKLuLNPtàPQ\UaTẀUWPgTSSkPgTWaTYPZ̀ǹYPcV̂ZPV[Ẁ\P\̀ÙTRWPX[PWàPhXYW\VUWX\sZPQRRSTUVWTXYP[X\P]V̂_̀YWkP̀TWà\P���PTZZb̀P
WXPWàPqgỲ\PVPh̀\WT[TUVẀP[X\P]V̂_̀YWPTYPWàP[bSSPV_XbYWPX[PWàPQRRSTUVWTXYP[X\P]V̂_̀YWkPgTWaPVPUXR̂PWXPWàP
hXYW\VUWX\�PX\P���PTZZb̀PWXPWàPqgỲ\PVPh̀\WT[TUVẀP[X\P]V̂_̀YWP[X\PZbUaPV_XbYWPVZPWàPQ\UaTẀUWPc̀Ẁ\_TỲZPTZPR\XR̀\ŜP
cb̀kPVYcPYXWT[̂PWàPhXYW\VUWX\PVYcPqgỲ\PX[PWàPQ\UaTẀUWsZP\̀VZXYZP[X\PgTWaaXScTYrPÙ\WT[TUVWTXYPTYPRV\WPVZPR\XnTc̀cPTYP
ìUWTXYP�l�l��PX\P���PgTWaaXScPÙ\WT[TUVWTXYPX[PWàP̀YWT\̀PQRRSTUVWTXYP[X\P]V̂_̀YWkPVYcPYXWT[̂PWàPhXYW\VUWX\PVYcPqgỲ\P
X[PWàPQ\UaTẀUWsZP\̀VZXYP[X\PgTWaaXScTYrPÙ\WT[TUVWTXYPTYPgaXS̀PVZPR\XnTc̀cPTYPìUWTXYP�l�l�l

IJKLuLOPtàPTZZbVYÙPX[PVPh̀\WT[TUVẀP[X\P]V̂_̀YWPgTSSPUXYZWTWbẀPVP\̀R\̀Z̀YWVWTXYPĵPWàPQ\UaTẀUWPWXPWàPqgỲ\kPjVZ̀cP
XYPWàPQ\UaTẀUWsZP̀nVSbVWTXYPX[PWàPeX\fPVYcPWàPcVWVPTYPWàPQRRSTUVWTXYP[X\P]V̂_̀YWkPWaVWkPWXPWàPj̀ZWPX[PWàP
Q\UaTẀUWsZPfYXgS̀cr̀kPTY[X\_VWTXYkPVYcPj̀ST̀[kPWàPeX\fPaVZPR\Xr\̀ZZ̀cPWXPWàPRXTYWPTYcTUVẀckPWàPdbVSTŴPX[PWàP
eX\fPTZPTYPVUUX\cVYÙPgTWaPWàPhXYW\VUWPoXUb_̀YWZkPVYcPWaVWPWàPhXYW\VUWX\PTZP̀YWTWS̀cPWXPRV̂_̀YWPTYPWàPV_XbYWP
Ù\WT[T̀clPtàP[X\̀rXTYrP\̀R\̀Z̀YWVWTXYZPV\̀PZbj�̀UWPWXPVYP̀nVSbVWTXYPX[PWàPeX\fP[X\PUXY[X\_VYÙPgTWaPWàPhXYW\VUWP
oXUb_̀YWZPbRXYPibjZWVYWTVSPhX_RS̀WTXYkPWXP\̀ZbSWZPX[PZbjZ̀db̀YWPẀZWZPVYcPTYZR̀UWTXYZkPWXPUX\\̀UWTXYPX[P_TYX\P
c̀nTVWTXYZP[\X_PWàPhXYW\VUWPoXUb_̀YWZPR\TX\PWXPUX_RS̀WTXYkPVYcPWXPZR̀UT[TUPdbVST[TUVWTXYZP̀�R\̀ZZ̀cPĵPWàPQ\UaTẀUWlP
�Xg̀ǹ\kPWàPTZZbVYÙPX[PVPh̀\WT[TUVẀP[X\P]V̂_̀YWPgTSSPYXWPj̀PVP\̀R\̀Z̀YWVWTXYPWaVWPWàPQ\UaTẀUWPaVZP���P_Vc̀P
�̀aVbZWTǹPX\PUXYWTYbXbZPXY�ZTẀPTYZR̀UWTXYZPWXPUàUfPWàPdbVSTŴPX\PdbVYWTŴPX[PWàPeX\f�P���P\̀nT̀g̀cPUXYZW\bUWTXYP
_̀VYZkP_̀WaXcZkPẀUaYTdb̀ZkPZ̀db̀YÙZkPX\PR\XÙcb\̀Z�P���P\̀nT̀g̀cPUXRT̀ZPX[P\̀dbTZTWTXYZP\̀ÙTǹcP[\X_P
ibjUXYW\VUWX\ZPVYcPZbRRST̀\ZPVYcPXWà\PcVWVP\̀db̀ZẀcPĵPWàPqgỲ\PWXPZbjZWVYWTVẀPWàPhXYW\VUWX\sZP\TraWPWXPRV̂_̀YW�P
X\P���P_Vc̀P̀�V_TYVWTXYPWXPVZÙ\WVTYPaXgPX\P[X\PgaVWPRb\RXZ̀PWàPhXYW\VUWX\PaVZPbZ̀cP_XỲ P̂R\̀nTXbZŜPRVTcPXYP
VUUXbYWPX[PWàPhXYW\VUWPib_l

IJKL�J�w|z~z��~Jy�J�zy�����Jvwxyz{z|}yz��
IJKL�LNPtàPQ\UaTẀUWP_V̂PgTWaaXScPVPh̀\WT[TUVẀP[X\P]V̂_̀YWPTYPgaXS̀PX\PTYPRV\WkPWXPWàP̀�ẀYWP\̀VZXYVjŜPỲÙZZV\̂PWXP
R\XẀUWPWàPqgỲ\kPT[PTYPWàPQ\UaTẀUWsZPXRTYTXYPWàP\̀R\̀Z̀YWVWTXYZPWXPWàPqgỲ\P\̀dbT\̀cPĵPìUWTXYP�l�l�PUVYYXWPj̀P
_Vc̀lPp[PWàPQ\UaTẀUWPTZPbYVjS̀PWXPÙ\WT[̂PRV̂_̀YWPTYPWàPV_XbYWPX[PWàPQRRSTUVWTXYkPWàPQ\UaTẀUWPgTSSPYXWT[̂PWàP
hXYW\VUWX\PVYcPqgỲ\PVZPR\XnTc̀cPTYPìUWTXYP�l�l�lPp[PWàPhXYW\VUWX\PVYcPQ\UaTẀUWPUVYYXWPVr\̀̀PXYPVP\̀nTZ̀cPV_XbYWkP
WàPQ\UaTẀUWPgTSSPR\X_RWŜPTZZb̀PVPh̀\WT[TUVẀP[X\P]V̂_̀YWP[X\PWàPV_XbYWP[X\PgaTUaPWàPQ\UaTẀUWPTZPVjS̀PWXP_Vf̀PZbUaP
\̀R\̀Z̀YWVWTXYZPWXPWàPqgỲ\lPtàPQ\UaTẀUWP_V̂PVSZXPgTWaaXScPVPh̀\WT[TUVẀP[X\P]V̂_̀YWPX\kPj̀UVbZ̀PX[PZbjZ̀db̀YWŜP
cTZUXǹ\̀cP̀nTc̀YÙkP_V̂PYbSST[̂PWàPgaXS̀PX\PVPRV\WPX[PVPh̀\WT[TUVẀP[X\P]V̂_̀YWPR\̀nTXbZŜPTZZb̀ckPWXPZbUaP̀�ẀYWPVZP
_V̂Pj̀PỲÙZZV\̂PTYPWàPQ\UaTẀUWsZPXRTYTXYPWXPR\XẀUWPWàPqgỲ\P[\X_PSXZZP[X\PgaTUaPWàPhXYW\VUWX\PTZP\̀ZRXYZTjS̀kP
TYUSbcTYrPSXZZP\̀ZbSWTYrP[\X_PVUWZPVYcPX_TZZTXYZPc̀ZU\Tj̀cPTYPìUWTXYP�l�l�kPj̀UVbZ̀PX[

LN c̀[̀UWTǹPeX\fPYXWP\̀_̀cT̀c�
LO WaT\cPRV\ŴPUSVT_ZP[TS̀cPX\P\̀VZXYVjS̀P̀nTc̀YÙPTYcTUVWTYrPR\XjVjS̀P[TSTYrPX[PZbUaPUSVT_ZkPbYS̀ZZPZ̀Ub\TŴP

VUÙRWVjS̀PWXPWàPqgỲ\PTZPR\XnTc̀cPĵPWàPhXYW\VUWX\�
LM [VTSb\̀PX[PWàPhXYW\VUWX\PWXP_Vf̀PRV̂_̀YWZPR\XR̀\ŜPWXPibjUXYW\VUWX\ZPX\PZbRRST̀\ZP[X\PSVjX\kP_VẀ\TVSZP

X\P̀dbTR_̀YW�
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IJ KLMNOPMQRLSLTUVLPWLSXYMXSXYLSZOK[SWMPPOXSQLSWO\]RLXLVŜOKSXYLS_P]MUVSQMRMPWLSÔSXYLS̀OPXKMWXSa_\b
Ic VM\MdLSXOSXYLSefPLKSOKSMSaL]MKMXLS̀OPXKMWXOKb
Ig KLMNOPMQRLSLTUVLPWLSXYMXSXYLSZOK[SfURRSPOXSQLSWO\]RLXLVSfUXYUPSXYLS̀OPXKMWXShU\LiSMPVSXYMXSXYLS_P]MUVS

QMRMPWLSfO_RVSPOXSQLSMVLj_MXLSXOSWOTLKSMWX_MRSOKSRUj_UVMXLVSVM\MdLNŜOKSXYLSMPXUWU]MXLVSVLRMkbSOK
Il KL]LMXLVŜMUR_KLSXOSWMKKkSO_XSXYLSZOK[SUPSMWWOKVMPWLSfUXYSXYLS̀OPXKMWXSmOW_\LPXNnS

opqIcIrSZYLPSLUXYLKS]MKXkSVUN]_XLNSXYLSsKWYUXLWXtNSVLWUNUOPSKLdMKVUPdSMS̀LKXÛUWMXLŜOKSuMk\LPXS_PVLKSaLWXUOPSvnwnxiSUPS
fYORLSOKSUPS]MKXiSXYMXS]MKXkS\MkSN_Q\UXSMS̀RMU\SUPSMWWOKVMPWLSfUXYSsKXUWRLSxwn

opqIcIySZYLPSXYLSKLMNOPNŜOKSfUXYYORVUPdSWLKXÛUWMXUOPSMKLSKL\OTLViSWLKXÛUWMXUOPSfURRSQLS\MVLŜOKSM\O_PXNS]KLTUO_NRkS
fUXYYLRVn

opqIcIJpẑSXYLSsKWYUXLWXSfUXYYORVNSWLKXÛUWMXUOPŜOKS]Mk\LPXS_PVLKSaLWXUOPSvnwnxn{iSXYLSefPLKS\MkiSMXSUXNSNORLSO]XUOPiS
UNN_LS|OUPXSWYLW[NSXOSXYLS̀OPXKMWXOKSMPVSXOSMPkSa_QWOPXKMWXOKSOKSN_]]RULKSXOSfYO\SXYLS̀OPXKMWXOKŜMURLVSXOS\M[LS
]Mk\LPXŜOKSZOK[S]KO]LKRkS]LK̂OK\LVSOKS\MXLKUMRSOKSLj_U]\LPXSN_UXMQRkSVLRUTLKLVnSẑSXYLSefPLKS\M[LNS]Mk\LPXNSQkS
|OUPXSWYLW[iSXYLSefPLKSNYMRRSPOXÛkSXYLSsKWYUXLWXSMPVSXYLS̀OPXKMWXOKSNYMRRSKL̂RLWXSN_WYS]Mk\LPXSOPSUXNSPL}XSs]]RUWMXUOPS
ÔKSuMk\LPXn

opqIgp~�������p~�������
opqIgI�SŝXLKSXYLSsKWYUXLWXSYMNSUNN_LVSMS̀LKXÛUWMXLŜOKSuMk\LPXiSXYLSefPLKSNYMRRS\M[LS]Mk\LPXSUPSXYLS\MPPLKSMPVS
fUXYUPSXYLSXU\LS]KOTUVLVSUPSXYLS̀OPXKMWXSmOW_\LPXNiSMPVSNYMRRSNOSPOXÛkSXYLSsKWYUXLWXn

opqIgIrShYLS̀OPXKMWXOKSNYMRRS]MkSLMWYSa_QWOPXKMWXOKiSPOSRMXLKSXYMPSNLTLPSVMkNSM̂XLKSKLWLU]XSÔS]Mk\LPXŜKO\SXYLSefPLKiS
XYLSM\O_PXSXOSfYUWYSXYLSa_QWOPXKMWXOKSUNSLPXUXRLViSKL̂RLWXUPdS]LKWLPXMdLNSMWX_MRRkSKLXMUPLVŜKO\S]Mk\LPXNSXOSXYLS
ÒPXKMWXOKSOPSMWWO_PXSÔSXYLSa_QWOPXKMWXOKtNS]OKXUOPSÔSXYLSZOK[nShYLS̀OPXKMWXOKSNYMRRiSQkSM]]KO]KUMXLSMdKLL\LPXS
fUXYSLMWYSa_QWOPXKMWXOKiSKLj_UKLSLMWYSa_QWOPXKMWXOKSXOS\M[LS]Mk\LPXNSXOSa_Q�N_QWOPXKMWXOKNSUPSMSNU\URMKS\MPPLKn

opqIgIyShYLSsKWYUXLWXSfURRiSOPSKLj_LNXiŜ_KPUNYSXOSMSa_QWOPXKMWXOKiSÛS]KMWXUWMQRLiSUP̂OK\MXUOPSKLdMKVUPdS]LKWLPXMdLNSÔS
WO\]RLXUOPSOKSM\O_PXNSM]]RULVŜOKSQkSXYLS̀OPXKMWXOKSMPVSMWXUOPSXM[LPSXYLKLOPSQkSXYLSsKWYUXLWXSMPVSefPLKSOPSMWWO_PXS
ÔS]OKXUOPNSÔSXYLSZOK[SVOPLSQkSN_WYSa_QWOPXKMWXOKn

opqIgIJShYLSefPLKSYMNSXYLSKUdYXSXOSKLj_LNXSfKUXXLPSLTUVLPWLŜKO\SXYLS̀OPXKMWXOKSXYMXSXYLS̀OPXKMWXOKSYMNS]KO]LKRkS]MUVS
a_QWOPXKMWXOKNSMPVSN_]]RULKNSM\O_PXNS]MUVSQkSXYLSefPLKSXOSXYLS̀OPXKMWXOKŜOKSN_QWOPXKMWXLVSZOK[nSẑSXYLS̀OPXKMWXOKS
M̂URNSXOŜ_KPUNYSN_WYSLTUVLPWLSfUXYUPSNLTLPSVMkNiSXYLSefPLKSNYMRRSYMTLSXYLSKUdYXSXOSWOPXMWXSa_QWOPXKMWXOKNSMPVSN_]]RULKNS
XOSMNWLKXMUPSfYLXYLKSXYLkSYMTLSQLLPS]KO]LKRkS]MUVnS�LUXYLKSXYLSefPLKSPOKSsKWYUXLWXSNYMRRSYMTLSMPSOQRUdMXUOPSXOS]MkiSOKS
XOSNLLSXOSXYLS]Mk\LPXSÔS\OPLkSXOiSMSa_QWOPXKMWXOKSOKSN_]]RULKiSL}WL]XSMNS\MkSOXYLKfUNLSQLSKLj_UKLVSQkSRMfn

opqIgIcShYLS̀OPXKMWXOKtNS]Mk\LPXNSXOSN_]]RULKNSNYMRRSQLSXKLMXLVSUPSMS\MPPLKSNU\URMKSXOSXYMXS]KOTUVLVSUPSaLWXUOPNSvn�n�iS
vn�n{SMPVSvn�n�n

opqIgIgSsS̀LKXÛUWMXLŜOKSuMk\LPXiSMS]KOdKLNNS]Mk\LPXiSOKS]MKXUMRSOKSLPXUKLS_NLSOKSOWW_]MPWkSÔSXYLSuKO|LWXSQkSXYLS
efPLKSNYMRRSPOXSWOPNXUX_XLSMWWL]XMPWLSÔSZOK[SPOXSUPSMWWOKVMPWLSfUXYSXYLS̀OPXKMWXSmOW_\LPXNn

opqIgIlS�PRLNNSXYLS̀OPXKMWXOKS]KOTUVLNSXYLSefPLKSfUXYSMS]Mk\LPXSQOPVSUPSXYLŜ_RRS]LPMRSN_\SÔSXYLS̀OPXKMWXSa_\iS
]Mk\LPXNSKLWLUTLVSQkSXYLS̀OPXKMWXOKŜOKSZOK[S]KO]LKRkS]LK̂OK\LVSQkSa_QWOPXKMWXOKNSOKS]KOTUVLVSQkSN_]]RULKNSNYMRRSQLS
YLRVSQkSXYLS̀OPXKMWXOKŜOKSXYONLSa_QWOPXKMWXOKNSOKSN_]]RULKNSfYOS]LK̂OK\LVSZOK[SOKŜ_KPUNYLVS\MXLKUMRNiSOKSQOXYiS
_PVLKSWOPXKMWXSfUXYSXYLS̀OPXKMWXOKŜOKSfYUWYS]Mk\LPXSfMNS\MVLSQkSXYLSefPLKnS�OXYUPdSWOPXMUPLVSYLKLUPSNYMRRSKLj_UKLS
\OPLkSXOSQLS]RMWLVSUPSMSNL]MKMXLSMWWO_PXSMPVSPOXSWO\\UPdRLVSfUXYS\OPLkSÔSXYLS̀OPXKMWXOKiSWKLMXLSMPkŜUV_WUMKkS
RUMQURUXkSOKSXOKXSRUMQURUXkSOPSXYLS]MKXSÔSXYLS̀OPXKMWXOKŜOKSQKLMWYSÔSXK_NXiSOKSLPXUXRLSMPkS]LKNOPSOKSLPXUXkSXOSMPSMfMKVSÔS
]_PUXUTLSVM\MdLNSMdMUPNXSXYLS̀OPXKMWXOKŜOKSQKLMWYSÔSXYLSKLj_UKL\LPXNSÔSXYUNS]KOTUNUOPn

opqIgI�puKOTUVLVSXYLSefPLKSYMNŜ_R̂URRLVSUXNS]Mk\LPXSOQRUdMXUOPNS_PVLKSXYLS̀OPXKMWXSmOW_\LPXNiSXYLS̀OPXKMWXOKSNYMRRS
VL̂LPVSMPVSUPVL\PÛkSXYLSefPLKŜKO\SMRRSRONNiSRUMQURUXkiSVM\MdLSOKSL}]LPNLiSUPWR_VUPdSKLMNOPMQRLSMXXOKPLktNŜLLNSMPVS
RUXUdMXUOPSL}]LPNLNiSMKUNUPdSO_XSÔSMPkSRULPSWRMU\SOKSOXYLKSWRMU\ŜOKS]Mk\LPXSQkSMPkSa_QWOPXKMWXOKSOKSN_]]RULKSÔSMPkS
XULKnS�]OPSKLWLU]XSÔSPOXUWLSÔSMSRULPSWRMU\SOKSOXYLKSWRMU\ŜOKS]Mk\LPXiSXYLSefPLKSNYMRRSPOXÛkSXYLS̀OPXKMWXOKnSẑS
M]]KOTLVSQkSXYLSM]]RUWMQRLSWO_KXiSfYLPSKLj_UKLViSXYLS̀OPXKMWXOKS\MkSN_QNXUX_XLSMSN_KLXkSQOPVŜOKSXYLS]KO]LKXkSMdMUPNXS
fYUWYSXYLSRULPSOKSOXYLKSWRMU\ŜOKS]Mk\LPXSYMNSQLLPSMNNLKXLVn
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IJKLMJNOPQRSTJUVJWOXYTZ[
\]̂_̀âbcd̀e_ad_̂fgaĥig_̂ehhjâk̂lac_e]edk_â]gĉmknoai_p̂_̀cgjq̀ îĝ]kjr_̂g]̂_̀âlgi_ckd_gcp̂se_̀eîhataîfknĥk]_aĉ
cadaeu_̂g]̂_̀âlgi_ckd_gcvĥbuuredk_egî]gĉmknoai_p̂gĉe]̂_̀âwsiaĉfgaĥig_̂ukn̂_̀âlgi_ckd_gĉse_̀eîhataîfknĥ
k]_aĉ_̀âfk_âah_kxreh̀af̂eî_̀âlgi_ckd_̂ygdjoai_hp̂_̀âkogji_̂dac_e]eaf̂xn̂_̀âbcd̀e_ad_̂gĉkskcfaf̂xn̂xeifeiq̂
fehuj_âcahgrj_egip̂_̀aî_̀âlgi_ckd_gĉoknp̂jugîhataîkffe_egikr̂fknhv̂ig_edâ_ĝ_̀âwsiaĉkif̂bcd̀e_ad_p̂h_gû_̀â
zgc{̂ji_er̂uknoai_̂g]̂_̀âkogji_̂gseiq̂̀ kĥxaaîcadaetaf|̂}̀âlgi_ckd_̂}eoâh̀krr̂xâa~_aifaf̂kuucgucek_arn̂kif̂
_̀âlgi_ckd_̂�jôh̀krr̂xâeidcakhaf̂xn̂_̀âkogji_̂g]̂_̀âlgi_ckd_gcvĥcakhgikxrâdgh_ĥg]̂h̀j_fgsip̂farkn̂kif̂
h_kc_�jup̂urjĥei_acah_̂kĥucgtefaf̂]gĉeî_̀âlgi_ckd_̂ygdjoai_h|

IJKL�J�R��[OZ[POQJ�UY�QT[PUZ
IJKL�L�̂�jxh_ki_ekr̂lgoura_egîeĥ_̀âh_kqâeî_̀âucgqcahĥg]̂_̀âzgc{̂s̀aî_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂eĥ
hj]]edeai_rn̂dgoura_âeîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_ĥhĝ_̀k_̂_̀âwsiaĉdkîgddjun̂gĉj_ere�â_̀âzgc{̂]gĉ
e_ĥei_aifaf̂jha|

IJKL�L�̂z àî_̀âlgi_ckd_gĉdgihefacĥ_̀k_̂_̀âzgc{p̂gĉk̂ugc_egî_̀acag]̂s̀ed̀ _̂̀âwsiaĉkqcaaĥ_ĝkddau_̂
haukck_arnp̂eĥhjxh_ki_ekrrn̂dgoura_ap̂_̀âlgi_ckd_gĉh̀krr̂ucaukcâkif̂hjxoe_̂_ĝ_̀âbcd̀e_ad_̂k̂dgoucàaihetâreh_̂g]̂
e_aoĥ_ĝxâdgoura_af̂gĉdgccad_af̂ucegĉ_ĝ]eikr̂uknoai_|̂�kerjcâ_ĝeidrjfâkîe_aôgîhjd̀ r̂eh_̂fgaĥig_̂kr_aĉ_̀â
cahugihexere_n̂g]̂_̀âlgi_ckd_gĉ_ĝdgoura_âkrr̂zgc{̂eîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_h|

IJKL�L�̂�ugîcadaeu_̂g]̂_̀âlgi_ckd_gcvĥreh_p̂_̀âbcd̀e_ad_̂serr̂ok{âkîeihuad_egî_ĝfa_acoeiâs̀a_̀aĉ_̀âzgc{̂gĉ
faheqik_af̂ugc_egî_̀acag]̂eĥhjxh_ki_ekrrn̂dgoura_a|̂\]̂_̀âbcd̀e_ad_vĥeihuad_egîfehdrghaĥkin̂e_aop̂s̀a_̀aĉgĉig_̂
eidrjfaf̂gî_̀âlgi_ckd_gcvĥreh_p̂s̀ed̀ êĥig_̂hj]]edeai_rn̂dgoura_âeîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_ĥhĝ
_̀k_̂_̀âwsiaĉdkîgddjun̂gĉj_ere�â_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂]gĉe_ĥei_aifaf̂jhap̂_̀âlgi_ckd_gĉh̀krrp̂
xa]gcâehhjkidâg]̂_̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egip̂dgoura_âgĉdgccad_̂hjd̀ ê_aôjugîig_e]edk_egîxn̂_̀â
bcd̀e_ad_|̂\îhjd̀d̂khap̂_̀âlgi_ckd_gĉh̀krr̂_̀aîhjxoe_̂k̂ca�jah_̂]gĉkig_̀aĉeihuad_egîxn̂_̀âbcd̀e_ad_̂_ĝfa_acoeiâ
�jxh_ki_ekr̂lgoura_egi|

IJKL�L�̂z àî_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂eĥhjxh_ki_ekrrn̂dgoura_ap̂_̀âbcd̀e_ad_̂serr̂ucaukcâk̂lac_e]edk_â
g]̂�jxh_ki_ekr̂lgoura_egî_̀k_̂h̀krr̂ah_kxreh̀_̂̀âfk_âg]̂�jxh_ki_ekr̂lgoura_egi�̂ah_kxreh̀ĉahugihexere_eaĥg]̂_̀â
wsiaĉkif̂lgi_ckd_gĉ]gĉhadjce_np̂okei_aikidap̂̀ak_p̂j_ere_eahp̂fkokqâ_ĝ_̀âzgc{̂kif̂eihjckida�̂kif̂]e~̂_̀â_eoâ
se_̀eîs̀ed̀ _̂̀âlgi_ckd_gĉh̀krr̂]eieh̀k̂rr̂e_aoĥgî_̀âreh_̂kddgoukineiq̂_̀âlac_e]edk_a|̂zkccki_eaĥca�jecaf̂xn̂_̀â
lgi_ckd_̂ygdjoai_ĥh̀krr̂dgooaidâgî_̀âfk_âg]̂�jxh_ki_ekr̂lgoura_egîg]̂_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂
jirahĥg_̀acsehâucgtefaf̂eî_̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egi|

IJKL�L�̂}̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egîh̀krr̂xâhjxoe__af̂_ĝ_̀âwsiaĉkif̂lgi_ckd_gĉ]gĉ_̀aeĉsce__aî
kddau_kidâg]̂cahugihexere_eaĥkhheqiaf̂_ĝ_̀aôeî_̀âlac_e]edk_a|̂�ugîhjd̀k̂ddau_kidap̂kif̂dgihai_̂g]̂hjca_n̂e]̂kinp̂
_̀âwsiaĉh̀krr̂ok{âuknoai_̂g]̂ca_keikqâkuurneiq̂_ĝ_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]|̂�jd̀ûknoai_̂h̀krr̂xâ
kf�jh_af̂]gĉzgc{̂_̀k_̂eĥeidgoura_âgĉig_̂eîkddgcfkidâse_̀̂_̀âca�jecaoai_ĥg]̂_̀âlgi_ckd_̂ygdjoai_h|

IJKLKJWOS[POQJ���R�OZ�XJUSJ��T
IJKLKL�̂}̀âwsiaĉokn̂gddjun̂gĉjhâkin̂dgoura_af̂gĉukc_ekrrn̂dgoura_af̂ugc_egîg]̂_̀âzgc{̂k_̂kin̂h_kqâs̀aî
hjd̀ûgc_egîeĥfaheqik_af̂xn̂haukck_âkqcaaoai_̂se_̀̂_̀âlgi_ckd_gcp̂ucgtefaf̂hjd̀ĝddjukidn̂gĉjhâeĥdgihai_af̂_ĝ
xn̂_̀âeihjcaĉkif̂kj_̀gce�af̂xn̂ujxred̂kj_̀gce_eaĥ̀kteiq̂�jcehfed_egîgtaĉ_̀âmcg�ad_|̂�jd̀ûkc_ekr̂gddjukidn̂gĉjhâ
okn̂dgooaidâs̀a_̀aĉgĉig_̂_̀âugc_egîeĥhjxh_ki_ekrrn̂dgoura_ap̂ucgtefaf̂_̀âwsiaĉkif̂lgi_ckd_gĉ̀ktâ
kddau_af̂eîsce_eiq̂_̀âcahugihexere_eaĥkhheqiaf̂_ĝakd̀ĝ]̂_̀aô]gĉuknoai_hp̂ca_keikqap̂e]̂kinp̂hadjce_np̂okei_aikidap̂
àk_p̂j_ere_eahp̂fkokqâ_ĝ_̀âzgc{̂kif̂eihjckidap̂kif̂̀ ktâkqcaaf̂eîsce_eiq̂dgidacieiq̂_̀âuacegf̂]gĉdgccad_egîg]̂
_̀âzgc{̂kif̂dgooaidaoai_̂g]̂skccki_eaĥca�jecaf̂xn̂_̀âlgi_ckd_̂ygdjoai_h|̂z àî_̀âlgi_ckd_gĉdgihefacĥk̂
ugc_egîhjxh_ki_ekrrn̂dgoura_ap̂_̀âlgi_ckd_gĉh̀krr̂ucaukcâkif̂hjxoe_̂k̂reh_̂_ĝ_̀âbcd̀e_ad_̂kĥucgtefaf̂jifaĉ
�ad_egî�|�|�|̂lgihai_̂g]̂_̀âlgi_ckd_gĉ_ĝukc_ekr̂gddjukidn̂gĉjhâh̀krr̂ig_̂xâjicakhgikxrn̂se_̀̀ arf|̂}̀âh_kqâg]̂
_̀âucgqcahĥg]̂_̀âzgc{̂h̀krr̂xâfa_acoeiaf̂xn̂sce__aîkqcaaoai_̂xa_saaî_̀âwsiaĉkif̂lgi_ckd_gĉgcp̂e]̂iĝ
kqcaaoai_̂eĥcakd̀afp̂xn̂fadehegîg]̂_̀âbcd̀e_ad_|

IJKLKL�̂\ooafek_arn̂ucegĉ_ĝhjd̀ ûkc_ekr̂gddjukidn̂gĉjhap̂_̀âwsiacp̂lgi_ckd_gcp̂kif̂bcd̀e_ad_̂h̀krr̂�gei_rn̂eihuad_̂
_̀âkcak̂_ĝxâgddjueaf̂gĉugc_egîg]̂_̀âzgc{̂_ĝxâjhaf̂eîgcfaĉ_ĝfa_acoeiâkif̂cadgcf̂_̀âdgife_egîg]̂_̀âzgc{|
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IJKLKLMNOPQRSSNTUVRWXYSRNZ[WRR\N]̂TP_N̂ZWUYZQNT̀ ]̀̂ZP̀aNTWN]SRNTbNZN̂TWUYTPNTWN̂TWUYTPSNTbNUVRNcTWdNSVZQQNPTUǸTPSUYU]URN
Z̀ R̀̂UZP̀RNTbNcTWdNPTUǸTê QaYP[NXYUVNUVRNWRf]YWReRPUSNTbNUVRNgTPUWZ̀UNhT̀]eRPUSi

IJKLjkJlmnopJqrstpuvmrnJonwJlmnopJxoysunv
IJKLjkLjNÔTPNWR̀RŶUNTbNUVRNgTPUWZ̀UTWzSNPTUỲRNUVZUNUVRNcTWdNYSNWRZ\aNbTWNbYPZQNYPŜR̀UYTPNZP\NZ̀ R̀̂UZP̀RNZP\N]̂TPN
WR̀RŶUNTbNZNbYPZQN{̂ Q̂ỲZUYTPNbTWN|ZaeRPU_NUVRN{ẀVYUR̀UNXYQQN̂WTê UQaNeZdRNS]̀VNYPŜR̀UYTPiNcVRPNUVRN{ẀVYUR̀UNbYP\SN
UVRNcTWdNZ̀ R̀̂UZ}QRN]P\RWNUVRNgTPUWZ̀UNhT̀]eRPUSNZP\NUVRNgTPUWZ̀UNb]QQaN̂RWbTWeR\_NUVRN{ẀVYUR̀UNXYQQN̂WTê UQaN
YSS]RNZNbYPZQNgRWUYbỲZURNbTWN|ZaeRPUNSUZUYP[NUVZUNUTNUVRN}RSUNTbNUVRN{ẀVYUR̀UzSNdPTXQR\[R_NYPbTWeZUYTPNZP\N}RQYRb_NZP\N
TPNUVRN}ZSYSNTbNUVRN{ẀVYUR̀UzSNTP~SYURN�YSYUSNZP\NYPŜR̀UYTPS_NUVRNcTWdNVZSN}RRPǸTê QRUR\NYPNZ̀ T̀W\ZP̀RNXYUVNUVRN
gTPUWZ̀UNhT̀]eRPUSNZP\NUVZUNUVRNRPUYWRN}ZQZP̀RNbT]P\NUTN}RN\]RNUVRNgTPUWZ̀UTWNZP\NPTUR\NYPNUVRNbYPZQNgRWUYbỲZURNYSN\]RN
ZP\N̂ZaZ}QRiN�VRN{ẀVYUR̀UzSNbYPZQNgRWUYbỲZURNbTWN|ZaeRPUNXYQQǸTPSUYU]URNZNb]WUVRWNWR̂WRSRPUZUYTPNUVZUǸTP\YUYTPSNQYSUR\N
YPN�R̀UYTPN�i��i�NZSN̂WR̀R\RPUNUTNUVRNgTPUWZ̀UTWzSN}RYP[NRPUYUQR\NUTNbYPZQN̂ZaeRPUNVZ�RN}RRPNb]QbYQQR\i

IJKLjkL�N�RYUVRWNbYPZQN̂ZaeRPUNPTWNZPaNWReZYPYP[NWRUZYPR\N̂RẀRPUZ[RNSVZQQN}R̀TeRN\]RN]PUYQNUVRNgTPUWZ̀UTWNS]}eYUSNUTN
UVRN{ẀVYUR̀UN���NZPNZbbY\Z�YUNUVZUN̂ZaWTQQS_N}YQQSNbTWNeZURWYZQSNZP\NRf]ŶeRPU_NZP\NTUVRWNYP\R}UR\PRSSǸTPPR̀UR\NXYUVN
UVRNcTWdNbTWNXVỲVNUVRN�XPRWNTWNUVRN�XPRWzSN̂WT̂RWUaNeY[VUN}RNWRŜTPSY}QRNTWNRP̀]e}RWR\N�QRSSNZeT]PUSNXYUVVRQ\N
}aN�XPRW�NVZ�RN}RRPN̂ZY\NTWNTUVRWXYSRNSZUYSbYR\_N���NZǸRWUYbỲZURNR�Y\RP̀YP[NUVZUNYPS]WZP̀RNWRf]YWR\N}aNUVRNgTPUWZ̀UN
hT̀]eRPUSNUTNWReZYPNYPNbTẀRNZbURWNbYPZQN̂ZaeRPUNYSǸ]WWRPUQaNYPNRbbR̀U_N���NZNXWYUURPNSUZUReRPUNUVZUNUVRNgTPUWZ̀UTWN
dPTXSNTbNPTNWRZSTPNUVZUNUVRNYPS]WZP̀RNXYQQNPTUN}RNWRPRXZ}QRNUTǸT�RWNUVRN̂RWYT\NWRf]YWR\N}aNUVRNgTPUWZ̀UNhT̀]eRPUS_N
���ǸTPSRPUNTbNS]WRUa_NYbNZPa_NUTNbYPZQN̂ZaeRPU_N���N\T̀]eRPUZUYTPNTbNZPaNŜR̀YZQNXZWWZPUYRS_NS]̀VNZSNeZP]bZ̀U]WRWSzN
XZWWZPUYRSNTWNŜR̀YbỲN�]}̀TPUWZ̀UTWNXZWWZPUYRS_NZP\N���NYbNWRf]YWR\N}aNUVRN�XPRW_NTUVRWN\ZUZNRSUZ}QYSVYP[N̂ZaeRPUNTWN
SZUYSbZ̀UYTPNTbNT}QY[ZUYTPS_NS]̀VNZSNWR̀RŶUSNZP\NWRQRZSRSNZP\NXZY�RWSNTbNQYRPS_ǸQZYeS_NSR̀]WYUaNYPURWRSUS_NTWN
RP̀]e}WZP̀RSNZWYSYP[NT]UNTbNUVRNgTPUWZ̀U_NUTNUVRNR�URPUNZP\NYPNS]̀VNbTWeNZSNeZaN}RN\RSY[PZUR\N}aNUVRN�XPRWiN�bNZN
�]}̀TPUWZ̀UTWNWRb]SRSNUTNb]WPYSVNZNWRQRZSRNTWNXZY�RWNWRf]YWR\N}aNUVRN�XPRW_NUVRNgTPUWZ̀UTWNeZaNb]WPYSVNZN}TP\N
SZUYSbZ̀UTWaNUTNUVRN�XPRWNUTNYP\RePYbaNUVRN�XPRWNZ[ZYPSUNS]̀VNQYRP_ǸQZYe_NSR̀]WYUaNYPURWRSU_NTWNRP̀]e}WZP̀RiN�bNZNQYRP_N
Q̀ZYe_NSR̀]WYUaNYPURWRSU_NTWNRP̀]e}WZP̀RNWReZYPSN]PSZUYSbYR\NZbURWN̂ZaeRPUSNZWRNeZ\R_NUVRNgTPUWZ̀UTWNSVZQQNWRb]P\NUTN
UVRN�XPRWNZQQNeTPRaNUVZUNUVRN�XPRWNeZaN}RǸTê RQQR\NUTN̂ZaNYPN\YS̀VZW[YP[NUVRNQYRP_ǸQZYe_NSR̀]WYUaNYPURWRSU_NTWN
RP̀]e}WZP̀R_NYP̀Q]\YP[NZQQǸTSUSNZP\NWRZSTPZ}QRNZUUTWPRaSzNbRRSi

IJKLjkLMN�b_NZbURWN�]}SUZPUYZQNgTê QRUYTPNTbNUVRNcTWd_NbYPZQǸTê QRUYTPNUVRWRTbNYSNeZURWYZQQaN\RQZaR\NUVWT][VNPTNbZ]QUN
TbNUVRNgTPUWZ̀UTWNTWN}aNYSS]ZP̀RNTbNgVZP[RN�W\RWSNZbbR̀UYP[NbYPZQǸTê QRUYTP_NZP\NUVRN{ẀVYUR̀UNSTǸTPbYWeS_NUVRN
�XPRWNSVZQQ_N]̂TPNẐ Q̂ỲZUYTPN}aNUVRNgTPUWZ̀UTWNZP\ǸRWUYbỲZUYTPN}aNUVRN{ẀVYUR̀U_NZP\NXYUVT]UNURWeYPZUYP[NUVRN
gTPUWZ̀U_NeZdRN̂ZaeRPUNTbNUVRN}ZQZP̀RN\]RNbTWNUVZUN̂TWUYTPNTbNUVRNcTWdNb]QQaǸTê QRUR\_ǸTWWR̀UR\_NZP\NZ̀ R̀̂UR\iN�bN
UVRNWReZYPYP[N}ZQZP̀RNbTWNcTWdNPTUNb]QQaǸTê QRUR\NTWǸTWWR̀UR\NYSNQRSSNUVZPNWRUZYPZ[RNSUŶ]QZUR\NYPNUVRNgTPUWZ̀UN
hT̀]eRPUS_NZP\NYbN}TP\SNVZ�RN}RRPNb]WPYSVR\_NUVRNXWYUURPǸTPSRPUNTbNUVRNS]WRUaNUTN̂ZaeRPUNTbNUVRN}ZQZP̀RN\]RNbTWNUVZUN
T̂WUYTPNTbNUVRNcTWdNb]QQaǸTê QRUR\NZP\NZ̀ R̀̂UR\NSVZQQN}RNS]}eYUUR\N}aNUVRNgTPUWZ̀UTWNUTNUVRN{ẀVYUR̀UN̂WYTWNUTN
R̀WUYbỲZUYTPNTbNS]̀VN̂ZaeRPUiN�]̀VN̂ZaeRPUNSVZQQN}RNeZ\RN]P\RWNURWeSNZP\ǸTP\YUYTPSN[T�RWPYP[NbYPZQN̂ZaeRPU_N
R�̀R̂UNUVZUNYUNSVZQQNPTUǸTPSUYU]URNZNXZY�RWNTbNgQZYeSi

IJKLjkL�N�VRNeZdYP[NTbNbYPZQN̂ZaeRPUNSVZQQǸTPSUYU]URNZNXZY�RWNTbNgQZYeSN}aNUVRN�XPRWNR�̀R̂UNUVTSRNZWYSYP[NbWTe
Lj QYRPS_NgQZYeS_NSR̀]WYUaNYPURWRSUS_NTWNRP̀]e}WZP̀RSNZWYSYP[NT]UNTbNUVRNgTPUWZ̀UNZP\N]PSRUUQR\�
L� bZYQ]WRNTbNUVRNcTWdNUTǸTê QaNXYUVNUVRNWRf]YWReRPUSNTbNUVRNgTPUWZ̀UNhT̀]eRPUS�N
LM URWeSNTbNŜR̀YZQNXZWWZPUYRSNWRf]YWR\N}aNUVRNgTPUWZ̀UNhT̀]eRPUS�NTW
L� Z]\YUSN̂RWbTWeR\N}aNUVRN�XPRW_NYbN̂RWeYUUR\N}aNUVRNgTPUWZ̀UNhT̀]eRPUS_NZbURWNbYPZQN̂ZaeRPUi

IJKLjkL�N{̀ R̀̂UZP̀RNTbNbYPZQN̂ZaeRPUN}aNUVRNgTPUWZ̀UTW_NZN�]}̀TPUWZ̀UTW_NTWNZNS]̂ Q̂YRW_NSVZQQǸTPSUYU]URNZNXZY�RWNTbN
Q̀ZYeSN}aNUVZUN̂ZaRRNR�̀R̂UNUVTSRN̂WR�YT]SQaNeZ\RNYPNXWYUYP[NZP\NY\RPUYbYR\N}aNUVZUN̂ZaRRNZSN]PSRUUQR\NZUNUVRNUYeRNTbN
bYPZQN{̂ Q̂ỲZUYTPNbTWN|ZaeRPUi

����q��JjkJJJx����q����J�lJx������J���Jx��x����
IJjkLjJ�o�uvyJx u¡o¢vmrn£JonwJx r¤ os£
�VRNgTPUWZ̀UTWNSVZQQN}RNWRŜTPSY}QRNbTWNYPYUYZUYP[_NeZYPUZYPYP[_NZP\NS]̂RW�YSYP[NZQQNSZbRUaN̂WR̀Z]UYTPSNZP\N̂WT[WZeSNYPN
T̀PPR̀UYTPNXYUVNUVRN̂RWbTWeZP̀RNTbNUVRNgTPUWZ̀Ui

IJjkL�J�o�uvyJr�Jxu £rn£JonwJx rtu vy
IJjkL�LjN�VRNgTPUWZ̀UTWNSVZQQNUZdRNWRZSTPZ}QRN̂WR̀Z]UYTPSNbTWNSZbRUaNTb_NZP\NSVZQQN̂WT�Y\RNWRZSTPZ}QRN̂WTUR̀UYTPNUTN
ŴR�RPUN\ZeZ[R_NYP¥]Wa_NTWNQTSSNUT
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IJ KLMNOPKKQROSRTUKRVOWXRYSZROTUKWRMKWQOSQR[UORLYPR\KRY]]K̂TKZRTUKWK\P_
Ì TUKRVOWXRYSZRLYTKWaYNQRYSZRKbcaMLKSTRTOR\KRaŜOWMOWYTKZRTUKWKaSdR[UKTUKWRaSRQTOWYeKROSROWRO]]RTUKRQaTKdR

cSZKWR̂YWKdR̂cQTOZPdROWR̂OSTWONRO]RTUKRfOSTWŶTOWdRYRgc\̂OSTWŶTOWdROWRYRgc\hQc\̂OSTWŶTOW_RYSZ
Ii OTUKWRMWOMKWTPRYTRTUKRQaTKROWRYZjŶKSTRTUKWKTOdRQĉURYQRTWKKQdRQUWc\QdRNY[SQdR[YNXQdRMYkKLKSTQdRWOYZ[YPQdR

QTWĉTcWKQdRYSZRcTaNaTaKQRSOTRZKQaeSYTKZR]OWRWKLOkYNdRWKNÔYTaOSdROWRWKMNŶKLKSTRaSRTUKR̂OcWQKRO]R
ÔSQTWĉTaOSl

mnJoÌÌRpUKRfOSTWŶTOWRQUYNNR̂OLMNPR[aTUdRYSZReakKRSOTâKQRWKbcaWKZR\PRYMMNâY\NKRNY[QdRQTYTcTKQdROWZaSYŜKQdR̂OZKQdR
WcNKQRYSZRWKecNYTaOSQdRYSZRNY[]cNROWZKWQRO]RMc\NâRYcTUOWaTaKQdR\KYWaSeROSRQY]KTPRO]RMKWQOSQROWRMWOMKWTPROWRTUKaWR
MWOTK̂TaOSR]WOLRZYLYeKdRaSjcWPdROWRNOQQl

mnJoÌIiRpUKRfOSTWŶTOWRQUYNNRaLMNKLKSTdRKWK̂TdRYSZRLYaSTYaSdRYQRWKbcaWKZR\PRKqaQTaSeR̂OSZaTaOSQRYSZRMKW]OWLYŜKRO]R
TUKRfOSTWŶTdRWKYQOSY\NKRQY]KecYWZQR]OWRQY]KTPRYSZRMWOTK̂TaOSdRaŜNcZaSeRMOQTaSeRZYSeKWRQaeSQRYSZROTUKWR[YWSaSeQR
YeYaSQTRUYrYWZQ_RMWOLcNeYTaSeRQY]KTPRWKecNYTaOSQ_RYSZRSOTa]PaSeRTUKRO[SKWQRYSZRcQKWQRO]RYZjŶKSTRQaTKQRYSZRcTaNaTaKQRO]R
TUKRQY]KecYWZQl

mnJoÌIsRVUKSRcQKROWRQTOWYeKRO]RKqMNOQakKQROWROTUKWRUYrYWZOcQRLYTKWaYNQROWRKbcaMLKSTdROWRcScQcYNRLKTUOZQRYWKR
SK̂KQQYWPR]OWRKqK̂cTaOSRO]RTUKRVOWXdRTUKRfOSTWŶTOWRQUYNNRKqKŴaQKRcTLOQTR̂YWKRYSZR̂YWWPROSRQĉURŶTakaTaKQRcSZKWR
QcMKWkaQaOSRO]RMWOMKWNPRbcYNa]aKZRMKWQOSSKNl

mnJoÌItRpUKRfOSTWŶTOWRQUYNNRMWOLMTNPRWKLKZPRZYLYeKRYSZRNOQQRuOTUKWRTUYSRZYLYeKROWRNOQQRaSQcWKZRcSZKWRMWOMKWTPR
aSQcWYŜKRWKbcaWKZR\PRTUKRfOSTWŶTRvÔcLKSTQwRTORMWOMKWTPRWK]KWWKZRTORaSRgK̂TaOSQRxylzlxlzRYSZRxylzlxl{R̂YcQKZRaSR
[UONKROWRaSRMYWTR\PRTUKRfOSTWŶTOWdRYRgc\̂OSTWŶTOWdRYRgc\hQc\̂OSTWŶTOWdROWRYSPOSKRZaWK̂TNPROWRaSZaWK̂TNPRKLMNOPKZR\PR
YSPRO]RTUKLdROWR\PRYSPOSKR]OWR[UOQKRŶTQRTUKPRLYPR\KRNaY\NKRYSZR]OWR[UâURTUKRfOSTWŶTOWRaQRWKQMOSQa\NKRcSZKWR
gK̂TaOSQRxylzlxlzRYSZRxylzlxl{lRpUKRfOSTWŶTOWRLYPRLYXKRYRfNYaLR]OWRTUKR̂OQTRTORWKLKZPRTUKRZYLYeKROWRNOQQRTORTUKR
KqTKSTRQĉURZYLYeKROWRNOQQRaQRYTTWa\cTY\NKRTORŶTQROWROLaQQaOSQRO]RTUKR|[SKWROWR}ŴUaTK̂TROWRYSPOSKRZaWK̂TNPROWR
aSZaWK̂TNPRKLMNOPKZR\PRKaTUKWRO]RTUKLdROWR\PRYSPOSKR]OWR[UOQKRŶTQRKaTUKWRO]RTUKLRLYPR\KRNaY\NKdRYSZRSOTRYTTWa\cTY\NKRTOR
TUKR]YcNTROWRSKeNaeKŜKRO]RTUKRfOSTWŶTOWlRpUKR]OWKeOaSeRO\NaeYTaOSQRO]RTUKRfOSTWŶTOWRYWKRaSRYZZaTaOSRTORTUKR
fOSTWŶTOW~QRO\NaeYTaOSQRcSZKWRgK̂TaOSR{lx�l

mnJoÌI�RpUKRfOSTWŶTOWRQUYNNRZKQaeSYTKRYRWKQMOSQa\NKRLKL\KWRO]RTUKRfOSTWŶTOW~QROWeYSarYTaOSRYTRTUKRQaTKR[UOQKRZcTPR
QUYNNR\KRTUKRMWKkKSTaOSRO]RŶ âZKSTQlRpUaQRMKWQOSRQUYNNR\KRTUKRfOSTWŶTOW~QRQcMKWaSTKSZKSTRcSNKQQROTUKW[aQKRZKQaeSYTKZR
\PRTUKRfOSTWŶTOWRaSR[WaTaSeRTORTUKR|[SKWRYSZR}ŴUaTK̂Tl

mnJoÌI�RpUKRfOSTWŶTOWRQUYNNRSOTRMKWLaTRYSPRMYWTRO]RTUKR̂OSQTWĉTaOSROWRQaTKRTOR\KRNOYZKZRQORYQRTOR̂YcQKRZYLYeKROWR
ŴKYTKRYSRcSQY]KR̂OSZaTaOSl

mnJoÌI�n������n��n������n��n������n��n��������
�]RKaTUKWRMYWTPRQc]]KWQRaSjcWPROWRZYLYeKRTORMKWQOSROWRMWOMKWTPR\K̂YcQKRO]RYSRŶTROWROLaQQaOSRO]RTUKROTUKWRMYWTPdROWRO]R
OTUKWQR]OWR[UOQKRŶTQRQĉURMYWTPRaQRNKeYNNPRWKQMOSQa\NKdRSOTâKRO]RTUKRaSjcWPROWRZYLYeKdR[UKTUKWROWRSOTRaSQcWKZdRQUYNNR\KR
eakKSRTORTUKROTUKWRMYWTPR[aTUaSRYRWKYQOSY\NKRTaLKRSOTRKq̂KKZaSeRzxRZYPQRY]TKWRZaQ̂OkKWPlRpUKRSOTâKRQUYNNRMWOkaZKR
Qc]]âaKSTRZKTYaNRTORKSY\NKRTUKROTUKWRMYWTPRTORaSkKQTaeYTKRTUKRLYTTKWl

mnJoIin���������n���������n���n����������
mnJoIiIJRpUKRfOSTWŶTOWRaQRWKQMOSQa\NKR]OWR̂OLMNaYŜKR[aTURYSPRWKbcaWKLKSTQRaŜNcZKZRaSRTUKRfOSTWŶTRvÔcLKSTQR
WKeYWZaSeRUYrYWZOcQRLYTKWaYNQROWRQc\QTYŜKQlR�]RTUKRfOSTWŶTOWRKŜOcSTKWQRYRUYrYWZOcQRLYTKWaYNROWRQc\QTYŜKRSOTR
YZZWKQQKZRaSRTUKRfOSTWŶTRvÔcLKSTQRYSZRa]RWKYQOSY\NKRMWK̂YcTaOSQR[aNNR\KRaSYZKbcYTKRTORMWKkKSTR]OWKQKKY\NKR\OZaNPR
aSjcWPROWRZKYTURTORMKWQOSQRWKQcNTaSeR]WOLRYRLYTKWaYNROWRQc\QTYŜKdRaŜNcZaSeR\cTRSOTRNaLaTKZRTORYQ\KQTOQROWR
MONP̂UNOWaSYTKZR\aMUKSPNRu�f�wdRKŜOcSTKWKZROSRTUKRQaTKR\PRTUKRfOSTWŶTOWdRTUKRfOSTWŶTOWRQUYNNdRcMOSRWK̂OeSaraSeRTUKR
ÔSZaTaOSdRaLLKZaYTKNPRQTOMRVOWXRaSRTUKRY]]K̂TKZRYWKYRYSZRSOTa]PRTUKR|[SKWRYSZR}ŴUaTK̂TRO]RTUKR̂OSZaTaOSl

mnJoIiÌR�MOSRWK̂KaMTRO]RTUKRfOSTWŶTOW~QRSOTâKdRTUKR|[SKWRQUYNNRO\TYaSRTUKRQKWkâKQRO]RYRNâKSQKZRNY\OWYTOWPRTORkKWa]PR
TUKRMWKQKŜKROWRY\QKŜKRO]RTUKRLYTKWaYNROWRQc\QTYŜKRWKMOWTKZR\PRTUKRfOSTWŶTOWRYSZdRaSRTUKRKkKSTRQĉURLYTKWaYNROWR
Qc\QTYŜKRaQR]OcSZRTOR\KRMWKQKSTdRTOR̂YcQKRaTRTOR\KRWKSZKWKZRUYWLNKQQlR�SNKQQROTUKW[aQKRWKbcaWKZR\PRTUKRfOSTWŶTR
vÔcLKSTQdRTUKR|[SKWRQUYNNR]cWSaQURaSR[WaTaSeRTORTUKRfOSTWŶTOWRYSZR}ŴUaTK̂TRTUKRSYLKQRYSZRbcYNa]âYTaOSQRO]RMKWQOSQR
OWRKSTaTaKQR[UORYWKRTORMKW]OWLRTKQTQRkKWa]PaSeRTUKRMWKQKŜKROWRY\QKŜKRO]RTUKRLYTKWaYNROWRQc\QTYŜKROWR[UORYWKRTOR
MKW]OWLRTUKRTYQXRO]RWKLOkYNROWRQY]KR̂OSTYaSLKSTRO]RTUKRLYTKWaYNROWRQc\QTYŜKlRpUKRfOSTWŶTOWRYSZRTUKR}ŴUaTK̂TR[aNNR
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IJKLIMNOPJQINOPMKPMRQPSTUQJPVUPTJVMVUWPXMYMVUWPTRQMRQJPKJPUKMPQVMRQJPRYXPJQYXKUYZNQPKZ[Q\MVKUPMKPMRQPIQJXKUXPKJPQUMVMVQXP
IJKIKXQ]PZOPMRQPSTUQĴP_̀PQVMRQJPMRQPaKUMJY\MKJPKJPbJ\RVMQ\MPRYXPYUPKZ[Q\MVKUPMKPYPIQJXKUPKJPQUMVMOPIJKIKXQ]PZOPMRQP
STUQJcPMRQPSTUQJPXRYNNPIJKIKXQPYUKMRQJPMKPTRKLPMRQPaKUMJY\MKJPYU]PMRQPbJ\RVMQ\MPRYdQPUKPJQYXKUYZNQPKZ[Q\MVKÛP
eRQUPMRQPLYMQJVYNPKJPXfZXMYU\QPRYXPZQQUPJQU]QJQ]PRYJLNQXXcPeKJgPVUPMRQPỲ̀Q\MQ]PYJQYPXRYNNPJQXfLQPfIKUPTJVMMQUP
YWJQQLQUMPK̀PMRQPSTUQJPYU]PaKUMJY\MKĴPhOPaRYUWQPSJ]QJcPMRQPaKUMJY\MPiVLQPXRYNNPZQPQjMQU]Q]PYIIJKIJVYMQNOPYU]PMRQP
aKUMJY\MPkfLPXRYNNPZQPVU\JQYXQ]PZOPMRQPYLKfUMPK̀PMRQPaKUMJY\MKJlXPJQYXKUYZNQPY]]VMVKUYNP\KXMXPK̀PXRfM]KTUcP]QNYOcPYU]P
XMYJMmfÎ

nopqrsrsPiKPMRQP̀fNNQXMPQjMQUMPIQJLVMMQ]PZOPNYTcPMRQPSTUQJPXRYNNPVU]QLUV̀OPYU]PRKN]PRYJLNQXXPMRQPaKUMJY\MKJcP
kfZ\KUMJY\MKJXcPbJ\RVMQ\McPbJ\RVMQ\MlXP\KUXfNMYUMXcPYU]PYWQUMXPYU]PQLINKOQQXPK̀PYUOPK̀PMRQLP̀JKLPYU]PYWYVUXMP\NYVLXcP
]YLYWQXcPNKXXQXcPYU]PQjIQUXQXcPVU\Nf]VUWPZfMPUKMPNVLVMQ]PMKPYMMKJUQOXlP̀QQXcPYJVXVUWPKfMPK̀PKJPJQXfNMVUWP̀JKLP
IQJ̀KJLYU\QPK̀PMRQPeKJgPVUPMRQPỲ̀Q\MQ]PYJQYPV̀PVUP̀Y\MPMRQPLYMQJVYNPKJPXfZXMYU\QPIJQXQUMXPMRQPJVXgPK̀PZK]VNOPVU[fJOPKJP
]QYMRPYXP]QX\JVZQ]PVUPkQ\MVKUPtûv̂tPYU]PRYXPUKMPZQQUPJQU]QJQ]PRYJLNQXXcPIJKdV]Q]PMRYMPXf\RP\NYVLcP]YLYWQcPNKXXcPKJP
QjIQUXQPVXPYMMJVZfMYZNQPMKPZK]VNOPVU[fJOcPXV\gUQXXcP]VXQYXQPKJP]QYMRcPKJPMKPVU[fJOPMKPKJP]QXMJf\MVKUPK̀PMYUWVZNQPIJKIQJMOP
wKMRQJPMRYUPMRQPeKJgPVMXQǸxcPQj\QIMPMKPMRQPQjMQUMPMRYMPXf\RP]YLYWQcPNKXXcPKJPQjIQUXQPVXP]fQPMKPMRQP̀YfNMPKJPUQWNVWQU\QPK̀P
MRQPIYJMOPXQQgVUWPVU]QLUVMÔ

nopqrsryPiRQPSTUQJPXRYNNPUKMPZQPJQXIKUXVZNQPfU]QJPMRVXPkQ\MVKUPtûvP̀KJPRYzYJ]KfXPLYMQJVYNXPKJPXfZXMYU\QXPMRQP
aKUMJY\MKJPZJVUWXPMKPMRQPXVMQPfUNQXXPXf\RPLYMQJVYNXPKJPXfZXMYU\QXPYJQPJQ{fVJQ]PZOPMRQPaKUMJY\MP|K\fLQUMX̂PiRQPSTUQJP
XRYNNPZQPJQXIKUXVZNQP̀KJPRYzYJ]KfXPLYMQJVYNXPKJPXfZXMYU\QXPJQ{fVJQ]PZOPMRQPaKUMJY\MP|K\fLQUMXcPQj\QIMPMKPMRQPQjMQUMPK̀P
MRQPaKUMJY\MKJlXP̀YfNMPKJPUQWNVWQU\QPVUPMRQPfXQPYU]PRYU]NVUWPK̀PXf\RPLYMQJVYNXPKJPXfZXMYU\QX̂

nopqrsr}PiRQPaKUMJY\MKJPXRYNNPJQVLZfJXQPMRQPSTUQJP̀KJPMRQP\KXMPYU]PQjIQUXQPMRQPSTUQJPVU\fJXPwtxP̀KJPJQLQ]VYMVKUPK̀P
RYzYJ]KfXPLYMQJVYNXPKJPXfZXMYU\QXPMRQPaKUMJY\MKJPZJVUWXPMKPMRQPXVMQPYU]PUQWNVWQUMNOPRYU]NQXcPKJPw~xPTRQJQPMRQP
aKUMJY\MKJP̀YVNXPMKPIQJ̀KJLPVMXPKZNVWYMVKUXPfU]QJPkQ\MVKUPtûv̂tcPQj\QIMPMKPMRQPQjMQUMPMRYMPMRQP\KXMPYU]PQjIQUXQPYJQP]fQP
MKPMRQPSTUQJlXP̀YfNMPKJPUQWNVWQU\Q̂

nopqrsr�P_̀cPTVMRKfMPUQWNVWQU\QPKUPMRQPIYJMPK̀PMRQPaKUMJY\MKJcPMRQPaKUMJY\MKJPVXPRQN]PNVYZNQPZOPYPWKdQJULQUMPYWQU\OP̀KJP
MRQP\KXMPK̀PJQLQ]VYMVKUPK̀PYPRYzYJ]KfXPLYMQJVYNPKJPXfZXMYU\QPXKNQNOPZOPJQYXKUPK̀PIQJ̀KJLVUWPeKJgPYXPJQ{fVJQ]PZOPMRQP
aKUMJY\MP|K\fLQUMXcPMRQPSTUQJPXRYNNPJQVLZfJXQPMRQPaKUMJY\MKJP̀KJPYNNP\KXMPYU]PQjIQUXQPMRQJQZOPVU\fJJQ]̂

nopqryo�����������
_UPYUPQLQJWQU\OPỲ̀Q\MVUWPXỲQMOPK̀PIQJXKUXPKJPIJKIQJMOcPMRQPaKUMJY\MKJPXRYNNPY\McPYMPMRQPaKUMJY\MKJlXP]VX\JQMVKUcPMKP
IJQdQUMPMRJQYMQUQ]P]YLYWQcPVU[fJOcPKJPNKXX̂Pb]]VMVKUYNP\KLIQUXYMVKUPKJPQjMQUXVKUPK̀PMVLQP\NYVLQ]PZOPMRQPaKUMJY\MKJPKUP
Y\\KfUMPK̀PYUPQLQJWQU\OPXRYNNPZQP]QMQJLVUQ]PYXPIJKdV]Q]PVUPbJMV\NQPt�PYU]PbJMV\NQP�̂

�������oppooo���������o���o�����
nopprpo������������o���������o���o�����
nopprprpPiRQPaKUMJY\MKJPXRYNNPIfJ\RYXQPYU]PLYVUMYVUPVUXfJYU\QPK̀PMRQPMOIQXPYU]PNVLVMXPK̀PNVYZVNVMOcP\KUMYVUVUWPMRQP
QU]KJXQLQUMXcPYU]PXfZ[Q\MPMKPMRQPMQJLXPYU]P\KU]VMVKUXcPYXP]QX\JVZQ]PVUPMRQPbWJQQLQUMPKJPQNXQTRQJQPVUPMRQPaKUMJY\MP
|K\fLQUMX̂PiRQPaKUMJY\MKJPXRYNNPIfJ\RYXQPYU]PLYVUMYVUPMRQPJQ{fVJQ]PVUXfJYU\QP̀JKLPYUPVUXfJYU\QP\KLIYUOPKJP
VUXfJYU\QP\KLIYUVQXPNYT̀fNNOPYfMRKJVzQ]PMKPVXXfQPVUXfJYU\QPVUPMRQP[fJVX]V\MVKUPTRQJQPMRQP�JK[Q\MPVXPNK\YMQ]̂PiRQP
STUQJcPbJ\RVMQ\McPYU]PbJ\RVMQ\MlXP\KUXfNMYUMXPXRYNNPZQPUYLQ]PYXPY]]VMVKUYNPVUXfJQ]XPfU]QJPMRQPaKUMJY\MKJlXP
\KLLQJ\VYNPWQUQJYNPNVYZVNVMOPIKNV\OPKJPYXPKMRQJTVXQP]QX\JVZQ]PVUPMRQPaKUMJY\MP|K\fLQUMX̂

nopprpr�PiRQPaKUMJY\MKJPXRYNNPIJKdV]QPXfJQMOPZKU]XPK̀PMRQPMOIQXcP̀KJPXf\RPIQUYNPXfLXcPYU]PXfZ[Q\MPMKPXf\RPMQJLXPYU]P
\KU]VMVKUXPYXPJQ{fVJQ]PZOPMRQPaKUMJY\MP|K\fLQUMX̂PiRQPaKUMJY\MKJPXRYNNPIfJ\RYXQPYU]PLYVUMYVUPMRQPJQ{fVJQ]PZKU]XP
J̀KLPYP\KLIYUOPKJP\KLIYUVQXPNYT̀fNNOPYfMRKJVzQ]PMKPVXXfQPXfJQMOPZKU]XPVUPMRQP[fJVX]V\MVKUPTRQJQPMRQP�JK[Q\MPVXPNK\YMQ]̂

nopprprso�IKUPMRQPJQ{fQXMPK̀PYUOPIQJXKUPKJPQUMVMOPYIIQYJVUWPMKPZQPYPIKMQUMVYNPZQUQ̀V\VYJOPK̀PZKU]XP\KdQJVUWPIYOLQUMPK̀P
KZNVWYMVKUXPYJVXVUWPfU]QJPMRQPaKUMJY\McPMRQPaKUMJY\MKJPXRYNNPIJKLIMNOP̀fJUVXRPYP\KIOPK̀PMRQPZKU]XPKJPXRYNNPYfMRKJVzQPYP
\KIOPMKPZQP̀fJUVXRQ]̂

nopprpryo������o� o�����¡¡�����o��o�¢£�������o� o������������o��¤�����o���������rPeVMRVUPMRJQQPwvxPZfXVUQXXP]YOXPK̀PMRQP
]YMQPMRQPaKUMJY\MKJPZQ\KLQXPYTYJQPK̀PYUPVLIQU]VUWPKJPY\MfYNP\YU\QNNYMVKUPKJPQjIVJYMVKUPK̀PYUOPVUXfJYU\QPJQ{fVJQ]PZOP
MRQPaKUMJY\MP|K\fLQUMXcPMRQPaKUMJY\MKJPXRYNNPIJKdV]QPUKMV\QPMKPMRQPSTUQJPK̀PXf\RPVLIQU]VUWPKJPY\MfYNP\YU\QNNYMVKUPKJP
QjIVJYMVKÛP�IKUPJQ\QVIMPK̀PUKMV\QP̀JKLPMRQPaKUMJY\MKJcPMRQPSTUQJPXRYNNcPfUNQXXPMRQPNYIXQPVUP\KdQJYWQPYJVXQXP̀JKLPYUPY\MP
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IJKILMNNMIOKIPKQRSKTUOSJVKRWXSKQRSKJMYRQKQIKNQIZKQRSK[IJ\K]OQM̂KQRSK̂WZNSKMOK_IXSJWYSKRWNK̀SSOK_]JSaK̀bKQRSK
ZJI_]JSLSOQKIPKJSẐW_SLSOQK_IXSJWYSK̀bKQRSKcIOQJW_QIJdKeRSKP]JOMNRMOYKIPKOIQM_SK̀bKQRSKcIOQJW_QIJKNRŴ̂KOIQKJŜMSXSK
QRSKcIOQJW_QIJKIPKWObK_IOQJW_Q]ŴKÌ M̂YWQMIOKQIKZJIXMaSKWObKJSf]MJSaK_IXSJWYSd

ghiijkhlmnopqrhsnrtpunvo
ghiijkjiheRSKTUOSJKNRŴ̂KZ]J_RWNSKWOaKLWMOQWMOKMON]JWO_SKIPKQRSKQbZSNKWOaK̂MLMQNKIPK̂MẀM̂MQbVK_IOQWMOMOYKQRSK
SOaIJNSLSOQNVKWOaKN]̀wS_QKQIKQRSKQSJLNKWOaK_IOaMQMIONVKWNKaSN_JM̀SaKMOKQRSKxYJSSLSOQKIJKŜNSURSJSKMOKQRSKcIOQJW_QK
yI_]LSOQNdKeRSKTUOSJKNRŴ̂KZ]J_RWNSKWOaKLWMOQWMOKQRSKJSf]MJSaKMON]JWO_SKPJILKWOKMON]JWO_SK_ILZWObKIJKMON]JWO_SK
_ILZWOMSNK̂WUP]̂̂bKW]QRIJMzSaKQIKMNN]SKMON]JWO_SKMOKQRSKw]JMNaM_QMIOKURSJSKQRSK{JIwS_QKMNK̂I_WQSadK

ghiijkjkh|u}~tpoh��h�tpv�uroh�o�t}po�h�p��op��hsnrtpunvojK�PKQRSKTUOSJKPWM̂NKQIKZ]J_RWNSKWOaKLWMOQWMOKQRSKJSf]MJSaK
ZJIZSJQbKMON]JWO_SVKUMQRKŴ̂KIPKQRSK_IXSJWYSNKWOaKMOKQRSKWLI]OQNKaSN_JM̀SaKMOKQRSKxYJSSLSOQKIJKŜNSURSJSKMOKQRSK
cIOQJW_QKyI_]LSOQNVKQRSKTUOSJKNRŴ̂KMOPIJLKQRSKcIOQJW_QIJKMOKUJMQMOYKZJMIJKQIK_ILLSO_SLSOQKIPKQRSK[IJ\dK�ZIOK
JS_SMZQKIPKOIQM_SKPJILKQRSKTUOSJVKQRSKcIOQJW_QIJKLWbKaŜWbK_ILLSO_SLSOQKIPKQRSK[IJ\KWOaKLWbKÌQWMOKMON]JWO_SKQRWQK
UM̂̂KZJIQS_QKQRSKMOQSJSNQNKIPKQRSKcIOQJW_QIJVK�]̀_IOQJW_QIJNVKWOaK�]̀��]̀_IOQJW_QIJNKMOKQRSK[IJ\dK[RSOKQRSKPWM̂]JSKQIK
ZJIXMaSK_IXSJWYSKRWNK̀SSOK_]JSaKIJKJSNÎXSaVKQRSKcIOQJW_QK�]LKWOaKcIOQJW_QKeMLSKNRŴ̂K̀SKSf]MQẀ b̂KWaw]NQSadK�OKQRSK
SXSOQKQRSKTUOSJKPWM̂NKQIKZJI_]JSK_IXSJWYSVKQRSKTUOSJKUWMXSNKŴ̂KJMYRQNKWYWMONQKQRSKcIOQJW_QIJVK�]̀_IOQJW_QIJNVKWOaK
�]̀�N]̀_IOQJW_QIJNKQIKQRSKS�QSOQKQRSK̂INNKQIKQRSKTUOSJKUI]̂aKRWXSK̀SSOK_IXSJSaK̀bKQRSKMON]JWO_SKQIKRWXSK̀SSOK
ZJI_]JSaK̀bKQRSKTUOSJdKeRSK_INQKIPKQRSKMON]JWO_SKNRŴ̂K̀SK_RWJYSaKQIKQRSKTUOSJK̀bKWKcRWOYSKTJaSJdK�PKQRSKTUOSJKaISNK
OIQKZJIXMaSKUJMQQSOKOIQM_SVKWOaKQRSKcIOQJW_QIJKMNKaWLWYSaK̀bKQRSKPWM̂]JSKIJKOSŶS_QKIPKQRSKTUOSJKQIKZ]J_RWNSKIJK
LWMOQWMOKQRSKJSf]MJSaKMON]JWO_SVKQRSKTUOSJKNRŴ̂KJSML̀ ]JNSKQRSKcIOQJW_QIJKPIJKŴ̂KJSWNIOẀ ŜK_INQNKWOaKaWLWYSNK
WQQJM̀]QẀ ŜKQRSJSQId

ghiijkj�h���}voh��h�unvo~~u�}�nh�ph���}pu�}�nh��hlmnopqrh�o�t}po�h�p��op��hsnrtpunvojK[MQRMOKQRJSSK���K̀]NMOSNNKaWbNKIPK
QRSKaWQSKQRSKTUOSJK̀S_ILSNKWUWJSKIPKWOKMLZSOaMOYKIJKW_Q]ŴK_WO_Ŝ̂WQMIOKIJKS�ZMJWQMIOKIPKWObKZJIZSJQbKMON]JWO_SK
JSf]MJSaK̀bKQRSKcIOQJW_QKyI_]LSOQNVKQRSKTUOSJKNRŴ̂KZJIXMaSKOIQM_SKQIKQRSKcIOQJW_QIJKIPKN]_RKMLZSOaMOYKIJKW_Q]ŴK
_WO_Ŝ̂WQMIOKIJKS�ZMJWQMIOdK�ÔSNNKQRSK̂WZNSKMOK_IXSJWYSKWJMNSNKPJILKWOKW_QKIJKILMNNMIOKIPKQRSKcIOQJW_QIJ�K���KQRSK
cIOQJW_QIJVK]ZIOKJS_SMZQKIPKOIQM_SKPJILKQRSKTUOSJVKNRŴ̂KRWXSKQRSKJMYRQKQIKNQIZKQRSK[IJ\K]OQM̂KQRSK̂WZNSKMOK_IXSJWYSKRWNK
S̀SOK_]JSaK̀bKQRSKZJI_]JSLSOQKIPKJSẐW_SLSOQK_IXSJWYSK̀bKSMQRSJKQRSKTUOSJKIJKQRSKcIOQJW_QIJ�K���KQRSKcIOQJW_QKeMLSK
WOaKcIOQJW_QK�]LKNRŴ̂K̀SKSf]MQẀ b̂KWaw]NQSa�KWOaK���KQRSKTUOSJKUWMXSNKŴ̂KJMYRQNKWYWMONQKQRSKcIOQJW_QIJVK
�]̀_IOQJW_QIJNVKWOaK�]̀�N]̀_IOQJW_QIJNKQIKQRSKS�QSOQKWObK̂INNKQIKQRSKTUOSJKUI]̂aKRWXSK̀SSOK_IXSJSaK̀bKQRSKMON]JWO_SK
RWaKMQKOIQKS�ZMJSaKIJK̀SSOK_WO_Ŝ̂SadK�PKQRSKcIOQJW_QIJKZ]J_RWNSNKJSẐW_SLSOQK_IXSJWYSVKQRSK_INQKIPKQRSKMON]JWO_SKNRŴ̂K
S̀K_RWJYSaKQIKQRSKTUOSJK̀bKWOKWZZJIZJMWQSKcRWOYSKTJaSJdKeRSKP]JOMNRMOYKIPKOIQM_SK̀bKQRSKTUOSJKNRŴ̂KOIQKJŜMSXSKQRSK
TUOSJKIPKWObK_IOQJW_Q]ŴKÌ M̂YWQMIOKQIKZJIXMaSKJSf]MJSaKMON]JWO_Sd

ghiij�h�u}�oprh��h�t�p��u�}�n
ghiij�jiKeRSKTUOSJKWOaKcIOQJW_QIJKUWMXSKŴ̂KJMYRQNKWYWMONQK���KSW_RKIQRSJKWOaKWObKIPKQRSMJKN]̀_IOQJW_QIJNVK
N]̀�N]̀_IOQJW_QIJNVKWYSOQNVKWOaKSLẐIbSSNVKSW_RKIPKQRSKIQRSJ�K���KQRSKxJ_RMQS_QKWOaKxJ_RMQS_Q�NK_ION]̂QWOQN�KWOaK���K
�SZWJWQSKcIOQJW_QIJNVKMPKWObVKWOaKWObKIPKQRSMJKN]̀_IOQJW_QIJNVKN]̀�N]̀_IOQJW_QIJNVKWYSOQNVKWOaKSLẐIbSSNVKPIJKaWLWYSNK
_W]NSaK̀bKPMJSVKIJKIQRSJK_W]NSNKIPK̂INNVKQIKQRSKS�QSOQKQRINSK̂INNSNKWJSK_IXSJSaK̀bKZJIZSJQbKMON]JWO_SKJSf]MJSaK̀bKQRSK
xYJSSLSOQKIJKIQRSJKZJIZSJQbKMON]JWO_SKWZẐM_Ẁ ŜKQIKQRSK{JIwS_QVKS�_SZQKN]_RKJMYRQNKWNKQRSbKRWXSKQIKZJI_SSaNKIPKN]_RK
MON]JWO_SdKeRSKTUOSJKIJKcIOQJW_QIJVKWNKWZZJIZJMWQSVKNRŴ̂KJSf]MJSKNMLM̂WJKUJMQQSOKUWMXSJNKMOKPWXIJKIPKQRSKMOaMXMa]ŴNK
WOaKSOQMQMSNKMaSOQMPMSaKẀIXSKPJILKQRSKxJ_RMQS_QVKxJ_RMQS_Q�NK_ION]̂QWOQNVK�SZWJWQSKcIOQJW_QIJNVKN]̀_IOQJW_QIJNVKWOaK
N]̀�N]̀_IOQJW_QIJNdKeRSKZÎM_MSNKIPKMON]JWO_SKZ]J_RWNSaKWOaKLWMOQWMOSaK̀bKSW_RKZSJNIOKIJKSOQMQbKWYJSSMOYKQIKUWMXSK
_̂WMLNKZ]JN]WOQKQIKQRMNKNS_QMIOK��d�d�KNRŴ̂KOIQKZJIRM̀MQKQRMNKUWMXSJKIPKN]̀JIYWQMIOdKeRMNKUWMXSJKIPKN]̀JIYWQMIOKNRŴ̂K̀SK
SPPS_QMXSKWNKQIKWKZSJNIOKIJKSOQMQbK���KSXSOKQRI]YRKQRWQKZSJNIOKIJKSOQMQbKUI]̂aKIQRSJUMNSKRWXSKWKa]QbKIPKMOaSLOMPM_WQMIOVK
_IOQJW_Q]ŴKIJKIQRSJUMNSVK���KSXSOKQRI]YRKQRWQKZSJNIOKIJKSOQMQbKaMaKOIQKZWbKQRSKMON]JWO_SKZJSLM]LKaMJS_Q̂bKIJKMOaMJS_Q̂bVK
IJK���KURSQRSJKIJKOIQKQRSKZSJNIOKIJKSOQMQbKRWaKWOKMON]JẀ ŜKMOQSJSNQKMOKQRSKaWLWYSaKZJIZSJQbd

ghiij�jkK�PKa]JMOYKQRSK{JIwS_QK_IONQJ]_QMIOKZSJMIaKQRSKTUOSJKMON]JSNKZJIZSJQMSNVKJSŴKIJKZSJNIOŴKIJK̀IQRVKWQKIJKWawW_SOQK
QIKQRSKNMQSK̀bKZJIZSJQbKMON]JWO_SK]OaSJKZÎM_MSNKNSZWJWQSKPJILKQRINSKMON]JMOYKQRSK{JIwS_QVKIJKMPKWPQSJKPMOŴKZWbLSOQK
ZJIZSJQbKMON]JWO_SKMNKQIK̀SKZJIXMaSaKIOKQRSK_ILẐSQSaK{JIwS_QKQRJI]YRKWKZÎM_bKIJKZÎM_MSNKIQRSJKQRWOKQRINSKMON]JMOYKQRSK
{JIwS_QKa]JMOYKQRSK_IONQJ]_QMIOKZSJMIaVKQIKQRSKS�QSOQKZSJLMNNM̀̂SK̀bKN]_RKZÎM_MSNVKQRSKTUOSJKUWMXSNKŴ̂KJMYRQNKMOK
W__IJaWO_SKUMQRKQRSKQSJLNKIPK�S_QMIOK��d�d�KPIJKaWLWYSNK_W]NSaK̀bKPMJSKIJKIQRSJK_W]NSNKIPK̂INNK_IXSJSaK̀bKQRMNKNSZWJWQSK
ZJIZSJQbKMON]JWO_Sd

ghiij h¡�rrh��h¢ro£h¤tr}norrhsn�oppt��}�n£hun�h¥o~u�h}nh��¦�~o�}�nhsnrtpunvo
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HIJKLMNJOPKQRKRIJKLMNJOSTKUVRWUNPKXQYKVZO[IQTJKQN\KXQWNRQWNKWNTZOQN[JKRIQRKMW]]KVOURJ[RKRIJKLMNJOKQ̂QWNTRK]UTTKU_K
ZTJKU_KRIJKLMNJOSTKVOUVJORYPKUOKRIJKWNQ̀W]WRYKRUK[UN\Z[RKNUOXQ]KUVJOQRWUNTPK\ZJKRUK_WOJKUOKURIJOK[QZTJTKU_K]UTTaKHIJK
LMNJOKMQWbJTKQ]]KOŴIRTKU_KQ[RWUNKQ̂QWNTRKRIJKcUNROQ[RUOKQN\KdO[IWRJ[RK_UOK]UTTKU_KZTJKU_KRIJKLMNJOSTKVOUVJORYPK\ZJKRUK
_WOJKUOKURIJOKIQeQO\TKIUMJbJOK[QZTJ\a

fgghijklmnopqrspjtsljurppvrqrspjwxjysonzrlj{woo
fjgghihgKdK]UTTKWNTZOJ\KZN\JOKRIJKVOUVJORYKWNTZOQN[JKOJ|ZWOJ\K̀YKRIJKd̂OJJXJNRKTIQ]]K̀JKQ\}ZTRJ\K̀YKRIJKLMNJOKQTK
_W\Z[WQOYKQN\KXQ\JKVQYQ̀]JKRUKRIJKLMNJOKQTK_W\Z[WQOYK_UOKRIJKWNTZOJ\TPKQTKRIJWOKWNRJOJTRTKXQYKQVVJQOPKTZ̀}J[RKRUK
OJ|ZWOJXJNRTKU_KQNYKQVV]W[Q̀]JKXUOR̂Q̂JJK[]QZTJKQN\KU_K~J[RWUNK��a�a�aKHIJKLMNJOKTIQ]]KVQYKRIJKdO[IWRJ[RKQN\K
cUNROQ[RUOKRIJWOK}ZTRKTIQOJTKU_KWNTZOQN[JKVOU[JJ\TKOJ[JWbJ\K̀YKRIJKLMNJOPKQN\K̀YKQVVOUVOWQRJKQ̂OJJXJNRTKRIJKdO[IWRJ[RK
QN\KcUNROQ[RUOKTIQ]]KXQ�JKVQYXJNRTKRUKRIJWOK[UNTZ]RQNRTKQN\K~Z̀[UNROQ[RUOTKWNKTWXW]QOKXQNNJOa

fjgghih�K�OWUOKRUKTJRR]JXJNRKU_KQNKWNTZOJ\K]UTTPKRIJKLMNJOKTIQ]]KNURW_YKRIJKcUNROQ[RUOKU_KRIJKRJOXTKU_KRIJKVOUVUTJ\K
TJRR]JXJNRKQTKMJ]]KQTKRIJKVOUVUTJ\KQ]]U[QRWUNKU_KRIJKWNTZOQN[JKVOU[JJ\TaKHIJKcUNROQ[RUOKTIQ]]KIQbJK��K\QYTK_OUXKOJ[JWVRK
U_KNURW[JKRUKÙ}J[RKRUKRIJKVOUVUTJ\KTJRR]JXJNRKUOKQ]]U[QRWUNKU_KRIJKVOU[JJ\TaK�_KRIJKcUNROQ[RUOK\UJTKNURKÙ}J[RPKRIJK
LMNJOKTIQ]]KTJRR]JKRIJK]UTTKQN\KRIJKcUNROQ[RUOKTIQ]]K̀JK̀UZN\K̀YKRIJKTJRR]JXJNRKQN\KQ]]U[QRWUNaK�VUNKOJ[JWVRPKRIJKLMNJOK
TIQ]]K\JVUTWRKRIJKWNTZOQN[JKVOU[JJ\TKWNKQKTJVQOQRJKQ[[UZNRKQN\KXQ�JKRIJKQVVOUVOWQRJK\WTROẀZRWUNTaKHIJOJQ_RJOPKW_KNUK
URIJOKQ̂OJJXJNRKWTKXQ\JKUOKRIJKLMNJOK\UJTKNURKRJOXWNQRJKRIJKcUNROQ[RK_UOK[UNbJNWJN[JPKRIJKLMNJOKQN\KcUNROQ[RUOK
TIQ]]KJ�J[ZRJKQKcIQN̂JKLO\JOK_UOKOJ[UNTROZ[RWUNKU_KRIJK\QXQ̂J\KUOK\JTROUYJ\K�UO�KWNKRIJKQXUZNRKQ]]U[QRJ\K_UOKRIQRK
VZOVUTJaK�_KRIJKcUNROQ[RUOKRWXJ]YKÙ}J[RTKRUKJWRIJOKRIJKRJOXTKU_KRIJKVOUVUTJ\KTJRR]JXJNRKUOKRIJKQ]]U[QRWUNKU_KRIJK
VOU[JJ\TPKRIJKLMNJOKXQYKVOU[JJ\KRUKTJRR]JKRIJKWNTZOJ\K]UTTPKQN\KQNYK\WTVZRJK̀JRMJJNKRIJKLMNJOKQN\KcUNROQ[RUOKQOWTWN̂K
UZRKU_KRIJKTJRR]JXJNRKUOKQ]]U[QRWUNKU_KRIJKVOU[JJ\TKTIQ]]K̀JKOJTU]bJ\KVZOTZQNRKRUKdORW[]JK��aK�JN\WN̂KOJTU]ZRWUNKU_KQNYK
\WTVZRJPKRIJKLMNJOKXQYKWTTZJKQKcUNTROZ[RWUNKcIQN̂JK�WOJ[RWbJK_UOKRIJKOJ[UNTROZ[RWUNKU_KRIJK\QXQ̂J\KUOK\JTROUYJ\K
�UO�a

k��y�{�jg�jjj�������y��jk��j�������y��j��j����
fjg�hgj�s�w�rz�s�jwxj�wz�
fjg�hghgK�_KQKVUORWUNKU_KRIJK�UO�KWTK[UbJOJ\K[UNROQOYKRUKRIJKdO[IWRJ[RSTKOJ|ZJTRKUOKRUKOJ|ZWOJXJNRTKTVJ[W_W[Q]]YK
J�VOJTTJ\KWNKRIJKcUNROQ[RK�U[ZXJNRTPKWRKXZTRPKW_KOJ|ZJTRJ\KWNKMOWRWN̂K̀YKRIJKdO[IWRJ[RPK̀JKZN[UbJOJ\K_UOKRIJKdO[IWRJ[RSTK
J�QXWNQRWUNKQN\K̀JKOJV]Q[J\KQRKRIJKcUNROQ[RUOSTKJ�VJNTJKMWRIUZRK[IQN̂JKWNKRIJKcUNROQ[RKHWXJa

fjg�hgh�K�_KQKVUORWUNKU_KRIJK�UO�KIQTK̀JJNK[UbJOJ\KRIQRKRIJKdO[IWRJ[RKIQTKNURKTVJ[W_W[Q]]YKOJ|ZJTRJ\KRUKJ�QXWNJKVOWUOKRUK
WRTK̀JWN̂K[UbJOJ\PKRIJKdO[IWRJ[RKXQYKOJ|ZJTRKRUKTJJKTZ[IK�UO�KQN\KWRKTIQ]]K̀JKZN[UbJOJ\K̀YKRIJKcUNROQ[RUOaK�_KTZ[IK
�UO�KWTKWNKQ[[UO\QN[JKMWRIKRIJKcUNROQ[RK�U[ZXJNRTPKRIJKcUNROQ[RUOKTIQ]]K̀JKJNRWR]J\KRUKQNKJ|ZWRQ̀]JKQ\}ZTRXJNRKRUKRIJK
cUNROQ[RK~ZXKQN\KcUNROQ[RKHWXJKQTKXQYK̀JKQVVOUVOWQRJaK�_KTZ[IK�UO�KWTKNURKWNKQ[[UO\QN[JKMWRIKRIJKcUNROQ[RK
�U[ZXJNRTPKRIJK[UTRTKU_KZN[UbJOWN̂KRIJK�UO�PKQN\KRIJK[UTRKU_K[UOOJ[RWUNPKTIQ]]K̀JKQRKRIJKcUNROQ[RUOSTKJ�VJNTJa

fjg�h�j�wzzr�p�wsjwxj�wz�
fjg�h�hgj�rxwzrjun�optsp�tvj�wq�vrp�ws
HIJKcUNROQ[RUOKTIQ]]KVOUXVR]YK[UOOJ[RK�UO�KOJ}J[RJ\K̀YKRIJKdO[IWRJ[RKUOK_QW]WN̂KRUK[UN_UOXKRUKRIJKOJ|ZWOJXJNRTKU_KRIJK
cUNROQ[RK�U[ZXJNRTPK\WT[UbJOJ\K̀J_UOJK~Z̀TRQNRWQ]KcUXV]JRWUNKQN\KMIJRIJOKUOKNURK_Q̀OW[QRJ\PKWNTRQ]]J\KUOK[UXV]JRJ\aK
cUTRTKU_K[UOOJ[RWN̂KTZ[IKOJ}J[RJ\K�UO�PKWN[]Z\WN̂KQ\\WRWUNQ]KRJTRWN̂KQN\KWNTVJ[RWUNTPKRIJK[UTRKU_KZN[UbJOWN̂KQN\K
OJV]Q[JXJNRPKQN\K[UXVJNTQRWUNK_UOKRIJKdO[IWRJ[RSTKTJObW[JTKQN\KJ�VJNTJTKXQ\JKNJ[JTTQOYKRIJOJ̀YPKTIQ]]K̀JKQRKRIJK
cUNROQ[RUOSTKJ�VJNTJa

fjg�h�h�jkxprzjun�optsp�tvj�wq�vrp�ws
fjg�h�h�hgK�NKQ\\WRWUNKRUKRIJKcUNROQ[RUOSTKÙ]ŴQRWUNTKZN\JOK~J[RWUNK a�PKW_PKMWRIWNKUNJKYJQOKQ_RJOKRIJK\QRJKU_K~Z̀TRQNRWQ]K
cUXV]JRWUNKU_KRIJK�UO�KUOK\JTŴNQRJ\KVUORWUNKRIJOJU_KUOKQ_RJOKRIJK\QRJK_UOK[UXXJN[JXJNRKU_KMQOOQNRWJTKJTRQ̀]WTIJ\K
ZN\JOK~J[RWUNK¡a¡a�PKUOK̀YKRJOXTKU_KQNYKQVV]W[Q̀]JKTVJ[WQ]KMQOOQNRYKOJ|ZWOJ\K̀YKRIJKcUNROQ[RK�U[ZXJNRTPKQNYKU_KRIJK
�UO�KWTK_UZN\KRUK̀JKNURKWNKQ[[UO\QN[JKMWRIKRIJKOJ|ZWOJXJNRTKU_KRIJKcUNROQ[RK�U[ZXJNRTPKRIJKcUNROQ[RUOKTIQ]]K[UOOJ[RKWRK
VOUXVR]YKQ_RJOKOJ[JWVRKU_KNURW[JK_OUXKRIJKLMNJOKRUK\UKTUPKZN]JTTKRIJKLMNJOKIQTKVOJbWUZT]YK̂WbJNKRIJKcUNROQ[RUOKQK
MOWRRJNKQ[[JVRQN[JKU_KTZ[IK[UN\WRWUNaKHIJKLMNJOKTIQ]]K̂WbJKTZ[IKNURW[JKVOUXVR]YKQ_RJOK\WT[UbJOYKU_KRIJK[UN\WRWUNaK
�ZOWN̂KRIJKUNJ¢YJQOKVJOWU\K_UOK[UOOJ[RWUNKU_K�UO�PKW_KRIJKLMNJOK_QW]TKRUKNURW_YKRIJKcUNROQ[RUOKQN\K̂WbJKRIJKcUNROQ[RUOK
QNKUVVUORZNWRYKRUKXQ�JKRIJK[UOOJ[RWUNPKRIJKLMNJOKMQWbJTKRIJKOŴIRTKRUKOJ|ZWOJK[UOOJ[RWUNK̀YKRIJKcUNROQ[RUOKQN\KRUKXQ�JK
QK[]QWXK_UOK̀OJQ[IKU_KMQOOQNRYaK�_KRIJKcUNROQ[RUOK_QW]TKRUK[UOOJ[RKNUN[UN_UOXWN̂K�UO�KMWRIWNKQKOJQTUNQ̀]JKRWXJK\ZOWN̂K
RIQRKVJOWU\KQ_RJOKOJ[JWVRKU_KNURW[JK_OUXKRIJKLMNJOKUOKdO[IWRJ[RPKRIJKLMNJOKXQYK[UOOJ[RKWRKWNKQ[[UO\QN[JKMWRIK
~J[RWUNK�a�a
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IJKLMLMLMLNOPQNRSQTUQVWNXQWYRZN[RWN\RWWQ\]YRSNR[N̂RW_ǸPVaaNbQNQc]QSZQZNdY]PNWQ̀XQ\]N]RNXRW]YRS̀NR[N̂RW_N[YẀ]N
XQW[RWeQZNV[]QWNfgb̀]VS]YVaNhReXaQ]YRSNbUN]PQNXQWYRZNR[N]YeQNbQ]dQQSNfgb̀]VS]YVaNhReXaQ]YRSNVSZN]PQNV\]gVaN
\ReXaQ]YRSNR[N]PV]NXRW]YRSNR[N]PQN̂RW_i

IJKLMLMLMjNOPQNRSQTUQVWNXQWYRZN[RWN\RWWQ\]YRSNR[N̂RW_ǸPVaaNSR]NbQNQc]QSZQZNbUN\RWWQ\]YkQN̂RW_NXQW[RWeQZNbUN]PQN
hRS]WV\]RWNXgẀgVS]N]RN]PỲNfQ\]YRSNlmimi

IJKLMLMjNOPQNhRS]WV\]RWǸPVaaNWQeRkQN[WReN]PQǸY]QNXRW]YRS̀NR[N]PQN̂RW_N]PV]NVWQNSR]NYSNV\\RWZVS\QNdY]PN]PQN
WQngYWQeQS]̀NR[N]PQNhRS]WV\]NoR\geQS]̀NVSZNVWQNSQY]PQWN\RWWQ\]QZNbUN]PQNhRS]WV\]RWNSRWNV\\QX]QZNbUN]PQNpdSQWi

IJKLMLMqNOPQNhRS]WV\]RWǸPVaaNbQVWN]PQN\R̀]NR[N\RWWQ\]YSrNZQ̀]WRUQZNRWNZVeVrQZN\RS̀]Wg\]YRSNR[N]PQNpdSQWNRWNfQXVWV]QN
hRS]WV\]RẀsNdPQ]PQWN\ReXaQ]QZNRWNXVW]YVaaUN\ReXaQ]QZsN\Vg̀QZNbUN]PQNhRS]WV\]RWt̀N\RWWQ\]YRSNRWNWQeRkVaNR[N̂RW_N]PV]N
ỲNSR]NYSNV\\RWZVS\QNdY]PN]PQNWQngYWQeQS]̀NR[N]PQNhRS]WV\]NoR\geQS]̀i

IJKLMLMuNvR]PYSrN\RS]VYSQZNYSN]PỲNfQ\]YRSNlmimǸPVaaNbQN\RS̀]WgQZN]RNQ̀]VbaỲPNVNXQWYRZNR[NaYeY]V]YRSNdY]PNWQ̀XQ\]N]RN
R]PQWNRbaYrV]YRS̀N]PQNhRS]WV\]RWNPV̀NgSZQWN]PQNhRS]WV\]NoR\geQS]̀iNẁ]VbaỲPeQS]NR[N]PQNRSQTUQVWNXQWYRZN[RWN
\RWWQ\]YRSNR[N̂RW_NV̀NZQ̀\WYbQZNYSNfQ\]YRSNlmimimNWQaV]Q̀NRSaUN]RN]PQǸXQ\Y[Y\NRbaYrV]YRSNR[N]PQNhRS]WV\]RWN]RN\RWWQ\]N]PQN
^RW_sNVSZNPV̀NSRNWQaV]YRS̀PYXN]RN]PQN]YeQNdY]PYSNdPY\PN]PQNRbaYrV]YRSN]RN\ReXaUNdY]PN]PQNhRS]WV\]NoR\geQS]̀NeVUNbQN
R̀grP]N]RNbQNQS[RW\QZsNSRWN]RN]PQN]YeQNdY]PYSNdPY\PNXWR\QQZYSr̀NeVUNbQN\ReeQS\QZN]RNQ̀]VbaỲPN]PQNhRS]WV\]RWt̀N
aYVbYaY]UNdY]PNWQ̀XQ\]N]RN]PQNhRS]WV\]RWt̀NRbaYrV]YRS̀NR]PQWN]PVSǸXQ\Y[Y\VaaUN]RN\RWWQ\]N]PQN̂RW_i

IJKLMjJxyyz{|}~yzJ��J��~y�~�����~�J����
�[N]PQNpdSQWNXWQ[QẀN]RNV\\QX]N̂RW_N]PV]NỲNSR]NYSNV\\RWZVS\QNdY]PN]PQNWQngYWQeQS]̀NR[N]PQNhRS]WV\]NoR\geQS]̀sN]PQN
pdSQWNeVUNZRǸRNYS̀]QVZNR[NWQngYWYSrNY]̀NWQeRkVaNVSZN\RWWQ\]YRSsNYSNdPY\PN\V̀QN]PQNhRS]WV\]NfgeNdYaaNbQNWQZg\QZNV̀N
VXXWRXWYV]QNVSZNQngY]VbaQiNfg\PNVZ�g̀]eQS]ǸPVaaNbQNQ[[Q\]QZNdPQ]PQWNRWNSR]N[YSVaNXVUeQS]NPV̀NbQQSNeVZQi

x������JKjJJJ�������x�����J����������
IJKjMKJ���z�~�~�J�}�
OPQNhRS]WV\]ǸPVaaNbQNrRkQWSQZNbUN]PQNaVdNR[N]PQNXaV\QNdPQWQN]PQN�WR�Q\]NỲNaR\V]QZsNQc\agZYSrN]PV]N�gWỲZY\]YRSt̀N
\PRY\QNR[NaVdNWgaQ̀iN�[N]PQNXVW]YQ̀NPVkQǸQaQ\]QZNVWbY]WV]YRSNV̀N]PQNeQ]PRZNR[NbYSZYSrNZỲXg]QNWQ̀Rag]YRSsN]PQN�QZQWVaN
�WbY]WV]YRSN�\]ǸPVaaNrRkQWSNfQ\]YRSNl�i�i

IJKjMLJ��yyz�����J}~ Jx����~�
IJKjMLMKNOPQNpdSQWNVSZNhRS]WV\]RWNWQ̀XQ\]YkQaUNbYSZN]PQèQakQ̀sN]PQYWNXVW]SQẀsǸg\\Q̀̀RẀsNV̀̀YrS̀sNVSZNaQrVaN
WQXWQ̀QS]V]YkQ̀N]RN\RkQSVS]̀sNVrWQQeQS]̀sNVSZNRbaYrV]YRS̀N\RS]VYSQZNYSN]PQNhRS]WV\]NoR\geQS]̀iNwc\QX]NV̀NXWRkYZQZNYSN
fQ\]YRSNl¡imimsNSQY]PQWNXVW]UN]RN]PQNhRS]WV\]ǸPVaaNV̀̀YrSN]PQNhRS]WV\]NV̀NVNdPRaQNdY]PRg]NdWY]]QSN\RS̀QS]NR[N]PQNR]PQWiN
�[NQY]PQWNXVW]UNV]]QeX]̀N]RNeV_QNVSNV̀̀YrSeQS]NdY]PRg]Ǹg\PN\RS̀QS]sN]PV]NXVW]UǸPVaaNSQkQW]PQaQ̀̀NWQeVYSNaQrVaaUN
WQ̀XRS̀YbaQN[RWNVaaNRbaYrV]YRS̀NgSZQWN]PQNhRS]WV\]i

IJKjMLMLNOPQNpdSQWNeVUsNdY]PRg]N\RS̀QS]NR[N]PQNhRS]WV\]RWsNV̀̀YrSN]PQNhRS]WV\]N]RNVNaQSZQWNXWRkYZYSrN\RS̀]Wg\]YRSN
[YSVS\YSrN[RWN]PQN�WR�Q\]sNY[N]PQNaQSZQWNV̀̀geQ̀N]PQNpdSQWt̀NWYrP]̀NVSZNRbaYrV]YRS̀NgSZQWN]PQNhRS]WV\]NoR\geQS]̀iNOPQN
hRS]WV\]RWǸPVaaNQcQ\g]QNVaaN\RS̀QS]̀NWQV̀RSVbaUNWQngYWQZN]RN[V\YaY]V]QN]PQNV̀̀YrSeQS]i

IJKjMjJ���¢|�J}~ J�z�z �z�
IJKjMjMKNog]YQ̀NVSZNRbaYrV]YRS̀NYeXR̀QZNbUN]PQNhRS]WV\]NoR\geQS]̀NVSZNWYrP]̀NVSZNWQeQZYQ̀NVkVYaVbaQN]PQWQgSZQWN
P̀VaaNbQNYSNVZZY]YRSN]RNVSZNSR]NVNaYeY]V]YRSNR[NZg]YQ̀sNRbaYrV]YRS̀sNWYrP]̀sNVSZNWQeQZYQ̀NR]PQWdỲQNYeXR̀QZNRWNVkVYaVbaQN
bUNaVdi

IJKjMjMLNvRNV\]YRSNRWN[VYagWQN]RNV\]NbUN]PQNpdSQWsN�W\PY]Q\]sNRWNhRS]WV\]RWǸPVaaN\RS̀]Y]g]QNVNdVYkQWNR[NVNWYrP]NRWNZg]UN
V[[RWZQZN]PQeNgSZQWN]PQNhRS]WV\]sNSRWǸPVaaǸg\PNV\]YRSNRWN[VYagWQN]RNV\]N\RS̀]Y]g]QNVXXWRkVaNR[NRWNV\ngYQ̀\QS\QNYSNVN
bWQV\PN]PQWQgSZQWsNQc\QX]NV̀NeVUNbQǸXQ\Y[Y\VaaUNVrWQQZNgXRSNYSNdWY]YSri

IJKjMqJ�z�|�J}~ J�~�{zy|��~�
IJKjMqMKNOQ̀]̀sNYS̀XQ\]YRS̀sNVSZNVXXWRkVàNR[NXRW]YRS̀NR[N]PQN̂RW_ǸPVaaNbQNeVZQNV̀NWQngYWQZNbUN]PQNhRS]WV\]N
oR\geQS]̀NVSZNbUNVXXaY\VbaQNaVd̀sǸ]V]g]Q̀sNRWZYSVS\Q̀sN\RZQ̀sNWgaQ̀sNVSZNWQrgaV]YRS̀NRWNaVd[gaNRWZQẀNR[NXgbaY\N
Vg]PRWY]YQ̀iN£SaQ̀̀NR]PQWdỲQNXWRkYZQZsN]PQNhRS]WV\]RWǸPVaaNeV_QNVWWVSrQeQS]̀N[RWǸg\PN]Q̀]̀sNYS̀XQ\]YRS̀sNVSZN
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IJJKLMINOPQRSTPIUPRUVWJWUVWUSPSWOSRUXPNIYLKISLKZPLKPWUSRSZPI[[WJSIYNWPSLPSTWP\QUWK]PLKPQRSTPSTWPIJJKLJKRISWPĴYNR[P
ÎSTLKRSZ]PIUVPOTINNPYWIKPINNPKWNISWVP[LOSOPL_PSWOSO]PRUOJW[SRLUO]PIUVPIJJKLMINÒPaTWPbLUSKI[SLKPOTINNPXRMWPSTWPcK[TRSW[SP
SRdWNZPULSR[WPL_PQTWUPIUVPQTWKWPSWOSOPIUVPRUOJW[SRLUOPIKWPSLPYWPdIVWPOLPSTISPSTWPcK[TRSW[SPdIZPYWPJKWOWUSP_LKPÔ[TP
JKL[WV̂KWÒPaTWP\QUWKPOTINNPYWIKP[LOSOPL_PSWOSO]PRUOJW[SRLUO]PLKPIJJKLMINOPSTISPVLPULSPYW[LdWPKWêRKWdWUSOP̂USRNPI_SWKP
YRVOPIKWPKW[WRMWVPLKPUWXLSRISRLUOP[LU[N̂VWV̀PaTWP\QUWKPOTINNPVRKW[SNZPIKKIUXWPIUVPJIZP_LKPSWOSO]PRUOJW[SRLUO]PLKP
IJJKLMINOPQTWKWPŶRNVRUXP[LVWOPLKPIJJNR[IYNWPNIQOPLKPKWX̂NISRLUOPOLPKWêRKẀ

fghijkjlPm_PSTWPcK[TRSW[S]P\QUWK]PLKPĴYNR[PÎSTLKRSRWOPTIMRUXPn̂KROVR[SRLUPVWSWKdRUWPSTISPJLKSRLUOPL_PSTWPoLKpPKWêRKWP
IVVRSRLUINPSWOSRUX]PRUOJW[SRLU]PLKPIJJKLMINPULSPRU[N̂VWVP̂UVWKPqW[SRLUPrs̀t̀r]PSTWPcK[TRSW[SPQRNN]P̂JLUPQKRSSWUP
ÎSTLKRuISRLUP_KLdPSTWP\QUWK]PRUOSK̂[SPSTWPbLUSKI[SLKPSLPdIpWPIKKIUXWdWUSOP_LKPÔ[TPIVVRSRLUINPSWOSRUX]PRUOJW[SRLU]PLKP
IJJKLMIN]PYZPIUPWUSRSZPI[[WJSIYNWPSLPSTWP\QUWK]PIUVPSTWPbLUSKI[SLKPOTINNPXRMWPSRdWNZPULSR[WPSLPSTWPcK[TRSW[SPL_PQTWUP
IUVPQTWKWPSWOSOPIUVPRUOJW[SRLUOPIKWPSLPYWPdIVWPOLPSTISPSTWPcK[TRSW[SPdIZPYWPJKWOWUSP_LKPÔ[TPJKL[WV̂KWÒPq̂[TP[LOSO]P
Wv[WJSPIOPJKLMRVWVPRUPqW[SRLUPrs̀t̀s]POTINNPYWPISPSTWP\QUWKwOPWvJWUOẀ

fghijkjigm_PJKL[WV̂KWOP_LKPSWOSRUX]PRUOJW[SRLU]PLKPIJJKLMINP̂UVWKPqW[SRLUOPrs̀t̀rPIUVPrs̀t̀xPKWMWINP_IRN̂KWPL_PSTWP
JLKSRLUOPL_PSTWPoLKpPSLP[LdJNZPQRSTPKWêRKWdWUSOPWOSIYNROTWVPYZPSTWPbLUSKI[SPyL[̂dWUSO]PINNP[LOSOPdIVWPUW[WOOIKZPYZP
Ô[TP_IRN̂KW]PRU[N̂VRUXPSTLOWPL_PKWJWISWVPJKL[WV̂KWOPIUVP[LdJWUOISRLUP_LKPSTWPcK[TRSW[SwOPOWKMR[WOPIUVPWvJWUOWO]POTINNP
YWPISPSTWPbLUSKI[SLKwOPWvJWUOẀ

fghijkjkPzWêRKWVP[WKSR_R[ISWOPL_PSWOSRUX]PRUOJW[SRLU]PLKPIJJKLMINPOTINN]P̂UNWOOPLSTWKQROWPKWêRKWVPYZPSTWPbLUSKI[SP
yL[̂dWUSO]PYWPOW[̂KWVPYZPSTWPbLUSKI[SLKPIUVPJKLdJSNZPVWNRMWKWVPSLPSTWPcK[TRSW[S̀

fghijkj{Pm_PSTWPcK[TRSW[SPROPSLPLYOWKMWPSWOSO]PRUOJW[SRLUO]PLKPIJJKLMINOPKWêRKWVPYZPSTWPbLUSKI[SPyL[̂dWUSO]PSTWP
cK[TRSW[SPQRNNPVLPOLPJKLdJSNZPIUV]PQTWKWPJKI[SR[IYNW]PISPSTWPULKdINPJNI[WPL_PSWOSRUX̀

fghijkj|gaWOSOPLKPRUOJW[SRLUOP[LUV̂[SWVPĴKÔIUSPSLPSTWPbLUSKI[SPyL[̂dWUSOPOTINNPYWPdIVWPJKLdJSNZPSLPIMLRVP
ÛKWIOLUIYNWPVWNIZPRUPSTWPoLKp̀

fghij{g}~������
�IZdWUSOPV̂WPIUVP̂UJIRVP̂UVWKPSTWPbLUSKI[SPyL[̂dWUSOPOTINNPYWIKPRUSWKWOSP_KLdPSTWPVISWPJIZdWUSPROPV̂WPISPSTWPKISWPSTWP
JIKSRWOPIXKWWP̂JLUPRUPQKRSRUXPLK]PRUPSTWPIYOWU[WPSTWKWL_]PISPSTWPNWXINPKISWPJKWMIRNRUXP_KLdPSRdWPSLPSRdWPISPSTWPJNI[WPQTWKWP
STWP�KLnW[SPROPNL[ISWV̀

���}���ghkggg����}���}��g��g�������}��g��g���g��������
fghkjhg�����~����~g��g���g��~�������
fghkjhjhPaTWPbLUSKI[SLKPdIZPSWKdRUISWPSTWPbLUSKI[SPR_PSTWPoLKpPROPOSLJJWVP_LKPIPJWKRLVPL_Ps�P[LUOW[̂SRMWPVIZOPSTKL̂XTP
ULPI[SPLKP_ÎNSPL_PSTWPbLUSKI[SLK]PIPq̂Y[LUSKI[SLK]PIPq̂Y�ÔY[LUSKI[SLK]PSTWRKPIXWUSOPLKPWdJNLZWWO]PLKPIUZPLSTWKPJWKOLUOP
LKPWUSRSRWOPJWK_LKdRUXPJLKSRLUOPL_PSTWPoLKp]P_LKPIUZPL_PSTWP_LNNLQRUXPKWIOLUO�

jh mOÔIU[WPL_PIUPLKVWKPL_PIP[L̂KSPLKPLSTWKPĴYNR[PÎSTLKRSZPTIMRUXPn̂KROVR[SRLUPSTISPKWêRKWOPINNPoLKpPSLPYWP
OSLJJWV�

jl cUPI[SPL_PXLMWKUdWUS]PÔ[TPIOPIPVW[NIKISRLUPL_PUISRLUINPWdWKXWU[Z]PSTISPKWêRKWOPINNPoLKpPSLPYWP
OSLJJWV�

ji �W[ÎOWPSTWPcK[TRSW[SPTIOPULSPROÔWVPIPbWKSR_R[ISWP_LKP�IZdWUSPIUVPTIOPULSPULSR_RWVPSTWPbLUSKI[SLKPL_PSTWP
KWIOLUP_LKPQRSTTLNVRUXP[WKSR_R[ISRLUPIOPJKLMRVWVPRUPqW[SRLUP�̀t̀r]PLKPYW[ÎOWPSTWP\QUWKPTIOPULSPdIVWP
JIZdWUSPLUPIPbWKSR_R[ISWP_LKP�IZdWUSPQRSTRUPSTWPSRdWPOSISWVPRUPSTWPbLUSKI[SPyL[̂dWUSO�PLK

jk aTWP\QUWKPTIOP_IRNWVPSLP_̂KUROTPSLPSTWPbLUSKI[SLKPKWIOLUIYNWPWMRVWU[WPIOPKWêRKWVPYZPqW[SRLUPx̀x̀

fghkjhjlPaTWPbLUSKI[SLKPdIZPSWKdRUISWPSTWPbLUSKI[SPR_]PSTKL̂XTPULPI[SPLKP_ÎNSPL_PSTWPbLUSKI[SLK]PIPq̂Y[LUSKI[SLK]PIP
q̂Y�ÔY[LUSKI[SLK]PSTWRKPIXWUSOPLKPWdJNLZWWO]PLKPIUZPLSTWKPJWKOLUOPLKPWUSRSRWOPJWK_LKdRUXPJLKSRLUOPL_PSTWPoLKp]P
KWJWISWVPÔOJWUORLUO]PVWNIZO]PLKPRUSWKK̂JSRLUOPL_PSTWPWUSRKWPoLKpPYZPSTWP\QUWKPIOPVWO[KRYWVPRUPqW[SRLUPrt̀s]P[LUOSRŜSWP
RUPSTWPIXXKWXISWPdLKWPSTIUPr��PJWK[WUSPL_PSTWPSLSINPÛdYWKPL_PVIZOPO[TWV̂NWVP_LKP[LdJNWSRLU]PLKPrx�PVIZOPRUPIUZP
s ¡�VIZPJWKRLV]PQTR[TWMWKPROPNWOÒ

fghkjhjiPm_PLUWPL_PSTWPKWIOLUOPVWO[KRYWVPRUPqW[SRLUPrt̀r̀rPLKPrt̀r̀xPWvROSO]PSTWPbLUSKI[SLKPdIZ]P̂JLUPOWMWUPVIZOwPULSR[WP
SLPSTWP\QUWKPIUVPcK[TRSW[S]PSWKdRUISWPSTWPbLUSKI[SPIUVPKW[LMWKP_KLdPSTWP\QUWKPJIZdWUSP_LKPoLKpPWvW[̂SWV]PIOPQWNNPIOP
KWIOLUIYNWPLMWKTWIVPIUVPJKL_RSPLUPoLKpPULSPWvW[̂SWV]PIUVP[LOSOPRU[̂KKWVPYZPKWIOLUPL_PÔ[TPSWKdRUISRLÙP
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IJKLMKMLNOPNQRSNTUVWNXYNYQUZZS[NPUVN\NZSVXU[NUPN]̂N_ÙYS_aQXbSN[\cYNQRVUadRǸUN\_QNUVNP\aeQNUPNQRSNfÙQV\_QUVgN\N
hai_ÙQV\_QUVgN\NhaijYai_ÙQV\_QUVgNUVNQRSXVN\dS̀QYNUVNSkZeUcSSYNUVN\̀cNUQRSVNZSVYÙYNUVNS̀QXQXSYNZSVPUVkX̀dNZUVQXÙYN
UPNQRSNTUVWNiS_\aYSNQRSNlm̀SVNR\YNVSZS\QS[ecNP\XeS[NQUNPaePXeeNQRSNlm̀SVnYNUieXd\QXÙYNà[SVNQRSNfÙQV\_QNoU_akS̀QYN
mXQRNVSYZS_QNQUNk\QQSVYNXkZUVQ\̀QNQUNQRSNZVUdVSYYNUPNQRSNTUVWgNQRSNfÙQV\_QUVNk\cgNaZÙNYSbS̀N\[[XQXÙ\eN[\cYnǸUQX_SN
QUNQRSNlm̀SVN\̀[NQRSNpV_RXQS_QgNQSVkX̀\QSNQRSNfÙQV\_QN\̀[NVS_UbSVNPVUkNQRSNlm̀SVN\YNZVUbX[S[NX̀NhS_QXÙNqrsqsts

IJKLMuJvwxyz{|}z~{J��J}�wJ��{wxJ�~xJ�|��w
IJKLMuMKN�RSNlm̀SVNk\cNQSVkX̀\QSNQRSNfÙQV\_QNXPNQRSNfÙQV\_QUV

MK VSZS\QS[ecNVSPaYSYNUVNP\XeYNQUNYaZZecNS̀UadRNZVUZSVecNYWXeeS[NmUVWSVYNUVNZVUZSVNk\QSVX\eY�
Mu P\XeYNQUNk\WSNZ\ckS̀QNQUNhai_ÙQV\_QUVYNUVNYaZZeXSVYNX̀N\__UV[\̀_SNmXQRNQRSNVSYZS_QXbSN\dVSSkS̀QYN

iSQmSS̀NQRSNfÙQV\_QUVN\̀[NQRSNhai_ÙQV\_QUVYNUVNYaZZeXSVY�
M� VSZS\QS[ecN[XYVSd\V[YN\ZZeX_\ieSNe\mYgNYQ\QaQSYgNUV[X̀\̀_SYgN_U[SYgNVaeSYN\̀[NVSdae\QXÙYgNUVNe\mPaeN

UV[SVYNUPN\NZaieX_N\aQRUVXQc�NUV
ML UQRSVmXYSNXYNdaXeQcNUPNYaiYQ\̀QX\eNiVS\_RNUPN\NZVUbXYXÙNUPNQRSNfÙQV\_QNoU_akS̀QYs

IJKLMuMuNTRS̀N\̀cNUPNQRSNVS\YÙYN[SY_VXiS[NX̀NhS_QXÙNqrs�sqNS�XYQgN\̀[NaZÙN_SVQXPX_\QXÙNicNQRSNpV_RXQS_QNQR\QN
YaPPX_XS̀QN_\aYSNS�XYQYNQUN�aYQXPcNYa_RN\_QXÙgNQRSNlm̀SVNk\cgNmXQRUaQNZVS�a[X_SNQUN\̀cNUQRSVNVXdRQYNUVNVSkS[XSYNUPNQRSN
lm̀SVN\̀[N\PQSVNdXbX̀dNQRSNfÙQV\_QUVN\̀[NQRSNfÙQV\_QUVnYNYaVSQcgNXPN\̀cgNYSbS̀N[\cYnǸUQX_SgNQSVkX̀\QSNSkZeUckS̀QN
UPNQRSNfÙQV\_QUVN\̀[Nk\cgNYai�S_QNQUN\̀cNZVXUVNVXdRQYNUPNQRSNYaVSQc�

MK ��_ea[SNQRSNfÙQV\_QUVNPVUkNQRSNYXQSN\̀[NQ\WSNZUYYSYYXÙNUPN\eeNk\QSVX\eYgNS�aXZkS̀QgNQUUeYgN\̀[N
_ÙYQVa_QXÙNS�aXZkS̀QN\̀[Nk\_RX̀SVcNQRSVSÙNUm̀S[NicNQRSNfÙQV\_QUV�

Mu p__SZQN\YYXd̀kS̀QNUPNYai_ÙQV\_QYNZaVYa\̀QNQUNhS_QXÙN�sr�N\̀[
M� �X̀XYRNQRSNTUVWNicNmR\QSbSVNVS\YÙ\ieSNkSQRU[NQRSNlm̀SVNk\cN[SSkNS�ZS[XS̀QsN�ZÙNmVXQQS̀NVS�aSYQN

UPNQRSNfÙQV\_QUVgNQRSNlm̀SVNYR\eeNPaV̀XYRNQUNQRSNfÙQV\_QUVN\N[SQ\XeS[N\__UàQX̀dNUPNQRSN_UYQYNX̀_aVVS[N
icNQRSNlm̀SVNX̀NPX̀XYRX̀dNQRSNTUVWs

IJKLMuM�NTRS̀NQRSNlm̀SVNQSVkX̀\QSYNQRSNfÙQV\_QNPUVNÙSNUPNQRSNVS\YÙYNYQ\QS[NX̀NhS_QXÙNqrs�sqgNQRSNfÙQV\_QUVNYR\eeN
ÙQNiSNS̀QXQeS[NQUNVS_SXbSNPaVQRSVNZ\ckS̀QNàQXeNQRSNTUVWNXYNPX̀XYRS[s

IJKLMuMLNOPNQRSNàZ\X[Ni\e\̀_SNUPNQRSNfÙQV\_QNhakNS�_SS[YN_UYQYNUPNPX̀XYRX̀dNQRSNTUVWgNX̀_ea[X̀dN_UkZS̀Y\QXÙNPUVN
QRSNpV_RXQS_QnYNYSVbX_SYN\̀[NS�ZS̀YSYNk\[SǸS_SYY\VcNQRSVSicgN\̀[NUQRSVN[\k\dSYNX̀_aVVS[NicNQRSNlm̀SVN\̀[ǸUQN
S�ZVSYYecNm\XbS[gNYa_RNS�_SYYNYR\eeNiSNZ\X[NQUNQRSNfÙQV\_QUVsNOPNYa_RN_UYQYN\̀[N[\k\dSYNS�_SS[NQRSNàZ\X[Ni\e\̀_SgN
QRSNfÙQV\_QUVNYR\eeNZ\cNQRSN[XPPSVS̀_SNQUNQRSNlm̀SVsN�RSN\kUàQNQUNiSNZ\X[NQUNQRSNfÙQV\_QUVNUVNlm̀SVgN\YNQRSN_\YSN
k\cNiSgNYR\eeNiSN_SVQXPXS[NicNQRSNÒXQX\eNoS_XYXÙN�\WSVgNaZÙN\ZZeX_\QXÙgN\̀[NQRXYNUieXd\QXÙNPUVNZ\ckS̀QNYR\eeNYaVbXbSN
QSVkX̀\QXÙNUPNQRSNfÙQV\_Qs

IJKLM�J����w{�z~{J��J}�wJ��{wxJ�~xJ�~{�w{zw{�w
IJKLM�MKN�RSNlm̀SVNk\cgNmXQRUaQN_\aYSgNUV[SVNQRSNfÙQV\_QUVNX̀NmVXQX̀dNQUNYaYZS̀[gN[Se\cNUVNX̀QSVVaZQNQRSNTUVWgNX̀N
mRUeSNUVNX̀NZ\VQNPUVNYa_RNZSVXU[NUPNQXkSN\YNQRSNlm̀SVNk\cN[SQSVkX̀Ss

IJKLM�MuN�RSNfÙQV\_QNhakN\̀[NfÙQV\_QN�XkSNYR\eeNiSN\[�aYQS[NPUVNX̀_VS\YSYNX̀NQRSN_UYQN\̀[NQXkSN_\aYS[NicN
YaYZS̀YXÙgN[Se\cgNUVNX̀QSVVaZQXÙNà[SVNhS_QXÙNqrstsqsNp[�aYQkS̀QNUPNQRSNfÙQV\_QNhakNYR\eeNX̀_ea[SNZVUPXQsN�UN
\[�aYQkS̀QNYR\eeNiSNk\[SNQUNQRSNS�QS̀Q

MK QR\QNZSVPUVk\̀_SNXYgNm\YgNUVNmUae[NR\bSNiSS̀gNYUNYaYZS̀[S[gN[Se\cS[gNUVNX̀QSVVaZQS[gNicN\̀UQRSVN_\aYSN
PUVNmRX_RNQRSNfÙQV\_QUVNXYNVSYZÙYXieS�NUV

Mu QR\QN\̀NS�aXQ\ieSN\[�aYQkS̀QNXYNk\[SNUVN[S̀XS[Nà[SVN\̀UQRSVNZVUbXYXÙNUPNQRSNfÙQV\_Qs

IJKLMLJvwxyz{|}z~{J��J}�wJ��{wxJ�~xJ�~{�w{zw{�w
IJKLMLMKN�RSNlm̀SVNk\cgN\QN\̀cNQXkSgNQSVkX̀\QSNQRSNfÙQV\_QNPUVNQRSNlm̀SVnYN_ÙbS̀XS̀_SN\̀[NmXQRUaQN_\aYSs

IJKLMLMuN�ZÙNVS_SXZQNUPǸUQX_SNPVUkNQRSNlm̀SVNUPNYa_RNQSVkX̀\QXÙNPUVNQRSNlm̀SVnYN_ÙbS̀XS̀_SgNQRSNfÙQV\_QUVNYR\ee
MK _S\YSNUZSV\QXÙYN\YN[XVS_QS[NicNQRSNlm̀SVNX̀NQRSǸUQX_S�
Mu Q\WSN\_QXÙYǸS_SYY\VcgNUVNQR\QNQRSNlm̀SVNk\cN[XVS_QgNPUVNQRSNZVUQS_QXÙN\̀[NZVSYSVb\QXÙNUPNQRSNTUVW�N

\̀[
M� S�_SZQNPUVNTUVWN[XVS_QS[NQUNiSNZSVPUVkS[NZVXUVNQUNQRSNSPPS_QXbSN[\QSNUPNQSVkX̀\QXÙNYQ\QS[NX̀NQRSǸUQX_SgN

QSVkX̀\QSN\eeNS�XYQX̀dNYai_ÙQV\_QYN\̀[NZaV_R\YSNUV[SVYN\̀[NS̀QSVNX̀QUǸUNPaVQRSVNYai_ÙQV\_QYN\̀[N
ZaV_R\YSNUV[SVYs
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IJKLMLMNOPQORSTUOVWOTXRYOZU[\]QSZ]VQOWV[OZYUÔ_QU[̀TORVQaUQ]UQRUbOZYUÔ_QU[OTYSccOdSeOZYUOfVQZ[SRZV[OWV[OgV[hO
d[VdU[ceOUiURXZUjkORVTZTO]QRX[[UjOleO[USTVQOVWOZYUOZU[\]QSZ]VQbO]QRcXj]QmORVTZTOSZZ[]lXZSlcUOZVOZU[\]QSZ]VQOVWO
nXlRVQZ[SRZTkOSQjOZYUOZU[\]QSZ]VQOWUUbO]WOSQebOTUZOWV[ZYO]QOZYUOom[UU\UQZp

qrstuvwJKxJJJuvqtyzJq{|J|tz}~swz
IJKxMKJu�����J
IJKxMKMKJ|���������
oOfcS]\O]TOSOjU\SQjOV[OSTTU[Z]VQOleOVQUOVWOZYUOdS[Z]UTOTUUh]QmbOSTOSO\SZZU[OVWO[]mYZbOdSe\UQZOVWO\VQUebOSORYSQmUO]QOZYUO
fVQZ[SRZO�]\UbOV[OVZYU[O[Uc]UWO_]ZYO[UTdURZOZVOZYUOZU[\TOVWOZYUOfVQZ[SRZpO�YUOZU[\O�fcS]\�OScTVO]QRcXjUTOVZYU[Oj]TdXZUTO
SQjO\SZZU[TO]QO�XUTZ]VQOlUZ_UUQOZYUÔ_QU[OSQjOfVQZ[SRZV[OS[]T]QmOVXZOVWOV[O[UcSZ]QmOZVOZYUOfVQZ[SRZpO�YUO[UTdVQT]l]c]ZeO
ZVOTXlTZSQZ]SZUOfcS]\TOTYSccO[UTZO_]ZYOZYUOdS[ZeO\Sh]QmOZYUOfcS]\pO�Y]TOnURZ]VQO��p�p�OjVUTOQVZO[U�X][UOZYUÔ_QU[OZVO
W]cUOSOfcS]\O]QOV[jU[OZVO]\dVTUOc]�X]jSZUjOjS\SmUTO]QOSRRV[jSQRUO_]ZYOZYUOfVQZ[SRZO�VRX\UQZTp

IJKxMKM�Js���Jv�����J��Ju�����
�YUÔ_QU[OSQjOfVQZ[SRZV[OTYSccORV\\UQRUOSccOfcS]\TOSQjORSXTUTOVWOSRZ]VQOSmS]QTZOZYUOVZYU[OSQjOS[]T]QmOVXZOVWOV[O
[UcSZUjOZVOZYUOfVQZ[SRZbO_YUZYU[O]QORVQZ[SRZbOZV[ZbOl[USRYOVWO_S[[SQZeOV[OVZYU[_]TUbO]QOSRRV[jSQRUO_]ZYOZYUO[U�X][U\UQZTO
VWOZYUOl]Qj]QmOj]TdXZUO[UTVcXZ]VQO\UZYVjOTUcURZUjO]QOZYUOom[UU\UQZOSQjO_]ZY]QOZYUOdU[]VjOTdUR]W]UjOleOSddc]RSlcUOcS_bO
lXZO]QOSQeORSTUOQVZO\V[UOZYSQO��OeUS[TOSWZU[OZYUOjSZUOVWOnXlTZSQZ]ScOfV\dcUZ]VQOVWOZYUOgV[hpO�YUÔ_QU[OSQjO
fVQZ[SRZV[O_S]aUOSccOfcS]\TOSQjORSXTUTOVWOSRZ]VQOQVZORV\\UQRUjO]QOSRRV[jSQRUO_]ZYOZY]TOnURZ]VQO��p�p�p

IJKxMKMNJ{�����J��Ju�����
IJKxMKMNMKOfcS]\TOleOU]ZYU[OZYUÔ_QU[OV[OfVQZ[SRZV[bO_YU[UOZYUORVQj]Z]VQOm]a]QmO[]TUOZVOZYUOfcS]\O]TOW][TZOj]TRVaU[UjO
d[]V[OZVOUid][SZ]VQOVWOZYUOdU[]VjOWV[ORV[[URZ]VQOVWOZYUOgV[hOTUZOWV[ZYO]QOnURZ]VQO��p�p�bOTYSccOlUO]Q]Z]SZUjOleOQVZ]RUOZVOZYUO
VZYU[OdS[ZeOSQjOZVOZYUOPQ]Z]ScO�UR]T]VQO�ShU[O_]ZYOSORVdeOTUQZOZVOZYUOo[RY]ZURZbO]WOZYUOo[RY]ZURZO]TOQVZOTU[a]QmOSTOZYUO
PQ]Z]ScO�UR]T]VQO�ShU[pOfcS]\TOleOU]ZYU[OdS[ZeOXQjU[OZY]TOnURZ]VQO��p�p�p�OTYSccOlUO]Q]Z]SZUjO_]ZY]QO��OjSeTOSWZU[O
VRRX[[UQRUOVWOZYUOUaUQZOm]a]QmO[]TUOZVOTXRYOfcS]\OV[O_]ZY]QO��OjSeTOSWZU[OZYUORcS]\SQZOW][TZO[URVmQ]�UTOZYUORVQj]Z]VQO
m]a]QmO[]TUOZVOZYUOfcS]\bO_Y]RYUaU[O]TOcSZU[p

IJKxMKMNM�OfcS]\TOleOU]ZYU[OZYUÔ_QU[OV[OfVQZ[SRZV[bO_YU[UOZYUORVQj]Z]VQOm]a]QmO[]TUOZVOZYUOfcS]\O]TOW][TZOj]TRVaU[UjO
SWZU[OUid][SZ]VQOVWOZYUOdU[]VjOWV[ORV[[URZ]VQOVWOZYUOgV[hOTUZOWV[ZYO]QOnURZ]VQO��p�p�bOTYSccOlUO]Q]Z]SZUjOleOQVZ]RUOZVOZYUO
VZYU[OdS[ZepOPQOTXRYOUaUQZbOQVOjUR]T]VQOleOZYUOPQ]Z]ScO�UR]T]VQO�ShU[O]TO[U�X][Ujp

IJKxMKMLJu���������Ju�������J}����������
IJKxMKMLMKO�UQj]QmOW]QScO[UTVcXZ]VQOVWOSOfcS]\bOUiRUdZOSTOVZYU[_]TUOSm[UUjO]QO_[]Z]QmOV[OSTOd[Va]jUjO]QOnURZ]VQO�p�OSQjO
o[Z]RcUO��bOZYUOfVQZ[SRZV[OTYSccOd[VRUUjOj]c]mUQZceO_]ZYOdU[WV[\SQRUOVWOZYUOfVQZ[SRZOSQjOZYUÔ_QU[OTYSccORVQZ]QXUOZVO
\ShUOdSe\UQZTO]QOSRRV[jSQRUO_]ZYOZYUOfVQZ[SRZO�VRX\UQZTpO

IJKxMKMLM�J�YUOfVQZ[SRZOnX\OSQjOfVQZ[SRZO�]\UOTYSccOlUOSj�XTZUjO]QOSRRV[jSQRUO_]ZYOZYUOPQ]Z]ScO�UR]T]VQO�ShU[̀TO
jUR]T]VQbOTXl�URZOZVOZYUO[]mYZOVWOU]ZYU[OdS[ZeOZVOd[VRUUjO]QOSRRV[jSQRUO_]ZYOZY]TOo[Z]RcUO��pO�YUOo[RY]ZURZO_]ccO]TTXUO
fU[Z]W]RSZUTOWV[O�Se\UQZO]QOSRRV[jSQRUO_]ZYOZYUOjUR]T]VQOVWOZYUOPQ]Z]ScO�UR]T]VQO�ShU[p

IJKxMKMxJu�����J���Jq���������Ju���
PWOZYUOfVQZ[SRZV[O_]TYUTOZVO\ShUOSOfcS]\OWV[OSQO]QR[USTUO]QOZYUOfVQZ[SRZOnX\bOQVZ]RUOSTOd[Va]jUjO]QOnURZ]VQO��p�p�O
TYSccOlUOm]aUQOlUWV[UOd[VRUUj]QmOZVOUiURXZUOZYUOdV[Z]VQOVWOZYUOgV[hOZYSZO]TOZYUOTXl�URZOVWOZYUOfcS]\pO�[]V[OQVZ]RUO]TOQVZO
[U�X][UjOWV[OfcS]\TO[UcSZ]QmOZVOSQOU\U[mUQReOUQjSQmU[]QmOc]WUOV[Od[VdU[ZeOS[]T]QmOXQjU[OnURZ]VQO��p�p

IJKxMKM�Ju�����J���Jq���������Js���
IJKxMKM�MKOPWOZYUOfVQZ[SRZV[O_]TYUTOZVO\ShUOSOfcS]\OWV[OSQO]QR[USTUO]QOZYUOfVQZ[SRZO�]\UbOQVZ]RUOSTOd[Va]jUjO]QOnURZ]VQO
��p�p�OTYSccOlUOm]aUQpO�YUOfVQZ[SRZV[̀TOfcS]\OTYSccO]QRcXjUOSQOUTZ]\SZUOVWORVTZOSQjOVWOd[VlSlcUOUWWURZOVWOjUcSeOVQO
d[Vm[UTTOVWOZYUOgV[hpOPQOZYUORSTUOVWOSORVQZ]QX]QmOjUcSebOVQceOVQUOfcS]\O]TOQURUTTS[ep

IJKxMKM�M�OPWOSjaU[TUO_USZYU[ORVQj]Z]VQTOS[UOZYUOlST]TOWV[OSOfcS]\OWV[OSjj]Z]VQScOZ]\UbOTXRYOfcS]\OTYSccOlUOjVRX\UQZUjO
leOjSZSOTXlTZSQZ]SZ]QmOZYSZO_USZYU[ORVQj]Z]VQTO_U[UOSlQV[\ScOWV[OZYUOdU[]VjOVWOZ]\UbORVXcjOQVZOYSaUOlUUQO[USTVQSlceO
SQZ]R]dSZUjbOSQjOYSjOSQOSjaU[TUOUWWURZOVQOZYUOTRYUjXcUjORVQTZ[XRZ]VQp
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IJKLMKMNJOPQRSTJUVJWXPQYZJVUTJWU[ZS\]S[̂QPXJ_PYP̀SZ
abcdefghijkhfidjgldmngcidnjopcdeqjorsdjtjogshdcjkbdfhbcidufidkfgscvwcghojqdljrjtcsdjiosogtdfwhdfudfidicqjhogtdhfdhbosd
efghijkhxdabosdrwhwjqdnjopcidogkqwlcs

MK ljrjtcsdogkwiicldyzdhbcdmngcidufidicghjqdc{|cgscs}dufidqfsscsdfudwsc}dogkfrc}d|ifuoh}duogjgkogt}d
ywsogcssdjgldic|whjhofg}djgldufidqfssdfudrjgjtcrcghdfidcr|qfzccd|iflwkhopohzdfidfudhbcdscipokcsdfudswkbd
|cisfgs~djgl

M� ljrjtcsdogkwiicldyzdhbcdefghijkhfidufid|iogko|jqdfuuokcdc{|cgscsdogkqwlogtdhbcdkfr|cgsjhofgdfud
|cisfggcqdshjhofgcldhbcic}dufidqfsscsdfuduogjgkogt}dywsogcssdjgldic|whjhofg}djgldufidqfssdfud|ifuoh}dc{kc|hd
jghoko|jhcld|ifuohdjiosogtdloickhqzduifrdhbcd�fi�x

abosdrwhwjqdnjopcidosdj||qokjyqc}dnohbfwhdqorohjhofg}dhfdjqqdkfgscvwcghojqdljrjtcsdlwcdhfdcohbcid|jihz�sdhcirogjhofgdogd
jkkfiljgkcdnohbd�ihokqcd��xd�fhbogtdkfghjogcldogdhbosd�ckhofgd��x�x�dsbjqqdycdlccrcldhfd|ickqwlcdjsscssrcghdfud
qovwoljhcldljrjtcs}dnbcgdj||qokjyqc}dogdjkkfiljgkcdnohbdhbcdicvwoicrcghsdfudhbcdefghijkhd�fkwrcghsx

IJKLM�J�[Q̂QPXJ_S�QZQU[
IJKLM�MKdeqjors}dc{kqwlogtdhbfscdnbcicdhbcdkfglohofgdtopogtdioscdhfdhbcdeqjordosduoishdloskfpcicldjuhcidc{|oijhofgdfudhbcd
|ciofldufidkfiickhofgdfudhbcd�fi�dschdufihbdogd�ckhofgd��x�x�dfidjiosogtdwglcid�ckhofgsd��x�}d��x�}djgld��x�}dsbjqqdycd
icuciicldhfdhbcd�gohojqd�ckosofgd�j�cidufidogohojqdlckosofgxdabcd�ikbohckhdnoqqdscipcdjsdhbcd�gohojqd�ckosofgd�j�ci}dwgqcssd
fhbcinoscdoglokjhcldogdhbcd�ticcrcghxd�{kc|hdufidhbfscdeqjorsdc{kqwlcldyzdhbosd�ckhofgd��x�x�}djgdogohojqdlckosofgd
sbjqqdycdicvwoicldjsdjdkfglohofgd|ickclcghdhfdrclojhofgdfudjgzdeqjorxd�udjgdogohojqdlckosofgdbjsdgfhdyccgdicglcicldnohbogd
��dljzsdjuhcidhbcdeqjordbjsdyccgdicuciicldhfdhbcd�gohojqd�ckosofgd�j�ci}dhbcd|jihzdjsscihogtdhbcdeqjordrjzdlcrjgld
rclojhofgdjgldyoglogtdlos|whcdicsfqwhofgdnohbfwhdjdlckosofgdbjpogtdyccgdicglciclxd�gqcssdhbcd�gohojqd�ckosofgd�j�cid
jgldjqqdjuuckhcld|jihocsdjticc}dhbcd�gohojqd�ckosofgd�j�cidnoqqdgfhdlckolcdlos|whcsdychnccgdhbcdefghijkhfidjgld|cisfgsd
fidcghohocsdfhbcidhbjgdhbcdmngcix

IJKLM�M�dabcd�gohojqd�ckosofgd�j�cidnoqqdicpocndeqjorsdjgldnohbogdhcgdljzsdfudhbcdickco|hdfudjdeqjordhj�cdfgcdfidrficd
fudhbcdufqqfnogtdjkhofgs�d���dicvwcshdjllohofgjqdsw||fihogtdljhjduifrdhbcdkqjorjghdfidjdics|fgscdnohbdsw||fihogtdljhjd
uifrdhbcdfhbcid|jihz}d���dic�ckhdhbcdeqjordogdnbfqcdfidogd|jih}d���dj||ifpcdhbcdeqjor}d���dswttcshdjdkfr|ifrosc}dfid���d
jlposcdhbcd|jihocsdhbjhdhbcd�gohojqd�ckosofgd�j�cidosdwgjyqcdhfdicsfqpcdhbcdeqjordoudhbcd�gohojqd�ckosofgd�j�cidqjk�sd
swuuokocghdogufirjhofgdhfdcpjqwjhcdhbcdrciohsdfudhbcdeqjordfidoudhbcd�gohojqd�ckosofgd�j�cidkfgkqwlcsdhbjh}dogdhbcd�gohojqd
�ckosofgd�j�ci�sdsfqcdloskichofg}dohdnfwqldycdogj||if|iojhcdufidhbcd�gohojqd�ckosofgd�j�cidhfdicsfqpcdhbcdeqjorx

IJKLM�M�d�gdcpjqwjhogtdeqjors}dhbcd�gohojqd�ckosofgd�j�cidrjz}dywhdsbjqqdgfhdycdfyqotjhcldhf}dkfgswqhdnohbdfidscc�d
ogufirjhofgduifrdcohbcid|jihzdfiduifrd|cisfgsdnohbds|ckojqd�gfnqcltcdfidc{|cihoscdnbfdrjzdjssoshdhbcd�gohojqd�ckosofgd
�j�cidogdicglciogtdjdlckosofgxdabcd�gohojqd�ckosofgd�j�cidrjzdicvwcshdhbcdmngcidhfdjwhbfio�cdichcghofgdfudswkbd
|cisfgsdjhdhbcdmngci�sdc{|cgscx

IJKLM�M�d�udhbcd�gohojqd�ckosofgd�j�cidicvwcshsdjd|jihzdhfd|ifpolcdjdics|fgscdhfdjdeqjordfidhfduwigosbdjllohofgjqd
sw||fihogtdljhj}dswkbd|jihzdsbjqqdics|fgl}dnohbogdhcgdljzsdjuhcidickco|hdfudhbcdicvwcsh}djgldsbjqqdcohbcid���d|ifpolcdjd
ics|fgscdfgdhbcdicvwcshcldsw||fihogtdljhj}d���djlposcdhbcd�gohojqd�ckosofgd�j�cidnbcgdhbcdics|fgscdfidsw||fihogtdljhjd
noqqdycduwigosbcl}dfid���djlposcdhbcd�gohojqd�ckosofgd�j�cidhbjhdgfdsw||fihogtdljhjdnoqqdycduwigosbclxd�|fgdickco|hdfud
hbcdics|fgscdfidsw||fihogtdljhj}doudjgz}dhbcd�gohojqd�ckosofgd�j�cidnoqqdcohbcidic�ckhdfidj||ifpcdhbcdeqjordogdnbfqcdfidogd
|jihx

IJKLM�MLdabcd�gohojqd�ckosofgd�j�cidnoqqdicglcidjgdogohojqdlckosofgdj||ifpogtdfidic�ckhogtdhbcdeqjor}dfidoglokjhogtdhbjhd
hbcd�gohojqd�ckosofgd�j�cidosdwgjyqcdhfdicsfqpcdhbcdeqjorxdabosdogohojqdlckosofgdsbjqqd���dycdogdniohogt~d���dshjhcdhbcd
icjsfgsdhbcicufi~djgld���dgfhouzdhbcd|jihocsdjgldhbcd�ikbohckh}doudhbcd�ikbohckhdosdgfhdscipogtdjsdhbcd�gohojqd�ckosofgd
�j�ci}dfudjgzdkbjgtcdogdhbcdefghijkhd�wrdfidefghijkhdaorcdfidyfhbxdabcdogohojqdlckosofgdsbjqqdycduogjqdjgldyoglogtdfgd
hbcd|jihocsdywhdswy�ckhdhfdrclojhofgdjgl}doudhbcd|jihocsdujoqdhfdicsfqpcdhbcoidlos|whcdhbifwtbdrclojhofg}dhfdyoglogtdlos|whcd
icsfqwhofgx

IJKLM�M�d�ohbcid|jihzdrjzduoqcdufidrclojhofgdfudjgdogohojqdlckosofgdjhdjgzdhorc}dswy�ckhdhfdhbcdhcirsdfud�ckhofgd��x�x�x�x

IJKLM�M�MKd�ohbcid|jihzdrjz}dnohbogd��dljzsduifrdhbcdljhcdfudickco|hdfudjgdogohojqdlckosofg}dlcrjgldogdniohogtdhbjhdhbcd
fhbcid|jihzduoqcdufidrclojhofgxd�udswkbdjdlcrjgldosdrjlcdjgldhbcd|jihzdickcopogtdhbcdlcrjgldujoqsdhfduoqcdufidrclojhofgd
nohbogd��dljzsdjuhcidickco|hdhbcicfu}dhbcgdyfhbd|jihocsdnjopcdhbcoidiotbhsdhfdrclojhcdfid|wiswcdyoglogtdlos|whcdicsfqwhofgd
|ifkcclogtsdnohbdics|ckhdhfdhbcdogohojqdlckosofgx
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IJKLMNMOJPQRSTURUVUQSRWXRYRZ[Y\]RŶY\Q_SRSTURZWQS̀YaSẀbRSTURcdQÙR]YebRfgSR\_RQWSRWf[\̂YSUhRSWbRQWS\XeRSTUR_g̀USebR\XRYQebR
WXRSTURQYSg̀URYQhRY]WgQSRWXRSTURZ[Y\]iRPXRSTURZ[Y\]R̀U[YSU_RSWRYRjW__\f\[\SeRWXRYRZWQS̀YaSẀk_RhUXYg[SbRSTURcdQÙR]YebR
fgSR\_RQWSRWf[\̂YSUhRSWbRQWS\XeRSTUR_g̀USeRYQhR̀UlgU_SRSTUR_g̀USek_RY__\_SYQaUR\QR̀U_W[V\Q̂RSTURaWQS̀WVÙ_ei

IJKLMNMmRPXRYRZ[Y\]R̀U[YSU_RSWRẀR\_RSTUR_gfnUaSRWXRYR]UaTYQ\ak_R[\UQbRSTURjỲSeRY__ÙS\Q̂R_gaTRZ[Y\]R]YeRj̀WaUUhR\QR
YaaẀhYQaURd\STRYjj[\aYf[UR[YdRSWRaW]j[eRd\STRSTUR[\UQRQWS\aURẀRX\[\Q̂RhUYh[\QU_i

IJKLMoJpqrstusvw
IJKLMoMKRZ[Y\]_bRh\_jgSU_bRẀRWSTÙR]YSSÙ_R\QRaWQS̀WVÙ_eRỲ\_\Q̂RWgSRWXRẀR̀U[YSUhRSWRSTURZWQS̀YaSbRUxaUjSRSTW_URdY\VUhR
Y_Rj̀WV\hUhRXẀR\QRyUaS\WQ_Rzi{|i}bRzi{|i~bRYQhR{~i{i�bR_TY[[RfUR_gfnUaSRSWR]Uh\YS\WQRY_RYRaWQh\S\WQRj̀UaUhUQSRSWRf\Qh\Q̂R
h\_jgSUR̀U_W[gS\WQi

IJKLMoMNR�TURjỲS\U_R_TY[[RUQhUYVẀRSWR̀U_W[VURSTU\̀RZ[Y\]_RfeR]Uh\YS\WQRdT\aTbRgQ[U__RSTURjỲS\U_R]gSgY[[eRŶ ÙUR
WSTÙd\_UbR_TY[[RfURYh]\Q\_SÙUhRfeRSTUR�]Ù\aYQR�̀f\S̀YS\WQR�__Wa\YS\WQR\QRYaaẀhYQaURd\STR\S_RZWQ_S̀gaS\WQRPQhg_S̀eR
�Uh\YS\WQR�̀WaUhg̀U_R\QRUXXUaSRWQRSTURhYSURWXRSTUR�̂ ÙU]UQSiR�R̀UlgU_SRXẀR]Uh\YS\WQR_TY[[RfUR]YhUR\QRd̀\S\Q̂bR
hU[\VÙUhRSWRSTURWSTÙRjỲSeRSWRSTURZWQS̀YaSbRYQhRX\[UhRd\STRSTURjÙ_WQRẀRUQS\SeRYh]\Q\_SÙ\Q̂RSTUR]Uh\YS\WQiR�TUR
ÙlgU_SR]YeRfUR]YhURaWQag̀̀UQS[eRd\STRSTURX\[\Q̂RWXRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQRj̀WaUUh\Q̂_RfgSbR\QR_gaTRUVUQSbR
]Uh\YS\WQR_TY[[Rj̀WaUUhR\QRYhVYQaURWXRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQRj̀WaUUh\Q̂_bRdT\aTR_TY[[RfUR_SYeUhRjUQh\Q̂R
]Uh\YS\WQRXẀRYRjÙ\WhRWXR�|RhYe_RX̀W]RSTURhYSURWXRX\[\Q̂bRgQ[U__R_SYeUhRXẀRYR[WQ̂ÙRjÙ\WhRfeRŶ ÙU]UQSRWXRSTURjỲS\U_R
ẀRaWg̀SRẀhÙiRPXRYQRỲf\S̀YS\WQR\_R_SYeUhRjg̀_gYQSRSWRST\_RyUaS\WQR{~i�i�bRSTURjỲS\U_R]YeRQWQUSTU[U__Rj̀WaUUhRSWRSTUR
_U[UaS\WQRWXRSTURỲf\S̀YSẀ�_�RYQhRŶ ÙURgjWQRYR_aTUhg[URXẀR[YSÙRj̀WaUUh\Q̂_i

IJKLMoMoJ�\STÙRjỲSeR]YebRd\ST\QR�|RhYe_RX̀W]RSTURhYSURSTYSR]Uh\YS\WQRTY_RfUUQRaWQa[ghUhRd\STWgSR̀U_W[gS\WQRWXRSTUR
h\_jgSURẀR�|RhYe_RYXSÙR]Uh\YS\WQRTY_RfUUQRhU]YQhUhRd\STWgSR̀U_W[gS\WQRWXRSTURh\_jgSUbRhU]YQhR\QRd̀\S\Q̂RSTYSRSTUR
WSTÙRjỲSeRX\[URXẀRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQiRRPXR_gaTRYRhU]YQhR\_R]YhURYQhRSTURjỲSeR̀UaU\V\Q̂RSTURhU]YQhRXY\[_RSWR
X\[URXẀRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQRd\ST\QR�|RhYe_RYXSÙR̀UaU\jSRSTÙUWXbRSTUQRfWSTRjỲS\U_RdY\VURSTU\̀R̀\̂TS_RSWRf\Qh\Q̂R
h\_jgSUR̀U_W[gS\WQRj̀WaUUh\Q̂_Rd\STR̀U_jUaSRSWRSTUR\Q\S\Y[RhUa\_\WQi

IJKLMoM�J�TURjỲS\U_R_TY[[R_TỲURSTUR]Uh\YSẀk_RXUURYQhRYQeRX\[\Q̂RXUU_RUlgY[[eiR�TUR]Uh\YS\WQR_TY[[RfURTU[hR\QRSTURj[YaUR
dTÙURSTUR�̀WnUaSR\_R[WaYSUhbRgQ[U__RYQWSTÙR[WaYS\WQR\_R]gSgY[[eRŶ ÙUhRgjWQiR�̂ ÙU]UQS_R̀UYaTUhR\QR]Uh\YS\WQR_TY[[R
fURUQXẀaUYf[URY_R_USS[U]UQSRŶ ÙU]UQS_R\QRYQeRaWg̀SRTYV\Q̂Rng̀\_h\aS\WQRSTÙUWXi

IJKLM�J���su�tusvw
IJKLM�MKRPXRSTURjỲS\U_RTYVUR_U[UaSUhRỲf\S̀YS\WQRY_RSTUR]USTWhRXẀRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQR\QRSTUR�̂ ÙU]UQSbRYQeR
Z[Y\]R_gfnUaSRSWbRfgSRQWSR̀U_W[VUhRfebR]Uh\YS\WQR_TY[[RfUR_gfnUaSRSWRỲf\S̀YS\WQRdT\aTbRgQ[U__RSTURjỲS\U_R]gSgY[[eRŶ ÙUR
WSTÙd\_UbR_TY[[RfURYh]\Q\_SÙUhRfeRSTUR�]Ù\aYQR�̀f\S̀YS\WQR�__Wa\YS\WQR\QRYaaẀhYQaURd\STR\S_RZWQ_S̀gaS\WQRPQhg_S̀eR
�̀f\S̀YS\WQR�g[U_R\QRUXXUaSRWQRSTURhYSURWXRSTUR�̂ ÙU]UQSiR�TUR�̀f\S̀YS\WQR_TY[[RfURaWQhgaSUhR\QRSTURj[YaURdTÙURSTUR
�̀WnUaSR\_R[WaYSUhbRgQ[U__RYQWSTÙR[WaYS\WQR\_R]gSgY[[eRŶ ÙUhRgjWQiR�RhU]YQhRXẀRỲf\S̀YS\WQR_TY[[RfUR]YhUR\QRd̀\S\Q̂bR
hU[\VÙUhRSWRSTURWSTÙRjỲSeRSWRSTURZWQS̀YaSbRYQhRX\[UhRd\STRSTURjÙ_WQRẀRUQS\SeRYh]\Q\_SÙ\Q̂RSTURỲf\S̀YS\WQiR�TURjỲSeR
X\[\Q̂RYRQWS\aURWXRhU]YQhRXẀRỲf\S̀YS\WQR]g_SRY__ÙSR\QRSTURhU]YQhRY[[RZ[Y\]_RSTUQR�QWdQRSWRSTYSRjỲSeRWQRdT\aTR
Ỳf\S̀YS\WQR\_RjÙ]\SSUhRSWRfURhU]YQhUhi

IJKLM�MKMKR�RhU]YQhRXẀRỲf\S̀YS\WQR_TY[[RfUR]YhURQWRUỲ[\ÙRSTYQRaWQag̀̀UQS[eRd\STRSTURX\[\Q̂RWXRYR̀UlgU_SRXẀR
]Uh\YS\WQbRfgSR\QRQWRUVUQSR_TY[[R\SRfUR]YhURYXSÙRSTURhYSURdTUQRSTUR\Q_S\SgS\WQRWXR[ÛY[RẀRUlg\SYf[URj̀WaUUh\Q̂_RfY_UhRWQR
STURZ[Y\]RdWg[hRfURfỲ̀UhRfeRSTURYjj[\aYf[UR_SYSgSURWXR[\]\SYS\WQ_iR�ẀR_SYSgSURWXR[\]\SYS\WQ_Rjg̀jW_U_bR̀UaU\jSRWXRYR
d̀\SSUQRhU]YQhRXẀRỲf\S̀YS\WQRfeRSTURjÙ_WQRẀRUQS\SeRYh]\Q\_SÙ\Q̂RSTURỲf\S̀YS\WQR_TY[[RaWQ_S\SgSURSTUR\Q_S\SgS\WQRWXR
[ÛY[RẀRUlg\SYf[URj̀WaUUh\Q̂_RfY_UhRWQRSTURZ[Y\]i

IJKLM�MNR�TURYdỲhR̀UQhÙUhRfeRSTURỲf\S̀YSẀRẀRỲf\S̀YSẀ_R_TY[[RfURX\QY[bRYQhRngĥ]UQSR]YeRfURUQSÙUhRgjWQR\SR\QR
YaaẀhYQaURd\STRYjj[\aYf[UR[YdR\QRYQeRaWg̀SRTYV\Q̂Rng̀\_h\aS\WQRSTÙUWXi

IJKLM�MoR�TURXẀÛW\Q̂RŶ ÙU]UQSRSWRỲf\S̀YSURYQhRWSTÙRŶ ÙU]UQS_RSWRỲf\S̀YSURd\STRYQRYhh\S\WQY[RjÙ_WQRẀRUQS\SeRhg[eR
aWQ_UQSUhRSWRfeRjỲS\U_RSWRSTUR�̂ ÙU]UQSbR_TY[[RfUR_jUa\X\aY[[eRUQXẀaUYf[URgQhÙRYjj[\aYf[UR[YdR\QRYQeRaWg̀SRTYV\Q̂R
ng̀\_h\aS\WQRSTÙUWXi
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IJKLMNMNJOPQRPSTUVWTPQJPXJYPTQUZXJ
IJKLMNMNMK[\]̂_̀ab[bc[bd̀[e]f̀g[ch[bd̀[ij̀ekalm[iêkbelbkcm[iggcaklbkcm[ce[cbd̀e[lnnfkal̂f̀[lêkbelbkcm[e]f̀go[̀kbd̀e[
nlebp[jlp[acmgcfkqlb̀[lm[lêkbelbkcm[acmq]ab̀q[]mq̀e[bdkg[irè̀ j̀mb[skbd[lmp[cbd̀e[lêkbelbkcm[bc[sdkad[kb[kg[l[nlebp[
nectkq̀q[bdlb[uvw[bd̀[lêkbelbkcm[lrè̀ j̀mb[rct̀emkmr[bd̀[cbd̀e[lêkbelbkcm[ǹejkbg[acmgcfkqlbkcmo[uxw[bd̀[lêkbelbkcmg[bc[
^̀[acmgcfkqlb̀q[g]̂gblmbklffp[kmtcft̀[acjjcm[y]̀gbkcmg[ch[fls[ce[hlabo[lmq[uzw[bd̀[lêkbelbkcmg[̀jnfcp[jlb̀eklffp[
gkjkfle[necàq]elf[e]f̀g[lmq[j̀bdcqg[hce[g̀f̀abkmr[lêkbelbceugw{

IJKLMNMNM|[\]̂_̀ab[bc[bd̀[e]f̀g[ch[bd̀[ij̀ekalm[iêkbelbkcm[iggcaklbkcm[ce[cbd̀e[lnnfkal̂f̀[lêkbelbkcm[e]f̀go[̀kbd̀e[
nlebp[jlp[kmaf]q̀[̂p[_ckmq̀e[ǹegcmg[ce[̀mbkbk̀g[g]̂gblmbklffp[kmtcft̀q[km[l[acjjcm[y]̀gbkcm[ch[fls[ce[hlab[sdcg̀[
nèg̀mà[kg[èy]kèq[kh[acjnf̀b̀[èfk̀h[kg[bc[̂̀[laaceq̀q[km[lêkbelbkcmo[nectkq̀q[bdlb[bd̀[nlebp[gc]rdb[bc[̂̀[_ckm̀q[
acmg̀mbg[km[sekbkmr[bc[g]ad[_ckmq̀e{[}cmg̀mb[bc[lêkbelbkcm[kmtcftkmr[lm[lqqkbkcmlf[ǹegcm[ce[̀mbkbp[gdlff[mcb[acmgbkb]b̀[
acmg̀mb[bc[lêkbelbkcm[ch[lmp[aflkjo[qkgn]b̀[ce[cbd̀e[jlbb̀e[km[y]̀gbkcm[mcb[q̀gaek̂̀q[km[bd̀[sekbb̀m[acmg̀mb{

IJKLMNMNM~[�d̀[�sm̀e[lmq[}cmbelabce[relmb[bc[lmp[ǹegcm[ce[̀mbkbp[jlq̀[l[nlebp[bc[lm[lêkbelbkcm[acmq]ab̀q[]mq̀e[bdkg[
\̀abkcm[v�{�o[sd̀bd̀e[̂p[_ckmq̀e[ce[acmgcfkqlbkcmo[bd̀[glj̀[ekrdbg[ch[_ckmq̀e[lmq[acmgcfkqlbkcm[lg[bdcg̀[ch[bd̀[�sm̀e[
lmq[}cmbelabce[]mq̀e[bdkg[irè̀ j̀mb{
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SECTION 00 73 00 - SUPPLEMENTARY GENERAL CONDITIONS

The following supplements modify, change, delete from or add to the "General Conditions of the Contract 
for Construction," AIA Document A201-2017.  Where any article of the General Conditions is modified or 
any paragraph, subparagraph or clause thereof is modified or deleted by these Supplementary Conditions, 
the unaltered provisions of that article, paragraph, subparagraph or clause shall remain in effect.

ARTICLE 1  GENERAL PROVISIONS 

Paragraph 1.1 Basic Definitions: 

For further clarification of definitions refer to the following:

Owner:        Onslow County Board of Education

Architect: Smith Sinnett Architecture, P.A., or an official representative thereof.

Project Manual: The Project Manual is the volume generally referred to as the "Specifications" and 
consists of the bidding requirements, sample forms and certain Contract Documents such 
as the Conditions of the Contract, and the Specifications. 

ARTICLE 2  OWNER 

Paragraph 2.2 Information and Services Required of the Owner: 

Delete Subparagraph 2.2.5 and substitute the following:

2.2.5 Construction Documents are provided as electronic files.  The Contractor is responsible for 
printing hard copies of the Drawings and Project Manuals in the quantities necessary for 
construction.  

ARTICLE 3  CONTRACTOR 

Paragraph 3.12 Shop Drawings, Product Data and Samples: 

Add the following subparagraphs 3.12.7.1

3.12.7.1 No submittal involving the selection of a color will be released until all colors are selected 
and approved by the Owner. 

ARTICLE 6  CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

Clarification: References to “separate contractors” and “separate contracts” do not apply to the Prime 
Contract of the Work covered in this Project Manual or Drawings, but only to other 
contractors or other contracts undertaken by the Owner prior to, concurrent with, or 
subsequent to the Work of this Project.  The Work of the Prime Contractor bidding on and 
constructing this Project are not considered “separate contractors” or separate contracts” as 
identified in this Article.

The Owner has no responsibility to coordinate the work or activities of the Prime Contractor 
on this Project, but only to coordinate the work of his own forces or his “separate contractors” 
with the Prime Contractor for this Project.
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ARTICLE 7  CHANGES IN THE WORK 

Paragraph 7.1 General: 

Add the following subparagraph 7.1.4:

7.1.4 Allowance for combined overhead and profit on changes, whether by Change Order or 
Construction Change Directive shall be limited in accordance with the following: 

.1) For the Contractor, for Work performed by the Contractor's own forces, 15 percent of the 
cost. 

.2) For the Contractor, for Work performed by the Contractor's Subcontractor, 7.5 percent of 
the amount due the Subcontractor. 

.3) For each Subcontractor or Sub-subcontractor involved, for Work performed by that 
Subcontractor's or Sub- subcontractor's own forces, 7.5 percent of the cost. 

.4) For each Subcontractor, for Work performed by the Subcontractor's Sub-subcontractor, 
7.5 percent of the amount due the Sub-subcontractor. 

.5) Cost to which overhead and profit is to be applied shall be determined in accordance with 
Subparagraph 7.3.8. 

.6) In the case of deductive changes, the Contractor shall include not less than 15 percent of 
the cost. 

.7) In order to facilitate checking quotations for extras  or credits, all proposals, except those 
so minor that their propriety can be seen by inspection, shall be accompanied by a 
complete itemization of costs including, labor, materials, and Subcontracts.  Labor 
and materials shall be itemized in the manner prescribed above.  Where major cost 
items are Subcontracts, they shall be itemized also.  In no case will a change over 
$250.00 be approved without such itemization.  

ARTICLE 8  TIME 

Paragraph 8.2  Progress and Completion: 

Add the following Clauses 8.2.3.1 and 8.2.3.2 to Subparagraph 8.2.3:

8.3.2.1 The Contract time shall commence on a date to be specified in a written Notice to Proceed 
from the Architect, anticipated to be about April 25, 2023, and the 
Substantial Completion shall be 265 days from the NTP which is on or 
about May 10, 2024.

8.3.2.2 Final Completion shall occur on or before 30 days after Substantial Completion.

ARTICLE 9  PAYMENTS AND COMPLETION 

Paragraph 9.3  Applications for Payment: 

Add the following sentence to Subparagraph 9.3.1:
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The form of Application for payment shall be a notarized AIA Document G702, Application 
and Certification for Payment, supported by AIA Document G703, Continuation Sheet. 
Certificate of Release of Liens shall be submitted with each pay application.

Add the following to Subparagraph 9.3.l:

Until Substantial Completion, the Owner will pay 95% of the amount due the Contractor on account of 
progress payments.  If at 50% of the contractor’s work, the work has been satisfactorily completed on 
schedule and with approval of the Owner, Engineer/ Architect, and written consent of the surety, 
further requirements for retainage will be waived only so long as the work continues to be completed 
satisfactorily and on schedule.

The full Contract retainage may be reinstated if the manner of completion of the Work and its progress 
do not remain satisfactory to the Owner and Engineer/ Architect, or if the Surety withholds its consent, 
or for other good and sufficient reasons 

Add the following Clause 9.3.2.l to Subparagraph 9.3.2:

9.3.2.l Responsibility for such stored materials and equipment shall remain with the Contractor 
regardless of ownership title. 

Paragraph 9.8 Substantial Completion: 

Add the following sentence to Subparagraph 9.8.3:

The payment shall be sufficient to increase the total payments to 95% of the Contract Sum, 
less such amounts as the Engineer/ Architect shall determine for incomplete Work and 
unsettled claims. 

Paragraph 9.11 Liquidated Damages: 

Add the following Paragraph 9.11 to Article 9:

9.11  Liquidated Damages

9.11.1 The Contractor and the Contractor's surety’s shall be liable for and shall pay the Owner the 
sum of  Two Hundred Fifty Dollars ($250.00), herein stipulated as liquidated damages, for 
each calendar day of delay until the Work is substantially complete.

Paragraph 9.12 Final Completion:

Add the following Paragraph 9.12 to Article 9

9.12 Time for Completion of final inspection items after Substantial Completion shall be thirty 
(30) Days after final inspection  list is received by the Contractor.  After thirty (30) days, 
upon seven (7) days written notice, the Owner shall have the option to correct or conclude any 
and all final inspection items not completed by the Contractor to the satisfaction of the 
Engineer/ Architect and the Owner within thirty (30) days from the actual date of substantial 
completion by utilizing its own forces or hiring others.  The cost of correcting such remaining 
final inspection items by the Owner or others shall be deducted from the final payment to the 
Contractor. 

For each consecutive calendar day that the Work remains incomplete after the date established 
for Final Completion, the Owner will retain from compensation otherwise to be paid to the 
Contractor the sum of Two Hundred Fifty Dollars ($250.00).  This amount is the minimum 
measure of damages the Owner will sustain by failure of the Contractor to complete all 
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remedial work, correct deficient work, clean up the project and other miscellaneous tasks as 
required to complete all work specified.  This amount is separate from the liquidated damages 
prescribed above under paragraph 9.11.

ARTICLE 11  INSURANCE AND BONDS 

Paragraph 11.1  Contractor's Liability Insurance: 

Modify Clause 11.1.1.1 as follows:

Delete the semicolon at the end of Clause 11.1.1.1 and add: ", including private entities 
performing Work at the site and exempt from the coverage on account of number of 
employees or occupation, which entities shall maintain voluntary compensation coverage at 
the same limits specified for mandatory coverage for the duration of the Project;". 

Modify Clause 11.1.1.2 as follows:

Delete the semicolon at the end of Clause 11.1.1.2 and add: "or persons or entities excluded 
by statute from the requirements of Clause 11.1.1.1 but required by the Contract Documents 
to provide the insurance required by that Clause;". 

To Subparagraph  11.1.1, add the following Clauses 11.1.1.9 and 11.1.1.10:

.9) Liability Insurance shall include all major divisions of coverage and be on a 
comprehensive basis including: 

1. Premises Operations (including X, C and U coverages as applicable). 
2. Independent Contractors' Protective. 
3. Products and Completed Operations. 
4. Personal Injury Liability with Employment Exclusion deleted. 
5. Contractural, including specified provision for Contractor's obligation under 

Paragraph 3.18. 
6. Owned, non-owned and hired motor vehicles. 
7. Broad Form Property Damage including Completed Operations. 

.10) If the General Liability coverages are provided by a Commercial General Liability Policy 
on a claims-made basis, the policy date or Retroactive Date shall predate the Contract; 
the termination date of the policy or applicable extended reporting period shall be no 
earlier than the termination date of coverages required to be maintained after final 
payment, certified in accordance with Subparagraph 9.10.2. 

To Subparagraph 11.1.2, add the following Clause 11.1.2.1:

11.1.2.1 The insurance required by Subparagraph 11.1.1 shall be written for not less than the 
following, or greater if required by law: 

l. Workers' Compensation: 
a)  State Statutory

b)  Applicable Federal Statutory

c)  Employer's Liability $100,000      per Accident
$100,000      Disease, Policy Limit
$100,000      Disease, Each Employee 
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d) Contractor must evidence worker’s compensation as statutorily required for both 
all general contractor employees and all sub contractor employees for the 
duration of the project.

2. Comprehensive or Commercial General Liability (including Premises Operations; 
Independent Contractor's Protective; Products and Completed Operations; Broad Form 
Property Damage): 

a) Bodily Injury: $   100,000 Each Occurrence
$1,000,000 Aggregate 

b) Property Damage: $  100,000 Each Occurrence
$  300,000 Aggregate 

c) Products and Complete Operations to be maintained for 1 year after final 
payment: $1,000,000 Aggregate 

d) Property Damage Liability Insurance will provide X, C, and U coverage. 

e) Broad Form Property Damage Coverage shall include Completed Operations.

f) Contractor must name Onslow County as named insured on general liability 
insurance for the duration of the project. 

g) Contractor must evidence general liability insurance for both all general 
contractor employees and all sub contractor employees for the duration of the 
project.

3. Contractual Liability: 
a) Bodily Injury: $   100,000 Each Occurrence

$1,000,000 Aggregate 

b) Property Damage: $  100,000 Each Occurrence
$  300,000 Aggregate 

4. Personal Injury, with Employment Exclusion deleted: 
$  300,000 Aggregate 

5. Business Automobile Liability (including owned, non- owned and hired vehicles): 
a) Bodily Injury: $  200,000 Each Person

$  500,000 Each Occurrence

b) Property Damage: $  100,000 Each Occurrence 

c) Contractor must maintain automobile insurance for both property damage and 
personal injury for all vehicles which would be used in conjunction with the 
project.

6. If General Liability coverages are provided by a Commercial Liability policy, the: 

a) General Aggregate shall be not less than $1,000,000 and it shall apply, in total to 
this Project only. 

b) Fire Damage Limit shall be not less than $100,000 on any one Fire. 

c) Medical Expense Limit shall be not less than $5,000 on any one person. 
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7. Umbrella Excess Liability: $1,000,000 over primary insurance
$10,000 for self-insured hazards each occurrence. 

To Subparagraph 11.1.3 add the following sentence:

If this insurance is written on the Comprehensive Liability policy form, the Certificates shall 
be AIA Document G-705, Certificate of Insurance.  If this insurance is written on a 
Commercial General Liability policy form, ACORD form 25S will be acceptable. 

Paragraph 11.3  Property Insurance 

Modify Subparagraph 11.3.1 as follows:

11.3.1 In the first sentence, delete "Unless otherwise provided, the Owner..." and substitute "The 
Contractor...". 

Add the following sentences: 

Builder’s risk insurance policy shall be required in the full amount of the Completed 
Value of the project with Onslow County.as the named insured entities on the policy.

If the Owner is damaged by the failure of the Contractor to maintain such insurance, 
then the Contractor shall bear all reasonable costs properly attributable thereto. 

       11.3.1.2 Delete Clause 11.3.1.2. 

11.3.1.3 Delete Clause 11.3.1.3. 

Delete Subparagraph 11.3.4.

Delete Subparagraph 11.3.6 and substitute the following:

11.3.6 Before an exposure to loss may occur, the Contractor shall file with the Owner, for each copy 
of the Construction Contract prepared, one certified copy of the policy or policies providing 
this Property Insurance coverage, each containing those endorsements specifically related to 
the Project.  Each policy shall contain a provision that the policy will not be canceled or 
allowed to expire until at least 30 days' prior written notice has been given to the Contractor. 

Modify Subparagraph 11.3.7 as follows:

11.3.7 Substitute "Contractor" for "Owner" at the end of the first sentence. 

Modify Subparagraph 11.3.8 as follows:

11.3.8 Substitute "Contractor" for "Owner" as fiduciary; except that at the first reference to "Owner" 
in the first sentence, the word "this" should be substituted for "Owner's". 

Modify Subparagraph 11.3.9 as follows:

11.3.9 Substitute "Contractor" for "Owner" each time the latter word appears. 

Modify Subparagraph 11.3.10 as follows:

11.3.10 Substitute "Contractor" for "Owner" each time the latter word appears. 
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Paragraph 11.4  Performance Bond and Payment Bond 

Delete Subparagraph 11.4.1 and substitute the following:

11.4.1 The Contractor shall furnish bonds covering faithful performance of the Contract and 
payment of obligations arising thereunder.  Bonds may be obtained through the Contractor's 
usual source and the cost thereof shall be included in the Contract Sum.  The amount of each 
bond shall be equal to 100% of the Contract Sum. 

11.4.1.1 The Contractor shall deliver the required bonds to the Owner not later than three days 
following the date the Agreement is entered into, or if the Work is to be commenced prior 
thereto in response to a letter of intent, the Contractor shall, prior to commencement of the 
Work, submit evidence satisfactory to the Owner that such bonds will be furnished. 

11.4.1.2 The Contractor shall require the attorney-in-fact who executes the required bonds on behalf of 
the surety to affix thereto a certified and current power of attorney. 

11.4.1.3 The Contractor shall require the Surety and/or their Attorney-in-fact who executes the 
required bonds to provide along with the bonds the following:

1. Complete information data sheet concerning the Company acting as the agent for the 
Surety, including:
a) Company name, street and mailing addresses, telephone and fax numbers.
b) Name of principle contact involved in administering these bonds.

2. Complete information data sheet concerning the Surety, including:
a) Company name, street and mailing addresses, telephone and fax numbers.
b) Name of principle contact involved in administering these bonds.

3. Information regarding any requirements or privileges the Surety has or believes it is due 
in the way of protections of its rights and privileges from activities of the Owner and 
its agents, including the Engineer/Architect and his consultants, in the performance 
of their normal functions or duties under this Contract.

11.4.1.4 The Surety shall be aware and acknowledge that payments made on this project will be made 
based on the appropriateness of percentages of work completed per categories indicated on 
the Contractor's Application for Payment.  Further that the amounts authorized, certified or 
released by the Owner or its agents, including the Engineer and their consultants, are based on 
estimates of the percentages of work completed in each particular category based on that 
breakdown only.  The appropriateness of the bid amount and these categories, established by 
the Contractor, is not the responsibility of the Owner and its agents, and the Owner and its 
agents therefore accept no responsibility for protecting the Surety from releases of funds on 
this Contract due to the inappropriateness of the bid or the breakdown categories established 
by the Contractor.  In that regard note the following:

a) Inappropriateness of the bid amount refers to an amount bid which was not sufficient to 
accomplish the work.

b) Common practices such as "front end loading" of the request (assigning higher costs or 
heavier profit and overhead amounts to early work categories), "material heavy 
loading" of the request (assigning higher costs or heavier profit and overhead 
amounts to material categories), and heavier than appropriate loading of 
"mobilization", "general condition" or "general requirements" categories cannot 
normally be detected by the Owner and its agents and are therefore not their 
responsibility.  
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11.4.1.5 The Surety shall be responsible to take an active roll in protecting its rights and privileges 
during the course of the Work of this Contract through more direct involvement with and 
management of its bonded Contractor, and establish and execute whatever protective 
measures it deems appropriate in protecting itself from what it deems inappropriate releases of 
funds on the Contract.  These measures shall be the responsibility of the Surety and its agents 
exclusively and will not be the responsibility of the Owner or its agents.  

ARTICLE 16  FEDERAL CONTRACTING REQUIREMENTS

Paragraph 16.1  Federal Funds: 

16.1 If the source of funds for this contract is federal funds, the following federal provisions apply 
pursuant to 2 C.F.R. § 200.326 and 2 C.F.R. Part 200, Appendix II (as applicable):

Equal Employment Opportunity (41 C.F.R. Part 60); Davis-Bacon Act (40 U.S.C. 3141-
3148); Copeland “Anti-Kickback” Act (40 U.S.C. 3145); Contract Work Hours and Safety 
Standards Act (40 U.S.C. 3701-3708); Clean Air Act (42 U.S.C. 7401-7671q.) and the 
Federal Water Pollution Control Act (33 U.S.C. 1251-1387); Debarment and Suspension 
(Executive Orders 12549 and 12689); Byrd Anti-Lobbying Amendment (31 U.S.C. 1352); 
Procurement of Recovered Materials (2 C.F.R. § 200.322); and Record Retention 
Requirements (2 CFR § 200.324).

Paragraph 16.2  Uniform Guidance Attachment: 

16.2 This Uniform Guidance Attachment, heretofore referenced as “UG Attachment” is 
incorporated into the Service Contract between Onslow County Schools and the Contractor.  
Capitalized terms not defined in this Attachment shall have the meanings assigned to such 
terms in the Contract.  All references to the “Contractor” or “Company” or “Vendor” or 
“Provider” shall be deemed to mean the Contractor.

This Contract will be financed in whole or in part with federal funding.  As such, federal laws, 
regulations, policies and related administrative practices apply to this Contract.  The most 
recent of such federal requirements, including any amendments made after the execution of 
this Contract shall govern the Contract, unless the federal government determines otherwise.  
This UG Attachment identifies the federal requirements that may be applicable to this 
contract.  The Contractor is responsible for complying with all applicable provisions.  

To the extent possible, the federal requirements contained in the most recent version of  the 
Uniform Administrative Requirements for federal awards (Uniform Rules) codified at 
2.C.F.R., Part 200, including any certifications and contractual provisions required by any 
federal statutes or regulation referenced therein to be included in this contract are deemed 
incorporated into this contract by reference and shall be incorporated into any subagreement 
or subcontract executed by the Contractor pursuant to its obligations under this Contract.  The 
Contractor and its subcontractors, if any, hereby represent and covenant that they are have 
complied and shall comply in the future with the applicable provisions of the original contract 
then in effect and with all applicable federal, state, and local laws, regulations, and rules and 
local policies and procedures, as amended from time to time, relating to Work to be 
performed under this contract.
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Energy Conservation

The Contractor and Subcontractors agrees to comply with the mandatory standards and policies 
relating to energy efficiency which are contained in the state energy conservation plan issued in 
compliance with the Energy Policy and Conservation Act, 42 U.S.C.  § 6321, et seq.

Federal Water Pollution Control Act

For contracts in excess of $150,000, the Contractor agrees to comply with all applicable 
standards, orders or regulations issued pursuant to the Federal Water Pollution Control Act, 
as amended, 33 U.S.C. 1251 et seq.

The Contractor agrees to report each violation to Onslow County Schools and understands and 
agrees that Onslow County Schools will, in turn, report each violation as required to assure 
notification to Federal Emergency Management Agency, and the appropriate Environmental 
Protection Agency Regional Office.

The Contractor agrees to include these requirements in each subcontract exceeding $150,000 
financed in whole or in part with Federal assistance provided by FEMA.”

Clean Air Act

For contracts in excess of $150,000, the Contractor agrees to comply with all applicable 
standards, orders or regulations issued pursuant to the Clean Air Act, as amended, 42 U.S.C. § 
7401 et seq. and the Federal Water Pollution Act as amended (33 USC § 1251-1387).

The Contractor agrees to report any violation to Onslow County Schools immediately upon 
discovery.  The Contractor understands and agrees that Onslow County Schools will, in turn, 
report each violation as required to assure notification to the Federal Emergency Management 
Agency, and the appropriate Environmental Protection Agency (EPA) Regional Office.  
Contractor must include this requirement in all subcontracts that exceed $50,000.

The Contractor agrees to include these requirements in each subcontract exceeding $150,000 
financed in whole or in part with Federal assistance provided by FEMA.

Access to Records and Reports

The Contractor must maintain an acceptable cost accounting system.  The Contractor agrees to 
provide Onslow County Schools, the FEMA Administrator, the Comptroller General of the 
United States, or any of their authorized representatives’ access to any books, documents, papers, 
and records of the Contractor which are directly pertinent to this contract for the purposes of 
making audits, examinations, excerpts, and transcriptions.  

The Contractor agrees to permit any of the foregoing parties to reproduce by any means 
whatsoever or to copy excerpts and transcriptions as reasonably needed.

The Contractor agrees to provide the FEMA Administrator or his authorized representatives’ 
access to construction or other work sites pertaining to the work being completed under the 
contract.
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All Contractors a nd their successors, transferees, assignees, and subcontractors acknowledge and 
agree to comply with applicable provisions governing Department and FEMA access to records, 
accounts, documents, information, facilities, and staff.

No Obligation by Federal Government

Onslow County Schools and the Contractor acknowledge and agree that , notwithstanding any 
concurrence by the Federal Government in or approval of the solicitation or award of the 
underlying contract, absent the express written consent by the Federal Government, the Federal 
Government is not a party to this contract and shall not be subject to any obligations or liabilities 
to Onslow County Schools, the Contractor, or any other party (whether or not a party to that 
contract) pertaining to any matter resulting from the underlying contract. 

The Contractor agrees to include the above clause in each subcontract financed in whole or in part 
with federal assistance.  It is further agreed that the clause shall not be modified, except to identify 
the subcontractor who will be subject to its provisions.

Program Fraud and False or Fraudulent Statements or Related Acts

The Contractor acknowledges that 31 U.S.C. Chap. 38 (Administrative Remedies for False Claims 
and Statements) applies to the contractor’s actions pertaining to this contract. Upon execution of 
the underlying contract, the Contractor certifies or affirms the truthfulness and accuracy of any 
statement it has made, it makes, it may make, or causes to be made, pertaining to the underlying 
contract or the Federally assisted project for which this contract work is being performed.  In 
addition to other penalties that may be applicable, the Contractor further acknowledges that if it 
makes, or causes to be made, a false, fictitious, or fraudulent claim, statement, submission, or 
certification, the Federal Government reserves the right to impose the penalties of the Program 
Fraud Civil Remedies Act of 1986 on the Contractor to the extent the Federal Government deems 
appropriate.
The Contractor also acknowledges that if it makes, or causes to be made, a false, fictitious, or 
fraudulent claim, statement, submission, or certification to the Federal Government under a 
contract connected with a project that is financed in whole or in part with Federal assistance, the 
Government reserves the right to impose the penalties of 18 U.S.C. § 1001 and 49 U.S.C. § 
5307(n)(1) on the Contractor, to the extent the Federal Government deems appropriate. 

The Contractor agrees to include the above two clauses in each subcontract financed in whole or in 
part with Federal assistance.  It is further agreed that the clauses shall not be modified, except to 
identify the subcontractor who will be subject to the provisions.

Changes

Any change in the contract cost, modification, change order, or constructive change must be 
allowable, allocable, within the scope of its funding, grant or cooperative agreement, and 
reasonable for the completion of project scope.  All changes and/or amendments to the contract 
will be outlined in detail, formalized in writing, and signed by the authorized representative of 
each party.  Contractor’s failure to do so shall constitute a material breach of the contract.

Termination

Termination Without Cause.  Onslow County Schools may terminate this Agreement at any time 
without cause by giving thirty (30) days written notice to the Contractor. 

Termination for Default by Either Party. By giving written notice to the other party, either party 
may terminate this Agreement upon the occurrence of one or more of the following events:
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The other party violates or fails to perform any covenant, provision, obligation, term or condition 
contained in this Agreement, provided that, unless otherwise stated in this Agreement, such failure 
or violation shall not be cause for termination if both of the following conditions are satisfied:  (i) 
such default is reasonably susceptible to cure; and (ii) the other party cures such default within 
thirty (30) days of receipt of written notice of default from the non-defaulting party; or

The other party attempts to assign, terminate or cancel this Agreement contrary to the terms 
hereof; or

The other party ceases to do business as a going concern, makes an assignment for the benefit of 
creditors, admits in writing its inability to pay debts as they become due, files a petition in 
bankruptcy or has an involuntary bankruptcy petition filed against it (except in connection with a 
reorganization under which the business of such party is continued and performance of all its 
obligations under this Agreement shall continue), or if a receiver, trustee or liquidator is appointed 
for it or any substantial part of other party’s assets or properties.

Any notice of default pursuant to this Section shall identify and state the party’s intent to terminate 
this Agreement if the default is not cured within the specified period.  

Additional Grounds for Default Termination by Onslow County Schools. By giving written 
notice to the Contractor, Onslow County Schools may also terminate this Agreement upon the 
occurrence of one or more of the following events (which shall each constitute grounds for 
termination without a cure period and without the occurrence of any of the other events of default 
previously listed):

The Contractor makes or allows to be made any material written misrepresentation or provides any 
materially misleading written information in connection with this Agreement, Contractor’s 
Proposal, or any covenant, agreement, obligation, term or condition contained in this Agreement; 
or

The Contractor takes or fails to take any action which constitutes grounds for immediate 
termination under the terms of this Agreement, including but not limited to failure to obtain or 
maintain the insurance policies and endorsements as required by this Agreement, or failure to 
provide the proof of insurance as required by this Agreement.

Cancellation of Orders and Subcontracts. In the event this Agreement is terminated by Onslow 
County Schools for any reason prior to the end of the term, the Contractor shall upon termination 
immediately discontinue all service in connection with this Agreement and promptly cancel all 
existing orders and subcontracts, which are chargeable to this Agreement. As soon as practicable 
after receipt of notice of termination, the Contractor shall submit a statement to Onslow County 
Schools showing in detail the services performed under this Agreement to the date of termination.

No Effect on Taxes, Fees, Charges, or Reports. Any termination of the Agreement shall not 
relieve the Contractor of the obligation to pay any fees, taxes or other charges then due to Onslow 
County Schools, nor relieve the Contractor of the obligation to file any daily, monthly, quarterly 
or annual reports covering the period to termination nor relieve the Contractor from any claim for 
damages previously accrued or then accruing against the Contractor.

Obligations upon Expiration or Termination.  Upon expiration or termination of this Agreement, 
the Contractor shall promptly (a) return to Onslow County Schools all computer programs, files, 
documentation, data, media, related material and any other recording devices, information, or 
compact discs that are owned by Onslow County Schools; (b) deliver to Onslow County Schools 
all Work Product; (c) allow Onslow County Schools or a new vendor access to the systems, 
software, infrastructure, or processes of the Contractor that are necessary to migrate the Services 
to a new vendor; and (d) refund to Onslow County Schools all pre-paid sums for Products or 
Services that have been cancelled and will not be delivered.   
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No Suspension. In the event that Onslow County Schools disputes in good faith an allegation of 
default by the Contractor, notwithstanding anything to the contrary in this Agreement, the 
Contractor agrees that it will not terminate this Agreement or suspend or limit the delivery of 
Products or Services or any warranties or repossess, disable or render unusable any Software 
supplied by the Contractor, unless (i) the parties agree in writing, or (ii) an order of a court of 
competent jurisdiction determines otherwise.
Authority to Terminate. Onslow County Schools Superintendent or their designee is authorized to 
terminate this Agreement on behalf of Onslow County Schools.

Audit. During the term of the Agreement and for a period of one (1) year after termination or 
expiration of this Agreement for any reason, Onslow County Schools shall have the right to audit, 
either itself or through a third party, all books and records (including but not limited to the 
technical records) and facilities of the Contractor necessary to evaluate Contractor’s compliance 
with the terms and conditions of the Agreement or Onslow County Schools’ payment obligations. 
Onslow County Schools shall pay its own expenses, relating to such audits, but shall not have to 
pay any expenses or additional costs of the Contractor. However, if non-compliance is found that 
would have cost Onslow County Schools in excess of $5,000 but for the audit, then the Contractor 
shall be required to reimburse Onslow County Schools for the cost of the audit.

Remedies

Liquidated Damages: Onslow County Schools and the Contractor acknowledge and agree that 
Onslow County Schools may incur costs if the Contractor fails to meet the delivery times set forth 
in the ITB for the Products and Services.  The parties further acknowledge and agree that: (a) 
Onslow County Schools may be damaged by such failures, including loss of goodwill and 
administrative costs; but that (b) the costs that Onslow County Schools might reasonably be 
anticipated to accrue as a result of such failures are difficult to ascertain due to their indefiniteness 
and uncertainty.  Accordingly, the Contractor agrees to pay liquidated damages at the rates set 
forth in the ITB.  The parties agree that the liquidated damages set forth in the ITB shall be 
Onslow County Schools’ exclusive remedy for loss of goodwill and administrative costs, 
attributable to a failure by the Contractor to meet such delivery times, but shall not be the remedy 
for the cost to cover or other direct damages.

Right to Cover:  If the Contractor fails to meet any completion date or resolution time set forth in 
this Agreement (including the Exhibits), and it fails to cure such default within one (1) business 
day after receiving written notice from Onslow County Schools of such failure, Onslow County 
Schools may take any of the following actions with or without terminating this Agreement, and in 
addition to and without limiting any other remedies it may have:

Employ such means as it may reasonably deem advisable and appropriate to perform itself or 
obtain the Services from a third party until the matter is resolved and the Contractor is again able 
to resume performance under this Agreement; and

Deduct any and all reasonable expenses incurred by Onslow County Schools in obtaining or 
performing the Services from any money then due or to become due the Contractor and, should 
Onslow County Schools’ reasonable cost of obtaining or performing the services exceed the 
amount due the Contractor, collect the difference from the Contractor.

Right to Withhold Payment.  If the Contractor materially breaches any provision of this 
Agreement, Onslow County Schools shall have a right to withhold all payments due to the 
Contractor with respect to the services that are the subject of such breach until such breach has 
been fully cured.

Specific Performance and Injunctive Relief. The Contractor agrees that due to the potential 
impact on public health, monetary damages may not be an adequate remedy for the Contractor’s 
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failure to provide the Services required by this Agreement, and monetary damages may not be the 
equivalent of the performance of such obligation. Accordingly, the Contractor hereby agrees that 
Onslow County Schools may seek an order granting specific performance of such obligations of 
the Contractor in a court of competent jurisdiction within the State of North Carolina.  The 
Contractor further consents to Onslow County Schools seeking injunctive relief (including a 
temporary restraining order) to assure performance in the event the Contractor breaches the 
Agreement in any material respect.

Setoff.  Each party shall be entitled to setoff and deduct from any amounts owed to the other party 
pursuant to this Agreement all damages and expenses incurred as a result of the other party’s 
breach of this Agreement, following any applicable cure periods, and provided such party has 
given notice of its intention to apply a setoff prior to making the payment deduction, together with 
documentary evidence demonstrating that such party has actually incurred the damages and/or 
expenses being setoff.  

Other Remedies.  Except as specifically set forth in the main body of this Agreement, the 
remedies set forth above shall be deemed cumulative and not exclusive and may be exercised 
successively or concurrently, in addition to any other available remedy

Debarment and Suspension

This contract is a covered transaction for purposes of 2 C.F.R. Part 180 and 2 C.F.R. Part. 3000. 
As such, the Contractor is required to verify that none of the contractor, its principals (defined at 2 
C.F.R. § 180.995), or its affiliates (defined at 2 C.F.R. § 180.905) are excluded (defined at 2 
C.F.R.§ 180.940) or disqualified (defined at 2 C.F.R. § 180.935).

The Contractor is required to comply with 2 C.F.R. Part 180, Subpart C and 2 C.F.R. pt. 3000, 
Subpart C and must include a requirement to comply with these regulations in any lower tier 
covered transaction it enters into.  By signing and submitting its bid or proposal, the bidder or 
proper certifies that: 

This certification in this clause is a material representation of fact relied upon by Onslow County 
Schools.   If it is later determined that the bidder or proposer knowingly rendered an erroneous 
certification, in addition to remedies available by Onslow County Schools, the federal government 
may pursue available remedies, including but not limited to suspension and/or debarment.  The 
bidder or proposer agrees to comply with the requirements of 2 C.F.R. Part 180, Subpart C and 2 
C.F.R. Part 3000, Subpart C while this offer is valid and throughout the period of any contract that 
may arise from this offer.   The bidder or proposer further agrees to include a provision requiring 
such compliance in its lower tier covered transactions.”

Equal Employment Opportunity

During the performance of this contract, the Contractor agrees as follows:

1. The Contractor shall not discriminate against any employee or applicant for employment because of race, color, 
religion, sex, or national origin. The Contractor will take affirmative action to ensure that applicants are employed, 
and that employees are treated during employment without regard to their race, color, religion, sex, or national 
origin. Such action shall include, but not be limited to the following: Employment, upgrading, demotion, or transfer; 
recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of compensation; and 
selection for training, including apprenticeship. The Contractor agrees to post in conspicuous places, available to 
employees and applicants for employment, notices to be provided setting forth the provisions of this 
nondiscrimination clause.

2. The Contractor will, in all solicitations or advertisements for employees placed by or on behalf of the 
Contractor, state that all qualified applicants will receive considerations for employment without regard to race, 
color, religion, sex, or national origin.
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3. The Contractor will send to each labor union or representative of workers with which he has a collective 
bargaining agreement or other contract or understanding, a notice to be provided advising the said labor union or 
workers' representatives of the contractor's commitments under this section, and shall post copies of the notice in 
conspicuous places available to employees and applicants for employment.

4. The Contractor will comply with all provisions of Executive Order 11246 of September 24, 1965, as amended 
by executive Order 11375, and with the rules, regulations, and relevant orders of the Secretary of Labor.

5. The Contractor will furnish all information and reports required by Executive Order 11246 of September 24, 
1965, and by rules, regulations, and orders of the Secretary of Labor, or pursuant thereto, and will permit access to 
his books, records, and accounts by the administering agency and the Secretary of Labor for purposes of 
investigation to ascertain compliance with such rules, regulations, and orders.

6. In the event of the Contractor's noncompliance with the nondiscrimination clauses of this contract or with any of 
the said rules, regulations, or orders, this contract may be canceled, terminated, or suspended in whole or in part and 
the contractor may be declared ineligible for further Government contracts or federally assisted construction 
contracts in accordance with procedures authorized in Executive Order 11246 of September 24, 1965, and such 
other sanctions as may be imposed and remedies invoked as provided in Executive Order 11246 of September 24, 
1965, or by rule, regulation, or order of the Secretary of Labor, or as otherwise provided by law.

The Contractor will include the portion of the sentence immediately preceding paragraph (1) and the provisions of 
paragraphs (1) through (7) in every subcontract or purchase order unless exempted by rules, regulations, or orders 
of the Secretary of Labor issued pursuant to section 204 of Executive Order 11246 of September 24, 1965, so that 
such provisions will be binding upon each subcontractor or vendor. The Contractor will take such action with 
respect to any subcontract or purchase order as the administering agency may direct as a means of enforcing such 
provisions, including sanctions for noncompliance: Provided, however, that in the event a contractor becomes 
involved in, or is threatened with, litigation with a subcontractor or vendor as a result of such direction by the 
administering agency the contractor may request the United States to enter into such litigation to protect the interests 
of the United States

Davis-Bacon Requirements

1. Minimum Wages.

(i)  All laborers and mechanics employed or working upon the site of the work will be paid 
unconditionally and not less often than once a week, and without subsequent deduction or rebate on 
any account (except such payroll deductions as are permitted by the Secretary of Labor under the 
Copeland Act (29 CFR Part 3)), the full amount of wages and bona fide fringe benefits (or cash 
equivalent thereof) due at time of payment computed at rates not less than those contained in the wage 
determination of the Secretary of Labor which is attached hereto and made a part hereof, regardless of 
any contractual relationship which may be alleged to exist between the Contractor and such laborers 
and mechanics. 

Contributions made or costs reasonably anticipated for bona fide fringe benefits under section 1(b)(2) 
of the Davis-Bacon Act on behalf of laborers or mechanics are considered wages paid to such laborers 
or mechanics, subject to the provisions of paragraph (1)(iv) of this section; also, regular contributions 
made or costs incurred for more than a weekly period (but not less often than quarterly) under plans, 
funds, or programs which cover the particular weekly period, are deemed to be constructively made or 
incurred during such weekly period. 

Such laborers and mechanics shall be paid the appropriate wage rate and fringe benefits on the wage 
determination for the classification of work actually performed, without regard to skill, except as 
provided in 29 CFR Part 5.5(a)(4). Laborers or mechanics performing work in more than one 
classification may be compensated at the rate specified for each classification for the time actually 
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worked therein: Provided that the employer’s payroll records accurately set forth the time spent in each 
classification in which work is performed. The wage determination (including any additional 
classification and wage rates conformed under (1)(ii) of this section) and the Davis-Bacon poster (WH-
1321) shall be posted at all times by the Contractor and its subcontractors at the site of the work in a 
prominent and accessible place where it can easily be seen by the workers.

(ii)(A) The contracting officer shall require that any class of laborers or mechanics, including helpers, 
which is not listed in the wage determination and which is to be employed under the contract shall be 
classified in conformance with the wage determination. The contracting officer shall approve an 
additional classification and wage rate and fringe benefits therefore only when the following criteria 
have been met:

(1) The work to be performed by the classification requested is not performed by a classification in the 
wage determination; 

(2) The classification is utilized in the area by the construction industry; and

(3) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable relationship to 
the wage rates contained in the wage determination.

(B) If the Contractor and the laborers and mechanics to be employed in the classification (if known), or 
their representatives, and the contracting officer agree on the classification and wage rate (including 
the amount designated for fringe benefits where appropriate), a report of the action taken shall be sent 
by the contracting officer to the Administrator of the Wage and Hour Division, Employment Standards 
Administration, U.S. Department of Labor, Washington, DC 20210.  The Administrator, or an 
authorized representative, will approve, modify, or disapprove every additional classification action 
within 30 days of receipt and so advise the contracting officer or will notify the contracting officer 
within the 30-day period that additional time is necessary.

(C) In the event the Contractor, the laborers, or mechanics to be employed in the classification, or their 
representatives, and the contracting officer do not agree on the proposed classification and wage rate 
(including the amount designated for fringe benefits where appropriate), the contracting officer shall 
refer the questions, including the views of all interested parties and the recommendation of the 
contracting officer, to the Administrator for determination. The Administrator, or an authorized 
representative, will issue a determination within 30 days of receipt and so advise the contracting officer 
or will notify the contracting officer within the 30-day period that additional time is necessary. 

(D) The wage rate (including fringe benefits where appropriate) determined pursuant to subparagraphs 
(1)(ii) (B) or (C) of this paragraph, shall be paid to all workers performing work in the classification 
under this contract from the first day on which work is performed in the classification.

(iii) Whenever the minimum wage rate prescribed in the contract for a class of laborers or mechanics 
includes a fringe benefit which is not expressed as an hourly rate, the contractor shall either pay the 
benefit as stated in the wage determination or shall pay another bona fide fringe benefit or an hourly 
cash equivalent thereof.

(iv) If the Contractor does not make payments to a trustee or other third person, the Contractor may 
consider as part of the wages of any laborer or mechanic the amount of any costs reasonably 
anticipated in providing bona fide fringe benefits under a plan or program: Provided that the Secretary 
of Labor has found, upon the written request of the Contractor, that the applicable standards of the 
Davis-Bacon Act have been met. The Secretary of Labor may require the Contractor to set aside in a 
separate account assets for the meeting of obligations under the plan or program. 
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2. Withholding. 

The Sponsor shall upon its own action or upon written request of an authorized representative of the 
Department of Labor withhold or cause to be withheld from the Contractor under this contract or any 
other Federal contract with the same prime contractor, or any other federally-assisted contract subject 
to Davis-Bacon prevailing wage requirements, which is held by the same prime contractor, so much of 
the accrued payments or advances as may be considered necessary to pay laborers and mechanics, 
including apprentices, trainees, and helpers, employed by the Contractor or any subcontractor the full 
amount of wages required by the contract. In the event of failure to pay any laborer or mechanic, 
including any apprentice, trainee, or helper, employed or working on the site of work, all or part of the 
wages required by the contract, the Sponsor may, after written notice to the Contractor, Sponsor, 
Applicant, or Owner, take such action as may be necessary to cause the suspension of any further 
payment, advance, or guarantee of funds until such violations have ceased.

3. Payrolls and Basic Records.

(i) Payrolls and basic records relating thereto shall be maintained by the Contractor during the course 
of the work and preserved for a period of three years thereafter for all laborers and mechanics working 
at the site of the work. Such records shall contain the name, address, and social security number of 
each such worker; his or her correct classification; hourly rates of wages paid (including rates of 
contributions or costs anticipated for bona fide fringe benefits or cash equivalents thereof of the types 
described in 1(b) (2) (B) of the Davis-Bacon Act); daily and weekly number of hours worked; 
deductions made; and actual wages paid. Whenever the Secretary of Labor has found under 29 CFR 
5.5(a)(1)(iv) that the wages of any laborer or mechanic include the amount of any costs reasonably 
anticipated in providing benefits under a plan or program described in section 1(b)(2)(B) of the Davis-
Bacon Act, the Contractor shall maintain records that show that the commitment to provide such 
benefits is enforceable, that the plan or program is financially responsible, and that the plan or program 
has been communicated in writing to the laborers or mechanics affected, and that show the costs 
anticipated or the actual costs incurred in providing such benefits. Contractors employing apprentices 
or trainees under approved programs shall maintain written evidence of the registration of 
apprenticeship programs and certification of trainee programs, the registration of the apprentices and 
trainees, and the ratios and wage rates prescribed in the applicable programs. 

(ii)(A) The Contractor shall submit weekly for each week in which any contract work is performed a 
copy of all payrolls to the Sponsor if the agency is a party to the contract, but if the agency is not such 
a party, the Contractor will submit the payrolls to the applicant, Sponsor, or Owner, as the case may 
be, for transmission to the Sponsor. The payrolls submitted shall set out accurately and completely all 
of the information required to be maintained under 29 CFR 5.5(a)(3)(i), except that full social security 
numbers and home addresses shall not be included on weekly transmittals. Instead the payrolls shall 
only need to include an individually identifying number for each employee (e.g. the last four digits of 
the employee’s social security number). The required weekly payroll information may be submitted in 
any form desired. Optional Form WH–347 is available for this purpose from the Wage and Hour 
Division Web site at www.dol.gov/whd/forms/wh347instr.htm or its successor site. The prime 
contractor is responsible for the submission of copies of payrolls by all subcontractors. Contractors and 
subcontractors shall maintain the full social security number and current address of each covered 
worker and shall provide them upon request to the Sponsor if the agency is a party to the contract, but 
if the agency is not such a party, the Contractor will submit them to the applicant, sponsor, or Owner, 
as the case may be, for transmission to the Sponsor, the Contractor, or the Wage and Hour Division of 
the Department of Labor for purposes of an investigation or audit of compliance with prevailing wage 
requirements. It is not a violation of this section for a prime contractor to require a subcontractor to 
provide addresses and social security numbers to the prime contractor for its own records, without 
weekly submission to the sponsoring government agency (or the applicant, Sponsor, or Owner).
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(B) Each payroll submitted shall be accompanied by a "Statement of Compliance," signed by the 
Contractor or subcontractor or his or her agent who pays or supervises the payment of the persons 
employed under the contract and shall certify the following:

(1) The payroll for the payroll period contains the information required to be provided under 29 CFR § 
5.5(a) (3) (ii), the appropriate information is being maintained under 29 CFR § 5.5 (a) (3) (i), and that 
such information is correct and complete;

(2) Each laborer and mechanic (including each helper, apprentice, and trainee) employed on the 
contract during the payroll period has been paid the full weekly wages earned, without rebate, either 
directly or indirectly, and that no deductions have been made either directly or indirectly from the full 
wages earned, other than permissible deductions as set forth in Regulations 29 CFR Part 3; 

(3) Each laborer or mechanic has been paid not less than the applicable wage rates and fringe benefits 
or cash equivalents for the classification of work performed, as specified in the applicable wage 
determination incorporated into the contract.

(C) The weekly submission of a properly executed certification set forth on the reverse side of 
Optional Form WH-347 shall satisfy the requirement for submission of the “Statement of Compliance” 
required by paragraph (3)(ii)(B) of this section.

(D) The falsification of any of the above certifications may subject the Contractor or subcontractor to 
civil or criminal prosecution under Section 1001 of Title 18 and Section 231 of Title 31 of the United 
States Code.

(iii) The Contractor or subcontractor shall make the records required under paragraph (3)(i) of this 
section available for inspection, copying, or transcription by authorized representatives of the sponsor, 
the Sponsor, or the Department of Labor and shall permit such representatives to interview employees 
during working hours on the job. If the Contractor or subcontractor fails to submit the required records 
or to make them available, the Federal agency may, after written notice to the Contractor, Sponsor, 
applicant, or Owner, take such action as may be necessary to cause the suspension of any further 
payment, advance, or guarantee of funds. Furthermore, failure to submit the required records upon 
request or to make such records available may be grounds for debarment action pursuant to 29 CFR 
5.12.

4.  Apprentices and Trainees.

(i) Apprentices. Apprentices will be permitted to work at less than the predetermined rate for the work 
they performed when they are employed pursuant to and individually registered in a bona fide 
apprenticeship program registered with the U.S. Department of Labor, Employment and Training 
Administration, Bureau of Apprenticeship and Training, or with a State Apprenticeship Agency 
recognized by the Bureau, or if a person is employed in his or her first 90 days of probationary 
employment as an apprentice in such an apprenticeship program, who is not individually registered in 
the program, but who has been certified by the Bureau of Apprenticeship and Training or a State 
Apprenticeship Agency (where appropriate) to be eligible for probationary employment as an 
apprentice. The allowable ratio of apprentices to journeymen on the job site in any craft classification 
shall not be greater than the ratio permitted to the contractor as to the entire work force under the 
registered program. Any worker listed on a payroll at an apprentice wage rate, who is not registered or 
otherwise employed as stated above, shall be paid not less than the applicable wage rate on the wage 
determination for the classification of work actually performed. In addition, any apprentice performing 
work on the job site in excess of the ratio permitted under the registered program shall be paid not less 
than the applicable wage rate on the wage determination for the work actually performed. Where a 
contractor is performing construction on a project in a locality other than that in which its program is 
registered, the ratios and wage rates (expressed in percentages of the journeyman’s hourly rate) 
specified in the Contractor’s or subcontractor’s registered program shall be observed. Every apprentice 
must be paid at not less than the rate specified in the registered program for the apprentice’s level of 
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progress, expressed as a percentage of the journeymen hourly rate specified in the applicable wage 
determination. Apprentices shall be paid fringe benefits in accordance with the provisions of the 
apprenticeship program. If the apprenticeship program does not specify fringe benefits, apprentices 
must be paid the full amount of fringe benefits listed on the wage determination for the applicable 
classification. If the Administrator determines that a different practice prevails for the applicable 
apprentice classification, fringes shall be paid in accordance with that determination. In the event the 
Bureau of Apprenticeship and Training, or a State Apprenticeship Agency recognized by the Bureau, 
withdraws approval of an apprenticeship program, the Contractor will no longer be permitted to utilize 
apprentices at less than the applicable predetermined rate for the work performed until an acceptable 
program is approved.

(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the 
predetermined rate for the work performed unless they are employed pursuant to and individually 
registered in a program which has received prior approval, evidenced by formal certification by the 
U.S. Department of Labor, Employment and Training Administration. The ratio of trainees to 
journeymen on the job site shall not be greater than permitted under the plan approved by the 
Employment and Training Administration. Every trainee must be paid at not less than the rate specified 
in the approved program for the trainee’s level of progress, expressed as a percentage of the 
journeyman hourly rate specified in the applicable wage determination. Trainees shall be paid fringe 
benefits in accordance with the provisions of the trainee program. If the trainee program does not 
mention fringe benefits, trainees shall be paid the full amount of fringe benefits listed on the wage 
determination unless the Administrator of the Wage and Hour Division determines that there is an 
apprenticeship program associated with the corresponding journeyman wage rate on the wage 
determination that provides for less than full fringe benefits for apprentices.  Any employee listed on 
the payroll at a trainee rate that is not registered and participating in a training plan approved by the 
Employment and Training Administration shall be paid not less than the applicable wage rate on the 
wage determination for the classification of work actually performed.  In addition, any trainee 
performing work on the job site in excess of the ratio permitted under the registered program shall be 
paid not less than the applicable wage rate on the wage determination for the work actually performed.  
In the event the Employment and Training Administration withdraws approval of a training program, 
the Contractor will no longer be permitted to utilize trainees at less than the applicable predetermined 
rate for the work performed until an acceptable program is approved.

(iii)  Equal Employment Opportunity.  The utilization of apprentices, trainees, and journeymen under 
this part shall be in conformity with the equal employment opportunity requirements of Executive 
Order 11246, as amended, and 29 CFR Part 30.

5. Compliance with Copeland Act Requirements.

The Contractor shall comply with the requirements of 29 CFR Part 3, which are incorporated by 
reference in this contract.

6. Subcontracts.

The Contractor or subcontractor shall insert in any subcontracts the clauses contained in 29 CFR Part 
5.5(a)(1) through (10) and such other clauses as the Sponsor may by appropriate instructions require, 
and also a clause requiring the subcontractors to include these clauses in any lower tier subcontracts.  
The prime contractor shall be responsible for the compliance by any subcontractor or lower tier 
subcontractor with all the contract clauses in 29 CFR Part 5.5.

7.  Contract Termination: Debarment. 

A breach of the contract clauses in paragraph 1 through 10 of this section may be grounds for 
termination of the contract, and for debarment as a contractor and a subcontractor as provided in 29 
CFR 5.12.
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8. Compliance with Davis-Bacon and Related Act Requirements.

All rulings and interpretations of the Davis-Bacon and Related Acts contained in 29 CFR Parts 1, 3, 
and 5 are herein incorporated by reference in this contract.

9. Disputes Concerning Labor Standards.

Disputes arising out of the labor standards provisions of this contract shall not be subject to the general 
disputes clause of this contract.  Such disputes shall be resolved in accordance with the procedures of 
the Department of Labor set forth in 29 CFR Parts 5, 6, and 7. Disputes within the meaning of this 
clause include disputes between the Contractor (and any of its subcontractors) and the contracting 
agency, the U.S. Department of Labor, or the employees or their representatives.

10. Certification of Eligibility.

(i) By entering into this contract, the Contractor certifies that neither it (nor he or she) nor any person or 
firm who has an interest in the Contractor’s firm is a person or firm ineligible to be awarded Government 
contracts by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

(ii) No part of this contract shall be subcontracted to any person or firm ineligible for award of a 
Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 USC 1001

Copeland “Anti-Kickback” Act

Contractor. The Contractor must comply with the requirements of the Copeland “Anti-Kickback” Act (18 
U.S.C. § 874 and 40 U.S.C. § 3145) as supplemented by Department of Labor regulation 29 C.F.R. Part 3 
as may be applicable, which are incorporated by reference into this contract.

Contractor and subcontractors are prohibited from inducing, by any means, any person employed on the 
project to give up any part of the compensation to which the employee is entitled.  The Contractor and each 
Subcontractor must submit to the Owner, a weekly statement on the wages paid to each employee 
performing on covered work during the prior week

Subcontracts. The Contractor or subcontractor shall insert in any subcontracts the clause above and such 
other clauses as FEMA may require and also a clause requiring the subcontractors to include these clauses in 
any lower tier subcontracts. The prime Contractor shall be responsible for the compliance by any 
subcontractor or lower tier subcontractor with all of these contract clauses.

Breach. A breach of the contract clauses above may be grounds for termination of the contract, and for 
debarment as a Contractor and subcontractor as provided in 29 C.F.R. § 5.12.”

Contract Work Hours and Safety Standards Act (all contracts in excess of $100,000)\

1. Overtime requirements. No Contractor or subcontractor contracting for any part of the contract work 
which may require or involve the employment of laborers or mechanics shall require or permit any such 
laborer or mechanic in any workweek in which he or she is employed on such work to work in excess 
of forty hours in such workweek unless such laborer or mechanic receives compensation at a rate not 
less than one and one-half times the basic rate of pay for all hours worked in excess of forty hours in 
such workweek.
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2. Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the clause set 
forth in paragraph (1) of this section the contractor and any subcontractor responsible therefor shall be 
liable for the unpaid wages. In addition, such contractor and subcontractor shall be liable to the United 
States (in the case of work done under contract for the District of Columbia or a territory, to such 
District or to such territory), for liquidated damages. Such liquidated damages shall be computed with 
respect to each individual laborer or mechanic, including watchmen and guards, employed in violation 
of the clause set forth in paragraph (1) of this section, in the sum of $10 for each calendar day on which 
such individual was required or permitted to work in excess of the standard workweek of forty hours 
without payment of the overtime wages required by the clause set forth in paragraph (1) of this section.

3. Subcontractors.  The Contractor or subcontractor shall insert in any subcontracts the clauses set forth in 
paragraph (1) through (4) of this section and also a clause requiring the subcontractors to include these 
clauses in any lower tier subcontracts. The prime contractor shall be responsible for compliance by any 
subcontractor or lower tier subcontractor with the clauses set forth in paragraphs (1) through (4) of 
this.section.”

Rights to Inventions Made Under a Contract or Agreement

Patent and Rights in Data

CONTRACTS INVOLVING EXPERIMENTAL, DEVELOPMENTAL, OR RESEARCH WORK.

Rights in Data - The following requirements apply to each contract involving experimental, developmental 
or research work: 

The term "subject data" used in this clause means recorded information, whether or not copyrighted, that is 
delivered or specified to be delivered under the contract. The term includes graphic or pictorial delineation 
in media such as drawings or photographs; text in specifications or related performance or design-type 
documents; machine forms such as punched cards, magnetic tape, or computer memory printouts; and 
information retained in computer memory. Examples include, but are not limited to: computer software, 
engineering drawings and associated lists, specifications, standards, process sheets, manuals, technical 
reports, catalog item identifications, and related information. The term "subject data" does not include 
financial reports, cost analyses, and similar information incidental to contract administration.

The following restrictions apply to all subject data first produced in the performance of the contract to 
which this Attachment has been added:
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Except for its own internal use, the Purchaser or Contractor may not publish or reproduce subject data in 
whole or in part, or in any manner or form, nor may the Purchaser or Contractor authorize others to do so, 
without the written consent of the Federal Government, until such time as the Federal Government may 
have either released or approved the release of such data to the public; this restriction on publication, 
however, does not apply to any contract with an academic institution. 

In accordance with 49 C.F.R. § 18.34 and 49 C.F.R. § 19.36, the Federal Government reserves a royalty-
free, non-exclusive and irrevocable license to reproduce, publish, or otherwise use, and to authorize others 
to use, for "Federal Government purposes," any subject data or copyright described in subsections (2)(b)(i) 
and (2)(b)(ii) of this clause below. As used in the previous sentence, "for Federal Government purposes," 
means use only for the direct purposes of the Federal Government. Without the copyright owner's consent, 
the Federal Government may not extend its Federal license to any other party.

Any subject data developed under that contract, whether or not a copyright has been obtained; and 

Any rights of copyright purchased by the Purchaser or Contractor using Federal assistance in whole or in 
part.

When federal assistance is awarded for experimental, developmental, or research work, it is the general 
intention to increase knowledge available to the public rather than to restrict the benefits resulting from the 
work to participants in that work. Therefore, unless determined otherwise, the Purchaser and the Contractor 
performing experimental, developmental, or research work required by the underlying contract to which 
this Attachment is added agree to make available to the public, either the license in the copyright to any 
subject data developed in the course of that contract or a copy of the subject data first produced under the 
contract for which a copyright has not been obtained. If the experimental, developmental, or research work, 
which is the subject of the underlying contract, is not completed for any reason whatsoever, all data 
developed under that contract shall become subject data as defined in subsection (a) of this clause and shall 
be delivered as the Federal Government may direct. This subsection (c), however, does not apply to 
adaptations of automatic data processing equipment or programs for the Purchaser or Contractor's use 
whose costs are financed in whole or in part with Federal assistance.

Unless prohibited by state law, upon request by the Federal Government, the Purchaser and the Contractor 
agree to indemnify, save, and hold harmless the Federal Government, its officers, agents, and employees 
acting within the scope of their official duties against any liability, including costs and expenses, resulting 
from any willful or intentional violation by the Purchaser or Contractor of proprietary rights, copyrights, or 
right of privacy, arising out of the publication, translation, reproduction, delivery, use, or disposition of any 
data furnished under that contract. Neither the Purchaser nor the Contractor shall be required to indemnify 
the Federal Government for any such liability arising out of the wrongful act of any employee, official, or 
agents of the Federal Government. 
Nothing contained in this clause regarding rights in data shall imply a license to the Federal Government 
under any patent or be construed as affecting the scope of any license or other right otherwise granted to the 
Federal Government under any patent.

Data developed by the Purchaser or Contractor and financed entirely without the use of Federal assistance 
that has been incorporated into work required by the underlying contract to which this Attachment has been 
added is exempt from the requirements of subsections (b), (c), and (d) of this clause, provided that the 
Purchaser or Contractor identifies that data in writing at the time of delivery of the contract work. 

Unless determined otherwise, the Contractor agrees to include these requirements in each subcontract for 
experimental, developmental, or research work financed in whole or in part with Federal assistance.

Unless the Federal Government later makes a contrary determination in writing, irrespective of the 
Contractor's status (i.e., a large business, small business, state government or state instrumentality, local 
government, nonprofit organization, institution of higher education, individual, etc.), the Purchaser and the 
Contractor agree to take the necessary actions to provide those rights in that invention due the Federal 
Government as described in U.S. Department of Commerce regulations, "Rights to Inventions Made by 
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Nonprofit Organizations and Small Business Firms Under Government Grants, Contracts and Cooperative 
Agreements," 37 C.F.R. Part 401. 

The Contractor also agrees to include these requirements in each subcontract for experimental, 
developmental, or research work financed in whole or in part with Federal assistance.

Patent Rights - The following requirements apply to each contract involving experimental, developmental, 
or research work:

General - If any invention, improvement, or discovery is conceived or first actually reduced to practice in 
the course of or under the contract to which this Attachment has been added, and that invention, 
improvement, or discovery is patentable under the laws of the United States of America or any foreign 
country, the Purchaser and Contractor agree to take actions necessary to provide immediate notice and a 
detailed report to the party at a higher tier.

Unless the Federal Government later makes a contrary determination in writing, irrespective of the 
Contractor's status (a large business, small business, state government or state instrumentality, local 
government, nonprofit organization, institution of higher education, individual), the Purchaser and the 
Contractor agree to take the necessary actions to provide those rights in that invention due the Federal 
Government as described in U.S. Department of Commerce regulations, "Rights to Inventions Made by 
Nonprofit Organizations and Small Business Firms Under Government Grants, Contracts and Cooperative 
Agreements," 37 C.F.R. Part 401. 

The Contractor also agrees to include the requirements of this clause in each subcontract for experimental, 
developmental, or research work financed in whole or in part with Federal assistance.

Procurement of Recovered Materials

Contractor and subcontractor agree to comply with Section 6002 of the Solid Waste Disposal Act, as 
amended by the Resource Conservation and Recovery Act, and the regulatory provisions of 40 CFR Part 
247.  In the performance of this contract and to the extent practicable, the Contractor and subcontractors are 
to use products containing the highest percentage of recovered materials for items designated by the 
Environmental Protection Agency (EPA) under 40 CFR Part 247 whenever:

1. The contract requires procurement of $10,000 or more of a designated item during the fiscal year; or
2. The contractor has procured $10,000 or more of a designated item using Federal funding during the previous fiscal 

year.

Section 6002(c) establishes exceptions to the preferences for recovery EPA-Designed products if the contractor can 
demonstrate the item is:

 Not reasonably available within a timeframe providing for compliance with the contract performance schedule;
 Fails to meet reasonable contract performance requirements; or
 Is only available at an unreasonable price.
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Information about this requirement, along with the list of EPA- designate items, is available at EPA’s 
Comprehensive Procurement Guidelines web site, https://www.epa.gov/smm/comprehensive-  procurement-
guideline-cpg-program.”

DHS Seal, Logo, and Flags

The Contractor shall not use the DHS seal(s), logos, crests, or reproductions of flags or likenesses of DHS 
agency officials without pre-approval by the specific federal agency.

https://www.epa.gov/smm/comprehensive-procurement-guideline-cpg-program
https://www.epa.gov/smm/comprehensive-procurement-guideline-cpg-program
https://www.epa.gov/smm/comprehensive-procurement-guideline-cpg-program
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]̂ Ê̂?RFdAQD]GRAF?FEÊÊ?dAQ?RG̀?
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cTE?O]QGRÈ?̀TAC_̂?BADO_EGE?

=HIHqJKIHLX?jnTRpRG?=X?>F̀CQ]FBE?

]F̂?�AF̂ X̀?BAFGEDOAQ]FEAC̀_P?hRGT?

GTR̀?=SQEEDEFGM?=>=?@ABCDEFG?

=KIHqJKIHLX?�EFEQ]_?NAF̂RGRAF̀?Ad?

GTE?NAFGQ]BG?dAQ?NAF̀GQCBGRAFX?R̀?
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VOPWXWXOcdefghijklhmjjnopdqoklehrkshtduvflqheiwvoqqfghqkhqxfhmspxoqfpqhwuhqxfhyklqsdpqkshdlghyfsqoropdqfehrksh
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yklqsdpqkshdehjsk�ogfghwfnk|hdlghfnef|xfsfholhqxfhyklqsdpqh�kpivflqe�

VOPWXW�O�xfhjfsokghpk�fsfghwuhfdpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhklfhpdnflgdshvklqxhflgol~hklhqxfhndeqhgduhkrhqxfh
vklqxzhkshdehrknnk|e�
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mjjnopdqoklhrkshtduvflqhoehsfpfo�fghwuhqxfhmspxoqfpqhdrqfshqxfhdjjnopdqoklhgdqfhro�fghdwk�fzhjduvflqhkrhqxfhdvkilqh
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eiw±fpqhqkhkqxfshjsk�oeoklehkrhqxfhyklqsdpqh�kpivflqezhqxfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhwfhpkvjiqfghdeh
rknnk|e�

VOPWXW©WXh�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhroseqholpnigf�
WX �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhpkvjnfqfgh¦ks}²
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VOPWXW·WXh́kshfdpxhjsk~sfeehjduvflqhvdgfhjsokshqkh�iweqdlqodnhykvjnfqoklhkrhqxfh¦ks}zhqxfh{|lfshvduh|oqxxknghqxfh
rknnk|ol~hdvkilqzhdehsfqdold~fzhrskvhqxfhjduvflqhkqxfs|oefhgif�
�¹����������������º���������������»�����  ��������������º��¡������� �¼�����������¡���½������¢�¾ ����������¡�
�������º������»����������»��º�¿�����º����¢£
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YPQN�SWY]\aYS]N\W�N\��VYVSW\TN\ZŜWY[NVWN\aaS]�\WaQNUVYPN�]YVaTQN�NSRN���N SâZQWYN�¡¢�£¡¢���
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cdefghijhkigjoyjmeighgfijkxhggwjp�oezjmyjkel{|

NNN·NNN

¹̧º́»¼½I¾III¿́ÀÁº½I¹½ÀÂ¼Áº́ÂÃ
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SECTION 00 90 10 - SPECIAL CONDITIONS

The following requirements are, in fact, Conditions of the Contract, and are in addition to the General Conditions, 
Supplementary General Conditions and Special Conditions and are not intended to replace or otherwise conflict with 
those Conditions. These Special Requirements are particular to the Work of this Project and are intended to inform 
the Contractor of non-standard conditions affecting the Work of the Contract.

ARTICLE 1 - QUALIFICATION OF PROJECT SUPERINTENDENT 

The Contractor shall be required to demonstrate his capability to provide a qualified project superintendent for 
the project who is acceptable to the Owner and Engineer/Architect.  The project superintendent shall have at 
least five years of successful experience on projects of similar size, scope and nature.  Contractor shall be 
required to substantiate these qualifications with a written submittal within seven calendar days after opening of 
the Bids.  The Contractor is charged with providing a qualified and experienced superintendent for this project 
to the satisfaction of the Owner and Engineer/Architect.  The Owner reserves the right to disapprove a proposed 
superintendent who does not appear to be fully qualified and experienced to accomplish the work of this project. 

ARTICLE 2 - SINGLE PRIME AND SEPARATE PRIME CONTRACT BIDS

Bids will be received for Single Prime Contracts only.  Opening of Bids, as it relates to the number of bids 
required to allow opening, and award of Contracts, as it relates to low bid and the number of bids required to 
allow award, shall be governed by the guidelines and procedures recommended by the State Department of 
Construction of the N.C. Department of Administration for bid openings for single prime informal contract bids.

Those Bidders submitting Single Prime Contract bids shall be aware that all work of the project is included in 
the Work of a Single Prime Contractor, regardless of the divisions of work indicated on the Drawings and in the 
Project Manual.  All references and indications in the Drawings and the Project Manual to Separate Prime 
Contracts shall apply to the Single Prime Contract.

Single Prime Contract Bidders must include the names of their major subcontractors on the Proposal form as 
indicated, to include Plumbing and Electrical.

Bid Alternates and Unit Prices identified shall be bid, as identified, by the Single Prime Contract Bidder, as 
indicated on the Proposal form.

All Allowances identified shall all be included in the Single Prime Contract Bid.

ARTICLE 3 - COORDINATION AND COOPERATION WITH OTHER CONTRACTORS

Prime Contractor shall be aware that the Owner has or may engage other contractors to accomplish work 
concurrently with the Work of this project, which will have a direct effect on the accomplishment of the Work 
of this project.  Contractors will be required to cooperate and coordinate with these other contractors during the 
course of the project to avoid delays in the work of this project of that of the other contractors.  

ARTICLE 4 – RESERVED

ARTICLE 5 - UNDERGROUND SERVICES

Prime Contractor and all subcontractors shall field locate all underground  services whether shown on drawings 
or not, including, but not limited to the following: utilities, underground wire, fiber optic lines, cable, conduit, 
and pipe, prior to initiating any excavation on any area of the proposed site.  Provide and pay for underground 
utility locator service,  metal detectors and hand digging as necessary to satisfy above requirements.  Prime 
Contractor (s) and their subcontractors shall be responsible for utility services damaged during construction and 
shall repair at their own expense any utility services damaged by their work. Repairs shall be completed within 
24 hours or less.
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ARTICLE 6 - AMERICANS WITH  DISABILITIES ACT (ADA)

It is the design intent of this project to comply with the Americans with Disabilities Act and Chapter 11 of the 
North Carolina Building Code 2012 and ANSI ICC A117.1-2009.  All items and assemblies manufactured or 
fabricated for installation on this project shall be ADA compliant. Shop drawing submittals shall indicate ADA 
compliance. Installation of all items and assemblies shall be ADA compliant. All contractors shall submit a 
statement that all work to the best of their knowledge is ADA compliant prior to release of final retainage. 
Remedy of non-compliant circumstances should they arise shall consist of written notification to the 
Engineer/Architect by the Contractor prior installation or fabrication of the respective building component or 
arrangement. Should any contractor, subcontractor, or regulatory authority having jurisdiction become aware of 
any non-compliant circumstance he shall notify the Engineer/Architect at once.

ARTICLE 7 - RESTRICTIONS ON CONSTRUCTION PERSONNEL 

Behavior of construction personnel on the site shall be expected to be exemplary.  Foul language, rude or crude 
behavior, suggestive comments or actions, or other behavior considered unacceptable will not be tolerated.  
Shirts will be required to be worn at all times. Contractors will be responsible to counsel their personnel 
concerning the above restrictions and will be responsible to insure that these restrictions are enforced.  Failure 
on the part of construction personnel to comply with the intent of these restrictions will be grounds for their 
permanent removal and banning from the Project site. 

ARTICLE 8 – E-PROCUREMENT

ATTENTION: E-Procurement rules WILL apply for Registered E-Procurement Vendors only. Reference the 
General Contract Terms and Conditions, (Contractual and Consultant Services), paragraphs 19 and 20.

19. REGISTERED E-PROCUREMENT VENDORS: 

ELECTRONIC PROCUREMENT (APPLIES TO ALL CONTRACTS THAT INCLUDE E-PROCUREMENT 
AND ARE IDENTIFIED AS SUCH IN THE BODY OF THE SOLICITATION DOCUMENT): Purchasing 
shall be conducted through the Statewide E-Procurement Service. The State’s third party agent shall serve as the 
Supplier Manager for this E-Procurement Service. 
THE SUCCESSFUL BIDDER (S) SHALL PAY A TRANSACTION FEE OF 1.75% (.0175) ON THE TOTAL 
DOLLAR AMOUNT (EXCLUDING SALES TAXES) OF EACH PURCHASE ORDER ISSUED THROUGH 
THE STATEWIDE E-PROCUREMENT SERVICE. This applies to all purchase orders, regardless of the 
quantity or dollar amount of the purchase order. The transaction fee shall not be stated or included as a separate 
item in the proposed contract or invoice. There are no additional fees or charges to the contractor for the 
services rendered by the Supplier Manager under this contract. Contractor will receive a credit for transaction 
fees they paid for the purchase of any item(s) if an item(s) is returned through no fault of the contractor. 
Transaction fees are non-refundable when an item is rejected and returned, or declined, due to the contractor’s 
failure to perform or comply with specifications or requirements of the contract. 
Contractor or its Authorized Reseller, as applicable, will be invoiced monthly for the State’s transaction fee by 
the Supplier Manager. The transaction fee shall be based on purchase orders issued for the prior month. Unless 
Supplier Manager receives written notice from the Contractor identifying with specificity any errors in an 
invoice within thirty (30) days of the receipt of invoice, such invoice shall be deemed to be correct and 
Contractor shall have waived its right to later dispute the accuracy and completeness of the invoice. Payment of 
the transaction fee by the Contractor is due to the account designated by the State within thirty (30) days after 
receipt of the correct invoice for the transaction fee, which includes payment of all portions of an invoice not in 
dispute. Within thirty (30) days of the receipt of invoice, contractor may request in writing an extension of the 
invoice payment due date for that portion of the transaction fee invoice for which payment of the related goods 
by the governmental purchasing entity has not been received by the Contractor. If payment of the transaction 
fee is not received by the State within this payment period, it shall be considered a material breach of contract. 
The Supplier Manager shall provide, whenever reasonably requested by the contractor in writing (including 
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electronic documents), supporting documentation from the E-Procurement Service that accounts for the amount 
of the invoice. 
The Supplier Manager will capture the order from the State approved user, including the shipping and payment 
information, and submit the order in accordance with the E-Procurement Service. Subsequently, the Supplier 
Manager will send those orders to the appropriate contractor on State Contract. The State or State approved 
user, not the Supplier Manager, shall be responsible for the solicitation, bids received, evaluation of bids 
received, award of contract, and the payment for goods delivered. 
Contractor agrees at all times to maintain the confidentiality of its user name and password for the Statewide E-
Procurement Services. If a contractor is a corporation, partnership or other legal entity, then the contractor may 
authorize its employees to use its password. Contractor shall be responsible for all activity and all charges by 
such employees. Contractor agrees not to permit a third party to use the Statewide E-Procurement Services 
through its account. If there is a breach of security through the contractor’s account, contractor shall 
immediately change its password and notify the Supplier Manager of the security breach by e-mail. Contractor 
shall cooperate with the State and the Supplier Manager to mitigate and correct any security breach.

20. NON-REGISTERED E-PROCUREMENT VENDORS: E-Procurement Rules DO NOT apply.

END OF SECTION 00 90 10
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SECTION 01 10 00 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Adjust list below to suit Project.
2. Work covered by the Contract Documents.
3. Type of the Contract.
4. Work phases.
5. Work under other contracts.
6. Use of premises.
7. Work restrictions.
8. Specification formats and conventions.

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification: Trexler Middle School Renovation & Site Improvements 
B. Project Location: 112 E. Foy Street, Richlands, NC 28574.
C. Owner: Onslow County Schools 200 Broadhurst Road, Jacksonville, NC 28540.
D. Architect:  Smith Sinnett Architecture, 4600 Lake Boone Trail, Suite 205, Raleigh, NC 27607.
E. Architect’s Consultants:  

1. Civil Engineer:  Grounded Engineering, 4909 Liles Road, Raleigh, NC 27606
2. MEP+FP Engineer: Progressive Design Collaborative, 3101 Poplarwood Court, suite 320, Raleigh, 

NC 27604
3. Structural Engineer:  Kaydos-Daniels Engineers, PLLC, 400 W. Morgan, suite 201, Raleigh, NC 

27603

Description of Work:

This bid package includes the interior renovation of a 9,500 square foot building on the campus of Trexler 
Middle School.  Renovation will includes but is not limited to reconfiguration of an existing classroom to 
accommodate new restrooms and a teacher’s breakroom, utility infrastructure upgrades (mechanical, 
electrical, and plumbing), accessibility upgrades, and updated finishes.  Site work includes a new bus 
parking lot, resurfaced parent/student queue, and associated canopies/sidewalks. Additional included is all 
other work as shown, indicated or reasonably implied on the drawings and/or specifications for a complete, 
first class job.
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1.4 TYPE OF CONTRACT

A. Project will be constructed under a single prime contract.  Bidders submitting single prime contract bids, 
and subsequently successful single prime Contractors, shall be aware that all work of the project is included 
in the Work of a single prime contractor, regardless of the divisions of work indicated on the Drawings and 
in the Project Manual.  All references and indications in the Drawings and the Project Manual to separate 
Prime Contracts shall apply to the Single Prime Contract.  Bid Alternates and Unit Prices shall apply to the 
Single Prime Contract.  Allowances shall be included in the Single Prime Contract.

1.5 WORK UNDER OTHER CONTRACTS:

A. General: Cooperate fully with separate contractors so work on those contracts may be carried out smoothly, 
without interfering with or delaying work under this Contract.  Coordinate the Work of this Contract with 
work performed under separate contracts.

1.6 USE OF PREMISES

A. General:  Contractor shall have limited use of premises for construction operations as indicated on 
Drawings by the Contract limits or otherwise approved by the Owner and Architect.

B. Use of Site:  Limit use of premises to limits indicated.  Do not disturb portions of Project site beyond areas 
in which the Work is indicated.
1. Limits:  Confine constructions operations to limits indicated on drawings.
2. Owner Occupancy:  The Owner will occupy the school during normal school hours

1.7 WORK RESTRICTIONS

A. On-Site Work Hours:  Work shall be limited to normal business working hours of 8 a.m. to 6 p.m., Monday 
through Friday, unless otherwise indicated.

1.8 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format:  The Specifications are organized into Divisions and Sections using the 50-division 
format and CSI/CSC's "Master Format" numbering system.

B. Section Identification:  The Specifications use Section numbers and titles to help cross-referencing in the 
Contract Documents.  Sections in the Project Manual are in numeric sequence; however, the sequence is 
incomplete because all available Section numbers are not used.  Consult the table of contents at the 
beginning of the Project Manual to determine numbers and names of Sections in the Contract Documents.

C. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in the Specifications.
D. Specification Content:  The Specifications use certain conventions for the style of language and the 

intended meaning of certain terms, words, and phrases when used in particular situations.  These 
conventions are as follows:

E. Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated.  
Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, shall be inferred as 
the sense requires.  Singular words shall be interpreted as plural, and plural words shall be interpreted as 
singular where applicable as the context of the Contract Documents indicates.
Imperative mood and streamlined language are generally used in the Specifications.  Requirements 
expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative or 
subjunctive mood may be used in the Section Text for clarity to describe responsibilities that must be 
fulfilled indirectly by Contractor or by others when so noted.
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1. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a 
colon (:) is used within a sentence or phrase.

END OF SECTION 01 10 00
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SECTION 01 21 00 - ALLOWANCES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements governing allowances.
1. Certain items are specified in the Contract Documents by allowances.  Allowances have been established in 

lieu of additional requirements and to defer selection of actual materials and equipment to a later date when 
additional information is available for evaluation.  If necessary, additional requirements will be issued by 
Change Order.

2. The Contractor shall include in the Contract Sum all allowances states in the Contract Documents.  The 
Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit and other 
expenses contemplated for the original allowance shall be included in the Contract Sum and not in the 
allowance, unless indicated otherwise herein.  Coordinate allowance work with related work to ensure that 
each selection in completely integrated and interfaced with related work.  Include all allowance amounts as a 
separate line item amount on each application for payment.

B. Types of allowances include the following:
1. Unit-cost allowances.
2. Quantity allowances.
3. Contingency Allowances. 

C. Related Sections include the following:
1. Division 01 Section "Contract Modification Procedures" for procedures for submitting and handling Change 

Orders for allowances.
2. Division 01 Section "Unit Prices" for procedures for using unit prices as bases to establish allowance value.
3. Divisions 02 through 49 Sections for items of Work covered by allowances.
4. Division 31 Section ‘Earth Moving for Sites” for procedures for measurements and payment for Unsuitable 

Soil Replacement.

1.3 SELECTION AND PURCHASE

A. At the earliest practical date after award of the Contract, advise the Engineer of the date when final selection and 
purchase of each product or system described by an allowance must be completed to avoid delaying the Work.

B. At Engineer's request, obtain proposals for each allowance for use in making final selections.  Include 
recommendations that are relevant to performing the Work.  Provide a minimum of three (3) proposals for each 
allowance for use in making final selections, unless instructed otherwise by the Engineer.  Furnish proposals in time 
so as not to delay the project. Include recommendations that are relevant to performing the Work.

C. Purchase products and systems selected by Engineer from the designated supplier.
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1.4 SUBMITTALS

A. Submit proposals for purchase of products or systems included in allowances, in the form specified for Change Orders.
B. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in fulfillment of 

each allowance.
C. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

1.5 COORDINATION

A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to coordinate installation.

1.6 ALLOWANCES

A. Refer to Schedule of Allowances for Amounts and Quantities
B. Quantity & Lump Sum Allowances

1. Allowance shall include cost to Contractor of specific products and materials ordered by Owner under 
allowance and shall include taxes, freight, and delivery to Project site.

2. Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar 
costs related to products and materials ordered by Owner under allowance shall be included as part of the 
Contract Sum and not part of the allowance.

C. Unit-Cost Allowances
1. Each change order amount for unit-cost type allowances shall be based solely on the difference between the 

actual unit purchase amount and the unit allowance, multiplied by the final measure or count of work-in-place, 
with reasonable allowances, where applicable, for cutting losses, tolerances, mixing wastes, normal product 
imperfections and similar margins.

2. Include installation costs in the purchase amount only where indicated as a part of the allowance.  When 
requested, prepare explanations and documentation to substantiate the margins as claimed.  Prepare and submit 
substantiation of a change in the scope of work (if any) claimed in the change orders related to unit-cost type 
allowances.  The Owner reserves the right to establish the actual quantity of work- in-place by an independent 
quantity survey, measure or count.

3. Unit-Cost Allowances shall be based on the Unit Price value established.
D. Contingency Allowances

1. Use the contingency allowance only as directed by Engineer for Owner's purposes and only by Change Orders 
that indicate amounts to be charged to the allowance.

2. Allowances for overhead and profit shall be provided within the contract price and not included as part of any 
change order till the allowance amount has been spent. 

1.7 CHANGE ORDER MARK-UP

A. Except as otherwise indicated, comply with provisions of General Conditions and other requirements stated in this 
section.  For each allowance, Contractor's claims for increased costs (for either purchase order amount or Contractor's 
handling, labor, installation, overhead, and profit), because of a change in scope or nature of the allowance work as 
described in contract documents, must be submitted within 60 days of initial change order authorizing work to proceed 
on that allowance; otherwise, such claims will be rejected.

B. As a procedural restriction no mark-up (increase or decrease) shall be included in the change order amount for 
Contractor's increase or decrease in handling, labor, installation, overhead or profit unless purchase order amount 
varies by more than 15% from allowance amount. 
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1.8 UNUSED MATERIALS

A. Return unused materials purchased under an allowance to manufacturer or supplier for credit to Owner, after 
installation has been completed and accepted.
1. If requested by Engineer, prepare unused material for storage by Owner when it is not economically practical 

to return the material for credit.  If directed by Engineer, deliver unused material to Owner's storage space. 
Otherwise, disposal of unused material is Contractor's responsibility.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return damaged or defective 
products to manufacturer for replacement.

3.2 PREPARATION

A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that 
each allowance item is completely integrated and interfaced with related work.

3.3 SCHEDULE OF ALLOWANCES

A. Allowance No. UP/A-1:  Unsuitable soils removal and disposal off-site.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: cubic yard in place prior to excavation.
3. Include the following in the unit price:

a. Excavation, loading, transport and disposal of all materials.
b. Overhead and profit.
c. Allowance shall be based on the unit price quoted in the Proposal.

4. Include all other related costs in the contract sum.
5. Method of measurement: Quantities will be verified by a soils and materials engineer employed by the Owner.
6. Allowance Quantity:  1000-cy.

B. Allowance No. UP/A-2:  Rock removal and disposal off-site.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: cubic yard in place prior to excavation.
3. Include the following in the unit price:

a. Excavation, loading, transport, placement and compaction of all materials to a location to be 
determined on the school tract.

b. Overhead and profit.
c. Allowance shall be based on the unit price quoted in the Proposal.
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4. Include all other related costs in the contract sum.
5. Method of measurement: Quantities will be verified by a soils and materials engineer employed by the Owner.
6. Allowance Quantity:  100-cy.

C. Allowance No. UP/A-3:  Replacement of authorized excavation of unsuitable soils or rock with off-site imported fill 
material.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: cubic yard, compacted in place.
3. Include the following in the unit price:

a. Suitable soil materials from Contractor’s off-site source.
b. Excavation, loading, transport, placement, moisture control and compaction of suitable soil materials.
c. Overhead and profit.
d. Allowance shall be based on the unit price quoted in the Proposal.

4. Include all other related costs in the contract sum.  Unit price shall not include the excavation of unsuitable soil 
or rock.

5. Method of measurement: Quantities will be verified by a soils and materials engineer employed by the Owner.
6. Allowance Quantity:  500-cy.

D. Allowance No. UP/A-4:  Replacement of authorized excavation of unsuitable soils or rock with Aggregate Base 
Course (ABC) stone material.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: cubic yard, compacted in place.
3. Include the following in the unit price:

a. ABC materials from Contractor’s off-site source.
b. Excavation, loading, transport, placement, moisture control and compaction of materials.
c. Overhead and profit.
d. Allowance shall be based on the unit price quoted in the Proposal.

4. Include all other related costs in the contract sum.  Unit price shall not include the excavation of unsuitable soil 
or rock.

5. Method of measurement: Quantities will be verified by a soils and materials engineer employed by the Owner.
6. Allowance Quantity:  500-cy.

E. Allowance No. UP/A-5:  Geo-Grid in place.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: square yard of ground surface covered.  Overlap, waste or excess shall not be included 

in payment measurements.
3. Include the following in the unit price:

a. Materials and transport to site.
b. Unloading, handling, and placement.
c. Overhead and profit.
d. Allowance shall be based on the unit price quoted in the Proposal.

4. Include all other related costs in the contract sum.
5. Method of measurement: Quantities will be verified by a soils and materials engineer employed by the Owner.
6. Allowance Quantity:  100-sy.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

ALLOWANCES 01 21 00 - 5

F. Allowance No. UP/A-6:  Underground Sanitary Line.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: linear feet of pipe installed as needed to connect to existing sanitary line in excess of 

scope as indicated on Drawings.  Overlap, waste or excess shall not be included in payment measurements.
3. Include the following in the unit price:

a. Materials and transport to site.
b. Include (1) cleanout per 75-lf of sanitary line
c. Unloading, handling, and placement.
d. Overhead and profit.
e. Allowance shall be based on the unit price quoted in the Proposal.

4. Include all other related costs in the contract sum.
5. Method of measurement: Length will be verified by Architect and/or Engineer.
6. Allowance Quantity:  250-lf.

G Allowance No. UP/A-7:  Floor Leveling Compound.
1. Purpose: Include sufficient Floor Leveling Compound to provide ¼” thickness leveling for the existing 

building as an Allowance in the Base Bid.  Note that this Allowance is in addition to routine leveling required 
for floor finishes.  Allowance shall be based on the unit price quoted in the Proposal.

2. Unit of measurement: Square Foot.
3. Allowance Quantity:  5,000-sf.

H Allowance No. UP/A-8:  Topical Moisture Mitigation System.
1. Purpose: Include sufficient moisture vapor mitigation system to be applied to the building’s concrete slab as an 

Allowance in the Base Bid where moisture emissions exceed 5 lbs/1000sf in 24 hours.  Allowance shall be 
based on the unit price quoted in the Proposal.

2. Unit of measurement: Square Foot.
3. Allowance Quantity:  5,000-sf.

I Allowance No. UP/A-9:  Abrasive Blast Floor Preparation.
1. Purpose: Include sufficient Abrasive Blast Floor Preparation of the existing building as an Allowance in the 

Base Bid.  Note that this Allowance is in addition to the routine floor preparation required for the floor 
finishes.  Allowance shall be based on the unit price quoted in the Proposal.

2. Unit of measurement: Square Foot.
3. Allowance Quantity:  5,000-sf.

J Allowance No. A-10:  Access Control and Security System.
1. Allow a lump sum for purchase and installation of a complete Access Control and Security Systems, as 

required by the Owner for connections between existing system and new addition and renovations, and as 
defined by and specified in contract documents.

3. Lump Sum:  $50,000.00

K. Allowance No. 11:  Contingency
1. Contingency allowance shall be provided as follows and the price shall be adjusted based on the actual cost of 

subcontracts, materials, and labor, excluding overhead and profit.  Allowances for overhead and profit shall be 
provided within the contract price.  If there is unused allowance at the conclusion of the project, the allowance 
plus 5% profit will be deducted from the contract.

2. Contingency:  $200,00.00
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SECTION 01 22 00 - UNIT PRICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for unit prices and effects all prime 
Contracts.

B. Related Sections include the following:
1. Division 01 Section below contains requirements that relate directly to unit prices.
2. Division 01 Section "Allowances" for procedures to adjust quantity allowances and quantities of 

Unit Prices to be included in the Base Bid.
3. Division 01 Section "Contract Modification Procedures" for procedures for submitting and 

handling Change Orders.
4. Division 01 Section "Quality Requirements" for general testing and inspecting requirements.
5. Division 31 Section ‘Earth Moving for Sites” for procedures for measurement and payment for 

Unsuitable Soil Replacement.

1.3 DEFINITIONS

A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit of measurement 
for materials or services added to or deducted from the Contract Sum by appropriate modification, if 
estimated quantities of Work required by the Contract Documents are increased or decreased. Unit Prices 
shall be used to calculate Allowance values.

1.4 PROCEDURES

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable 
taxes, overhead, and profit.

B. Measurement and Payment:  Refer to individual Specification Sections for work that requires 
establishment of unit prices.  Methods of measurement and payment for unit prices are specified in those 
Sections.

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of 
established unit prices and to have this work measured, at Owner's expense, by an independent surveyor 
acceptable to Contractor.

D. List of Unit Prices:  A list of unit prices is included in Part 3.  Specification Sections referenced in the 
schedule contain requirements for materials described under each unit price.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 LIST OF UNIT PRICES

A. Unit Price No. UP/A-1:  Unsuitable soils removal and disposal off-site.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: cubic yard in place prior to excavation.

B. Unit Price No. UP/A-2:  Rock removal and disposal off-site. 
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: cubic yard in place prior to excavation.

C. Unit Price No. UP/A-3:  Replacement of authorized excavation of unsuitable soils or rock with off-site 
imported fill material.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: cubic yard, compacted in place.

D. Unit Price No. UP/A-4:  Replacement of authorized excavation of unsuitable soils or rock with Aggregate Base 
Course (ABC) stone material.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: cubic yard, compacted in place.

E. Unit Price No. UP/A-5:  Geo-Grid in place.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: square yard of ground surface covered.  Overlap, waste or excess shall not be 

included in payment measurements.

F. Unit Price No. UP/A-6:  Underground Sanitary Line.
1. Purpose: To adjust the contract sum in case a quantity different from that indicated in the allowance is 

required.
2. Unit of measurement: linear feet of ground surface covered.  Overlap, waste or excess shall not be included 

in payment measurements.

G. Unit Price No. UP/A-7:  Floor Leveling Compound.
1. Include sufficient Floor Leveling Compound to provide ¼” thickness leveling for the existing 

building as an Allowance in the Base Bid. Note that this Allowance is in addition to routine 
leveling required for floor finishes. Allowance shall be based on the unit price quoted in the 
Proposal.

2. Unit of measurement: Square Foot.

H. Unit Price No. UP/A-8:  Topical Moisture Mitigation System.
1. Purpose: Include sufficient moisture vapor mitigation system to be applied to the existing building’s 

concrete slab as an Allowance in the Base Bid where moisture emissions exceed 5 lbs / 1000sf in 
24 hours. Allowance shall be based on the unit price quoted in the Proposal.

2. Unit of measurement: Square Foot.
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I. Unit Price No. UP/A-9:  Abrasive Blast Floor Preparation.
1. Purpose: Include sufficient Abrasive Blast Floor Preparation of the existing building as an Allowance in the 

Base Bid. Note that this Allowance is in addition to the routine floor preparation required for the 
floor finishes. Allowance shall be based on the unit price quoted in the Proposal.

2. Unit of measurement: Square Foot.
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SECTION 01 23 00 - ALTERNATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for alternates.

1.3 DEFINITIONS

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the 
Bidding Requirements that may be added to the Base Bid amount if Owner decides to accept a 
corresponding change either in the amount of construction to be completed or in the products, materials, 
equipment, systems, or installation methods described in the Contract Documents.
1. The cost or credit for each alternate is the net addition to the Contract Sum to incorporate alternate 

into the Work.  No other adjustments are made to the Contract Sum.

1.4 PROCEDURES

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate work of the 
alternate into Project.

B. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to 
or required for a complete installation whether or not indicated as part of alternate.

C. Notification:  Immediately following award of the Contract, notify each party involved, in writing, of the 
status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later 
consideration.  Include a complete description of negotiated modifications to alternates.

D. Execute accepted alternates under the same conditions as other work of the Contract.
E. Schedule:  A Schedule of Alternates is included at the end of this Section.  Specification Sections 

referenced in schedule contain requirements for materials necessary to achieve the work described under 
each alternate.

PART 2 - PRODUCTS (Not Used)
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PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES

A. Alternate No. 1; Owner Preferred Manufacturer(s)
Include the amount to be added to the Base Bid for providing all labor and materials indicated and 
required to accomplish Work involved in providing the Owner Preferred Manufacturers Listed Below for 
the indicated work.  Base Bid to include one of the following or comparable product of any of the 
manufacturers listed in the individual section.

1. HVAC Wall Unit:  Manufacturer – Bard as stated in the Drawings and Specifications.
2. Electrical Switches:  Manufacturer – Square D as stated in the Drawings and Specifications.
3. Water Cooler with Bottle Filler:  Manufacturer – Elkay as stated in the Drawings and 

Specifications.
4. Thermostat:  Manufacturer – Venstar Explorer Smart Stat as stated in the Drawings and 

Specifications.  
5. Door Hardware

a. Door Locks:  Manufacturer – Schlage as stated in the Drawings and Specifications.
b. Exit Devices:  Manufacturer – Von Duprin as stated in the Drawings and Specifications.
c. Closers:  Manufacturer – LCN as stated in the Drawings and Specifications.

B. Alternate No. 2; ESSER Scope of Work
State the amount to be added to the Base Bid for providing all labor and materials indicated and required 
for all work as described below and per the plans and specifications and as shown and noted in the 
Contract Documents.

1. Mechanical Upgrades
a. Base Bid: No upgrades to the existing mechanical system
b. Alternate: Mechanical upgrades, including all removal and replacement, as indicated 

in the Construction Documents.  
2. Electrical Upgrades

a. Base Bid: No upgrades to the existing electrical system.  All new electrical equipment 
to be connected to existing system in place.  

b. Alternate: Electrical upgrades, including all removal and replacement, as indicated in 
the Construction Documents.  

3. Ceilings and Lighting Upgrades
a. Base Bid: Existing ceilings, lighting, and controls to remain in place, except where 

indicated in the Construction Documents in the Restrooms, Janitor Closet, and 
Teacher’s Breakroom.  

b. Alternate: Remove and replace all remaining existing ceilings, lighting, and controls 
as indicated in the Construction Documents.  

4. Door Replacement and Transom Infill
a. Base Bid: Existing doors and transoms to remain in place, except where indicated in 

the Construction Documents to accommodate the reconfiguration for the new 
Restrooms, Janitor Closet, and Teacher’s Breakroom.  

b. Alternate: Removal and replacement of all remaining interior and exterior existing 
doors and infill of all interior transom windows as indicated in the Construction 
Documents.  

5. Window Replacement
a. Base Bid: All existing exterior windows to remain in place.  
b. Alternate: Removal and replacement of all existing exterior windows as indicated in 

the Construction Documents.  
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C. Alternate No. 3; Bus Parking
State the amount to be added to the Base Bid for providing all labor and materials indicated and required 
to complete the full scope of work related to the Bus Parking Lot as described below, as well as site work 
per the plans and specifications and as shown and noted in the Contract Documents.

1. Parking Lot, Drive, and Associated Sidewalks
a. Base Bid: No work to be performed.  
b. Alternate: All work associated with the bus parking lot, drive, and associated 

sidewalks as indicated in the Construction Documents.  
2. Canopy and Lighting

a. Base Bid: No work to be performed.  
b. Alternate: All work associated with the installation of the canopy and lighting as 

indicated in the Construction Documents.  

D. Alternate No. 4; Parent/Student Queue
State the amount to be added to the Base Bid for providing all labor and materials indicated and required 
to repave the existing northeast parking lot to install the new parent/student queue and all associated 
sidewalks and site work as per the plans and specifications and as shown and noted in the Contract 
Documents.
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SECTION 01 25 00 - SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Administrative and procedural requirements for handling requests for substitutions made after 

award of the Contract.

B. Related Sections:
1. Division 01 Section "References" specifies the applicability of industry standards to products 

specified.
2. Division 01 Section "Submittals" specifies requirements for submitting the Contractor's 

Construction Schedule and the Submittal Schedule.

1.3 DEFINITIONS

A. Definitions in this Article do not change or modify the meaning of other terms used in the Contract 
Documents.

B. Substitutions:  Changes in products, materials, equipment, and methods of construction required by the 
Contract Documents proposed by the Contractor after award of the Contract are considered to be requests 
for substitutions.  The following are not considered to be requests for substitutions:
1. Substitutions requested during the bidding period, and accepted by Addendum prior to award of 

the Contract, are included in the Contract Documents and are not subject to requirements specified 
in this Section for substitutions.

2. Revisions to the Contract Documents requested by the Owner, Architect, or Engineer.
3. Specified options of products and construction methods included in the Contract Documents.
4. The Contractor's determination of and compliance with governing regulations and orders issued by 

governing authorities.

1.4 SUBMITTALS

A. Within 30 consecutive calendar days after the notice to proceed, each prime contractor shall submit a 
schedule for anticipated submission of all shop drawings, product data, samples, and similar submittals to 
the Project Expediter and the Designer.  This schedule shall indicate the items, relevant specification 
sections, other related submittal, data, and the date when these items will be furnished to the designer.

B. Each contractor shall obtain written approval from the designer for the use of products, materials, 
equipment, assemblies or installation methods claimed as equal to those specified.  Such approvals must 
be obtained as soon after contract awards as possible and before any materials are ordered.  Applications 
for approvals shall be made by the contractor and not by subcontractors or material suppliers within thirty 
30 days following award of contract.  When the submittal schedule provided is approved, no further 



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

SUBSTITUTION PROCEDURES 01 25 00 - 2

substitutions will be permitted except in unusual or extenuating circumstances.  If no list is submitted, the 
contractor shall supply materials specified.

C. Substitution Request Submittal:  The Architect or Engineer will consider requests for substitution if 
received within 10 consecutive calendar days prior to bid. Requests received more than 10 consecutive 
calendar days prior to bid will be rejected at the discretion of the Engineer/Architect.
1. Submit 3 copies of each request for substitution for consideration.  Submit requests in the form 

and according to procedures required for change-order proposals.
2. Identify the product or the fabrication or installation method to be replaced in each request.  

Include related Specification Section and Drawing numbers.
3. Provide complete documentation showing compliance with the requirements for substitutions, and 

the following information, as appropriate:
a. Coordination information, including a list of changes or modifications needed to other parts 

of the Work and to construction performed by the Owner and separate contractors that will 
be necessary to accommodate the proposed substitution.

b. A detailed comparison of significant qualities of the proposed substitution with those of the 
Work specified.  Significant qualities may include elements, such as performance, weight, 
size, durability, and visual effect.

c. Product Data, including Drawings and descriptions of products and fabrication and 
installation procedures.  Samples, where applicable or requested.

d. A statement indicating the substitution's effect on the Contractor's Construction Schedule 
compared to the schedule without approval of the substitution.  Indicate the effect of the 
proposed substitution on overall Contract Time.

e. Cost information, including a proposal of the net change, if any in the Contract Sum.
f. The Contractor's certification that the proposed substitution conforms to requirements in 

the Contract Documents in every respect and is appropriate for the applications indicated.
g. The Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of the failure of the substitution to perform adequately.

4. Architect's or Engineer’s Action:  If necessary, the Architect or Engineer will request additional 
information or documentation for evaluation within one week of receipt of a request for 
substitution.  The Architect or Engineer will notify the Contractor of acceptance or rejection of the 
substitution within 2 weeks of receipt of the request, or one week of receipt of additional 
information or documentation, whichever is later.  Acceptance will be in the form of a change 
order.
a. Use the product specified if the Architect or Engineer cannot make a decision on the use of 

a proposed substitute within the time allocated.

PART 2 - PRODUCTS

2.1 SUBSTITUTIONS

A. Conditions:  The Architect or Engineer will receive and consider the Contractor's request for substitution 
when one or more of the following conditions are satisfied, as determined by the Architect or Engineer.  
If the following conditions are not satisfied, the Architect or Engineer will return the requests without 
action except to record noncompliance with these requirements.
1. Extensive revisions to the Contract Documents are not required.
2. Proposed changes are in keeping with the general intent of the Contract Documents.
3. The request is timely, fully documented, and properly submitted.
4. The specified product or method of construction cannot be provided within the Contract Time.
5. The Architect or Engineer will not consider the request if the product or method cannot be 

provided as a result of failure to pursue the Work promptly or coordinate activities properly.
6. The request is directly related to an "or-equal" clause or similar language in the Contract 

Documents.
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7. The requested substitution offers the Owner a substantial advantage, in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities the Owner must 
assume.  The Owner's additional responsibilities may include compensation to the Architect or 
Engineer for redesign and evaluation services, increased cost of other construction by the Owner, 
and similar considerations.

8. The specified product or method of construction cannot receive necessary approval by a governing 
authority, and the requested substitution can be approved.

9. The specified product or method of construction cannot be provided in a manner that is compatible 
with other materials and where the Contractor certifies that the substitution will overcome the 
incompatibility.

10. The specified product or method of construction cannot be coordinated with other materials and 
where the Contractor certifies that the proposed substitution can be coordinated.

11. The specified product or method of construction cannot provide a warranty required by the 
Contract Documents and where the Contractor certifies that the proposed substitution provides the 
required warranty.

12. Where a proposed substitution involves more than one contractor, each contractor shall cooperate 
with the other contractors involved to coordinate the Work, provide uniformity and consistency, 
and assure compatibility of products.

B. The Contractor's submittal and the Architect's or Engineers’ acceptance of Shop Drawings, Product Data, 
or Samples for construction activities not complying with the Contract Documents do not constitute an 
acceptable or valid request for substitution, nor do they constitute approval.

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 25 00
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and processing Contract 
modifications.

B. Related Sections include the following:
1. Division 01 Section "Allowances" for procedural requirements for handling and processing 

allowances.
2. Division 01 Section “Submittal Procedures” for requirements for the Contractor’s Construction 

Schedule.
3. Division 01 Section “Payment Procedures” for administrative procedures governing Applications 

for Payment.
4. Division 01 Section "Product Requirements" for administrative procedures for handling requests 

for substitutions made after Contract award.

1.3 MINOR CHANGES IN THE WORK

A. Architect or Engineer will issue supplemental instructions authorizing Minor Changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on appropriate form.

1.4 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed changes in 
the Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the 
description will include supplemental or revised Drawings and Specifications.

B. Proposal Requests issued by Architect are for information only.  Do not consider them instructions either 
to stop work in progress or to execute the proposed change.
Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation 
estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
1. Include a list of quantities of products required or eliminated and unit costs, with total amount of 

purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
2. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
3. Include costs of labor and supervision directly attributable to the change.
4. Include an updated Contractor's Construction Schedule that indicates the effect of the change, 

including, but not limited to, changes in activity duration, start and finish times, and activity 
relationship.  Use available total float before requesting an extension of the Contract Time.

C. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications to the Contract, 
Contractor may propose changes by submitting a request for a change to the Architect.
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1. Include a statement outlining reasons for the change and the effect of the change on the Work.  
Provide a complete description of the proposed change.  Indicate the effect of the proposed change 
on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total amount of 
purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's Construction Schedule that indicates the effect of the change, 

including, but not limited to, changes in activity duration, start and finish times, and activity 
relationship.  Use available total float before requesting an extension of the Contract Time.

6. Comply with requirements in Division 01 Section "Product Requirements" if the proposed change 
requires substitution of one product or system for product or system specified.

D. Proposal Request Form:  Use AIA Document G709 for Proposal Requests.

1.5 ALLOWANCES

A. Allowance Adjustment:  To adjust allowance amounts, base each Change Order proposal on the 
difference between purchase amount and the allowance, multiplied by final measurement of work-in-
place.  If applicable, include reasonable allowances for cutting losses, tolerances, mixing wastes, normal 
product imperfections, and similar margins.
1. Include installation costs in purchase amount only where indicated as part of the allowance.
2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs 

and other margins claimed.
3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related to 

unit-cost allowances.
4. Owner reserves the right to establish the quantity of work-in-place by independent quantity 

survey, measure, or count.

B. Submit claims for increased costs because of a change in scope or nature of the allowance described in 
the Contract Documents, whether for the Purchase Order amount or Contractor's handling, labor, 
installation, overhead, and profit.  Submit claims within (7) Seven days of receipt of the Change Order or 
Construction Change Directive authorizing work to proceed.  Owner will reject claims submitted later 
than (7) seven days after such authorization.
1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount 

unless it is clearly shown that the nature or extent of work has changed from what could have been 
foreseen from information in the Contract Documents.

2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced 
materials or systems of the same scope and nature as originally indicated.

1.6 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Proposal Request, Architect will issue an electronic Change Order for signing 
and approval of Owner, and Contractor.

1.7 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive:  Architect or Engineer may issue a Construction Change Directive 
on appropriate electronic form. Directive shall be followed up by a Change Order.

B. Construction Change Directive contains a complete description of change in the Work.  It also 
designates method to be followed to determine change in the Contract Sum or the Contract Time.
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C. Documentation:  Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive.
1. After completion of change, submit an itemized account and supporting data necessary to 

substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 26 00
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SECTION 01 29 00 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements necessary to prepare and process 
Applications for Payment.

B. Related Sections include the following:
1. Division 01 Section "Allowances" for procedural requirements governing handling and processing 

of allowances.
2. Division 01 Section "Contract Modification Procedures" for administrative procedures for 

handling changes to the Contract.

1.3 DEFINITIONS

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract Sum to 
various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.

1.4 SCHEDULE OF VALUES

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of Contractor's 
Construction Schedule.
1. Correlate line items in the Schedule of Values with other required administrative forms and 

schedules, including the following:
a. Application for Payment forms with Continuation Sheets.
b. Submittals Schedule.
c. Contractor's Construction Schedule.
d. List of Subcontractors.
e. Schedule of Allowances
f. Schedule of Alternates.
g. List of Products.
h. List of Principal Suppliers and Fabricators.

2. Submit the Schedule of Values to Architect at earliest possible date but no later than (7) seven 
days before the date scheduled for submittal of initial Applications for Payment.

3. Subschedules: Where the Work is separated into phases requiring separately phased payments, 
provide subschedules showing values correlated with each phase of payment.

B. Format and Content:  Use the Project Manual table of contents as a guide to establish line items for the 
Schedule of Values.  Provide at least one line item for each Specification Section.
1. Identification:  Include the following Project identification on the Schedule of Values:

a. Project name and location.
b. Name of Architect.
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c. Architect’s project number.
d. Contractor's name and address.
e. Date of submittal.

2. Submit draft of AIA Document G703 Continuation Sheets. Arrange the Schedule of Values in 
tabular form with separate columns to indicate the following for each item listed:
a. Related Specification Section or Division.
b. Description of the Work.
c. Name of subcontractor.
d. Name of manufacturer or fabricator.
e. Name of supplier.
f. Change Orders (numbers) that affect value.
g. Dollar value.

1) Percentage of the Contract Sum to nearest one-hundredth percent, adjusted to total 
100 percent.

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of 
Applications for Payment and progress reports.  Coordinate with the Project Manual table of 
contents.  Provide several line items for principal subcontract amounts, where 
appropriate.  Include separate line items under required principal subcontracts for operation 
and maintenance manuals, punch list activities, Project Record Documents, and 
demonstration and training in the amount of 5 percent of the Contract Sum.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
5. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated and stored, 
but not yet installed.
a. Differentiate between items stored on-site and items stored off-site.  DO NOT bill for off-

site stored materials.
6. Provide separate line items in the Schedule of Values for initial cost of materials, for each 

subsequent stage of completion, and for total installed value of that part of the Work.
7. Allowances:  Provide a separate line item in the Schedule of Values for each allowance.  Show 

line-item value of unit-cost allowances, as a product of the unit cost, multiplied by measured 
quantity.  Use information indicated in the Contract Documents to determine quantities.

8. Each item in the Schedule of Values and Applications for Payment shall be complete.  Include 
total cost and proportionate share of general overhead and profit for each item.
a. Temporary facilities and other major cost items that are not direct cost of actual work-in-

place may be shown either as separate line items in the Schedule of Values or distributed as 
general overhead expense, at Contractor's option.

9. Schedule Updating:  Update and resubmit the Schedule of Values before the next Applications for 
Payment when Change Orders or Construction Change Directives result in a change in the 
Contract Sum.

10. Shop Drawings and Mobilization- Applications for payment shall not include preparation of shop 
drawings or mobilization. These items shall be included as part of work-in-place.

11. General Conditions: Applications for Payment for General Conditions shall be paid for in 
proportion to the amount of work completed.

12. Bonds and Insurance: Applications for Bonds and Insurance shall be accompanied with invoices 
from the Bond and Insurance provider.

1.5 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and payments as certified by 
Architect and paid for by Owner.
1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and 

final Application for Payment involve additional requirements.
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B. Payment Application Times:  The date for each progress payment is indicated in the Agreement between 
Owner and Contractor.  The period of construction Work covered by each Application for Payment is the 
period indicated in the Agreement.

C. Payment Application Forms:  Use AIA Document G702 and Contractor’s construction schedule 
indicating Item No., % complete, amount earned, amount earned current pay period, and amount 
remaining as form for Applications for Payment.

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person authorized to 
sign legal documents on behalf of Contractor.  Architect will return incomplete applications without 
action.
1. Entries shall match data on the Schedule of Values and Contractor's Construction Schedule.  Use 

updated schedules if revisions were made.
2. Include amounts of Change Orders and Construction Change Directives issued before last day of 

construction period covered by application.

E. Transmittal:  Submit 5 five signed and notarized original copies of each Application for Payment to 
Architect by a method ensuring receipt within 24 hours.  One copy shall include waivers of lien and 
similar attachments if required.
1. Transmit each copy with a transmittal form listing attachments and recording appropriate 

information about application.

F. Waivers of Mechanic's Lien:  With each Application for Payment, submit a notarized waiver of 
mechanic's lien from the Prime Contractor. With each Application for Payment, submit waivers of 
mechanic's liens from subcontractors, sub-subcontractors, and suppliers for construction period covered 
by the previous application. With each Application for Payment, submit waivers of mechanic's lien from 
every entity who is lawfully entitled to file a mechanic's lien arising out of the Contract and related to the 
Work covered by the payment.
1. Submit partial waivers on each item for amount requested in previous application, after deduction 

for retainage, on each item.
2. When an application shows completion of an item, submit final or full waivers.
3. Owner reserves the right to designate which entities involved in the Work must submit waivers.
4. Submit final Application for Payment with or preceded by final waivers from every entity 

involved with performance of the Work covered by the application who is lawfully entitled to a 
lien.

5. Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable to Owner.

G. Bill of Material:  With each Application for Payment, submit a bill of materials for each stored material 
listed for payment on the pay application.  The bill of material shall state the quantity of material, stored 
on site, that is being billed for on the current Application for Payment.  The bill of material shall 
correspond to the actually verified amount stored on site.   

H. NC Sales Tax Form:  With each Application for Payment, submit a NC Sales Tax form.  Provided by 
Architect prior to first pay application.

I. Initial Application for Payment:  Administrative actions and submittals that must precede or coincide 
with submittal of first Application for Payment include the following:
1. List of subcontractors.
2. Schedule of Values.
3. Contractor's Construction Schedule (preliminary if not final).
4. Products list.
5. Submittals Schedule (preliminary if not final).
6. List of Contractor's staff assignments.
7. List of Contractor's principal consultants.
8. Copies of building permits.
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9. Copies of authorizations and licenses from authorities having jurisdiction for performance of the 
Work.

10. Initial progress report.
11. Report of preconstruction conference.
12. Certificates of insurance and insurance policies.
13. Performance and payment bonds.
14. Data needed to acquire Owner's insurance.
15. Initial settlement survey and damage report if required.

J. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial 
Completion, submit an Application for Payment showing 100 percent completion for portion of the Work 
claimed as substantially complete.
1. Include documentation supporting claim that the Work is substantially complete and a statement 

showing an accounting of changes to the Contract Sum.
2. This application shall reflect Certificates of Partial Substantial Completion issued previously for 

Owner occupancy of designated portions of the Work.
3. Occupancy Permits and similar approvals.
4. Warranties (guarantees) and maintenance agreements.
5. Test/adjust/balance records.
6. Maintenance instructions.
7. Startup performance reports.
8. Changeover information related to Owner’s occupancy, use, operation, and maintenance.
9. Final Cleaning.
10. Application for reduction of retainage and consent of surety.
11. List of discrepancies (punchlist items), recognized as Owner approved exceptions that shall be 

completed within 30 days.
12. Advice on shifting insurance coverages.

K. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited, to the following:
1. Evidence of completion of Project closeout requirements.
2. Insurance certificates for products and completed operations where required and proof that taxes, 

fees, and similar obligations were paid.
3. Updated final statement, accounting for final changes to the Contract Sum.
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
6. AIA Document G707, "Consent of Surety to Final Payment."
7. Evidence that claims have been settled.
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of 

Substantial Completion or when Owner took possession of and assumed responsibility for 
corresponding elements of the Work.

9. Final, liquidated damages settlement statement.
10. Transmittal of required project construction records to the Owner.
11. Certified property survey
12. Removal of temporary facilities and services.
13. Removal of surplus materials, rubbish, and similar elements.
14. Change or door locks to Owner’s access.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 29 00
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on Project including, but 
not limited to, the following:
1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility will be assigned to a 
specific contractor.

C. Related Sections include the following:
1. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.

1.3 DEFINITIONS

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

1.4 COORDINATION

A. The General Contractor shall coordinate construction activities of other contractors, the Owner, and other entities 
involved to assure efficient and orderly installation of each part of the work.

B. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure 
efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, connection, and operation.

C. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation.
1. Schedule construction operations in sequence required to obtain the best results where installation of one 

part of the Work depends on installation of other components, before or after its own installation.
2. Coordinate installation of different components with other contractors to ensure maximum accessibility for 

required maintenance, service, and repair.
3. Make adequate provisions to accommodate items scheduled for later installation.
4. Where availability of space is limited, coordinate installation of different components to ensure maximum 

performance and accessibility for required maintenance, service, and repair of all components, including 
mechanical and electrical.

D. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  
Include such items as required notices, reports, and list of attendees at meetings.
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1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

E. Administrative Procedures:  The General Contractor shall coordinate scheduling and timing of required 
administrative procedures with other construction activities and activities of other contractors to avoid conflicts 
and to ensure orderly progress of the Work.  Such administrative activities include, but are not limited to, the 
following:
1. Preparation of Contractor's Construction Schedule.
2. Preparation of the Schedule of Values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
9. Project closeout activities.

F. Conservation:  The General Contractor shall coordinate construction activities to ensure that operations are carried 
out with consideration given to conservation of energy, water, and materials.
1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work.  

1.5 SUBMITTALS

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is required for installation of 
products and materials fabricated by separate entities.
1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings on 

reproductions of the Contract Documents or standard printed data.  Include the following information, as 
applicable:
a. Indicate functional and spatial relationships of components of architectural, structural, civil, 

mechanical, and electrical systems.
b. Indicate required installation sequences.
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions that 

appear to be in conflict with submitted equipment and minimum clearance requirements.  Provide 
alternate sketches to Architect for resolution of such conflicts.  Minor dimension changes and 
difficult installations will not be considered changes to the Contract.

2. Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
3. Number of Copies:  Submit two opaque copies of each submittal.  Architect or Engineer will return one 

copy.
a. Submit five copies where Coordination Drawings are required for operation and maintenance 

manuals.  Architect or Engineer will retain two copies; remainder will be returned.  Mark up and 
retain one returned copy as a Project Record Drawing.

4. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including superintendent and other personnel in attendance at Project site.  Identify individuals and 
their duties and responsibilities; list addresses and telephone numbers, including home and office telephone 
numbers.  Provide names, addresses, and telephone numbers of individuals assigned as standbys in the absence of 
individuals assigned to Project.
1. Post copies of list in Project meeting room, in temporary field office, and by each temporary telephone.  

Keep list current at all times.
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1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

A. General:  In addition to Project superintendent, provide other administrative and supervisory personnel as required 
for proper performance of the Work.
1. Include special personnel required for coordination of operations with other contractors.

B. Project Manager:  General Contractor shall be required to provide and identify a qualified Project Manager who is 
responsible for overseeing all administrative activities for their Work.
1. The Contractor shall be required to demonstrate his capability to provide a qualified Project Manager for 

the project who is acceptable to the Owner and Architect.  The Project Manager shall have at least five 
years successful experience on projects of similar size, scope and nature.  Contractor shall be required to 
substantiate these qualifications with a written submittal within seven calendar days after opening of the 
Bids.

2. The Contractor is charged with providing a qualified and experienced Project Manager for this project to 
the satisfaction of the Owner and Architect, and the Owner reserves the right to disapprove a proposed 
Project Manager who does not appear to be fully qualified and experienced to accomplish the work of the 
Project.

3. This Project Manager shall have the necessary authority to speak on behalf of the Contractor and commit 
the Contractor’s resources.  

4. Duties and responsibilities anticipated to be the responsibility of the Project Manager include, but are not 
limited to, the following:
a. Preparation, submittal and coordination of required submittals.
b. Scheduling and sequencing the Work.
c. Preparation of coordination drawings.
d. Coordination of materials and equipment purchasing, scheduling and delivery.
e. Coordination of Subcontractor/Installer and labor force scheduling.
f. Other duties and responsibilities as necessary and customary to back up and assist the 

Superintendent.
5. Project Manager shall have email access for the entire length of the project for communication with the 

design team, emailing of submittals, reports, field reports, proposal requests, RFIs, and change orders.

1.7 PROJECT MEETINGS

A. General:  Architect will schedule and conduct the Preconstruction Conference and Monthly Meetings at Project 
site, unless otherwise indicated.
1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date 

and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times.
2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting.

B. Preconstruction Conference:  Architect or Engineer will schedule and conduct a preconstruction conference before 
starting construction, at a time convenient to Owner, Architect and/or Engineer, but no later than 15 days after 
execution of the Agreement.  Hold the conference at Project site or another convenient location.  Conduct the 
meeting to review responsibilities and personnel assignments.
1. Attendees:  Authorized representatives of Owner, Architect, and/or Engineer, and their consultants; 

Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend 
the conference.  All participants at the conference shall be familiar with Project and authorized to conclude 
matters relating to the Work.

2. Agenda:  Discuss items of significance that could affect progress, including the following:
a. Tentative construction schedule.
b. Phasing.
c. Critical work sequencing and long-lead items.
d. Designation of key personnel and their duties.
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e. Procedures for processing field decisions and Change Orders.
f. Procedures for RFIs.
g. Procedures for testing and inspecting.
h. Procedures for processing Applications for Payment.
i. Distribution of the Contract Documents.
j. Submittal procedures.
k. Preparation of Record Documents.
l. Use of the premises (and existing building if required).
m. Work restrictions.
n. Owner's occupancy requirements.
o. Responsibility for temporary facilities and controls.
p. Construction waste management and recycling.
q. Parking availability.
r. Office, work, and storage areas.
s. Equipment deliveries and priorities.
t. First aid.
u. Security.
v. Progress cleaning.
w. Working hours.

3. Minutes:  Architect will record and distribute meeting minutes.

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction activity 
that requires coordination with other construction.
1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 

installation and its coordination or integration with other materials and installations that have preceded or 
will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the particular activity under 
consideration, including requirements for the following:
a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases and Deliveries.
f. Submittals.
g. Review of mockups.
h. Possible conflicts.
i. Compatibility problems.
j. Time schedules.
k. Weather limitations.
l. Manufacturer's written recommendations.
m. Warranty requirements.
n. Compatibility of materials.
o. Acceptability of substrates.
p. Temporary facilities and controls.
q. Space and access limitations.
r. Regulations of authorities having jurisdiction.
s. Testing and inspecting requirements.
t. Installation procedures.
u. Coordination with other work.
v. Required performance results.
w. Protection of adjacent work, construction and personnel.

3. Record significant conference discussions, agreements, and disagreements, including required corrective 
measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 
present.
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5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the conference at 
earliest feasible date.

D. Monthly Meetings:  Architect will schedule and conduct monthly meetings minimum 1 per other. Additional 
monthly meetings may be added if requested by any party.  
1. Attendees:  Each contractor, subcontractor, supplier, and other entity concerned with current progress or 

involved in planning, coordination, or performance of future activities shall be represented at these 
meetings.  In addition, representatives of Owner, Architect, and Engineer will be present All participants at 
the conference shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous monthly meetings.  Review other items of 
significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether 

each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's 
Construction Schedule.  Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule revisions are required to 
ensure that current and subsequent activities will be completed within the Contract Time.
1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:
1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Status of correction of deficient items.
14) Field observations.
15) RFIs.
16) Status of proposal requests.
17) Pending changes.
18) Status of Change Orders.
19) Pending claims and disputes.
20) Documentation of information for payment requests.

3. Minutes:  Architect or Engineer will record and distribute to all relevant parties the monthly minutes.
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 

present.
a. Schedule Updating:  Revise Contractor's Construction Schedule after each monthly meeting where 

revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with 
the report of each meeting.

E. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of meetings with 
preparation of payment requests.
1. Attendees:  Each contractor, subcontractor, supplier, and other entity concerned with current progress or 

involved in planning, coordination, or performance of future activities shall be represented at these 
meetings.  In addition, representatives of Owner and Architect may be present All participants at the 
conference shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of 
significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether 

each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's 
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Construction Schedule.  Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule revisions are required to 
ensure that current and subsequent activities will be completed within the Contract Time.
1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:
1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Status of correction of deficient items.
14) Field observations.
15) RFIs.
16) Status of proposal requests.
17) Pending changes.
18) Status of Change Orders.
19) Pending claims and disputes.
20) Documentation of information for payment requests.

3. Minutes:  Contractor will record and distribute to all relevant subcontractors the weekly minutes.
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 

present.
a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where 

revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with 
the report of each meeting.

F. Coordination Meetings:  Contractor shall conduct project coordination meetings at weekly intervals.  Project 
coordination meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
pre-installation conferences.
1. Attendees:  Each contractor, subcontractor, supplier, and other entity concerned with current progress or 

involved in planning, coordination, or performance of future activities shall be represented at these 
meetings. In addition, representatives of Owner and Architect may be present All participants at the 
conference shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of the previous coordination meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to status of 
Project. 
a. Construction Schedule:  Review progress since the last coordination meeting.  Determine whether 

each contract is on time, ahead of schedule, or behind schedule, in relation to Construction 
Schedule.  Determine how construction behind schedule will be expedited; secure commitments 
from parties involved to do so.  Discuss whether schedule revisions 
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are required to ensure that current and subsequent activities will be completed within the Contract 
Time.

b. Schedule Updating:  Revise Construction Schedule after each coordination meeting where 
revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with 
report of each meeting.

c. Review present and future needs of each contractor present, including the following:
1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Change Orders.

d. Reporting:  Contractor shall Record meeting results and distribute copies to everyone in attendance 
and to others affected by decisions or actions resulting from each meeting.

1.8 REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible 
to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor will be returned 

with no response.
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of 

subcontractors.

B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
1. Project name.
2. Date.
3. Name of Contractor.
4. Name of Architect and Engineer.
5. RFI number, numbered sequentially.
6. Specification Section number and title and related paragraphs, as appropriate.
7. Drawing number and detail references, as appropriate.
8. Field dimensions and conditions, as appropriate.
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or the Contract 

Sum, Contractor shall state impact in the RFI.
10. Contractor's signature.
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and 

other information necessary to fully describe items needing interpretation.
a. Supplementary drawings prepared by Contractor shall include dimensions, thicknesses, structural 

grid references, and details of affected materials, assemblies, and attachments.

C. Hard-Copy RFIs: 
1. Identify each page of attachments with the RFI number and sequential page number.

D. Software-Generated RFIs:  Software-generated form with substantially the same content as indicated above.
1. Attachments shall be electronic files in PDF format.
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E. Architect's or Engineer’s Action:  Architect and/or Engineer will review each RFI, determine action required, and 
return it.  Allow ten working days for Architect's or Engineer’s response for each RFI.  RFIs received after 1:00 
p.m. will be considered as received the following working day.
1. The following RFIs will be returned without action:

a. Requests for approval of submittals or substitutions.
b. Requests for coordination information already indicated in the Contract Documents.
c. Requests for adjustments in the Contract Time or the Contract Sum.
d. Requests for interpretation of Architect's or Engineer’s actions on submittals.
e. Incomplete RFIs or RFIs with numerous errors.

2. Architect's and/or Engineer’s action may include a request for additional information, in which case 
Architect's time for response will start again.

3. Architect's and/or Engineer’s action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to Division 01 Section 
"Contract Modification Procedures."
a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, 

notify Architect in writing within (10) days of receipt of the RFI response.

F. On receipt of Architect's and/or Engineer’s action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Architect within seven days if Contractor disagrees with response.

G. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log weekly.  
Include the following:
1. Project name.
2. Name and address of Contractor.
3. Name and address of Architect.
4. RFI number including RFIs that were dropped and not submitted.
5. RFI description.
6. Date the RFI was submitted.
7. Date Architect's response was received.
8. Identification of related Minor Change in the Work, Field Order, Construction Change Directive, and 

Proposal Request, as appropriate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION 

3.1 GENERAL COORDINATION PROVISIONS

A. Inspection of Conditions:  The Contractor shall require the Installer of each major component to inspect both the 
substrate and conditions under which work is to be performed.  Do not proceed until unsatisfactory conditions have 
been corrected in an acceptable manner.

B. Coordinate temporary enclosures with required inspections and tests to minimize the necessity of uncovering 
completed construction for that purpose.

3.2 CLEANING AND PROTECTION  

A. Clean and protect construction in progress and adjoining materials in place during handling and installation.  
Apply protective covering where required to assure protection from damage or deterioration at Substantial 
Completion.

B. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of 
the construction period.  Adjust and lubricate operable components to assure operability without damaging effects.
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C. Limiting Exposures:  Each contractor shall supervise its construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 
exposure during the construction period.  Where applicable, such exposures include, but are not limited to, the 
following:
1. Excessive static or dynamic loading, internal or external pressures, high or low temperatures.
2. Thermal shock.
3. Excessively high or low humidity.
4. Air contamination or pollution.
5. Water or ice.
6. Solvents or Chemicals.
7. Light.
8. Radiation.
9. Puncture
10. Abrasion.
11. Heavy traffic.
12. Soiling, staining, and corrosion.
13. Bacteria.
14. Rodent and insect infestation.
15. Combustion.
16. Electrical current.
17. High-speed operation.
18. Improper lubrication.
19. Unusual wear or other misuse.
20. Contact between incompatible materials.
21. Destructive testing.
22. Misalignment.
23. Excessive weathering.
24. Unprotected storage.
25. Improper shipping or handling.
26. Theft or Vandalism.

END OF SECTION 01 31 00
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for documenting the progress of construction 
during performance of the Work, including the following:
1. Preliminary Construction Schedule.
2. Contractor's Construction Schedule.
3. Submittals Schedule.
4. Daily construction reports.
5. Material location reports.
6. Field condition reports.
7. Special reports.

B. Related Sections include the following:
1. Division 01 Section "Payment Procedures" for submitting the Schedule of Values.
2. Division 01 Section "Project Management and Coordination" for submitting and distributing meeting 

and conference minutes.
3. Division 01 Section "Submittal Procedures" for submitting schedules and reports.
4. Division 01 Section "Quality Requirements" for submitting a schedule of tests and inspections.

1.3 DEFINITIONS

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling 
the construction project.  Activities included in a construction schedule consume time and resources.
1. Critical activities are activities on the critical path.  They must start and finish on the planned early start 

and finish times.
2. Predecessor Activity:  An activity that precedes another activity in the network.
3. Successor Activity:  An activity that follows another activity in the network.

B. Cost Loading:  The allocation of the Schedule of Values for the completion of an activity as scheduled.  The 
sum of costs for all activities must equal the total Contract Sum, unless otherwise approved by the Architect or 
Engineer.

C. CPM:  Critical path method, which is a method of planning and scheduling a construction project where 
activities are arranged based on activity relationships.  Network calculations determine when activities can be 
performed and the critical path of Project.

D. Critical Path:  The longest connected chain of interdependent activities through the network schedule that 
establishes the minimum overall Project duration and contains no float.

E. Event:  The starting or ending point of an activity.
F. Float:  The measure of leeway in starting and completing an activity.

1. Float time belongs to Owner.
2. Free float is the amount of time an activity can be delayed without adversely affecting the early start of 

the successor activity.
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3. Total float is the measure of leeway in starting or completing an activity without adversely affecting the 
planned Project completion date.

G. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for greater detail.
H. Major Area:  A story of construction, a separate building, or a similar significant construction element.
I. Milestone:  A key or critical point in time for reference or measurement.
J. Network Diagram:  A graphic diagram of a network schedule, showing activities and activity relationships.
K. Resource Loading:  The allocation of manpower and equipment necessary for the completion of an activity as 

scheduled.

1.4 SUBMITTALS

A. Qualification Data:  For scheduling consultant.
B. Submittals Schedule:  Submit three copies of schedule.  Arrange the following information in a tabular format:

1. Scheduled date for first submittal.
2. Specification Section number and title.
3. Submittal category (action or informational).
4. Name of subcontractor.
5. Description of the Work covered.
6. Scheduled date for Architect's or Engineer’s final release or approval.

C. Preliminary Construction Schedule:  Submit one opaque copies.
1. Approval of cost-loaded preliminary construction schedule will not constitute approval of Schedule of 

Values for cost-loaded activities.
D. Preliminary Network Diagram:  Submit one opaque copies, large enough to show entire network for entire 

construction period.  Show logic ties for activities.
E. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large enough to show entire 

schedule for entire construction period.
1. Submit an electronic copy of schedule.

F. CPM Reports:  Concurrent with CPM schedule, submit three copies of each of the following computer-
generated reports.  Format for each activity in reports shall contain activity number, activity description, cost 
and resource loading, original duration, remaining duration, early start date, early finish date, late start date, late 
finish date, and total float in calendar days.
1. Activity Report:  List of all activities sorted by activity number and then early start date, or actual start 

date if known.
2. Logic Report:  List of preceding and succeeding activities for all activities, sorted in ascending order by 

activity number and then early start date, or actual start date if known.
3. Total Float Report:  List of all activities sorted in ascending order of total float.
4. Earnings Report:  Compilation of Contractor's total earnings from commencement of the Work the 

Notice to Proceed until most recent Application for Payment.
G. Daily Construction Reports:  Submit one copies at monthly intervals.
H. Material Location Reports:  Submit one copies at monthly intervals.
I. Field Condition Reports:  Submit one copies at time of discovery of differing conditions.
J. Special Reports:  Submit one copies at time of unusual event.

1.5 QUALITY ASSURANCE

A. Scheduling Consultant Qualifications:  An experienced specialist in CPM scheduling and reporting, with 
capability of producing CPM reports and diagrams within 24 hours of Architect's or Engineer’s request.

B. Prescheduling Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination."  Review methods and procedures related to the Preliminary 
Construction Schedule and Contractor's Construction Schedule, including, but not limited to, the following:
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1. Review software limitations and content and format for reports.
2. Verify availability of qualified personnel needed to develop and update schedule.
3. Discuss constraints, including phasing, work stages, area separations, and interim milestones.
4. Review schedule for work of Owner's separate contracts.
5. Review time required for review of submittals and resubmittals.
6. Review requirements for tests and inspections by independent testing and inspecting agencies.
7. Review and finalize list of construction activities to be included in schedule.
8. Review submittal requirements and procedures.
9. Review procedures for updating schedule.

1.6 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance of construction activities and 
with scheduling and reporting of separate contractors.

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, Submittals 
Schedule, progress reports, payment requests, and other required schedules and reports.
1. Secure time commitments for performing critical elements of the Work from parties involved.
2. Coordinate each construction activity in the network with other activities and schedule them in proper 

sequence.

PART 2 - PRODUCTS

2.1 SUBMITTALS SCHEDULE

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required by construction 
schedule.  Include time required for review, resubmittal, ordering, manufacturing, fabrication, and delivery when 
establishing dates.
1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and Contractor's 

Construction Schedule.
2. Initial Submittal:  Submit concurrently with preliminary bar-chart schedule.  Include submittals 

required during the first 60 days of construction.  List those required to maintain orderly progress of the 
Work and those required early because of long lead time for manufacture or fabrication.
a. At Contractor's option, show submittals on the Preliminary Construction Schedule, instead of 

tabulating them separately.
3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's Construction 

Schedule.

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Procedures:  Comply with procedures contained in AGC's "Construction Planning & Scheduling."
B. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of Final Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows an early 
completion date, unless specifically authorized by Change Order.

C. Activities:  Treat each story or separate area as a separate numbered activity for each principal element of the 
Work.  Comply with the following:
1. Activity Duration:  Define activities so no activity is longer than 20 days, unless specifically allowed by 

Architect or Engineer.
2. Submittal Review Time:  Include review and resubmittal times indicated in Division 01 Section 

"Submittal Procedures" in schedule.  Coordinate submittal review times in Contractor's Construction 
Schedule with Submittals Schedule.
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3. Substantial Completion:  Indicate completion in advance of date established for Substantial Completion, 
and allow time for Architect's or Engineer’s administrative procedures necessary for certification of 
Substantial Completion.

D. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and as follows in 
schedule, and show how the sequence of the Work is affected.
1. Phasing:  Arrange list of activities on schedule by phase.
2. Work under More Than One Contract:  Include a separate activity for each contract.
3. Work by Owner:  Include a separate activity for each portion of the Work performed by Owner.
4. Work Restrictions:  Show the effect of the following items on the schedule:

a. Coordination with existing construction.
b. Limitations of continued occupancies.
c. Use of premises restrictions.
d. Provisions for future construction.
e. Seasonal variations.
f. Environmental control.

5. Work Stages:  Indicate important stages of construction for each major portion of the Work, including, 
but not limited to, the following:
a. Subcontract awards.
b. Submittals.
c. Purchases.
d. Mockups.
e. Fabrication.
f. Sample testing.
g. Deliveries.
h. Installation.
i. Tests and inspections.
j. Adjusting.
k. Curing.

E. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, 
the Notice to Proceed, Substantial Completion, and Final Completion.

F. Cost Correlation:  At the head of schedule, provide a cost correlation line, indicating planned and actual costs.  
On the line, show dollar volume of the Work performed as of dates used for preparation of payment requests.
1. Refer to Division 01 Section "Payment Procedures" for cost reporting and payment procedures.
2. Contractor shall assign cost to construction activities on the CPM schedule.  Costs shall not be assigned 

to submittal activities unless specified otherwise but may, with Architect's approval, be assigned to 
fabrication and delivery activities.  Costs shall be under required principal subcontracts for testing and 
commissioning activities, operation and maintenance manuals, punch list activities, Project Record 
Documents, and demonstration and training (if applicable), in the amount of 5 percent of the Contract 
Sum.

3. Each activity cost shall reflect an accurate value subject to approval by Architect.
4. Total cost assigned to activities shall equal the total Contract Sum.

G. Contract Modifications:  For each proposed contract modification and concurrent with its submission, prepare a 
time-impact analysis using fragnets to demonstrate the effect of the proposed change on the overall project 
schedule.

2.3 PRELIMINARY CONSTRUCTION SCHEDULE

A. Bar-Chart Schedule:  Submit preliminary horizontal bar-chart-type construction schedule within seven days of 
date established for the Notice of Award.

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with 
a continuous vertical line.  Outline significant construction activities for first 60 days of construction.  Include 
skeleton diagram for the remainder of the Work and a cash requirement prediction based on indicated activities.
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2.4 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type, Contractor's 
Construction Schedule within [30] days of date established for the Notice to Proceed.  Base schedule on the 
Preliminary Construction Schedule and whatever updating, and feedback was received since the start of Project.

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with 
a continuous vertical line.
1. For construction activities that require 3 months or longer to complete, indicate an estimated completion 

percentage in 10 percent increments within time bar.

2.5 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)

A. General:  Prepare network diagrams using AON (activity-on-node) format.
B. Preliminary Network Diagram:  Submit diagram within 14 days of date established for the Notice to Proceed.  

Outline significant construction activities for the first 60 days of construction.  Include skeleton diagram for the 
remainder of the Work and a cash requirement prediction based on indicated activities.

C. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized, time-scaled CPM network 
analysis diagram for the Work.
1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use no 

later than 30 days after date established for the Notice to Proceed.
a. Failure to include any work item required for performance of this Contract shall not excuse 

Contractor from completing all work within applicable completion dates, regardless of 
Architect's or Engineer’s approval of the schedule.

2. Conduct educational workshops to train and inform key Project personnel, including subcontractors' 
personnel, in proper methods of providing data and using CPM schedule information.

3. Establish procedures for monitoring and updating CPM schedule and for reporting progress.  Coordinate 
procedures with progress meeting and payment request dates.

4. Use "one workday" as the unit of time.  Include list of nonworking days and holidays incorporated into 
the schedule.

D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the preliminary 
network diagram, prepare a skeleton network to identify probable critical paths.
1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each activity 

in relation to other activities.  Include estimated time frames for the following activities:
a. Preparation and processing of submittals.
b. Mobilization and demobilization.
c. Purchase of materials.
d. Delivery.
e. Fabrication.
f. Utility interruptions.
g. Installation.
h. Work by Owner that may affect or be affected by Contractor's activities.
i. Testing.

2. Critical Path Activities:  Identify critical path activities, including those for interim completion dates.  
Scheduled start and completion dates shall be consistent with Contract milestone dates.

3. Processing:  Process data to produce output data on a computer-drawn, time-scaled network.  Revise 
data, reorganize activity sequences, and reproduce as often as necessary to produce the CPM schedule 
within the limitations of the Contract Time.

4. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with most 
float near the edges.
a. Subnetworks on separate sheets are permissible for activities clearly off the critical path.

E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early start-total float" sort.  
Identify critical activities.  Prepare tabulated reports showing the following:
1. Contractor or subcontractor and the Work or activity.
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2. Description of activity.
3. Principal events of activity.
4. Immediately preceding and succeeding activities.
5. Early and late start dates.
6. Early and late finish dates.
7. Activity duration in workdays.
8. Total float or slack time.
9. Average size of workforce.
10. Dollar value of activity (coordinated with the Schedule of Values).

F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the 
following:
1. Identification of activities that have changed.
2. Changes in early and late start dates.
3. Changes in early and late finish dates.
4. Changes in activity durations in workdays.
5. Changes in the critical path.
6. Changes in total float or slack time.
7. Changes in the Contract Time.

G. Value Summaries:  Prepare two cumulative value lists, sorted by finish dates.
1. In first list, tabulate activity number, early finish date, dollar value, and cumulative dollar value.
2. In second list, tabulate activity number, late finish date, dollar value, and cumulative dollar value.
3. In subsequent issues of both lists, substitute actual finish dates for activities completed as of list date.
4. Prepare list for ease of comparison with payment requests; coordinate timing with progress meetings.

a. In both value summary lists, tabulate "actual percent complete" and "cumulative value 
completed" with total at bottom.

b. Submit value summary printouts [one week] before each regularly scheduled progress meeting.

2.6 REPORTS

A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning 
events at Project site:
1. List of subcontractors at Project site.
2. List of separate contractors at Project site.
3. Approximate count of personnel at Project site.
4. Equipment at Project site.
5. Material deliveries.
6. High and low temperatures and general weather conditions.
7. Accidents.
8. Meetings and significant decisions.
9. Unusual events (refer to special reports).
10. Stoppages, delays, shortages, and losses.
11. Meter readings and similar recordings.
12. Emergency procedures.
13. Orders and requests of authorities having jurisdiction.
14. Change Orders received and implemented.
15. Construction Change Directives received and implemented.
16. Services connected and disconnected.
17. Equipment or system tests and startups.
18. Partial Completions and occupancies.
19. Substantial Completions authorized.

B. Material Location Reports:  At monthly intervals, prepare and submit a comprehensive list of materials 
delivered to and stored at Project site.  List shall be cumulative, showing materials previously reported plus 
items recently delivered.  Include with list a statement of progress on and delivery dates for materials or items of 
equipment fabricated or stored away from Project site.
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C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract 
Documents, prepare and submit a detailed report.  Submit with a request for interpretation.  Include a detailed 
description of the differing conditions, together with recommendations for changing the Contract Documents.

2.7 SPECIAL REPORTS

A. General:  Submit special reports directly to Owner within one day(s) of an occurrence.  Distribute copies of 
report to parties affected by the occurrence.

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at Project site, whether 
or not related directly to the Work, prepare and submit a special report.  List chain of events, persons 
participating, response by Contractor's personnel, evaluation of results or effects, and similar pertinent 
information.  Advise Owner in advance when these events are known or predictable.

PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual 
construction progress and activities.  Issue schedule one week before each regularly scheduled progress 
meeting.
1. Revise schedule immediately after each meeting or other activity where revisions have been recognized 

or made.  Issue updated schedule concurrently with the report of each such meeting.
2. Include a report with updated schedule that indicates every change, including, but not limited to, changes 

in logic, durations, actual starts and finishes, and activity durations.
3. As the Work progresses, indicate Actual Completion percentage for each activity.

B. Distribution:  Distribute copies of approved schedule to Architect, Owner, separate contractors, testing and 
inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in the same 

locations.  Delete parties from distribution when they have completed their assigned portion of the Work 
and are no longer involved in performance of construction activities.

END OF SECTION 01 32 00
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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, 
Samples, and other submittals.

B. Related Sections include the following:
1. Division 01 Section "Payment Procedures" for submitting Applications for Payment and the Schedule 

of Values.
2. Division 01 Section "Project Management and Coordination" for submitting and distributing meeting 

and conference minutes and for submitting Coordination Drawings.
3. Division 01 Section "Closeout Procedures" for submitting warranties.
4. Division 01 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data.
5. Division 01 Section "Operation and Maintenance Data" for submitting operation and maintenance 

manuals.
6. Divisions 02 through 49 Sections for specific requirements for submittals in those Sections.

1.3 DEFINITIONS

A. Action Submittals:  Written and graphic information that requires Architect’s responsive action.

B. Informational Submittals:  Written information that does not require Architect's responsive action.  Submittals 
may be rejected for not complying with requirements.

C. Field Samples:  Full-size physical examples erected on-site to illustrate finishes, coatings, or finish materials.  
Field samples are used to establish the standard by which the Work will be judged.

D. Mockups:  Full-size assemblies for review of construction, coordination, testing, or operation; they are not 
Samples.

1.4 SUBMITTAL PROCEDURES

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will not be provided by Architect or 
Engineer for Contractor's use in preparing submittals unless a Waiver is provided by the Contractor.

B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related 

activities that require sequential activity.
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2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will 
not be delayed because of need to review submittals concurrently for coordination.
a. Architect reserves the right to withhold action on a submittal requiring coordination with other 

submittals until related submittals are received

C. Submittals Schedule: Comply with requirements in Division 01 Section "Construction Progress 
Documentation" for list of submittals and time requirements for scheduled performance of related construction 
activities.

D. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time 
for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be 
authorized because of failure to transmit submittals enough in advance of the Work to permit processing, 
including resubmittals.
1. Initial Review:  Allow twenty-one (21) days for initial review of each submittal.  Allow additional time 

if coordination with subsequent submittals is required.  Architect will advise Contractor when a 
submittal being processed must be delayed for coordination.

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial 
submittal.

3. Resubmittal Review:  Allow fourteen (14) days for review of each resubmittal.
4. Sequential Review:  Where sequential review of submittals by Architect's consultants, Owner, or other 

parties is indicated, allow twenty-one (21) days for initial review of each submittal.
a. Steel may be submitted for sequential review.

5. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals may be 
transmitted simultaneously to Architect and to Architect's consultants, allow twenty-one (21) days for 
review of each submittal.  Submittal will be returned to Architect before being returned to Contractor:
a. Concurrent Consultant Review:  Civil (Site and Site utilities, Structural (Steel and Concrete), 

Plumbing, Mechanical and Electrical.

E. Identification:  Place a permanent label or title block on each submittal for identification.
1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's review 

and approval markings and action taken by Architect.
3. Include the following information on label for processing and recording action taken:

a. Project name.
b. Date.
c. Name and address of Architect.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Section number followed by a decimal point 
and then a sequential number (e.g., 06100.01).  Resubmittals shall include an alphabetic 
suffix after another decimal point (e.g., 06100.01.A).

i. Number and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Location(s) where product is to be installed, as appropriate.
l. Other necessary identification.

F. Deviations:  Highlight or otherwise specifically identify deviations from the Contract Documents on 
submittals.

G. Additional Copies:  Unless additional copies are required for final submittal, and unless Architect observes 
noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
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1. Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to 
Architect.

2. Additional copies submitted for maintenance manuals will not be marked with action taken and will be 
returned.

H. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit 
each submittal using a transmittal form.  Architect or Engineer will return submittals, without review, received 
from sources other than Contractor.
1. Transmittal Form:  Use facsimile of sample form provided at end of Section.
2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, requests 

for data, revisions other than those requested by Architect on previous submittals, and deviations from 
requirements in the Contract Documents, including minor variations and limitations.  Include same 
label information as related submittal.

I. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of revision.
3. Resubmit submittals until they are marked "."

J. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, 
installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  
Show distribution on transmittal forms.

K. Use for Construction:  Use only final submittals with mark indicating approval notation from Architect's or 
Engineer’s action stamp taken by Architect or Engineer.

1.5 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES

A. General:  At Contractor's written request, copies of Architect's or Engineer’s CAD files will be provided to 
Contractor for Contractor's use in connection with Project, subject to the following conditions:
1. Contractor shall sign waiver form provided by Architect or Engineer.

PART 2 - PRODUCTS

2.1 ACTION SUBMITTALS

A. General:  Prepare and submit Action Submittals required by individual Specification Sections.

B. Product Data:  Collect information into a single submittal for each element of construction and type of product 
or equipment.
1. If information must be specially prepared for submittal because standard printed data are not suitable 

for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Wiring diagrams showing factory-installed wiring.
g. Printed performance curves.
h. Operational range diagrams.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

SUBMITTAL PROCEDURES 01 33 00 - 4

i. Mill reports.
j. Standard product operation and maintenance manuals.
k. Compliance with specified referenced standards.
l. Testing by recognized testing agency.
m. Application of testing agency labels and seals.
n. Notation of coordination requirements.

4. Submit Product Data before or concurrent with Samples.
5. Number of Copies:  Submit six copies of Product Data, unless otherwise indicated.  Architect or 

Engineer will return two copies.  Mark up and retain one returned copy as a Project Record Document.

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings 
on reproductions of the Contract Documents or standard printed data. Submittal of Architect's  CAD Drawings 
are not permitted
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following 

information, as applicable:
a. Dimensions.
b. Identification of products.
c. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
f. Shopwork manufacturing instructions.
g. Templates and patterns.
h. Schedules.
i. Design calculations.
j. Compliance with specified standards.
k. Notation of coordination requirements.
l. Notation of dimensions established by field measurement.
m. Relationship to adjoining construction clearly indicated.
n. Seal and signature of professional engineer if specified.
o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on 
sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Retain one of two subparagraphs 
below.  First subparagraph assumes Architect and Contractor will make copies from opaque print.

3. Number of Copies:  Submit two opaque (bond) copies of each submittal. Architect will return one copy.
4. Number of Copies:  Submit six opaque copies of each submittal, unless copies are required for 

operation and maintenance manuals.  Submit six copies where copies are required for operation and 
maintenance manuals.  Architect or Engineer will retain two copies; remainder will be returned

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics 
with other elements and for a comparison of these characteristics between submittal and actual component as 
delivered and installed.
1. Transmit Samples that contain multiple, related components such as accessories together in one 

submittal package.
2. Identification:  Attach label on unexposed side of Samples that includes the following:

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of appropriate Specification Section.
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E. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons 
throughout the course of construction activity.  Sample sets may be used to determine final acceptance of 
construction associated with each set.
1. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  

Such Samples must be in an undamaged condition at time of use.
Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property 
of Contractor.

F. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units 
showing the full range of colors, textures, and patterns available.
1. Number of Samples:  Submit two full set(s) of available choices where color, pattern, texture, or similar 

characteristics are required to be selected from manufacturer's product line.  Architect will return 
submittal with options selected.

2. No color selection shall be made until all samples of items requiring color selections have been 
submitted to the Architect or Engineer.  Color selections shall be submitted to the Contractor in a finish 
schedule.  

G. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to 
be used for the Work, cured and finished in manner specified, and physically identical with material or product 
proposed for use, and that show full range of color and texture variations expected.  Samples include, but are 
not limited to, the following:  partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing color, texture, and 
pattern; color range sets; and components used for independent testing and inspection.
1. Number of Samples:  Submit three sets of Samples.  Architect or Engineer will retain two Sample sets; 

remainder will be returned
a. Submit a single Sample where assembly details, workmanship, fabrication techniques, 

connections, operation, and other similar characteristics are to be demonstrated.
b. If variation in color, pattern, texture, or other characteristic is inherent in material or product 

represented by a Sample, submit at least three sets of paired units that show approximate limits 
of variations.

H. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the following 
information in tabular form:
1. Type of product.  Include unique identifier for each product.
2. Number and name of room or space.
3. Location within room or space.
4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.  

Architect will return two copies.

I. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 Section "Construction 
Progress Documentation" for Construction Manager's action.

J. Submittals Schedule:  Comply with requirements specified in Division 01 Section "Construction Progress 
Documentation."

K. Application for Payment:  Comply with requirements specified in Division 01 Section "Payment Procedures."

L. Schedule of Values:  Comply with requirements specified in Division 01 Section "Payment Procedures."

M. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the 
Work, including those who are to furnish products or equipment fabricated to a special design. Include the 
following information in tabular form:
1. Name, address, and telephone number of entities performing subcontract or supplying products.
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2. Number and title of related Specification Section(s) covered by subcontract.
3. Drawing number and detail references, as appropriate, covered by subcontract.
4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  Architect or 

Engineer will return one copies.

2.2 INFORMATIONAL SUBMITTALS

A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.  Architect will not 

return copies.
2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity 

responsible for preparing certification.  Certificates and certifications shall be signed by an officer or 
other individual authorized to sign documents on behalf of that entity.

3. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section "Quality 
Requirements."

B. Coordination Drawings:  Comply with requirements specified in Division 01 Section "Project Management and 
Coordination."

C. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 Section "Construction 
Progress Documentation."

D. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or 
person.  Include lists of completed projects with project names and addresses, names and addresses of 
architects and owners, and other information specified.

E. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with 
requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and 
Procedure Qualification Record (PQR) on AWS forms.  Include names of firms and personnel certified.

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies 
with requirements in the Contract Documents and, where required, is authorized by manufacturer for this 
specific Project.

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing 
experience where required.

H. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies 
with requirements in the Contract Documents.

I. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies 
with requirements in the Contract Documents.

J. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, 
indicating and interpreting test results of material for compliance with requirements in the Contract 
Documents.

K. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies 
with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer 
and witnessed by a qualified testing agency, or on comprehensive tests performed by a qualified testing agency.
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L. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project.  Include the 
following information:
1. Name of evaluation organization.
2. Date of evaluation.
3. Time period when report is in effect.
4. Product and manufacturers' names.
5. Description of product.
6. Test procedures and results.
7. Limitations of use.

M. Schedule of Tests and Inspections:  Comply with requirements specified in Division 01 Section "Quality 
Requirements."

N. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting results of tests performed before installation of product, for 
compliance with performance requirements in the Contract Documents.

O. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard 
form, indicating and interpreting results of compatibility tests performed before installation of product.  Include 
written recommendations for primers and substrate preparation needed for adhesion.

P. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, 
indicating and interpreting results of field tests performed either during installation of product or after product 
is installed in its final location, for compliance with requirements in the Contract Documents.

Q. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal 
maintenance of products and equipment.  Comply with requirements specified in Division 01 Section 
"Operation and Maintenance Data."

R. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design 
criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other 
performance and design criteria and a summary of loads.  Include load diagrams if applicable.  Provide name 
and version of software, if any, used for calculations.  Include page numbers.

S. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's 
recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name 
of product and name, address, and telephone number of manufacturers.  Include the following, as applicable:
1. Preparation of substrates.
2. Required substrate tolerances.
3. Sequence of installation or erection.
4. Required installation tolerances.
5. Required adjustments.
6. Recommendations for cleaning and protection.

T. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service 
representative's tests and inspections.  Include the following, as applicable:
1. Name, address, and telephone number of factory-authorized service representative making report.
2. Statement on condition of substrates and their acceptability for installation of product.
3. Statement that products at Project site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with requirements and, if not, 

what corrective action was taken.
5. Results of operational and other tests and a statement of whether observed performance complies with 

requirements.
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6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

U. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or 
bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of 
deductibles, if any, and term of the coverage.

V. Construction Comply with requirements specified in Division 01 Section "Photographic Documentation."

W. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to Architect.
1. Architect will not review submittals that include MSDSs and will return the entire submittal for 

resubmittal.

2.3 DELEGATED DESIGN

A. Performance and Design Criteria:  Where professional design services or certifications by a design professional 
are specifically required of Contractor by the Contract Documents, provide products and systems complying 
with specific performance and design criteria indicated.
1. If criteria indicated are not sufficient to perform services or certification required, submit a written 

request for additional information to Architect.

B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, 
submit three copies of a statement, signed and sealed by the responsible design professional, for each product 
and system specifically assigned to Contractor to be designed or certified by a design professional.
1. Indicate that products and systems comply with performance and design criteria in the Contract 

Documents.  Include list of codes, loads, and other factors used in performing these services.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the 
Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to 
Architect.

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, 
submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and 
statement certifying that submittal has been reviewed, checked, and approved for compliance with the Contract 
Documents.

3.2 ARCHITECT'S or Engineer’s / ACTION

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and will return them 
without action.

B. Action Submittals:  Architect and/or Engineer will review each submittal, make marks to indicate corrections 
or modifications required, and return it.  Architect and/or Engineer will stamp each submittal with an action 
stamp and will mark stamp appropriately to indicate action taken.
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C. Informational Submittals:  Architect and/or Engineer will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Architect and/or Engineer will forward each submittal to 
appropriate party.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.

E. No submittal involving the selection of a color will be released until all colors are selected and approved by the 
Owner.

F. Submittals not required by the Contract Documents may not be reviewed and may be discarded.
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END OF SECTION 01 33 00
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SECTION 01 42 00 - REFERENCES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 DEFINITIONS

A. General:  Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, and 
requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the 
Contract.

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," "authorized," 
"selected," "approved," "required," and "permitted" have the same meaning as "directed."

D. "Indicated":  Requirements expressed by graphic representations or in written form on Drawings, in 
Specifications, and in other Contract Documents.  Other terms including "shown," "noted," "scheduled," 
and "specified" have the same meaning as "indicated."

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, 
and rules, conventions, and agreements within the construction industry that control performance of the 
Work.

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and 
similar operations.

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, assembling, 
erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and 
similar operations.

H. "Provide":  Furnish and install, complete and ready for the intended use.

I. "Project Site":  Space available for performing construction activities.  The extent of Project site is shown 
on Drawings and may or may not be identical with the description of the land on which Project is to be 
built.

J. "Installer":  An installer is the Contractor or another entity engaged by the Contractor, either as an 
employee, subcontractor, or contractor of lower tier, who performs a particular construction activity 
including installation, erection, application, or similar operations.  Installers are required to be 
experienced in the operations they are engaged to perform.
1. The term "experienced," when used with the term "installer," means having successfully 

completed a minimum of 5 previous projects similar in size and scope to this Project; being 
familiar with the special requirements indicated; and having complied with requirements of 
authorities having jurisdiction.

2. Trades:  Using terms such as "carpentry" does not imply that certain construction activities must 
be performed by accredited or unionized individuals of a corresponding generic name, such as 
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"carpenter."  It also does not imply that requirements specified apply exclusively to tradespeople 
of the corresponding generic name.

3. Assigning Specialists:  Certain Sections of the Specifications require that specific construction 
activities shall be performed by specialists who are recognized experts in those operations.  The 
specialists must be engaged for those activities, and their assignments are requirements over which 
the Contractor has no option.  However, the ultimate responsibility for fulfilling contract 
requirements remains with the Contractor.

K. "Testing Agencies":  A testing agency is an independent entity engaged to perform specific inspections or 
tests, either at the Project site or elsewhere, and to report on and, if required, to interpret results of those 
inspections or tests.

L. This requirement shall not be interpreted to conflict with enforcing building codes and similar regulations 
governing the Work.  It is also not intended to interfere with local trade-union jurisdictional settlements 
and similar conventions.

1.3 SPECIFICATION FORMAT AND CONTEC EXPLANATION

A. Specification Format:  These Specifications are organized into Divisions and Sections based on the 
Construction Specifications Institute's "Master Format 2004" numbering system.

B. Specification Content:  These Specifications use certain conventions for the style of language and the 
intended meaning of certain terms, words, and phrases when used in particular situations.  These 
conventions are as follows:

C. Abbreviated Language:  Language used in the Specifications and other Contract Documents is 
abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, 
shall be interpolated as the sense requires.  Singular words shall be interpreted as plural and plural words 
interpreted as singular where applicable as the context of the Contract Documents indicates.

D. Imperative mood and streamlined language are generally used in the Specifications.  Requirements 
expressed in the imperative mood are to be performed by the Contractor.  At certain locations in the Text, 
subjective language is used for clarity to describe responsibilities that must be fulfilled indirectly by the 
Contractor or by others when so noted.

E. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a 
colon (:) is used within a sentence or phrase.

1.4 SUBMITTALS

A. Permits, Licenses, and Certificates:  For the Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, 
judgments, correspondence, records, and similar documents, established for compliance with standards 
and regulations bearing on performance of the Work.

1.5 INDUSTRY STANDARDS

A. Applicability of Standards:  Unless the Contract Documents include more stringent requirements, 
applicable construction industry standards have the same force and effect as if bound or copied directly 
into the Contract Documents to the extent referenced.  Such standards are made a part of the Contract 
Documents by reference.
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B. Conflicting Requirements:  Where compliance with 2 or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, comply with the 
most stringent requirement.  Refer uncertainties and requirements that are different but apparently equal 
to the Architect for a decision before proceeding.

1. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of the requirements.  Refer uncertainties to the Architect for a decision 
before proceeding.

C. Publication Dates:  Comply with standards in effect as of date of the Contract Documents, unless 
otherwise indicated.

D. Copies of Standards:  Each entity engaged in construction on Project should be familiar with industry 
standards applicable to its construction activity.  Copies of applicable standards are not bound with the 
Contract Documents.
1. Where copies of standards are needed to perform a required construction activity, obtain copies 

directly from publication source.

E. Abbreviations and Acronyms for Standards and Regulations:  Where abbreviations and acronyms are 
used in Specifications or other Contract Documents, they shall mean the recognized name of the 
standards and regulations in the following list.  Names, telephone numbers, and Web-site addresses are 
subject to change and are believed to be accurate and up-to-date as of the date of the Contract Documents.

1.6 ABBREVIATIONS AND ACRONYMS

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities indicated in Gale Research's 
"Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional Associations of 
the U.S."

B. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list.  Names, telephone 
numbers, and Web-site addresses are subject to change and are believed to be accurate and up-to-date as 
of the date of the Contract Documents.

C. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list.  Names, telephone 
numbers, and Web-site addresses are subject to change and are believed to be accurate and up-to-date as 
of the date of the Contract Documents.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 42 00
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
B. Related Sections include the following:

1. Division 01 Section "Summary" for limitations on utility interruptions and other work restrictions.
2. Division 01 Section "Submittal Procedures" for procedures for submitting copies of implementation and 

termination schedule and utility reports.

1.3 USE CHARGES

A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum. Allow other entities to 
use temporary services and facilities without cost, including, but not limited to, Owner's construction forces, 
Architect, Engineer, occupants of Project, testing agencies, and authorities having jurisdiction.

B. Water Service:  OWNER WILL pay all water service connection expenses or charges for water used by all entities 
for construction operations. OWNER WILL pay for actual water use charges until Beneficial Occupancy.

C. Electric Power Service:  OWNER WILL pay all electric power service use charges for electricity used by all entities 
for construction operations. OWNER WILL pay for actual electrical use charges until Beneficial Occupancy.

1.4 QUALITY ASSURANCE

A. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before 
use.  Obtain required certifications and permits.

1.5 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for 
operation, maintenance, and protection of each permanent service during its use as a construction facility before 
Owner's acceptance, regardless of previously assigned responsibilities.
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PART 2 - EXECUTION

2.1 SUPPORT FACILITIES INSTALLATION

A. Parking:  Use designated areas of Owner's existing parking areas for construction personnel.

B. Storage Containers: Materials delivered prior to installation, shall be stored in secure and weather-proof containers 
until the time of installation. Location to de determined by Owner. No area of the building shall be used for storage. 

C. Temporary Facilities: Temporary office trailer is at the contractor’s option and not required. Existing school facility 
toilet rooms may NOT be used. 

D. Temporary Facilities: Temporary toilet facilities are required. 

2.2 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate 
areas occupied by Owner from fumes and noise.
1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, and fire-retardant 

plywood on construction operations side.
2. Construct dustproof partitions with 2 layers of 3-mil polyethylene sheet on each side.  Cover floor with 2 

layers of 3-mil polyethylene sheet, extending sheets 18 inches up the sidewalls.  Overlap and tape full length 
of joints.  Cover floor with fire-retardant plywood.
a. Construct vestibule and airlock at each entrance through temporary partition with not less than 48 

inches between doors.  Maintain water-dampened foot mats in vestibule.
3. Insulate partitions to provide noise protection to occupied areas.
4. Seal joints and perimeter.  Equip partitions with dustproof doors and security locks.
5. Protect air-handling equipment.
6. Weather strip openings.
7. Provide walk-off mats at each entrance through temporary partition.

B. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect 
against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
1. Prohibit smoking in construction areas.

2.3 OPERATION, TERMINATION, AND REMOVAL

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability 
of temporary facilities to essential and intended uses.

B. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been 
replaced by authorized use of a permanent facility, or no later than Final Acceptance.  Complete or, if necessary, 
restore permanent construction that may have been delayed because of interference with temporary facility.  Repair 
damaged Work, clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.
1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right 

to take possession of Project identification signs.
2. At Final Acceptance, clean and renovate permanent facilities used during construction period.  Comply with 

final cleaning requirements specified in Division 01 Section "Closeout Procedures."

END OF SECTION 01 50 00
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SECTION 01 60 00 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for selection of products for use in Project; 
product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; 
product substitutions; and comparable products.

B. Related Sections include the following:
1. Division 01 Section "Allowances" for products selected under an allowance.
2. Division 01 Section "References" for applicable industry standards for products specified.
3. Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
4. Divisions 02 through 49 Sections for specific requirements for warranties on products and installations 

specified to be warranted.

1.3 DEFINITIONS

A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from 
previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and 
terms of similar intent.
1. Named Products:  Items identified by manufacturer's product name, including make or model number 

or other designation shown or listed in manufacturer's published product literature, that is current as of 
date of the Contract Documents.

2. New Products:  Items that have not previously been incorporated into another project or facility. 
Products salvaged or recycled from other projects are not considered new products.

3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where 
indicated as a product substitution, to have the indicated qualities related to type, function, dimension, 
in-service performance, physical properties, appearance, and other characteristics that equal or exceed 
those of specified product.

B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by 
the Contract Documents and proposed by Contractor.

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by 
the words "basis of design," including make or model number or other designation, to establish the significant 
qualities related to type, function, dimension, in-service performance, physical properties, appearance, and 
other characteristics for purposes of evaluating comparable products of other named manufacturers.
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1.4 SUBMITTALS

A. Product List:  Submit a list, in tabular from, showing specified products.  Include generic names of products 
required.  Include manufacturer's name and proprietary product names for each product.
1. Coordinate product list with Contractor's Construction Schedule and the Submittals Schedule.
2. Form:  Tabulate information for each product under the following column headings:

a. Specification Section number and title.
b. Generic name used in the Contract Documents.
c. Proprietary name, model number, and similar designations.
d. Manufacturer's name and address.
e. Supplier's name and address.
f. Installer's name and address.
g. Projected delivery date or time span of delivery period.
h. Identification of items that require early submittal approval for scheduled delivery date.

B. Initial Submittal:  Within 30 days after date of commencement of the Work, submit 3 copies of initial product 
list.  Include a written explanation for omissions of data and for variations from Contract requirements.
1. At Contractor's option, initial submittal may be limited to product selections and designations that must 

be established early in Contract period.

C. Completed List:  Within 60 days after date of commencement of the Work, submit 3 copies of completed 
product list.  Include a written explanation for omissions of data and for variations from Contract requirements.

D. Architect's or Engineer’s Action:  Architect and/or Engineer will respond in writing to Contractor within 15 
days of receipt of completed product list.  Architect's and/or Engineer’s response will include a list of 
unacceptable product selections and a brief explanation of reasons for this action.  Architect's response, or lack 
of response, does not constitute a waiver of requirement to comply with the Contract Documents.

E. Substitution Requests:  The Architect or Engineer will consider requests for substitution if received within 10 
consecutive calendar days prior to bid. Requests received more than 10 consecutive calendar days prior to bid 
will be rejected at the discretion of the Architect. Submit three copies of each request for consideration.  
Identify product or fabrication or installation method to be replaced.  Include Specification Section number and 
title and Drawing numbers and titles.
1. Substitution Request Form:  
2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:

a. Statement indicating why specified material or product cannot be provided.
b. Coordination information, including a list of changes or modifications needed to other parts of 

the Work and to construction performed by Owner and separate contractors that will be 
necessary to accommodate proposed substitution.

c. Product Data, including drawings and descriptions of products and fabrication and installation 
procedures.

d. Samples, where applicable or requested.
e. List of similar installations for completed projects with project names and addresses and names 

and addresses of architects and owners.
f. Material test reports from a qualified testing agency indicating and interpreting test results for 

compliance with requirements indicated.
g. Research/evaluation reports evidencing compliance with building code in effect for Project, 

from a model code organization acceptable to authorities having jurisdiction.
h. Detailed comparison of Contractor's Construction Schedule using proposed substitution with 

products specified for the Work, including effect on the overall Contract Time.  If specified 
product or method of construction cannot be provided within the Contract Time, include letter 
from manufacturer, on manufacturer's letterhead, stating lack of availability or delays in 
delivery.
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i. Cost information, including a proposal of change, if any, in the Contract Sum.
j. Contractor's certification that proposed substitution complies with requirements in the Contract 

Documents and is appropriate for applications indicated.
k. Contractor's waiver of rights to additional payment or time that may subsequently become 

necessary because of failure of proposed substitution to produce indicated results.
3. Architect's Action:  If necessary, Architect will request additional information or documentation for 

evaluation within 7 days of receipt of a request for substitution.  Architect will notify Contractor of 
acceptance or rejection of proposed substitution within 15 days of receipt of request, or 7 days of 
receipt of additional information or documentation, whichever is later.
a. Form of Acceptance:  Change Order.
b. Use product specified if Architect or Engineer cannot make a decision on use of a proposed 

substitution within time allocated.

F. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify product or 
fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing 
numbers and titles.
1. Architect's or Engineer’s Action:  If necessary, Architect or Engineer will request additional 

information or documentation for evaluation within one week of receipt of a comparable product 
request.  Architect will notify Contractor of approval or rejection of proposed comparable product 
request within 15 days of receipt of request, or 7 days of receipt of additional information or 
documentation, whichever is later.
a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures."
Use product specified if Architect or Engineer cannot make a decision on use of a comparable product 
request within time allocated.

G. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section 
"Submittal Procedures."  Show compliance with requirements.

1.5 QUALITY ASSURANCE

A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on 
Project, product selected shall be compatible with products previously selected, even if previously selected 
products were also options.
1. Each contractor is responsible for providing products and construction methods compatible with 

products and construction methods of other contractors.
2. If a dispute arises between contractors over concurrently selectable but incompatible products, 

Architect or Engineer will determine which products shall be used.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, 
including theft.  Comply with manufacturer's written instructions.

B. Delivery and Handling:
1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of 

construction spaces.
2. Coordinate delivery with installation time to ensure minimum holding time for items that are 

flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container 

or other packaging system, complete with labels and instructions for handling, storing, unpacking, 
protecting, and installing.

4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that 
products are undamaged and properly protected.
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C. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure 

above ground, with ventilation adequate to prevent condensation.
4. Store cementitious products and materials on elevated platforms.
5. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation and 

concealment.
6. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and 

weather-protection requirements for storage.
7. Protect stored products from damage and liquids from freezing.
8. Provide a secure location and enclosure at Project site for storage of materials and equipment by 

Owner's construction forces.  Coordinate location with Owner.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties 
required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not 
relieve Contractor of obligations under requirements of the Contract Documents.
1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a 

particular product and specifically endorsed by manufacturer to Owner.
Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend 
time limit provided by manufacturer's warranty or to provide more rights for Owner.

B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for 
execution.  Submit a draft for approval before final execution.
1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly 

executed.
2. Specified Form:  When specified forms are included with the Specifications, prepare a written 

document using appropriate form properly executed.
3. Refer to Divisions 02 through 49 Sections for specific content requirements and particular requirements 

for submitting special warranties.

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. General Product Requirements:  Provide products that comply with the Contract Documents, that are 
undamaged and, unless otherwise indicated, that are new at time of installation.
1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a 

complete installation and indicated use and effect.
2. Standard Products:  If available, and unless custom products or nonstandard options are specified, 

provide standard products of types that have been produced and used successfully in similar situations 
on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements 
of the Contract Documents.

4. Where products are accompanied by the term "as selected," Architect or Engineer will make selection.
5. Where products are accompanied by the term "match sample," sample to be matched is Architect's or 

Engineer’s.
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6. Descriptive, performance, and reference standard requirements in the Specifications establish "salient 
characteristics" of products.

7. Or Equal:  Where products are specified by name and accompanied by the term "or equal" or "or 
approved equal" or "or approved," comply with provisions in Part 2 "Comparable Products" Article to 
obtain approval for use of an unnamed product.

B. Product Selection Procedures:
1. Products:  Where Specifications include a list of names of both products and manufacturers, provide 

one of the products listed that complies with requirements.
2. Visual Selection Specification:  Where Specifications include the phrase "as selected from 

manufacturer's colors, patterns, textures" or a similar phrase, select a product that complies with other 
specified requirements.
a. Standard Range:  Where Specifications include the phrase "standard range of colors, patterns, 

textures" or similar phrase, Architect will select color, pattern, density, or texture from 
manufacturer's product line that does not include premium items.

b. Full Range:  Where Specifications include the phrase "full range of colors, patterns, textures" or 
similar phrase, Architect will select color, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items. Where specifications include the 
phrase “custom color” or similar phrase, provide a custom color not in the manufacturer’s 
product line.

PART 3 - EXECUTION

3.1 INSTALLATION OF PRODUCTS

A. Comply with manufacturer's instructions and recommendations for installation of products in the applications 
indicated.  Anchor each product securely in place, accurately located and aligned with other Work.

B. Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of 
Final Inspection.

END OF SECTION 01 60 00
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SECTION 01 73 29 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes procedural requirements for cutting and patching.

B. Related Sections include the following:
1. Divisions 2 through 49 Sections for specific requirements and limitations applicable to cutting and 

patching individual parts of the Work.

1.3 DEFINITIONS

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other Work.

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after installation of 
other Work.

1.4 RESPONSIBILITIES

A. General:  The Contractors shall recognize that cutting and patching work is historically and typically 
difficult to coordinate.  The Contractors shall cooperate with each other and the Architect, and/or 
Engineer, or other consultants in coordinating the cutting and patching work on this project to overcome 
these historical and typical problems.

B. Cutting and patching of completed new construction required due to out of sequence construction and/or 
improper coordination is the responsibility of the Contractor responsible for the out of sequence 
construction or improper coordination.  Cutting and patching of new construction for these purposes shall 
be accomplished by the Contractor for General Work and shall be paid for by the Contractor responsible. 

C. Contractor for General Work shall cooperate with Architect, and/or Engineer, or other consultants and 
other Contractors to accomplish this cutting and patching with minimal disruption to construction.

1.5 SUBMITTALS

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before the time 
cutting and patching will be performed, requesting approval to proceed.  Include the following 
information:
1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they 

cannot be avoided.
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2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to structural 
elements and operating components as well as changes in building's appearance and other 
significant visual elements.

3. Products:  List products to be used and firms or entities that will perform the Work.
4. Dates:  Indicate when cutting and patching will be performed.
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting and 

patching procedures will disturb or affect.  List services/systems that will be relocated and those 
that will be temporarily out of service.  Indicate how long services/systems will be disrupted.

6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural 
elements, submit details and engineering calculations showing integration of reinforcement with 
original structure.

7. Architect's or Engineer’s Approval:  Obtain approval of cutting and patching proposal before 
cutting and patching.  Approval does not waive right to later require removal and replacement of 
unsatisfactory work.

1.6 QUALITY ASSURANCE

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-
carrying capacity or load-deflection ratio.

B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that 
results in reducing their capacity to perform as intended or that results in increased maintenance or 
decreased operational life or safety. Operational elements include but are not limited to:
1. Primary operational systems and equipment.
2. Air or smoke barriers.
3. Fire-suppression systems.
4. Mechanical systems piping and ducts.
5. Control systems.
6. Communication systems.
7. Conveying systems.
8. Electrical wiring systems.
9. Operating systems of special construction

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a 
manner that could change their load-carrying capacity, that results in reducing their capacity to perform 
as intended, or that results in increased maintenance or decreased operational life or 
safety.  Miscellaneous elements include but are not limited to the following:
1. Water, moisture, or vapor barriers.
2. Membranes and flashings.
3. Exterior curtain-wall construction.
4. Equipment supports.
5. Piping, ductwork, vessels, and equipment.
6. Noise- and vibration-control elements and systems.

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of 
cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in 
a manner that would, in Architect's or Engineer’s opinion, reduce the building's aesthetic qualities.  
Remove and replace construction that has been cut and patched in a visually unsatisfactory manner.

E. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved in cutting 
and patching, including mechanical and electrical trades.  Review areas of potential interference and 
conflict.  Coordinate procedures and resolve potential conflicts before proceeding.
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1.7 WARRANTY

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during 
cutting and patching operations, by methods and with materials so as not to void existing warranties.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Comply with requirements specified in other Sections.

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that 
visually match in-place adjacent surfaces to the fullest extent possible.
1. If identical materials are unavailable or cannot be used, use materials that, when installed, will 

match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces to be cut and patched and conditions under which cutting, and patching are to be 
performed.
1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including 

compatibility with in-place finishes or primers.
2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Temporary Support:  Provide temporary support of Work to be cut.

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide 
protection from adverse weather conditions for portions of Project that might be exposed during cutting 
and patching operations.

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to 
adjoining areas.

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are 
required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent 
interruption to occupied areas.

3.3 PERFORMANCE

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at 
the earliest feasible time, and complete without delay.
1. Cut in-place construction to provide for installation of other components or performance of other 

construction, and subsequently patch as required to restore surfaces to their original condition.
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B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or adjoining 
construction.  If possible, review proposed procedures with original Installer; comply with original 
Installer's written recommendations.
1. In general, use hand or small power tools designed for sawing and grinding, not hammering and 

chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum 
disturbance of adjacent surfaces.  Temporarily cover openings when not in use.

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
3. Concrete or Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core 

drill.
4. Excavating and Backfilling:  Comply with requirements in applicable Division 31 Sections where 

required by cutting and patching operations.
5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  

Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture 
or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are complete.

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work.  Patch with durable seams that are as invisible as possible.  
Provide materials and comply with installation requirements specified in other Sections.
1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate 

integrity of installation.
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into 

retained adjoining construction in a manner that will eliminate evidence of patching and 
refinishing.
a. Clean piping, conduit, and similar features before applying paint or other finishing 

materials.
b. Restore damaged pipe covering to its original condition.

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into 
another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of 
uniform finish, color, texture, and appearance.  Remove in-place floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and appearance.
a. Where patching occurs in a painted surface, apply primer and intermediate paint coats over 

the patch and apply final paint coat over entire unbroken surface containing the patch.  
Provide additional coats until patch blends with adjacent surfaces.

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface 
of uniform appearance.

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition.

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, 
mortar, oils, putty, and similar materials.  Thoroughly clean piping, conduit, and similar features before 
applying paint or other finishing materials.  Restore damaged pipe covering to its original condition.

END OF SECTION 01 73 29
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SECTION 01 77 00 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout, including, but not 
limited to, the following:
1. Inspection procedures.
2. Warranties.
3. Final cleaning.

B. Related Sections include the following:
1. Division 01 Section "Payment Procedures" for requirements for Applications for Payment for 

Substantial and Final Completion.
2. Division 01 Section "Execution" for progress cleaning of Project site.
3. Division 01 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data.
4. Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual 

requirements.
5. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements for the 

Work in those Sections.

1.3 SUBMITTALS

A. All closeout submittals, including but not limited to, Maintenance and Operation Manual, Warranties, 
Bonds, additional closeout submittals required by the Owner or Architect and additional requirements 
stated in the specifications shall be submitted in the following way:
1. Bind all closeout documents in one uniform color, heavy-duty, 3-ring, vinyl-covered, loose-leaf 

binders, thickness as necessary to accommodate all contents in 75% of the binder’s width and 
allow of 25% free space for future items and sized to receive 8-1/2-by-11-inch paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate section.  Mark tab to 
identify the content of that section.  Identify each binder on the front and spine with the typed or 
printed title of the Binder, Project name, and name of Contractor.

3. Provide (2) copies of all final closeout documents in electronic form on a DVD Disk. Label the 
Disk with the information title in the disk and submit both disk in a separate clear protective DVD 
case. 

1.4 SUBSTANTIAL COMPLETION

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, 
complete the following.  List items below that are incomplete in request.
1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, 

and reasons why the Work is not complete.
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2. Advise Owner of pending insurance changeover requirements.
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents.
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services 

and utilities.  Include occupancy permits, operating certificates, and similar releases.
5. Prepare and submit Project Record Documents (marked up and signed plans and specifications), 

operation and maintenance manuals, and similar final record information.
6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  

Label with manufacturer's name and model number where applicable.
7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel 

of changeover in security provisions.
8. Complete startup testing of systems.
9. Submit test/adjust/balance records.
10. Terminate and remove temporary facilities from Project site, along with mockups, construction 

tools, and similar elements.
11. Advise Owner of changeover in heat and other utilities.
12. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
13. Complete final cleaning requirements, including touchup painting.
14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect 
will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of items, 
either on Contractor's list or additional items identified by Architect, that must be completed or corrected 
before certificate will be issued.
1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for Final Completion.

1.5 FINAL COMPLETION

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, 
complete the following:
1. Submit a final Application for Payment according to Division 01 Section "Payment Procedures."
2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 

completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list 
shall state that each item has been completed or otherwise resolved for acceptance.

3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
4. Submit pest-control final inspection report and warranty.
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and 

systems.

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect 
will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will 
prepare a final Certificate for Payment after inspection or will notify Contractor of construction that must 
be completed or corrected before certificate will be issued.
1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected.

1.6 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected 
by construction operations for incomplete items and items needing correction including, if necessary, 
areas disturbed by Contractor that are outside the limits of construction.
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1. Organize list of spaces in sequential order.
2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Architect.
d. Name of Contractor.
e. Page number.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the 
surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or 
that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local 
laws and ordinances and Federal and local environmental and antipollution regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or 
unit to condition expected in an average commercial building cleaning and maintenance program.  
Comply with manufacturer's written instructions.
1. Complete the following cleaning operations before requesting inspection for certification of 

Substantial Completion for entire Project or for a portion of Project:
2. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including 

landscape development areas, of rubbish, waste material, litter, and other foreign substances.
3. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
4. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
5. Remove tools, construction equipment, machinery, and surplus material from Project site.
6. Remove snow and ice to provide safe access to building.
7. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, 

films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  
Restore reflective surfaces to their original condition.

8. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, 
trenches, equipment vaults, manholes, attics, and similar spaces.

9. Sweep concrete floors broom clean in unoccupied spaces.
10. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing 

compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and 
other damaged transparent materials.  Polish mirrors and glass, taking care not to scratch surfaces.

11. Remove labels that are not permanent.
12. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace 

finishes and surfaces that cannot be satisfactorily repaired or restored or that already show 
evidence of repair or restoration.
a. Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

13. Replace parts subject to unusual operating conditions.
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14. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from 
water exposure.

15. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace burned-
out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in 
fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.

16. Leave Project clean and ready for occupancy.

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid Project of 
rodents, insects, and other pests.  Prepare a report.

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess 
materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage 
systems.  Remove waste materials from Project site and dispose of lawfully.

END OF SECTION 01 77 00
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, 
including the following:
1. Operation and maintenance documentation directory.
2. Emergency manuals.
3. Operation manuals for systems, subsystems, and equipment.
4. Maintenance manuals for the care and maintenance of products, materials, finishes, systems and equipment.

B. Related Sections include the following:
1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for operation and maintenance 

manuals.
2. Division 01 Section "Closeout Procedures" for submitting operation and maintenance manuals.
3. Division 01 Section "Project Record Documents" for preparing Record Drawings for operation and maintenance 

manuals.
4. Divisions 02 through 49 Sections for specific operation and maintenance manual requirements for the Work in 

those Sections.

1.3 DEFINITIONS

A. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.

B. Subsystem:  A portion of a system with characteristics similar to a system.

1.4 SUBMITTALS

A. Initial Submittal:  Submit 2 draft copies of each manual at least 15 days before requesting inspection for Substantial 
Completion.  Include a complete operation and maintenance directory.  Architect or Engineer will return one copy of 
draft and mark whether general scope and content of manual are acceptable.

B. Final Submittal:  Submit one copy of each manual in final form at least 15 days before final inspection.  Architect will 
return copy with comments within 15 days after final inspection.
1. Correct or modify each manual to comply with Architect's and/or Engineer’s comments.  Submit 3 copies of each 

corrected manual within 15 days of receipt of Architect's comments.
2. Provide (2) copies of all approved final manuals in electronic form on a DVD Disk. Label the Disk with the 

information manual title in the disk and submit both disk in a separate clear protective DVD case. 
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1.5 COORDINATION

A. Where operation and maintenance documentation include information on installations by more than one factory-
authorized service representative, assemble and coordinate information furnished by representatives and prepare manuals.

PART 2 - PRODUCTS

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Organization:  Include a section in the directory for each of the following:
1. List of documents.
2. List of systems.
3. List of equipment.
4. Table of contents.

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals 
that contain information about each system.

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not 
part of system, list alphabetically in separate list.

D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.

E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, 
subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, 
assign a designation according to ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for 
Building Systems."

2.2 MANUALS, GENERAL

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, 
and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following 
materials, in the order listed:
1. Title page.
2. Table of contents.
3. Manual contents.

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:
1. Subject matter included in manual.
2. Name and address of Project.
3. Name and address of Owner.
4. Date of submittal.
5. Name, address, and telephone number of Contractor.
6. Name and address of Architect.
7. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the 
volume, and cross-referenced to Specification Section number in Project Manual.
1. If operation or maintenance documentation requires more than one volume to accommodate data, include 

comprehensive table of contents for all volumes in each volume of the set.
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D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and 
equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single 
binder.
1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, 

sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with clear plastic sleeve on spine to hold label describing 
contents and with pockets inside covers to hold folded oversize sheets.
a. If two or more binders are necessary to accommodate data of a system, organize data in each binder into 

groupings by subsystem and related components.  Cross-reference other binders if necessary, to provide 
essential information for proper operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE 
MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-
volume sets.

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to indicate contents.  
Include typed list of products and major components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual.

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for 
computerized electronic equipment.

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch white bond paper.
5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind 

envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating 
drawing titles, descriptions of contents, and drawing locations.

2.3 EMERGENCY MANUALS

A. Content:  Organize manual into a separate section for each of the following:
1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures 
for each system, subsystem, piece of equipment, and component:
1. Fire.
2. Flood.
3. Gas leak.
4. Water leak.
5. Power failure.
6. Water outage.
7. System, subsystem, or equipment failure.
8. Chemical release or spill.

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and 
signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to 
maintain warranties.

D. Emergency Procedures:  Include the following, as applicable:
1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
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5. Special operating instructions and procedures.

2.4 OPERATION MANUALS

A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections 
and the following information:
1. System, subsystem, and equipment descriptions.
2. Performance and design criteria if Contractor are delegated design responsibility.
3. Operating standards.
4. Operating procedures.
5. Operating logs.
6. Wiring diagrams.
7. Control diagrams.
8. Piped system diagrams.
9. Precautions against improper use.
10. License requirements including inspection and renewal dates.

B. Descriptions:  Include the following:
1. Product name and model number.
2. Manufacturer's name.
3. Equipment identification with serial number of each component.
4. Equipment function.
5. Operating characteristics.
6. Limiting conditions.
7. Performance curves.
8. Engineering data and tests.
9. Complete nomenclature and number of replacement parts.

C. Operating Procedures:  Include the following, as applicable:
1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.

E. Piped Systems:  Diagram piping as installed and identify color-coding where required for identification.

2.5 PRODUCT MAINTENANCE MANUAL

A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, 
product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described 
below.

B. Source Information:  List each product included in manual identified by product name and arranged to match manual's 
table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance 
service agent, and cross-reference Specification Section number and title in Project Manual.
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C. Product Information:  Include the following, as applicable:
1. Product name and model number.
2. Manufacturer's name.
3. Color, pattern, and texture.
4. Material and chemical composition.
5. Reordering information for specially manufactured products.

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
5. Repair instructions.

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would 
affect validity of warranties or bonds.
1. Include procedures to follow and required notifications for warranty claims.

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, 
manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list 
and source information, maintenance service contracts, and warranty and bond information, as described below.

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product 
name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of 
Installer or supplier and maintenance service agent, and cross-reference Specification Section number and title in Project 
Manual.

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following 
information for each component part or piece of equipment:
1. Standard printed maintenance instructions and bulletins.
2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, 

replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and training videotape, if available.

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for 
equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
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1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, quarterly, semiannual, and 
annual frequencies.

2. Maintenance and Service Record:  Include manufacturers' forms for recording maintenance.

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-
referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service 
agent.

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would 
affect validity of warranties or bonds.

I. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that provides an organized reference to 
emergency, operation, and maintenance manuals.

B. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency 
personnel and by Owner's operating personnel for types of emergencies indicated.

C. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each 
product, material, and finish incorporated into the Work.

D. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation 
and maintenance of each system, subsystem, and piece of equipment not part of a system.
1. Engage a factory-authorized service representative to assemble and prepare information for each system, 

subsystem, and piece of equipment not part of a system.
2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by 

Owner's operating personnel.
E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to 

product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If 
data include more than one item in a tabular format, identify each item using appropriate references from the Contract 
Documents.  Identify data applicable to the Work and delete references to information not applicable.
1. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is 

necessary for proper operation and maintenance of equipment or systems.
F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts 

of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with 
information contained in Record Drawings to ensure correct illustration of completed installation.
1. Do not use original Project Record Documents as part of operation and maintenance manuals.
2. Comply with requirements of newly prepared Record Drawings in Division 01 Section "Project Record 

Documents."
3. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance 

documentation.

END OF SECTION 01 78 23
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SECTION 01 78 36 - WARRANTIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
1. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Warranty Requirements.

B. Related Sections:
1. Division 01 Section "Closeout Procedures" for specifies contract closeout procedures.
2. Division 01 Section "Submittal Procedures" for specifies procedures for submitting warranties.
3. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements for the 

Work in those Sections.
C. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties do not 

relieve the Contractor of the warranty on the Work that incorporates the products.  Manufacturer's 
disclaimers and limitations on product warranties do not relieve suppliers, manufacturers, and 
subcontractors required to countersign special warranties with the Contractor.  
The General Contractor and each subcontractor are responsible for warranties related to its own contract.

1.3 DEFINITIONS

A. Standard product warranties:  Preprinted written warranties published by individual manufacturers for 
particular products and are specifically endorsed by the manufacturer to the Owner.

B. Special warranties:  Written warranties required by or incorporated in the Contract Documents, either to 
extend time limits provided by standard warranties or to provide greater rights for the Owner.

1.4 WARRANTY

A. Related Damages and Losses:  When correcting failed or damaged warranted construction, remove and 
replace construction that has been damaged as a result of such failure or must be removed and replaced to 
provide access for correction of warranted construction.

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected by 
replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated warranty shall 
be equal to the original warranty with an equitable adjustment for depreciation.

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or rebuild 
the Work to an acceptable condition complying with requirements of the Contract Documents.  The 
Contractor is responsible for the cost of replacing or rebuilding defective Work regardless of whether the 
Owner has benefitted from use of the Work through a portion of its anticipated useful service life.

D. Owner's Recourse:  Expressed warranties made to the Owner are in addition to implied warranties and 
shall not limit the duties, obligations, rights, and remedies otherwise available under the law.  Expressed 
warranty periods shall not be interpreted as limitations on the time in which the Owner can enforce such 
other duties, obligations, rights, or remedies. Rejection of Warranties:  The Owner reserves the right to 
reject warranties and to limit selection to products with warranties not in conflict with requirements of the 
Contract Documents.
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E. Where the Contract Documents require a special warranty, or similar commitment on the Work or part of 
the Work, the Owner reserves the right to refuse to accept the Work, until the Contractor presents 
evidence that entities required to countersign such commitments are willing to do so.

F. Minimum One Year Warranty on All Work:  A one-year unconditional non-prorated warranty shall be 
provided for all work, material and equipment on this project. Any and all defective work, material and 
equipment shall be corrected by the Contractor at his own expense during this one-year period. Defective 
work, material or equipment including other related or adjacent work damaged directly or indirectly by 
defective work, material or equipment shall be corrected promptly and within 24 hours during this period 
of time unless emergencies require a more prompt repair by the Contractor. Longer term warranties shall 
apply where noted but shall be in addition to this warranty and not be used as a substitute for this 
warranty.

1.5 OTHER WARRANTIES

A. In addition to a one-year warranty on all work, the contract documents contain other warranties.  The 
Contractor shall include these written warranties in all submittal documents and closeout documents.

1.6 SUBMITTALS

A. Submit written warranties to the Architect or Engineer. All warranties shall be dated from Final 
Completion or Beneficial Occupancy.  

B. When the Contract Documents require the Contractor, or the Contractor and a subcontractor, supplier or 
manufacturer to execute a special warranty, prepare a written document that contains appropriate terms 
and identification, ready for execution by the required parties.  Submit a draft to the Owner, through the 
Architect or Engineer, for approval prior to final execution.

C. When warranted construction requires operation and maintenance manuals, provide additional copies of 
each required warranty, as necessary, for inclusion in each required manual.  Services in this article may 
not be allowed for publicly funded projects.

D. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of designated 
portions of the Work that are completed and occupied or used by Owner during construction period by 
separate agreement with Contractor.

E. Form of Submittal:  Organize warranty documents into an orderly sequence based on the table of contents 
of the Project Manual.
1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as 

necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to 

identify the product or installation.  Provide a typed description of the product or installation, 
including the name of the product and the name, address, and telephone number of Installer.

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor.

F. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 78 36
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record Documents, 
including the following:
1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

B. Related Sections include the following:
1. Division 01 Section "Closeout Procedures" for general closeout procedures.
2. Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual 

requirements.
3. Divisions 02 through 49 Sections for specific requirements for Project Record Documents of the 

Work in those Sections.

1.3 SUBMITTALS

A. Record Drawings:  Comply with the following:
1. Number of Copies:  Submit one set of marked-up Record Prints.
2. Number of Copies:  Submit copies of Record Drawings as follows:

a. Final Submittal:  Submit one FULL set(s) of marked-up Printed and Electronic (on DVD 
Disk) Record Prints. 

B. Record Specifications:  Submit one mark up copy of Project's Specifications, including addenda and 
contract modifications.

C. Record Product Data:  Submit two copies of each Product Data submittal.
1. Where Record Product Data is required as part of operation and maintenance manuals, submit 

marked-up Product Data as an insert in manual instead of submittal as Record Product Data.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop 
Drawings on the job site at all times for the duration of the project.
1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that 

shown originally.  Require individual or entity who obtained record data, whether individual or 
entity is Installer, subcontractor, or similar entity, to prepare the marked-up Record Prints.
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a. Give particular attention to information on concealed elements that would be difficult to 
identify or measure and record later.

b. Accurately record information in an understandable drawing technique.
c. Record data as soon as possible after obtaining it.  Record and check the markup before 

enclosing concealed installations.
2. Content:  Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Depths of foundations below first floor.
d. Locations and depths of underground utilities.
e. Revisions to routing of piping and conduits.
f. Revisions to electrical circuitry.
g. Actual equipment locations.
h. Duct size and routing.
i. Locations of concealed internal utilities.
j. Changes made by Change Order or Construction Change Directive.
k. Changes made following Architect's written orders.
l. Details not on the original Contract Drawings.
m. Field records for variable and concealed conditions.
n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual 
physical conditions, completely and accurately.  If Shop Drawings are marked, show cross-
reference on the Contract Drawings.

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between 
changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted from 
original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and 
similar identification, where applicable.

B. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location.

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable 
sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.

2. Identification:  As follows:
a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect or Engineer.
e. Name of Contractor.

2.2 RECORD SPECIFICATIONS

A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from 
that indicated in Specifications, addenda, and contract modifications.
1. Give particular attention to information on concealed products and installations that cannot be 

readily identified and recorded later.
2. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a 

record of selections made.
3. For each principal product, indicate whether Record Product Data has been submitted in operation 

and maintenance manuals instead of submitted as Record Product Data.
4. Note related Change Orders and Record Drawings where applicable.
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2.3 RECORD PRODUCT DATA

A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies 
substantially from that indicated in Product Data submittal.
1. Give particular attention to information on concealed products and installations that cannot be 

readily identified and recorded later.
2. Include significant changes in the product delivered to Project site and changes in manufacturer's 

written instructions for installation.
3. Note related Change Orders, Record Specifications, and Record Drawings where applicable.

2.4 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record 
keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous 
records and identify each, ready for continued use and reference.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for Project Record 
Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not 
wait until the end of Project.

B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field 
office apart from the Contract Documents used for construction.  Do not use Project Record Documents 
for construction purposes.  Maintain Record Documents in good order and in a clean, dry, legible 
condition, protected from deterioration and loss.  Provide access to Project Record Documents for 
Architect's reference during normal working hours.

END OF SECTION 01 78 39
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following:
1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training video.

B. Related Sections include the following:
1. Division 01 Section "Project Management and Coordination" for requirements for pre-instruction 

conferences.
2. Divisions 02 through 49 Sections for specific requirements for demonstration and training for 

products in those Sections.

1.3 SUBMITTALS

A. Instruction Program:  Submit two copies of outline of instructional program for demonstration and 
training, including a schedule of proposed dates, times, length of instruction time, and instructors' names 
for each training module.  Include learning objective and outline for each training module.
1. At completion of training, submit one complete training manual(s) for Owner's use.

B. Demonstration and Training Video:  Submit two copies within seven days of end of each training 
module.
1. Identification:  On each copy, provide an applied label with the following information:

a. Name of Project.
b. Name and address of photographer.
c. Name of Architect or Engineer.
d. Name of Contractor.
e. Date was recorded.
f. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction.
C. Transcript:  Prepared on 8-1/2-by-11-inch paper, punched and bound in heavy-duty, 3-ring, vinyl-covered 

binders.  Mark appropriate identification on front and spine of each binder.  Include a cover sheet with 
same label information as the corresponding video.  Include name of Project and date of video on each 
page.

1.4 QUALITY ASSURANCE

A. Facilitator Qualifications:  A firm or individual experienced in training or educating maintenance 
personnel in a training program similar in content and extent to that indicated for this Project, and whose 
work has resulted in training or education with a record of successful learning performance.
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B. Instructor Qualifications:  A factory-authorized service representative, complying with requirements in 
Division 01 Section "Quality Requirements," experienced in operation and maintenance procedures and 
training.

C. Photographer Qualifications:  A professional photographer who is experienced photographing 
construction projects.

D. Pre-instruction Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination."  Review methods and procedures related to 
demonstration and training including, but not limited to, the following:
1. Inspect and discuss locations and other facilities required for instruction.
2. Review and finalize instruction schedule and verify availability of educational materials, 

instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
3. Review required content of instruction.
4. For instruction that must occur outside, review weather and forecasted weather conditions and 

procedures to follow if conditions are unfavorable.

1.5 COORDINATION

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to minimize 
disrupting Owner's operations.

B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and 
course content.

C. Coordinate content of training modules with content of approved emergency, operation, and maintenance 
manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and 
approved by Architect.

PART 2 - PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure:  Develop an instruction program that includes individual training modules for each 
system and equipment not part of a system, as required by individual Specification Sections, and as 
follows:
1. Motorized doors, including overhead doors.
2. Fire-protection systems, including fire alarm.
3. Intrusion detection systems.
4. Heat generation, including pumps and piping.
5. Refrigeration systems, including chillers, condensers, pumps and distribution piping.
6. HVAC systems, including air-handling equipment, air distribution systems and terminal 

equipment and devices.
7. HVAC instrumentation and controls.
8. Electrical service and distribution, including transformers, switchboards, panelboards, 

uninterruptible power supplies and motor controls.
9. Packaged engine generators, including transfer switches.
10. Lighting equipment and controls.
11. Communication systems, including intercommunication, surveillance, clocks and programming, 

voice and data and television equipment.
B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a 

description of specific skills and knowledge that participant is expected to master.  For each module, 
include instruction for the following:
1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:

a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor are delegated design responsibility.
c. Operating standards.
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d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.

2. Documentation:  Review the following items in detail:
a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project Record Documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.

3. Emergencies:  Include the following, as applicable:
a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations:  Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.

5. Adjustments:  Include the following:
a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.

6. Troubleshooting:  Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance:  Include the following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs:  Include the following:
a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and training module.  
Assemble training modules into a combined training manual.

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to 
coordinate instructors, and to coordinate between Contractor and Owner for number of participants, 
instruction times, and location.

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, 
subsystems, and equipment not part of a system.
1. Architect will furnish an instructor to describe basis of system design, operational requirements, 

criteria, and regulatory requirements.
2. Owner will furnish an instructor to describe Owner's operational philosophy.
3. Owner will furnish Contractor with names and positions of participants.

C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal 
operation, provide similar instruction at start of each season.
1. Schedule training with Owner, through Architect, with at least seven days' advance notice.

D. Evaluation:  At conclusion of each training module, assess and document each participant's mastery of 
module by use of a demonstration performance-based test.

E. Cleanup:  Collect used and leftover educational materials and.  Remove instructional equipment.  Restore 
systems and equipment to condition existing before initial training use.

3.3 DEMONSTRATION AND TRAINING VIDEO

A. General:  Engage a qualified commercial photographer to record demonstration and training video.  
Record each training module separately.  Include classroom instructions and demonstrations, board 
diagrams, and other visual aids, but not student practice.
1. At beginning of each training module, record each chart containing learning objective and lesson 

outline.
B. Video Format:  Provide high-quality DVD video format capable of running on any typical computer 

system.
C. Recording:  Mount camera on tripod before starting recording, unless otherwise necessary to show area of 

demonstration and training.  Display continuous running time.
D. Narration:  Describe scenes by audio narration by microphone.  Include description of items being 

viewed.  Describe vantage point, indicating location, direction (by compass point), and elevation or story 
of construction.

END OF SECTION 01 79 00
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SECTION 03 30 00 –CAST-IN-PLACE CONCRETE  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture 

design, placement procedures, and finishes, for the following: 

1. Footings. 

2. Slabs-on-grade. 

B. Related Sections: 

1. Division 1 Section “Special Inspection Services” for administrative and procedural requirements 

for special inspection services. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  

blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica 

fume; subject to compliance with requirements. 

1.4 SUBMITTALS 

A. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of 

materials, Project conditions, weather, test results, or other circumstances warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

B. Steel Reinforcement Shop Drawings: Prepare shop drawings in accordance with ACI 315. Placing 

drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar 

schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical connections, 

tie spacing, hoop spacing, and supports for concrete reinforcement. Include special reinforcement 

required for openings through concrete structures and dimensioned opening locations. Include applicable 

dimensions, sections, elevations, and details required to complete installation and coordination of the 

details, and typical details. Plan shall be drawn at a scale of no less than 1/8” per foot. 

C. Material Certificates:  For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Curing compounds. 
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D. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with 

requirements: 

1. Aggregates.  Include service record data indicating absence of deleterious expansion of concrete 

due to alkali aggregate reactivity. 

E. Floor surface flatness and levelness measurements indicating compliance with specified tolerances. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-

certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork 

Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and 

that complies with ASTM C 94/C 94M requirements for production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 

C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, 

qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 

Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician 

and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory supervisor 

shall be an ACI-certified Concrete Laboratory Testing Technician - Grade II. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same 

manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from 

single manufacturer. 

E. ACI Publications:  Comply with the following unless modified by requirements in the Contract 

Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5 and Section 7, 

"Lightweight Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

3. ACI 318, “Building Code Requirements for Reinforced Concrete.” 

4. Concrete Reinforcing Steel Institute (CRSI) “Manual of Standard Practice.” 

F. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation 

tests and to design concrete mixtures. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage. 
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PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide 

lumber dressed on at least two edges and one side for tight fit. 

B. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

C. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or 

adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

D. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties 

designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on 

removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed 

concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in concrete 

surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 

waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel 

wire into flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, 

plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater compressive 

strength than concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI 

Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, 

throughout Project: 

1. Portland Cement:  ASTM C 150, Type I/II.  Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class F. 

b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 
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B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide 

aggregates from a single source with documented service record data of at least 10 years' satisfactory 

service in similar applications and service conditions using similar aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal. 

2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 

2.5 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other 

admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened 

concrete.  Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 

2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 

4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 

6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.6 VAPOR RETARDERS 

A. Sheet Vapor Retarder:  ASTM E 1745, Class A with a maximum perm rating of 0.1, not less than 15 mils 

thick.  Include manufacturer’s adhesive or pressure-sensitive tape.   

 

2.7 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh 

concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 

approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating. 

F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, 

Class A. 
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2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or 

ASTM D 1752, cork or self-expanding cork. 

B. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene 

butadiene. 

2.9 REPAIR MATERIALS 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in 

thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as 

defined in ASTM C 219. 

2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and 

application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by 

underlayment manufacturer. 

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 

ASTM C 109/C 109M. 

B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in 

thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor 

elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as 

defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by 

topping manufacturer. 

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 

ASTM C 109/C 109M. 

2.10 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory 

trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs 

based on laboratory trial mixtures. 

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland 

cement in concrete as follows: 

1. Fly Ash:  25 percent. 

2. Combined Fly Ash and Pozzolan:  25 percent. 

3. Ground Granulated Blast-Furnace Slag:  50 percent. 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent portland 

cement minimum, with fly ash or pozzolan not exceeding 25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 
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1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as required, 

for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or 

other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete and concrete with a water-cementitious 

materials ratio below 0.50. 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.50. 

3. Slump Limit:  4 inches, plus or minus 1 inch. 

4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal 

maximum aggregate size. 

B. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi at 28 days. 

2. Minimum Cementitious Materials Content:  470 lb/cu. yd. 

3. Slump Limit:  4 inches, plus or minus 1 inch. 

4. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 

2.12 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and 

furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 

hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 

60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, 

static, and dynamic loads, and construction loads that might be applied, until structure can support such 

loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and 

position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class B, 1/4 inch for rough-formed finished non-exposed surfaces.  
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D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush 

or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined 

surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and 

slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off 

templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is 

inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss of 

concrete mortar.  Locate temporary openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in 

the Work.  Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other 

debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain 

proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, 

before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 

attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with tolerances in 

Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges." 

3.3 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing 

concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce 

bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and support 

reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing 

reinforcing bars. 
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D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize 

sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet 

widths to prevent continuous laps in either direction.  Lace overlaps with wire. 

3.4 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is 

complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by 

Architect. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete 

will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section 

cannot be placed continuously, provide construction joints as indicated.  Deposit concrete to avoid 

segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a 

manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at 

uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding 

layer.  Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.  At 

each insertion, limit duration of vibration to time necessary to consolidate concrete and complete 

embedment of reinforcement and other embedded items without causing mixture constituents to 

segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 

construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked around 

reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces before 

starting finishing operations. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical 

damage or reduced strength that could be caused by frost, freezing actions, or low temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three successive 

days, maintain delivered concrete mixture temperature within the temperature range required by 

ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen 

subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mixture designs. 

F. Hot-Weather Placement:  Comply with ACI 305.1 and as follows: 
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1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or 

chopped ice may be used to control temperature, provided water equivalent of ice is calculated to 

total amount of mixing water.  Using liquid nitrogen to cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade 

uniformly moist without standing water, soft spots, or dry areas. 

3.5 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and 

defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-

surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent 

to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  

Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces unless 

otherwise indicated. 

3.6 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 

operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as 

indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-

bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect 

before application. 

3.7 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  

Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather protection during 

curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  

Apply according to manufacturer's written instructions after placing, screeding, and bull floating or 

darbying concrete, but before float finishing. 

C. Formed Surfaces:  Cure formed concrete surfaces.  If forms remain during curing period, moist cure after 

loosening forms.  If removing forms before end of curing period, continue curing for the remainder of the 

curing period. 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, 

including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
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1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 

following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and 

edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for 

curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, 

and sealed by waterproof tape or adhesive.  Cure for not less than seven days.  Immediately repair 

any holes or tears during curing period using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor 

coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 

penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or 

a curing compound that the manufacturer certifies will not interfere with bonding of floor 

covering used on Project. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according 

to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours 

after initial application.  Maintain continuity of coating and repair damage during curing period. 

a. Removal:  After curing period has elapsed, remove curing compound without damaging 

concrete surfaces by method recommended by curing compound manufacturer unless 

manufacturer certifies curing compound will not interfere with bonding of floor covering 

used on Project. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous 

operation by power spray or roller according to manufacturer's written instructions.  Recoat areas 

subjected to heavy rainfall within three hours after initial application.  Repeat process 24 hours 

later and apply a second coat.  Maintain continuity of coating and repair damage during curing 

period. 

END OF SECTION 03 30 00 
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SECTION 051200 - STRUCTURAL STEEL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Structural steel.

1.3 DEFINITIONS

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard Practice for Steel 
Buildings and Bridges," that support design loads.

1.4 PERFORMANCE REQUIREMENTS

A. Connections:  Provide details of simple shear connections required by the Contract Documents to be selected or 
completed by structural-steel fabricator to withstand loads indicated or as determined from AISC uniform loading 
tables and comply with other information and restrictions indicated.

1.5 SUBMITTALS

A. Shop Drawings:  Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment drawings.
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, 

length, and type of each weld.
4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pretensioned 

and slip-critical high-strength bolted connections.
5. For structural-steel connections indicated to comply with design loads, include structural analysis data 

signed and sealed by the qualified professional engineer responsible for their preparation.

B. Welding certificates.

C. Source quality-control test reports.

1.6 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel."
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B. Comply with applicable provisions of the following specifications and documents:

1. AISC's "Code of Standard Practice for Steel Buildings and Bridges."
2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2."
3. AISC's "Load and Resistance Factor Design Specification for Structural Steel Buildings."
4. AISC's "Specification for the Design of Steel Hollow Structural Sections."
5. AISC's " Specification for Load and Resistance Factor Design of Single-Angle Members."
6. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and 
spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged 
materials from erosion and deterioration.

1. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry or rusty 
before use.

2. Do not store materials on structure in a manner that might cause distortion, damage, or overload to 
members or supporting structures.  Repair or replace damaged materials or structures as directed.

1.8 COORDINATION

A. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work.  
Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

PART 2 - PRODUCTS

2.1 STRUCTURAL-STEEL MATERIALS

A. W-Shapes:  ASTM A 992/A 992M Grade 50.

B. Channels, Angles:  ASTM A 36/A 36M.

C. Plate and Bar:  ASTM A 36/A 36M.

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing.

E. Welding Electrodes:  Comply with AWS requirements.

2.2 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts; 
ASTM A 563heavy hex carbon-steel nuts; and ASTM F 436hardened carbon-steel washers.

1. Finish:  Plain.

B. Headed Anchor Rods:  ASTM F 1554, Grade 36, straight.
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1. Nuts:  ASTM A 563hex carbon steel.
2. Plate Washers:  ASTM A 36/A 36M carbon steel.
3. Washers:  ASTM F 436 hardened carbon steel.
4. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

C. Threaded Rods:  ASTM A 307, Grade A.

1. Nuts:  ASTM A 563hex carbon steel.
2. Washers:  ASTM F 436 carbon steel.
3. Finish:  Hot-dip zinc coating.

2.3 PRIMER

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer.

2.4 GROUT

A. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404, Size No. 2.  Mix at 
ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.

B. Metallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, metallic aggregate grout, mixed with 
water to consistency suitable for application and a 30-minute working time.

C. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, 
noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

2.5 FABRICATION

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's 
"Code of Standard Practice for Steel Buildings and Bridges" and AISC's "Load and Resistance Factor Design 
Specification for Structural Steel Buildings."

1. Camber structural-steel members where indicated.
2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain markings until structural 

steel has been erected.
3. Mark and match-mark materials for field assembly.
4. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.

D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.

E. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use 
automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written 
instructions.
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2.6 SHOP CONNECTIONS

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type:  Snug tightened.

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and 
quality of welds and for methods used in correcting welding work.

1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without 

exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill 
material.

3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural 
steel will limit distortions to allowable tolerances.

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.

2.7 SHOP PRIMING

A. Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 
2 inches.

2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials.
5. Galvanized surfaces.

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux 
deposits.  Prepare surfaces according to the following specifications and standards:

1. SSPC-SP 2, "Hand Tool Cleaning."

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and 
at rate recommended by SSPC to provide a dry film thickness of not less than 1.5 mils.  Use priming methods 
that result in full coverage of joints, corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.  Change color of 

second coat to distinguish it from first.

2.8 GALVANIZING

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to 
ASTM A 123/ A 123M.

1. Fill vent holes and grind smooth after galvanizing.
2. Galvanize lintels attached to structural-steel frame and located in exterior walls.
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2.9 SOURCE QUALITY CONTROL

A. Owner will engage an independent testing and inspecting agency to perform shop tests and inspections and 
prepare test reports.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and 
other embedments, with steel erector present, for compliance with requirements.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, 
plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  
Remove temporary supports when permanent structural steel, connections, and bracing are in place, unless 
otherwise indicated.

1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete 
has attained its design compressive strength.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and according to AISC's "Code of Standard 
Practice for Steel Buildings and Bridges" and "Load and Resistance Factor Design Specification for Structural 
Steel Buildings."

B. Base Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces 
prior to setting base plates.  Clean bottom surface of base plates.

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and 
Bridges."

D. Align and adjust various members forming part of complete frame or structure before permanently fastening.  
Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  
Perform necessary adjustments to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean temperature when 

structure is completed and in service.

E. Splice members only where indicated.

F. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug welds; and grind 
smooth at exposed surfaces.
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G. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use 
automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written 
instructions.

3.4 FIELD CONNECTIONS

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using 
ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type:  Snug tightened.

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and 
quality of welds and for methods used in correcting welding work.

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and "Load and 
Resistance Factor Design Specification for Structural Steel Buildings" for bearing, adequacy of temporary 
connections, alignment, and removal of paint on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
3. Assemble and weld built-up sections by methods that will maintain true alignment of axes without 

exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill 
material.

4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural 
steel will limit distortions to allowable tolerances.

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.

3.5 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds.

B. Bolted Connections:  Shop-bolted connections will be inspected according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts."

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1.

1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the following 
inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection:  ASTM E 165.
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  

Cracks or zones of incomplete fusion or penetration will not be accepted.
c. Ultrasonic Inspection:  ASTM E 164.
d. Radiographic Inspection:  ASTM E 94.

D. In addition to visual inspection, test and inspect field-welded shear connectors according to requirements in 
AWS D1.1 for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than- continuous 360-degree flash or welding 
repairs to any shear connector.
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2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors already tested, 
according to requirements in AWS D1.1.

E. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract 
Documents.

3.6 REPAIRS AND PROTECTION

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 
and manufacturer's written instructions.

B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field connections, rust spots, 
and abraded surfaces of prime-painted joists and accessories, and abutting structural steel.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.
2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

C. Touchup Painting:  Cleaning and touchup painting are specified in Division 9 painting Sections.

END OF SECTION 051200
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SECTION 054000 - COLD-FORMED METAL FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Exterior non-load-bearing curtain wall and soffit framing.
2. Interior non-load bearing partition framing.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of cold-formed steel framing product and accessory.

B. Shop Drawings:

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; fabrication; 
and fastening and anchorage details, including mechanical fasteners.

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work.

3. Include structural analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For testing agency.

B. Welding certificates.

C. Product test reports.

D. Research reports.

1.4 QUALITY ASSURANCE

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations and other structural data 
by a qualified professional engineer.

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing engineering services of the kind 
indicated.  Engineering services are defined as those performed for installations of cold-formed metal 
framing that are similar to those indicated for this Project in material, design, and extent.

C. Product Tests:  Mill certificates or data from a qualified independent testing agency.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

COLD-FORMED METAL FRAMING 054000 - 2

D. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3/D1.3M, "Structural 
Welding Code - Sheet Steel."

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following

1. AllSteel & Gypsum Products, Inc.
2. California Expanded Metal Products Company.
3. ClarkWestern Building Systems, Inc.
4. Consolidated Fabricators Corp.; Building Products Division.
5. Craco Mfg., Inc.
6. Custom Stud Inc.
7. Design Shapes in Steel.
8. Dietrich Metal Framing; a Worthington Industries company.
9. Formetal Co. Inc. (The).
10. MarinoWARE.
11. MBA Building Supplies, Inc.
12. Nuconsteel; a Nucor Company.
13. Olmar Supply, Inc.
14. Quail Run Building Materials, Inc.
15. SCAFCO Corporation.
16. Southeastern Stud & Components, Inc.
17. State Building Products, Inc.
18. Steel Construction Systems.
19. Steel Network, Inc. (The).
20. Steel Structural Systems.
21. Steeler, Inc.
22. Super Stud Building Products, Inc.
23. Telling Industries, LLC.
24. United Metal Products, Inc.
25. United Steel Manufacturing.

2.2 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide cold-formed metal framing capable of withstanding design loads within 
limits and under conditions indicated.
1. Design Loads: NC Building Code
2. Deflection Limits:  Design framing systems to withstand design loads without deflections greater 

than the following:
a. Exterior non-load bearing framing:  Horizontal deflection of 1/600 of the wall height
b. Interior non-load bearing partition framing:  Horizontal deflection of 1/360 of the wall height

B. AISI Specifications and Standards:  Unless more stringent requirements are indicated, comply with 
AISI S100 and AISI S200.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

COLD-FORMED METAL FRAMING 054000 - 3

2.3 COLD-FORMED STEEL FRAMING, GENERAL

A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and coating 
weight as follows:

1. Grade:  As required by structural performance
2. Coating:  G90

B. Steel Sheet for Vertical Deflection Clips:  ASTM A 653/A 653M, structural steel, zinc coated, of grade 
and coating as follows:

1. Grade:  As required by structural performance.
2. Coating:  G90.

2.4 EXTERIOR NON-LOAD-BEARING WALL FRAMING

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with 
stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness:  0.0538 inch
2. Flange Width:  1-5/8 inches

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with 
unstiffened flanges, and matching minimum base-metal thickness of steel studs.

C. Vertical Deflection Clips:  Manufacturer's standard bypass or head clips, capable of accommodating 
upward and downward vertical displacement of primary structure through positive mechanical 
attachment to stud web.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

a. AllSteel & Gypsum Products, Inc.
b. ClarkWestern Building Systems, Inc.
c. Dietrich Metal Framing; a Worthington Industries company.
d. MarinoWARE.
e. SCAFCO Corporation.
f. Steel Network, Inc. (The).

D. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with 
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with flanges 
designed to support horizontal loads and transfer them to the primary structure.

E. Double Deflection Tracks:  Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of nested 
inner and outer tracks; unpunched, with unstiffened flanges.

2.5 FRAMING ACCESSORIES

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, 
Type H, metallic coated, of same grade and coating weight used for framing members.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

COLD-FORMED METAL FRAMING 054000 - 4

B. Provide accessories of manufacturer's standard thickness and configuration.

2.6 ANCHORS, CLIPS, AND FASTENERS

A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to 
ASTM A 123/A 123M.

B. Anchor Bolts:  ASTM F 1554, Grade 36 or Grade 55

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with allowable load or strength 
design capacities calculated according to ICC-ES AC193 and ACI 318 greater than or equal to the 
design load, as determined by testing per ASTM E 488 conducted by a qualified testing agency.

D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated from 
corrosion-resistant materials, with allowable load capacities calculated according to ICC-ES AC70, 
greater than or equal to the design load, as determined by testing per ASTM E 1190 conducted by a 
qualified testing agency.

E. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping, steel drill 
screws.

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

2.7 MISCELLANEOUS MATERIALS

A. Galvanizing Repair Paint:  SSPC-Paint 20 or MIL-P-21035B

B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  Mix at 
ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and 
hydration.

C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, non-staining grout containing 
selected silica sands, portland cement, shrinkage-compensating agents, and plasticizing and water-
reducing agents, complying with ASTM C 1107/C 1107M, with fluid consistency and 30-minute working 
time.

D. Shims:  Load bearing, high-density multi-monomer plastic, and non-leaching; or of cold-formed steel of 
same grade and coating as framing members supported by shims.

E. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard 
widths to match width of bottom track or rim track members.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting substrates and abutting structural framing for compliance with requirements for 
installation tolerance and other conditions affecting performance.
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3.2 PREPARATION

A. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of foundation wall 
or slab at stud or joist locations.

3.3 INSTALLATION, GENERAL

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field assembled.

B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written instructions 
unless more stringent requirements are indicated.

C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with connections 
securely fastened.

D. Install framing members in one-piece lengths.

E. Install temporary bracing and supports to secure framing and support loads comparable in intensity to 
those for which structure was designed.  Maintain braces and supports in place, undisturbed, until entire 
integrated supporting structure has been completed and permanent connections to framing are secured.

F. Do not bridge building expansion joints with cold-formed steel framing.  Independently frame both sides 
of joints.

G. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior framing 
members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on 
completion of framing work.

H. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's approved or 
standard punched openings.

I. Erection Tolerances:  Install cold-formed steel framing level, plumb, and true to line to a maximum 
allowable tolerance variation of 1/8 inch in 10 feet and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch from plan location.  
Cumulative error shall not exceed minimum fastening requirements of sheathing or other 
finishing materials.

3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to 
supporting structure as indicated.

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated.  Space studs as 
follows:

1. Stud Spacing:  As required by design, 16 inches

C. Set studs plumb, except as needed for diagonal bracing or required for non-plumb walls or warped 
surfaces and similar requirements.
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D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while 
providing lateral support.
1. Connect vertical deflection clips to infill studs and anchor to building structure.

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings but not 
more than 48 inches apart.  Fasten at each stud intersection.

1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs.
2. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-

track solid blocking of width and thickness to match studs.  Fasten flat straps to stud flanges and 
secure solid blocking to stud webs or flanges.

3. Bridging:  Proprietary bridging bars installed according to manufacturer's written instructions.

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, 
continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

3.5 FIELD QUALITY CONTROL

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform field tests 
and inspections and prepare test reports.

B. Field and shop welds will be subject to testing and inspecting.

C. Testing agency will report test results promptly and in writing to Contractor and Architect.

D. Remove and replace work where test results indicate that it does not comply with specified 
requirements.

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements.

3.6 REPAIRS AND PROTECTION

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-
formed steel framing with galvanized repair paint according to ASTM A 780 and manufacturer's written 
instructions.

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer 
that ensure that cold-formed steel framing is without damage or deterioration at time of Substantial 
Completion.

END OF SECTION 054000
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SECTION 05 50 00 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Steel framing and supports for countertops.
2. Steel framing and supports for applications where framing and supports are not specified in other 

Sections.
3. Shelf angles.
4. Loose bearing and leveling plates.
5. Miscellaneous steel trim including

B. Products furnished, but not installed, under this Section include the following:
1. Loose steel lintels.
2. Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be cast into concrete or built 

into unit masonry.
3. Perforated metal wall panels.

C. Related Sections include the following:
1. Division 03 Section "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, wedge-

type inserts and other items indicated to be cast into concrete.
2. Division 05 Section "Structural Steel."
3. Division 05 Section "Pipe and Tube Railings."
4. Division 06 Section "Rough Carpentry" for metal framing anchors.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance of Ladders:  Provide ladders capable of withstanding the effects of loads and 
stresses within limits and under conditions specified in ANSI A14.3.

B. Thermal Movements:  Provide exterior metal fabrications that allow for thermal movements resulting from 
the following maximum change (range) in ambient and surface temperatures by preventing buckling, 
opening of joints, overstressing of components, failure of connections, and other detrimental effects.  Base 
engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky 
heat loss.
1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

1.4 SUBMITTALS

A. Product Data:  For the following:
1. Nonslip aggregates and nonslip-aggregate surface finishes.
2. Prefabricated building columns.
3. Metal nosings and treads.
4. Paint products.
5. Grout.
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B. Shop Drawings:  Show fabrication and installation details for metal fabrications.
1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show 

anchorage and accessory items.
2. Provide templates for anchors and bolts specified for installation under other Sections.
3. For installed products indicated to comply with design loads, include structural analysis data signed 

and sealed by the qualified professional engineer responsible for their preparation.
C. Samples for Verification:  For each type and finish of extruded nosing and tread.
D. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products furnished 

comply with requirements.
E. Welding certificates.
F. Qualification Data:  For professional engineer.

1.5 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code--Steel."
2. AWS D1.2, "Structural Welding Code--Aluminum."
3. AWS D1.3, "Structural Welding Code--Sheet Steel."
4. AWS D1.6, "Structural Welding Code--Stainless Steel."

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal 
fabrications by field measurements before fabrication and indicate measurements on Shop Drawings.
1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, 

establish dimensions and proceed with fabricating metal fabrications without field measurements.  
Coordinate wall and other contiguous construction to ensure that actual dimensions correspond to 
established dimensions.

2. Provide allowance for trimming and fitting at site.

1.7 COORDINATION

A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in time 
for installation.

B. Coordinate installation of steel weld plates and angles for casting into concrete that are specified in this 
Section but required for work of another Section.  Deliver such items to Project site in time for installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection:
1. Available Products:  Subject to compliance with requirements, products that may be incorporated 

into the Work include, but are not limited to, products specified.
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2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, manufacturers 
specified.

2.2 METALS, GENERAL

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise indicated.  For 
metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller 
marks, rolled trade names, or blemishes.

2.3 FERROUS METALS

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
B. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or 

ASTM A 283/A 283M, Grade C or D.
C. Steel Tubing:  ASTM A 500, cold-formed steel tubing.  For exterior installations and where indicated, 

provide tubing with hot dip galvanized coating per ASTM A 53.
D. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is indicated or 

required by structural loads.  Black finish unless otherwise indicated.  Galvanized finish for exterior 
installations and where indicated.

E. Cast Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by structural loads.

2.4 NONFERROUS METALS

A. Aluminum Plate and Sheet:  ASTM B 209, Alloy 6061-T6.
B. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T6.

2.5 FASTENERS

A. General:  Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use and zinc-
plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls.  Provide 
stainless-steel fasteners for fastening aluminum.  Select fasteners for type, grade, and class required.

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, ASTM A 563; 
and, where indicated, flat washers.

C. Anchor Bolts:  ASTM F 1554, Grade 36.
1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being fastened is 

indicated to be galvanized.
D. Eyebolts:  ASTM A 489.
E. Machine Screws:  ASME B18.6.3.
F. Lag Bolts:  ASME B18.2.1.
G. Wood Screws:  Flat head, ASME B18.6.1.
H. Plain Washers:  Round, ASME B18.22.1.
I. Lock Washers:  Helical, spring type, ASME B18.21.1.
J. Cast-in-Place Anchors in Concrete:  Anchors capable of sustaining, without failure, a load equal to four 

times the load imposed, as determined by testing according to ASTM E 488, conducted by a qualified 
independent testing agency.
1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 

ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, hot-dip galvanized per 
ASTM A 153/A 153M.

K. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, without failure, a load 
equal to six times the load imposed when installed in unit masonry and four times the load imposed when 
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installed in concrete, as determined by testing according to ASTM E 488, conducted by a qualified 
independent testing agency.
1. Material for Anchors in Interior Locations:  Carbon-steel components zinc-plated to comply with 

ASTM B 633, Class Fe/Zn 5.
2. Material for Anchors in Exterior Locations:  Alloy Group [1] [2] stainless-steel bolts complying 

with ASTM F 593 and nuts complying with ASTM F 594.

2.6 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
B. Shop Primers:  Provide primers that comply with Division 09 painting Sections.
C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.

1. Use primer with a VOC content of [420 g/L (3.5 lb/gal.)] <Insert VOC limit> or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2. Products:
a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.
b. Carboline Company; Carbozinc 621.
c. ICI Devoe Coatings; Catha-Coat 313.
d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer.
e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670.
f. Sherwin-Williams Company (The); Corothane I GalvaPac Zinc Primer.
g. Tnemec Company, Inc.; Tneme-Zinc 90-97.

D. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with 
SSPC-Paint 20.

E. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying 
with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior 
applications.

F. Concrete Materials and Properties:  Comply with requirements in Division 03 Section "Cast-in-Place 
Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive 
strength of 3000 psi, unless otherwise indicated.

2.7 FABRICATION, GENERAL

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as 
necessary for shipping and handling limitations.  Use connections that maintain structural value of joined 
pieces.  Clearly mark units for reassembly and coordinated installation.

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch, unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing 
work.

D. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of 
base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness 

shows after finishing and contour of welded surface matches that of adjacent surface.
F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  

Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts, unless otherwise 
indicated.  Locate joints where least conspicuous.

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  
Provide weep holes where water may accumulate.
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H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar 
items.

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to 
secure metal fabrications rigidly in place and to support indicated loads.
1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded 

steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch hook, not 
less than 8 inches from ends and corners of units and 24 inches o.c., unless otherwise indicated.

2.8 MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the 
Work.

B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise indicated.  
Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction retained 
by framing and supports.  Cut, drill, and tap units to receive hardware, hangers, and similar items.
1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts if units are installed after concrete is placed.

C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with attached 
bearing plates, anchors, and braces as indicated.  Drill bottom flanges of beams to receive partition track 
hanger rods; locate holes where indicated on operable partition Shop Drawings.

D. Galvanize miscellaneous framing and supports where indicated.
E. Prime miscellaneous framing and supports with zinc-rich primer where indicated.

2.9 LOOSE STEEL LINTELS

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in 
masonry walls and partitions at locations indicated.  Weld adjoining members together to form a single unit 
where indicated.

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span but not less 
than 8 inches, unless otherwise indicated.

C. Galvanize loose steel lintels located in exterior walls.

2.10 SHELF ANGLES

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing.  Provide 
horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 inches from ends and 24 inches 
o.c., unless otherwise indicated.

1. Provide mitered and welded units at corners.
2. Provide open joints in shelf angles at expansion and control joints.  Make open joint approximately 

2 inches larger than expansion or control joint.
B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
C. Galvanize shelf angles located in exterior walls.

2.11 LOOSE BEARING AND LEVELING PLATES

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction.  Drill 
plates to receive anchor bolts and for grouting.

B. Galvanize plates after fabrication.
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2.12 STEEL WELD PLATES AND ANGLES

A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete 
construction as needed to complete the Work.  Provide each unit with not less than two integrally welded 
steel strap anchors for embedding in concrete.

2.13 MISCELLANEOUS STEEL TRIM

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with 
continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices where 
possible.

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 

construction.
C. Galvanize exterior miscellaneous steel trim and interior miscellaneous steel trim, where indicated.

2.14 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Finish metal fabrications after assembly.

2.15 STEEL AND IRON FINISHES

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard listed below:
1. ASTM A 123/A 123M, for galvanizing steel and iron products.
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum 
requirements indicated below for SSPC surface preparation specifications and environmental exposure 
conditions of installed metal fabrications:
1. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE 

No. 3, "Commercial Blast Cleaning."
2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."

C. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized 
finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise 
indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance 
Painting of Steel," for shop painting.

D. Stripe paint corners, crevices, bolts, welds, and sharp edges.
E. Powder Coating: Powder Coat items as indicated to comply with applicable standard listed below: ASTM 

D3451 – 06 (2012)
1. D2967-07(2013) Standard Test Method for Corner Coverage of Powder Coatings
2.  D3451-06(2012) Standard Guide for Testing Coating Powders and Powder Coatings
3.  D4217-07(2013) Standard Test Method for Gel Time of Thermosetting Coating Powder
4.  D4242-07(2013) Standard Test Method for Inclined Plate Flow for Thermosetting Coating Powders
5.  D5382-02(2013) Standard Guide to Evaluation of Optical Properties of Powder Coatings
6.  D5861-07(2013) Standard Guide for Significance of Particle Size Measurements of Coating 

Powders
7.  D5965-02(2013) Standard Test Methods for Specific Gravity of Coating Powders
8.  D6441-05(2010) Standard Test Methods for Measuring the Hiding Power of Powder Coatings
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9.  D7378-10 Standard Practice for Measurement of Thickness of Applied Coating Powders to Predict 
Cured Thickness.

2.16 ALUMINUM FINISHES

A. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical 
Finish:  etched, medium matte;  Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) 
complying with AAMA 611.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal 
fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and 
surfaces level, plumb, true, and free of rack; and measured from established lines and levels.

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left 
as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or 
abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or 
screwed field connections.

C. Field Welding:  Comply with the following requirements:
1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of 

base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness 

shows after finishing and contour of welded surface matches that of adjacent surface.
D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are 

required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and 
masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and other connectors.

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or 
similar construction.

F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with grout, 
concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Install framing and supports to comply with requirements of items being supported, including 
manufacturers' written instructions and requirements indicated on Shop Drawings.

B. Anchor supports for operable partitions securely to and rigidly brace from building structure.
C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure girders with anchor 

bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.
1. Where grout space under bearing plates is indicated for girders supported on concrete or masonry, 

install as specified in "Installing Bearing and Leveling Plates" Article.

3.3 INSTALLING BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to 
surfaces.  Clean bottom surface of plates.
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B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have been 
positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if protruding, cut off 
flush with edge of bearing plate before packing with grout.
1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not exposed to 

moisture; use nonshrink, nonmetallic grout in exposed locations, unless otherwise indicated.
2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.4 INSTALLING METAL BOLLARDS

A. Anchor bollards to existing construction with expansion anchors.  Provide four 3/4-inch bolts at each 
bollard, unless otherwise indicated.
1. Embed anchor bolts at least 4 inches in concrete.

B. Anchor bollards in concrete in formed or core-drilled holes not less than 8 inches deep and 3/4 inch larger 
than OD of bollard.  Fill annular space around bollard solidly with nonshrink, nonmetallic grout; mixed and 
placed to comply with grout manufacturer's written instructions.  Slope grout up approximately 1/8 inch 
toward bollard.

C. Anchor bollards in place with concrete footings.  Center and align bollards in holes 3 inches above bottom 
of excavation.  Place concrete and vibrate or tamp for consolidation.  Support and brace bollards in position 
until concrete has cured.

D. Fill bollards solidly with concrete, mounding top surface to shed water.

3.5 ADJUSTING AND CLEANING

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  
Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-
PA 1 for touching up shop-painted surfaces.
1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of 
shop paint are specified in Division 09 painting Sections.

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to 
comply with ASTM A 780.

END OF SECTION 05 50 00
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SECTION 05 52 13 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Steel pipe and tube railings.

1.3 PERFORMANCE REQUIREMENTS

A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses 
of railing materials based on the following:
1. Steel:  72 percent of minimum yield strength.
2. Stainless Steel:  60 percent of minimum yield strength.

B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads and the following loads 
and stresses within limits and under conditions indicated:
1. Handrails:

a. Uniform load of 50 lbf/ ft. applied in any direction.
b. Concentrated load of 200 lbf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

2. Top Rails of Guards:
a. Uniform load of 50 lbf/ ft. applied in any direction
b. Concentrated load of 200 lbf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

3. Infill of Guards:
a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft. 
b. Uniform load of 25 lbf/sq. ft. applied horizontally.
c. Infill load and other loads need not be assumed to act concurrently.

C. Thermal Movements:  Provide exterior railings that allow for thermal movements resulting from the following 
maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, 
overstressing of components, failure of connections, and other detrimental effects.  Base engineering calculation on 
surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change (Range):  120 deg F ambient; 180 deg F material surfaces.

D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials 
from direct contact with incompatible materials.

1.4 SUBMITTALS

A. Product Data:  For the following:
1. Manufacturer's product lines of mechanically connected railings.
2. Grout, anchoring cement, and paint products.

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
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1. For installed products indicated to comply with design loads, include structural analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation.

C. Samples for Initial Selection:  For products involving selection of color, texture, or design, including mechanical 
finishes on stainless steel.

D. Samples for Verification:  For each type of exposed finish required.
1. Sections of each distinctly different linear railing member, including handrails, top rails, posts, and balusters.
2. Fittings and brackets.
3. Assembled Sample of railing system, made from full-size components, including top rail, post, handrail, and 

infill.  Sample need not be full height.
a. Show method of finishing and connecting members at intersections.

E. Mill Certificates:  Signed by manufacturers of stainless-steel products certifying that products furnished comply with 
requirements.

F. Welding certificates.
G. Qualification Data:  For professional engineer registered in North Carolina.
H. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, 

according to ASTM E 894 and ASTM E 935.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.
B. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."
C. Storage:  Store handrails and railing systems inside a well-ventilated area, away from uncured concrete and masonry 

and protected from weather, moisture, soiling, abrasion, extreme temperatures, and humidity.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with railings by field 
measurements before fabrication and indicate measurements on Shop Drawings.
1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish 

dimensions and proceed with fabricating railings without field measurements.  Coordinate wall and other 
contiguous construction to ensure that actual dimensions correspond to established dimensions.

2. Provide allowance for trimming and fitting at site.

1.7 COORDINATION AND SCHEDULING

A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing 
anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded 
in concrete or masonry.  Deliver such items to Project site in time for installation.

B. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by 
any means that do not satisfy structural performance requirements.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

PIPE AND TUBE RAILINGS 05 52 13 - 3

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by, but not limited to, one of the 
following:
1. Steel Pipe and Tube Railings:

a. Pisor Industries, Inc.
b. Sharpe Products.
c. Wagner, R & B, Inc.; a division of the Wagner Companies.

2. Stainless-Steel Pipe and Tube Railings:
a. Blum, Julius & Co., Inc.
b. Paragon Aquatics; Division of Pentair Pool Products, Inc.
c. Pisor Industries, Inc.
d. Stainless Fabricators, Inc.
e. Sterling Dula Architectural Products, Inc.
f. Tubular Specialties Manufacturing, Inc.
g. Tuttle Aluminum & Bronze.
h. Wagner, R & B, Inc.; a division of the Wagner Companies.

2.2 METALS, GENERAL

A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade 
names, stains, discolorations, or blemishes.

B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails, unless 
otherwise indicated.
1. Provide Standard Weight (Schedule 40) pipe, unless otherwise indicated.

2.3 STEEL AND IRON

A. Tubing:  ASTM A 500 (cold formed) or ASTM A 513, Type 5 (mandrel drawn).
B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and 

weight are required by structural loads.
1. Provide galvanized finish as specified for exterior installations and where indicated.
2. Provide shop primed and field painted finish as specified for interior installations and where indicated. 

C. Hand Rails - Exterior 
1. Provide round steel tubing profile of diameter as indicated on the drawings.

D. Bottom Rails, Posts, and Infill Post for Guardrails
1. Provide square steel tubing profile of diameter as indicated on the drawings

E. Plates, Shapes, and Bars:  ASTM A 36/A 36M.
F. Joints: Provide welded joints
G. Castings:  Either gray or malleable iron, unless otherwise indicated.

1. Gray Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by structural loads.
2. Malleable Iron:  ASTM A 47/A 47M.

2.4 FASTENERS

A. General:  Provide the following:
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1. Steel Railings:  Plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for electrodeposited zinc 
coating.

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to 
produce connections suitable for anchoring railings to other types of construction indicated and capable of 
withstanding design loads.

C. Fasteners for Interconnecting Railing Components:
1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, 

unless otherwise indicated.
2. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, 

unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
3. Provide Phillips or square or hex socket flat-head machine screws for exposed fasteners, unless otherwise 

indicated.
D. Anchors:  Provide cast-in-place or chemical anchors, fabricated from corrosion-resistant materials with capability to 

sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four 
times the load imposed when installed in concrete, as determined by testing per ASTM E 488 conducted by a 
qualified independent testing agency.

2.5 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
1. For aluminum railings, provide type and alloy as recommended by producer of metal to be welded and as 

required for color match, strength, and compatibility in fabricated items.
B. Shop Primers:  Provide primers that comply with Division 09 "Special Coatings." 
C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with 

MPI#79.
1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according to 40 CFR 59, 

Subpart D (EPA Method 24).
2. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

D. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.
1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according to 40 CFR 59, 

Subpart D (EPA Method 24).
2. Products:  Subject to compliance with requirements, provide one of the following:

a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.
b. Carboline Company; Carbozinc 621.
c. ICI Devoe Coatings; Catha-Coat 313.
d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer.
e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670.
f. Sherwin-Williams Company (The); Corothane I GalvaPac Zinc Primer.
g. Tnemec Company, Inc.; Tneme-Zinc 90-97.

E. Shop Primer for Galvanized Steel:  Zinc-dust, zinc-oxide primer formulated for priming zinc-coated steel and for 
compatibility with finish paint systems indicated, and complying with SSPC-Paint 5.

F. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-
Paint 20.

G. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
H. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with 

ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
I. Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation 

for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.
1. Water-Resistant Product:  At exterior locations and where indicated provide formulation that is resistant to 

erosion from water exposure without needing protection by a sealer or waterproof coating and that is 
recommended by manufacturer for exterior use.
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2.6 FABRICATION

A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, 
details, finish, and anchorage, but not less than that required to support structural loads.

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units 
only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated 
installation.  Use connections that maintain structural value of joined pieces.

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 
inch, unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.

D. Form work true to line and level with accurate angles and surfaces.
E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water 

may accumulate.
F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
G. Connections:  Fabricate railings with welded connections, unless otherwise indicated.
H. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  

Weld all around at connections, including at fittings.
1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base 

metals.
2. Obtain fusion without undercut or overlap.
3. Remove flux immediately.
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing 

and welded surface matches contours of adjoining surfaces.
I. Nonwelded Connections:  Connect members with concealed mechanical fasteners and fittings.  Fabricate members 

and fittings to produce flush, smooth, rigid, hairline joints.
1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is manufacturer's 

standard splicing method.
J. Form changes in direction as follows:

1. As detailed.
2. By radius bends of radius indicated or by inserting prefabricated elbow fittings of radius indicated.

K. Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive 
configuration required; maintain cross section of member throughout entire bend without buckling, twisting, 
cracking, or otherwise deforming exposed surfaces of components.

L. Close exposed ends of railing members with prefabricated end fittings.
M. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.  Close ends of returns unless 

clearance between end of rail and wall is 1/4 inch or less.
N. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and anchors to 

interconnect railing members to other work, unless otherwise indicated.
1. At brackets and fittings fastened to plaster or gypsum board partitions, provide fillers made from crush-

resistant material, or other means to transfer wall loads through wall finishes to structural supports and 
prevent bracket or fitting rotation and crushing of substrate.

O. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work.  Fabricate 
anchorage devices capable of withstanding loads imposed by railings.  Coordinate anchorage devices with supporting 
structure.

P. For railing posts set in concrete, provide steel sleeves not less than 6 inches long with inside dimensions not less than 
1/2 inch greater than outside dimensions of post, with steel plate forming bottom closure.

Q. For removable railing posts, fabricate slip-fit sockets from stainless-steel tube or pipe whose ID is sized for a close 
fit with posts; limit movement of post without lateral load, measured at top, to not more than one-fortieth of post 
height.  Provide socket covers designed and fabricated to resist being dislodged.
1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing sections at locations 

indicated.  Fabricate from same metal as railings.
R. Toe Boards:  Where indicated, provide toe boards at railings around openings and at edge of open-sided floors and 

platforms.  Fabricate to dimensions and details indicated.
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2.7 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for 
applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective 
covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are 
within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  
Variations in appearance of other components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast.

D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

2.8 STEEL AND IRON FINISHES

A. Galvanized Railings: Exterior
1. Hot-dip galvanize Exterior steel and iron railings, including hardware, after fabrication.
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.
3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.

B. Fill vent and drain holes that will be exposed in the finished Work, unless indicated to remain as weep holes, by 
plugging with zinc solder and filing off smooth.

C. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous 
components.

D. Preparation for Shop Priming:  After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign 
matter, and treat with metallic-phosphate process.

E. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements 
indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed 
railings:
1. Exterior Railings (SSPC Zone 1B):  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

F. Apply shop primer to prepared surfaces of railings, unless otherwise indicated.  Comply with requirements in SSPC-
PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.  
Primer need not be applied to surfaces to be embedded in concrete or masonry.
1. Do not apply primer to galvanized surfaces.
2. Stripe paint corners, crevices, bolts, welds, and sharp edges.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations of 
concealed reinforcements have been clearly marked for Installer.  Locate reinforcements and mark locations if not 
already done.

3.2 INSTALLATION, GENERAL

A. Fit exposed connections together to form tight, hairline joints.
B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and 

elevation; measured from established lines and levels and free of rack.
1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication 

and that are intended for field connection by mechanical or other means without further cutting or fitting.
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2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and 

ramps for sloping members do not exceed 1/4 inch in 12 feet (5 mm in 3 m).
C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, 

wood, or dissimilar metals, with a heavy coat of bituminous paint.
D. Adjust railings before anchoring to ensure matching alignment at abutting joints.
E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and 

for properly transferring loads to in-place construction.

3.3 RAILING CONNECTIONS

A. Nonwelded Connections:  Use mechanical or adhesive joints for permanently connecting railing components.  Use 
wood blocks and padding to prevent damage to railing members and fittings.  Seal recessed holes of exposed locking 
screws using plastic cement filler colored to match finish of railings.

B. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with 
requirements for welded connections in Part 2 "Fabrication" Article whether welding is performed in the shop or in 
the field.

C. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to accommodate 
thermal movement.  Provide slip-joint internal sleeve extending 2 inches beyond joint on either side, fasten internal 
sleeve securely to 1 side, and locate joint within 6 inches of post.

3.4 ANCHORING POSTS

A. Use steel pipe sleeves preset and anchored into concrete for installing posts.  After posts have been inserted into 
sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic grout or anchoring cement, mixed 
and placed to comply with anchoring material manufacturer's written instructions.

B. Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for installing posts in 
concrete.  Clean holes of loose material, insert posts, and fill annular space between post and concrete with 
nonshrink, nonmetallic grout or anchoring cement, mixed and placed to comply with anchoring material 
manufacturer's written instructions.

C. Cover anchorage joint with flange of same metal as post, attached to post with set screws.
D. Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-inch buildup, sloped away from 

post.
E. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to 

posts and to metal supporting members as follows:
1. For aluminum pipe railings, attach posts using fittings designed and engineered for this purpose.
2. For stainless-steel pipe railings, weld flanges to post and bolt to supporting surfaces.
3. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces.

F. Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.

3.5 ANCHORING RAILING ENDS

A. Anchor railing ends to concrete and masonry with round flanges connected to railing ends and anchored to wall 
construction with anchors and bolts.

B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and welded to railing ends.

3.6 ATTACHING HANDRAILS TO WALLS

A. Attach handrails to wall with wall brackets.  Provide brackets with 1-1/2-inch clearance from inside face of handrail 
and finished wall surface.
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1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
2. Use type of bracket with predrilled hole for exposed bolt anchorage.

B. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
C. Secure wall brackets to building construction as follows:

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
2. For hollow masonry anchorage, use toggle bolts.
3. For wood stud partitions, use hanger or lag bolts set into wood backing between studs.  Coordinate with 

carpentry work to locate backing members.
4. For steel-framed gypsum board partitions, use hanger or lag bolts set into fire-retardant-treated wood 

backing between studs.  Coordinate with stud installation to locate backing members.
5. For steel-framed gypsum board partitions, fasten brackets directly to steel framing or concealed steel 

reinforcements using self-tapping screws of size and type required to support structural loads.
6. For steel-framed gypsum board partitions, fasten brackets with toggle bolts installed through flanges of steel 

framing or through concealed steel reinforcements.

3.7 ADJUSTING AND CLEANING

A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap and rinsing with clean water.
B. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop 

paint, and paint exposed areas with same material as used for shop painting to comply with SSPC-PA 1 for touching 
up shop-painted surfaces.

C. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint 
are specified in Division 09 painting Sections.

D. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply 
with ASTM A 780.

3.8 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by 
railing manufacturer.  Remove protective coverings at time of Substantial Completion.

B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  
Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit, or 
provide new units.

END OF SECTION 05 52 13
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SECTION 06 10 00- ROUGH CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary General Conditions 
and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY  

A. This Section includes the following:
1. Wood furring, grounds, nailers, and blocking.
2. Blocking with dimensional lumber.
3. Plywood backing panels.

B. Related Sections:  The following Sections contain requirements that relate to this Section:
1. Division 07 “Sheet Metal Flashing and Trim”

1.3 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 01 
Specification Sections.

B. Wood treatment data as follows, including chemical treatment manufacturer's instructions for handling, storing, 
installing, and finishing treated materials:

C. For each type of preservative-treated wood product, include certification by treating plant stating type of 
preservative solution and pressure process used, net amount of preservative retained, and compliance with 
applicable standards.

D. For waterborne-treated products, include statement that moisture content of treated materials was reduced to 
levels indicated before shipment to Project site.

E. Material test reports from a qualified independent testing agency indicating and interpreting test results relative 
to compliance of fire-retardant-treated wood products with performance requirements indicated.

F. Warranty of chemical treatment manufacturer for each type of treatment.

1.4 DELIVERY, STORAGE, AND HANDLING  

A. Keep materials under cover and dry.  Protect from weather and contact with damp or wet surfaces.  Stack 
lumber, plywood, and other panels.  Provide for air circulation within and around stacks and under temporary 
coverings.

B. For lumber and plywood pressure treated with waterborne chemicals, place spacers between each bundle to 
provide air circulation.
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PART 2 - PRODUCTS

2.1 LUMBER, GENERAL

A. Lumber Standards:  Comply with DOC PS 20, "American Softwood Lumber Standard," and with applicable 
grading rules of inspection agencies certified by American Lumber Standards Committee's (ALSC) Board of 
Review.

B. Inspection Agencies:  Inspection agencies, and the abbreviations used to reference them, include the following:
1. SPIB - Southern Pine Inspection Bureau.
2. WWPA - Western Wood Products Association.

C. Grade Stamps:  Provide lumber with each piece factory marked with grade stamp of inspection agency 
evidencing compliance with grading rule requirements and identifying grading agency, grade, species, moisture 
content at time of surfacing, and mill.

D. For exposed lumber, furnish pieces with grade stamps applied to ends or back of each piece.
E. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  

Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
F. Provide dressed lumber, S4S, unless otherwise indicated.
G. Provide dry lumber with 19 percent maximum moisture content at time of dressing for 2-inch nominal 

thickness or less, unless otherwise indicated.
H. Fire-Retardant-Treated Materials:

1. General:  Where “treated wood” or “pressure treated wood” or other wood blocking or furring located 
within wall assemblies is indicated comply with the applicable requirements of AWPA C20 (lumber) 
and AWPA C27 (plywood). Identify fire-retardant-treated wood with appropriate classification marking 
of UL; U, S. Testing; or Timber Products Inspections. Inc.  Provide written statement that the fire 
retardant chemicals used are compatible with materials to which the treated wood is in contact. 

I. Treatment Type: Interior Type A for protected wood and Exterior for wood exposed to weather.

2.2 DIMENSION LUMBER

A. General:  Provide dimension lumber of grades indicated according to the ALSC National Grading Rule (NGR) 
provisions of the inspection agency indicated.

2.3 MISCELLANEOUS FRAMING 

A. Provide the following grades and species:
1. Grade:  No. 2.
2. Species:  Southern pine; SPIB.

2.4 BOARDS

A. Exposed Boards:  Where boards will be exposed in the finished work, provide the following:
1. Moisture Content:  19 percent maximum.
2. Species and Grade:  Southern pine, C Finish per SPIB rules.
3. Species and Grade:  Spruce-pine-fir, C & Btr per WCLIB rules or C Select per NLGA or WWPA rules.
4. Species and Grade:  Any species above.

B. Concealed Boards:  Where boards will be concealed by other work, provide lumber with 19 percent maximum 
moisture content and of following species and grade:
1. Species and Grade:  Mixed southern pine, No. 2 per SPIB rules.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

ROUGH CARPENTRY                                                                                                                      06 10 00 - 3

2. Species and Grade:  Spruce-pine-fir, Standard per WCLIB rules or No. 3 Common per WWPA rules.
3. Species and Grade:  Any species above.

2.5 MISCELLANEOUS LUMBER

A. General:  Provide lumber for support or attachment of other construction, including rooftop equipment curbs 
and support bases, cant strips, bucks, nailers, blocking, furring, grounds, stripping, and similar members.

B. Fabricate miscellaneous lumber from dimension lumber of sizes indicated and into shapes shown.
C. Moisture Content:  19 percent maximum for lumber items are not specified to receive wood preservative 

treatment.
D. Grade:  For dimension lumber sizes, provide No. 3 or Standard grade lumber per ALSC's NGRs of any species.  

For board-size lumber, provide No. 3 Common grade per NELMA, NLGA, or WWPA; No. 2 grade per SPIB; 
or Standard grade per NLGA, WCLIB or WWPA of any species.

2.6 MISCELLANEOUS CONCEALED PANELS  

A. APA-rated sheathing, Exposure 1, span rating to suit framing in each location.
B. Plywood Backing Panels:  For mounting electrical or telephone equipment, provide fire-retardant-treated 

plywood panels with grade, C-D Plugged Exposure 1, in thickness indicated or, if not otherwise indicated, not 
less than 15/32 inch thick.

2.7 PLYWOOD BACKING PANELS

A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-retardant 
treated, in thickness indicated or, if not indicated, not less than 1/2-inch nominal thickness.

2.8 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article 
for material and manufacture.

B. Where miscellaneous carpentry is exposed to weather, in ground contact, or in area of high relative humidity, 
provide fasteners with a hot-dip zinc coating per ASTM A 153 or of Type 304 stainless steel.

C. Nails, Wire, Brads, and Staples:  FS FF-N-105.
D. Power-Driven Fasteners:  CABO NER-272.
E. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, 

flat washers.

2.9 METAL FRAMING ANCHORS

A. General:  Provide galvanized steel framing anchors of structural capacity, type, and size indicated and 
acceptable to authorities having jurisdiction.

B. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653, G60 coating 
designation; structural, commercial, or lock-forming quality, as standard with manufacturer for type of anchor 
indicated.
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PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Discard units of material with defects that impair quality of carpentry and that are too small to use with 
minimum number of joints or optimum joint arrangement.

B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.
C. Fit carpentry to other construction; scribe and cope as required for accurate fit.  Correlate location of furring, 

nailers, blocking, grounds, and similar supports to allow attachment of other construction.
D. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber and plywood.
E. Securely attach carpentry work as indicated and according to applicable codes and recognized standards.
F. Countersink nail heads on exposed carpentry work and fill holes with wood filler.
G. Use fasteners of appropriate type and length.  Predrill members when necessary to avoid splitting wood.

3.2 WOOD GROUNDS, NAILERS, BLOCKING, AND SLEEPERS

A. Install where shown and where required for screeding or attaching other work.  Cut and shape to required size.  
Coordinate locations with other work involved.

B. Attach to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, unless otherwise 
indicated.

3.3 WOOD FURRING  

A. Install plumb and level with closure strips at edges and openings.  Shim with wood as required for tolerance of 
finish work.

END OF SECTION 06 10 00
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SECTION 06 40 23 - INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Plastic Laminate cabinets.
2. Solid-surfacing-material window stools.
3. Heavy duty shelf system.

B. Related Sections include the following:
1. Division 05 Section “Metal Fabrications” for perforated metal infill on casework.
2. Division 06 Section "Rough Carpentry" for wood furring, blocking, shims, and hanging strips required for 

installing woodwork and concealed within other construction before woodwork installation.

1.3 DEFINITIONS

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork 
items unless concealed within other construction before woodwork installation.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated, including cabinet hardware and accessories handrail brackets and 
finishing materials and processes.

B. Product Data:  For panel products, high-pressure decorative laminate, adhesive for bonding plastic laminate solid-
surfacing material, cabinet hardware and finishing materials and processes.

C. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment 
devices, and other components.
1. Show details full size.
2. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and 

reinforcement specified in other Sections.
3. Show locations and sizes of cutouts and holes for plumbing fixtures and other items installed in architectural 

woodwork.
4. Show veneer leaves with dimensions, grain direction, exposed face, and identification numbers indicating the 

flitch and sequence within the flitch for each leaf.
D. Samples for Initial Selection:

1. Plastic laminates.
2. PVC edge material.
3. Solid-surfacing materials.

E. Samples for Verification:
1. Lumber with or for transparent finish, not less than 50 sq. in., for each species and cut, finished on 1 side and 1 

edge.
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2. Lumber and panel products with shop-applied opaque finish, 50 sq. in. for lumber and 8 by 10 inches for 
panels, for each finish system and color, with 1/2 of exposed surface finished.

3. Plastic laminates, 8 by 10 inches, for each type, color, pattern, and surface finish, with 1 sample applied to 
core material and specified edge material applied to 1 edge.

4. Thermoset decorative-panels, 8 by 10 inches, for each type, color, pattern, and surface finish, with edge 
banding on 1 edge.

5. Solid-surfacing materials, 6 inches square.
6. Exposed cabinet hardware and accessories, one unit for each type and finish.

F. Product Certificates:  For each type of product, signed by product manufacturer.
G. Qualification Data:  For Installer and fabricator.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required 
for this Project and whose products have a record of successful in-service performance.  Work shall meet or exceed 
AWS standards.

B. Installer Qualifications:  Work shall meet or exceed AWS standards.
C. Quality Standard:  Unless otherwise indicated, comply with WI's "Manual of Millwork" for grades of interior 

architectural woodwork indicated for construction, finishes, installation, and other requirements.
D. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are indicated, provide materials and 

products with specified fire-test-response characteristics as determined by testing identical products per test method 
indicated by UL, ITS, or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify 
with appropriate markings of applicable testing and inspecting agency in the form of separable paper label or, where 
required by authorities having jurisdiction, imprint on surfaces of materials that will be concealed from view after 
installation.
1. Surface-Burning Characteristics:  Not exceeding values indicated below, tested per ASTM E 84 for standard 

time period (10 minutes).
a. Flame Spread:  75.
b. Smoke Developed:  450.

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section 
"Project Management and Coordination."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in 
installation areas.  If woodwork must be stored in other than installation areas, store only in areas where environmental 
conditions comply with requirements specified in "Project Conditions" Article.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and 
HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the 
remainder of the construction period.

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify dimensions of other 
construction by field measurements before fabrication, and indicate measurements on Shop Drawings.  Coordinate 
fabrication schedule with construction progress to avoid delaying the Work.
1. Locate concealed framing, blocking, and reinforcements that support woodwork by field measurements before 

being enclosed, and indicate measurements on Shop Drawings.
2. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish 

dimensions and proceed with fabricating woodwork without field measurements.  Provide allowance for 
trimming at site, and coordinate construction to ensure that actual dimensions correspond to established 
dimensions.
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1.8 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified 
in other Sections to ensure that interior architectural woodwork can be supported and installed as indicated.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Provide materials that comply with requirements of AWS's quality standard for each type of woodwork and 
quality grade specified, unless otherwise indicated.

B. Wood Products:  Comply with the following:
1. Hardboard:  AHA A135.4.
2. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea formaldehyde.
3. Particleboard:  ANSI A208.1, Grade M-2.
4. Softwood Plywood:  DOC PS 1, Medium Density Overlay.

C. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as required by woodwork 
quality standard.
1. Manufacturer:  Subject to compliance with requirements, provide high-pressure decorative laminates by one of 

the following:
a. Formica Corporation.
b. Lamin-Art, Inc.
c. Nevamar Company, LLC; Decorative Products Div.
d. Wilsonart International; Div. of Premark International, Inc.

2. Selection from Manufacturers full range of colors.
D. Solid-Surfacing Material:  Homogeneous solid sheets of filled plastic resin complying with ISSFA-2.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
a. Avonite, Inc.
b. Corian
c. Formica Corporation.
d. Hanex
e. LG Chemical, Ltd.
f. Meganite Inc.; a division of the Pyrochem Group.
g. Nevamar Company, LLC; Decorative Products Div.
h. Wilsonart International; Div. of Premark International, Inc.

2. Type:  Standard type, unless Special Purpose type is indicated.
3. Colors and Patterns:  As selected by Architect from manufacturer's full range with a minimum of 15 color 

options available. Group C level. 

2.2 CABINET HARDWARE AND ACCESSORIES

A. General:  Provide cabinet hardware and accessory materials associated with architectural cabinets, except for items 
specified in Division 08 Section "Door Hardware (Scheduled by Describing Products)."

B. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 135 degrees of opening, self-closing.
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C. Wire Pulls:  Back mounted, solid metal, 5 inches long, 2-1/2 inches deep, and 5/16 inch in diameter.
D. Adjustable Shelf Standards and Supports:  BHMA A156.9, B04071; with shelf rests, B04081.
E. Drawer Slides:  BHMA A156.9, B05091.

1. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-extension type; zinc-plated steel ball-
bearing slides.

2. File Drawer Slides:  Grade 1HD-100; for drawers more than 6 inches high or 24 inches wide.
3. Pencil Drawer Slides:  Grade 2; for drawers not more than 3 inches high and 24 inches wide.

F. Aluminum Slides for Sliding Glass Doors:  BHMA A156.9, B07063.
G. Door Locks:  BHMA A156.11, E07121. (where indicated in drawings)
H. Drawer Locks:  BHMA A156.11, E07041. (where indicated in drawings)
I. Grommets for Cable Passage through Countertops:  2-inch OD, black, molded-plastic grommets and matching plastic 

caps with slot for wire passage.  (provide 1 per everything 3’-0” of countertop)
1. Product:  Subject to compliance with requirements.

J. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA 
finish number indicated.
1. Satin Stainless Steel:  BHMA 630.

K. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in 
BHMA A156.9.

2.3 MISCELLANEOUS MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, kiln dried to less than 15 
percent moisture content.

B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide nonferrous-
metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion 
resistance.  Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors.

C. Adhesives, General:  Do not use adhesives that contain urea formaldehyde.
D. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with the following limits for 

VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
1. Wood Glues:  30 g/L.
2. Contact Adhesive:  80 g/L.

E. Adhesive for Bonding Plastic Laminate:  Contact cement.
1. Adhesive for Bonding Edges:  Hot-melt adhesive or adhesive specified above for faces.

2.4 FABRICATION, GENERAL

A. Interior Woodwork Grade:  Unless otherwise indicated, provide Premium-grade interior woodwork complying with 
referenced quality standard.

B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in 
relation to ambient relative humidity during fabrication and in installation areas.

C. Complete fabrication, including assembly, finishing, and hardware application, to maximum extent possible before 
shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary 
for fitting at site, provide ample allowance for scribing, trimming, and fitting.
1. Notify Architect seven days in advance of the dates and times woodwork fabrication will be complete.
2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  Install dowels, screws, 

bolted connectors, and other fastening devices that can be removed after trial fitting.  Verify that various parts 
fit as intended and check measurements of assemblies against field measurements indicated on Shop Drawings 
before disassembling for shipment.

D. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing fixtures, electrical work, 
and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized 
and shaped openings.  Sand edges of cutouts to remove splinters and burrs.
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2.5 PLASTIC-LAMINATE CABINETS

A. Grade:  Custom.
B. AWS Type of Cabinet Construction:  Flush overlay.
C. WI Construction Style:  Style A, Frameless.
D. WI Construction Type:  Type I, multiple self-supporting units rigidly joined together.
E. WI Door and Drawer Front Style:  Flush overlay.
F. Reveal Dimension:  1/4 inch.
G. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying with the following 

requirements:
1. Horizontal Surfaces:  Grade HGS.
2. Vertical Surfaces:  Grade HGS.
3. Edges:  3mm PVC Edge Banding, matching laminate in color.

H. Materials for Semi-exposed Surfaces:
1. Surfaces Other Than Drawer Bodies:  High-pressure decorative laminate, Grade VGS.

a. Edges of Plastic-Laminate Shelves:  PVC tape, 0.018-inch minimum thickness, matching laminate in 
color, pattern, and finish.

b. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide surface of high-
pressure decorative laminate, Grade VGS.

2. Drawer Sides and Backs:  Solid-hardwood lumber with clear coat finish on sides of each surface. 
3. Drawer Bottoms:  Thermoset decorative panels.

I. Concealed Backs of Panels with Exposed Plastic Laminate Surfaces:  High-pressure decorative laminate, Grade BKL.
J. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures of exposed laminate 

surfaces complying with the following requirements:
1. As selected by Architect from laminate manufacturer's full range in the following categories:

a. Solid colors, gloss and matte finish.
b. Solid colors with core same color as surface, gloss and matte finish.
c. Wood grains, gloss and matte finish.
d. Patterns, gloss and matte finish.

K. Provide dust panels of 1/4-inch plywood or tempered hardboard above compartments and drawers, unless located 
directly under tops.

2.6 SOLID-SURFACING-MATERIAL WINDOW STOOLS:

A. Grade:  Price Group C. 
B. Solid-Surfacing-Material Thickness:  1/2 inch.
C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors of solid-surfacing material 

complying with the following requirements:
1. As selected by Architect from manufacturer's full range with a minimum of 15 color options available. Price 

Group minimum Level C. 
D. Fabricate tops in one piece, unless otherwise indicated.  Comply with solid-surfacing-material manufacturer's written 

recommendations for adhesives, sealers, fabrication, and finishing.
1. Fabricate tops with shop-applied edges of materials and configuration indicated.

2.7 HEAVY DUTY SHELF SYSTEM

A. Description: A heavy duty shelf system for any use. Shelf spacings that are fully adjustable with minimum three 
different shelf bracket lengths available. 

B. Shelf Bracket: 12ga metal brackets with lengths of at least 12”, 16”, and 24”. Basis of Design #187 Super Duty 
Brackets by Knape & Vogt or equal by McMaster-Carr or C.R. Laurence.
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C. Post: 12ga metal Slotted Upright Post to received Shelf Bracket. Basis of Design #87 Super Duty Standards by Knape 
& Vogt or equal by McMaster-Carr or C.R. Laurence.
1. Post Length: 72”.
2. Post Spacing: 2’-6” OC max for the length of shelf. 

D. Shelf: ¾” Plastic Laminate with 3mm edge banding. 
1. Refer to drawings for number and size and shelves. 

E. Finish: All parts to be powder coated. 
F. Size: Refer to drawings for lengths and widths of shelves. 

2.8 SHOP FINISHING

A. Grade:  Provide finishes of same grades as items to be finished.
B. General:  Finish architectural woodwork at fabrication shop as specified in this Section.  Defer only final touchup, 

cleaning, and polishing until after installation.
C. General:  Drawings indicate items that are required to be shop finished.  Finish such items at fabrication shop as 

specified in this Section.  Refer to Division 09 Section “Painting” for finishing architectural woodwork not indicated to 
be shop finished.

D. Shop Priming:  Shop apply the prime coat including backpriming, if any, for items specified to be field finished.  Refer 
to Division 09 Section “Painting” for material and application requirements.

E. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling countersunk fasteners, sealing 
concealed surfaces, and similar preparations for finishing architectural woodwork, as applicable to each unit of work.

F. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces of woodwork.  
Apply two coats to back of paneling and to end-grain surfaces.  Concealed surfaces of plastic-laminate-clad woodwork 
do not require backpriming when surfaced with plastic laminate, backing paper, or thermoset decorative panels.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.
B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as 

required, including removal of packing and backpriming.

3.2 INSTALLATION

A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication of type of 
woodwork involved.

B. Assemble woodwork and complete fabrication at Project site to comply with requirements for fabrication in Part 2, to 
extent that it was not completed in the shop.

C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb 
(including tops) to a tolerance of 1/8 inch in 96 inches.

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with countersunk, 

concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails or finishing screws 
for exposed fastening, countersunk and filled flush with woodwork and matching final finish if transparent finish is 
indicated.

F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately aligned.  Adjust 
hardware to center doors and drawers in openings and to provide unencumbered operation.  Complete installation of 
hardware and accessory items as indicated.
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1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
2. Maintain veneer sequence matching of cabinets with transparent finish.
3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches o.c.

G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of 
countertop.
1. Align adjacent solid-surfacing-material countertops and form seams to comply with manufacturer's written 

recommendations using adhesive in color to match countertop.  Carefully dress joints smooth, remove surface 
scratches, and clean entire surface.

2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
3. Secure backsplashes to walls with adhesive.
4. Caulk space between backsplash and wall with sealant specified in Division 07 Section "Joint Sealants."

H. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail holes with matching filler 
where exposed.

3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not 
possible to repair, replace woodwork.  Adjust joinery for uniform appearance.

B. Clean, lubricate, and adjust hardware.
C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled 

areas.
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END OF SECTION 06 40 23
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SECTION 07 19 00 - WATER REPELLENTS                                                            

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

B. Provide a Silane/Siloxane-Blend, Penetrating Water Repellent 

1.2 SUMMARY

A. This Section includes penetrating water-repellent coatings for the following vertical and horizontal surfaces:
1. Existing and New Masonry and other Existing / New Exterior Finish Systems.

B. Related Sections include the following:
1. Division 03 Section "Concrete" for curing compounds, curing and sealing compounds, and penetrating liquid 

floor treatments.
2. Division 07 Section "Joint Sealants."
3. Division 09 Section “Painting” for paints and coatings.

1.3 PERFORMANCE REQUIREMENTS

A. Performance Testing:  Provide water repellents that comply with test-performance requirements indicated, as evidenced 
by reports of tests performed by manufacturer by a qualified independent testing agency on manufacturer's standard 
products applied to substrates simulating those on Project using same application methods to be used for Project.
1. Owner will engage testing agency to perform preconstruction tests on laboratory mockups.
2. Select sizes and configurations of assemblies to adequately demonstrate capability of water repellents to comply 

with performance requirements.
3. Notify Architect seven days in advance of the dates and times when assemblies will be constructed.

B. Absorption:  Minimum 90 percent reduction of absorption after 24 hours in comparison of treated and untreated 
specimens.
1. Brick:  ASTM C 67.
2. Stone:  ASTM C 97.
3. Concrete Unit Masonry:  ASTM C 140.
4. Hardened Concrete:  ASTM C 642.

C. Water-Vapor Transmission:  Maximum 10 percent reduction in rate of vapor transmission in comparison of treated and 
untreated specimens, per ASTM E 96.

D. Permeability:  Minimum 80 percent water-vapor transmission in comparison of treated and untreated specimens, per 
ASTM D 1653.
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E. Water Penetration and Leakage through Masonry:  Maximum 90 percent reduction in leakage rate in comparison of 
treated and untreated specimens, per ASTM E 514.

F. Durability:  Maximum 5 percent loss of water repellency after 2500 hours of weathering in comparison to specimens 
before weathering, per ASTM G 154.

G. Chloride-Ion Intrusion in Concrete:  NCHRP Report 244, Series II tests.
1. Reduction of Water Absorption:  80 percent.
2. Reduction in Chloride Content:  80 percent.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
1. Include manufacturer's printed statement of VOC content.  Provide Certification that products supplied with 

local regulations controlling use of VOC.
2. Include manufacturer's standard colors.

B. Samples:  For each type and color of water repellent and substrate indicated, 12 by 12 inches in size, with specified 
water-repellent treatment applied to half of each Sample.

C. Manufacturer Certificates: Signed by manufacturers certifying that water repellents comply with requirements.

D. Qualification Data: For Installer.

E. Preconstruction Testing Reports:  For water-repellent-treated substrates.

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for 
assemblies.

G. Warranty:  Special warranty specified in this Section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 548 for testing indicated.

C. Test Application:  Apply a finish sample for each type of water repellent and substrate required.  Duplicate finish of 
approved sample.
1. Locate each test application as directed by Architect.
2. Size:  25 sq. ft..
3. Final approval by Architect of color and water-repellent application will be from test applications.

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section 
"Project Management and Coordination."
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1.6 PROJECT CONDITIONS

A. Limitations:  Proceed with application only when the following existing and forecasted weather and substrate conditions 
permit water repellents to be applied according to manufacturers' written instructions and warranty requirements:
1. Ambient temperature is above 40 deg F.
2. Concrete surfaces and mortar have cured for more than 28 days.
3. Concrete or brick masonry walls are not treated prior to 30 days after building close-in.
4. Rain or snow is not predicted within 24 hours.
5. Application proceeds more than seven days after surfaces have been wet.
6. Substrate is not frozen, or surface temperature is above 40 deg F.
7. Windy conditions do not exist that may cause water repellent to be blown onto vegetation or surfaces not 

intended to be treated.

1.7 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer and applicator agree(s) to repair or replace 
materials that fail to maintain water repellency specified in Part 1 "Performance Requirements" Article within specified 
warranty period.
1. Warranty Period:  Five years from date of Final Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, 
but are not limited to, products listed in other Part 2 articles.

2.2 PENETRATING WATER REPELLENTS

A. Silane/Siloxane-Blend, Penetrating Water Repellent:  Clear, silane and siloxane blends with 3.3 lb/gal. or less of VOCs.
1. Products: Hydrozo Double 7 for Brick or approved equal product by:

a. ProSoCo, Inc.; SL 100 Water Repeller.
b. Sonneborn Building Products, a division of ChemRex; White Roc 10 WB.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean substrate of substances that might interfere with penetration or performance of water repellents.  Test for moisture 
content, according to water-repellent manufacturer's written instructions, to ensure that surface is dry enough.
1. Cast-in-Place Concrete:  Remove oil, curing compounds, laitance, and other substances that could prevent 

adhesion or penetration of water repellents.
2. Clay Brick Masonry:  Clean clay brick masonry per ASTM D 5703.

B. Test for pH level, according to water-repellent manufacturer's written instructions, to ensure chemical bond to silicate 
minerals.
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C. Protect adjoining work, including sealant bond surfaces, from spillage or blow-over of water repellent.  Cover adjoining 
and nearby surfaces of aluminum and glass if there is the possibility of water repellent being deposited on surfaces.  
Cover live plants and grass.

D. Coordination with Sealants:  Do not apply water repellent until sealants for joints adjacent to surfaces receiving water-
repellent treatment have been installed and cured.
1. Water-repellent work may precede sealant application only if sealant adhesion and compatibility have been 

tested and verified using substrate, water repellent, and sealant materials identical to those used in the work.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLICATION

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect the substrate before 
application of water repellent and to instruct Applicator on the product and application method to be used.

B. Apply a heavy-saturation spray coating of water repellent on surfaces indicated for treatment using low-pressure spray 
equipment.  Comply with manufacturer's written instructions for using airless spraying procedure, unless otherwise 
indicated.
1. Precast Concrete:  At Contractor's option, first application of water repellent on precast concrete units may be 

completed before installing units.  Mask sealant-bond surfaces to prevent water repellent from migrating onto 
joint surfaces.

C. Apply a second saturation spray coating, repeating first application.  Comply with manufacturer's written instructions 
for limitations on drying time between coats and after rainstorm wetting of surfaces between coats.  Consult 
manufacturer's technical representative if written instructions are not applicable to Project conditions.

3.3 CLEANING

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged by water-repellent 
application as work progresses.  Repair damage caused by water-repellent application.  Comply with manufacturer's 
written cleaning instructions.

END OF SECTION 07 19 00
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SECTION 07 21 00 - THERMAL INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Perimeter insulation under slabs-on-grade.
2. Concealed building insulation.
3. Cavity Wall Insulation

B. Related Sections include the following:
1. Division 09 Section "Gypsum Board" for installation in metal-framed assemblies of insulation 

specified by referencing this Section.
2. Division 22 Section “Plumbing Piping Insulation” for insulation of plumbing fixtures and piping.
3. Division 23 Section "HVAC Piping Insulation” for insulation of hvac fixtures, piping, and duct 

work. 

1.3 DEFINITIONS

A. Thermal Resistivity:  Where the thermal resistivity of insulation products are designated by "r-values," 
they represent the reciprocal of thermal conductivity (k-values).  Thermal conductivity is the rate of heat 
flow through a homogenous material exactly 1 inch thick.  Thermal resistivities are expressed by the 
temperature difference in degrees F between the two exposed faces required to cause one BTU to flow 
through one square foot per hour at mean temperatures indicated.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Samples for Verification:  Full-size units for each type of exposed insulation indicated.
C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency 

for insulation products.
D. Research/Evaluation Reports:  For foam-plastic insulation.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of building insulation through one source from a single 
manufacturer.

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-response 
characteristics indicated, as determined by testing identical products per test method indicated below by 
UL or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify 
materials with appropriate markings of applicable testing and inspecting agency.
1. Surface-Burning Characteristics:  ASTM E 84.
2. Fire-Resistance Ratings:  ASTM E 119.
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3. Combustion Characteristics:  ASTM E 136.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration by moisture, soiling, and other 
sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, 
storing, and protecting during installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection:
1. Available Products:  Subject to compliance with requirements, products that may be incorporated 

into the Work include, but are not limited to, products specified.
2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 
specified.

2.2 GLASS-FIBER BLANKET INSULATION

A. Manufacturers:
1. CertainTeed Corporation.
2. Guardian Fiberglass, Inc.
3. Johns Manville.
4. Knauf Fiber Glass.
5. Owens Corning.

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I (blankets without membrane facing); 
consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, 
respectively; passing ASTM E 136 for combustion characteristics.

C. Where glass-fiber blanket insulation is indicated by the following thicknesses, provide blankets in batt or 
roll form with thermal resistances indicated:
1. 3-1/2 inches thick with a thermal resistance of 13 deg F x h x sq. ft./Btu at 75 deg F.
2. 5-1/2 inches thick with a thermal resistance of 19 deg F x h x sq. ft./Btu at 75 deg F.

D. For Sound Attenuation, provide Unfaced Glass-Fiber Blanket Insulation over suspended ceilings at 
partitions in a width that extends insulation 48 inches on either side of partition and in interior wall 
partitions.
1. Thickness:

a. 5-1/2 inches thick above suspended ceiling
b. 3-1/2 inches thick in interior wall partitions

2. Provide sound attenuation over suspended ceilings and interior wall partitions in areas indicated in 
the Drawings. 

2.3 INSULATION AT METAL WALL PANEL 

A. Foil-Faced, Polyisocyanurate Board Insulation:  ASTM C 1289, Type I, Class 1 or 2, with maximum 
flame-spread and smoke-developed indexes of 75 and 450, respectively, based on tests performed on 
unfaced core on thicknesses up to 4 inches.

B. Adhesive:  Type recommended by insulation board manufacturer for application indicated.
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C. Smoke Spread: less than or equal to 450.
D. Flame Spread: less than or equal to 25.

2.4 INSULATION FASTENERS

A. Adhesively Attached, Spindle-Type Anchors:  Plate welded to projecting spindle; capable of holding 
insulation of thickness indicated securely in position indicated with self-locking washer in place; and 
complying with the following requirements:
1. Products:

a. AGM Industries, Inc.; Series T TACTOO Insul-Hangers.
b. Eckel Industries of Canada; Stic-Klip Type N Fasteners.
c. Gemco; Spindle Type.

2. Plate:  Perforated galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
3. Spindle:  Copper-coated, low carbon steel; fully annealed; 0.105 inch in diameter; length to suit 

depth of insulation indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements of Sections in 
which substrates and related work are specified and for other conditions affecting performance.
1. Proceed with installation only after unsatisfactory conditions have been corrected.
2. Do not proceed with installation of spray applied polyurethane foam insulation until placement of 

masonry ties, clips, connectors and continuous air/vapor barrier Work has been completed and 
reviewed by the Architect or Consultant. 

3.2 PREPARATION

A. Clean substrates of substances harmful to insulation, including removing projections capable of interfering 
with insulation attachment.
1. Clean, prepare and treat substrate according to manufacturer’s written instructions. Provide clean, 

dust-free and dry substrate for spray polyurethane foam building insulation application.  Ensure 
installed air/vapor barrier membrane, transition and flashing membranes are fully adhered to all 
applicable surfaces and capable of receiving spray polyurethane foam.

3.3 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and application 
indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any time to ice, 
rain, and snow.

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit tightly around 
obstructions and fill voids with insulation.  Remove projections that interfere with placement.

3.4 INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION

A. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions.  
Stagger end joints and tightly abut insulation units.
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3.5 INSTALLATION OF GENERAL BUILDING INSULATION

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical 
anchorage to provide permanent placement and support of units.

3.6 INSTALLATION OF INSULATION IN WALLS FOR SOUND ATTENUATION

A. Install 3 1/2-inch- thick, unfaced glass-fiber blanket insulation over suspended ceilings at partitions in a 
width that extends insulation 48 inches on either side of partition.

3.7 INSTALLATION OF INSULATION AT METAL WALL PANELS

A. Installing Rigid Insulation:  Place small dabs of adhesive, spaced approximately 12 inches o.c. both ways, 
on inside face of insulation boards, or attach with plastic fasteners designed for this purpose.  Fit courses 
of insulation between wall ties and other confining obstructions in cavity, with edges butted tightly both 
ways.  Press units firmly against inside wythe of masonry or other construction as shown.
1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation and masonry.  

Tape joints.

3.8 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other 
causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be 
concealed and protected by permanent construction immediately after installation.

B. Mask and cover adjacent areas to protect from over spray. Ensure any required foam stop or back up 
material are in place to prevent over-spray. Seal off any existing ventilation equipment. Install temporary 
ducting and fans to ensure exhaust fumes do not contribute to airborne particles. Provide for make-up air 
where necessary. Erect barriers, isolate area and post warning signs to advise non-protected personnel to 
avoid the spry area. 

C. Protect the spray polyurethane foam from ultraviolet radiation installed on the exterior of a building. Cover 
the spray polyurethane foam with a Insulation & Air Barrier when installed on the interior of the building 
as specified and per building code.
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3.9 INSULATION SCHEDULE

Location Description/Location Product/ Minimum 
Thickness

R-Value Remarks

Foundation Walls 
Below Finish Floor 

Vertical applications Extruded Polystyrene
Minimum 2"

Provide Minimum 
thickness of insulation 
to achieve R-Values

R-10 Cavity wall insulation shall 
extend below slab into the 
foundation walls. 

Insulation at Metal 
Wall Panel Above 
Finish Floor

Vertical applications Foil-Faced             
Polyisocyanurate 
Board Insulation 
Minimum 2"

Provide Minimum 
thickness of insulation 
to achieve R-Values

R-10 Install in (2) layers of 1”

Stagger and Tape all Joints 
with Tape approved by the 
Manufacturer for the 
installation. 

Sound Attenuation 
Batts (wall)

Unfaced Batt Insulation 6” Fiberglass Batts

3 5/8” Fiberglass Batts                                                  

R-13                                         Provide at all locations noted 
on the drawings.  

Batt Insulation Unfaced Batt Insulation 6” Fiberglass Batts

3 5/8” Fiberglass Batts                                                  

R-19

R-13                                         

Provide at all locations noted 
on the drawings.  

END OF SECTION 07 21 00
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SECTION 07 26 19 – TOPICAL MOISTURE VAPOR MITIGATION SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. One coat, fast-curing, 100% solids epoxy moisture management system formulated to suppress 

excessive moisture vapor in new or existing concrete prior to the installation of a topping with 

sealer, or underlayment with flooring. 

B. Related Sections: 

1. Division 01 Section "Allowances" for allowance pricing and quantities related to this section. 

2. Division 01 Section "Unit Prices” for unit prices related to this section.  

3. Division 09 for additional flooring sections. 

1.3 REFERENCES 

A. ASTM F2170 - Relative Humidity in Concrete Floor Slabs Using In Situ Probes 

B. ASTM F1869 - Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride 

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring 

D. ASTM C1583 - Standard Test Method for Tensile Strength of Concrete Surfaces and the Bond Strength 

or Tensile Strength of Concrete Repair and Overlay Materials by Direct Tension 

E. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials 

F. ASTM D1308 - Chemical Resistance of Finishes 

G. ASTM F3010 – 13 – Two-Component Resin Based Membrane-Forming Moisture Mitigation Systems for 

Use Under Resilient Floor Coverings. 

1.4 SUBMITTALS 

A. Maintenance Data:  For each type of floor tile to include in maintenance manuals. 

B. Test Results: Moisture Vapor Emission Test Data 

C. Product Data: Submit manufacturer's product data and installation instructions for each material and 

product used. Include manufacturer's Material Safety Data Sheets. 

D. Qualification Data: For Installer 

E. Manufacturer Pre-Installation Checklist 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are competent in 

techniques required by manufacturer. 

1. Installation of the product must be completed by a factory trained applicator using mixing 

equipment and tools approved by the manufacturer.  
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B. Single-Source Responsibility:  Obtain each type of product from a single source with resources to provide 

products of consistent quality. 

C. Manufacturer Experience: Provide products of this section by companies which have successfully 

specialized in production of this type of work for not less than 5 years. Contact Manufacturer 

Representative prior to installation. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver products in original packaging, labeled with product identification, manufacturer, batch number 

and shelf life. 

B. Store products in a dry area with temperature maintained between 50° and 85° F (10° and 29° C) and 

Protect from direct sunlight. 

C. Handle products in accordance with manufacturer's printed recommendations. 

1.7 PROJECT CONDITIONS 

A. Maintain conditions acceptable to the Manufacturer for recommended product installation. 

B. Do not proceed with installation till substrate is approved and accepted for installation by the Installer and 

Manufacturer.  

C. Do not install material below 50° F surface and air temperatures. These temperatures must also be 

maintained during and for 48 hours after the installation of products included in this section. Install 

quickly if substrate is warm and follow warm weather instructions. 

1.8 WARRANTY 

A. 20-Year Moisture Control Warranty 

1. Certified applicator must file a pre-installation checklist with the manufacturer and receive written 

confirmation of the approval to proceed in order to obtain the 20-year Moisture Control Warranty. 

2. Warranty shall be project specific and addressed, assigned and turned over to the Owner at the 

completion of the project. 

PART 2 - PRODUCTS 

2.1 TOPICAL MOISTURE MITIGATION SYSTEM 

A. One-Coat Moisture Control System for Concrete to Receive Toppings and Underlayments. 

1. Acceptable Products: 

a. Ardex MC Rapid 

b. Koster 

c. Aquafin 

d. Sonneborne 

e. Thore 

f. Or equal by other Manufacturer 

2. Performance and Physical Properties: Meet or exceed the following values for material cured at 

70° F+/-3°F (21° C+/-3°C) and 50% +/-5% relative humidity: 

a. Application: Manual 

b. Material Requirements on CSP 3 Prepared Concrete: Max 270 sq. ft. per mixed unit for 10 

mils 

c. Permeability (ASTM E96): ≤0.06 perms 

d. 14 pH solution (ASTM D1308): No effect 
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e. VOC: 0g/L, calculated SCAQMD 1113 

2.2 HYDRAULIC CEMENT UNDERLAYMENT 

A. Hydraulic Cement-based Self-Leveling Underlayment. 

1. Acceptable Products: 

a. Ardex K60 

b. Koster 

c. Aquafin 

d. Sonneborne 

e. Thore 

f. Or equal by other Manufacturer 

2. Performance and Physical Properties: Meet or exceed the following values for material cured at 

70° F+/-3°F (21° C+/-3°C) and 50% +/-5% relative humidity: 

a. Application: Barrel Mix or Pump 

b. Compressive Strength: Minimum 4100 psi at 28 days, ASTM C109M. 

c. Flexural Strength: 1000 psi at 28 days, ASTM C78. 

d. VOC: 0 g/l, calculated SCAQMD 1113 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture 

content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in other 

Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might 

interfere with adhesion. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Concrete Subfloors: Prepare substrate in accordance with manufacturer’s instructions. 

1. Prior to proceeding please refer to ASTM F710 Standard Practice for Preparing Concrete Floors to 

Receive Resilient Flooring. All concrete subfloors must be sound, solid, clean, and free of all oil, 

grease, dirt, curing compounds and any substance that might act as a bond breaker before 

application. 

2. Mechanical preparation of the surface is required to obtain a minimum ICRI concrete surface 

profile of 3 (CSP 3). This substrate preparation must be by mechanical means, such as shot 

blasting. 

3. The concrete must have a minimum tensile strength of at least 150 psi for areas to receive normal 

foot traffic, and 200 psi for area of heavy commercial traffic when tested in accordance with 

ASTM C1583. The concrete surface can be damp, but must be free of standing water. 

4. Prior to beginning the installation, measure the relative humidity within the concrete (ASTM 

F2170). For these relative humidity methods, the RH shall not exceed 100%. No standing water 

shall be present. 

5. If the concrete substrate is too uneven to provide a uniform film thickness of the ARDEX MC 

RAPID or equal (typically CSP 6 or higher), the substrate can be pre-smoothed using a Self-

Leveling Exterior Concrete Topping or Moisture Resistant Patch. 
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3.3 INSTALLATION AND APPLICATION 

A. Examine substrates and conditions under which materials will be installed. Do not proceed with 

installation until unsatisfactory conditions are corrected. 

B. Coordinate installation with adjacent work to ensure proper sequence of construction. Protect adjacent 

areas from contact due to mixing and handling of materials. 

C. Mixing: Comply with manufacturer's printed instructions and the following. 

1. Each individual unit contains separate, pre-measured quantities of hardener (Part B) and the resin 

(Part A). After opening each container, stir the individual components thoroughly before blending. 

The hardening agent (Part B) is added to the resin (Part A). 

2. Pour all of the hardener into the resin portion and stir thoroughly for a minimum of 3 minutes 

using a low speed drill and an epoxy mixing paddle. Once mixed, pour some of the epoxy back 

into the hardener container, stir for 10 seconds, and then pour all of the contents back into the resin 

container. Mix for an additional 30 seconds before applying. 

D. Application: Comply with manufacturer's printed instructions and the following. 

1. Apply the first coat to the prepared concrete surface in a uniform direction at an application rate of 

up to 270 sq. ft. per unit to achieve a coating thickness of 10 mils. Use a short-nap paint roller or 

notched squeegee for smoother surfaces, and a longer nap roller for more uneven substrates. To 

minimize the potential for pinhole formation, work the material into the surface with the roller to 

ensure maximum penetration. The material can also be worked into the surface with a paintbrush 

for hard to reach areas and corners. Once the area is completely coated, allow to dry for a 

minimum of 4 hours (max. 24 hours).  

2. Install underlayment according to manufacturer’s recommendations for installing over the 

moisture mitigation system.  

3. For Underlayment applications greater than ¼”, or if the mitigation system was not worked into 

the surface sufficiently enough to prevent pinholes, a third coat with sand broadcast is needed.  

a. Working at a 90° angle to the direction the first coat was applied; apply material at a 

coverage rate of 10 mils. While this coat is still in a fresh state (maximum 20 minutes), 

broadcast an excess of fine sand (less than 1/50 of an inch in grain size or 98.5% passing 

sieve size #35 or #30) consistently over the entire area. 

b. Use approximately 1 lb. of sand per square foot of area. Once the sand broadcast is 

complete, avoid all traffic over the surface for a minimum of 4 hours. 

c. After 4 hours, broom sweep and vacuum the surface to remove all loose sand. The clean, 

prepared surface of the sand is the priming system for the Underlayment. No additional 

priming is required. 

3.4 FIELD QUALITY CONTROL 

A. Where specified, field sampling of the products is to be done by taking an entire unopened bag/unit of the 

product being installed to an independent testing facility to perform testing. There is no in-situ test 

method applicable for this system. 

3.5 PROTECTION 

A. Prior to the installation of the finish flooring, the surface of the underlayment should be protected from 

abuse by other trades by the use of plywood, Masonite or other suitable protection course. 
 
 
 
 

END OF SECTION 07 26 19 
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SECTION 07 27 00 – NON PERMEABLE AIR AND VAPOR BARRIERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Fluid-applied non permeable air and vapor barrier membrane.
2. Self-adhered non permeable air and vapor barrier membrane.

B. Related Sections include the following:
1. Division 09 Section "Gypsum" for wall sheathings, and wall sheathing.
2. Division 07 Section "Thermal Insulation" for insulation.
3. Division 07 Section "Sheet Metal Flashing and Trim" for sheet metal flashings.
4. Division 07 Section "Joint Sealants" for joint-sealant materials and installation.

1.3 REFERENCES

A. The following standards are applicable to this section:
1. ASTM E2178: Standard Test Method for Air Permeance of Building Materials.
2. ASTM E283: Standard Test Method for Determining the Rate of Air Leakage Through Exterior Windows, 

Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
3. ASTM E330: Standard Test Method for Structural Performance of Exterior Windows, Curtain Walls, and 

Doors by Uniform Static Air Pressure Difference.
4. ASTM E331: Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and 

Curtain Walls by Uniform Static Air Pressure Difference
5. ASTM E96: Water Vapor Transmission of Materials.
6. CGSB 37-GP-56M: Membrane, Modified, Bituminous, Prefabricated, and Reinforced.

1.4 DEFINITIONS

A. ABAA:  Air Barrier Association of America.
B. Air Barrier Assembly:  The collection of air barrier materials and auxiliary materials applied to an opaque wall, 

including joints and junctions to abutting construction, to control air movement through the wall.

1.5 PERFORMANCE REQUIREMENTS

A. General:  Air barrier shall be capable of performing as a continuous vapor non permeable air barrier and as a liquid-
water drainage plane flashed to discharge to the exterior incidental condensation or water penetration.  Air barrier 
assemblies shall be capable of accommodating substrate movement and of sealing substrate expansion and control 
joints, construction material changes, and transitions at perimeter conditions without deterioration and air leakage 
exceeding specified limits.

B. Air Barrier Assembly Air Leakage:  Not to exceed ASTM E 283.
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1.6 SUBMITTALS

A. Product Data:  Include manufacturer's written instructions for evaluating, preparing, and treating substrate; technical 
data; and tested physical and performance properties of air barrier.

B. Shop Drawings:  Show locations and extent of air barrier.  Include details for substrate joints and cracks, 
counterflashing strip, penetrations, inside and outside corners, terminations, and tie-ins with adjoining construction.
1. Include details of interfaces with other materials that form part of air barrier.
2. Include details of mockups.

C. Product Certificates:  For air barriers, certifying compatibility of air barrier and accessory materials with Project 
materials that connect to or that come in contact with the barrier; signed by product manufacturer.

D. Qualification Data:  For Applicator.
E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for air 

barriers.

1.7 QUALITY ASSURANCE

A. Submit document stating the applicator of the primary air/vapor barrier membranes specified in this section is 
qualified by the manufacturer as suitable for the execution of the Work.

B. Applicator Qualifications:  A firm experienced in applying air barrier materials similar in material, design, and 
extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-
service performance and that is an ABAA-licensed contractor, employs certified and registered installers, and 
complies with ABAA's Quality Assurance Program.

C. Components used shall be sourced from one manufacturer, including sheet membrane, air barrier sealants, primers, 
mastics, and adhesives.

D. Single-Source Responsibility:
1. Obtain air barrier materials from a single manufacturer regularly engaged in manufacturing the product.
2. Provide products which comply with all state and local regulations controlling use of volatile organic 

compounds (VOCs).
E. Mockups:  Before beginning installation of air barrier, build mockups of exterior wall assembly incorporating 

backup wall construction, external cladding, window, door frame and sill, insulation, and flashing to demonstrate 
surface preparation, crack and joint treatment, and sealing of gaps, terminations, and penetrations of air barrier 
membrane.
1. Coordinate construction of mockup to permit inspection by Owner's testing agency of air barrier before 

external insulation and cladding is installed.
2. Include junction with roofing membrane, building corner condition, and foundation wall intersection.
3. If Architect determines mockups do not comply with requirements, reconstruct mockups and apply air 

barrier until mockups are approved.
4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial 

Completion.
F. Preinstallation Conference:  Conduct conference at Project site.

1. Include installers of other construction connecting to air barrier, including roofing, waterproofing, 
architectural precast concrete, masonry, sealants, windows, glazed curtain walls, and door frames.

2. Review air barrier requirements including surface preparation, substrate condition and pretreatment, 
minimum substrate curing period, forecasted weather conditions, special details and sheet flashings, 
mockups, installation procedures, sequence of installation, testing and inspecting procedures, and protection 
and repairs.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store liquid materials in their original undamaged packages in a clean, dry, protected location and within 
temperature range required by air barrier manufacturer.
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B. Remove and replace liquid materials that cannot be applied within their stated shelf life.
C. Protect stored materials from direct sunlight.
D. Store role materials on end in original packaging. Protect rolls from direct sunlight until ready for use.
E. Store air barrier membranes, adhesives and primers at temperatures of 40 degrees F and rising.
F. Keep solvent away from open flame or excessive heat.

1.9 PROJECT CONDITIONS

A. Environmental Limitations:  Apply air barrier within the range of ambient and substrate temperatures recommended 
by air barrier manufacturer.  Protect substrates from environmental conditions that affect performance of air barrier.  
Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist.

1.10 WARRANTY

A. Provide manufacturer’s standard 10-year material warranty.

PART 2 - PRODUCTS

2.1 FLUID-APPLIED MEMBRANE AIR AND VAPOR BARRIER

A. Fluid-Applied, Vapor Non Permeable Membrane Air Barrier:  Basis of Design shall be Air-Bloc 06WB by Henry; a 
one component elastomeric asphalt emulsion, trowel or spray applied, compatibility with substrates and transition 
membranes.  
1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 

Work include, but are not limited to, the following:
a. Elastomeric Modified Bituminous Membrane:

1) Carlisle Coatings & Waterproofing; Barriseal.
2) Henry Company; Air-Bloc 06wb.
3) Meadows, W. R., Inc.; Air-Shield LM.
4) NEI; AC
5) Tremco Incorporated; ExoAir.
6) Hohmann & Barnard Inc.

2. Physical and Performance Properties:
a. Air permeability: 0.001 CFM/ft2 @ 1.6 lbs/ft2. to ASTM E2178 and ASTM E283 and have no 

increased air leakage when subjected to a sustained wind load of 10.5 lbs/ft2 for 1 hour and gust 
wind load pressure of 62.8 lbs/ft2 for 10 seconds when tested at 1.6 lbs/ft2  to ASTM E331

b. Water vapor permeance: 0.02 perms to ASTM E96
c. Wet Film Thickness: 90 mils
d. Elongation: 2000% to ASTM D 412

2.2 SELF-ADHERING SHEET AIR AND VAPOR BARRIER

A. Modified Bituminous Sheet:  Basis of Design shall be Blueskin SA manufactured by Henry; an SBS modified 
bitumen, self-adhering sheet membrane complete with a thermoplastic film.
1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 

Work include, but are not limited to, the following:
a. Carlisle Coatings & Waterproofing; CCW-705.
b. Grace, W. R. & Co.; Perm-A-Barrier.
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c. Henry Company; Blueskin SA.
d. Meadows, W. R., Inc.; SealTight Air-Shield.
e. NEI; AC AirSeal.
f. Rubber Polymer Corporation; Rub-R-Wall SA.
g. Tremco, Incorporated; ExoAir 110

2. Physical and Performance Properties:
a. ASTM E2357: Standard Test Method for Determining Air Leakage of Air Barrier Assemblies,
b. Air leakage: <0.0001 CFM/ft² @1.6 lbs/ft2 to ASTM E2178 and ASTM E283 and have no 

increased air leakage when subjected to a sustained wind load of 10.5 lbs/ft2 for 1 hour and gust 
wind load pressure of 62.8 lbs/ft2 for 10 seconds when tested at 1.6 lbs/ft2  to ASTM E331,

c. Vapor permeance: 0.03 perms to ASTM E96 (Desiccant Method),
d. Membrane Thickness: 0.0394 inches (40 mils),
e. Low temperature flexibility: -22 degrees F to CGSB 37-GP-56M,
f. Elongation: 200% to ASTM D412-modifed,
g. Meets CAN/CGSB-51-33 Type I Water Vapor Permeance requirements

2.3 PRIMERS

A. Primer for self-adhering membranes at temperatures above 25 degrees F shall be Aquatac Primer manufactured by 
Henry or equal; a polymer emulsion based adhesive, quick setting.  Primer shall have the following physical 
properties:
1. Weight: 8.7 lbs/gal,
2. Solids by weight: 53%,
3. Water based, no solvent odors,
4. Drying time (initial set): 30 minutes at 50% RH and 70 degrees F

B. Adhesive for self-adhering membranes at all temperatures shall be Blueskin Adhesive manufactured by Henry or 
equal, a synthetic rubber based adhesive, quick setting, having the following physical properties:
1. Weight: 6 lbs/gal,
2. Solids by weight: 35%,
3. Drying time (initial set): 30 minutes

2.4 JOINT TREATMENT, PENETRATION AND TERMINATION SEALANT

A. Joint Treatment, penetration and termination Sealant shall be HE925 BES Sealant manufactured by Henry or equal; 
a moisture cure, medium modulus polymer modified sealing compound having the following physical properties:
1. Compatible with sheet air barrier, roofing and waterproofing membranes and substrate,
2. Complies with Fed. Spec. TT-S-00230C, Type II, Class A,
3. Complies with ASTM C 920, Type S, Grade NS, Class 25,
4. Elongation: 450 – 550%,
5. Remains flexible with aging,
6. Seals construction joints up to 1 inch wide
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other 
conditions affecting performance.
1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other contaminants.
2. Verify that concrete has cured and aged for minimum time period recommended by air barrier manufacturer.
3. Verify that concrete is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method 

according to ASTM D 4263.
4. Verify that masonry joints are flush and completely filled with mortar.
5. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 SURFACE PREPARATION

A. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions.  Provide clean, dust-free, 
and dry substrate for air barrier application.

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other construction.
C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or 

film-forming coatings from concrete.
D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids in 

concrete with substrate patching membrane.
E. Remove excess mortar from masonry ties, shelf angles, and other obstructions.
F. Prepare, fill, prime, and treat joints and cracks in substrates.  Remove dust and dirt from joints and cracks according 

to ASTM D 4258.
1. Install modified bituminous strips and center over treated construction and contraction joints and cracks 

exceeding a width of 1/16 inch.
G. Bridge and cover expansion joints and discontinuous deck-to-wall and deck-to-deck joints with overlapping 

modified bituminous strips.
H. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and edges to form a 

smooth transition from one plane to another.
I. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another with stainless-steel 

sheet mechanically fastened to structural framing to provide continuous support for air barrier.

3.3 INSTALLTION OF AIR VAPOR BARRIER SYSTEM

A. Joint Treatment:
1. Seal joints ¼ inch and less between panels of exterior grade gypsum, gypsum sheathing, plywood, OSB or 

cementitious panels with joint treatment sealant over the face of the panel joint.
a. Apply sealant along the butt joint and trowel smooth to form a continuous layer over the joint 

extending 1/2 inches on both sides to a uniform thickness of 1/8 inch thick.
2. Seal gaps and voids or irregular joints greater than ¼ inch between panels of exterior grade gypsum, gypsum 

sheathing, plywood, OSB or cementitious panels with a strip of self-adhered air/vapor barrier transition 
membrane lapped a minimum of 1-1/2 inches on both sides of the joint.
a. Prime surfaces as per manufacturers’ instructions and allow to dry.
b. Align and position self-adhering air/vapor barrier transition membrane, remove protective film and 

press firmly into place.  Ensure minimum 2 inches overlap at all end and side laps of membrane.
c. Roll all laps and membrane with a counter top roller to ensure seal.
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3. Alternately, joints not exceeding 1/8 inch can be sealed with yellow open weave glass fabric.
a. Apply yellow open weave glass fabric centered over joint followed by a 1/8 inch (120mils) thick 

trowel application of air/vapor barrier membrane.
b. Allow to dry prior to application of primary air/vapor barrier membrane.

B. Inside and Outside Corners:
1. Seal inside and outside corners of sheathing boards with a strip of self-adhering air/vapor barrier transition 

membrane extending a minimum of 3 inches on either side of the corner detail.
2. Prime surfaces as per manufacturers’ instructions and allow to dry.

a. Align and position self-adhering transition membrane, remove protective film and press firmly into 
place.  Ensure minimum 2 inches overlap at all end and side laps of membrane.

b. Roll all laps and membrane with a counter top roller to ensure seal.
C. Crack Treatment – Masonry and Concrete:

1. Seal cracks over 1/16 inches in masonry and concrete with a strip of self-adhering air/vapor barrier 
transition membrane lapped a minimum of 1 1/2 inches on both sides of the crack. 
a. Prime surfaces as per manufacturers’ instructions and allow to dry.
b. Align and position self-adhering air/vapor barrier transition membrane, remove protective film and 

press firmly into place. Ensure minimum 2 inches overlap at all end and side laps of membrane.
c. Roll all laps and membrane with a counter top roller to ensure seal.

2. Alternately, static cracks 1/16 inch to 1/8 inch can be sealed with primary air/vapor barrier membrane.
a. Fill crack with primary air barrier membrane.
b. Allow to dry prior to application of primary air/vapor barrier membrane.

D. Transition Areas:
1. Tie-in to structural beams, columns, floor slabs and intermittent floors, parapet curbs, foundation walls, 

roofing systems and at the interface of dissimilar materials as indicated in drawings with self-adhered 
air/vapor barrier transition membrane.
a. Prime surfaces as per manufacturers’ instructions and allow to dry.
b. Align and position self-adhering air/vapor barrier transition membrane, remove protective film and 

press firmly into place.  Provide minimum 3 inch lap to all substrates.
c. Ensure minimum 2 inch overlap at all end and side laps of membrane.
d. Roll all laps and membrane with a counter top roller to ensure seal.

E. Windows and Rough Openings:
1. Wrap rough openings with self-adhered membrane as detailed.

a. Prime surfaces as per manufacturers’ instructions and allow to dry.
b. Align and position self-adhering air/vapor barrier transition membrane, remove protective film and 

press firmly into place.  Ensure minimum 2 inch overlap at all end and side laps of membrane.
c. Roll all laps and membrane with a counter top roller to ensure seal.

F. Through-Wall Flashing Membrane:
1. Apply through-wall flashing membrane along the base of masonry veneer walls and over metal shelf angles 

as detailed.
a. Prime surfaces and allow to dry, press membrane firmly into place, over lap minimum 2 inches at all 

end and side laps.  Promptly roll all laps and membrane to ensure the seal.
b. Applications shall form a continuous flashing membrane and shall extend up a minimum of 8 inches 

up the back-up wall.
c. Seal the top edge of the membrane where it meets the substrate using termination sealant.  Trowel-

apply a feathered edge to seal termination to shed water.  
d. Install through-wall flashing membrane and extend 1/2 inch from outside edge of veneer.  Provide 

“end dam” flashing as detailed.
G. Primary Air/Vapor Barrier – Fluid Applied

1. Apply by spray or flat trowel a complete and continuous unbroken film of liquid air/vapor and rain barrier 
membrane.
a. For temperatures below 40 degrees F apply one component solvent based bitumen air/vapor barrier 

membrane at a rate of 18.6 sq.ft./gallon to a uniform wet thickness of 90 mils.
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2. Spray apply or trowel around all projections and penetrations ensuring a complete and continuous air barrier 
membrane.

3. Allow air barrier membrane to dry as per manufacturers recommendations prior to placement of insulating 
materials.

H. Primary Air Barrier – Self Adhered
1. Apply self-adhering air/vapor barrier membrane complete and continuous to prepared and primed substrate 

in an overlapping shingle fashion and in accordance with manufacturer's recommendations and written 
instructions.  Stagger all vertical joints.
a. Prime surfaces as per manufacturers’ instructions and allow to dry.
b. Align and position self-adhering air/vapor barrier membrane, remove protective film and press 

firmly into place.  Ensure minimum 2 inch overlap at all end and side laps of membrane.
c. Roll all laps and membrane with a counter top roller to ensure seal.
d. At the end of each days work seal the top edge of the membrane where it meets the substrate with 

termination sealant.  Trowel apply a feathered edge to seal termination and shed water.

3.4 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections and prepare test 
reports.

B. Inspections:  Air barrier materials and installation are subject to inspection for compliance with requirements.  
Inspections may include the following:
1. Continuity of air barrier system has been achieved throughout the building envelope with no gaps or holes.
2. Continuous structural support of air barrier system has been provided.
3. Masonry and concrete surfaces are smooth, clean and free of cavities, protrusions, and mortar droppings.
4. Site conditions for application temperature and dryness of substrates have been maintained.
5. Maximum exposure time of materials to UV deterioration has not been exceeded.
6. Surfaces have been primed, if applicable.
7. Laps in strips and transition strips have complied with minimum requirements and have been shingled in the 

correct direction (or mastic has been applied on exposed edges), with no fishmouths.
8. Termination mastic has been applied on cut edges.
9. Strips and transition strips have been firmly adhered to substrate.
10. Compatible materials have been used.
11. Transitions at changes in direction and structural support at gaps have been provided.
12. Connections between assemblies (membrane and sealants) have complied with requirements for cleanliness, 

preparation and priming of surfaces, structural support, integrity, and continuity of seal.
13. All penetrations have been sealed.

C. Remove and replace deficient air barrier components and retest as specified above.

3.5 CLEANING AND PROTECTION

A. Protect air barrier system from damage during application and remainder of construction period, according to 
manufacturer's written instructions.
1. Protect air barrier from exposure to UV light and harmful weather exposure as required by manufacturer.  

Remove and replace air barrier exposed for more than 30 days.
2. Protect air barrier from contact with creosote, uncured coal-tar products, TPO, EPDM, flexible PVC 

membranes, and sealants not approved by air barrier manufacturer.
B. Clean spills, stains, and soiling from construction that would be exposed in the completed work using cleaning 

agents and procedures recommended by manufacturer of affected construction.
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C. Remove masking materials after installation.

END OF SECTION 07 27 00
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SECTION 07 42 13 - METAL WALL PANELS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Metal Wall Panels

B. Related Sections:
1. Division 05 Section "Cold-Formed Metal Framing" for cold-formed metal framing supporting 

metal panels.
2. Division 07 Section "Sheet Metal Flashing and Trim" for and other sheet metal work not part of 

metal panel assemblies.

1.3 PERFORMANCE REQUIREMENTS

A. General Performance:  Metal panels shall comply with performance requirements without failure due to 
defective manufacture, fabrication, installation, or other defects in construction.

B. Delegated Design:  Design metal wall panel assembly, including comprehensive engineering analysis by a 
qualified professional engineer, registered in the State of North Carolina, using performance requirements and 
design criteria indicated.

C. Wind-Uplift Resistance:  Provide metal wall panel assemblies that comply with UL 580 for wind-uplift-
resistance class indicated.  
1. Uplift Rating:  UL 90 or as required based on manufacturer’s engineering due to specified wind speed..
2. Wind Loads for fascia and wall panels:  Determine loads based on the following minimum design wind 

pressures:
3. Ultimate Wind Speed 143 mph as listed in the North Carolina State Building Code 2018.

D. FMG Listing:  Provide metal panels and component materials that comply with requirements in FMG 4471 as 
part of a panel system and that are listed in FMG's "Approval Guide" for Class 1 or noncombustible 
construction, as applicable.  Identify materials with FMG markings.
1. Fire/Windstorm Classification:  Class 1A-120.
2. Wind Loads for fascia and wall panels:  Determine loads based on the following minimum design wind 

pressures:
a. Ultimate Wind Speed 143 mph as listed in the North Carolina State Building Code 2018.

E. Thermal Movements:  Allow for thermal movements resulting from ambient and surface temperature changes.  
Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

F. Wall Panel Air Infiltration, ASTM E283:  
1. 0.002 cfm/sq. ft.  air infiltration at static-air-pressure difference of 6.24 lbf/sq. ft.
2. 0.003 cfm/sq. ft.  air infiltration at static-air-pressure difference of 12.00 lbf/sq. ft.

G. Wall Panel Water Penetration Static Pressure, ASTM E331:  No uncontrolled water penetration at a static 
pressure of 20.00 lbf/sq. ft.
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1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for each type of panel and accessory.

B. Shop Drawings:  Show fabrication and installation layouts of metal panels; details of edge conditions, 
side-seam and endlap joints, panel profiles, corners, anchorages, trim, flashings, closures, and 
accessories; and special details.  Distinguish between factory- and field-assembled work.
1. Accessories:  Include details of the following items, at a scale of not less than 1-1/2 inches per 

12 inches:
a. Flashing and trim.

C. Samples for Initial Selection:  For each type of metal wall panel indicated with factory-applied color 
finishes.
1. Include similar Samples of trim and accessories involving color selection.

D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size 
indicated below:
1. Metal Wall Panels:  12 inches long by actual panel width.  Include fasteners, clips, battens, 

closures, and other metal panel accessories.
2. Trim and Closures:  12 inches long.  Include fasteners and other exposed accessories.
3. Accessories:  12-inch- long Samples for each type of accessory.

E. Delegated-Design Submittal:  For metal wall panel assembly indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

F. Qualification Data:  For qualified Installer.
G. Material Certificates:  For thermal insulation and vapor retarders, from manufacturer.
H. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 

agency, for each product.
I. Field quality-control reports.
J. Maintenance Data:  For metal panels to include in maintenance manuals.
K. Warranties:  Samples of special warranties.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
1. Installer Certification:  Obtain written certification from manufacturer of preformed system 

certifying that Installer is approved by manufacturer for installation. 
2. Installer's Field Supervision:  Require Installer to maintain a full-time supervisor/foreman who 

is on jobsite during times that preformed work is in progress and who is experienced in 
installation of systems similar to type and scope required for this Project, and who is certified 
as indicated above.

B. Source Limitations:  Obtain each type of metal panels from single source from single manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, metal panels, and other manufactured items so as not to be damaged 
or deformed.  Package metal panels for protection during transportation and handling.

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface 
damage.

C. Stack metal panels on platforms or pallets, covered with suitable weathertight and ventilated 
covering.  Store metal panels to ensure dryness.  Do not store metal panels in contact with other 
materials that might cause staining, denting, or other surface damage.
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D. Protect strippable protective covering on metal panels from exposure to sunlight and high humidity, 
except to extent necessary for period of metal panel installation.

E. Protect foam-plastic insulation as follows:
1. Do not expose to sunlight, except to extent necessary for period of installation and 

concealment.
2. Protect against ignition at all times.  Do not deliver foam-plastic insulation materials to Project 

site before installation time.
3. Complete installation and concealment of plastic materials as rapidly as possible in each area 

of construction.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify actual dimensions of construction contiguous with metal panels by field 
measurements before fabrication.

1.8 COORDINATION

A. Coordinate sizes and locations of curbs, equipment supports, and penetrations with actual 
equipment provided.

1.9 WARRANTY

A. Special Warranty:  Manufacturer's custom form in which manufacturer agrees to repair or replace 
panels that fail in materials or workmanship within specified warranty period.  
1. Failures include, but are not limited to, the following:

a. Structural failures including rupturing, cracking, or puncturing.
b. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

2. Warranty Period:  20 years from date of Substantial Completion.
B. Special Warranty on Panel Finishes:  Manufacturer's custom form in which manufacturer agrees to 

repair finish or replace metal wall panels that show evidence of deterioration of factory-applied 
finishes within specified warranty period.
1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period:  20 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 METAL PANEL CLADDING

A. Flush-Profile, Concealed Fastener Metal Wall Panels: Structural metal panels consisting of formed metal sheet 
with vertical panel edges and one intermediate stiffening bead, symmetrically placed, with flush joints between 
panels, field assembled with nested lapped edges, and attached to supports using concealed fasteners.
1. Basis of Design:  PacClad Reveal Wall Panel or equal by MBCI, ATAS, Berridge, McElroy, Morin, 

Englert, Fabral, Dimensional Metals or equal Manufacturer.
2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A792/A792M, structural quality, Grade 50, Coating 

Class AZ50, prepainted by the coil-coating process per ASTM A755/A755M.
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3. Nominal Thickness:  24 gauge coated thickness, with smooth surface.
4. Exterior Finish:  Fluoropolymer two-coat system.
5. Color:  As selected by Architect from manufacturer's standard colors.
6. Panel Width:  12 inches.
7. Panel Thickness:  1” inch.
8. Reveal Width:  1 ½” inch.
9. Direction: Panel to run Vertical.

B. General:  Provide complete metal panel assemblies incorporating trim, copings, fasciae, gutters and 
downspouts, and miscellaneous flashings. Provide required fasteners, closure strips, and sealants as indicated in 
manufacturer's written instructions.

C. Flashing and Trim: Match material, thickness, and finish of metal panels.
D. Panel Fasteners:  Self-tapping screws and other acceptable fasteners recommended by metal panel 

manufacturer.  Where exposed fasteners cannot be avoided, supply corrosion-resistant fasteners with heads 
matching color of metal panels by means of factory-applied coating, with weathertight resilient washers.

E. Panel Sealants:
1. Concealed Joint Sealant: Non-curing butyl, AAMA 809.2.
2. Elastomeric Joint Sealant:  Urethane sealant, single-component, ASTM C920 Type S, Grade NS, Class 

25, Use NT, A, M, G, O.
3. Tape Mastic:  Manufacturer's standard butyl type.

2.2 MISCELLANEOUS MATERIALS

A. Panel Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, 
and other suitable fasteners designed to withstand design loads.  Use stainless steel concealed 
fasteners.

2.3 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in 
appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements 
for installation tolerances, metal panel supports, and other conditions affecting performance of the 
Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrates of substances harmful to insulation, including removing projections capable of 
interfering with insulation attachment.
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3.3 METAL PANEL INSTALLATION

A. Concealed-Fastener Formed Metal Panels:  Install metal panel system in accordance with 
manufacturer's written instructions, approved shop drawings, project drawings, and referenced 
publications.  Install metal panels in orientation, sizes, and locations indicated.  Anchor panels and 
other components securely in place. Provide for thermal and structural movement.

B. Fasten metal panels to supports with fasteners at each location indicated on approved shop 
drawings, at spacing and with fasteners recommended by manufacturer. Fasten panel to support 
structure through leading flange.  Snap-fit back flange of subsequent panel into secured flange of 
previous panel.  
1. Cut panels in field where required using manufacturer's recommended methods.
2. Dissimilar Materials:  Where elements of metal panel system will come into contact with 

dissimilar materials, treat faces and edges in contact with dissimilar materials as 
recommended by metal panel manufacturer.

C. Attach panel flashing trim pieces to supports using recommended fasteners and joint sealers.
D. Joint Sealers:  Install liquid sealants where indicated and where required for weatherproof 

performance of metal panel assemblies.
1. Seal panel base assembly, openings, panel head joints, and perimeter joints using joint 

sealers indicated in manufacturer's instructions.
2. Seal perimeter joints between window and door openings and adjacent panels using 

elastomeric joint sealer.
3. Prepare joints and apply sealants per requirements of Division 07 Section "Joint Sealants."

3.4 ACCESSORY INSTALLATION

A. General:  Install accessories with positive anchorage to building and weathertight mounting and 
provide for thermal expansion.  Coordinate installation with flashings and other components.
1. Install components required for a complete metal panel assembly including trim, copings,  

closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 

instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where 
possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams 
that will be permanently watertight and weather resistant.

C. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool marks and 
that is true to line and levels indicated, with exposed edges folded back to form hems.  Install sheet 
metal flashing and trim to fit substrates and to result in waterproof and weather-resistant 
performance.
Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection.  Where lapped expansion provisions cannot be used or would not be sufficiently 
weather resistant and waterproof, form expansion joints of intermeshing hooked flanges, not less 
than 1 inch deep, filled with mastic sealant (concealed within joints).

D. Comply with details of assemblies utilized to establish compliance with performance requirements 
and manufacturer's written installation instructions.

E. Set units true to line and level as indicated.  Install work with laps, joints, and seams that will be 
permanently weather resistant.

3.5 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect panel 
installation, including accessories.  Report results in writing.
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B. Remove and replace applications of metal panels where inspections indicate that they do not comply 
with specified requirements.

C. Additional inspections, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements.

3.6 CLEANING

A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed 
unless otherwise indicated in manufacturer's written installation instructions.  On completion of metal 
panel installation, clean finished surfaces as recommended by metal panel manufacturer.  Maintain 
in a clean condition during construction.

B. Replace metal panels that have been damaged or have deteriorated beyond successful repair by 
finish touchup or similar minor repair procedures.

END OF SECTION 07 42 13
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SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary General 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY  

A. This Section includes sheet metal flashing and trim in the following categories:
1. Metal flashing and counterflashing.

1.3 RELATED SECTIONS  

A. The following Sections contain requirements that relate to this Section:
1. Division 04 Section “Unit Masonry” for through-wall flashing and other integral masonry flashings 

specified as part of masonry work.

1.4 SUBMITTALS  

A. Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification 
Sections.

B. Product Data including manufacturer's material and finish data, installation instructions, and general 
recommendations for each specified flashing material and fabricated product.

C. Shop Drawings of each item specified showing layout, profiles, methods of joining, and anchorage 
details.

D. Samples of sheet metal flashing, trim, and accessory items, in the specified finish.  Where finish involves 
normal color and texture variations, include Sample sets composed of 2 or more units showing the full 
range of variations expected.
1. 8-inch- square Samples of specified sheet materials to be exposed as finished surfaces.

E. Qualification data for firms and persons specified in the "Quality Assurance" Article to demonstrate their 
capabilities and experience.  Include lists of completed projects with project names and addresses, 
names and addresses of architects and owners, and other information specified.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experience Installer who has completed sheet metal flashing and 
trim work similar in material, design, and extent to that indicated for this Project and with a record of 
successful in-service performance.
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B. Mockups:  Prior to installing sheet metal flashing and trim, construct mockups indicated to verify 
selections made under Sample submittals and to demonstrate aesthetic effects as well as qualities of 
materials and execution.  Build mockups to comply with the following requirements, using materials 
indicated for final unit of Work.
1. Locate mockups on-site in the location and of the size indicated or, if not indicated, as directed by 

Architect.
2. Notify Architect one week in advance of the dates and times when mockups will be constructed.
3. Demonstrate the proposed range of aesthetic effects and workmanship.
4. Construct mockups for the following type of sheet metal flashing and trim:

a. Parapet Cap Assembly.
b. Exposed trim.

5. Obtain Architect's approval of mockups before start of final unit of Work.
6. Retain and maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work.
a. Approved mockups in an undisturbed condition at the time of Final Acceptance may 

become part of the completed Work.

1.6 PROJECT CONDITIONS  

A. Coordinate Work of this Section with interfacing and adjoining Work for proper sequencing of each 
installation.  Ensure best possible weather resistance, durability of Work, and protection of materials and 
finishes.

PART 2 - PRODUCTS

2.1 METALS

A. Aluminum: Alloy and temper recommended by aluminum producer and finisher for type of use and finish 
indicated and with not less than the strength and durability of alloy and temper designated below unless 
otherwise indicated.

B. Factory-painted Aluminum Sheet: ASTM B 209, 3003-H14, with a minimum thickness of .040" unless 
indicated otherwise.

C. Metallic-Coated Steel Sheet:  (BASE BID)  Restricted flatness steel sheet, metallic coated by the hot-dip 
process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M.
1. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating designation, 

Grade 40; structural quality.
2. Surface:  Smooth, flat.
3. Color:  As selected by Architect from manufacturer's full range.

2.2 MISCELLANEOUS MATERIALS AND ACCESSORIES

A. Fasteners:  Same metal as sheet metal flashing or other noncorrosive metal as recommended by sheet 
metal manufacturer.  Match finish of exposed heads with material being fastened.
1. Fasteners for Stainless-Steel Sheet:  Series 316 stainless steel.
2. Fasteners for Aluminum-Zinc Alloy-Coated Steel Sheet:  Hot-dip galvanized steel according to 

ASTM A 153/A 153M or ASTM F 2329 or Series 316 stainless steel.
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B. Asphalt Mastic:  SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and containing no 
asbestos fibers, compounded for 15-mil dry film thickness per coat.

C. Mastic Sealant:  Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating sealant.

D. Elastomeric Sealant:  Generic type recommended by sheet metal manufacturer and fabricator of 
components being sealed and complying with requirements for joint sealants as specified in Division 7 
Section "Joint Sealants."

E. Paper Slip Sheet:  5-lb/square red rosin, sized building paper conforming to FS UU-B-790, Type I, 
Style 1b.

F. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and similar accessory units as 
required for installation of Work, matching or compatible with material being installed; noncorrosive; size 
and thickness required for performance.

G. Special “End Beam Box Flashing” Fabrications- Provide Box End Flashing Assemblies as detailed on 
drawings consisting of configurations, shapes and gauges as shown at the end of the “glue-lam” beans. 
Box end flashing shall be constructed of heavy gauge steel assemblies with all joints mitered, fully 
welded and ground smooth. After fabrication, the box end flashing units shall be hot dip galvanized with a 
G-90 minimum coating which will be the final finish.

2.3 FABRICATION, GENERAL

A. Sheet Metal Fabrication Standard:  Fabricate sheet metal flashing and trim to comply with 
recommendations of SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, 
metal, and other characteristics of the item indicated.

B. Comply with details shown to fabricate sheet metal flashing and trim that fit substrates and result in 
waterproof and weather-resistant performance once installed.  Verify shapes and dimensions of surfaces 
to be covered before fabricating sheet metal.

C. Form exposed sheet metal Work that is without excessive oil canning, buckling, and tool marks and that 
is true to line and levels indicated, with exposed edges folded back to form hems.

D. Expansion Provisions:  In gutters, space expansion joints as indicated, or if not indicated place as 
required to provide for one downspouts to be located in any gutter run between expansion joints, with no 
joints allowed within 24 inches of corners.  Fabricate expansion joints in gutters with end caps on both 
gutter runs, separate gutter runs by 1", cover face of joint with a six inch exposed joint cover, and cap the 
joint with an exposed cover plate.  

E. Lapped or bayonet-type expansion joints are not permitted. 

F. Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate elastomeric sealant to 
comply with SMACNA standards and as follows:

G. Fabricate sealed joints in prefinished sheet metal with butt joints and concealed splice plates.  Install 
silicone elastomeric sealant between exposed metal work and splice plates, and rivet one side of 
fabricated unit to splice plate for strength. 
1. Do not use lapped or bayonet-type (nested) joints for sheet metal fabrications.
2. Fabricate concealed splice plates of specific size and profile to maintain lines and form of 

fabricated work.  
3. Provide a 1/8" gap between fabricated units at butt joints.
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H. Separate metal from noncompatible metal or corrosive substrates by coating concealed surfaces at 
locations of contact with asphalt mastic or other permanent separation as recommended by 
manufacturer.

I. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on 
faces of sheet metal exposed to public view.

J. Fabricate cleats and attachment devices from same material as sheet metal component being anchored 
or from compatible, noncorrosive metal recommended by sheet metal manufacturer.

K. Size:  As recommended by SMACNA manual or sheet metal manufacturer for application but never less 
than thickness of metal being secured.

2.4 SHEET METAL FABRICATIONS

A. General:  Fabricate sheet metal items in thickness or weight needed to comply with performance 
requirements but not less than that listed below for each application and metal.

B. Exposed Trim and Parapet Caps:  Fabricate from the following material:
1. 24 Ga., Aluminum-Zinc Alloy-Coated Steel Sheet.

C. Base Flashing:  Fabricate from the following material:
1. 24 Ga., Aluminum-Zinc Alloy-Coated Steel Sheet.

D. Counterflashing:  Fabricate from the following material:
1. 24 Ga., Aluminum-Zinc Alloy-Coated Steel Sheet.

PART 3 - EXECUTION

3.1 EXAMINATION  

A. Examine substrates and conditions under which sheet metal flashing and trim are to be installed and 
verify that Work may properly commence.  Do not proceed with installation until unsatisfactory conditions 
have been corrected.

3.2 INSTALLATION

A. General:  Unless otherwise indicated, install sheet metal flashing and trim to comply with performance 
requirements, manufacturer's installation instructions, and SMACNA's "Architectural Sheet Metal 
Manual."  Anchor units of Work securely in place by methods indicated, providing for thermal expansion 
of metal units; conceal fasteners where possible, and set units true to line and level as indicated.  Install 
Work with laps, joints, and seams that will be permanently watertight and weatherproof.

B. Install exposed sheet metal Work that is without excessive oil canning, buckling, and tool marks and 
that is true to line and levels indicated, with exposed edges folded back to form hems.  Install sheet metal 
flashing and trim to fit substrates and to result in waterproof and weather-resistant performance.  Verify 
shapes and dimensions of surfaces to be covered before fabricating sheet metal.
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C. Expansion Provisions:  In gutters, space expansion joints as indicated, or if not indicated place as 
required to provide for two downspouts to be located in any gutter run between expansion joints, with no 
joints allowed within 24 inches of corners.  Fabricate expansion joints in gutters with end caps on both 
gutter runs, separate gutter runs by 1", cover face of joint with a six inch exposed joint cover, and cap the 
joint with an exposed cover plate.  
1. Lapped or bayonet-type expansion joints are not permitted. 

D. Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate elastomeric sealant to 
comply with SMACNA standards and as follows:
1. Fabricate sealed joints in prefinished sheet metal with butt joints and concealed splice plates.  

Install silicone elastomeric sealant between exposed metal work and splice plates, and rivet one 
side of fabricated unit to splice plate for strength. 
a. Do not use lapped or bayonet-type (nested) joints for sheet metal fabrications.

2. Fabricate concealed splice plates of specific size and profile to maintain lines and form of 
fabricated work.  

3. Provide a 1/8" gap between fabricated units at butt joints.

E. Separations:  Separate metal from non-compatible metal or corrosive substrates by coating concealed 
surfaces, at locations of contact, with asphalt mastic or other permanent separation as recommended by 
manufacturer.

F. Install reglets to receive counterflashing according to the following requirements:
1. Where reglets are shown in masonry, furnish reglets for installation under Division 4 Section "Unit 

Masonry."

G. Counterflashings:  Coordinate installation of counterflashings with installation of assemblies to be 
protected by counterflashing.  Install counterflashings in reglets or receivers.  Secure in a waterproof 
manner by means of snap-in installation and sealant, lead wedges and sealant, interlocking folded seam, 
or blind rivets and sealant.  Lap counterflashing joints a minimum of 2 inches and bed with sealant.

3.3 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal or deterioration 
of finishes.
1. Provide final protection and maintain conditions that ensure sheet metal flashing and trim Work 

during construction is without damage or deterioration other than natural weathering at the time of 
Final Acceptance.

END OF SECTION 07 62 00
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SECTION 07 72 00 - ROOF ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Preformed flashings.

B. Related Sections include the following:
1. Division 06 Section "Rough Carpentry" for roof sheathing, wood cants, and wood nailers.

1.3 SUBMITTALS

A. Product Data:  For each type of roof accessory indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes.

B. Shop Drawings:  Show fabrication and installation details for roof accessories.  Show layouts of roof 
accessories including plans and elevations.  Indicate dimensions, weights, loadings, required clearances, 
method of field assembly, and components.  Include plans, elevations, sections, details, and attachments 
to other work.

C. Coordination Drawings:  Roof plans, drawn to scale, and coordinating penetrations and roof-mounted 
items.  Show the following:
1. Size and location of roof accessories specified in this Section.
2. Method of attaching roof accessories to roof or building structure.
3. Other roof-mounted items including mechanical and electrical equipment, ductwork, piping, and 

conduit.
D. Samples:  For each type of exposed factory-applied finish required and for each type of roof accessory 

indicated, prepared on Samples of size to adequately show color.
E. Warranty:  Special warranty specified in this Section.
F. Engineered Drawings: Provide engineered data for the roof curb for the wind zone specified.

1.4 QUALITY ASSURANCE

A. Sheet Metal Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" details for 
fabrication of units, including flanges and cap flashing to coordinate with type of roofing indicated.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Pack, handle, and ship roof accessories properly labeled in heavy-duty packaging to prevent damage.
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1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify required openings for each type of roof accessory by field measurements 
before fabrication and indicate measurements on Shop Drawings.

1.7 COORDINATION

A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing 
and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and noncorrosive 
installation.

B. With Architect's approval, adjust location of roof accessories that would interrupt roof drainage routes.

1.8 WARRANTY

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace roof accessories that show evidence of deterioration of factory-applied finishes 
within specified warranty period.
1. Fluoropolymer Finish:  Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period:  20 years from date of Final Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, manufacturers listed in other Part 2 
articles.

2.2 METAL MATERIALS

A. Galvanized Steel Sheet:  ASTM A 653/A 653M, G90 coated and mill phosphatized for field painting.
B. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, AZ50 coated.
C. Prepainted, Metallic-Coated Steel Sheet:  Steel sheet metallic coated by hot-dip process and prepainted by 

coil-coating process to comply with ASTM A 755/A 755M.
D. Galvanized Steel Sheet:  ASTM A 653/A 653M, G90 coated.
E. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coated.
F. Exposed Finishes:  High-Performance Organic Finish (2-Coat Fluoropolymer):  Prepare, pretreat, and 

apply coating to exposed metal surfaces to comply with coating and resin manufacturer's written 
instructions.
1. Fluoropolymer 2-Coat System:  Manufacturer's standard 2-coat, thermocured system consisting of 

specially formulated inhibitive primer and fluoropolymer color topcoat containing not less than 70 
percent polyvinylidene fluoride resin by weight; complying with physical properties and coating 
performance requirements 
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G. High-Performance Organic Finish (2-Coat Fluoropolymer):  AA-C12C40R1x (Chemical Finish:  Cleaned 
with inhibited chemicals; Chemical Finish:  Conversion coating; Organic Coating:  Manufacturer's 
standard 2-coat, thermocured system consisting of specially formulated inhibitive primer and 
fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight).  
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with AAMA 2604 and with 
coating and resin manufacturer's written instructions.
1. Color and Gloss:  As selected by Architect from manufacturer's full range

H. Steel Tube:  ASTM A 500, round tube, baked-enamel finished.
I. Galvanized Steel Tube:  ASTM A 500, round tube, hot-dip galvanized to comply with 

ASTM A 123/A 123M.
J. Galvanized Steel Pipe:  ASTM A 53/A 53M.

2.3 MISCELLANEOUS MATERIALS

A. Polyisocyanurate Board Insulation:  ASTM C 1289, 1 inch thick.
B. Wood Nailers:  Softwood lumber, pressure treated with waterborne preservatives for aboveground use, 

complying with AWPA C2; not less than 1-1/2 inches thick.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, 
and other conditions affecting performance of work.
1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored and 

is ready to receive roof accessories.
2. Verify dimensions of roof openings for roof accessories.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Install roof accessories according to manufacturer's written instructions.  Anchor roof 
accessories securely in place and capable of resisting forces specified.  Use fasteners, separators, sealants, 
and other miscellaneous items as required for completing roof accessory installation.  Install roof 
accessories to resist exposure to weather without failing, rattling, leaking, and fastener disengagement.

B. Install roof accessories to fit substrates and to result in watertight performance.
C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against 

galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as 
recommended by manufacturer.
1. Coat concealed side of uncoated aluminum roof accessories with bituminous coating where in 

contact with wood, ferrous metal, or cementitious construction.
2. Underlayment:  Where installing exposed-to-view components of roof accessories directly on 

cementitious or wood substrates, install a course of felt underlayment and cover with a slip sheet, 
or install a course of polyethylene underlayment.

3. Bed flanges in thick coat of asphalt roofing cement where required by roof accessory 
manufacturers for waterproof performance.

D. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs in alignment, 
excessive oil canning, buckling, or tool marks.
1. Verify location of points of access to roof-mounted equipment via use of roof walkways.

E. Seal joints with elastomeric sealant as required by manufacturer of roof accessories.
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3.3 TOUCH UP

A. Touch up factory-primed surfaces with compatible primer ready for field painting in accordance with 
Division 09 Section “Painting”.

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to 
comply with ASTM A 780.

3.4 CLEANING

A. Clean exposed surfaces according to manufacturer's written instructions.

END OF SECTION 07 72 00
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SECTION 07 92 00 - JOINT SEALANTS                                                 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary General 
Conditions and Division 01 Specification sections, apply to work of this section.

1.2 SUMMARY  

A. This Section includes joint sealants for the following locations:
B. Exterior joints in vertical surfaces and non-traffic horizontal surfaces as indicated below. 

1. Construction joints in cast-in-place concrete.
2. Perimeter joints between materials listed above and frames of doors windows and louvers.
3. Perimeter of all doors and windows including aluminum window and doors frames.
4. Perimeter of all aluminum storefront and curtain wall units.
5. Between all dissimilar materials unless otherwise shown.
6. Other locations as required to keep the building watertight.
7. Other joints as indicated. 

C. Exterior joints in horizontal traffic surfaces as indicated below: 
1. Control, expansion, and isolation joints in cast-in-place concrete slabs for walks and paving. 
2. At all locations where concrete walks abut vertical surfaces including building surfaces and back 

of curb.
3. Between all dissimilar materials unless otherwise shown.
4. Other joints as indicated. 

D. Interior joints in vertical surfaces and horizontal nontraffic surfaces as indicated below: 
1. Control and expansion joints on exposed interior surfaces of exterior walls.
2. Perimeter joints of exterior openings.
3. Vertical control joints on exposed surfaces of interior unit masonry walls and partitions.
4. Perimeter joints between interior wall surfaces and frames of interior doors and windows.
5. Tile control and expansion joints.
6. Joints between plumbing fixtures and adjoining walls, floors, and counters.
7. Perimeter joints of toilet fixtures.
8. Joints between dissimilar materials.
9. Other joints as indicated. 

E. Interior joints in horizontal traffic surfaces as indicated below: 
1. Control and expansion joints in cast-in-place concrete slabs. 
2. Control and expansion joints in tile flooring.
3. Other joints as indicated. 
4. Between all dissimilar materials unless otherwise shown.

F. Sealants for glazing purposes are specified in Division 08 Section "Aluminum Framed Entrances and 
Storefront."

1.3 RELATED SECTIONS  

A. The following Sections contain requirements that relate to this Section:
1. Division 07 Section "Sheet Metal Flashing and Trim" for sealing joints related to flashing and 

sheet metal for roofing.
2. Division 08 Section "Glazing" for sealants used in glazing.
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3. Division 09 Section "Gypsum Board" for sealing perimeter joints of gypsum board partitions to 
reduce sound transmission.

4. Division 09 Section "Tiling" for sealing tile joints.

1.4 SYSTEM PERFORMANCES  

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals 
without staining or deteriorating joint substrates.

B. Provide joint sealants that have been produced and installed to establish and maintain watertight and 
airtight continuous seals.

1.5 SUBMITTALS 

A. Product Data:  From manufacturers for each joint sealer product required, including instructions for joint 
preparation and joint sealer application.

B. Samples:  For verification purposes of each type and color of joint sealer required.  Install joint sealer 
samples in ½ inch wide joints formed between two 6 inch long strips of material matching the appearance 
of exposed surfaces adjacent to joint sealants.

C. Certificates:  From manufacturers of joint sealants attesting that their products comply with specification 
requirements and are suitable for the use indicated.

D. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer.
E. SWRI Validation Certificate:  For each elastomeric sealant specified to be validated by SWRI's Sealant 

Validation Program.
F. Qualification Data:  For Installer.
G. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:

1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility 
and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and substrate preparation 
needed for adhesion.

H. Field Test Report Log:  For each elastomeric sealant application.
I. Product Test Reports:  Based on comprehensive testing of product formulations performed by a qualified 

testing agency, indicating that sealants comply with requirements.
J. Warranties:  Special warranties specified in this Section.

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an Installer who has successfully completed within the last 3 years at 
least 3 joint sealer applications similar in type and size to that of this Project.

B. Single Source Responsibility for Joint Sealer Materials:  Obtain joint sealer materials from a single 
manufacturer for each different product required.

C. Product Testing:  Provide comprehensive test data for each type of joint sealer based on tests conducted 
by a qualified independent testing laboratory on current product formulations within a 24-month period 
preceding date of Contractor's submittal of test results to Architect.

1.7 DELIVERY, STORAGE, AND HANDLING  

A. Deliver materials to Project site in original unopened containers or bundles with labels informing about 
manufacturer, product name and designation, color, expiration period for use, pot life, curing time, and 
mixing instructions for multicomponent materials.

B. Store and handle materials in compliance with manufacturers' recommendations to prevent their 
deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.
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1.8 PROJECT CONDITIONS 

A. Environmental Conditions:  Do not proceed with installation of joint sealants under the following 
conditions:
1. When ambient and substrate temperature conditions are outside the limits permitted by joint sealer 

manufacturer or below 40 deg F. 
2. When joint substrates are wet due to rain, frost, condensation or other causes. 
3. When conditions are such that wind borne dust, dirt and other debris will contaminate the sealants 

before they are set and capable of resisting such contamination, unless specific and successful 
measures can be taken to prohibit such contamination. 

B. Joint Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less than 
allowed by joint sealer manufacturer for application indicated.

C. Joint Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable 
of interfering with their adhesion are removed from joint substrates.

1.9 WARRANTY

A. General Warranty:  The warranties specified in this Article shall not deprive the Owner of other rights the 
Owner may have under other provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.

B. Special Installer’s Warranty:  Submit a written, non-prorated full warranty, countersigned by the 
Contractor and the elastomeric sealant Installer agreeing to promptly repair and replace those that leak do 
not otherwise comply with performance and other requirements specified in this section for the following 
warranty period:
1. Warranty Period: Two (2) years from date of Final Acceptance.

C. Special Manufacturer’s Warranty: Submit a written, non-prorated full warranty, signed by the elastomeric 
sealant manufacturer agreeing to promptly furnish joint sealants to repair and replace those that leak do 
not otherwise comply with performance and other requirements specified in this section for the following 
warranty period:
1. Warranty Period: Ten (10) years from date of Final Acceptance.

PART 2 - PRODUCTS  

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, joint fillers and other related materials that are compatible with one 
another and with joint substrates under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience.

B. Colors:  Provide color of exposed joint sealants as selected by Architect from manufacturer's standard 
colors.

2.2 ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing, elastomeric sealant of 
base polymer indicated which complies with ASTM C 920 requirements, including those referenced for 
Type, Grade, Class, and Uses.

B. Multi-Part Nonsag Urethane Sealant for Use NT:  Type M, Grade NS, Class 25, and complying with the 
following requirements for Uses:
1. Uses NT, M, A, and as applicable to joint substrates indicated. 

a. Provide as the general building sealant for all exterior and interior vertical and non-traffic 
horizontal joints, unless otherwise indicated. 
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2. Products:  Subject to compliance with requirements, provide one of the following: 
a. Chem-Calk 500; Bostik Construction Products Div.
b. Vulkem 922; Mameco International, Inc.
c. Dualthane; W.R. Meadows, Inc.
d. Dynatrol II; Pecora Corp.
e. Permapol RC-2; Products Research and Chemical Corp.
f. Sikaflex-2c NS; Sika Corp.
g. Sonolastic NP-2; Sonneborn Building Products Div., Rexnord Chemical Products Inc.
h. Dymeric; Tremco Inc. 

C. One-Part Nonsag Urethane Sealant for Use T:  Type S, Grade NS, Class 25, and complying  with the 
following requirements for Uses:
1. Uses T, NT, M, G, A, and, as applicable to joint substrates indicated. 

a. Provide for exterior concrete paving joints, and for exposed interior concrete slab joints, 
subject to foot or vehicular traffic; and equipment and isolation joints. 

2. Products:  Subject to compliance with requirements, provide one of the following: 
a. Chem-Calk 900; Bostik Construction Products Div.
b. Permapal RC-1; Products Research and Chemical Corp.
c. Sikaflex-1a; Sika Corp.
d. Sikaflex-15LM; Sika Corp. 

D. One-Part Pourable Urethane Sealant for Use T:  Type S, Grade P, Class 25, and complying  with the 
following requirements for Uses:
1. Uses T, M, A, and, as applicable to joint substrates indicated. 

a. Provide for interior concrete slab joints to receive floor finishes. 
2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Chem-Calk 950; Bostik Construction Products Div.
b. Vulkem 45; Mameco International, Inc.
c. NR-201 Urexpan; Pecora Corp.
d. Sonolastic SL-1; Sonneborn Building Products Div., Rexnord  Chemical Products Inc.

E. One-Part Nonacid-Curing Silicone Sealant:  Type S, Grade NS, Class 25, and complying with the 
following requirements for Uses and additional joint movement capability:
1. Uses NT, G, A, and, as applicable to joint substrates indicated. 

a. Additional capability, when tested for adhesion and cohesion under maximum cyclic 
movement per ASTM C 719, to withstand the following percentage changes in joint width 
as measured at time of application and remain in compliance with other requirements of 
ASTM C 920 for Uses indicated: 

b. 50% movement in both extension and compression for a total of 100% movement. 
c. Provide for flashing and sheet metal joints as required, and elsewhere as indicated. 

2. Products:  Subject to compliance with requirements, provide one of the following: 
a. Chem-Calk N-Cure 2000; Bostik Construction Products Div.
b. Dow Corning 790; Dow Corning Corp.
c. Siliglaze N SCS 2501; General Electric Co.
d. Silipruf SCS 2000; General Electric Co.
e. 864; Pecora Corp.
f. Rhodorsil 5C; Rhone-Poulenc Inc.
g. Spectrum 1; Tremco Inc.  
h. Spectrum 2; Tremco Inc. 

2.3 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material and type which are nonstaining; are compatible with joint 
substrates, sealants, primers and other joint fillers; and are approved for applications indicated by sealant 
manufacturer based on field experience and laboratory testing.

B. Sealant Backer Rod:  Provide compressible rod stock of polyethylene foam, polyurethane foam, 
polyethylene jacketed polyurethane foam, butyl rubber foam, neoprene foam or other flexible, permanent, 
durable nonabsorptive material as recommended by sealant manufacturer for back-up of and 
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compatibility with sealant.  Where used with hot-applied sealant, provide heat-resistant type which will 
not be deteriorated by sealant application temperature as indicated.

C. Bond Breaker Tape:  Provide polyethylene tape or other plastic tape as recommended by sealant 
manufacturer, to be applied to sealant-contact surfaces where bond to substrate or joint filler must be 
avoided for proper performance of sealant.  Provide self-adhesive tape where applicable.

2.4 MISCELLANEOUS MATERIALS 

A. Joint Primer/Sealer:  Provide type of joint primer/sealer recommended by sealant manufacturer for joint 
surfaces to be primed or sealed.

B. Cleaners for Nonporous Surfaces:  Provide nonstaining, chemical cleaners of type which are acceptable to 
manufacturers of sealants  and sealant backing materials, which are not harmful to substrates and adjacent 
nonporous materials, and which do not leave oily residues or otherwise have a detrimental effect on 
sealant adhesion or in-service performance.

C. Masking Tape:  Provide nonstaining, nonabsorbent type compatible with joint sealants and to surfaces 
adjacent to joints.

2.5 JOINT FILLERS FOR CONCRETE PAVING 

A. General:  Provide joint fillers of thickness and widths indicated.
B. Bituminous and Fiber Joint Filler:  Provide resilient and non-extruding type premolded bituminous-

impregnated fiberboard units complying with ASTM D 1751; FS HH-F-341, Type I; or AASHTO M 213.
1. Where joints are to receive sealant, provide joint fillers with removable plastic top strips. 

PART 3 - EXECUTION 

3.1 EXAMINATION  

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for compliance with requirements for joint configuration, installation tolerances and other 
conditions affecting joint sealer performance.  Do not proceed with installation of joint sealants until 
unsatisfactory conditions have been corrected.

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with 
recommendations of joint sealer manufacturers and the following requirements:
1. Remove all foreign material from joint substrates which could interfere with adhesion of joint 

sealer, including dust; paints, except for permanent, protective coatings tested and approved for 
sealant adhesion and compatibility by sealant manufacturer; old joint sealants; oil; grease; 
waterproofing; water repellants; water; surface dirt; and frost. 

2. Clean concrete, masonry, unglazed surfaces of ceramic tile and similar porous joint substrate 
surfaces, by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these 
methods to produce a clean, sound substrate capable of developing optimum bond with joint 
sealants.  Remove loose particles remaining from above cleaning operations by vacuuming or 
blowing out joints with oil-free compressed air. 

3. Remove laitance and form release agents from concrete. 
4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile; and other nonporous surfaces 

by chemical cleaners or other means which are not harmful to substrates or leave residues capable 
of interfering with adhesion of joint sealants. 
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B. Joint Priming:  Prime joint substrates where indicated or where recommended by joint sealer 
manufacturer based on preconstruction joint sealer-substrate tests or prior experience.  Apply primer to 
comply with joint sealer manufacturer's recommendations.  Confine primers to areas of joint sealer bond, 
do not allow spillage or migration onto adjoining surfaces.

C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining surfaces 
which otherwise would be permanently stained or damaged by such contact or by cleaning methods 
required to remove sealant smears.  Remove tape immediately after tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint sealant manufacturer's printed installation instructions applicable to products 
and applications indicated, except where more stringent requirements apply.

B. Elastomeric Sealant Installation Standard:  Comply with recommendations of ASTM C 962 for use of 
joint sealants as applicable to materials, applications and conditions indicated.

C. Installation of Sealant Backings: Install sealant backings to comply with the following requirements:
1. Install joint fillers of type indicated to provide support of sealants during application and at 

position required to produce the cross- sectional shapes and depths of installed sealants relative to 
joint widths which allow optimum sealant movement capability. 
a. Do not leave gaps between ends of joint fillers.  Bond ends of gaskets together with 

adhesive of "weld" by other means as recommended by manufacturer to ensure continuous 
watertight and airtight performance.  Miter-cut and bond ends at corners unless molded 
corner units are provided. 

b. Do not stretch, twist, puncture, or tear joint fillers. 
c. Remove absorbent joint fillers which have become wet prior to sealant application and 

replace with dry material. 
2. Install bond breaker tape between sealants and joint fillers, compression seals, or back of joints 

where adhesion of sealant to surfaces at back of joints would result in sealant failure. 
3. Install compressible seals serving as sealant backings to comply with requirements indicated 

above for joint fillers. 
D. Installation of Sealants:  Install sealants by techniques, that result in sealants directly contacting and fully 

wetting joint substrates, completely filling recesses provided for each joint configuration, and providing 
uniform cross-sectional shapes and depths relative to joint widths which allow optimum sealant 
movement capability.
1. For sidewalks, pavements and similar joints sealed with elastomeric sealants and subject to traffic 

and other abrasion and indentation exposures, fill joints to a depth equal to 75% of joint width, but 
neither more than 5/8" deep nor less than 3/8" deep. 

2. For normal moving joints sealed with elastomeric sealants but not subject to traffic, fill joints to a 
depth equal to 50% of joint width, but neither more than ½" deep nor less than 1/4" deep. 

3. Install fire-rated sealants or sealants used in fire-rated joints or assemblies in a accordance with 
manufacturer's recommendations and as acceptable to Code authorities to achieve the required 
rating.

E.  Tooling of Non-sag Sealants:  Immediately after sealant application and prior to time skinning or curing 
begins, tool sealants to form smooth, uniform beads of configuration indicated, to eliminate air pockets, 
and to ensure contact and adhesion of sealant with sides of joint.  Remove excess sealants from surfaces 
adjacent to joint.  Do not use tooling agents which discolor sealants or adjacent surfaces or are not 
approved by sealant manufacturer.
1. Provide concave joint configurations per Figure 6A in ASTM C 962, unless otherwise indicated. 

3.4 CLEANING  

A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by methods and with 
cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.
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3.5 PROTECTION  

A. Protect joint sealants during and after curing period from contact with contaminating substances or from 
damage resulting from construction operations or other causes so that they are without deterioration or 
damage at time of Final Acceptance.  If, despite such protection, damage or deterioration occurs, cut out 
and remove damaged or deteriorated joint sealants immediately and reseal joints with new materials to 
produce joint sealer installations with repaired areas indistinguishable from original work. 
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors and frames. 

B. Related Sections: 

1. Division 08 Section "Door Hardware" for door hardware for hollow metal doors. 

2. Division 08 Section “Glazing” for hollow metal doors and frames. 

3. Division 09 Sections "Painting" for field painting hollow metal doors and frames. 

4. Division 26 Sections for electrical connections including conduit and wiring for door controls and 

operators. 

1.3 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings. 

B. Standard Hollow Metal Work:  Hollow metal work fabricated according to ANSI/SDI A250.8. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 

core descriptions, fire-resistance rating, temperature-rise ratings, and finishes. 

B. Shop Drawings:  Include the following: 

1. Elevations of each door design. 

2. Details of doors, including vertical and horizontal edge details and metal thicknesses. 

3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

4. Locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of anchorages, joints, field splices, and connections. 

7. Details of accessories. 

8. Details of conduit and preparations for power, signal, and control systems. 

9. Submit schedule of doors and frames using same reference numbers for details and openings as 

those on Contract Drawings. 

a. Indicate coordination of glazing frames and stops with glass and glazing requirements. 

C. Other Action Submittals: 

1. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for each type of hollow metal door and frame assembly. 
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1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer. 

B. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a 

qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure 

according to NFPA 252 or UL. 

1. Temperature-Rise Limit:  At vertical exit enclosures and exit passageways, provide doors that 

have a maximum transmitted temperature end point of not more than 450 deg F above ambient 

after 30 minutes of standard fire-test exposure. 

C. Fire-Rated, Borrowed-Light Frame Assemblies:  Assemblies complying with NFPA 80 that are listed and 

labeled, by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-

protection ratings indicated, based on testing according to NFPA 257 or UL 9.  Label each individual 

glazed lite. 

D. Smoke-Control Door Assemblies:  Comply with NFPA 105 or UL 1784. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and Project-

site storage.  Do not use nonvented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs 

and mullions. 

C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a vertical 

position with heads up, spaced by blocking, on minimum 4-inch- high wood blocking.  Do not store in a 

manner that traps excess humidity. 

1. Provide minimum 1/4-inch space between each stacked door to permit air circulation. 

D. Inspect doors and frames on delivery for damage.  Minor damages may be repaired provided refinished 

items match new work and are acceptable to Architect; otherwise, remove and replace damaged items as 

directed. 

1.7 COORDINATION 

A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 

integral anchors.  Deliver such items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Amweld Building Products, LLC. 

2. Ceco Door Products; an Assa Abloy Group company. 

3. Curries Company; an Assa Abloy Group company. 

4. Pioneer Industries, Inc. 

5. Steelcraft; an Ingersoll-Rand company. 
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6. Deansteel Manufacturing 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed 

applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, 

or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum 

G60 or A60 metallic coating. 

D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating designation; mill 

phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or 

ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.  

Fabricated from not less than 0.0478-inch- thick steel sheet; 0.0516-inch- thick galvanized steel 

where used with galvanized steel frames. 

E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M class C or D as 

applicable. 

F. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured according to 

ASTM C 143/C 143M. 

G. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers 

manufactured from slag or rock wool with 6- to 12-lb/cu. ft. density; with maximum flame-spread and 

smoke-development indexes of 25 and 50, respectively; passing ASTM E 136 for combustion 

characteristics. 

H. Glazing:  Comply with requirements in Division 08 Section "Glazing." 

2.3 STANDARD HOLLOW METAL DOORS 

A. General:  Provide 1 ¾ inch thick doors of materials and ANSI/SDI 100 grades and models specified 

below or as indicated on drawings or schedules.   Fabricated with smooth surfaces, without visible joints 

or seams on exposed faces unless otherwise indicated.  Comply with ANSI/SDI A250.8. 

1. Design:  Flush panel. 

2. Core Construction:  Manufacturer's standard polystyrene, polyurethane, polyisocyanurate, 

mineral-board, or vertical steel-stiffener core. 

a. Fire Door Core:  As required to provide fire-protection ratings indicated. 

b. Thermal-Rated (Insulated) Doors:  Where indicated, provide doors fabricated with thermal-

resistance value (R-value) of not less than 6.0 deg F x h x sq. ft./Btu when tested 

according to ASTM C 1363. 

1) Locations:  Exterior doors and interior doors where indicated. 

3. Vertical Edges for Single-Acting Doors:  Manufacturer's standard. 

a. Beveled Edge:  1/8 inch in 2 inches. 

4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- thick, end closures or channels 

of same material as face sheets. 

5. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and 

Frames." 
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B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide doors complying with 

requirements indicated below by referencing ANSI/SDI A250.8 for level and model and 

ANSI/SDI A250.4 for physical performance level: 

1. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 2 (Seamless), .0635 inch 

(16 gauge) thick galvanized steel sheet faces, foam insulated. 

C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet unless metallic-coated sheet is 

indicated.  Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 

for level and model and ANSI/SDI A250.4 for physical performance level: 

1. Level 2 and Physical Performance Level B (Heavy Duty), Model 2 (Seamless), minimum .0478 

inch (18 gauge) thick cold rolled steel sheet faces. Provide for all interior Hollow Metal Doors as 

scheduled unless otherwise noted on drawings. 

2. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 2 (Seamless), .0635 inch 

(16 gauge) thick galvanized steel sheet faces. Provide at Hollow Metal doors where scheduled on 

drawings. 

D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same 

material as door face sheets. 

E. Fabricate concealed continuous stiffeners and hardware reinforcement from either cold- or hot-rolled 

steel sheet. 

2.4 STANDARD HOLLOW METAL FRAMES 

A. General:  Comply with ANSI/SDI A250.8 and with details indicated for type and profile.  Provide metal 

frames for doors, transoms, sidelights, borrowed lights, and other openings, according to ANSI/SDI 100, 

and of types and styles as shown on drawings and schedules.  Conceal fastenings, unless otherwise 

indicated.  Fabricate frames of minimum 16-gauge thick cold-rolled steel sheet. 

B. Exterior Frames:  Fabricated from metallic-coated steel sheet. 

1. Fabricate frames with mitered or coped corners and continuously welded corners. 

2. Fabricate frames of minimum 14-gauge thick cold-rolled steel sheet. 

C. Interior Frames:  Fabricated from cold-rolled steel sheet unless metallic-coated sheet is indicated. 

1. Fabricate frames with mitered or coped corners and continuously welded corners. 

2. Fabricate frames of minimum 16-gauge thick cold-rolled steel sheet. 

D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement plates from 

same material as frames. 

E. Fabricate frames as indicated in door schedule with an integral kerf and fire approved Seals. 

F. Plaster Guards:  Provide minimum 0.0179-inch- thick steel plaster guards or mortar boxes at back of 

hardware cutouts where mortar or other materials might obstruct hardware operation and to close off 

interior of openings. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 

0.042 inch thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches 

long; or wire anchors not less than 0.177 inch thick. 
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B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch thick, and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 

2.6 HOLLOW METAL PANELS 

A. Provide hollow metal panels of same materials, construction, and finish as specified for adjoining hollow 

metal work. 

2.7 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch thick, fabricated from same material as door 

face sheet in which they are installed. 

B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch high unless 

otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, fabricated from same material as 

frames in which they are installed. 

2.8 LOUVERS 

A. Provide louvers for interior doors, where indicated, that comply with SDI 111C, with blades or baffles 

formed of 0.0239-inch- thick, cold-rolled steel sheet set into 0.0359-inch- thick steel frame. 

1. Sightproof Louver:  Stationary louvers constructed with inverted V-shaped or Y-shaped blades. 

2.9 ACCESSORIES 

A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors. 

2.10 FABRICATION 

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to 

required sizes and profiles, with minimum radius for thickness of metal.  Where practical, fit and 

assemble units in manufacturer's plant.  To ensure proper assembly at Project site, clearly identify work 

that cannot be permanently factory assembled before shipment.  

B. Internal Construction:  One of the following manufacturer's standard core materials according to SDI 

standards: 

1. Rigid polystyrene core (required for all exterior doors). 

2. Rigid mineral fiber with internal sound deadener on inside of face sheets. 

3. Clearances:  Not more than 1/8 inch at jambs and heads, except not more than 1/4 inch between 

non-fire-rated pairs of doors.  Not more than 3/4 inch at bottom. 

4. Fire Doors:  Provide clearances according to NFPA 80. 

5. Fabricate exposed faces of doors and panels, including stiles and rails of nonflush units, from only 

cold-rolled steel sheet. 

6. Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and moldings from either 

cold- or hot-rolled steel sheet. 

C. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117. 
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D. Hollow Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit moisture to 

escape.  Seal joints in top edges of doors against water penetration. 

2. Glazed Lites:  Factory cut openings in doors. 

3. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by NFPA 80 

for fire-performance rating or where indicated.  Extend minimum 3/4 inch beyond edge of door on 

which astragal is mounted. 

E. Galvanized Steel Doors, Panels, and Frames:  For the following locations, fabricate doors, panels, and 

frames from galvanized steel sheet according to SDI 112.  Close top and bottom edges of doors flush as 

an integral part of door construction.  Seal joints in top edges of doors against water penetration. 

1. At exterior locations. 

2. Exposed Fasteners:  Unless otherwise indicated, provide countersunk flat or oval heads for 

exposed screws and bolts. 

3. Thermal-Rated (Insulating) Assemblies:  At exterior locations and elsewhere as shown or 

scheduled, provide doors fabricated as thermal-insulating door and frame assemblies and tested 

according to ASTM C 236 or ASTM C 976 on fully operable door assemblies. 

a. Unless otherwise indicated, provide thermal-rated assemblies with U-value rating of 0.24 

Btu/sq. ft. x h x deg F or better. 

4. Reinforce doors and frames to receive surface-applied hardware.  Drilling and tapping for surface-

applied hardware may be done at Project site. 

F. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, 

provide alignment plates or angles at each joint, fabricated of same thickness metal as frames. 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, 

and invisible. 

2. Sidelight and Transom Bar Frames:  Provide closed tubular members with no visible face seams or 

joints, fabricated from same material as door frame.  Fasten members at crossings and to jambs by 

butt welding. 

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 

otherwise indicated. 

4. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted. 

5. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot welds per 

anchor. 

6. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 18 inches from top and bottom of frame.  

Space anchors not more than 32 inches o.c. and as follows: 

1) Two anchors per jamb up to 60 inches high. 

2) Three anchors per jamb from 60 to 90 inches high. 

3) Four anchors per jamb from 90 to 120 inches high. 

4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches or 

fraction thereof above 120 inches high. 

7. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as follows.  

Keep holes clear during construction. 

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers. 

b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers. 

G. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or hot-rolled 

steel sheet. 

H. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised and concealed 

hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 

Hardware Schedule and templates furnished as specified in Division 08 Section "Door Hardware." 

1. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware. 
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2. Coordinate locations of conduit and wiring boxes for electrical connections with Division 26 

Sections. 

I. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form corners of 

stops and moldings with butted or mitered hairline joints.  Minimum 0.0359-inch- thick steel or 0.040-

inch- thick aluminum. 

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow metal 

work. 

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each glazed lite is 

capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and 

frames. 

4. Provide loose screw applied removable stops and moldings on inside of hollow metal work. 

5. Coordinate rabbet width between fixed and removable stops with type of glazing and type of 

installation indicated. 

2.11 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating. 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying 

with ANSI/SDI A250.10 acceptance criteria; recommended by primer manufacturer for substrate; 

compatible with substrate and field-applied coatings despite prolonged exposure. 

2.12 GALVANIZED STEEL SHEET FINISHES: 

A. Surface Preparation:  Clean surfaces with non-petroleum solvent so that surfaces are free of oil or other 

contaminants.  After cleaning, apply a conversion coating of the type suited to the organic coating applied 

over it.  Clean welds, mechanical connections, and abraded areas, and apply galvanizing repair paint 

specified below to comply with ASTM A 780.  

1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in galvanized 

steel, with dry film containing not less than 94 percent zinc dust by weight, and complying with 

DOD-P-21035 or SSPC-Paint 20.  

B. Factory Priming for Field-Painted Finish:  Where field painting after installation is indicated, apply 

air-dried primer specified below immediately after cleaning and pretreatment. 

1. Shop Primer:  Zinc-dust, zinc-oxide primer paint complying with performance requirements of 

FS TT-P-641, Type II. 

2.13 STEEL SHEET FINISHES:  

A. Surface Preparation:  Solvent-clean surfaces to comply with SSPC-SP 1 to remove dirt, oil, grease, and 

other contaminants that could impair paint bond.  Remove mill scale and rust, if present, from uncoated 

steel to comply with SSPC-SP 5 (White Metal Blast Cleaning) or SSPC-SP 8 (Pickling). 

1. Pretreatment:  Immediately after surface preparation, apply a conversion coating of type suited to 

organic coating applied over conversion coating. 

B. Factory Priming for Field-Painted Finish:  Apply shop primer that complies with ANSI A224.1 

acceptance criteria, is compatible with finish paint systems indicated, and has capability to provide a 

sound foundation for field-applied topcoats.  Apply primer immediately after surface preparation and 

pretreatment. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 

installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, 

and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. 

B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, 

twist, and plumbness to the following tolerances: 

1. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb 

perpendicular to frame head. 

2. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of 

wall. 

3. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and 

perpendicular to plane of wall. 

4. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular line from head to 

floor. 

C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware. 

3.3 INSTALLATION 

A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; 

comply with Drawings and manufacturer's written instructions. 

B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with 

ANSI/SDI A250.11. 

1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors 

are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth 

and undamaged. 

a. Except for frames located in existing concrete, masonry, or gypsum board assembly 

construction, place frames before constructing enclosing walls and ceilings. 

b. In masonry construction, install at least 3 wall anchors per jamb adjacent to hinge location 

on hinge jamb and at corresponding heights on strike jamb.  Acceptable anchors include 

masonry wire anchors and masonry T-shaped anchors. 

c. In metal-stud partitions, install at least 3 wall anchors per jamb at hinge and strike levels.  

In steel-stud partitions, attach wall anchors to studs with screws. 

d. At fire-protection-rated openings, install frames according to NFPA 80. 

e. Where frames are fabricated in sections because of shipping or handling limitations, field 

splice at approved locations by welding face joint continuously; grind, fill, dress, and make 

splice smooth, flush, and invisible on exposed faces. 

f. Install frames with removable glazing stops located on secure side of opening. 

g. Install door silencers in frames before grouting. 
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h. Remove temporary braces necessary for installation only after frames have been properly 

set and secured. 

i. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 

j. Field apply bituminous coating to backs of frames that are filled with grout containing 

antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure 

with postinstalled expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled expansion 

anchors if so indicated and approved on Shop Drawings. 

3. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between 

frames and masonry with grout. 

4. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, twist, and 

plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from 

jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to 

plane of wall. 

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel 

lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  

Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch. 

b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch. 

c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch. 

d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 inch. 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 

3. Smoke-Control Doors:  Install doors according to NFPA 105. 

D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with hollow metal 

manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 

9 inches o.c. and not more than 2 inches o.c. from each corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  

Leave work in complete and proper operating condition.  Remove and replace defective work, including 

hollow metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow metal work immediately after installation. 

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat 

and apply touchup of compatible air-drying, rust-inhibitive primer. 

D. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint according to 

manufacturer's written instructions. 
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END OF SECTION 08 11 13 
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SECTION 08 14 16 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Solid-core doors with wood-veneer faces. 

2. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Sections: 

1. Division 08 Section "Glazing" for glass view panels in flush wood doors. 

1.3 SUBMITTALS 

A. Product Data:  For each type of door indicated.  Include details of core and edge construction, louvers, 

and trim for openings.  Include factory-finishing specifications. 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 

construction details not covered in Product Data; location and extent of hardware blocking; and other 

pertinent data. 

1. Indicate dimensions and locations of mortises and holes for hardware. 

2. Indicate dimensions and locations of cutouts. 

3. Indicate requirements for veneer matching. 

4. Indicate doors to be factory finished and finish requirements. 

5. Indicate fire-protection ratings for fire-rated doors. 

C. Samples for Initial Selection:  For factory-finished doors 

1. Veneer samples for doors with transparent finish.  Provide three sets of veneer samples of the 

species indicated, 12" x 12", showing the full range of color or grain variation anticipated. 

a. Provide samples showing factory stain and factory transparent finish. 

D. Samples for Verification: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for each 

material and finish.  For each wood species and transparent finish, provide set of three samples 

showing typical range of color and grain to be expected in the finished work. 

2. Louver blade and frame sections, 6 inches long, for each material and finish specified. 

3. Frames for light openings, 6 inches long, for each material, type, and finish required. 

E. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain flush wood doors from single manufacturer. 
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B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural Woodwork 

Quality Standards Illustrated."  

1. Provide AWI Quality Certification Labels or an AWI letter of licensing for Project indicating that 

doors comply with requirements of grades specified. 

C. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a qualified 

testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to 

NFPA 252 or UL. 

1. Doors to be category “A” with integral Intumescent to meet IBC2000 positive pressure 

requirements. 

2. Temperature-Rise Limit:  Where indicated, provide doors that have a maximum transmitted 

temperature end point of not more than 450 deg F above ambient after 30 minutes of standard fire-

test exposure. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in plastic bags or cardboard cartons 

C. Mark each door on top and bottom rail with opening number used on Shop Drawings. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and weathertight, 

wet work in spaces is complete and dry, and HVAC system is operating and maintaining ambient 

temperature and humidity conditions at occupancy levels during the remainder of the construction period 

as required in AWI quality standard Section 100-S-11 "Relative Humidity and Moisture Content.". 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace doors 

that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 

b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch span. 

2. Warranty shall also include installation and finishing that may be required due to repair or 

replacement of defective doors. 

3. Warranty Period for Solid-Core Interior Doors:  Life of installation. 

B. General Warranty:  Door manufacturer's warranty specified in this Article shall not deprive the Owner of 

other rights the Owner may have under other provisions of the Contract Documents and shall be in 

addition to, and run concurrent with, other warranties made by the Contractor under requirements of the 

Contract Documents. 



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017 

Richlands, NC                                                                                                                            Onslow County Schools 

 

FLUSH WOOD DOORS  08 14 16 - 3 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following: 

1. Algoma Hardwoods, Inc. 

2. Eggers Industries. 

3. Weyerhauser, Co. 

4. Mohawk Flush Doors, Inc.; a Masonite company. 

5. VT Industries Inc. 

2.2 VENEERED-FACED DOORS FOR TRANSPARENT FINISH 

A. Interior Solid-Core Doors: 

1. Grade:  Premium, with Grade A faces. 

2. Finish: Clear and Standard Stain 

3. Species:  Clear Select White Birch 

4. Cut:  Plain sliced  

5. Match between Veneer Leaves:  Book match. 

6. Assembly of Veneer Leaves on Door Faces:  Running match. 

7. Pair and Set Match:  Provide for doors hung in same opening or separated only by mullions. 

8. Exposed Vertical Edges:  Same species as faces. 

9. Core:  Particleboard: ANSI A208.1 

a. Provide door core rated for the fire rating indicated in the door schedule.  

10. Construction:  Five plies.  Stiles and rails are bonded to core, then entire unit abrasive planed 

before veneering.  Faces are bonded to core using a hot press. 

11. WDMA I.S.1-A Performance Grade:  Heavy Duty. 

2.3 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of 

referenced quality standard for fitting unless otherwise indicated. 

1. Comply with requirements in NFPA 80 for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with DHI-

WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W series 

standards, and hardware templates. 

1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment before 

factory machining. 

2. Metal Astragals:  Factory machine astragals and formed-steel edges for hardware for pairs of fire-

rated doors. 

C. Openings:  Cut and trim openings through doors in factory. 

1. Light Openings:  Trim openings with moldings of material and profile indicated. 

2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with applicable 

requirements in Division 08 Section "Glazing." 

3. Louvers:  Factory install louvers in prepared openings. 
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2.4 FACTORY FINISHING 

A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, including 

fitting doors for openings and machining for hardware that is not surface applied, before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be omitted on 

bottom edges, edges of cutouts, and mortises. 

B. Finish doors at factory. 

C. Transparent Finish: 

1. Grade:  Premium Custom. 

2. Finish:  AWI conversion varnish or catalyzed polyurethane. 

3. Staining:  As selected by Architect from manufacturer's full range. 

4. Effect:  Filled finish. 

5. Sheen:  Semigloss. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames before hanging doors. 

1. Verify that frames comply with indicated requirements for type, size, location, and swing 

characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Hardware:  For installation, see Division 08 Section "Door Hardware." 

B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the 

referenced quality standard, and as indicated. 

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80. 

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels as indicated below; 

do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors.  

Machine doors for hardware.  Seal edges of doors, edges of cutouts, and mortises after fitting and 

machining. 

1. Clearances:  Provide 1/8 inch at heads, jambs, and between pairs of doors.  Provide 1/8 inch from 

bottom of door to top of decorative floor finish or covering unless otherwise indicated.  Where 

threshold is shown or scheduled, provide 1/4 inch from bottom of door to top of threshold unless 

otherwise indicated. 

a. Comply with NFPA 80 for fire-rated doors. 

2. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 

3. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only to extent 

permitted by labeling agency. 

D. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge. 

E. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project 

site. 
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1. Factory Finish doors to comply with AWI finish TR6 (AWI #5) and provide stain color as selected 

by Architect. Factory finishing shall comply with Section 1500 AWI - 7th Edition 1997. Provide  

12" X 12" door  samples with final stain and finish selection. Doors shall match final approved 

sample. 

3.3 ADJUSTING 

A. Operation:  Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  Doors may be 

repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing. 

END OF SECTION 08 14 16 
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Access doors and frames for walls and ceilings.

B. Related Sections include the following:
1. Division 09 Section "Acoustical Tile Ceilings" for suspended acoustical tile ceilings.

1.3 SUBMITTALS
A. Product Data:  For each type of access door and frame indicated.  Include construction details, fire ratings, materials, 

individual components and profiles, and finishes.

1.4 QUALITY ASSURANCE
A. Source Limitations:  Obtain each type of access door(s) and frame(s) through one source from a single manufacturer.

1.5 COORDINATION
A. Verification:  Determine specific locations and sizes for access doors needed to gain access to concealed plumbing, 

mechanical, or other concealed work, and indicate in the schedule specified in "Submittals" Article.

PART 2 - PRODUCTS

2.1 STEEL MATERIALS
A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

1. ASTM A 123/A 123M, for galvanizing steel and iron products.
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

B. Steel Sheet:  electrolytic zinc-coated, ASTM A 591/A 591M with cold-rolled steel sheet substrate complying with 
ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.

C. Steel Finishes:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.
1. Surface Preparation for Steel Sheet:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to remove 

dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill scale and rust, if present, from 
uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, 
"Pickling."

2. Factory-Primed Finish:  Apply shop primer immediately after cleaning and pretreating.
D. Drywall Beads:  Edge trim formed from 0.0299-inch zinc-coated steel sheet formed to receive joint compound and in size 

to suit thickness of gypsum board.
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2.2 ACCESS DOORS AND FRAMES FOR CEILINGS
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not limited to, the following:
1. Acudor Products, Inc.
2. Babcock-Davis; A Cierra Products Co.
3. Bar-Co, Inc. Div.; Alfab, Inc.
4. Cendrex Inc.
5. Dur-Red Products.
6. Elmdor/Stoneman; Div. of Acorn Engineering Co.
7. Jensen Industries.
8. J. L. Industries, Inc.
9. Karp Associates, Inc.
10. Larsen's Manufacturing Company.
11. MIFAB, Inc.
12. Milcor Inc.
13. Nystrom, Inc.
14. Williams Bros. Corporation of America (The).

B. Flush Access Doors and Trimless Frames:  Fabricated from steel sheet.
1. Locations:  Ceiling surfaces, As Indicated on Drawings
2. Size: 2’-0” x 2’-0”
3. Door:  Minimum 0.060-inch- thick sheet metal, set flush with surrounding finish surfaces.
4. Frame:  Minimum 0.060-inch- thick sheet metal with drywall bead flange.
5. Hinges:  Continuous piano.
6. Latch:  Cam latch operated by screwdriver.
7. Provide UL rated assemblies for access doors in rated walls or ceilings.

2.3 FABRICATION
A. General:  Provide access door and frame assemblies manufactured as integral units ready for installation.
B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces 

without blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish attachment devices and 

fasteners of type required to secure access panels to types of supports indicated.
1. For trimless frames with drywall bead, provide edge trim for gypsum board securely attached to perimeter of 

frames.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with manufacturer's written instructions for installing access doors and frames.
B. Set frames accurately in position and attach securely to supports with plane of face panels aligned with adjacent finish 

surfaces.
C. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

3.2 ADJUSTING AND CLEANING
A. Adjust doors and hardware after installation for proper operation.
B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.

END OF SECTION 08 31 13
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SECTION 08 43 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Exterior windows (fixed glass) 

B. Related Sections:
1. Division 08 Section “Glazing” for glazing with frames.

1.3 PERFORMANCE REQUIREMENTS

A. General Performance:  Aluminum-framed systems shall withstand the effects of the following performance 
requirements without exceeding performance criteria or failure due to defective manufacture, fabrication, installation, 
or other defects in construction:
1. Movements of supporting structure indicated on Drawings including, but not limited to, story drift and 

deflection from uniformly distributed and concentrated live loads.
2. Dimensional tolerances of building frame and other adjacent construction.
3. Failure includes the following:

a. Deflection exceeding specified limits.
b. Thermal stresses transferring to building structure.
c. Framing members transferring stresses, including those caused by thermal and structural movements 

to glazing.
d. Noise or vibration created by wind and by thermal and structural movements.
e. Loosening or weakening of fasteners, attachments, and other components.
f. Sealant failure.

B. Structural Loads:
1. Wind Loads:  Provide aluminum entrance and storefront assemblies for wind loading of 150 mph (ASCE 7-98) 

and capable of withstanding minimum wind pressures of 50 psf inward and 50 psf outward acting normal to 
the plane of the wall.
a. Ultimate Design Wind Speed:  150 mph.

2. Other structural data:  See sheet G0-01
C. Deflection of Framing Members:

1. Deflection Normal to Wall Plane:  Limited to edge of glass in a direction perpendicular to glass plane shall not 
exceed L/175 of the glass edge length for each individual glazing lite or an amount that restricts edge 
deflection of individual glazing lites to 3/4 inch, whichever is less.

2. Deflection Parallel to Glazing Plane:  Limited to amount not exceeding that which reduces glazing bite to less 
than 75 percent of design dimension and that which reduces edge clearance between framing members and 
glazing or other fixed components directly below them to less than 1/8 inch and clearance between members 
and operable units directly below them to less than 1/16 inch.

D. Structural-Test Performance:  Provide aluminum-framed systems tested according to ASTM E 330 as follows:
1. When tested at positive and negative wind-load design pressures, systems do not evidence deflection 

exceeding specified limits.
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2. When tested at 150 percent of positive and negative wind-load design pressures, systems, including anchorage, 
do not evidence material failures, structural distress, and permanent deformation of main framing members 
exceeding 0.2 percent of span.

3. Test Durations:  As required by design wind velocity, but not fewer than 10 seconds.
E. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed glazing and framing 

areas of 0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a minimum static-air-pressure 
difference of 1.57 lbf/sq. ft..

F. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not evidence water penetration 
through fixed glazing and framing areas when tested according to ASTM E 331 at a minimum static-air-pressure 
difference of 20 percent of positive wind-load design pressure, but not less than 6.24 lbf/sq. ft..

G. Water Penetration under Dynamic Pressure:  Provide aluminum-framed systems that do not evidence water leakage 
through fixed glazing and framing areas when tested according to AAMA 501.1 under dynamic pressure equal to 20 
percent of positive wind-load design pressure, but not less than 6.24 lbf/sq. ft..
1. Maximum Water Leakage:  No uncontrolled water penetrating aluminum-framed systems or water appearing 

on systems' normally exposed interior surfaces from sources other than condensation.  Water leakage does not 
include water controlled by flashing and gutters that is drained to exterior and water that cannot damage 
adjacent materials or finishes.

H. Thermal Movements:  Provide aluminum-framed systems that allow for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.
2. Test Performance:  No buckling; stress on glass; sealant failure; excess stress on framing, anchors, and 

fasteners; or reduction of performance when tested according to AAMA 501.5.
a. High Exterior Ambient-Air Temperature:  That which produces an exterior metal-surface temperature 

of 180 deg F.
b. Low Exterior Ambient-Air Temperature:  0 deg F.

3. Interior Ambient-Air Temperature:  75 deg F.
I. Condensation Resistance:  Provide aluminum-framed systems with fixed glazing and framing areas having 

condensation-resistance factor (CRF) of not less than 45 when tested according to AAMA 1503.
J. Thermal Conductance:  Provide aluminum-framed systems with fixed glazing and framing areas having an average U-

factor of not more than 0.57 Btu/sq. ft. x h x deg F when tested according to AAMA 1503.
K. Structural Sealant:  Capable of withstanding tensile and shear stresses imposed by aluminum-framed systems without 

failing adhesively or cohesively.  When tested for preconstruction adhesion and compatibility, cohesive failure of 
sealant shall occur before adhesive failure.
1. Adhesive failure occurs when sealant pulls away from substrate cleanly, leaving no sealant material behind.
2. Cohesive failure occurs when sealant breaks or tears within itself but does not separate from each substrate 

because sealant-to-substrate bond strength exceeds sealant's internal strength.
L. Structural-Sealant Joints:  Designed to produce tensile or shear stress of less than 20 psi.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for aluminum-framed systems.

B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, and attachments to other 
work.
1. Include details of provisions for system expansion and contraction and for drainage of moisture in the system 

to the exterior.
C. Samples for Initial Selection:  For units with factory-applied color finishes.
D. Other Action Submittals:

1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, detailing fabrication and 
assembly of entrance door hardware, as well as procedures and diagrams.  
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Coordinate final entrance door hardware schedule with doors, frames, and related work to ensure proper size, 
thickness, hand, function, and finish of entrance door hardware.

E. Delegated-Design Submittal:  For aluminum-framed systems indicated to comply with performance requirements and 
design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation.
1. Detail fabrication and assembly of aluminum-framed systems.
2. Include design calculations.

F. Qualification Data:  For qualified Installer.
G. Seismic Qualification Certificates:  For aluminum-framed systems, accessories, and components, from manufacturer.

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled 
components or on calculation.

H. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for 
aluminum-framed systems, indicating compliance with performance requirements.

I. Quality-Control Program for Structural-Sealant-Glazed System:  Include reports.
J. Maintenance Data:  For aluminum-framed systems to include in maintenance manuals.
K. Warranties:  Sample of special warranties.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units 
required for this Project.
Do not revise intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If revisions 
are proposed, submit comprehensive explanatory data to Architect for review.

B. Preconstruction Sealant Testing:  For structural-sealant-glazed systems, perform sealant manufacturer's standard tests 
for compatibility with and adhesion of each material that will come in contact with sealants and each condition 
required by aluminum-framed systems.
1. Test a minimum five samples each of metal, glazing, and other material.
2. Prepare samples using techniques and primers required for installed systems.
3. For materials that fail tests, determine corrective measures necessary to prepare each material to ensure 

compatibility with and adhesion of sealants including, but not limited to, specially formulated primers.  After 
performing these corrective measures on the minimum number of samples required for each material, retest 
materials.

C. Accessible Entrances:  Comply with applicable provisions NCSBC 2012 and ICC/ANSI A117.1-2009.
D. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single manufacturer.
E. Structural-Sealant Glazing:  Comply with ASTM C 1401, "Guide for Structural Sealant Glazing" for design and 

installation of structural-sealant-glazed systems.
F. Structural-Sealant Joints:  Design reviewed and approved by structural-sealant manufacturer.
G. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.2, "Structural Welding Code - 

Aluminum."
H. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and 

set quality standards for fabrication and installation.
1. Build mockup of typical wall area as shown on Drawings.
2. Field testing shall be performed on mockups according to requirements in "Field Quality Control" Article.
3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in 

mockups unless Architect specifically approves such deviations in writing.
4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

I. Preinstallation Conference:  Conduct conference at Project site.
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1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of structural supports for aluminum-framed systems by field 
measurements before fabrication and indicate measurements on Shop Drawings.

1.7 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of 
aluminum-framed systems that do not comply with requirements or that fail in materials or workmanship within 
specified warranty period.
1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.
b. Noise or vibration caused by thermal movements.
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
d. Adhesive or cohesive sealant failures.
e. Water leakage through fixed glazing and framing areas.
f. Failure of operating components.

2. Warranty Period:  Five years from date of Final Completion.
B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components 

on which finishes do not comply with requirements or that fail in materials or workmanship within specified warranty 
period.  Warranty does not include normal weathering.
1. Warranty Period:  10 years from date of Final Completion.

1.8 MAINTENANCE SERVICE

A. Entrance Door Hardware:
1. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions 

as needed for Owner's continued adjustment, maintenance, and removal and replacement of entrance door 
hardware.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design Product:  Designs indicated on the Drawings are based on YKK series products. Subject to 
compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
1. EFCO Corporation.
2. Kawneer North America; an Alcoa company.
3. Old Castle Building Envelope 
4. YKK AP America Inc.
5. Tubelite Inc.

2.2 STOREFRONT FRAMING SYSTEMS

A. Storefront Frames:  Basis of Design YKK YES 45 TU
1. Description: Thermally broken impact resistant center set storefront framing system for insulating glass
2. Size:  2” x 4 ½“
3. Flush glazed from the exterior with 1” insulated glazing
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4. Frame to be Thermally broken
5. Provide as indicated on the drawings.

2.3 MATERIALS

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.
1. Sheet and Plate:  ASTM B 209.
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221.
3. Extruded Structural Pipe and Tubes:  ASTM B 429.
4. Structural Profiles:  ASTM B 308/B 308M.

B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, complying with SSPC-
PS Guide No. 12.00; applied immediately after surface preparation and pretreatment.  Select surface preparation 
methods according to recommendations in SSPC-SP COM and prepare surfaces according to applicable SSPC 
standard.
1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M.
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M.
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M.

2.4 FRAMING SYSTEMS

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness required and 
reinforced as required to support imposed loads.
1. Construction:  Thermally broken.
2. Glazing System:  Retained mechanically with gaskets on four sides.
3. Glazing Plane:  Center.

B. Provide for flush glazing storefront from the exterior on all sides without projecting stops.  Shop-fabricate and 
preassemble frame components where possible.  Provide storefront frame sections without exposed seams.
1. Mullion Configurations:  Provide pockets at the inside glazing face to receive resilient elastomeric glazing.  
2. Mullions and horizontals shall be one piece.  Make provisions to drain moisture accumulation to the exterior

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims 
for aligning system components.  Provide high-strength aluminum brackets and reinforcements; where use of 
aluminum is not feasible provide nonmagnetic stainless steel or hot-dip galvanized steel complying with 
ASTM A 123.

D. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and 
accessories compatible with adjacent materials.
1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and structural 

movements, wind loads, or vibration.
2. Reinforce members as required to receive fastener threads.
3. Use exposed fasteners with countersunk Phillips screw heads, fabricated from stainless steel.

E. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts, complying with 
ASTM A 123/A 123M or ASTM A 153/A 153M.

F. Concealed Flashing:  Dead-soft, 0.018-inch (26 gauge) thick stainless steel or .026-inch thick minimum extruded 
aluminum alloy and type selected by manufacturer for compatibility with other components, ASTM A 240/A 240M of 
type recommended by manufacturer.

G. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by manufacturer for joint type.



Trexler Middle School Renovation & Site Improvements                                                   Smith Sinnett / 2022017
Onslow County Schools  

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS08 43 13 - 6

2.5 GLAZING SYSTEMS

A. Glazing:  As specified in Division 08 Section "Glazing."
B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or extruded, of profile and 

hardness required to maintain watertight seal.
C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type.

2.6 ACCESSORY MATERIALS

A. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in Division 07 Section "Joint 
Sealants."

B. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing 
no asbestos; formulated for 30-mil thickness per coat.

C. 0.050 Aluminum Sill Flashing End Dams featuring 3 point attachment.  

2.7 FABRICATION

A. General:
1. Form or extrude aluminum shapes before finishing.
2. Fabricate aluminum entrance and storefront components to designs, sizes and thicknesses indicated and to 

comply with indicated standards.  Sizes and profile requirements are indicated on the drawings.  Variable 
dimensions are indicated, with maximum and minimum dimensions required, to achieve design requirements 
and coordination with other work.
a. Thermal-Break Construction:  Fabricate storefront framing system with an integrally concealed, low-

conductance thermal barrier, located between exterior materials and exposed interior members to 
eliminate direct metal-to-metal contact.  Use manufacturer's standard construction that has been in use 
for similar projects for period of not less than 3 years.

3. Complete fabrication, assembly, finishing, hardware application, and other work to the greatest extent possible 
before shipment to the Project site.  Disassemble components only as necessary for shipment and installation.

4. Perform fabrication operations, including cutting, fitting, forming, drilling and grinding of metal work to 
prevent damage to exposed finish surfaces.  Complete these operations for hardware prior to application of 
finishes.

5. Do not drill and tap for surface-mounted hardware items until time of installation at project site.
B. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:

1. Profiles that are sharp, straight, and free of defects or deformations.
2. Accurately fitted joints with ends coped or mitered.
3. Means to drain water passing joints, condensation within framing members, and moisture migrating within the 

system to exterior.
4. Physical and thermal isolation of glazing from framing members.
5. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing 

edge clearances.
6. Provisions for field replacement of glazing from interior for vision glass and exterior for spandrel glazing or 

metal panels.
7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

C. Reinforcing:
1. Install reinforcing as required for hardware and as necessary for performance requirements, sag resistance and 

rigidity.
2. Provide closer reinforcing at header.
3. Provide exit device strike reinforcing at jamb.

D. Storefront Framing:  Fabricate components for assembly using shear-block system.
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E. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and for installing entrance 
door hardware.
1. At exterior doors, provide compression weather stripping at fixed stops.

F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware.
1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable strip and mortised into 

door edge.
2. At exterior doors, provide weather drip caps & sweeps applied to door bottoms.

G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest extent possible.  Cut, drill, 
and tap for factory-installed entrance door hardware before applying finishes.

H. Dissimilar Metals:  Separate dissimilar metals with bituminous paint, or a suitable sealant, or a nonabsorptive plastic 
or elastomeric tape, or a gasket between the surfaces.  Do not use coatings containing lead.

I. Continuity:  Maintain accurate relation of planes and angles with hairline fit of contacting members.
1. Uniformity of Metal Finish:  Abutting extruded aluminum members shall not have an integral color or texture 

variation greater than half the range indicated in the sample pair submittal.
J. Fasteners:  Conceal fasteners wherever possible.
K. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

2.8 ALUMINUM FINISHES

A. Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
B. Color:  Clear

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:
1. Comply with manufacturer's written instructions.
2. Do not install damaged components.
3. Fit joints to produce hairline joints free of burrs and distortion.
4. Rigidly secure nonmovement joints.
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration.
6. Seal joints watertight unless otherwise indicated.

B. Metal Protection:
1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces 

with primer or applying sealant or tape, or by installing nonconductive spacers as recommended by 
manufacturer for this purpose.

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with 
bituminous paint.

3. Zinc or cadmium plate steel anchors and other unexposed fasteners after fabrication.
C. Install components to drain water passing joints, condensation occurring within framing members, and moisture 

migrating within the system to exterior.
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D. Set continuous sill members and flashing in full sealant bed as specified in Division 07 Section "Joint Sealants" to 
produce weathertight installation.

E. Install components plumb and true in alignment with established lines and grades, and without warp or rack.
F. Drill and tap frames and doors and apply surface-mounted hardware items.  Comply with hardware manufacturer's 

instructions and template requirements.  Use concealed fasteners wherever possible.
G. Install glazing as specified in Division 08 Section "Glazing."
H. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points.

1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather stripping.
2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door hardware according to 

entrance door hardware manufacturers' written instructions using concealed fasteners to greatest extent 
possible.

I. Install perimeter joint sealants as specified in Division 07 Section "Joint Sealants" to produce weathertight installation.

3.3 ERECTION TOLERANCES

A. Install aluminum-framed systems to comply with the following maximum erection tolerances:
1. Location and Plane:  Limit variation from true location and plane to 1/8 inch in 12 feet; 1/4 inch over total 

length.
2. Alignment:

a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch.
b. Where surfaces meet at corners, limit offset from true alignment to 1/32 inch.

B. Diagonal Measurements:  Limit difference between diagonal measurements to 1/8 inch.

3.4 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and 
inspections.

B. Testing Services:  Testing and inspecting of representative areas to determine compliance of installed systems with 
specified requirements shall take place as follows.  Do not proceed with installation of the next area until test results 
for previously completed areas show compliance with requirements.

C. Repair or remove work if test results and inspections indicate that it does not comply with specified requirements.
D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or 

additional work with specified requirements.
E. Aluminum-framed assemblies will be considered defective if they do not pass tests and inspections.
F. Prepare test and inspection reports.

3.5 FINAL CLEANING / ADJUSTING

A. Adjust operating entrance door hardware to function smoothly as recommended by manufacturer.
1. For entrance doors accessible to people with disabilities, adjust closers to provide a 3-second closer sweep 

period for doors to move from a 70-degree open position to 3 inches from the latch, measured to the leading 
door edge.

B. Cleaning:  Clean the completed system, inside and out, promptly after installation, exercising care to avoid damage to 
coatings.Clean glass surfaces after installation, complying with requirements contained in the "Glass and Glazing" 
Section for cleaning and maintenance.  Remove excess glazing and sealant compounds, dirt and other substances from 
aluminum surfaces.

C. Protection:  Institute protective measures required throughout the remainder of the construction period to ensure that 
aluminum entrances and storefronts will be without damage or deterioration, other than normal weathering, at time of 
acceptance.
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3.6 ENTRANCE DOOR HARDWARE SETS:  See Division 08, “Door Hardware”.

END OF SECTION 08 43 13
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SECTION 08 71 00 – DOOR HARDWARE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes:  

1. Mechanical and electrified door hardware 
2. Electronic access control system components 

B. Section excludes:  

1. Windows 
2. Cabinets (casework), including locks in cabinets 
3. Signage 
4. Toilet accessories 
5. Overhead doors 

C. Related Sections: 

1. Division 01 Section “Alternates” for alternates affecting this section. 
2. Division 06 Section “Rough Carpentry” 
3. Division 06 Section "Interior Architectural Woodwork” 
4. Division 07 Section “Joint Sealants” for sealant requirements applicable to threshold 

installation specified in this section. 
5. Division 08 Sections: 

a. “Metal Doors and Frames” 
b. “Flush Wood Doors”  

6. Division 09 sections for touchup, finishing or refinishing of existing openings modified by 
this section. 

7. Division 26 “Electrical” sections for connections to electrical power system and for low-
voltage wiring. 

8. Division 28 “Electronic Safety and Security” sections for coordination with other 
components of electronic access control system and fire alarm system. 

1.02 REFERENCES 

A. UL, LLC 

1. UL 1784 - Air Leakage Tests of Door Assemblies 
2. UL 305 - Panic Hardware 

B. DHI - Door and Hardware Institute  

1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Keying Systems and Nomenclature 
4. Installation Guide for Doors and Hardware 

C. NFPA – National Fire Protection Association 
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1. NFPA 70 – National Electric Code 
2. NFPA 101 – Life Safety Code 

D. ANSI - American National Standards Institute 

1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities 
2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 

Specialties 
3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems 
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors 
5. ANSI/SDI A250.8 - Standard Steel Doors and Frames 

1.03 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures. 
2. Prior to forwarding submittal: 

a. Comply with procedures for verifying existing door and frame compatibility for new 
hardware, as specified in PART 3, “EXAMINATION” article, herein. 

b. Review drawings and Sections from related trades to verify compatibility with 
specified hardware. 

c. Highlight, encircle, or otherwise specifically identify on submittals: deviations from 
Contract Documents, issues of incompatibility or other issues which may 
detrimentally affect the Work. 

B. Action Submittals: 

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary 
to show compliance with requirements. 

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of 
electrified door hardware, indicating: 

a. Wiring Diagrams: For power, signal, and control wiring and including: 
1) Details of interface of electrified door hardware and building safety and security 

systems. 
2) Schematic diagram of systems that interface with electrified door hardware. 
3) Point-to-point wiring. 
4) Risers. 

3. Samples for Verification: If requested by Architect, submit production sample of 
requested door hardware unit in finish indicated and tagged with full description for 
coordination with schedule. 

a. Samples will be returned to supplier. Units that are acceptable to Architect may, after 
final check of operations, be incorporated into Work, within limitations of key 
coordination requirements. 

4. Door Hardware Schedule:  

a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 
Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction 
schedule. 



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017 

Richlands, NC                                                                                                                            Onslow County Schools 

 

 
DOOR HARDWARE  087100-3 
  2/21/2023 

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the 
Hardware Schedule published by DHI.  

c. Indicate complete designations of each item required for each opening, include: 
1) Door Index: door number, heading number, and Architect’s hardware set 

number. 
2) Quantity, type, style, function, size, and finish of each hardware item. 
3) Name and manufacturer of each item. 
4) Fastenings and other pertinent information. 
5) Location of each hardware set cross-referenced to indications on Drawings. 
6) Explanation of all abbreviations, symbols, and codes contained in schedule. 
7) Mounting locations for hardware. 
8) Door and frame sizes and materials. 
9) Degree of door swing and handing. 
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections. 

5. Key Schedule:  

a. After Keying Conference, provide keying schedule that includes levels of keying, 
explanations of key system's function, key symbols used, and door numbers 
controlled. 

b. Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems” as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system. 

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication. Include schematic keying diagram and index each 
key to unique door designations. 

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. Forward bitting list, key cuts and key 
system schematic directly to Owner, by means as directed by Owner. 

f. Prepare key schedule by or under supervision of supplier, detailing Owner’s final 
keying instructions for locks. 

C. Informational Submittals: 

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant. 
2. Provide Product Data:  

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

b. Include warranties for specified door hardware. 

D. Closeout Submittals: 

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Final approved hardware schedule edited to reflect conditions as installed. 
d. Final keying schedule 
e. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 
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f. As-installed wiring diagrams for each opening connected to power, both low voltage 
and 110 volts. 

E. Inspection and Testing: 

1. Submit written reports to the Owner and Authority Having Jurisdiction (AHJ) of the results 
of functional testing and inspection for:  

a. required egress door assemblies, in compliance with NFPA 101.  

1.04 QUALITY ASSURANCE 

A. Qualifications and Responsibilities: 

1. Supplier: Recognized architectural hardware supplier with a minimum of 5 years 
documented experience supplying both mechanical and electromechanical door 
hardware similar in quantity, type, and quality to that indicated for this Project.  Supplier 
to be recognized as a factory direct distributor by the manufacturer of the primary 
materials with a warehousing facility in the Project’s vicinity. Supplier to have on staff, a 
certified Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) 
available to Owner, Architect, and Contractor, at reasonable times during the Work for 
consultation. 

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project. 

3. Architectural Hardware Consultant: Person who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and meets these requirements: 

a. For door hardware: DHI certified AHC or DHC. 
b. Can provide installation and technical data to Architect and other related 

subcontractors. 
c. Can inspect and verify components are in working order upon completion of 

installation. 
d. Capable of producing wiring diagram and coordinating installation of electrified 

hardware with Architect and electrical engineers. 

4. Single Source Responsibility: Obtain each type of door hardware from single 
manufacturer. 

B. Certifications: 

1. Electrified Door Hardware 

a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable 
to authorities having jurisdiction. 

2. Accessibility Requirements:  

a. Comply with governing accessibility regulations cited in “REFERENCES” article 
087100, 1.02.D3 herein for door hardware on doors in an accessible route. This 
project must comply with all Federal Americans with Disability Act regulations and all 
Local Accessibility Regulations. 

C. Pre-Installation Meetings 
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1. Keying Conference 

a. Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including: 
1) Function of building, flow of traffic, purpose of each area, degree of security 

required, and plans for future expansion. 
2) Preliminary key system schematic diagram. 
3) Requirements for key control system. 
4) Requirements for access control. 
5) Address for delivery of keys. 

2. Pre-installation Conference 

a. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

b. Inspect and discuss preparatory work performed by other trades. 
c. Inspect and discuss electrical roughing-in for electrified door hardware. 
d. Review sequence of operation for each type of electrified door hardware. 
e. Review required testing, inspecting, and certifying procedures. 
f. Review questions or concerns related to proper installation and adjustment of door 

hardware. 

3. Electrified Hardware Coordination Conference:  

a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door 
hardware with security, electrical, doors and frames, and other related suppliers. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer’s original packaging.  

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 

D. Provide secure lock-up for door hardware delivered to Project. Control handling and 
installation of hardware items so that completion of Work will not be delayed by hardware 
losses both before and after installation. 

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or 
repair products damaged during Work. Protect products against malfunction due to paint, 
solvent, cleanser, or any chemical agent. 

1.06 WARRANTY 

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period. 
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1. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse. 

2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated 
in manufacturer’s published listings. 

a. Mechanical Warranty 
1) Locks 

a) 3 years 
2) Exit Devices 

a) 3 years  
3) Closers 

a) 30 years  

b. Electrical Warranty 
1) Exit Devices 

a) 1 year 

1.07 MAINTENANCE 

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders. 

B. Turn over unused materials to Owner for maintenance purposes. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Approval of manufacturers and/or products other than those listed as “Scheduled 
Manufacturer” or “Acceptable Manufacturers” in the individual article for the product category 
shall be in accordance with QUALITY ASSURANCE article, herein. 

B. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer’s product. 

C. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.02 MATERIALS 

A. Fabrication 

1. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. provide screws according to 
manufacturer’s recognized installation standards for application intended.  

2. Finish exposed screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 
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3. Provide concealed fasteners wherever possible for hardware units exposed when door is 
closed. Coordinate with “Metal Doors and Frames” and “Flush Wood Doors” to ensure 
proper reinforcements. Advise the Architect where visible fasteners, such as thru bolts, 
are required. 

B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 

C. Cable and Connectors:  

1. Where scheduled in the hardware sets, provide each item of electrified hardware and 
wire harnesses with number and gage of wires enough to accommodate electric function 
of specified hardware.  

2. Provide Molex connectors that plug directly into connectors from harnesses, electric 
locking and power transfer devices.  

3. Provide through-door wire harness for each electrified locking device installed in a door 
and wire harness for each electrified hinge, electrified continuous hinge, electrified pivot, 
and electric power transfer for connection to power supplies. 

2.03 HINGES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. Ives 5BB series 

2. Acceptable Manufacturers and Products:  

a. Hager BB1191/1279 series 
b. Stanley FBB series 

B. Requirements: 

1. Provide hinges conforming to ANSI/BHMA A156.1. 
2. Provide five knuckle, ball bearing hinges. 
3. Provide hinge weights and sizes as specified in hardware sets. 
4. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening. 
5. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 

one additional hinge for each 30 inches (762 mm) of additional door height. 
6. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges: Steel pins 
b. Non-Ferrous Hinges: Stainless steel pins 
c. Out-Swinging Exterior Doors: Non-removable pins 
d. Out-Swinging Interior Lockable Doors: Non-removable pins 
e. Interior Non-lockable Doors: Non-rising pins 

2.04 ELECTRIC POWER TRANSFER 

A. Manufacturers: 
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1. Scheduled Manufacturer and Product:  

a. Von Duprin EPT-10 

2. Acceptable Manufacturers and Products:  

a. ABH PT1000 
b. Security Door Controls PTM 

B. Requirements: 

1. Provide power transfer with electrified options as scheduled in the hardware sets. Provide 
with number and gage of wires enough to accommodate electric function of specified 
hardware. 

2. Locate electric power transfer per manufacturer’s template and UL requirements, unless 
interference with operation of door or other hardware items. 

2.05 MORTISE LOCKS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. Schlage L9000 series 

2. Acceptable Manufacturers and Products:  

a. Sargent 8200 series 
b. Corbin-Russwin ML2000 series 

B. Requirements: 

1. Provide mortise locks conforming to ANSI/BHMA A156.13 Series 1000, Grade 1, and UL 
Listed for 3-hour fire doors. 

2. Indicators: Where specified, provide indicator window measuring a minimum 2-inch x 1/2 
inch with 180-degree visibility. Provide messages color-coded with full text and/or 
symbols, as scheduled, for easy visibility. 

3. Provide locks manufactured from heavy gauge steel, containing components of steel with 
a zinc dichromate plating for corrosion resistance.  

4. Provide lock case that is multi-function and field reversible for handing without opening 
case. Cylinders: Refer to “KEYING” article, herein. 

5. Provide locks with standard 2-3/4 inches (70 mm) backset with full 3/4 inch (19 mm) 
throw stainless steel mechanical anti-friction latchbolt. Provide deadbolt with full 1-inch 
(25 mm) throw, constructed of stainless steel. 

6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
7. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with 

wrought roses and external lever spring cages. Provide thru-bolted levers with 2-piece 
spindles. 

a. Lever Design: 06A. 

2.06 EXIT DEVICES 

A. Manufacturers and Products: 
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1. Scheduled Manufacturer and Product:  

a. Von Duprin 98/35A series 

2. Acceptable Manufacturers and Products:  

a. Detex Advantex series 
b. Precision APEX 2000 series 

B. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic Exit or 
Fire Exit Hardware. 

2. Cylinders: Refer to “KEYING” article, herein. 
3. Provide smooth touchpad type exit devices, fabricated of brass, bronze, stainless steel, 

or aluminum, plated to standard architectural finishes to match balance of door hardware. 
4. Touchpad must extend a minimum of one half of door width. No plastic inserts are 

allowed in touchpads. 
5. Provide exit devices with deadlatching feature for security and for future addition of alarm 

kits and/or other electrified requirements. 
6. Provide exit devices with weather resistant components that can withstand harsh 

conditions of various climates and corrosive cleaners used in outdoor pool environments. 
7. Provide flush end caps for exit devices. 
8. Provide exit devices with manufacturer’s approved strikes. 
9. Provide exit devices cut to door width and height. Install exit devices at height 

recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 

10. Mount mechanism case flush on face of doors or provide spacers to fill gaps behind 
devices. Where glass trim or molding projects off face of door, provide glass bead kits. 

11. Provide cylinder dogging as specified at non fire-rated openings. 
12. Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled 

as keyed removable mullion, provide type that can be removed by use of a keyed 
cylinder, which is self-locking when re-installed. 

13. Provide electrified options as scheduled. 
14. Top latch mounting: double- or single-tab mount for steel doors, face mount for 

aluminum doors eliminating requirement of tabs, and double tab mount for wood doors. 
15. Provide exit devices with optional trim designs to match other lever and pull designs used 

on the project. 

2.07 POWER SUPPLIES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. Schlage/Von Duprin PS900 series 

2. Acceptable Manufacturers and Products:  

a. Dynalock 5000 series 
b. Security Door Controls 600 series 

B. Requirements: 

1. Provide power supplies approved by manufacturer of supplied electrified hardware. 



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017 

Richlands, NC                                                                                                                            Onslow County Schools 

 

 
DOOR HARDWARE  087100-10 
  2/21/2023 

2. Provide appropriate quantity of power supplies necessary for proper operation of 
electrified locking components as recommended by manufacturer of electrified locking 
components with consideration for each electrified component using power supply, 
location of power supply, and approved wiring diagrams. Locate power supplies as 
directed by Architect. 

3. Provide regulated and filtered 24 VDC power supply, and UL class 2 listed. 
4. Provide power supplies with the following features: 

a. 12/24 VDC Output, field selectable. 
b. Class 2 Rated power limited output. 
c. Universal 120-240 VAC input. 
d. Low voltage DC, regulated and filtered. 
e. Polarized connector for distribution boards. 
f. Fused primary input. 
g. AC input and DC output monitoring circuit w/LED indicators. 
h. Cover mounted AC Input indication. 
i. Tested and certified to meet UL294. 
j. NEMA 1 enclosure. 
k. Hinged cover w/lock down screws. 
l. High voltage protective cover. 

2.08 CYLINDERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. Schlage Everest 29 T x 245 keyway to match existing 

2. Acceptable Manufacturers and Products:  

a. No Substitute 

B. Requirements: 

1. Provide cylinders/cores compliant with ANSI/BHMA A156.5; latest revision; cylinder face 
finished to match lockset; manufacturer’s series as indicated. Refer to “KEYING” article, 
herein. 

2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project 
as indicated. 

a. Conventional Patented Restricted: cylinder with interchangeable core with patented, 
restricted keyway. 

3. Patent Protection: Cylinders/cores requiring use of restricted, patented keys, patent 
protected. 

4. Nickel silver bottom pins. 

2.09 KEYING 

A. Scheduled System: 

1. Existing factory registered system: 



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017 

Richlands, NC                                                                                                                            Onslow County Schools 

 

 
DOOR HARDWARE  087100-11 
  2/21/2023 

a. Provide cylinders/cores keyed into Owner’s existing factory registered keying system. 
Comply with guidelines in ANSI/BHMA A156.28, incorporating decisions made at 
keying conference. 

B. Requirements: 

1. Construction Keying: 

a. Replaceable Construction Cores. 
1) Provide temporary construction cores replaceable by permanent cores, furnished 

in accordance with the following requirements. 
a) 3 construction control keys 
b) 12 construction change (day) keys. 

2) Owner or Owner’s Representative will replace temporary construction cores with 
permanent cores. 

2. Permanent Keying: 

a. Provide permanent cylinders/cores keyed by the manufacturer according to the 
following key system. 
1) Master Keying system as directed by the Owner. 

b. Forward bitting list and keys separately from cylinders, by means as directed by 
Owner. Failure to comply with forwarding requirements will be cause for replacement 
of cylinders/cores involved at no additional cost to Owner. 

c. Provide keys with the following features: 
1) Material: Nickel silver; minimum thickness of .107-inch (2.3mm)  
2) Patent Protection: Keys and blanks protected by one or more utility patent(s). 

d. Identification: 
1) Mark permanent cylinders/cores and keys with applicable blind code for 

identification. Do not provide blind code marks with actual key cuts. 
2) Identification stamping provisions must be approved by the Architect and Owner. 
3) Stamp cylinders/cores and keys with Owner’s unique key system facility code as 

established by the manufacturer; key symbol and embossed or stamped with 
“DO NOT DUPLICATE” along with the “PATENTED” or patent number to enforce 
the patent protection. 

4) Failure to comply with stamping requirements will be cause for replacement of 
keys involved at no additional cost to Owner. 

5) Forward permanent cylinders/cores to Owner, separately from keys, by means 
as directed by Owner. 

e. Quantity: Furnish in the following quantities. 
1) Change (Day) Keys: 3 per cylinder/core. 
2) Permanent Control Keys: 3. 
3) Master Keys: 6. 

2.10 DOOR CLOSERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. LCN 4040XP series 

2. Acceptable Manufacturers and Products:  
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a. Corbin-Russwin DC8000 series 
b. Sargent 281 series 

B. Requirements: 

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date 
of manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft. 

3. Cylinder Body: 1-1/2 inch (38 mm) diameter piston with 5/8-inch (16 mm) diameter 
double heat-treated pinion journal. QR code with a direct link to maintenance instructions. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.  

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards. Provide snap-on 
cover clip, with plastic covers, that secures cover to spring tube. 

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. Provide graphically labelled instructions on 
the closer body adjacent to each adjustment valve. Provide positive stop on reg valve 
that prevents reg screw from being backed out. 

7. Provide closers with solid forged steel main arms and factory assembled heavy-duty 
forged forearms for parallel arm closers.  

8. Pressure Relief Valve (PRV) Technology: Not permitted. 
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating 

finish which has been certified to exceed 100 hours salt spray testing as described in 
ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 

10. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

2.11  DOOR TRIM 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives 

2. Acceptable Manufacturers:  

a. Trimco 
b. Burns 

B. Requirements: 

1. Provide push plates, push bars, pull plates, pulls, and hands-free reversible door pulls 
with diameter and length as scheduled.  

2.12 PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer:  
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a. Ives 

2. Acceptable Manufacturers:  

a. Burns 
b. Trimco 

B. Requirements: 

1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates. 

2. Provide protection plates with countersunk screw holes. 
3. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a 

mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on 
pairs without a mullion or edge guards. 

4. At fire rated doors, provide protection plates over 16 inches high with UL label. 

2.13 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturers:  

a. Glynn-Johnson 

2. Acceptable Manufacturers:  

a. Rixson 
b. ABH 

B. Requirements: 

1. Provide overhead stop at any door where conditions do not allow for a wall stop or floor 
stop presents tripping hazard. 

2. Provide friction type at doors without closer and positive type at doors with closer. 

2.14 DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives 

2. Acceptable Manufacturers:  

a. Trimco 
b. Burns 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn. 

2. Where a wall stop cannot be used, provide overhead stop. 
3. Where wall or overhead stop cannot be used, provide floor stop. 
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4. Provide roller bumper where doors open into each other and overhead stop cannot be 
used. 

2.15 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Zero International 

2. Acceptable Manufacturers:  

a. National Guard 
b. Reese 

B. Requirements: 

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items.  

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105. 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings. 

2.16 SILENCERS 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives 

2. Acceptable Manufacturers: 

a. Steelcraft 
b. Republic 

B. Requirements: 

1. Provide "push-in" type silencers for hollow metal or wood frames.  
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame.  
3. Omit where gasketing is specified. 

2.17 DOOR POSITION SWITCHES 

A. Manufacturers: 

1. Scheduled Manufacturer:  
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a. Schlage 

2. Acceptable Manufacturers:  

a. GE-Interlogix 
b. Sentrol 

B. Requirements: 

1. Provide recessed or surface mounted type door position switches as specified. 
2. Coordinate door and frame preparations with door and frame suppliers. If switches are 

being used with magnetic locking device, provide minimum of 4 inches (102 mm) 
between switch and magnetic locking device. 

2.18 COAT HOOKS 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives 

2. Acceptable Manufacturers:  

a. Burns 
b. Trimco 

B. Provide coat hooks as specified. 

2.19 FINISHES 

A. Finish: Standard: Designations used in the Hardware Sets and elsewhere indicate hardware 
finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. 
finishes indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, 
hardness, and other qualities complying with manufacturer's standards, but in no case less 
than specified by referenced standards for the applicable units of hardware. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 
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C. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.02 INSTALLATION 

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 
2. Custom Steel Doors and Frames: HMMA 831. 
3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A 
4. Installation Guide for Doors and Hardware: DHI TDH-007-20 

B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations. 

C. Install each hardware item in compliance with manufacturer’s instructions and 
recommendations, using only fasteners provided by manufacturer. 

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting. 

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 

F. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 

G. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance. 

H. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated. 

I. Lock Cylinders:  

1. Install construction cores to secure building and areas during construction period. 
2. Replace construction cores with permanent cores as indicated in keying section. 
3. Furnish permanent cores to Owner for installation. 

J. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY 
AND SECURITY sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Connections to panel interface modules, controllers, and gateways. 
6. Testing and labeling wires with Architect’s opening number. 

K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Mount closers so they are not visible in corridors, 
lobbies and other public spaces unless approved by Architect. 
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L. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 

M. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section "Joint Sealants." 

N. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

O. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

P. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

Q. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 
closed. 

3.03 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware.  

3.04 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items per manufacturer’s instructions to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure door hardware is without damage 
or deterioration at time of Substantial Completion. 

3.05 DOOR HARDWARE SCHEDULE 

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier’s responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the 
hardware specified. 

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application. 
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C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements. 

D. Hardware Sets: 
 
HARDWARE GROUP NO. 1 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA PRIVACY LOCK L9040 06A 09-544 L283-722 626 SCH 

1 EA OH STOP 90S 630 GLY 

1 EA SINGLE HOOK 507B 626 IVE 

3 EA SILENCER SR64 GRY IVE 

 
HARDWARE GROUP NO. 2 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA STOREROOM LOCK L9080T 06A 626 SCH 

1 EA FSIC CORE 23-030 EV29 T 626 SCH 

1 EA WALL STOP WS406/407CVX 630 IVE 

3 EA SILENCER SR64 GRY IVE 

 
HARDWARE GROUP NO. 3 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP 652 IVE 

1 EA STOREROOM LOCK L9080T 06A 626 SCH 

1 EA FSIC CORE 23-030 EV29 T 626 SCH 

1 EA OH STOP 90S 630 GLY 

3 EA SILENCER SR64 GRY IVE 

 
HARDWARE GROUP NO. 4 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA CLASSROOM SECURITY L9071T 06A L283-711 626 SCH 

2 EA FSIC CORE 23-030 EV29 T 626 SCH 

1 EA WALL STOP WS406/407CVX 630 IVE 

3 EA SILENCER SR64 GRY IVE 
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HARDWARE GROUP NO. 5 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA CLASSROOM LOCK L9070T 06A 626 SCH 

1 EA FSIC CORE 23-030 EV29 T 626 SCH 

1 EA SURFACE CLOSER 4040XP REG OR PA AS REQ 689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA WALL STOP WS406/407CVX 630 IVE 

3 EA SILENCER SR64 GRY IVE 

 
HARDWARE GROUP NO. 6 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 630 IVE 

1 EA STOREROOM LOCK L9080T 06A 626 SCH 

1 EA FSIC CORE 23-030 EV29 T 626 SCH 

1 EA OH STOP & HOLDER 100H 630 GLY 

1 EA SURFACE CLOSER 4040XP REG OR PA AS REQ 689 LCN 

1 SET GASKETING 429AA-S AA ZER 

1 EA DOOR SWEEP 39A A ZER 

1 EA THRESHOLD 548A A ZER 

 
HARDWARE GROUP NO. 7 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA CLASSROOM DEAD LOCK L463T 626 SCH 

1 EA FSIC CORE 23-030 EV29 T 626 SCH 

1 EA PUSH PLATE 8200 6" X 16" 630 IVE 

1 EA PULL PLATE 8303 10" 4" X 16" 630 IVE 

1 EA SURFACE CLOSER 4040XP REG OR PA AS REQ 689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA WALL STOP WS406/407CVX 630 IVE 

3 EA SILENCER SR64 GRY IVE 
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HARDWARE GROUP NO. 8 

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

6 EA HINGE 5BB1HW 4.5 X 4.5 NRP 630 IVE 

2 EA POWER TRANSFER EPT10 CON 689 VON 

1 EA REMOVABLE MULLION KR4954 STAB 689 VON 

1 EA ELEC PANIC HARDWARE CDSI-RX-LC-98-DT-CON 626 VON 

1 EA ELEC PANIC HARDWARE SD-RX-LC-QEL-98-NL-CON 24 VDC 626 VON 

1 EA RIM CYLINDER 20-057 ICX 626 SCH 

4 EA FSIC CORE 23-030 EV29 T 626 SCH 

3 EA MORTISE CYLINDER 30-138 ICX 36-083 626 SCH 

2 EA SURFACE CLOSER 4040XP EDA 689 LCN 

2 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

2 EA WALL STOP WS11X 626 IVE 

1 EA RAIN DRIP 142AA AA ZER 

1 SET GASKETING 429AA-S AA ZER 

1 EA MULLION SEAL 8780NBK PSA BK ZER 

2 EA DOOR SWEEP 39A A ZER 

1 EA THRESHOLD 548A A ZER 

1 EA WIRE HARNESS CON-6W  SCH 

2 EA WIRE HARNESS CON-XX-P LENGTH AS REQUIRED 
FOR USE WITH DOOR 

 SCH 

2 EA DOOR CONTACT 679-05HM BLK SCE 

1 EA POWER SUPPLY PS902 BBK 900-2RS KL900 120/240 
VAC 

LGR SCE 

1 SET WIRING DIAGRAMS DOOR ELEVATION AND POINT-
TO-POINT 

 SCE 

1   CARD READER BY OTHERS   

OPERATIONAL DESCRIPTION:  DOORS NORMALLY CLOSED AND LOCKED. AUTHORIZED 
ACCESS BY KEY OR VALID CREDENTIAL, WHICH SHUNTS DOOR POSITION SWITCHES AND 
MOMENTARILY RETRACTS EXIT DEVICE LATCHBOLT, ALLOWING DOOR TO BE PULLED OPEN. 
IMMEDIATE EGRESS ALWAYS ALLOWED. REQUEST TO EXIT SWITCHES IN PUSH RAILS SHUNT 
DOOR POSITION SWITCHES FOR REQUEST TO EXIT (REX). 
 
 
 
 END OF SECTION  
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SECTION 08 80 00 - GLAZING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes glazing for the following products and applications, including those specified in other 
Sections where glazing requirements are specified by reference to this Section:
1. Storefront framing.

1.3 DEFINITIONS

A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or both, as defined in 
referenced glazing publications.

B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036.
C. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
D. Deterioration of Coated Glass:  Defects developed from normal use that is attributed to the manufacturing 

process and not to causes other than glass breakage and practices for maintaining and cleaning coated glass 
contrary to manufacturer's written instructions.  Defects include peeling, cracking, and other indications of 
deterioration in metallic coating.

E. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining and 
cleaning insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the 
obstruction of vision by dust, moisture, or film on interior surfaces of glass.

1.4 PERFORMANCE REQUIREMENTS

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind and impact 
loads (where applicable) without failure, including loss or glass breakage attributable to the following:  
defective manufacture, fabrication, and installation; failure of sealants or gaskets to remain watertight and 
airtight; deterioration of glazing materials; or other defects in construction.

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  Confirm 
glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites in the thickness 
designations indicated for various size openings, but not less than thicknesses and in strengths (annealed or 
heat treated) required to meet or exceed the following criteria:
1. Wind Loads:  Provide glass, aluminum entrance, and storefront assemblies for wind loading of 150 

mph ultimate wind speed (ASCE 7-98) and capable of withstanding minimum wind pressures of 50 
psf inward and 50 psf outward acting normal to the plane of the wall and 50 psf acting at the corners.   
a. Other structural data:  See Structural Drawings 

2. Maximum Lateral Deflection:  For the following types of glass supported on all 4 edges, provide 
thickness required that limits center deflection at design wind pressure to 1/50 times the short side 
length or 1 inch, whichever is less.
a. For insulating glass.



Trexler Middle School Renovation & Site Improvements                                                   Smith Sinnett / 2022017
Onslow County Schools  

GLAZING 08 80 00 - 2

3. Minimum Glass Thickness for Exterior or Interior Lites:  Not less than 1/4" inch.
4. Thickness of Tinted and Heat-Absorbing Glass:  Provide the same thickness for each tint color 

indicated throughout Project.
C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the following 

maximum change (range) in ambient and surface temperatures acting on glass framing members and glazing 
components.  Base engineering calculation on surface temperatures of materials due to both solar heat gain 
and nighttime-sky heat loss.
1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

D. Thermal and Optical Performance Properties:  Provide glass with performance properties specified based on 
manufacturer's published test data, as determined according to procedures indicated below:
1. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for 

each lite.
2. Center-of-Glass Values:  Based on using LBL-44789 WINDOW 5.0 computer program for the 

following methodologies:
a. U-Factors:  NFRC 100 expressed as Btu/ sq. ft. x h x deg F.
b. Solar Heat Gain Coefficient:  NFRC 200.
c. Solar Optical Properties:  NFRC 300.

1.5 SUBMITTALS

A. Product Data:  For each glass product and glazing material indicated.
B. Samples:  For the following products, in the form of 12-inch- square Samples for glass and of 12-inch- long 

Samples for sealants.  Install sealant Samples between two strips of material representative in color of the 
adjoining framing system.

C. Samples:  For the following products, in the form of 12-inch- square Samples for glass.
1. Coated vision glass.
2. Insulating glass for each designation indicated.
3. For each color (except black) of exposed glazing sealant indicated.

D. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings in preparing a 
schedule listing glass types and thicknesses for each size opening and location.

E. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that products 
furnished comply with requirements.
1. For solar-control low-e-coated glass, provide documentation demonstrating that manufacturer of 

coated glass is certified by coating manufacturer.
F. Qualification Data:  For installers.
G. Product Test Reports:  For each of the following types of glazing products:

1. Insulating glass.
2. Glazing sealants.
3. Glazing gaskets.

H. Warranties:  Special warranties specified in this Section.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed glazing similar in material, design, and 
extent to that indicated for this Project; whose work has resulted in glass installations with a record of 
successful in-service performance; and who employs qualified glass installers for this Project.

B. Source Limitations for Glass:  Obtain the following through one source from a single manufacturer for each 
glass type:  clear float glass, coated float glass, and insulating glass.

C. Source Limitations for Glass Sputter-Coated with Solar-Control Low-E Coatings:  Where solar-control low-e 
coatings of a primary glass manufacturer that has established a certified fabricator program is specified, 
obtain sputter-coated solar-control low-e-coated glass in fabricated units from a manufacturer that is certified 
by coated-glass manufacturer.

D. Glass Product Testing:  Obtain glass test results for product test reports in "Submittals" Article from a 
qualified testing agency based on testing glass products.
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1. Glass Testing Agency Qualifications:  An independent testing agency with the experience and 
capability to conduct the testing indicated, as documented according to ASTM E 548.

E. Elastomeric Glazing Sealant Product Testing:  Obtain sealant test results for product test reports in 
"Submittals" Article from a qualified testing agency based on testing current sealant formulations within a 
36-month period.
1. Sealant Testing Agency Qualifications:  An independent testing agency qualified according to 

ASTM C 1021 to conduct the testing indicated, as documented according to ASTM E 548.
2. Test elastomeric glazing sealants for compliance with requirements specified by reference to 

ASTM C 920, and where applicable, to other standard test methods.
F. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201 and, for wired glass, 

ANSI Z97.1.
1. Subject to compliance with requirements, obtain safety glazing products permanently marked with 

certification label of the Safety Glazing Certification Council or another certification agency or 
manufacturer acceptable to authorities having jurisdiction.

2. Where glazing units, including Kind FT glass, are specified in Part 2 articles for glazing lites more 
than 9 sq. ft. in exposed surface area of one side, provide glazing products that comply with 
Category II materials, for lites 9 sq. ft. or less in exposed surface area of one side, provide glazing 
products that comply with Category I or II materials, except for hazardous locations where 
Category II materials are required by 16 CFR 1201 and regulations of authorities having jurisdiction.

G. Glazing Publications:  Comply with published recommendations of glass product manufacturers and 
organizations below, unless more stringent requirements are indicated.  Refer to these publications for 
glazing terms not otherwise defined in this Section or in referenced standards.
IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for Sealed Insulating Glass 
Units."

H. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component 
lite of units with appropriate certification label of the following testing and inspecting agency:
1. Insulating Glass Certification Council.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions and as needed to prevent damage 
to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other 
causes.

B. For insulating-glass units that will be exposed to substantial altitude changes, comply with insulating-glass 
manufacturer's written recommendations for venting and sealing to avoid hermetic seal ruptures.

1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions 
are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet 
from rain, frost, condensation, or other causes.
1. Do not install liquid glazing sealants when ambient and substrate temperature conditions are outside 

limits permitted by glazing sealant manufacturer or below 40 deg F.

1.9 WARRANTY

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, made out to 
Owner and signed by coated-glass manufacturer agreeing to replace coated-glass units that deteriorate as 
defined in "Definitions" Article, f.o.b. the nearest shipping point to Project site, within specified warranty 
period indicated below.  Manufacturing defects are defined as failure or hermetic seal of air space (beyond 
that due to glass breakage) as evidenced by intrusion of dirt or moisture, internal condensation or fogging, 
deterioration of protected internal glass coatings, if any, and other visual indications of seal failure or 
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performance; provided the manufacturer's instructions for handling, installing, protecting and maintaining 
units have been complied with during the warranty period. Warranty shall be non-prorated.
1. Warranty Period:  10 years from date of Substantial Completion.

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, made out to Owner and 
signed by insulating-glass manufacturer agreeing to replace insulating-glass units that deteriorate as defined 
in "Definitions" Article, f.o.b. the nearest shipping point to Project site, within specified warranty period 
indicated below.  Manufacturing defects are defined as failure or hermetic seal of air space (beyond that due 
to glass breakage) as evidenced by intrusion of dirt or moisture, internal condensation or fogging, 
deterioration of protected internal glass coatings, if any, and other visual indications of seal failure or 
performance; provided the manufacturer's instructions for handling, installing, protecting and maintaining 
units have been complied with during the warranty period. Warranty shall be non-prorated.
1. Warranty Period:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection:
1. Products:  Subject to compliance with requirements, provide one of the products specified.
2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.

2.2 GLASS PRODUCTS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products which 
may be incorporated in the work include; but are not limited to, the following:
1. AFG Industries, Inc.
2. LOF Glass, Inc.
3. PPG Industries, Inc.
4. Old Castle Glass, Inc.
5. Guardian Sun Guard

B. Annealed Float Glass:  ASTM C 1036, Type I (transparent flat glass), Quality-Q3; of class indicated.
C. Heat-Treated Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; of class, kind, and 

condition indicated.
1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom 

edge of glass as installed, unless otherwise indicated.
2. Provide Kind HS (heat-strengthened) float glass in place of annealed float glass where needed to 

resist thermal stresses induced by differential shading of individual glass lites and to comply with 
glass design requirements specified in Part 1 "Performance Requirements" Article.

3. For uncoated glass, comply with requirements for Condition A.
4. For coated vision glass, comply with requirements for Condition C (other uncoated glass).
5. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-strengthened) 

float glass where safety glass is indicated.
D. Sputter-Coated Float Glass:  ASTM C 1376, float glass with metallic-oxide or -nitride coating deposited by 

vacuum deposition process after manufacture and heat treatment (if any), and complying with other 
requirements specified.

E. Wired Glass:  ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), Quality-Q-6; and of 
form and mesh pattern specified.
1. Polished Wire Glass:  Form 1 (wired, polished both sides), Mesh M2 (square).
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F. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass separated by a 
dehydrated interspace, and complying with ASTM E 774 for Class CBA units and with requirements 
specified in this Article and in Part 2 "Insulating-Glass Units" Article.
1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to resist 

thermal stresses induced by differential shading of individual glass lites and to comply with glass 
design requirements specified in Part 1 "Performance Requirements" Article.

2. Provide Kind FT (fully tempered) glass lites where safety glass is indicated.
3. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated for insulating-glass units 

are nominal and the overall thicknesses of units are measured perpendicularly from outer surfaces of 
glass lites at unit's edge.
a. Performance Classification per ASTM E 774:  Class A. 
b. Thickness of Each Pane:  1/4". 
c. Air Space Thickness:  1/2". 
d. Sealing System:  Dual seal, primary and secondary sealant: manufacturer's standard. 
e. Spacer Material:  Manufacturer's standard metal. 
f. Dessicant:  Manufacturer's standard; either molecular sieve or silica gel or blend of both. 
g. Corner Construction:  Manufacturer's standard corner construction.

4. Sealing System:  Dual seal, with primary and secondary sealants as follows:
a. Manufacturer's standard sealants.

5. Spacer Specifications:  Manufacturer's standard spacer material and construction.

2.3 INSULATING-GLASS UNITS

A. Solar Control Tinted Low-E Insulating-Glass Units:  Manufacturer's standard units complying with the 
following requirements (use tempered or heat strengthened where shown on the drawings and required by the 
manufacturer and the NC Building Code):
1. Insulating Glass:  PPG Commercial 1” Solarban 70xl (2) Tinted Insulating Glass Unit or approved 

equal.
2. Exterior Pane:  Tinted heat strengthened glass.
3. Interior Pane:  Clear heat strengthened glass with Low-E high performance sputter coat on #2 surface. 
4. Overall Unit Thickness & Thickness Each Lite:  1/4” glass panes and ½” air space.  Overall thickness 

1”.
5. Interspace Content:  Air.
6. Tint Color:  Selected from Manufacturers standard glass tint. Basis of Design is PPG/Vitro“OptiGray 

+ Clear Glass”
7. Kind:  HS (heat strengthened).
8. Visible Transmittance:  54%
9. Summer U Value:  0.26
10. Winter U Value:  0.28
11. Shading Coefficient:  0.39
12. Solar Heat Gain:  0.25
13. Outdoor Visible Reflectance:  10

2.4 INSULATED GLAZED SPANDREL PANELS

A. Insulated Glazed Spandrel Panels: Provide Manufacturer's standard sealed insulated glazed panels as 
indicated on drawings color as selected by architect. Panels shall be 1" total thickness with 1/4" heat 
strengthened lites each side. 
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2.5 GLAZING GASKETS

A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying with 
standards referenced with name of elastomer indicated below, and of profile and hardness required to 
maintain watertight seal:
1. Neoprene, ASTM C 864.
2. EPDM, ASTM C 864.
3. Silicone, ASTM C 1115.
4. Thermoplastic polyolefin rubber, ASTM C 1115.
5. Any material indicated above.

2.6 GLAZING SEALANTS

A. General:  Provide products of type indicated, complying with the following requirements:
1. Compatibility:  Select glazing sealants that are compatible with one another and with other materials 

they will contact, including glass products, seals of insulating-glass units, and glazing channel 
substrates, under conditions of service and application, as demonstrated by sealant manufacturer 
based on testing and field experience.

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing 
sealants suitable for applications indicated and for conditions existing at time of installation.

3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range.
B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-

applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for 
type, grade, class, and uses related to exposure and joint substrates.

2.7 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids content of 100 
percent; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as 
recommended in writing by tape and glass manufacturers for application indicated; packaged on rolls with a 
release paper backing; and complying with ASTM C 1281 and AAMA 800 for products indicated below:
1. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure.

2.8 MISCELLANEOUS GLAZING MATERIALS

A. General:  Provide products of material, size, and shape complying with referenced glazing standard, 
requirements of manufacturers of glass and other glazing materials for application indicated, and with a 
proven record of compatibility with surfaces contacted in installation.

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness required by 

glass manufacturer to maintain glass lites in place for installation indicated.
E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).

2.9 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance requirements.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the following:
1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
2. Presence and functioning of weep system.
3. Minimum required face or edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove 
coatings not firmly bonded to substrates.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing 
materials, unless more stringent requirements are indicated, including those in referenced glazing 
publications.

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge and 
face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by Project 
conditions during installation.

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site 
and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, 
when installed, could weaken glass and impair performance and appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction 
sealant-substrate testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless 
otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel 
bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
G. Provide spacers for glass lites where length plus width is larger than 50 inches as follows:

1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install correct 
size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that 
have demonstrated ability to maintain required face clearances and to comply with system 
performance requirements.
a. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant width.  

With glazing tape, use thickness slightly less than final compressed thickness of tape.
H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing 

channel, as recommended in writing by glass manufacturer and according to requirements in referenced 
glazing publications.

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

3.4 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or 
protrude slightly above sightline of stops.
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B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them 
fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal 
framing joints by applying tapes to jambs and then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in 
tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until just before each glazing unit is installed.
F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression 

gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at 
corners and work toward centers of openings.

G. Apply cap bead of elastomeric sealant over exposed edge of tape.

3.5 GASKET GLAZING (DRY)

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with 
allowance for stretch during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints 
miter cut and bonded together at corners.

C. Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting 
dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start 
gasket applications at corners and work toward centers of openings.  Compress gaskets to produce a 
weathertight seal without developing bending stresses in glass.  Seal gasket joints with sealant recommended 
by gasket manufacturer.

D. Install gaskets so they protrude past face of glazing stops.

3.6 SEALANT GLAZING (WET)

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and 
glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and 
blocking weep systems until sealants cure.  Secure spacers or spacers and backings in place and in position to 
control depth of installed sealant relative to edge clearance for optimum sealant performance.

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to 
glass and channel surfaces.

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

3.7 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing 
held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean 
surfaces.

B. Protect glass from contact with contaminating substances resulting from construction operations, including 
weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove 
substances immediately as recommended by glass manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent 
intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or 
stains; remove as recommended in writing by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural 
causes, accidents, and vandalism, during construction period.

END OF SECTION 08 80 00
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SECTION 08 90 00 - LOUVERS AND VENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Fixed, extruded-aluminum louvers. 

B. Furnish and install louvers, bird screens, blank-off panels, structural supports and attachment brackets as 
shown on the drawings, as specified, and as needed for a complete and proper installation.

C. Related sections include: 
1. Division 7 Section "Joint Sealants" for sealants installed in perimeter joints between louver frames and 

adjoining construction. 

1.3 DEFINITIONS

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this Section 
unless otherwise defined in this Section or in referenced standards.

B. Horizontal Louver:  Louver with horizontal blades; i.e., the axes of the blades are horizontal.
C. Vertical Louver:  Louver with vertical blades; i.e., the axes of the blades are vertical.
D. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to channels in jambs 

and mullions, which carry it to bottom of unit and away from opening.
E. Storm-Resistant Louver:  Louver that provides specified wind-driven rain performance, as determined by 

testing according to AMCA 500-L.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design louvers, including comprehensive engineering analysis by a qualified professional 
engineer currently licensed in the State of North Carolina, using performance requirements and design criteria 
indicated.  The submittals shall be signed and sealed by the qualified professional engineer currently licensed 
in the State of North Carolina.

B. Structural Performance:  Louvers shall withstand the effects of gravity loads and the following loads and 
stresses within limits and under conditions indicated without permanent deformation of louver components, 
noise or metal fatigue caused by louver blade rattle or flutter, or permanent damage to fasteners and anchors.  
Wind pressures shall be considered to act normal to the face of the building.
1. Wind Loads:  Determine loads based on a uniform pressure of 40 lbf/sq. ft., acting inward or outward.

C. Air-Performance, Water-Penetration, and Air-Leakage Ratings:  Provide louvers complying with performance 
requirements indicated as demonstrated by testing manufacturer's stock units of height and width indicated.  
Test units according to AMCA 500.
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1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.
1. For louvers specified to bear AMCA seal, include printed catalog pages showing specified models with 

appropriate AMCA Certified Ratings Seals.
B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and attachments to 

other work.  Show frame profiles and blade profiles, angles, and spacing.  The submittals shall be signed and 
sealed by the qualified professional engineer currently licensed in the State of North Carolina.
1. Show mullion profiles and locations.

C. Samples for Initial Selection:  For units with factory-applied color finishes.

1.6 QUALITY ASSURANCE

A. Source Limitations:  Obtain louvers and vents from single source from a single manufacturer where indicated 
to be of same type, design, or factory-applied color finish.

B. Welding:  Qualify procedures and personnel according to the following:
1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

C. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" for 
fabrication, construction details, and installation procedures.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Check actual louver openings by accurate field measurements before fabrication, and 
show recorded measurements on final shop drawings.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work.
1. Where field measurements cannot be made without delaying the Work, guarantee opening dimensions 

and proceed with fabricating louvers without field measurements.  Coordinate construction to ensure 
that actual opening dimensions correspond to guaranteed dimensions.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T5, T-52, or T6.
B. Fasteners:  Use types and sizes to suit unit installation conditions.

1. Use Phillips flat-head screws for exposed fasteners unless otherwise indicated.
For fastening aluminum, use aluminum or 300 series stainless-steel fasteners.

C. Postinstalled Fasteners for Concrete and Masonry:  Torque-controlled expansion anchors, made from stainless-
steel components, with capability to sustain, without failure, a load equal to 4 times the loads imposed, for 
concrete, or 6 times the load imposed, for masonry, as determined by testing per ASTM E 488, conducted by a 
qualified independent testing agency.

2.2 FABRICATION, GENERAL

A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble units as necessary for 
shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.

B. Vertical Assemblies:  Where height of louver units exceeds fabrication and handling limitations, fabricate units 
to permit field-bolted assembly with close-fitting joints in jambs and mullions, reinforced with splice plates.
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1. Continuous Vertical Assemblies:  Fabricate units without interrupting blade-spacing pattern unless 
horizontal mullions are indicated.

C. Maintain equal louver blade spacing to produce uniform appearance.
D. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances made for 

fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
1. Frame Type:  Channel unless otherwise indicated.
2. Provide end dams for all louvers.

E. Include supports, anchorages, and accessories required for complete assembly.
F. Provide subsills made of same material as louvers extended sills for recessed louvers.
G. Join frame members to each other and to fixed louver blades with fillet welds concealed from view unless 

otherwise indicated or size of louver assembly makes bolted connections between frame members necessary.

2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS

A. Horizontal Drainable Fixed Blade Storm-Resistant Louver:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. Air Balance Inc.; a Mestek company.
b. Air Flow Company, Inc.
c. Airolite Company, LLC (The).
d. All-Lite Architectural Products.
e. American Warming and Ventilating, Inc.; a Mestek company.
f. Arrow United Industries; a division of Mestek, Inc.
g. Construction Specialties, Inc.
h. Greenheck Fan Corporation.
i. Industrial Louvers, Inc.
j. NCA Manufacturing, Inc.
k. Nystrom Building Products.
l. Reliable Products, Inc.
m. Ruskin Company; Tomkins PLC.
n. United Enertech Corp..

2. Louver Depth:  4 inches OR 6 inches. Refer to mechanical plans.
3. Louver spacing (center to center):  3”
4. Frame and Blade Nominal Thickness:  Not less than 0.081 inch.
5. Louver Performance Ratings:

a. Free Area:  Not less than 43% or as noted on the drawings
b. Air Performance:  Not more than 0.20-inch wg static pressure drop at 1000-fpm free-area intake 

velocity.
c. Wind-Driven Rain Performance:  No penetration under wind loads indicated on drawings.

6. AMCA Seal:  Mark units with AMCA Certified Ratings Seal.

B. Louvers located in metal wall panels shall match adjacent metal wall panel configurations and color. In those 
locations provide the equivalent to the following:

1. C/S 6” (101.6) Deep Bold Line High Performance Fixed Arch. Line Louver Model B-6485 by 
Construction Specialties, Inc.

2. Material: Heads, sills and jambs to be one piece structural aluminum members with integral caulking 
slot and retaining beads. Blades to be one piece aluminum extrusions with reinforcing bosses. High 
Performance Fixed Arch. Line louver will have 4” and 6” blades in a common frame. Fixed Blades to 
be supported and lined up with heavy gauge extruded aluminum blade braces, positively interlocked to 
each blade and mechanically secured to aluminum structurals.  Material thickness to be as follows: 
Heads, sills and jambs: 0.081” (2.06mm). Blades: 0.081” (2.06mm). 

3. Blade Configuration: .Louver blade configuration for depth and color of blade to be called out on 
architectural plans or louver schedule



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

LOUVERS AND VENTS 08 90 00 - 4

4. AMCA Performance: A 4’ x 4’ unit shall conform to the following and licensed to bear the AMCA 
seal:

Free Area 8.15 sq. ft. (0.804 sq. m.)
Free area velocity at the point of beginning water penetration 804 FPM (245.1 m/min)
Intake Pressure drop at the point of beginning water penetration 0.12 in. H2O (3.05 mm)
Exhaust pressure drop at 1000 fpm free area velocity (305 m/min) 0.18 in. H2O (4.65 mm)

2.4 LOUVER SCREENS

A. General:  Provide screen at each exterior louver.
1. Screen Location for Fixed Louvers:  Interior face.
2. Screening Type:  Insect screening.

B. Secure screen frames to louver frames with stainless-steel machine screws, spaced a maximum of 6 inches 
from each corner and at 12 inches o.c.

C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated.
1. Metal:  Same kind and form of metal as indicated for louver to which screens are attached.
2. Finish:  Same finish as louver frames to which louver screens are attached.
3. Type:  Rewirable frames with a driven spline or insert.

D. Louver Screening for Aluminum Louvers:
1. Insect Screening Aluminum, 18-by-18 mesh, 0.009-inch wire.

2.5 BLANK-OFF PANELS (Where Noted on Plans)

A. Uninsulated, Blank-Off Panels:  Metal sheet attached to back of louver.
1. Aluminum sheet for aluminum louvers, not less than 0.050-inch nominal thickness.
2. Panel Finish:  Same finish applied to louvers.
3. Attach blank-off panels with stainless steel sheet metal screws.

2.6 FINISHES, GENERAL

A. Aluminum Finishes
1. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

2.7 FINISHES FOR LOUVERS INSTALLED IN METAL WALL PANEL LOCATIONS.

A. General: Comply with NAAMM "Metal Finishes Manual" for finish designations and application 
recommendations, except as otherwise indicated. Apply finishes in factory. Protect finishes on exposed 
surfaces prior to shipment. Remove scratches and blemishes from exposed surfaces that will be visible after 
completing finishing process.  Provide color as selected by architect to match adjacent wall panels. Provide 
one of two systems listed in this section below.

B. 100% Fluoropolymer Resin Powder Coat System complying with AAMA-2605-5 standards for gloss and color 
retention.  Finish thickness to be 1.5 to 3.0 mils.   
1. Finish to allow zero VOCs to be emitted into facility of application or at job site.   
2. Finish to adhere to a 4H Hardness rating.
3. Furnish manufacturer's twenty (20) year warranty for finish for gloss and color retention

C. Two Coat Fluorocarbon Coating
1. Louvers to be finished with a minimum 1.0 mil (0.025mm) thick full strength 70% resin, 2 coat 

Fluoropolymer system.
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2. All aluminum shall be thoroughly cleaned, etched and given a chromated conversion pre-treatment 
before application of the MICA II coating. The coating shall consist of a primer and a pigmented PFV2 
topcoat. It shall receive a bake cycle of 17 minutes at 4500F. All finishing procedures shall be one 
continuous operation in the plant of the manufacturer.

3. Manufacturer to furnish an extended 20 limited warranty for the Kynar/Hylar coating. This limited 
warranty shall begin on the date of material installation acceptance.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and openings, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of anchorages 
that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to Project site.

3.3 INSTALLATION

A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work.
B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where required to 

protect metal surfaces and to make a weather tight connection.
C. Form closely fitted joints with exposed connections accurately located and secured.
D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no evidence remains 

of corrective work.  Return items that cannot be refinished in the field to the factory, make required alterations, 
and refinish entire unit or provide new units.

F. Protect unpainted galvanized and nonferrous-metal surfaces that will be in contact with concrete, masonry, or 
dissimilar metals from corrosion and galvanic action by applying a heavy coating of bituminous paint or by 
separating surfaces with waterproof gaskets or nonmetallic flashing.

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, where weather 
tight louver joints are required.  Comply with Division 07 Section "Joint Sealants" for sealants applied during 
louver installation.

3.4 ADJUSTING AND CLEANING

A. Test operation of adjustable louvers and adjust as needed to produce fully functioning units that comply with 
requirements.

B. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to remove 
fingerprints and soil during construction period.  Do not let soil accumulate during construction period.

C. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes.  
Thoroughly rinse surfaces and dry.

D. Restore louvers and vents damaged during installation and construction so no evidence remains of corrective 
work.  If results of restoration are unsuccessful, as determined by Architect, remove damaged units and replace 
with new units.
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1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss of, and is 
compatible with, factory-applied finish coating.

END OF SECTION 08 90 00
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SECTION 09 29 00 - GYPSUM BOARD

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification 
Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Interior gypsum board 
2. Exterior sheathing
3. Cement board panels.
4. Interior wall and ceiling framing
5. Reveal and Trim Moldings

B. Related Sections include the following:
1. Division 06 Section "Rough Carpentry" for wood framing and furring that supports gypsum board.
2. Division 07 Section "Thermal Insulation" for insulation and vapor retarders installed in assemblies that incorporate gypsum 

board.
3. Division 09 Section "Tiling" for cementitious backer units installed as substrates for ceramic tile.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

1.4 QUALITY ASSURANCE

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested 
in assembly indicated according to ASTM E 119 by an independent testing agency.

B. Fire-Test-Response Characteristics:  Where fire-resistance-rated gypsum board assemblies are indicated, provide gypsum board 
assemblies that comply with the following requirements:
1. Fire-Resistance Ratings:  As indicated by GA File Numbers in GA-600 "Fire Resistance Design Manual" or design 

designations in UL "Fire Resistance Directory" or in the listing of another testing and inspecting agency acceptable to 
authorities having jurisdiction.

2. Gypsum board assemblies indicated are identical to assemblies tested for fire resistance according to ASTM E 119 by an 
independent testing and inspecting agency acceptable to authorities having jurisdiction.

3. Deflection and Firestop Track:  Top runner provided in fire-resistance-rated assemblies indicated is labeled and listed by UL, 
Warnock Hersey, or another testing and inspecting agency acceptable to authorities having jurisdiction.

C. Above-Ceiling Observation:  Architect will conduct an above-ceiling observation prior to installation of gypsum board ceilings and 
report any deficiencies in the Work observed.  Do not proceed with installation of gypsum board to ceiling support framing until 
deficiencies have been corrected.
1. Notify Architect one week in advance of the date and the time when the Project, or part of the Project, will be ready for an 

above-ceiling observation.
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1.5 STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against damage from weather, condensation, direct sunlight, 
construction traffic, and other causes.  Stack panels flat to prevent sagging.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, 
whichever are more stringent.

B. Do not install interior products until installation areas are enclosed and conditioned.
C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and 

discoloration.

PART 2 - PRODUCTS

2.1 PANELS, GENERAL

A. Size:  Provide in maximum lengths and widths available that will minimize joints in each area and that correspond with support 
system indicated.

2.2 STEEL FRAMING AND FURRING

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the 
Work include, but are not limited to, the following:
1. Steel Framing and Furring:

a. Clark Steel Framing, Inc.
b. Consolidated Systems, Inc.
c. Dale Industries, Inc.
d. Dietrich Industries, Inc.
e. Marino/Ware (formerly Marino Industries Corp.).
f. National Gypsum Co.; Gold Bond Building Products Division.
g. Unimast, Inc.

B. Steel Framing Components for Suspended and Furred Ceilings:
1. General:  Provide components complying with ASTM C 754 for conditions indicated.
2. Wire Ties:  ASTM A 641, Class 1 zinc coating, soft temper, 0.062 inch thick.
3. Wire Hangers:  ASTM A 641, Class 1 zinc coating, soft temper, 0.162-inch diameter.
4. Channels:  Cold-rolled steel, 0.0598-inch minimum thickness of base (uncoated) metal and 7/16-inch- wide flanges, and as 

follows:
a. Carrying Channels:  1-1/2 inches deep, 475 lb/1000 feet, unless otherwise indicated.
b. Furring Channels:  3/4 inch deep, 300 lb/1000 feet, unless otherwise indicated.
c. Finish:  ASTM A 653, G 60 hot-dip galvanized coating for framing for exterior soffits and where indicated.

5. Steel Rigid Furring Channels:  ASTM C 645, hat shaped, depth of 7/8 inch, and minimum thickness of base (uncoated) 
metal as follows:
a. Thickness:  0.0179 inch, unless otherwise indicated.
b. Protective Coating:  ASTM A 653, G 40 hot-dip galvanized coating.

C. Steel Framing for Walls and Partitions:
1. General:  Provide steel framing members complying with the following requirements:
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a. Protective Coating:  ASTM A 653, G 40 hot-dip galvanized coating.
2. Steel Studs and Runners:  ASTM C 645, with flange edges of studs bent back 90 degrees and doubled over to form 3/16-

inch- wide minimum lip (return), and complying with the following requirements for minimum thickness of base (uncoated) 
metal and for depth:
a. Thickness: minimum 24 gauge.
b. Depth:  3-5/8 inches, unless otherwise indicated. Provide 7/8”, 1-1/2", 2-1/2", 4”, 6", 8" and other sizes indicated on 

drawings.
3. Steel Rigid Furring Channels:  ASTM C 645, hat shaped, depth and minimum thickness of base (uncoated) metal as follows:

a. Thickness:  0.0179 inch, unless otherwise indicated.
b. Depth:  7/8 inch.

4. Fasteners for Metal Framing:  Provide fasteners of type, material, size, corrosion resistance, holding power, and other 
properties required to fasten steel framing and furring members securely to substrates involved; complying with the 
recommendations of gypsum board manufacturers for applications indicated.

2.3 INTERIOR GYPSUM BOARD

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to type of gypsum board indicated and 
whichever is more stringent.  Provide gypsum board of types indicated in maximum lengths available that will minimize end-to-end 
butt joints in each area indicated to receive gypsum board application.
1. Widths:  Provide gypsum board in widths of 48 inches.
2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not limited to, the following:
3. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

a. American Gypsum Co.
b. BPB America Inc.
c. G-P Gypsum.
d. Lafarge North America Inc.
e. National Gypsum Company.
f. PABCO Gypsum.
g. Temple.
h. USG Corporation.

B. Regular Type:
1. Thickness:  5/8 inch.
2. Long Edges:  Tapered.

C. Type C:
1. Thickness:  As required by fire-resistance-rated assembly indicated on Drawings.
2. Long Edges:  Tapered

D. Type X:
1. Thickness:  5/8 inch.
2. Long Edges:  Tapered.
3. Abuse-Resistant Type:  Manufactured to produce greater resistance to surface indentation, through-penetration (impact 

resistance), and abrasion than standard.  
4. Core:  5/8” inch, 
5. Long Edges:  Tapered

E. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core and paper surfaces. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

a. CertainTeed Corporation. 
b. Georgia-Pacific Gypsum LLC.
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c. National Gypsum Company.
d. Continental Building Products, LLC.
e. USG Corporation.

2. Core:  5/8 inch, Type X.
3. Long Edges: Tapered.
4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

2.4 EXTERIOR SHEATHING

A. Glass Mat Faced Gypsum Sheathing: Gypsum glass mat sheathing shall comply with ASTM C1177.
1. Type and Thickness: Type X, 5/8" Primed

a. Size: 48" X 120"
B. Sheathing Fasteners:  ASTM C 954, steel drill screws, Type S-12 fluted tip, a minimum of 1-1/4 inches long, with organic-polymer 

coating or other corrosion-protective coating.
C. Sealant: Dow Corning 795 Building Sealant or equal: Install at all sheathing joints, and apply tape recommended by the manufacturer 

to all joints.

2.5 CEMENT BOARD PANELS

A. Cementitious Backer Units:  ANSI A118.9.
1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but 

are not limited to, the following:
2. Products:  Subject to compliance with requirements, provide one of the following:

a. Custom Building Products; Wonderboard.
b. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
c. USG Corporation; DUROCK Cement Board.

3. Thickness:  As indicated on Drawings.

2.6 TRIM ACCESSORIES

A. Interior Trim:  ASTM C 1047.
1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc.
2. Shapes:

a. Cornerbead on outside corners.
b. L-Bead:  L-shaped; exposed long flange receives joint compound.  Use L-bead unless otherwise indicated. Provide 

at all locations where gypsum board abuts dissimilar materials.
c. Expansion (control) joint.

B. Exterior Trim:  ASTM C 1047.
1. Material:  Hot-dip galvanized steel sheet, plastic, or rolled zinc.
2. Shapes:

a. Cornerbead.
C. Reveal Molding

1. Where indicated on drawings, provide Fry Reglet Reveal Molding as manufactured by Fry Reglet Corp. or equal shall be 
installed.  Aluminum shall be extruded alloy 6063 T5, with chemical conversion coating.  Size 5/8” x 1/2”.  
a. Reveal Molding - Product #DRM-625-50 where indicated on drawings.
b. “Z” Reveal Molding – Product #DRMZ-625-50 where indicated on drawings.
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2.7 JOINT TREATMENT MATERIALS

A. General:  Comply with ASTM C 475/C 475M.
B. Joint Tape:

1. Interior Gypsum Wallboard:  Paper.
2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh.
3. Tile Backing Panels:  As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Wallboard (EXCEPT SHOWER ROOMS):  For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats. 
1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use drying-type, all-

purpose compound.
a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
4. Finish Coat:  For third coat, use drying-type, all-purpose compound.
5. Skim Coat:  For final coat of Level 5 finish, use drying-type, all-purpose compound.

D. Joint Compound for Shower Room Applications:
1. Shower Room Ceilings:  Use setting-type taping compound and setting-type, sandable topping compound. 

E. Joint Compound for Cementitious Backer Units panels:
1. Cementitious Backer Units:  As recommended by backer unit manufacturer.

2.8 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 inch thick.
2. For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.

C. Acoustical Sealant:  As specified in Division 07 Section "Joint Sealants."
1. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 

complying with ASTM C 834 and the following requirements:
a. Product is effective in reducing airborne sound transmission through perimeter joints and openings in building 

construction as demonstrated by testing representative assemblies according to ASTM E 90.
2. Available Products:  Subject to compliance with requirements, acoustical sealants that may be incorporated in the Work 

include, but are not limited to, the following:
a. Acoustical Sealant for Exposed and Concealed Joints:

1) PL Acoustical Sealant; ChemRex, Inc.; Contech Brands.
2) AC-20 FTR Acoustical and Insulation Sealant; Pecora Corp.
3) SHEETROCK Acoustical Sealant; United States Gypsum Co.

D. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation."
E. Vapor Retarder:  As specified in Division 07 Section "Thermal Insulation."
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames and framing, for compliance with 
requirements and other conditions affecting performance.

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLING STEEL FRAMING GENERAL

A. Steel Framing Installation Standard:  Install steel framing to comply with ASTM C 754 and with ASTM C 840 requirements that 
apply to framing installation.

B. Install supplementary framing, blocking, and bracing at terminations in gypsum board assemblies to support fixtures, equipment 
services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.  Comply with details indicated and with 
recommendations of gypsum board manufacturer or, if none available, with United States Gypsum Co.'s "Gypsum Construction 
Handbook."

C. Do not bridge building control and expansion joints with steel framing or furring members.  Independently frame both sides of joints 
with framing or furring members as indicated.

3.3 INSTALLING STEEL FRAMING FOR SUSPENDED AND FURRED CEILINGS

A. Suspend ceiling hangers from building structural members and as follows:
1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of 

supporting structural or ceiling suspension system.  Splay hangers only where required to miss obstructions and offset 
resulting horizontal forces by bracing, countersplaying, or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with the location 
of hangers required to support standard suspension system members, install supplemental suspension members and hangers 
in form of trapezes or equivalent devices.  Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced standards.

3. Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, eye screws, or other devices and 
fasteners that are secure and appropriate for substrate, and in a manner that will not cause them to deteriorate or otherwise 
fail.

4. Secure flat, angle, and rod hangers to structure, including intermediate framing members, by attaching to inserts, eye screws, 
or other devices and fasteners that are secure and appropriate for structure as well as for type of hanger involved, and in a 
manner that will not cause them to deteriorate or otherwise fail.

5. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
6. Do not connect or suspend steel framing from ducts, pipes, or conduit.

B. Sway-brace suspended steel framing with hangers used for support.
C. Install suspended steel framing components in sizes and at spacings indicated, but not less than that required by the referenced steel 

framing installation standard.
1. Wire Hangers:  48 inches o.c.
2. Carrying Channels (Main Runners):  48 inches o.c.
3. Furring Channels (Furring Members):  16 inches o.c.

D. Installation Tolerances:  Install steel framing components for suspended ceilings so that cross-furring or grid suspension members are 
level to within 1/8 inch in 12 feet (3 mm in 3.6 m) as measured both lengthwise on each member and transversely between parallel 
members.

E. Wire-tie or clip furring members to main runners and to other structural supports as indicated.
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3.4 INSTALLING STEEL FRAMING FOR WALLS AND PARTITIONS

A. Install runners (tracks) at floors, ceilings, and structural walls and columns where gypsum board stud assemblies abut other 
construction.
1. Where studs are installed directly against exterior walls, install asphalt felt strips or foam gaskets between studs and wall.

B. Installation Tolerances:  Install each steel framing and furring member so that fastening surfaces do not vary more than 1/8 inch from 
the plane formed by the faces of adjacent framing.

C. Extend partition framing full height to structural supports or substrates above suspended ceilings, except where partitions are 
indicated to terminate at suspended ceilings.  Continue framing over frames for doors and openings and frame around ducts 
penetrating partitions above ceiling to provide support for gypsum board.
1. Cut studs ½ inch short of full height to provide perimeter relief.
2. For STC-rated and fire-resistance-rated partitions that extend to the underside of floor/roof slabs and decks or other 

continuous solid structural surfaces to obtain ratings, install framing around structural and other members extending below 
floor/roof slabs and decks, as needed, to support gypsum board closures needed to make partitions continuous from floor to 
underside of solid structure.

D. Install steel studs and furring in sizes and at spacings indicated.
1. Single-Layer Construction:  Space studs 16 inches o.c., unless otherwise indicated.
2. Multilayer Construction:  Space studs 16 inches o.c., unless otherwise indicated.

E. Install steel studs so flanges point in the same direction and leading edge or end of each gypsum board panel can be attached to open 
(unsupported) edges of stud flanges first.

F. For curved partitions, install steel framing as follows:
1. Cut top and bottom runners through leg and web at 2-inch intervals for arc length.  In cutting lengths of runners, allow for 

uncut straight lengths of not less than 12 inches at ends of arcs.
2. Bend runners to uniform curve of radius indicated and locate straight lengths so they are tangent to arcs.
3. Support outside (cut) leg of runners by clinching a 1-inch- high-by-0.0209-inch- thick steel sheet strip to inside of cut legs 

using metal lock fasteners.
4. Attach runners to structural elements at floor and ceiling with fasteners located 2 inches from ends and spaced 24 inches o.c.

G. Frame door openings to comply with GA-219, and with applicable published recommendations of gypsum board manufacturer, unless 
otherwise indicated.  Attach vertical studs at jambs with screws either directly to frames or to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs.
1. Install double 20-gage studs at each jamb, unless otherwise indicated.
2. Install cripple studs at head adjacent to each jamb stud, with a minimum ½-inch clearance from jamb stud to allow for 

installation of control joint.
H. Frame openings other than door openings to comply with details indicated or, if none indicated, as required for door openings.  Install 

framing below sills of openings to match framing required above door heads.

3.5 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840.
B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of 

each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
C. Install sound-attenuation blankets, where indicated, prior to installing gypsum panels unless blankets are readily installed after panels 

have been installed on one side.
D. Attach gypsum panels to steel studs so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
E. Attach gypsum panels to framing provided at openings and cutouts.
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F. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space 
between panels.  Do not force into place.

G. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking 
is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides of 
partitions.  Do not make joints other than control joints at corners of framed openings.

H. Form control and expansion joints with space between edges of adjoining gypsum panels.
I. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished 
with scraps of not less than 8 sq. ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to 

fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.
J. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-

inch- wide spaces at these locations, and trim edges with edge trim where edges of panels are exposed.  Seal joints between edges and 
abutting structural surfaces with acoustical sealant.

K. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud 
flanges first.

L. Space fasteners in gypsum panels according to referenced gypsum board application and finishing standard and manufacturer's 
recommendations.
1. Space screws a maximum of 12 inches o.c. for vertical applications.

3.6 APPLYING INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:
1. Regular Type:  As indicated on Drawings.
2. Type X:  Install in Shower Rooms.
3. Type C:  Where required for specific fire-resistance-rated assembly indicated.
4. Abuse Resistant panels

B. Single-Layer Application:
1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to 

framing, unless otherwise indicated.
2. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless otherwise indicated or required by fire-

resistance-rated assembly, and minimize end joints.
a. Stagger abutting end joints not less than one framing member in alternate courses of panels.

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over 
furring members.

4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

3.7 GYPSUM SHEATHING INSTALLATION

A. General:  Install sheathing board according to manufacturer's instructions and GA-253 "Application of Gypsum Sheathing." Cut 
boards at penetrations, edges, and other obstructions of the work, fit tight against abutting construction, except provide a 3/8" setback 
where non load bearing elements abut structural elements. Coordinate sheathing with flashing and joint installation so these materials 
are installed in sequence and manner that prevent moisture from passing through the completed exterior wall assembly, Apply 
fasteners so screw heads bear tightly against face of sheathing boards but do not cut into facing. Do not bridge building expansion 
joints with sheathing, cut and space edges to match spacing of structural support elements.
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B. Install sheathing boards vertical edges centered over flanges of steel studs.  Screw attach boards at perimeter and within field of board 
to each stud at approximately 8 inches on center and set back a minimum of 3.8" from edges and ends of boards.

C. Apply joint sealant with a continuous 3/8" bead and trowel flat. Apply enough sealant to each fastener to cover completely when 
trowel flat.

3.8 APPLYING CEMENTITIOUS BACKER PANELS

A. Cementitious Backer Units:  ANSI A108.11, at locations indicated.

3.9 INSTALLING TRIM ACCESSORIES

A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach 
trim according to manufacturer's written instructions.

B. Exterior Trim:  Install in the following locations:
1. Cornerbead:  Use at outside corners.

3.10 FINISHING GYPSUM BOARD

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and 
elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from adjacent 
surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
2. Level 4:  Gypsum board surfaces, unless otherwise indicated

a. Primer and its application to surfaces are specified in other Division 09 Sections.
E. Glass-Mat Gypsum Sheathing Board:  Finish according to manufacturer's written instructions for use as exposed soffit board.
F. Cementitious Backer Units:  Finish according to manufacturer's written instructions.
G. Use the following joint compound combination as applicable to the finish levels specified:

1. Embedding and First Coat:  Ready-mixed, drying-type, all-purpose or taping compound.  Fill (Second) Coat:  Ready-mixed, 
drying-type, all-purpose or topping compound.  Finish (Third) Coat:  Ready-mixed, drying-type, all-purpose or topping 
compound.

H. For Level 4 gypsum board finish, embed tape in joint compound and apply first, fill (second), and finish (third) coats of joint 
compound over joints, angles, fastener heads, and accessories.  Touch up and sand between coats and after last coat as needed to 
produce a surface free of visual defects and ready for decoration. Install Level 5 finish in Corridors.
1. Where Level 1 gypsum board finish is indicated, embed tape in joint compound.

I. For Level 5 gypsum board finish, Apply skim coat of all-purpose (conventional weight) drying-type compound or spray-applied 
Primer-Surfacer over exposed surfaces of gypsum board. After skim coat has dried, touch-up and sand to provide surface free of 
visual defects, tool marks, and ridges, and ready for application of finish.

3.11 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder 
of the construction period.

B. Remove and replace panels that are wet, moisture damaged, and mold damaged.
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1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and 

discoloration.

END OF SECTION 09 29 00
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SECTION 09 30 00 - TILING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Porcelain Tile (floor and wall).
2. Stone thresholds installed as part of tile installations.
3. Waterproof membrane for thin-set tile installations.
4. Crack-suppression membrane for thin-set tile installations.
5. Cementitious backer units installed as part of tile installations.
6. Metal Trim and Transition Strips 

B. Related Sections include the following:
1. Division 03 Section "Cast-in-Place Concrete" for monolithic slab finishes specified for tile substrates.
2. Division 07 Section "Joint Sealants" for sealing of expansion, contraction, control, and isolation joints in tile 

surfaces.
3. Division 09 Section "Gypsum Board" for cementitious backer units.

1.3 DEFINITIONS

A. Module Size:  Actual tile size (minor facial dimension as measured per ASTM C 499) plus joint width indicated.
B. Facial Dimension:  Actual tile size (minor facial dimension as measured per ASTM C 499).
C. Facial Dimension:  Nominal tile size as defined in ANSI A137.1.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  Provide Tile shop drawing layout. Show the following:

1. Columns, doorways, enclosing walls, or partitions, built-in casework.
2. Existing flooring materials to be removed.
3. Existing flooring materials to remain.
4. Type of subfloor.
5. Type of installation.
6. Pattern of installation.
7. Type, color, and location of insets and borders.
8. Type, color, and location of edge, transition, and other accessory strips.
9. Transition details to other flooring materials.

C. Samples: For each of the following products and for each
D. Samples for Initial Selection:  For each type of tile and grout indicated.  Include Samples of accessories involving color 

selection.
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E. Samples for Verification:
1. Full-size units of each type and composition of tile and for each color and finish required.

F. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile manufacturer and Installer.
G. Product Certificates:  For each type of product, signed by product manufacturer.
H. Qualification Data:  For Installer.
I. Material Test Reports:  For each tile-setting and -grouting product.

1.5 QUALITY ASSURANCE

A. Source Limitations for Tile:  Obtain all tile of same type and color or finish from one source or producer.
1. Obtain tile from same production run and of consistent quality in appearance and physical properties for each 

contiguous area.
B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, 

adhesive, and grout component from a single manufacturer and each aggregate from one source or producer.
C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section through one 

source from a single manufacturer for each product:
1. Stone thresholds.
2. Waterproofing.
3. Joint sealants.
4. Cementitious backer units.

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section 
"Project Management and Coordination."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  
Comply with requirement in ANSI A137.1 for labeling sealed tile packages.

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
C. Store aggregates where grading and other required characteristics can be maintained, and contamination avoided.
D. Store liquid latexes and emulsion adhesives in unopened containers and protected from freezing.
E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or 

edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before 
setting tile.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and 
humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents.
1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed, for each type, 

composition, color, pattern, and size indicated.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
1. Products:  Subject to compliance with requirements, provide one of the products specified.
2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not limited to, the manufacturers specified.

2.2 PRODUCTS, GENERAL

A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, "Specifications for Ceramic Tile," for types, 
compositions, and other characteristics indicated.
1. Provide tile complying with Standard grade requirements, unless otherwise indicated.
2. For facial dimensions of tile, comply with requirements relating to tile sizes specified in Part 1 "Definitions" 

Article.
B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI standards referenced in "Setting 

and Grouting Materials" Article.
C. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for tile, grout, and other products 

requiring selection of colors, surface textures, patterns, and other appearance characteristics, provide specific products or 
materials complying with the following requirements:
1. As selected by Architect from manufacturer's full range.

D. Factory Blending:  For tile exhibiting color variations within ranges selected during Sample submittals, blend tile in 
factory and package so tile units taken from one package show same range in colors as those taken from other packages 
and match approved Samples.

E. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard with manufacturer, 
unless otherwise indicated.

2.3 TILE PRODUCTS

A. Approved Manufacturers:
1. Daltile International
2. American Olean
3. American Marazzi Tile, Inc.
4. Crossville Ceramics Company, L.P.
5. Florida Tile Industries, Inc.

B. Porcelain Floor Tile - FT-1:  
1. Basis of Design: provide Daltile – Median Colorbody Porcelain Tile, or equal by American Olean or from other 

approved Manufacturer.  
2. Selection from Manufacturers full range of colors.
3. Finish: Matte
4. Composition:  Colorbody Porcelain.
5. Module size:   12 inches by 24 inches
6. Nominal Thickness:  3/8 inch
7. Porcelain Tile Trim Units:  Matching characteristics of adjoining flat tile and coordinated with sizes and coursing 

of adjoining flat tile where applicable.  
a. Grout color:   As selected by Architect from manufacturer's full range.
b. Grout Joint Size:   1/8 inch (3/16 inch when installing tile with a length 15 inches or greater in staggered 

brick-joint pattern, overlap should not exceed 33%. 
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C. Porcelain Wall Tile - WT-1: 
1. Basis of Design: provide Daltile – Median Colorbody Porcelain Tile, or equal by American Olean or from other 

approved Manufacturer.  
2. Selection from Manufacturers full range of colors.
3. Finish:  Matte
4. Composition:  Colorbody Porcelain.
5. Module size:   12 inches by 24 inches
6. Nominal Thickness:  3/8 inch
7. Porcelain Tile Trim Units:  Matching characteristics of adjoining flat tile and coordinated with sizes and coursing 

of adjoining flat tile where applicable.  
a. Grout color:   As selected by Architect from manufacturer's full range.

Grout Joint Size:   1/8 inch (3/16 inch when installing tile with a length 15 inches or greater in staggered 
brick-joint pattern, overlap should not exceed 33%. 

D. Porcelain Wall Tile - WT-2: 
1. Basis of Design: provide Daltile – Median Colorbody Porcelain Tile, or equal by American Olean or from other 

approved Manufacturer.  
2. Selection from Manufacturers full range of colors.
3. Finish:  Polished
4. Composition:  Colorbody Porcelain.
5. Module size:   12 inches by 24 inches
6. Nominal Thickness:  3/8 inch
7. Porcelain Tile Trim Units:  Matching characteristics of adjoining flat tile and coordinated with sizes and coursing 

of adjoining flat tile where applicable.  
a. Grout color:   As selected by Architect from manufacturer's full range.
b. Grout Joint Size:   1/8 inch (3/16 inch when installing tile with a length 15 inches or greater in staggered 

brick-joint pattern, overlap should not exceed 33%. 

E. Porcelain Wall/Floor Trim and Base:
1. Use matching porcelain tile series for bullnose trim.
2. Use 4x24 bullnose trim pieces along top of wall tile perimeter.
3. Use 4x24 bullnose trim pieces where wall tile stops short at drywall and requires a finished tile end. At wall tile 

end locations bullnose trim pieces are to run vertically. 
4. At Restroom 101B ONLY at gypsum wall board locations (where there is no wall tile) use 4x24 bullnose trim 

as the floor tile base. 
5. At Restroom 101B ONLY at specified wall tile location cut 12x24 porcelain tile to 4x24 custom size for base 

tile. Refer to drawings.
6. For Mens Restroom 101C, Janitor 101D, and Womens Restroom 101E refer to specification 096723 Resinous 

Flooring Flake for 6 inch epoxy base. 

2.4 ACCESSORY PRODUCTS

A. Metal Base Trim: Basis of Design: JOLLY by Schluter or approved equal.
1. Description: Roll-formed profile with integrated trapezoid perforated anchoring legs, connected at a 90-degree 

angle by a cove shaped section with 23/32" radius that forms the visible surface.
2. Metal base trim is to be used along bottom of wall tile perimeter. 
3. Metal Trim Finish: All available colors for selection.
4. Height: Suitable for thickness of specified tile. 
5. To be used at the bottom of wall tile in the following locations: Mens Restroom 101C and Womens Restroom 

101E.
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2.5 THRESHOLDS

A. Porcelain Floor Tile to VCT – Marble Threshold Transition Strip:
1. General:  Fabricate to sizes and profiles indicated or required to provide transition between adjacent floor 

finishes.
2. Bevel edges at 1:2 slope, aligning lower edge of bevel with adjacent floor finish.  Limit height of bevel to 1/2 

inch or less, and finish bevel to match face of threshold.
3. Marble Thresholds: ASTM C 503 with a minimum abrasion resistance of [10] [12] per ASTM C 1353 or 

ASTM C 241 and with honed finish.
4. Description:  Uniform, fine- to medium-grained white stone with gray veining.
5. Provide 4" x 1" thick white, honed marble with 1/2"W x 1/4"H bevels, complying with MIA Group "A" 

requirements for soundness.
6. Marble threshold by Daltile or approved equal.

B. For additional thresholds transition strips refer to specification Division 096513 Resilient Base and Accessories.

2.6 SETTING AND GROUTING MATERIALS

A. Manufacturers:
1. Atlas Minerals & Chemicals, Inc.
2. Boiardi Products Corporation.
3. Bonsal, W. R., Company.
4. Bostik.
5. C-Cure.
6. Custom Building Products.
7. DAP, Inc.
8. Jamo Inc.
9. LATICRETE International Inc.
10. MAPEI Corporation.
11. Southern Grouts & Mortars, Inc.
12. TEC Specialty Products Inc.

2.7 LATEX-PORTLAND CEMENT MORTAR (THIN SET):  ANSI A118.4, consisting of the following:

A. Prepackaged dry-mortar mix containing dry, redispersible, ethylene vinyl acetate additive to which only water must be 
added at Project site.
1. For wall applications, provide nonsagging mortar that complies with Paragraph F-4.6.1 in addition to the other 

requirements in ANSI A118.4.
B. Sand-Portland Cement Grout:  ANSI A108.10, composed of white or gray cement and white or colored aggregate as 

required to produce color indicated.
C. Standard Sanded Cement Grout:  ANSI 118.7  Polymer Modified Cement Grouts, color as indicated.
D. Standard Unsanded Cement Grout:  ANSI 118.7  Polymer Modified Cement Grouts, color as indicated.

1. Polymer Type:  Either ethylene vinyl acetate, in dry, redispersible form, prepackaged with other dry ingredients, 
or acrylic resin or styrene-butadiene rubber in liquid-latex form for addition to prepackaged dry-grout mix.
a. Unsanded grout mixture for joints 3/16 inch and narrower.
b. Sanded grout mixture for joints 1/8 inch and wider.
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2.8 ELASTOMERIC SEALANTS

A. General:  Provide manufacturer's standard chemically curing, elastomeric sealants of base polymer and characteristics 
indicated that comply with applicable requirements in Division 07 Section "Joint Sealants."
1. Use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D 

(EPA Method 24).
B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints, unless otherwise 

indicated.
C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and, as 

applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for sealing interior ceramic tile 
joints and other nonporous substrates that are subject to in-service exposures of high humidity and extreme temperatures.
1. Available Products:

a. Dow Corning Corporation; Dow Corning 786.
b. GE Silicones; Sanitary 1700.
c. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant.
d. Tremco, Inc.; Tremsil 600 White.

D. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; Class 25; Uses T, M, A, and, as 
applicable to joint substrates indicated, O.
1. Available Products:

a. Bostik; Chem-Calk 550.
b. Mameco International, Inc.; Vulkem 245.
c. Pecora Corporation; NR-200 Urexpan.
d. Tremco, Inc.; THC-900.

2.9 CEMENTITIOUS BACKER UNITS

A. Provide cementitious backer units complying with ANSI A118.9 in maximum lengths available to minimize end-to-end 
butt joints.
1. Thickness:  1/2 inch 
2. Width:  48 inches

B. Available Products:
1. C-Cure; C-Cure Board 990.
2. Custom Building Products; Wonderboard.
3. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
4. USG Corporation; DUROCK Cement Board.

2.10 MISCELLANEOUS MATERIALS

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or 
approved by manufacturer of tile-setting materials for installations indicated.

B. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically 
approved for materials and installations indicated by tile and grout manufacturers.

C. Grout Sealer:  Manufacturer's standard product for sealing grout joints that does not change color or appearance of grout.
1. Available Products:

a. Bonsal, W. R., Company; Grout Sealer.
b. Bostik; CeramaSeal Grout Sealer.
c. C-Cure; Penetrating Sealer 978.
d. Custom Building Products; Surfaceguard Grout and Tile Grout Sealer.
e. Jamo Inc.; Matte FinishPenetrating Sealer.
f. MAPEI Corporation; KER 003, Silicone Spray Sealer for Cementitious Tile Grout 004, Keraseal 

Penetrating Sealer for Unglazed Grout and Tile.
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g. Southern Grouts & Mortars, Inc.; Silicone Grout Sealer.
h. TEC Specialty Products Inc.; TA-256 Penetrating Silicone TA-257 Silicone Grout Sealer.

2.11 MIXING MORTARS AND GROUT

A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
B. Add materials, water, and additives in accurate proportions.
C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce 

mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of installed tile.
1. Verify that substrates for setting tile are firm; dry; clean; free of oil, waxy films, and curing compounds; and 

within flatness tolerances required by referenced ANSI A108 Series of tile installation standards for installations 
indicated.

2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work, and similar 
items located in or behind tile has been completed before installing tile.

3. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust 
joint locations in consultation with Architect.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove coatings, including curing compounds and other substances that contain soap, wax, oil, or silicone, that are 
incompatible with tile-setting materials.

B. Provide concrete substrates for tile floors installed with thick-set mortar that comply with flatness tolerances specified 
in referenced ANSI A108 Series of tile installation standards.
1. Fill cracks, holes, and depressions with trowelable leveling and patching compound according to tile-setting 

material manufacturer's written instructions.  Use product specifically recommended by tile-setting material 
manufacturer.

2. Remove protrusions, bumps, and ridges by sanding or grinding.
C. Blending:  For tile exhibiting color variations within ranges selected during Sample submittals, verify that tile has been 

factory blended and packaged so tile units taken from one package show same range of colors as those taken from other 
packages and match approved Samples.  If not factory blended, either return to manufacturer or blend tiles at Project site 
before installing.

3.3 INSTALLATION, GENERAL

A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series "Specifications for Installation of Ceramic 
Tile" that apply to types of setting and grouting materials and to methods indicated in ceramic tile installation schedules.

B. TCNA Installation Guidelines:  TCNA's "Handbook for Ceramic Tile Installation."  Comply with TCNA installation 
methods indicated in ceramic tile installation schedules.
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C. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without 
interruptions, unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting 
pattern or joint alignments.

D. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  
Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to 
electrical outlets, piping, fixtures, and other penetrations so plates, collars, or covers overlap tile.

E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining tiles on floor, base, 
walls, and trim are same size.  Lay out tile work and center tile fields in both directions in each space or on each wall 
area.  Adjust to minimize tile cutting.  Provide uniform joint widths, unless otherwise indicated.
1. For tile mounted in sheets, make joints between tile sheets same width as joints within tile sheets so joints 

between sheets are not apparent in finished work.
F. Lay out tile wainscots to next full tile beyond dimensions indicated.
G. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including control, contraction, and isolation 

joints, where indicated during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installing 
tiles.
1. Locate joints in tile surfaces directly above joints in concrete substrates.
2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint Sealants."

H. Grout tile to comply with requirements of the following tile installation standards:
1. For ceramic tile grouts (sand-portland cement; dry-set, commercial portland cement; and latex-portland cement 

grouts), comply with ANSI A108.10.
2. For chemical-resistant epoxy grouts, comply with ANSI A108.6.
3. For chemical-resistant furan grouts, comply with ANSI A108.8.

3.4 FLOOR TILE INSTALLATION

A. General:  Install tile to comply with requirements in the Floor Tile Installation Schedule, including those referencing 
TCNA installation methods (latest edition) and ANSI A108 Series of tile installation standards.
1. For installations indicated below, follow procedures in ANSI A108 Series tile installation standards for providing 

95 percent mortar coverage.
a. Tile floors in wet areas.
b. Tile floors composed of tiles 6 by 6 inches or larger.

B. Refer to TCNA Installation Standard F121-18 for floor tile installation.
C. Stone Thresholds:  Install stone thresholds at locations indicated; set in same type of setting bed as abutting field tile, 

unless otherwise indicated.
1. Set thresholds in latex-portland cement mortar for locations where mortar bed would otherwise be exposed above 

adjacent nontile floor finish.
D. Grout Sealer:  Apply grout sealer to grout joints according to grout-sealer manufacturer's written instructions.  As soon as 

grout sealer has penetrated grout joints, remove excess sealer and sealer that has gotten on tile faces by wiping with soft 
cloth.

3.5 WALL TILE INSTALLATION

A. Install types of tile designated for wall installations to comply with requirements in the Wall Tile Installation Schedule, 
including those referencing TCNA installation methods (latest edition) and ANSI setting-bed standards.

B. Refer to TCNA Installation Standard W244C-18 for wall tile installation.  Waterproof membrane shall be provided in 
the wall tile installation for the shower as reference in the noted TCNA standard.  

C. Install metal lath and scratch coat for walls to comply with ANSI A108.1A, Section 4.1.
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3.6 CLEANING AND PROTECTING

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
B. Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, 

damage, and wear.
C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile surfaces.

END OF SECTION 09 30 00
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SECTION 09 51 23 - ACOUSTICAL TILE CEILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes acoustical tiles for ceilings and the following:
1. 2’x2’ Acoustical Tile Lay-in Ceiling
2. Suspended ceiling grid

B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling 
attachment devices to be cast in concrete at ceilings.

1.3 DEFINITIONS

A. AC:  Articulation Class.

B. CAC:  Ceiling Attenuation Class.

C. LR:  Light-Reflectance coefficient.

D. NRC:  Noise Reduction Coefficient.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples for Initial Selection:  For components with factory-applied color finishes.

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for each acoustical tile ceiling.

D. Maintenance Data:  For finishes to include in maintenance manuals.

E. Certificates:  Submit certificates from manufacturers of acoustical ceiling units and suspension 
systems attesting that their products comply with specification requirements.

1.5 QUALITY ASSURANCE

A. Source Limitations:
1. Acoustical Ceiling Tile:  Obtain each type through one source from a single manufacturer.
2. Suspension System:  Obtain each type through one source from a single manufacturer.
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B. Fire-Test-Response Characteristics:  Provide acoustical tile ceilings that comply with the following 
requirements:
1. Surface-Burning Characteristics:  Provide acoustical tiles with the following surface-burning 

characteristics complying with ASTM E 1264 for Class A materials as determined by testing 
identical products per ASTM E 84:
a. Smoke-Developed Index:  450 or less.

C. Seismic Standard:  Provide acoustical tile ceilings designed and installed to withstand the effects of 
earthquake motions according to the following:

a. CISCA's Recommendations for Acoustical Ceilings:  Comply with CISCA's 
"Recommendations for Direct-Hung Acoustical Tile and Lay-in Panel Ceilings--Seismic 
Zones 0-2."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical tiles, suspension system components, and accessories to Project site in original, 
unopened packages and store them in a fully enclosed, conditioned space where they will be 
protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface 
contamination, and other causes.

B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized moisture 
content.

C. Handle acoustical tiles carefully to avoid chipping edges or damaging units in any way.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install acoustical tile ceilings until spaces are enclosed and 
weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient 
temperature and humidity conditions are maintained at the levels indicated for Project when occupied 
for its intended use.
1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before beginning 

acoustical tile ceiling installation.

1.8 COORDINATION

A. Coordinate layout and installation of acoustical tiles and suspension system with other construction 
that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-
suppression system, and partition assemblies.

1.9 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.
1. Acoustical Ceiling Units:  Full-size tiles equal to 2.0 percent of quantity installed.
2. Suspension System Components:  Quantity of each concealed grid and exposed component 

equal to 2.0 percent of quantity installed.
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PART 2 - PRODUCTS

2.1 ACOUSTICAL TILES, GENERAL

A. Acoustical Tile Standard:  Provide manufacturer's standard tiles of configuration indicated that comply 
with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light 
reflectances, unless otherwise indicated.  Contractor to provide 500sf of ceiling tile, location to be 
determined by engineer in the field.  

B. Acoustical Tile Colors and Patterns:  Match appearance characteristics indicated for each product 
type.
1. Where appearance characteristics of acoustical tiles are indicated by referencing pattern 

designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide 
products selected by Architect from each manufacturer's full range that comply with 
requirements indicated for type, pattern, color, light reflectance, acoustical performance, edge 
detail, and size.

C. Sound Attenuation Performance:  Provide acoustical ceiling units with ratings for ceiling sound 
transmission class (STC) of range indicated as determined according to AMA 1-II "Ceiling Sound 
Transmission Test by Two-Room Method" with ceilings continuous at partitions and supported by a 
metal suspension system of type appropriate for ceiling unit of configuration indicated (concealed for 
tile, exposed for panels).

D. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment:  Provide acoustical tiles treated 
with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-
positive and gram-negative bacteria and showing no mold, mildew, or bacterial growth when tested 
according to ASTM D 3273 and evaluated according to ASTM D 3274 or ASTM G 21.

2.2 ACOUSTICAL TILES FOR ACOUSTICAL TILE CEILING 

A. Basis-of-Design Product (as listed below):  Subject to compliance with requirements, provide 
Armstrong product as specified or a comparable product by one of the following:
1. CertainTeed
2. USG Interiors, Inc
3. Armstrong World Industries, Inc.

B. Lay-in Ceiling “A” Armstrong 1713 School Zone Fine Fissured, USG 22421 Radar Education or equal 
by CertainTeed HHF-454-HNR.
1. Color:  White.
2. LR:  Not less than 0.83.
3. NRC:  Not less than 0.70.
4. CAC:  Not less than 35.
5. Edge/Joint Detail:  Square Edge
6. Thickness:  min. 3/4 inch.
7. Modular Size:  24 by 24 inches.
8. Antimicrobial Treatment:  Broad spectrum fungicide and bactericide based.
9. 15 Year No-Sag Resistance: Provide 15 year no-sag warranty.
10. Amount:  500sf of ceiling tile
11. Location: To be determined by the engineer in the field.



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017
Richlands, NC                                                                                                                            Onslow County Schools

ACOUSTICAL TILE CEILINGS 09 51 23 - 4

2.3 METAL SUSPENSION SYSTEMS, GENERAL

A. Metal Suspension System Standard:  Provide manufacturer's standard metal suspension systems of 
types, structural classifications, and finishes indicated that comply with applicable requirements in 
ASTM C 635.

B. Finishes and Colors, General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and 
Metal Products" for recommendations for applying and designating finishes.  Provide manufacturer's 
standard factory-applied finish for type of system indicated.

C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
1. Galvanized, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
2. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM C 635, Table 1, 

"Direct Hung" ) will be less than yield stress of wire, but provide not less than 12 gauge 
diameter wire.

D. Hanger Rods:  Mild steel, zinc coated or protected with rust-inhibitive paint.

E. Angle Hangers:  Angles with legs not less than 7/8 inch wide; formed with 0.04-inch- thick, galvanized 
steel sheet complying with ASTM A 653/A 653M, G90 coating designation; with bolted connections 
and 5/16-inch- diameter bolts.

F. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate lateral forces.

G. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical tiles 
in-place.

2.4 METAL SUSPENSION SYSTEM FOR ACOUSTICAL TILE CEILING 

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, the following:

B. Products:  Subject to compliance with requirements, provide one of the following:
1. Armstrong World Industries, Inc.
2. USG Interiors, Inc.
3. Chicago Metalic
4. CertainTeed

C. Intermediate Duty, Direct-Hung, Double-Web, Suspension System:  Main and cross runners roll 
formed from and capped with cold-rolled steel sheet, prepainted, electrolytically zinc coated, or hot-dip 
galvanized according to ASTM A 653/A 653M, G30 coating designation.
1. Structural Classification:  Intermediate-duty system.
2. Access:  Upward and end or side pivoted, with initial access openings of size indicated below 

and located throughout ceiling within each module formed by main and cross runners, with 
additional access available by progressively removing remaining acoustical tiles.

2.5 METAL EDGE MOLDINGS AND TRIM

A. Products:  Subject to compliance with requirements, provide one of the following:
1. Armstrong World Industries, Inc.
2. Chicago Metallic Corporation
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3. USG Interiors, Inc.

B. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, 
manufacturer's standard moldings for edges and penetrations that comply with seismic design 
requirements; formed from sheet metal of same material, finish, and color as that used for exposed 
flanges of suspension system runners.
1. Provide manufacturer's standard edge moldings that fit acoustical tile edge details and 

suspension systems indicated and that match width and configuration of exposed runners, 
unless otherwise indicated.

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit 
penetration exactly.

2.6 ACOUSTICAL SEALANT

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, the following:

B. Products:  Subject to compliance with requirements, provide one of the following:
1. Acoustical Sealant for Exposed and Concealed Joints:

a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant.
b. USG Corporation; SHEETROCK Acoustical Sealant.

2. Acoustical Sealant for Concealed Joints:
a. OSI Sealants, Inc.; Pro-Series SC-175 Rubber Base Sound Sealant.
b. Pecora Corporation; BA-98.
c. Tremco, Inc.; Tremco Acoustical Sealant.

C. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard nonsag, paintable, 
nonstaining latex sealant, with a VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24), complying with ASTM C 834 and effective in reducing 
airborne sound transmission through perimeter joints and openings in building construction as 
demonstrated by testing representative assemblies according to ASTM E 90.

D. Acoustical Sealant for Concealed Joints:  Manufacturer's standard nondrying, nonhardening, 
nonskinning, nonstaining, gunnable, synthetic-rubber sealant, with a VOC content of 250 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24), recommended for sealing 
interior concealed joints to reduce airborne sound transmission.

2.7 MISCELLANEOUS MATERIALS

A. Hold-Down Clips for Non-Fire-Rated Ceilings:  For interior ceilings composed of lay-in panels 
weighting less than 1 lb per sq.ft., provide hold-down clips spaced 2'-0" o.c. on all cross tees.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing and substrates to which 
acoustical tile ceilings attach or abut, with Installer present, for compliance with requirements specified 
in this and other Sections that affect ceiling installation and anchorage and with 
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requirements for installation tolerances and other conditions affecting performance of acoustical tile 
ceilings.
1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at opposite 
edges of each ceiling.  Avoid using less-than-half-width tiles at borders, and comply with layout shown 
on reflected ceiling plans.

3.3 INSTALLATION, SUSPENDED ACOUSTICAL TILE CEILINGS

A. General:  Install acoustical tile ceilings to comply with ASTM C 636 and seismic design requirements 
indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."  Location 
to be determined by engineer in the field.

B. Suspend ceiling hangers from building's structural members and as follows:
1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structure or of ceiling suspension system.
2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by 

bracing, countersplaying, or other equally effective means.
3. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to miss 

obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally 
effective means.

4. Where width of ducts and other construction within ceiling plenum produces hanger spacings 
that interfere with location of hangers at spacings required to support standard suspension 
system members, install supplemental suspension members and hangers in form of trapezes 
or equivalent devices.

5. Secure wire hangers to ceiling suspension members and to supports above with a minimum of 
three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or 
other devices that are secure and appropriate for substrate and that will not deteriorate or 
otherwise fail due to age, corrosion, or elevated temperatures.

6. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten hangers to 
cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated 
fasteners that extend through forms into concrete.

7. When steel framing does not permit installation of hanger wires at spacing required, install 
carrying channels or other supplemental support for attachment of hanger wires.

8. Do not attach hangers to steel deck tabs.
9. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
10. Space hangers not more than 48 inches o.c. along each member supported directly from 

hangers, unless otherwise indicated; provide hangers not more than 8 inches from ends of 
each member.

11. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards and publications.

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight 
turns.  Suspend bracing from building's structural members as required for hangers, without attaching 
to permanent metal forms, steel deck, or steel deck tabs.  Fasten bracing wires into concrete with 
cast-in-place or postinstalled anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and where 
necessary to conceal edges of acoustical tiles.
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1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings 
before they are installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than 
3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 
feet.  Miter corners accurately and connect securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension system runners so they are square and securely interlocked with one another.  
Remove and replace dented, bent, or kinked members.

F. Arrange directionally patterned acoustical tiles as follows:
1. Install tiles with pattern running in one direction parallel to long axis of space.

3.4 CLEANING

A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings.  Comply with 
manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and 
replace tiles and other ceiling components that cannot be successfully cleaned and repaired to 
permanently eliminate evidence of damage.

END OF SECTION 09 51 23
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: 
1. Resilient base and accessories.
2. Metal Transition Strips at Thresholds

B. Related Sections:
1. Division 09 for additional flooring sections.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Samples for Initial Selection:  For each type of product indicated.

1.4 QUALITY ASSURANCE

A. Single-Source Responsibility for Products:  Obtain each type and color of product specified from a single 
source with resources to provide products of consistent quality in appearance and physical properties 
without delaying progress of the Work.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more 
than 90 deg F.

B. Deliver products to Project site in original manufacturer's unopened cartons and containers, each bearing 
names of product and manufacturer, Project identification, and shipping and handling instructions.

C. Move products into spaces where they will be installed at least 48 hours in advance of installation.

1.6 PROJECT CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or 
more than 95 deg F, in spaces to receive resilient products during the following time periods:
1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 
manufacturer, but not less than 55 deg F or more than 95 deg F.

C. Install resilient products after other finishing operations, including painting, have been completed.
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D. Do not install products until they are at the same temperature as that of the space where they are to be 
installed.

E. Close spaces to traffic during installation of products specified in this Section.
F. Sequencing and Scheduling:  Sequence installing products specified in this Section with other 

construction to minimize possibility of damage and soiling during remainder of construction period.

1.7 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents.
1. Furnish not less than (1) Coil, of each type, color, pattern, and size of resilient base installed.
2. Furnish not less than 80 linear feet for every fraction thereof, of each type, color, pattern, and size 

of resilient stair products installed.

PART 2 - PRODUCTS

2.1 RESILIENT BASE 

A. Rubber Base:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
a. Armstrong World Industries, Inc.
b. Flexco, Inc.
c. Johnsonite.
d. Roppe Corporation, USA.

2. Resilient Base Standard:  ASTM F 1861.
3. Material Requirement:  Type TS (Thermoset Vulcanized Rubber).
4. Manufacturing Method:  Group I (solid, homogeneous).
5. Style:  Cove base with toe.
6. Minimum Thickness:  0.125 inch.
7. Height:  RB-1 = 4”
8. Lengths:  Coils in manufacturer's standard length. (4’ pieces are not acceptable)
9. Outside Corners:  Preformed.
10. Inside Corners:  Job formed or preformed.
11. Finish:  As selected by Architect from manufacturer's full range.
12. Colors and Patterns:  As selected by Architect from full range of industry colors.

2.2 RESILIENT ACCESSORIES 

A. VCT to Sealed Concrete – Metal Threshold Transition Strip:
1. General:  Fabricate to sizes and profiles indicated or required to provide transition between 

adjacent floor finishes.
2. Bevel edges at 1:2 slope, aligning lower edge of bevel with adjacent floor finish.  Limit height of 

bevel to 1/2 inch or less, and finish bevel to match face of threshold.
3. Metal Floor Transition: VINPRO-U.
4. Metal Transition Finish: All available colors for selection.
5. Metal Floor Transition by Schluter Systems or approved equal.
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B. Epoxy Flooring to VCT - Metal Threshold Transition Strip:
1. General:  Fabricate to sizes and profiles indicated or required to provide transition between 

adjacent floor finishes.
2. Bevel edges at 1:2 slope, aligning lower edge of bevel with adjacent floor finish.  Limit height of 

bevel to 1/2 inch or less, and finish bevel to match face of threshold.
3. Entrance and tile to resinous flooring transition: If ½ inch height or less Basis of Design shall be 

RENO-U by Schluter or approved equal. Use RENO Ramp if 9/16 inch height or more. 
4. Metal Floor Transition: RENO-U.
5. Metal Transition Finish: All available colors for selection.
6. Metal Floor Transition by Schluter Systems or approved equal.

2.3 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended 
hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate 
conditions indicated.
1. Use adhesives that comply with the following limits for VOC content when calculated according 

to 40 CFR 59, Subpart D (EPA Method 24):
a. Cove Base Adhesives:  Not more than 50 g/L.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture 
content and other conditions affecting performance of the Work.

B. Verify that finishes of substrates comply with tolerances and other requirements specified in other 
Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might 
interfere with adhesion of resilient products.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 
products.

B. Concrete Substrates for Accessories:  Prepare according to ASTM F 710.
1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
2. Remove substrate coatings and other substances that are incompatible with adhesives and that 

contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do 
not use solvents.

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.
4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed with 

installation only after substrates pass testing.
a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 
24 hours.

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 
installation only after substrates have maximum 75 percent relative humidity level 
measurement.
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C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and 
remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install resilient products until they are same temperature as the space where they are to be 
installed.
1. Move resilient products and installation materials into spaces where they will be installed at least 

48 hours in advance of installation.
E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

3.3 RESILIENT BASE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient base.
B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 

permanent fixtures in rooms and areas where base is required.
C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of adjacent 

pieces aligned.
D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact 

with horizontal and vertical substrates.
E. Do not stretch resilient base during installation.
F. Preformed Outside Corners:  Install preformed corners before installing straight pieces.
G. Job-Formed Inside Corners:

1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without producing 
discoloration (whitening) at bends.

2. Inside Corners:  Use straight pieces of maximum lengths possible.  Form inside corners on job 
from straight pieces of maximum lengths possible by cutting an inverted V-shaped notch in toe of 
wall base at the point where corner is formed.  Shave back of base where necessary to produce 
snug fit to substrate.

3.4 RESILIENT ACCESSORY INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient accessories.
B. Resilient Accessories:

1. Tightly adhere to substrates throughout length of each piece.
C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout 

length of each piece.  Install reducer strips at edges of resilient floor covering that would otherwise be 
exposed.

3.5 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
B. Perform the following operations immediately after completing resilient product installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.

C. Protect resilient products from marks, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period.
1. Apply protective floor polish to resilient accessories that are free from soil, visible adhesive, and 

surface blemishes.
2. Coordinate selection of floor polish with Owner's maintenance service.
3. Cover resilient accessories on floors with undyed, untreated building paper until inspection for 

Final Acceptance.
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D. Cover resilient products until Substantial Completion.
E. Clean products specified in this Section not more than 4 days prior to dates scheduled for inspections 

intended to establish date of Final Acceptance in each area of Project.  Clean products using method 
recommended by manufacturer.
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END OF SECTION 09 65 13
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SECTION 09 65 19 - RESILIENT TILE FLOORING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Vinyl Composition Floor Tile.

B. Related Sections:
1. Division 09 Section "Resilient Base and Accessories" for resilient base, reducer strips, and other 

accessories installed with resilient floor coverings.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  Provide VCT shop drawing layout. Show the following:

1. Columns, doorways, enclosing walls, or partitions, built-in cabinets.
2. Existing flooring materials to be removed.
3. Existing flooring materials to remain.
4. Type of subfloor.
5. Type of installation.
6. Pattern of installation.
7. Type, color, and location of insets and borders.
8. Type, color, and location of edge, transition, and other accessory strips.
9. Transition details to other flooring materials.

C. Samples: For each of the following products and for each color label each sample with manufacturer’s 
name, material description, color, pattern, and designation indicated on Drawings and in schedules.

D. For each type of floor tile indicated.
E. Product Schedule:  For floor tile. Use same designations indicated on Drawings.
F. Qualification Data:  For qualified Installer.
G. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 

agency.
H. Maintenance Data:  For each type of floor tile to include in maintenance manuals. Include the following:

1. Methods for maintaining floor tile, including cleaning and stain-removal products and procedures 
and manufacturer's recommended maintenance schedule.

I. Warranty: Provide material warranty information on floor tile. 

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are competent in 
techniques required by manufacturer for floor tile installation and seaming method indicated.
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B. Single-Source Responsibility for Floor Tile:  Obtain each type, color, and pattern of tile from a single 
source with resources to provide products of consistent quality in appearance and physical properties 
without delaying progress of the Work.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store floor tile and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more 
than 90 deg F.  Store floor tiles on flat surfaces.

B. Deliver tiles and installation accessories to Project site in original manufacturer's unopened cartons and 
containers each bearing names of product and manufacturer, Project identification, and shipping and 
handling instructions.

C. Store tiles on flat surfaces.  Move tiles and installation accessories into spaces where they will be 
installed at least 48 hours in advance of installation.

1.6 PROJECT CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or 
more than 95 deg F, in spaces to receive floor tile during the following time periods:
1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

B. Do not install tiles until they are at the same temperature as the space where they are to be installed.
C. Until Substantial Completion, maintain ambient temperatures within range recommended by 

manufacturer, but not less than 55 deg F or more than 95 deg F.
D. Close spaces to traffic during floor tile installation.
E. Close spaces to traffic for 48 hours after floor tile installation.
F. Install floor tile after other finishing operations, including painting, have been completed.
G. Do not install tiles over concrete slabs until the slabs have cured and are sufficiently dry to bond with 

adhesive as determined by tile manufacturer's recommended bond and moisture test.

1.7 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents.
1. Floor Tile:  Furnish 1 box for every 25 boxes or fraction thereof, of each type, color, and pattern of 

floor tile installed.

PART 2 - PRODUCTS

2.1 VINYL COMPOSITION FLOOR TILE – VCT-1, VCT-2, VCT-3, and VCT-4

A. Products:  Subject to compliance with requirements, available products that may be incorporated into the 
Work include, but are not limited to, the following:
1. Basis of Design: Armstrong Raffia Stream Tile 

a. Armstrong World Industries, Inc.
b. Or manufacturer approved equal.

B. Tile Standard:  ASTM F 1066, Class 2, homogeneous, with color extending throughout thickness. 
C. Tile Surface:  Smooth
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D. Overall/Wear Layer Thickness:  1/8 in. (3.2mm) 
E. Size:  12 by 24 inches – Armstrong Raffia Stream Tile.
F. Colors and Patterns:  As selected by Architect from manufacturer’s full range of industry colors. 
G. Refer to drawings for the number of different colors to provide. Refer to drawings for pattern.

2.2 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended 
hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and substrate conditions 
indicated.
1. Use adhesives that comply with the following limits for VOC content when calculated according 

to 40 CFR 59, Subpart D (EPA Method 24):
a. Vinyl Composition Floor Tile Adhesives:  Not more than 50 g/L.

C. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer.
D. Concrete Slab Primer:  Nonstaining type as recommended by flooring manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture 
content and other conditions affecting performance of the Work.

B. Verify that finishes of substrates comply with tolerances and other requirements specified in other 
Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might 
interfere with adhesion of floor tile.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 
products.

B. Concrete Substrates:  Prepare according to ASTM F 710.
1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
2. Remove substrate coatings and other substances that are incompatible with adhesives and that 

contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do 
not use solvents.

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed with 
installation only after substrates pass testing.

4. Moisture Testing:  Perform tests recommended by manufacturer.  Proceed with installation only 
after substrates pass testing.
a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 
24 hours.

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 
installation only after substrates have a maximum 75% relative humidity level 
measurement.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and 
remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install floor tiles until they are same temperature as space where they are to be installed.
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1. Move resilient products and installation materials into spaces where they will be installed at least 
48 hours in advance of installation.

E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.
F. Remove coatings, including curing compounds, and other substances that are incompatible with flooring 

adhesives and that contain soap, wax, oil, or silicone, by using a terrazzo or concrete grinder, a drum 
sander, or a polishing machine equipped with a heavy-duty wire brush.

G. Apply concrete slab primer, if recommended by flooring manufacturer, prior to applying adhesive.  Apply 
according to manufacturer's directions.

3.3 FLOOR TILE INSTALLATION

A. Comply with manufacturer's written instructions for installing floor tile.
B. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, so tiles 

at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal 
less than one-half tile at perimeter.
1. Lay tiles square with room axis.

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed tiles.
1. Lay tiles with grain direction alternating in adjacent tiles (basket-weave pattern).

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures 
including built-in furniture, cabinets, pipes, outlets, and door frames.

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles to center 
of door openings.

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by 
repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent, nonstaining marking 
device.

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, and similar 
items in finished floor areas.  Maintain overall continuity of color and pattern between pieces of tile 
installed on covers and adjoining tiles.  Tightly adhere tile edges to substrates that abut covers and to 
cover perimeters.

H. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to produce a 
completed installation without open cracks, voids, raising and puckering at joints, telegraphing of 
adhesive spreader marks, and other surface imperfections.

I. Use full spread of adhesive applied to substrate in compliance with tile manufacturer's directions 
including those for trowel notching, adhesive mixing, and adhesive open and working times.

J. Hand roll tiles where required by tile manufacturer.

3.4 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protection of floor tile.
B. Perform the following operations immediately after completing floor tile installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.
4. Do not wash floor until after time period recommended by resilient floor tile manufacturer.

C. Protect floor tile products from mars, marks, indentations, and other damage from construction operations 
and placement of equipment and fixtures during remainder of construction period.

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile surfaces before 
applying liquid floor polish.
1. Apply three coat(s).
2. Use commercially available, metal, cross-linked acrylic product acceptable to tile manufacturer.
3. Coordinate selection of floor polish with Owner's maintenance service.
4. The Contractor shall inspect tiles and remove and discard any and all tiles that telegraph 

imperfections from subfloor. Correct deficiency in subfloor surface and replace with new tile.
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E. Joint Sealant:  Apply sealant to resilient terrazzo floor tile perimeter and around columns, at door frames, 
and at other joints and penetrations.

F. Sealers and Finish Coats:  Remove soil, visible adhesive, and surface blemishes from resilient terrazzo 
floor tile surfaces before applying liquid cleaners, sealers, and finish products.
1. Sealer:  Apply two base coats of liquid sealer.
2. Finish:  Apply three coats of liquid floor finish.

G. Cover floor tiles with undyed, untreated building paper until Substantial Completion.
H. Do not move heavy and sharp objects directly over tiles.  Place plywood or hardboard panels over tiles 

and under objects while they are being moved.  Slide or roll objects over panels without moving panels.
I. Clean tiles not more than 4 days prior to dates scheduled for inspections intended to establish date of 

Final Acceptance in each area of Project.  Clean tiles using method recommended by manufacturer.
1. Strip protective floor polish that was applied after completing installation prior to cleaning.
2. Reapply floor polish after cleaning.
3. The Architect will inspect tiles at this time and mark tiles that may still telegraph imperfections 

from subfloor with a permanent marker. Remove marked tiles, correct deficiency in subfloor 
surface and replace with new tile.

4. After above procedure is complete apply an additional minimum of two (2) coats of final polish 
acceptable to the tile manufacturer and the Owner’s maintenance service.

END OF SECTION 09 65 19
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SECTION 09 67 23 – RESINOUS FLOORING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: High-performance resinous flooring systems

1.3 SYSTEM DESCRIPTION

A. The work shall consist of preparation of the substrate, the furnishing and application of a cementitious 
urethane based self-leveling seamless flooring system with flintshot quartz aggregate broadcast with epoxy 
grout coat and urethane topcoat. 

B. The system shall have the color and texture as specified by the Owner with a nominal thickness of 3/16 
inch.  It shall be applied to the prepared area(s) as defined in the plans strictly in accordance with the 
Manufacturer's recommendations.

C. Cove base to be applied where noted on plans and per manufacturers standard details unless otherwise 
noted

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Installer Certificates for Qualification: Signed by manufacturer certifying that installers comply with 

specified requirements.
C. Material Certificates:  For each resinous flooring component, from manufacturer.
D. Material Test Reports: For each resinous flooring system.
E. Product Schedule: For resinous flooring.
F. Maintenance Data:  For maintenance manuals.
G. Samples: Submit one sample of coating, indicating coating applied on horizontal surfaces. Sample shall 

illustrate transition from Resinous Flooring system. Provide sample which is a true representation of 
proposed field applied finish; not laboratory applied finish. Provide minimum 4 feet by 4 feet field sample 
color and texture for owner approval as a mock up at location designated by General Contractor for review 
and written approval prior to installation of any other areas.

1.5 QUALITY ASSURANCE

A. Qualifications:  
1. Installer: A qualified installer who is acceptable to flooring manufacturer to install manufacturer's 

products.
a. Engage an installer who is certified in writing by flooring manufacturer as qualified to install 

manufacturer's products.
b. Installer Letter of Certification: Installer to provide letter stating that they have been in 

business for at least 10 years and listing 5 projects in the last 2 years of similar scope. For 
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each project provide: project name, location, date of installation, contact information, size of 
project, and manufacturer of materials with system information. 

2. Manufacturer: 10 years’ experience manufacturing components similar to or exceeding requirements 
of project, having sufficient capacity to produce and deliver required materials without causing 
delay in work, and capable of providing field service representation during construction.

B. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins, hardening 
agents, grouting coats, and topcoats, from single source from single manufacturer.  Provide secondary 
materials, including patching and fill material, joint sealant, and repair materials, of type and from source 
recommended by manufacturer of primary materials.

C. Preinstallation Conference:  Conduct conference at project site between Applicator, General Contractor and 
the Owner/Architect.
1. Review methods and procedures related to resinous including, but not limited to, the following:

a. Inspect and discuss condition of substrate and other preparatory work performed by other 
trades.

b. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with source's or 
manufacturer's name, material or product brand name, and lot number if any.
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated area protected 
from weather, moisture, soiling, extreme temperatures, and humidity.

C. Waste Disposal: The Applicator shall be provided with adequate disposal facilities for non-hazardous waste 
generated during installation of the system.

1.7 PROJECT CONDITIONS

A. Site Requirements
1. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions for 

substrate temperature, ambient temperature, moisture, ventilation, and other conditions affecting 
resinous flooring application

2. Application may proceed while air, material and substrate temperatures are between 55 F and 85 F 
providing the substrate temperature is above the dew point.  Outside of this range, the Manufacturer 
shall be consulted.

3. The relative humidity in the specific location of the application shall be less than 85 % and the 
surface temperature shall be at least 5 F above the dew point.

4.  Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate permanent 
lighting conditions during resinous flooring application.

B. Conditions of new concrete to be coated with cementitious urethane material.
1. Concrete shall be moisture cured for a minimum of 7 days and have fully cured a minimum of 14 

days in accordance with ACI-308 prior to the application of the coating system pending moisture 
tests.

2. Concrete shall have a flat rubbed finish, float or light steel trowel finish (a hard steel trowel finish is 
neither necessary or desirable).

3. Sealers and curing agents should not to be used.
4. Concrete surfaces on grade shall have been constructed with a vapor barrier to protect against the 

effects of vapor transmission and possible delamination of the system.
5. Close spaces to traffic during resinous flooring application and for not less than 24 hours after 

application unless manufacturer recommends a longer period 
C. Safety Requirements
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1.  Non-related personnel in the work area shall be kept to a minimum.

1.8 WARRANTY

A. Manufacturer Warranty: Two years from date of Final Completion against defects in material and flooring 
system.

B. Installer Warranty: Two years from date of Final Completion against defects in the installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
1. General Polymers, The Sherwin Williams Company.
2. Dudick.
3. BASF.
4. Crossfield Products Corp.
5. Dur-A-Flex, Inc.
6. Stonhard 
7. Tennant
8. Key Resin Company
9. Or equal

B. RSF and RSV:  Basis of Design for High-Performance Resinous Flooring: Dur-A-Flex, Inc. Hybri-Flex 
EC (self-leveling chip broadcast), epoxy/aliphatic urethane topcoat seamless flooring system.
1. System Materials:

a. Topping:  Dur-A-Flex, Inc, Poly-Crete MD resin, hardener and SL aggregate.
b. The broadcast aggregate shall be Dur-A-Flex, Inc. Macro or Microchip.
c. Broadcast:  Dur-A-Flex, Inc. Dur-A-Glaze #4, epoxy based two-component resin.

1) Flake or Chip Size – 1/8”
d. Seal coats:  Dur-A-Flex, Inc Dur-A-Glaze #4, epoxy-based, two-component resin.
e. Top coat:  Dur-A-Flex, Inc. Armor Top aliphatic urethane 2 component resin with grit.
f. Epoxy flooring system SHALL BE UV RESISTANT. Floor material shall not yellow or 

change color. 
2. Vapor Drive:

a. Flooring shall accommodate the following vapor drive limits:
1) 99% relative humidity or 20 lbs/1,000 sf/24 hrs as tested by the flooring installer prior to 

beginning work. 
3. Patch Materials

a. Shallow Fill and Patching:  Use Dur-A-Flex, Inc. Poly-Crete MD (up to ¼ inch).
b. Deep Fill and Sloping Material (over ¼ inch):  Use Dur-A-Flex, Inc. Poly-Crete WR. 

C. Manufacturer of Approved System shall be single source and made in the USA.

2.2 MATERIALS

A. VOC Content of Resinous Flooring:  Provide resinous flooring systems, for use inside the weatherproofing 
system that comply with the following limits for VOC content when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24).
1. Resinous Flooring:  7.9 g/L.
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2.3 PRODUCT REQUIREMENTS: RSF & RSV

A. Topping:            
1. Percent Reactive 100 %
2. VOC 0 g/L
3. Bond Strength to Concrete ASTM D 4541 400 psi, substrates fails
4. Compressive Strength, ASTM C 579 9,000 psi
5. Tensile Strength, ASTM D 638 2,175 psi
6. Flexural Strength, ASTM D 790 5,076 psi
7. Impact Resistance @ 125 mils, MIL D-3134, 160 inch lbs

No visible damage or deterioration 
B. Broadcast Coat:

1. Percent Reactive, 100 %
2. VOC <4 g/L
3. Water Absorption, ASTM D 570 0.04% 
4. Tensile Strength, ASTM D 638 4000psi
5. Coefficient of thermal expansion

ASTM D 696, 2 x 10-5 in/in/F
6. Flammability ASTM D-635 Self-Extinguishing
7. Flame Spread/ NFPA 101  ASTM E-84 Class A

C. Topcoat:          
1. Percent Solids 95 %
2. VOC 0 g/L
3. Tensile Strength, ASTM D 638 7,000 psi
4. Adhesion, ASTM 4541 Substrate Failure
5. Hardness, ASTM D 3363 4H
6. 600 Gloss ASTM D 523 70
7. Abrasion Resistance, ASTM D4060 Gloss Satin

CS 17 wheel (1,000 g load) 1,000 cycles 4 8  mg loss with grit
10 12 mg loss without grit

8. Pot Life, 70 F, 50% RH 2 Hours
9. Full Chemical Resistance 7 days

2.4 HIGH-PERFORMANCE RESINOUS FLOORING

A. Resinous Flooring:  Abrasion-, impact- and chemical-resistant, high-performance, resin-based, monolithic 
floor surfacing designed to produce a seamless floor.

B. System Characteristics:
1. Color and Pattern: As indicated from manufacturers listed above.
2. Slip Resistance:  Provide slip resistant finish.
3. Overall floor thickness shall be a minimum of 4mm thick. 

C. Provide 6” high Cove Base at all resinous flooring locations per manufacturers standard details.
D. Provide system capable of installation with the vapor drive requirements noted in Part 3 – Execution.

2.5 STRIP MATERIALS

A. Control-Joint Strips:  Provide as recommended by manufacturer for the existing condition
1. All cracks, control joints, expansion joints, etc. shall be filled and treated as approved by the 

manufacturer for a fully warranted system where these cracks and joints do not telegraph thru to the 
surface of the floor. 
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and areas, with Installer present, for compliance with requirements for maximum 
moisture content, installation tolerances and other conditions affecting performance. 
1. Verify that substrates and conditions are satisfactory for flooring installation and comply with 

requirements specified.
B. Proceed with installation only after unsatisfactory conditions, including levelness tolerances, have been 

corrected.

3.2 PREPARATION

A. Inspection: Prior to commencing Work, thoroughly examine all underlying and adjoining work, surfaces 
and conditions upon which Work is in any way dependent for perfect results. Report all conditions which 
affect Work. No "waiver of responsibility" for incomplete, inadequate or defective underlaying and 
adjoining work, surfaces and conditions will be considered, unless notice of such unsatisfactory conditions 
has been filed and agreed to in writing before Work begins. New and existing concrete surfaces shall be free 
of oil, grease, curing compounds, loose particles, moss, algae growth, laitance, friable matter, dirt, and 
bituminous products.  

B. Commencement of Work constitutes acceptance of surfaces. 
C. Moisture Testing:  Perform tests recommended by manufacturer and as follows.

1. Perform anhydrous calcium chloride test ASTM F 1869-98. Application will proceed only when the 
vapor/moisture emission rates from the slab is less than and not higher than 20 lbs/1,000 sf/24 hrs.  

2. Perform relative humidity test using is situ probes, ASTM F 2170.  Proceed with installation only 
after substrates have a maximum 99% relative humidity level measurement.

3. If the vapor drive exceeds 99% relative humidity or 20 lbs/1,000 sf/24 hrs then the Owner and/or 
Engineer shall be notified and advised of additional cost for the possible installation of a vapor 
mitigation system that has been approved by the manufacturer or other means to lower the value to 
the acceptable limit.

D. Only installers approved by the manufacturer in writing shall perform installation of the material.
E. Surface Preparation: Remove all surface contamination, loose or weakly adherent particles, laitance, grease, 

oil, curing compounds, paint, dust and debris by blast track method or approved mechanical means (acid 
etch not allowed).  If surface is questionable try a test patch.  Create a minimum surface profile for the 
system specified in accordance with the methods described in ICRI No. 03732 to achieve profile numbers 
as follows:
1. Thin film, to 10 mils CSP-1 to CSP-3
2. Thin and medium films, 10 to 40 mils CSP-3 to CSP-5
3. Self-leveling mortars, to 3/16” CSP-4 to CSP-6
4. Mortars and laminates, to 1/4” or more CSP-5 to CSP-9

F. Mechanical surface preparation
1. Shot blast all surfaces to receive flooring system with a mobile steel shot, dust recycling machine.  

All surface and embedded accumulations of paint, toppings hardened concrete layers, laitance, 
power trowel finishes and other similar surface characteristics shall be completely removed leaving 
a bare concrete surface having a minimum profile of CSP 4-5 as described by the International 
Concrete Repair Institute. 

2. Floor areas inaccessible to the mobile blast machines shall be mechanically abraded to the same 
degree of cleanliness, soundness and profile using diamond grinders, needle guns, bush hammers, or 
other suitable equipment.

3. Where the perimeter of the substrate to be coated is not adjacent to a wall or curb, a minimum 1/4 
inch key cut shall be made to properly seat the system, providing a smooth transition between areas.  
The detail cut shall also apply to drain perimeters and expansion joint edges.
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4. Cracks and joints (non-moving) greater than 1/8 inch wide are to be chiseled or chipped-out and 
repaired per manufacturer’s recommendations.

G. At spalled or worn areas, mechanically remove loose or delaminated concrete to a sound concrete and patch 
per manufactures recommendations.  

3.3 ENVIRONMENTAL CONDITIONS

A. All applicators and all other personnel in the area of the RF installation shall take all required and necessary 
safety precautions. All manufacturers’ installation instructions shall be implicitly instructions shall be 
implicitly followed.

B. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's written 
instructions.

C. Alkalinity and Adhesion Testing:  Verify that concrete substrates have pH within acceptable range.  
Perform tests recommended by manufacturer.  Proceed with application only after substrates pass testing.

D. Resinous Materials: Mix components and prepare materials according to resinous flooring manufacturer's 
written instructions.

E. Use patching and fill material to fill holes and depressions in substrates according to manufacturer's written 
instructions.

F. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting through 
resinous flooring according to manufacturer's written instructions.

3.4 APPLICATIONS

A. General
1. Install resinous floor over properly prepared concrete surface in strict accordance with the 

manufacturer's written instructions to produce a uniform, monolithic wearing surface of thickness 
indicated.

2. The system shall be applied in five distinct steps as listed below:
a. Substrate preparation
b. Topping/overlay application with chip broadcast.
c. Resin application with chip broadcast. 
d. Topcoat application
e. Second topcoat application.

3. Install the primer and/or base coats over thoroughly cleaned and prepared concrete. 
4. Maintain a slab temperature of 60°F to 80°F for 24 hours minimum before applying floor topping.
5. Coordinate application of components to provide optimum adhesion of resinous flooring system to 

substrate, and optimum intercoat adhesion.
6. Cure resinous flooring components according to manufacturer's written instructions.  Prevent 

contamination during application and curing processes.
7. At substrate expansion and isolation joints, comply with resinous flooring manufacturer's written 

instructions.
8. Sealant: Saw cut resinous floor topping at expansion joints in concrete slab.  Fill sawcuts with 

sealant prior to final seal coat application. Follow manufacturer’s written recommendations.
9. Apply primer over prepared substrate at manufacturer's recommended spreading rate.
10. Slip Resistant Finish: Provide grit for slip resistance.
11. Immediately prior to the application of any component of the system, the surface shall be dry and 

any remaining dust or loose particles shall be removed using a vacuum or clean, dry, oil-free 
compressed air.

12. The handling, mixing and addition of components shall be performed in a safe manner to achieve the 
desired results in accordance with the Manufacturer's recommendations.  

13. The system shall follow the contour of the substrate unless pitching or other leveling work has been 
specified by the Architect.

14. A neat finish with well-defined boundaries and straight edges shall be provided by the Applicator.
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3.5 INSTALLATION: RSF & RSV

A. Topping
1. Apply topcoats in number indicated for flooring system and at spreading rates recommended in 

writing by manufacturer.
2. Install topcoat over flooring after excess aggregate has been removed.
3. The topping shall be applied as a self-leveling system as specified by the Architect.  The topping 

shall be applied in one lift with a nominal thickness of 1/8 inch.
4. The topping shall be comprised of three components, a resin, hardener and filler as supplied by the 

Manufacturer.
5. The hardener shall be added to the resin and thoroughly dispersed by suitably approved mechanical 

means.  SL Aggregate shall then be added to the catalyzed mixture and mixed in a manner to 
achieve a homogenous blend.

6. The topping shall be applied over horizontal surfaces using ½ inch “v” notched squeegee, trowels or 
other systems approved by the Manufacturer. 

7. Immediately upon placing, the topping shall be degassed with a loop roller.
8. Chip aggregate shall be broadcast to excess into the wet resin, 1/8” chip at the rate of 0.15 lbs/sf.
9. Allow material to fully cure.  Vacuum, sweep and/or blow to remove all loose chips.

B. Broadcast
1. The broadcast coat resin shall be applied at the rate of 100 sf/gal.
2. The broadcast coat shall be comprised of liquid components, combined at a ratio of 2 parts resin to 1 

part hardener by volume and shall be thoroughly blended by mechanical means such as a high speed 
paddle mixer.

3. 1/8” Chip aggregate shall be broadcast into the wet resin, Micro chips at the rate of 0.15 lbs/sf.
4. Allow material to fully cure.  Vacuum, sweep and/or blow to remove all loose chips.

C. Topcoat
1. The first topcoat shall be squeegee applied with a coverage rate of 100 sf/gal. 
2. The topcoat shall be comprised of liquid components, combined at a ratio of 2 parts resin to 1 part 

hardener by volume and shall be thoroughly blended by mechanical means such as a high speed 
paddle mixer.

3. The first topcoat will be back rolled and cross rolled to provide a uniform texture and finish
4. The second topcoat with grit shall be roller applier with a coverage rate of 500 sf/gal.
5. The finish floor will have a nominal thickness of 3/16 inch.

3.6 COMPLETED WORK

A. Cure flooring material in compliance with manufacturer’s directions, taking care to prevent their 
contamination during stages of application and prior to completion of the curing process.

B. Cleaning: Upon completion of the Work, clean up and remove from the premises surplus materials, tools, 
appliances, empty cans, cartons and rubbish resulting from the Work. Clean off all spatterings and 
drippings, and all resulting stains.

C. Protection: Protect Work in accordance with manufacturer's directions from damage and wear during the 
remainder of the construction period.  Use protective methods and materials, including temporary covering, 
recommended in writing by resinous flooring manufacturer. 

D. Contractor shall insure that coating is protected from any traffic until it is fully cured to the satisfaction of 
the coating manufacturer.
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END OF SECTION 09 67 23
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SECTION 09 91 00 - PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary General 

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY   

A. This Section includes surface preparation, painting, and finishing of exposed interior and existing interior 

surfaces. 

1. Surface preparation, priming, and finish coats specified in this Section are in addition to shop-

priming and surface treatment specified under other Sections. 

2. Paint exposed surfaces whether or not colors are designated in schedules, except where a surface 

or material is specifically indicated not to be painted or is to remain natural.  Where an item or 

surface is not specifically mentioned, paint the same as similar adjacent materials or surfaces.  If 

color or finish is not designated, the Architect will select from standard colors or finishes 

available. 

a. Painting includes all exposed metal excepted as noted by this specification as metal 

surfaces not to be painted.   

b. In the event of a conflict between this Section and painting requirements in the Mechanical 

and Electrical Sections of these specifications, the requirements of this Section shall 

govern.  It is the intention of this specification to insure that one painting subcontractor will 

accomplish all exposed painting work in occupied areas of this project.  This does not 

relieve contractors of responsibility for corrective work required by damages to completed 

or existing work. 

3. Painting is not required on prefinished items, finished metal surfaces, concealed surfaces, 

operating parts, and labels. 

a. Prefinished items not to be painted include the following factory-finished components: 

1) Acoustical Ceiling Tile 

2) Plastic toilet enclosures. 

3) Pre-finished wood doors 

4) Pre-finished interior architectural woodwork. 

5) Architectural laminate-clad casework. 

6) Metal lockers 

7) Finished mechanical and electrical equipment. 

8) Light fixtures. 

9) Switchgear. 

10) Distribution cabinets. 

4. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces: 

a. Foundation spaces. 

b. Furred areas. 

c. Ceiling plenums. 

5. Finished metal surfaces not to be painted include: 

a. Anodized aluminum. 

b. Stainless steel. 

c. Copper. 

6. Operating parts not to be painted include moving parts of operating equipment, such as the 

following: 
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a. Valve and damper operators. 

b. Linkages. 

c. Sensing devices. 

d. Motor and fan shafts. 

7. Labels:  Do not paint over Underwriters Laboratories, Factory Mutual or other code-required 

labels or equipment name, identification, performance rating, or nomenclature plates. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 05 Section "Structural Steel" for shop-priming structural steel. 

2. Division 05 Section "Metal Fabrications" for shop-priming ferrous metal. 

3. Division 08 Section "Hollow Metal Doors and Frames" for shop-priming steel doors and frames. 

4. Division 09 Section “Special Coatings” for epoxy coating systems. 

C. Definitions: 

1. General:  Standard coating terms defined in ASTM D 16 apply to this Section. 

2. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 85-

degree meter. 

3. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when measured at a 60-

degree meter. 

4. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at 

a 60-degree meter. 

5. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60-

degree meter. 

1.3 SUBMITTALS 

A. General:  Submit the following according to Conditions of the Contract and Division 01 Specification 

Sections. 

B. Product data for each paint system specified, including block fillers and primers. 

1. Provide the manufacturer's technical information including label analysis and instructions for 

handling, storage, and application of each material proposed for use. 

2. List each material and cross-reference the specific coating, finish system, and application.  Identify 

each material by the manufacturer's catalog number and general classification. 

3. Certification by the manufacturer that products supplied comply with local regulations controlling 

use of volatile organic compounds (VOCs). 

C. Samples for initial color selection in the form of manufacturer's color charts.  

1. After color selection, the Architect will furnish color chips for surfaces to be coated. 

D. Samples for Verification Purposes:  Provide samples of each color and material to be applied, with 

texture to simulate actual conditions, on representative samples of the actual substrate. 

1. Provide stepped samples, defining each separate coat, including block fillers and primers.  Use 

representative colors when preparing samples for review.  Resubmit until required sheen, color, 

and texture are achieved. 

2. Provide a list of material and application for each coat of each sample.  Label each sample as to 

location and application. 

3. Submit samples on the following substrates for the Architect's review of color and texture only: 

a. Painted Wood:  Provide two 12-inch-square samples of each color and material on 

hardboard. 

b. Stained or Natural Wood:  Provide two 4-by-8-inch samples of natural and stained wood 

finish on actual wood surfaces. 

c. Ferrous Metal:  Provide two 4-inch-square samples of flat metal and two 8-inch-long 

samples of solid metal for each color and finish. 

1.4 QUALITY ASSURANCE 
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A. The Contractor must ensure that manufacturer’s requirements are followed in preparation of 

substrates and application of new coatings. The contractor is to perform appropriate tests to verify 

that substrates are compatible with new coatings. This includes testing surfaces for whether the 

existing paint is oil-based or water-based.  

B. Applicator Qualifications:  Engage an experienced applicator who has completed painting system 

applications similar in material and extent to those indicated for the Project that have resulted in a 

construction record of successful in-service performance. 

C. Single-Source Responsibility:  Provide primers and undercoat paint produced by the same manufacturer 

as the finish coats. 

D. Field Samples:  On wall surfaces and other exterior and interior components, duplicate finishes of 

prepared samples.  Provide full-coat finish samples on at least 100 sq. ft. of surface until required sheen, 

color, and texture are obtained; simulate finished lighting conditions for review of in-place work. 

1. Final acceptance of colors will be from job-applied samples. 

2. The Architect will select one room or surface to represent surfaces and conditions for each type of 

coating and substrate to be painted.  Apply coatings in this room or surface according to the 

schedule or as specified. 

3. After finishes are accepted, this room or surface will be used to evaluate coating systems of a 

similar nature. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to the job site in the manufacturer's original, unopened packages and containers bearing 

manufacturer's name and label, and the following information: 

1. Product name or title of material. 

2. Product description (generic classification or binder type). 

3. Manufacturer's stock number and date of manufacture. 

4. Contents by volume, for pigment and vehicle constituents. 

5. Thinning instructions. 

6. Application instructions. 

7. Color name and number. 

8. VOC content. 

B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient 

temperature of 45 deg F (7 deg C).  Maintain containers used in storage in a clean condition, free of 

foreign materials and residue. Protect from freezing.  Keep storage area neat and orderly.  Remove oily 

rags and waste daily.  Take necessary measures to ensure that workers and work areas are protected from 

fire and health hazards resulting from handling, mixing, and application. 

1.6 PROJECT CONDITIONS 

A. Apply water-based paints only when the temperature of surfaces to be painted and surrounding air 

temperatures are between 50 deg F (10 deg C) and 90 deg F (32 deg C). 

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and surrounding air 

temperatures are between 45 deg F (7 deg C) and 95 deg F (35 deg C). 

C. Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85 percent; or at 

temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed 

and heated within temperature limits specified by the manufacturer during application and drying 

periods. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the following: 

1. Benjamin Moore & Co. (BM). 

2. Glidden-“ICI” Paint Stores, Inc. (ICI). 

3. M. A. Bruder & Sons, Inc. (MAB). 

4. PPG Industries, Inc. (PPG). 

5. Sherwin-Williams Company (SW). 

2.2 PAINT, GENERAL 

A. Material Compatibility:  Provide block fillers, primers, finish coat materials, and related materials that are 

compatible with one another and the substrates indicated under conditions of service and application, as 

demonstrated by the manufacturer based on testing and field experience. 

B. Material Quality:  Provide the manufacturer's best-quality trade sale paint material of the various coating 

types specified.  Paint material containers not displaying manufacturer's product identification will not be 

acceptable. 

1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors or 

materials is not intended to imply that products named are required to be used to the exclusion of 

equivalent products of other manufacturers.  Furnish the manufacturer's material data and 

certificates of performance for proposed substitutions. 

C. Colors:  Provide color selections made by the Architect from the manufacturer's full range of standard 

colors. 

1. No cost increase will be considered due to the final color selected. This includes but not limited to 

dark or intense hue and/or saturation colors. 

2.3 INTERIOR CONCRETE FLOOR SEALER 

A. Sealer:   Provide the manufacturer's recommended factory-formulated, water-based clear penetrating 

silane sealer that are compatible with the concrete floor indicated. 

1. Concrete Floor Sealer: 

a. “MasterProtect H 1000 (formerly Hydrozo 100)" (2 coats min) by Master Builders  

Solution / MBCC Group or approved equal by Tremco or Pecora. 100% silane solution 

2.4 MASONRY BLOCK FILLER: 

A. Filler Coat Materials:  Provide the manufacturer's recommended factory-formulated, latex-type concrete 

masonry block fillers that are compatible with the finish materials indicated. 

B. Products:  Subject to compliance with requirements, provide one of the following: 

1. High-Performance Latex Block Filler: 

a. Glidden - “ICI” Bloxfil 4000-1000 Interior/Exterior Heavy Duty Acrylic block filler 

applied at dry film thickness of not less than 10 to 14 mils or approved equal by BM, PPG, 

MAB, or SW. 

2.5 PRIMERS 

A. Primers:  Provide the manufacturer's recommended factory-formulated primers that are compatible with 

the substrate and finish coats indicated. 
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B. Products:  Subject to compliance with requirements, provide one of the following: 

1. Gypsum Drywall Primer:  White, interior, latex-based primer. 

a. Glidden - “ICI” 1030-1200 Ultra-hide PVA Primer Sealer. 

b. Sherwin-Williams - ProMar 200 Zero VOC Interior Latex Primer, B28W02600. 

c. Approved equal by BM, MAB, PPG. 

2. Ferrous Metal Primers:  Alkyd-type primers. 

a. Glidden - “ICI” 4160-XXXX Devguard Multi-purpose Primer not less than 2 mil thickness. 

b. Sherwin-Williams- Pro industrial Pro-Cryl Acrylic Metal Primer, B66W01310. 

c. Approved equal by BM, MAB, PPG. 

3. Galvanized Metal Primers: 

a. Glidden - “ICI” 4160-XXXX Devguard Multi-purpose Primer not less than 2 mil thickness. 

b. Sherwin-Williams- Pro industrial Pro-Cryl Acrylic Metal Primer, B66W01310. 

c. Approved equal by BM, MAB, PPG.  

2.6 UNDERCOAT MATERIALS 

A. Undercoat Materials:  Provide the manufacturer's recommended factory-formulated undercoat materials 

that are compatible with the substrate and finish coats indicated. 

B. Products:  Subject to compliance with requirements, provide one of the following: 

1. Glidden - “ICI” 1120-1200 Ultra-Hide undercoater. 

2. Sherwin-Williams- Premium Wall & Wood Primer B28W8111. 

3. Approved equal by BM, MAB, PPG. 

2.7 INTERIOR FINISH PAINT MATERIAL 

A. Finish Paint:  Provide the manufacturer's recommended factory-formulated finish-coat materials that are 

compatible with the substrate and undercoats indicated. 

B. Products:  Subject to compliance with requirements, provide one of the following: 

1. Interior, Semigloss and Satin acrylic latex 

a. Glidden - “ICI” Ultrahide-1412XXXX Dulux Professional Eggshell interior wall and trim 

enamel. 

b. Sherwin-Williams- ProGreen 200 Eg-Shel, B20-600 Series. 

c. Sherwin-Williams- ProGreen 200 Semi-Gloss, B31-600 Series.  

d. Approved equal by BM, MAB, PPG. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions under which painting will be performed for compliance with paint 

application requirements.  Surfaces receiving paint must be thoroughly dry before paint is applied. 

1. Do not begin to apply paint until unsatisfactory conditions have been corrected. 

2. Start of painting will be construed as the Applicator's acceptance of surfaces and conditions within 

a particular area. 

B. Coordination of Work:  Review other Sections in which primers are provided to ensure compatibility of 

the total system for various substrates.  On request, furnish information on characteristics of finish 

materials to ensure use of compatible primers. 

1. Notify the Architect about anticipated problems using the materials specified over substrates 

primed by others. 
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3.2 PREPARATION 

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and 

similar items already installed that are not to be painted, or provide surface-applied protection prior to 

surface preparation and painting.  Remove these items, if necessary, to completely paint the items and 

adjacent surfaces.  Following completion of painting operations in each space or area, have items 

reinstalled by workers skilled in the trades involved. 

B. Cleaning:  Before applying paint or other surface treatments, clean the substrates of substances that could 

impair the bond of the various coatings.  Remove oil and grease prior to cleaning.  Schedule cleaning and 

painting so dust and other contaminants from the cleaning process will not fall on wet, newly painted 

surfaces. 

C. Surface Preparation:  Clean and prepare surfaces to be painted according to the manufacturer's 

instructions for each particular substrate condition and as specified. 

1. Provide barrier coats over incompatible primers or remove and reprime.  Notify Architect in 

writing about anticipated problems using the specified finish-coat material with substrates primed 

by others. 

2. Cementitious Materials:  Prepare concrete, concrete masonry block, cement plaster, and mineral-

fiber-reinforced cement panel surfaces to be painted.  Remove efflorescence, chalk, dust, dirt, 

grease, oils, and release agents.  Roughen, as required, to remove glaze.  If hardeners or sealers 

have been used to improve curing, use mechanical methods of surface preparation. 

3. Use abrasive blast-cleaning methods if recommended by the paint manufacturer. 

4. Determine alkalinity and moisture content of surfaces by performing appropriate tests.  If surfaces 

are sufficiently alkaline to cause the finish paint to blister and burn, correct this condition before 

application.  Do not paint surfaces where moisture content exceeds that permitted in 

manufacturer's printed directions. 

5. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, and 

sandpaper, as required.  Sand surfaces exposed to view smooth and dust off. 

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac or other 

recommended knot sealer before applying primer.  After priming, fill holes and 

imperfections in finish surfaces with putty or plastic wood filler.  Sand smooth when dried. 

b. Prime, stain, or seal wood to be painted immediately upon delivery.  Prime edges, ends, 

faces, undersides, and backsides of wood, including cabinets, counters, cases, and paneling. 

c. When transparent finish is required, backprime with spar varnish. 

d. Backprime paneling on interior partitions where masonry, plaster, or other wet wall 

construction occurs on backside. 

e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of varnish or 

sealer immediately upon delivery. 

6. Ferrous Metals:  Clean ungalvanized ferrous metal surfaces that have not been shop-coated; 

remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical 

cleaning methods that comply with recommendations of the Steel Structures Painting Council 

(SSPC). 

a. Blast steel surfaces clean as recommended by the paint system manufacturer and according 

to requirements of SSPC specification SSPC-SP 10. 

b. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before 

priming. 

c. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, 

clean with solvents recommended by the paint manufacturer, and touch up with the same 

primer as the shop coat. 

7. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so that the 

surface is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet metal 

fabricated from coil stock by mechanical methods. 
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3.3 PREPARATION OF EXISTING SURFACES 

 

A. If existing surfaces are to be painted Contractor is to test existing coatings for compatibility and 

submit in writing the manufacturer’s recommended primers and paint for compatibility.  

B. Note paint coatings may change based on determination of existing substrate/coatings 

compatibility.  

C. Existing Concrete Masonry Units: Touch up all holes, dents, etc with manufacturer recommended 

patching components approved by the paint manufacturer for the intended purpose. Scrape all loose paint 

off. Properly sand for uniform CMU wall finish. Provide same number of finish coats. 

D. Existing Ferrous Metals to Remain: Grind and sand all loose and peeling paint. Sand and feather all edges 

smooth. Prime bare metal before painting 

E. Materials Preparation:  Carefully mix and prepare paint materials according to manufacturer's directions. 

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign 

materials and residue. 

2. Stir material before application to produce a mixture of uniform density; stir as required during 

application.  Do not stir surface film into material.  Remove film and, if necessary, strain material 

before using. 

3. Use only thinners approved by the paint manufacturer and only within recommended limits. 

F. Tinting:  Tint each undercoat a lighter shade to facilitate identification of each coat where multiple coats 

of the same material are applied.  Tint undercoats to match the color of the finish coat, but provide 

sufficient differences in shade of undercoats to distinguish each separate coat. 

3.4 APPLICATION 

A. General:  Apply paint according to manufacturer's directions.  Use applicators and techniques best suited 

for substrate and type of material being applied. 

1. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to 

formation of a durable paint film. 

2. Paint colors, surface treatments, and finishes are indicated in the schedules. 

3. Provide finish coats that are compatible with primers used. 

4. The number of coats and the film thickness required are the same regardless of the application 

method.  Do not apply succeeding coats until the previous coat has cured as recommended by the 

manufacturer.  Sand between applications where sanding is required to produce a smooth even 

surface according to the manufacturer's directions. 

5. Apply additional coats if undercoats, stains, or other conditions show through final coat of paint 

until paint film is of uniform finish, color, and appearance.  Give special attention to ensure that 

surfaces, including edges, corners, crevices, welds, and exposed fasteners, receive a dry film 

thickness equivalent to that of flat surfaces. 

6. The term exposed surfaces includes areas visible when permanent or built-in fixtures, convector 

covers, covers for finned tube radiation, grilles, and similar components are in place.  Extend 

coatings in these areas, as required, to maintain the system integrity and provide desired 

protection. 

7. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  

Before the final installation of equipment, paint surfaces behind permanently fixed equipment or 

furniture with prime coat only. 

8. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, nonspecular 

black paint. 

9. Paint back sides of access panels and removable or hinged covers to match exposed surfaces. 

10. Finish exterior doors on tops, bottoms, and side edges same as exterior faces.  Sand lightly 

between each succeeding enamel or varnish coat.  Omit primer on metal surfaces that have been 

shop-primed and touch-up painted. 

B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise 

prepared for painting as soon as practicable after preparation and before subsequent surface deterioration. 
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1. Allow sufficient time between successive coats to permit proper drying.  Do not recoat until paint 

has dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure, and 

where application of another coat of paint does not cause the undercoat to lift or lose adhesion. 

3.5 PROCEDURES 

A.  Apply paints and coatings by brush, roller, spray, or other applicators according to the manufacturer's 

directions. 

1. Brushes:  Use brushes best suited for the material applied. 

2. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as recommended by the 

manufacturer for the material and texture required. 

3. Spray Equipment:  Use airless spray equipment with orifice size as recommended by the 

manufacturer for the material and texture required. 

B. Minimum Coating Thickness:  Apply materials no thinner than the manufacturer's recommended 

spreading rate.  Provide the total dry film thickness of the entire system as recommended by the 

manufacturer. 

C. Mechanical and Electrical Work:  Painting mechanical and electrical work is limited to items exposed in 

occupied spaces. 

1. Mechanical items to be painted include, but are not limited to, the following: 

a. Piping, pipe hangers, and supports. 

b. Heat exchangers. 

c. Tanks. 

d. Ductwork. 

e. Insulation. 

f. Supports. 

g. Accessory items. 

2. Electrical items to be painted include, but are not limited to, the following: 

a. Conduit and fittings, including hangers. 

b. Switchgear. 

D. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete coverage with 

pores filled. 

E. Prime Coats:  Before applying finish coats, apply a prime coat of material, as recommended by the 

manufacturer, to material that is required to be painted or finished and that has not been prime-coated by 

others.  Recoat primed and sealed surfaces where evidence of suction spots or unsealed areas in first coat 

appears, to ensure a finish coat with no burn-through or other defects due to insufficient sealing. 

F. Pigmented (Opaque) Finishes:  Completely cover to provide a smooth, opaque surface of uniform finish, 

color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, 

or other surface imperfections will not be acceptable. 

G. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film of even luster.  

Provide a finish free of laps, cloudiness, color irregularity, runs, brush marks, orange peel, nail holes, or 

other surface imperfections. 

1. Provide satin finish for final coats. 

H. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, or 

repaint work not complying with specified requirements. 

3.6 FIELD QUALITY CONTROL 

A. The Owner reserves the right to invoke the following test procedure at any time and as often as the Owner 

deems necessary during the period when paint is being applied: 

B. The Owner will engage the services of an independent testing agency to sample the paint material being 

used.  Samples of material delivered to the Project will be taken, identified, sealed, and certified in the 

presence of the Contractor. 

C. Testing agency will perform appropriate tests for the following characteristics as required by the Owner: 

1. Quantitative materials analysis. 
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2. Abrasion resistance. 

3. Apparent reflectivity. 

4. Flexibility. 

5. Washability. 

6. Absorption. 

7. Accelerated weathering. 

8. Dry opacity. 

9. Accelerated yellowness. 

10. Recoating. 

11. Skinning. 

12. Color retention. 

13. Alkali and mildew resistance. 

14. If test results show material being used does not comply with specified requirements, the 

Contractor may be directed to stop painting, remove noncomplying paint, pay for testing, repaint 

surfaces coated with rejected paint, and remove rejected paint from previously painted surfaces if, 

upon repainting with specified paint, the two coatings are incompatible. 

3.7 CLEANING AND PROTECTION 

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint 

materials from the site. 

1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered paint by 

washing and scraping.  Be careful not to scratch or damage adjacent finished surfaces. 

B. Protection: 

1. Protect work of other trades, whether being painted or not, against damage by painting.  Correct 

damage by cleaning, repairing or replacing, and repainting, as acceptable to Architect. 

2. Provide "Wet Paint" signs to protect newly painted finishes.  Remove temporary protective 

wrappings provided by others to protect their work after completing painting operations. 

a. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.8 PAINT SCHEDULE 

 

A. Interior Paint Schedule:   

1. General:  Provide the following paint systems for the various substrates, as indicated.  Refer to 

Divison 09 Section “Special Coatings” for epoxy coating systems scheduled. 

2. Primers: Provide Color-Prime Primers as specified by and required by manufacturer for bold and 

vivid hue colors. 

 

3. Concrete Masonry Units - in Corridors: 

a. Semigloss Enamel Finish: 2 coats over filled surface with total dry film thickness not less 

than 3.5 mils, excluding filler coat. 

1) Block Filler:  High-performance latex block filler. 

2) Undercoat:  Interior enamel undercoat. 

3) Finish Coat:  Interior, Semi-gloss enamel. 

 

4. Concrete Masonry Units - in Rooms: 

a. Eg-Shell Enamel Finish: 2 coats over filled surface with total dry film thickness not less 

than 3.5 mils, excluding filler coat. 

1) Block Filler:  High-performance latex block filler. 

2) Undercoat:  Interior enamel undercoat. 

3) Finish Coat:  Interior, Eg-Shell enamel. 

 



Trexler Middle School Renovation & Site Improvements                               Smith Sinnett Architecture /2022017 

Richlands, NC                                                                                                                            Onslow County Schools 

 

PAINTING  09 91 00 - 10 

 

5. Gypsum Drywall - Ceilings Corridors: 

a. Odorless Flat Enamel Finish: 3 coats with total dry film thickness not less than 2.5 mils. 

1) Primer:  White, interior, latex-based primer. 

2) First and Second Coats:  Interior, Semi-Gloss, odorless enamel. 

 

 

6. Gypsum Drywall - Ceilings in Rooms: 

a. Odorless Eg-shell Enamel Finish: 3 coats with total dry film thickness not less than 2.5 

mils. 

1) Primer:  White, interior, latex-based primer. 

2) First and Second Coats:  Interior, Eg-shell, odorless enamel. 

 

7. Gypsum Drywall - Walls in Rooms: 

a. Odorless Eg-shell Enamel Finish: 3 coats with total dry film thickness not less than 2.5 

mils. 

1) Primer:  White, interior, latex-based primer. 

2) First and Second Coats:  Interior, Eg-shell, odorless enamel. 

 

8. Ferrous Metal: 

a. Semigloss Enamel Finish: 2 coats over primer with total dry film thickness not less than 2.5 

mils. 

1) Primer:  Synthetic, quick-drying, rust-inhibiting primer. 

2) Undercoat:  Interior enamel undercoat. 

3) Finish Coat:  Interior, semigloss, odorless, enamel. 

 

9. Zinc-Coated Metal: 

a. Semigloss Finish: 2 coats over primer, with total dry film thickness not less than 2.5 mils. 

1) Primer:  Galvanized metal primer. 

2) Undercoat:  Interior enamel undercoat. 

3) Finish Coat:  Interior, semigloss, odorless, enamel. 

 

B. Special Note: General  

1. Use satin (eggshell) finish in lieu of semigloss in locations approved in the field by the Architect. 

 

 

 

END OF SECTION 09 91 00 
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SECTION 09 97 00 - SPECIAL COATINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes applying special coating systems to items and surfaces scheduled, including surface preparation, 
prime coats, and topcoats.

B. Types of special coating systems required for the Project include the following:
1. Special coatings for interior use include the following:

a. High-performance epoxy coating.

C. Related Sections:  The following Sections contain requirements that relate to this Section:
1. General painting is specified in Division 09 Section "Painting."

1.3 SUBMITTALS

A. General:  Submit the following according to Conditions of the Contract and Division 01 Specification Sections.

B. Product data for each coating system specified, including block fillers and primers.
1. Provide the manufacturer's technical information, including label analysis and instructions for handling, storing, 

and applying each material proposed for use.
2. List each material and cross-reference the specific coating, finish system, and application.  Identify each material 

by the manufacturer's catalog number and general classification.
3. Certification by the manufacturer that products supplied comply with local regulations controlling use of volatile 

organic compounds (VOCs).

C. Samples for initial color selection in the form of manufacturer's color charts.
1. After color selection, the Architect will furnish color chips for surfaces to be coated.

D. Samples for Verification Purposes:  Provide samples of each color and material to be applied with texture to simulate 
actual conditions on representative samples of the actual substrate.
1. Provide stepped samples, defining each separate coat, including block fillers and primers.  Use representative 

colors when preparing samples for review.  Resubmit until the required sheen, color, and texture are achieved.
2. Provide a list of material and application for each coat of each sample.  Label each sample as to location and 

application.
3. Submit samples on the following substrates for the Architect's review of color and texture only.

a. Concrete Masonry:  Provide two 8-inch-square samples of masonry, with mortar joint in the center, for 
each finish and color.

b. Gypsum Drywall:  Provide two 12-inch-square samples of each color and material on drywall.
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1.4 QUALITY ASSURANCE

A. The Contractor must ensure that manufacturer’s requirements are followed in preparation of substrates and 
application of new coatings. The contractor is to perform appropriate tests to verify that substrates are compatible 
with new coatings. This includes testing surfaces for whether the existing paint is oil-based or water-based. 

B. Applicator Qualifications:  Engage an experienced applicator who has successfully completed coating system 
applications similar in material and extent to those indicated for the Project.

C. Single-Source Responsibility:  Provide primers and undercoat material produced by the same manufacturer as the finish 
coats for each type of coating.  Use only thinners recommended by the manufacturer and only within recommended 
limits.

D. Field Samples:  On wall surfaces and other interior and exterior components, duplicate finishes of prepared samples.  
Provide full-coat finish samples on at least 100 sq. ft. of surface until the required sheen, color, and texture are obtained; 
simulate finished lighting conditions for reviewing in-place work.
1. Final acceptance of colors will be from job-applied samples.
2. The Architect will select one room, area, or surface to represent surfaces and conditions for each type of coating 

and substrate to be coated.  Apply coatings in this room, area, or surface according to the schedule, or as 
specified.  After finishes are accepted, this room, area or surface will be used for evaluation of coating systems of 
a similar nature.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to the job site in the manufacturer's original, new, unopened packages, and containers bearing 
manufacturer's name and label, and the following information:
1. Name or title of material.
2. Product description (generic classification or binder type).
3. Manufacturer's name, stock number and date of manufacture.
4. Contents by volume, for major pigment and vehicle constituents.
5. Thinning instructions.
6. Application instructions.
7. Color name and number.
8. Handling instructions and precautions.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 
45 deg F (7 deg C).  Maintain containers used in storage in a clean condition, free of foreign materials and residue.
1. Keep storage area neat and orderly.  Remove oily rags and waste daily.  Take necessary measures to ensure that 

workers and work areas are protected from fire and health hazards resulting from handling, mixing, and applying 
the coatings.

1.6 PROJECT CONDITIONS

A. Apply coatings only when the temperature of surfaces to be coated and surrounding air temperatures are between 45 deg 
F (7 deg C) and 95 deg F (35 deg C).

B. Do not apply coatings in snow, rain, fog, or mist; when the relative humidity exceeds 85 percent; at temperatures less 
than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.
1. Allow wet surfaces to dry thoroughly and attain the temperature and conditions specified before proceeding with 

or continuing the coating operation.
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2. Work may continue during inclement weather only if areas and surfaces to be coated are enclosed and the 
temperature within the area can be maintained within limits specified by the manufacturer during application and 
drying periods.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
1. High-performance epoxy coating.

a. Benjamin Moore & Co. (BM).
b. Glidden-“ICI” Paint Stores, Inc. (ICI).
c. M. A. Bruder & Sons, Inc. (MAB).
d. PPG Industries, Inc. (PPG).
e. Sherwin-Williams Company (SW).

B. Products by other manufacturers must be submitted to the Architect for approval ten (10) days prior to the date of the bid 
opening.  To be considered for approval, products must meet the specifications herein and be acceptable to the Architect 
and Owner.  Products to be approved for use in this project must have PREBID WRITTEN APPROVAL from the 
Architect.  Such approval will only be issued in the form of an Addendum, listing all approved equals.  Any other 
commitments, verbal or otherwise, will not be honored.

2.2 SPECIAL COATING MATERIALS, GENERAL

A. Material Compatibility:  Provide block fillers, primers, finish coat material, and related materials that are compatible 
with one another and the substrates indicated under conditions of service and application as demonstrated by the 
manufacturer based on testing and field experience.

B. Material Quality:  Provide the highest grade of the various coatings as regularly manufactured by acceptable coating 
manufacturers.  Materials not displaying manufacturer's identification as a best-grade product will not be acceptable.
1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors or materials are not 

intended to imply that products named are required to be used to the exclusion of equivalent products of other 
manufacturers.  Furnish the manufacturer's material data and certificates of performance for proposed 
substitutions.

C. Colors:  Provide color selections made by the Architect from the manufacturer's full range of standard colors.

2.3 MASONRY-BLOCK FILLERS

A. Masonry Block Fillers:  Provide the manufacturer's recommended factory-formulated concrete masonry block fillers 
that are compatible with the finish materials indicated.

B. Available Products:  Subject to compliance with requirements, block fillers that may be incorporated in the Work 
include:
1. ICI 4000 Interior/Exterior Heavy Duty Acrylic Block Filler
2. SW- B42W46 Interior/Exterior Heavy Duty Acrylic Block Filler
3. Approved equal by BM, PPG, MAB.
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2.4 PRIMERS AND SEALERS

A. Primer/Sealers:  Provide the manufacturer's recommended factory-formulated primer/sealers that are compatible with 
the substrate and finish materials indicated.

B. Available Products:  Subject to compliance with requirements, primer/sealers that may be incorporated in the Work 
include, but are not limited to:
1. Sherwin Williams 113.01 Pre-Catalyzed Waterbased Epoxy or approved equal by BM, MAB, PPG.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions under which coatings will be applied for compliance with requirements on applying 
coatings.  Surfaces to receive coatings must be thoroughly dry before coatings are applied.
1. Do not proceed with coating application until unsatisfactory conditions have been corrected.
2. Start of application will be construed as the Applicator's acceptance of surfaces within that particular area.

B. Coordinating Work:  Review sections in which other coatings are provided to ensure compatibility of the total systems 
for various substrates.  On request, furnish information on the characteristics of specified finish materials to ensure 
compatible primers.
1. Notify the Architect of problems anticipated using the coatings specified over substrates primed by others.

3.2 PREPARATION

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items 
already in place that are not to be coated, or provide surface-applied protection prior to surface preparation and coating.  
Remove these items, if necessary, to completely coat the items and adjacent surfaces.  Following the coating operations 
in each space or area, have removed items reinstalled by workers skilled in the trades involved.

B. Cleaning:  Before applying coatings or other surface treatments, clean the substrates of substances that could impair 
bond of the various coatings.  Remove oil and grease prior to cleaning.  Schedule cleaning and coating application so dust 
and other contaminates from the cleaning process will not fall on wet, newly coated surfaces.

3.3 PREPARATION OF EXISTING SURFACES

A. If existing surfaces are to be painted Contractor is to test existing coatings for compatibility and submit in writing 
the manufacturer’s recommended primers and paint for compatibility. 

B. Note paint coatings may change based on determination of existing substrate/coatings compatibility. 
C. Existing Concrete Masonry Units: Touch up all holes, dents, etc with manufacturer recommended patching components 

approved by the paint manufacturer for the intended purpose. Scrape all loose paint off. Properly sand for uniform CMU 
wall finish. Provide same number of finish coats.

D. Existing Ferrous Metals to Remain: Grind and sand all loose and peeling paint. Sand and feather all edges smooth. Prime 
bare metal before painting
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3.4 SURFACE PREPARATION  

A. Clean and prepare surfaces to be coated according to the manufacturer's instructions for each particular substrate 
condition and as specified.
1. Provide barrier coats over incompatible primers, or remove and reprime.  Notify the Architect in writing of 

problems anticipated when using the specified finish-coat material with substrates primed by others.
2. Cementitious Surfaces:  Prepare concrete, concrete masonry block, cement plaster, and similar surfaces to receive 

special coatings.  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents.  Roughen, as required, 
to remove glaze.  If hardeners or sealers have been used to improve concrete curing, use mechanical methods to 
prepare surface.
a. Use abrasive blast-cleaning methods if recommended by the coating system manufacturer.
b. Determine alkalinity and moisture content of surfaces to be coated by performing appropriate tests.  If 

surfaces are sufficiently alkaline to cause the finish coats to blister and burn, correct this condition before 
application.  Do not apply coatings over surfaces where the moisture content exceeds that permitted in 
the manufacturer's printed directions.

B. Material Preparation:  Carefully mix and prepare materials according to the coating manufacturer's directions.
1. Maintain containers used in mixing and application of coatings according to the manufacturer's directions.
2. Stir materials before applying to produce a mixture of uniform density; stir as required during application.  Do 

not stir surface film into the material.  Remove film and, if necessary, strain the coating material before using.
3. Use only the type of thinners approved by the manufacturer and only within recommended limits.

C. Tinting:  Tint each undercoat a lighter shade to facilitate identifying each coat where multiple coats of the same material 
are to be applied.  Tint undercoats to match the color of the finish coat, but provide sufficient difference in shade of 
undercoats to distinguish each separate coat.

3.5 APPLICATION

A. General:  Apply special coatings by brush, roller, spray, squeegee, or other applicators according to the manufacturer's 
directions.  Use brushes best suited for the material being applied.  Use rollers of carpet, velvet back, or high-pile sheep's 
wool as recommended by the manufacturer for the material and texture required.
1. Do not apply coatings over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to 

forming a durable coating film.
2. Coating colors, surface treatments, and finishes are indicated in the Schedules.
3. Provide finish coats compatible with the primers used.
4. The number of coats and film thickness required is the same regardless of the application method.  Do not apply 

succeeding coats until the previous coat has cured as recommended by the manufacturer.  Where sanding is 
required, according to the manufacturer's directions, sand between applications to produce a smooth, even 
surface.

5. When undercoats or other conditions show through the final coat, apply additional coats until the cured film has a 
uniform coating finish, color, and appearance.  Give special attention to edges, corners, crevices, welds, exposed 
fasteners, and similar surfaces to ensure that they receive a dry film thickness equivalent to that of flat surfaces.

6. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, convector covers, covers 
for finned tube radiation, grilles, and similar components are in place.  Extend coatings in these areas, as 
required, to maintain the system integrity and provide desired protection.
a. Coat surfaces behind movable equipment and furniture the same as similar exposed surfaces.
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b. Coat the back sides of access panels, removable or hinged covers, and similar hinged items to match 
exposed surfaces.

c. Omit primer on metal surfaces that have been shop-primed and touch-up painted.
B. Scheduling Coating:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for coating as 

soon as practicable after preparation and before subsequent surface deterioration.
1. Allow sufficient drying time between successive coats.  Do not recoat until the coating has dried so it feels firm 

and does not deform or feel sticky under moderate thumb pressure and where applying another coat does not 
cause the undercoat to lift or lose adhesion.

C. Application Procedures:  Apply coatings by brush, roller, spray, or other applicators according to the manufacturer's 
directions.
1. Brushes:  Use brushes best suited for the material applied.
2. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as recommended by the manufacturer for 

the material and texture required.
3. Spray Equipment:  Use spray equipment with orifice size as recommended by the manufacturer for the material 

and texture required.
D. Minimum Coating Thickness:  Apply each material no thinner than the manufacturer's recommended spreading rate.  

Provide total dry film thickness of the entire system as recommended by the manufacturer.
E. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete coverage with pores filled.
F. Prime Coats:  Before applying finish coats, apply a prime coat of material, as recommended by the manufacturer, to the 

material required to be coated or finished that has not been prime-coated by others.
1. Recoat primed and sealed substrates where there is evidence of suction spots or unsealed areas in the first coat to 

ensure a finish coat with no burn-through or other defects caused by insufficient sealing.
G. Brush Application:  Brush-out and work brush coats into surfaces in an even film.  Eliminate cloudiness, spotting, 

holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections.  Neatly draw glass lines and color 
breaks.
1. Apply primers and first coats by brush unless the manufacturer's instructions permit using mechanical 

applicators.
H. Mechanical Applications:  Use mechanical methods to apply coating when permitted by the manufacturer's 

recommendations and governing regulations.
1. Wherever using spray application, apply each coat to provide the equivalent hiding of brush-applied coats.  Do 

not double-back with spray equipment building-up film thickness of two coats in one pass, unless recommended 
by the manufacturer.

I. Completed Work:  Match approved samples for color, texture and coverage.  Remove, refinish, or recoat work not 
complying with specified requirements.

3.6 FIELD QUALITY CONTROL

A. The Owner reserves the right to invoke the following test procedure at any time and as often as the Owner deems 
necessary during coating operations.
1. The Owner will engage the services of an independent testing agency to sample the coating being used.  Samples 

of material delivered to Project site will be taken, identified, sealed, and certified in the presence of the 
Contractor.

2. The testing agency will perform appropriate tests for the following characteristics as required by the Owner:
a. Quantitative materials analysis.
b. Absorption.
c. Accelerated weathering.
d. Accelerated yellowness.
e. Color retention.
f. Alkali and mildew resistance.
g. Abrasion resistance.
h. Apparent reflectivity.
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i. Washability.
j. Dry Opacity.
k. Recoating.
l. Skinning.

3. If results show materials being used do not comply with requirements, the Contractor may be directed to stop 
work and remove noncomplying materials, pay for testing, recoat surfaces coated with rejected materials, or 
remove rejected materials from previously coated surfaces if, upon recoating with specified materials, the two 
coatings are not compatible.

3.7 CLEANING

A. At the end of each workday, remove rubbish, empty cans, rags, and other discarded materials from the site. After 
completing work, clean glass and spattered surfaces.  Remove spattered coatings by washing, scraping, or other methods.  
Do not scratch or damage adjacent finished surfaces.

3.8 PROTECTION

A. Protect work of other trades, whether being coated or not, against damage from coating operation.  Correct damage by 
cleaning, repairing, replacing, and recoating, as acceptable to the Architect.  Leave in an undamaged condition.
1. Provide "Wet Paint" signs to protect newly coated finishes.  Remove temporary protective wrappings provided 

by others to protect their work after completing coating operations.
2. At completion of other trades' construction activities, touch up and restore damaged or defaced coated surfaces.

3.9 SPECIAL COATING SCHEDULE

A. Provide the following coating systems for substrates indicated:
1. Where undercoats or other conditions show through final coat, apply additional coats until the cured film is of 

uniform coating finish, color, and appearance.

B. Concrete Masonry Units:
1. Coating System:  Provide two finish coats concrete masonry block filler.
2. Filler Coat:  Concrete masonry block filler.
3. First and Second Coats: Pre-Catalyzed Waterbased Epoxy coating.

C. Gypsum Drywall - Wall and Ceilings: 
1. Primer Coat: ProMar 200 Zero VOC Primer 
2. First and Second Coats:  Pre-Catalyzed Waterbased Epoxy coating.

D. Epoxy Paint - PT-1A: Restrooms and Janitor Room – Paint Finish: Eg-Shell 
1. Sherwin Williams Pre-Catalyzed Waterbased Epoxy or equal by BM, PPG, MAB, ICI

END OF SECTION 09 97 00
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SECTION 10 11 00 - VISUAL DISPLAY SURFACES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Markerboards.
2. Tackboards.
3. Display rails.
4. Support systems for visual display boards.

B. Related Sections include the following:
1. Division 06 Section "Rough Carpentry" for wood blocking.

1.3 DEFINITIONS

A. Tackboard:  Framed or unframed tackable surface.
B. Visual Display Boards:  Chalkboards, markerboards, and tackboards.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

1. Show location of panel joints.
2. Include sections of typical trim members.

C. Samples for Initial Selection:  For each type of visual display surface indicated and as follows:
1. Actual sections of porcelain-enamel face sheet and visual display wall panel
2. Fabric swatches of vinyl-fabric-faced tack assemblies.
3. Samples of accessories involving color selection.
4. Aluminum Trim and Accessories:  Samples of each finish type and color, on 6-inch-long sections of 

extrusions and not less than 4-inch squares of sheet or plate, showing the full range of colors available.
D. Samples for Verification:  For each type of visual display surface indicated and as follows:

1. Visual Display Surface:  Not less than 8-1/2 by 11 inches, mounted on substrate indicated for final 
Work.  Include one panel for each type, color, and texture required.

2. Trim:  6-inch- long sections of each trim profile.
3. Rail Support System:  6-inch- long sections.
4. Accessories:  Full-size Sample of each type of accessory.

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed 
by a qualified testing agency, for surface-burning characteristics of vinyl polyester fabrics.

F. Qualification Data:  For Installer.
G. Maintenance Data:  For visual display surfaces to include in maintenance manuals.
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H. Certificates:  In lieu of laboratory test reports, when permitted by the Architect, submit the manufacturer's 
certification that vinyl-fabric-faced cork tackboard materials furnished comply with requirements specified for 
flame spread ratings.

I. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An authorized representative of motor-operated, sliding visual display unit 
manufacturer for installation and maintenance of units required for this Project.

B. Source Limitations:  Obtain each type of visual display surface through one source from a single 
manufacturer.

C. Product Options:  Drawings indicate size, profiles, and dimensional requirements of visual display surfaces 
and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."
1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's 

approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for 
review.

D. Fire-Test-Response Characteristics:  Provide fabrics with the surface-burning characteristics indicated, as 
determined by testing identical products per ASTM E 84 by UL or another testing and inspecting agency 
acceptable to authorities having jurisdiction.  Identify materials with appropriate markings of applicable 
testing and inspecting agency.
1. Flame Spread:  25 or less.
2. Smoke Developed:  10 or less.

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver factory-built visual display boards, including factory-applied trim where indicated, completely 
assembled in one piece without joints, where possible.  If dimensions exceed maximum manufactured panel 
size, provide two or more pieces of equal length as acceptable to Architect.  When overall dimensions require 
delivery in separate units, prefit components at the factory, disassemble for delivery, and make final joints at 
the site.

B. Store visual display units vertically with packing materials between each unit.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify dimensions by field measurements before fabrication and indicate measurements 
on Shop Drawings.
1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, 

establish dimensions and proceed with fabricating visual display surfaces without field measurements.  
Coordinate wall construction to ensure that actual dimensions correspond to established dimensions.

2. Allow for trimming and fitting where taking field measurements before fabrication might delay the 
Work.

1.8 WARRANTY

A. Special Warranty for Porcelain-Enamel Face Sheets:  Manufacturer's standard form in which manufacturer 
agrees to repair or replace porcelain-enamel face sheets that fail in materials or workmanship within specified 
warranty period.
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1. Failures include, but are not limited to, the following:
a. Surfaces lose original writing and erasing qualities.
b. Surfaces become slick or shiny.
c. Surfaces exhibit crazing, cracking, or flaking.

2. Warranty Period:  Life of the building.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.

2.2 MATERIALS, GENERAL

A. Porcelain-Enamel Face Sheet:  ASTM A 424, enameling-grade steel, uncoated thickness indicated; with 
exposed face and edges coated with primer, 1.7-to-2.5-mil- thick ground coat, and color cover coat; and 
concealed face coated with primer and 1.7-to-2.5-mil- thick ground coat.
1. Coat the exposed face and exposed edges with a 3-coat process consisting of primer, ground coat, and 

color cover coat, and the concealed face with a 2-coat process consisting of primer and ground coat. 
2. Matte-Finish Cover Coat:  Low reflective; chalk wipes clean with dry cloth or standard eraser.  

Minimum 2.0-to-2.5-mil- thick cover coat.  Cover and ground coats shall be fused to steel at 
manufacturer's standard firing temperatures but not less than 1250 deg F.
a. Product:  PolyVision Corporation; P3 ceramicsteel Chalkboard.

3. Gloss-Finish Cover Coat:  Gloss as indicated; dry-erase markers wipe clean with dry cloth or standard 
eraser.  Minimum 3.0-to-4.0-mil- thick cover coat.  Cover and ground coats shall be fused to steel at 
manufacturer's standard firing temperatures but not less than 1475 deg F.
a. Product:  PolyVision Corporation; P3 ceramicsteel Markerboard.

B. Hardboard:  AHA A135.4, tempered.
C. Particleboard:  Manufacturer’s standard 3/8” thick particleboard core material complying with the 

requirements of ANSI A208.1, Grade 1-M-1.
D. Cork Sheet:  MS MIL-C-15116-C, Type II.
E. Vinyl Fabric:  FS CCC-W-408, Type II, burlap weave; weighing not less than 13 oz./sq. yd. laminated to ¼” 

thick cork sheet; with flame-spread index of 25 or less when tested according to ASTM E 84.
1. Backing:  Make panels rigid by factory laminating cork face sheet under pressure to 1/4-inch-thick 

hardboard backing.
F. Extruded Aluminum:  ASTM B 221, Alloy 6063.
G. High-Pressure Plastic Laminate:  NEMA LD 3.

2.3 MARKERBOARD ASSEMBLIES

A. Porcelain-Enamel Markerboard Assembly:  Balanced, high-pressure, factory-laminated markerboard 
assembly of 3-ply construction consisting of backing sheet, core material, and 0.021-inch thick, porcelain-
enamel face sheet with gloss finish.
1. Manufacturers:

a. AARCO Products, Inc.
b. ADP/Lemco, Inc.
c. Bangor Cork Company, Inc.
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d. Best-Rite Manufacturing.
e. Claridge Products & Equipment, Inc.
f. Egan Visual Inc.
g. Ghent Manufacturing Inc.
h. Marsh Industries, Inc.
i. Platinum Visual Systems; a division of ABC School Equipment, Inc.
j. PolyVision Corporation.

2. Particleboard Core:  3/8 inch thick; with 0.015-inch- thick, aluminum sheet backing.
3. Laminating Adhesive:  Manufacturer's standard moisture-resistant thermoplastic type.

2.4 TACK ASSEMBLIES

A. Manufacturers:
1. A-1 Visual Systems.
2. AARCO Products, Inc.
3. ADP/Lemco, Inc.
4. Bangor Cork Company, Inc.
5. Best-Rite Manufacturing.
6. Claridge Products & Equipment, Inc.
7. Egan Visual Inc.
8. Ghent Manufacturing Inc.
9. Marsh Industries, Inc.
10. Platinum Visual Systems; a division of ABC School Equipment, Inc.
11. PolyVision Corporation.

B. Vinyl-Fabric-Faced Tack Assembly:  1/4-inch thick, vinyl-fabric-faced cork sheet factory laminated to 1/4-
inch thick hardboard backing.

2.5 VISUAL DISPLAY RAILS

A. Manufacturers:
1. Best-Rite Manufacturing.
2. Claridge Products & Equipment, Inc.
3. Ghent Manufacturing Inc.
4. Marsh Industries, Inc.
5. PolyVision Corporation.

B. General:  Manufacturer's standard, tackable visual display surface fabricated into narrow rail shape and 
designed for displaying material.

2.6 RAIL SUPPORT SYSTEM FOR VISUAL DISPLAY BOARDS

A. Manufacturers:
1. Best-Rite Manufacturing.
2. Egan Visual Inc.
3. K.O.H. Design, Inc.
4. Peter Pepper Products, Inc.
5. PolyVision Corporation.

B. Support Rails:  Horizontal, wall-mounted, extruded-aluminum rails designed to receive hanger clip and to 
support visual display boards; capable of gripping and suspending paper directly from rail.
1. Finish:  Clear anodic.
2. Color:  As selected by Architect from full range of industry colors and color densities.

C. Hanger Clips:  Extruded aluminum with finish to match rails; designed to support independent visual display 
boards by engaging support rail and top trim of board.
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D. Visual Display Panels:  Fabricated from not less than 3/8-inch thick, kraft-paper honeycomb core; designed to 
be rigid and to resist warpage, and with aluminum trim designed to engage hanger clips.

2.7 GRIP STRIP WALL MOUNTED DISPLAY SYSTEM

A. Extruded aluminum rail sections with plastic capture rods to hold paper displays, located as indicated on the 
Drawings.  Provide units for screw fastening to masonry walls, including appropriate fasteners.

2.8 MARKERBOARD AND TACKBOARD ACCESSORIES

A. Aluminum Frames and Trim:  Fabricated from not less than 0.062-inch thick, extruded aluminum; of size and 
shape indicated.
1. Field-Applied Trim:  Manufacturer's standard snap-on trim with no visible screws or exposed joints.
2. Factory-Applied Trim:  Manufacturer's standard.

B. Marker tray:  Manufacturer's standard, continuous.
1. Box Type:  Extruded aluminum with slanted front, grooved tray, and cast-aluminum end closures.

C. Map Rail:  Provide the following accessories:
1. Display Rail:  Continuous and integral with map rail; fabricated from cork approximately 1 to 2 inches 

wide.
2. End Stops:  Located at each end of map rail.
3. Map Hooks:  Two map hooks for every 48 inches of map rail or fraction thereof.
4. Flag Holder:  One for each room.
5. Paper Holder:  Extruded aluminum; designed to hold paper by clamping action.

2.9 FABRICATION

A. Porcelain-Enamel Visual Display Assemblies:  Laminate porcelain-enamel face sheet and backing sheet to 
core material under heat and pressure with manufacturer's standard flexible, waterproof adhesive.

B. Aluminum Frames and Trim:  Fabricate units straight and of single lengths, keeping joints to a minimum.  
Miter corners to neat, hairline closure.
1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual display units at 

manufacturer's factory before shipment.

2.10 ALUMINUM FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective 
covering before shipping.

C. Finish designations prefixed by AA comply with the system established by the Aluminum Association for 
designating aluminum finishes.

D. Class II, Clear Anodic Finish:  AA-M12C22A31 (Mechanical Finish:  nonspecular as fabricated; Chemical 
Finish:  etched, medium matte; Anodic Coating:  Architectural Class II, clear coating 0.010 mm or thicker) 
complying with AAMA 611.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation 
tolerances, surface conditions of wall, and other conditions affecting performance.
1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 

performance of work.
B. Examine walls and partitions for proper backing for visual display surfaces.
C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove dirt, scaling paint, projections, and depressions that will affect smooth, finished surfaces of visual 
display boards.

B. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, cracks, defects, and 
substances that will impair bond between visual display boards and surfaces.
1. Seal wall surfaces indicated to receive visual display fabric.

3.3 INSTALLATION, GENERAL

A. General:  Install visual display surfaces in locations and at mounting heights indicated on Drawings, or if not 
indicated, at heights indicated below. Keep perimeter lines straight, level, and plumb.  Provide grounds, clips, 
backing materials, adhesives, brackets, anchors, trim, and accessories necessary for complete installation.
1. Mounting Height for Grades K through 3:  24 inches above finished floor to top of marker tray.
2. Mounting Height for Grades 4 through 6:  28 inches above finished floor to top of marker tray.
3. Mounting Height for Grades 7 and Higher:  36 inches above finished floor to top of marker tray.

B. Field-Assembled Visual Display Units:  Coordinate field-assembled units with grounds, trim, and accessories 
indicated.  Join parts with a neat, precision fit.
1. Make joints only where total length exceeds maximum manufactured length.  Fabricate with minimum 

number of joints, balanced around center of board, as acceptable to Architect.
2. Provide manufacturer's standard vertical-joint spline system between abutting sections of chalkboards 

& markerboards.
3. Provide manufacturer's standard mullion trim at joints between chalkboards, markerboards and 

tackboards of combination units.
4. Where size of visual display boards or other conditions require support in addition to normal trim, 

provide structural supports or modify trim as indicated or as selected by Architect from manufacturer's 
standard structural support accessories to suit conditions indicated.

3.4 INSTALLATION OF FACTORY-FABRICATED VISUAL DISPLAY UNITS

A. Visual Display Boards:  Attach concealed clips, hangers, and grounds to wall surfaces and to visual display 
boards with fasteners at not more than 16 inches o.c.  Secure both top and bottom of boards to walls.
1. Field-Applied Aluminum Trim:  Attach trim over edges of visual display boards and conceal grounds 

and clips.  Attach trim to boards with fasteners at not more than 24 inches o.c.
a. Attach marker trays to boards with fasteners at not more than 12 inches o.c.

B. Display Rails:  Install rails in locations and at mounting heights indicated on Drawings, or if not indicated, at 
height indicated below.  Attach to wall surface with fasteners at not more than 16 inches o.c.
1. Mounting Height:  60 inches above finished floor to top of rail.
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3.5 INSTALLATION OF RAIL SUPPORT SYSTEM

A. Rail Support System:  Install horizontal support rail in locations and at mounting heights indicated on 
Drawings, or if not indicated, at height indicated below.  Attach to wall surface with fasteners at 12 inches o.c.
1. Mounting Height:  72 inches above finished floor to top of rail.
2. Hang visual display units on rail support system.

3.6 CLEANING AND PROTECTION

A. Clean visual display surfaces according to manufacturer's written instructions.  Attach one cleaning label to 
visual display surface in each room.

B. Touch up factory-applied finishes to restore damaged or soiled areas.
C. Cover and protect visual display surfaces after installation and cleaning.

3.7 VISUAL DISPLAY SURFACE SCHEDULE

A. Visual Display Board:  Factory assembled.
1. Markerboard:  Porcelain-enamel markerboard assembly.

a. Color:  As selected by Architect from full range of industry colors.
2. Factory-Applied Aluminum Trim:  with clear anodic finish.

a. Color:  As selected by Architect from full range of industry colors and color densities.
3. Accessories:

a. Marker tray:  Box type.
b. Map rail with display rail, end stops, map hooks, and flag holder.

4. Width:  As indicated on Drawings.
5. Height:  As indicated on Drawings.
6. Mounting:  Wall.
7. Mounting Height:  As indicated on Drawings.

B. Tackboard:  Factory assembled.
1. Tack Surface:  Vinyl-fabric-faced tack assembly.
2. Edges:  Concealed by trim.

a. Factory-Applied Aluminum Trim:  with clear anodic finish.
1) Color:  As selected by Architect from full range of industry colors and color densities.

3. Width:  As indicated on Drawings.
4. Height:  As indicated on Drawings.
5. Mounting:  Wall.
6. Mounting Height:  As indicated on Drawings.

C. Visual Display Rail:  Factory assembled.
1. Tack Surface:  Vinyl-fabric-faced tack assembly.
2. Edges:  Extruded-aluminum trim.
3. Ends:  Aluminum.
4. Size:  1 inch high by length indicated.

END OF SECTION 10 11 00
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SECTION 10 14 00 – SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:
1. Panel signs.
2. Fire Extinguisher Signs
3. Dimensional Letters

B. Related Sections include the following:
1. Division 01 Section "Allowances" for additional information concerning Signage Allowance.

a. General Contractor shall include in his Base Bid an allowance for specialty signs as indicated in 
Division 01. 

b. The information provided in this section concerning interior signage is intended to assist the 
Contractor in determining his labor and installation costs.

1.2 DEFINITIONS

A. ADAAGBA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's 
"Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities” (ADAAG); 
Architectural Barriers Act (ABA) Accessibility Guidelines", and ANSI ICC A117.1-2009.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  Show fabrication and installation details for signs.

1. Show sign mounting heights, locations of supplementary supports to be provided by others, and 
accessories.

2. Provide message list, type styles, graphic elements, including tactile characters and Braille, and layout 
for each sign.

C. Samples:  For each sign type and for each color and texture required.

1.4 SHOP DRAWINGS

A. Provide shop drawings for approval prior to fabrication of any signs. Shop drawings shall be approved by the 
Architect prior to fabrication.  

B. The information provided in this section concerning interior signage is intended to assist the Contractor in 
determining his labor and installation costs.

1.5 QUALITY ASSURANCE

A. Regulatory Requirements:  Comply with applicable provisions in the North Carolina Building Code Chapter 
2012 Chapter 11, ICC A117.1-2009 and ADAAG ADA Accessibility Guidelines.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Cast Acrylic Sheet:  Provide cast (not extruded or continuous cast) methyl methacrylate monomer plastic sheet, 
in sizes and thicknesses indicated or required.  Molded, seamless, thermosetting panels with a minimum tensile 
strength of 15,000 psi when tested according to ASTM D 638 and with a minimum flexural strength of 30,000 
psi when tested according to ASTM D 790.  Provide a minimum allowable continuous service temperature of 
176 degrees F and of colored opaque acrylic sheets in color and finishes indicated, or if not indicated, as 
selected from manufacturer’s standards

2.2 MATERIALS

A. Panel Signs
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 

that may be incorporated into the Work include, but are not limited to, the following:
a. ACE Sign Systems, Inc.
b. Advance Corporation; Braille-Tac Division.
c. Allen Industries Architectural Signage
d. Allenite Signs; Allen Marking Products, Inc.
e. APCO Graphics, Inc.
f. ASI-Modulex, Inc.
g. Best Sign Systems Inc.
h. Bunting Graphics, Inc.
i. Corum Signs, Inc.
j. Fossil Industries, Inc.
k. Gemini Incorporated.
l. Grimco, Inc.
m. Innerface Sign Systems, Inc.
n. InPro Corporation
o. Matthews International Corporation; Bronze Division.
p. Mills Manufacturing Company.
q. Mohawk Sign Systems.
r. Nelson-Harkins Industries.
s. Seton Identification Products.
t. Signature Signs, Incorporated.
u. Supersine Company (The)

B. Panel Signs: Provide (1) per each room including (1) mounted on the exterior of the building at locations noted.
1. Plastic Panel Insert:

a. Laminated, Polycarbonate Faced Sheet:  0.060-inch- thick, polycarbonate face sheet laminated 
to each side of 0.394-inch- thick phenolic backing.

b. Size: 8 inches by 6 inches.
c. Edge Condition:  Square cut.
d. Corner Condition:  Square.
e. Mounting:  Mounted with two faced tape except where the substrate or exterior conditions 

require mechanical fasteners.
f. Color:  As selected by Architect from manufacturer's full range.
g. Copy: To be provided by the Owner.
h. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch above surface with 

contrasting colors.
C. Fire Extinguisher Signs: Provide (1) per each fire extinguisher.

1. Plastic Panel Insert:
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a. Laminated, Polycarbonate Faced Sheet:  0.060-inch- thick, polycarbonate face sheet laminated 
to each side of 0.394-inch- thick phenolic backing.

b. Size: 3 inches by 12 inches.
c. Edge Condition:  Square cut.
d. Corner Condition:  Square.
e. Mounting:  Mounted with two faced tape except where the substrate or exterior conditions 

require mechanical fasteners.
f. Color:  As selected by Architect from manufacturer's full range.
g. Copy: To be provided by the Owner.

D. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch above surface with contrasting colors.
E. Tactile and Braille Sign:  Manufacturer's standard process for producing text and symbols complying with 

ADAAG Accessibility Guidelines.  Text shall be accompanied by Grade 2 Braille.  Produce precisely formed 
characters with square-cut edges free from burrs and cut marks; Braille dots with domed or rounded shape.

2.3 DIMENSIONAL LETTERS

A. Letter Material: Aluminum in Satin finish
B. Fabricated Letters: Provide size and style as indicated in the drawings

1. Thickness: As indicated.
2. Height: As indicated on drawings and scheduled below. 

C. Mounting Method: Mechanically attached back.
D. Fabrication:

1. Cast metal letters are tapped for threaded stud insertion.
2. Conceal fasteners if possible; otherwise, locate fasteners where they will be inconspicuous.
3. Create signage to required sizes and layout.  Comply with requirements indicated for design, 

dimensions, finish, color, and details of construction.

2.4 ACCESSORIES

A. Anchors and Inserts:  Provide nonferrous-metal or hot-dip galvanized anchors and inserts for exterior 
installations and elsewhere as required for corrosion resistance.  Use toothed steel or lead expansion-bolt 
devices for drilled-in-place anchors.  Furnish inserts, as required, to be set into concrete or masonry work.

2.5 FABRICATION

A. General:  Provide manufacturer's standard signs of configurations indicated.
1. Conceal fasteners if possible; otherwise, locate fasteners where they will be inconspicuous. 
2. Mill joints to tight, hairline fit.  Form joints exposed to weather to exclude water penetration.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Locate signs and accessories where indicated, using mounting methods of types described and complying with 
manufacturer's written instructions.
1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion and other 

defects in appearance.
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2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  Where not 
indicated or possible, such as double doors, install signs on nearest adjacent walls.  Locate to allow 
approach within 3 inches of sign without encountering protruding objects or standing within swing of 
door.

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more stringent 
requirements apply.
1. Two-Face Tape:  Mount signs to smooth, nonporous surfaces.  Do not use this method for vinyl-

covered or rough surfaces.Delete paragraph below if no bracket-mounted signs.  Revise if custom-
fabricated fittings are required and detailed.  Insert other mounting method to suit Project.

2. Silicone-Adhesive Mounting:  Attach signs to irregular, porous, or vinyl-covered surfaces.  Use liquid 
silicone adhesive recommended by the sign manufacturer to attach sign units.  Use double-sided vinyl 
tape where recommended by sign manufacturer to hold the sign in place until the adhesive has fully 
cured.  Provide a minimum double bead of adhesive to insure adhesion and to deter unauthorized 
removal. 
a. Use silicone adhesive mounting where panel signs are required to be applied directly to the wall 

or door surface, or where panel signs are to be permanently installed in panel sign frames.
3. Signs Mounted on Glass:  Provide matching opaque plate on opposite side of glass to conceal mounting 

materials.
C. Dimensional Characters:  Mount characters using standard fastening methods to comply with manufacturer's 

written instructions for character form, type of mounting, wall construction, and condition of exposure 
indicated.  Provide heavy paper template to establish character spacing and to locate holes for fasteners.

D. Projected Mounting:  Mount characters at projection distance from wall surface indicated. Revise if standard 
installation methods are not acceptable.

END OF SECTION 10 14 00
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SECTION 10 21 13 - TOILET COMPARTMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes solid-polymer units as follows:
1. Toilet Enclosures:  Floor mounted toilet compartments.

B. Related Sections include the following:
Division 10 "Toilet and Bath Accessories" for toilet tissue dispensers, grab bars, purse shelves, and similar 
accessories.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes.

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
1. Show locations of cutouts for compartment-mounted toilet accessories.
2. Show locations of reinforcements for compartment-mounted grab bars.

C. Samples for Initial Selection:  For each type of unit indicated.

1.4 QUALITY ASSURANCE

A. Comply with requirements in CID-A-A-60003, "Partitions, Toilets, Complete."

1.5 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls, columns, ceilings, and other construction 
contiguous with toilet compartments by field measurements before fabrication and indicate measurements 
on Shop Drawings.
1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, 

establish dimensions and proceed with fabricating toilet compartments without field measurements.  
Coordinate wall, floor, ceilings, and other contiguous construction to ensure that actual dimensions 
correspond to established dimensions.

B. Coordination:  Furnish inserts and anchorages which must be built into other work for installation of toilet 
partitions and related work; coordinate delivery with other work to avoid delay.
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PART 2 - PRODUCTS

2.1 SOLID-POLYMER UNITS

A. Basis of Design:  Scranton Products: Aria Toilet Partitions: Traditional 1000 Series or comparable product 
by one of the following: 
1. Accurate Partitions Corporation.
2. Sanymetal; a Crane Plumbing Company.
3. General Partitions
4. Ampco

B. General:  Provide materials which have been selected for surface flatness and smoothness.  Exposed 
surfaces which exhibit pitting, seam marks, roller marks, stains, discolorations, telegraphing of core 
material, or other imperfections on finished units are not acceptable.

C. Door, Panel, and Pilaster Construction:  Full height, floor mounted, overhead braced, solid, high-density 
polyethylene (HDPE) panel material, not less than 1 inch thick, ¼” radiused edges.  One edge of pilaster 
and transom panels to be shiplapped.
1. Color and Pattern:  One color and pattern in each room as selected by Architect from 

manufacturer's full range of colors and patterns.  Manufacturer must offer a complete range of 
colors, including solid colors without multi-colored flecks or chips. 

2. Texture: Manufacturer must be capable of providing panels with a selection of textured finishes. 

D. Pilaster Shoes and Sleeves (Caps):  Manufacturer's standard design; Stainless steel.

E. Brackets (Fittings):
1. Full-Height (Continuous) Type:  Manufacturer's standard design; stainless steel.

2.2 ACCESSORIES

A. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and 
accessories.
1. Material:  Chrome-plated, nonferrous, cast zinc alloy (zamac), clear anodized aluminum or 

stainless steel.
2. Hinges:       Helix style 78 inches edge mounted continuous hinge, stainless steel.  
3. Occupancy Indicator Latch and Housing:  Satin stainless-steel showing green and red occupancy 

indicators.  

B. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile 
and in manufacturer's standard finish.

C. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel finished to match 
hardware, with theft-resistant-type heads.  Provide sex-type bolts for through-bolt applications.  For 
concealed anchors, use hot-dip galvanized or other rust-resistant, protective-coated steel.

2.3 FABRICATION

A. General:  Furnish standard doors, panels, screens, and pilasters fabricated for partition system, unless 
otherwise indicated.  Furnish units with cutouts, drilled holes, and internal reinforcement to receive 
partition-mounted hardware, accessories, and grab bars, as indicated.
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B. Overhead-Braced Units:  Provide stainless steel supports, leveling mechanism, fasteners, and anchors at 
pilasters to suit floor conditions.  Make provisions for setting and securing continuous head rail at top of 
each pilaster.  Provide shoes at pilasters to conceal supports and leveling mechanism.

C. Doors:  Unless otherwise indicated, provide 79-inch-high and 24-inch- wide in-swinging doors for 
standard toilet compartments and 36-inch- wide out-swinging doors with a minimum 32-inch- wide clear 
opening for compartments indicated to be accessible to people with disabilities.
1. Hinges:  Manufacturer's standard self-closing type that can be adjusted to hold doors open at any 

angle up to 90 degrees.  Provide gravity type, spring-action cam type, or concealed torsion rod type. 
to suit manufacturer's standards.

2. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit designed for emergency 
access and with combination rubber-faced door strike and keeper.  Provide units that comply with 
accessibility requirements of authorities having jurisdiction at compartments indicated to be 
accessible to people with disabilities.

3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to prevent 
door from hitting compartment-mounted accessories.

4. Door Bumper:  Manufacturer's standard rubber-tipped bumper at out-swinging doors.
5. Door Pull:  Manufacturer's standard unit at out-swinging doors that complies with accessibility 

requirements of authorities having jurisdiction.  Provide units on both sides of doors at 
compartments indicated to be accessible to people with disabilities.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, level, 
and plumb.  Secure units in position with manufacturer's recommended anchoring devices.
1. Maximum Clearances:

a. Pilasters and Panels:  1/8 inch at top of door, no gap at vertical edge, zero sight.
b. Panels and Walls:  1 inch at floor for door only, side panels sit on floor.  

2. Angled / Channel Brackets:  Secure panels to walls and to pilasters with continuous stainless steel 
angled and channel brackets, locate fasteners to correspond to spacings and locations to match 
those at wall anchorages.  Secure panels in position with manufacturer's recommended anchoring 
devices.
a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.

B. Overhead-Braced Units:  Secure pilasters to floor and level, plumb, and tighten.  Secure continuous head 
rail to each pilaster with not less than two fasteners.  Hang doors to align tops of doors with tops of panels 
and adjust so tops of doors are parallel with overhead brace when doors are in closed position. 

3.2 ADJUSTING

A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written instructions for 
proper operation.  Set hinges on in-swinging doors to hold doors open approximately 30 degrees from 
closed position when unlatched.  Set hinges on out-swinging doors to return doors to fully closed position.

B. Clean exposed surfaces of partition systems using materials and methods recommended by manufacturer, 
and provide protection as necessary to prevent damage during remainder of construction period.

END OF SECTION 10 21 13
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SECTION 10 28 00 – TOILET AND BATH ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Public-use washroom accessories
2. Custodial accessories

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include the following:
1. Construction details and dimensions.
2. Anchoring and mounting requirements, including requirements for cutouts in other work and substrate 

preparation.
3. Material and finish descriptions.
4. Features that will be included for Project.
5. Manufacturer's warranty.

B. Setting drawings where cutouts are required in other work, including templates, substrate preparation instructions, 
and directions for preparing cutouts and installing anchorage devices.

C. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory 
required.
1. Identify locations using room designations indicated on Drawings.

D. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

1.4 QUALITY ASSURANCE

A. Source Limitations:  For products listed together in the same articles in Part 2, provide products of same 
manufacturer unless otherwise approved by Architect.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a 
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. Inserts and Anchorages:  Furnish accessory manufacturers' standard inserts and anchoring devices that must be 
set in concrete or built into masonry.  Coordinate delivery with other work to avoid delay.

1.5 COORDINATION

A. Coordinate accessory locations with other work to prevent interference with clearances required for access by 
people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.
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1.6 WARRANTY

A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that 
develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.
1. Warranty Period:  15 years from date of Final Completion.
2. The warranty shall not deprive the Owner of other rights the Owner may have under other provisions of 

the Contract Documents and will be in addition to and run concurrent with other warranties made by the 
Contractor under requirements of the Contract Documents

B. Warm- Air Dryers:  Manufacturer's standard form in which manufacturer agrees to replace units that fail in 
materials or workmanship within specified warranty period.
1. Warranty Period:  5 years from date of Final Completion.
2. The warranty shall not deprive the Owner of other rights the Owner may have under other provisions of 

the Contract Documents and will be in addition to and run concurrent with other warranties made by the 
Contractor under requirements of the Contract Documents

PART 2 - PRODUCTS

2.1 MATERIALS

A. Stainless Steel:  ASTM A 666, Type 304, 0.0312-inch minimum nominal thickness, unless otherwise indicated.
B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.0359-inch minimum 

nominal thickness.
C. Galvanized Steel Sheet:  ASTM A 653/A 653M, with G60 hot-dip zinc coating.
D. Galvanized Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication.
E. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant 

where exposed, and of galvanized steel where concealed.
F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).
G. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
H. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
1. A & J Washroom Accessories, Inc.
2. American Specialties, Inc.
3. Bobrick Washroom Equipment, Inc.
4. Bradley Corporation.
5. General Accessory Manufacturing Co. (GAMCO).
6. McKinney/Parker

B. Toilet Accessories: As indicated on the drawings for basis of design, furnished by and installed by. Accessories 
included but not limited to the following:
1. Toilet Tissue Dispenser: Furnished by Owner, Installed by Owner.
2. Paper Towel Holders: Furnished by Owner and Installed by Owner.
3. Waste Receptacle: Furnished by Owner and Installed by Owner.
4. Liquid-Soap Dispenser: Furnished by Owner and Installed by Owner.
5. Sanitary-Napkin Disposal Unit: Furnished by Owner and Installed by Owner.
6. Grab Bar as indicated on the drawings: Furnished by Contractor and Installed by Contractor

a. Mounting:  Flanges with concealedfasteners.
b. Material:  Stainless steel, 0.05 inch thick.
c. Finish:  Smooth, No. 4, satin finish on ends and slip-resistant texture in grip area.
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d. Outside Diameter:  1-1/2 inches.
e. Configuration and Length:  As indicated on Drawings.

7. Mirror Unit as indicated on the drawings for basis of design: Furnished by Contractor and Installed by 
Contractor

8. Mirror Unit Hangers:  Provide system for mounting mirror units that will permit rigid, tamperproof, and 
theftproof installation, as follows:

9. Heavy-duty wall brackets of galvanized steel, equipped with concealed locking devices requiring a 
special tool to remove.

2.3 UNDERLAVATORY GUARDS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following:

B. Subject to compliance with requirements, provide the named product or a comparable product by one of the 
following:
1. Plumberex Specialty Products, Inc.
2. TCI Products.
3. Truebro, Inc.

C. Underlavatory Guard:
1. Description:  Insulating pipe covering for supply and drain piping assemblies, that prevent direct contact 

with and burns from piping, and allow service access without removing coverings.
2. Material and Finish:  Antimicrobial, molded-plastic, white.

2.4 CUSTODIAL ACCESSORIES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
1. A & J Washroom Accessories, Inc.
2. American Specialties, Inc.
3. Bobrick Washroom Equipment, Inc.
4. Bradley Corporation.
5. General Accessory Manufacturing Co. (GAMCO).

B. Custodial Accessories as indicated on the drawings for basis of design.
1. General Accessory Manufacturing Co. (GAMCO).

C. Mop and Broom Holder:
a. Description:  Unit with shelf, hooks, holders, and rod suspended beneath shelf.
b. Length:  36 inches.
c. Hooks:  Three.
d. Four, spring-loaded, rubber hat, cam type.
e. Material and Finish:  Stainless steel, No. 4 finish (satin).
f. Rod:  Approximately 1/4-inch- diameter stainless steel.

2.5 FABRICATION

A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access panels 
with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing 
plates.

B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide minimum 
of six keys to Owner's representative.

C. General:  Only a maximum 1-1/2-inch-diameter, unobtrusive stamped manufacturer logo, as approved by 
Architect, is permitted on exposed face of toilet or bath accessory units.  On either interior surface not exposed to 
view or back surface, provide additional identification by either a printed, waterproof label or a stamped 
nameplate, indicating manufacturer's name and product model number.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate 
indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations 
and at heights indicated.

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested according to method in 
ASTM F 446.

C. Secure mirrors to walls in concealed, tamperproof manner with special hangers, toggle bolts, or screws.  Set units 
plumb, level, and square at locations indicated, according to manufacturer's instructions for type of substrate 
involved.

3.2 ADJUSTING AND CLEANING

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
B. Remove temporary labels and protective coatings.
C. Clean and polish exposed surfaces according to manufacturer's written recommendations.

END OF SECTION 10 28 00
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SECTION 10 44 13 - FIRE EXTINGUISHER CABINETS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Fire protection cabinets for the following:

a. Portable fire extinguishers.
b. Fire extinguisher cabinets (FEC)
c. Fire extinguisher brackets (FEB)
d. Fire extinguisher for each cabinet and bracket

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for fire protection cabinets.
1. Fire Protection Cabinets:  Include roughing-in dimensions, details showing mounting methods, 

relationships of box and trim to surrounding construction, door hardware, cabinet type, trim style, and 
panel style.

2. Show location of knockouts for hose valves.

B. Product Schedule:  For fire protection cabinets. Coordinate final fire protection cabinet schedule with fire 
extinguisher schedule to ensure proper fit and function.  Use same designations indicated on Drawings.

C. Maintenance Data:  For fire protection cabinets to include in maintenance manuals.

1.4 QUALITY ASSURANCE

A. Fire-Rated, Fire Protection Cabinets:  Listed and labeled to comply with requirements in ASTM E 814 for fire-
resistance rating of walls where they are installed.

1.5 COORDINATION

A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers indicated are 
accommodated.

B. Coordinate size of fire protection cabinets to ensure that type and capacity of fire hoses, hose valves, and hose 
racks indicated are accommodated.

C. Coordinate sizes and locations of fire protection cabinets with wall depths.
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1.6 SEQUENCING

A. Apply vinyl lettering on field-painted, fire protection cabinets after painting is complete.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.

B. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, Class 1 (clear).

2.2 FIRE PROTECTION CABINET 

A. General:  Provide fire extinguisher cabinets and fire extinguisher where indicated, of suitable size for housing 
fire extinguishers of types and capacities indicated. Provide UL rated cabinets in any rated wall assemblies.

B. Cabinet Type:  Suitable for fire extinguisher.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. J. L. Industries, Inc., a division of Activar Construction Products Group;
b. Kidde Residential and Commercial Division, Subsidiary of Kidde plc;
c. Larsen's Manufacturing Company;
d. Modern Metal Products, Division of Technico Inc.;

C. Cabinet Construction:  non-fire rated.

D. Cabinet Material:  Steel sheet.

E. Semirecessed Cabinet:  Cabinet box partially recessed in walls of sufficient depth to suit style of trim indicated; 
with one-piece combination trim and perimeter door frame overlapping surrounding wall surface with exposed 
trim face and wall return at outer edge (backbend).  Provide where walls are of insufficient depth for recessed 
cabinets but are of sufficient depth to accommodate semirecessed cabinet installation.
1. Rolled-Edge Trim:  1-1/4-inch backbend depth.

F. Cabinet Trim Material:  Same material and finish as door.

G. Door Material:  Aluminum sheet.

H. Door Style:  Fully glazed panel with frame.

I. Door Glazing:  Tempered float glass (clear).

J. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet type, trim style, 
and door material and style indicated.
1. Provide continuous hinge, of same material and finish as trim or concealed hinge permitting door to open 

180 degrees.

K. Accessories:
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1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to fire protection 
cabinet, of sizes required for types and capacities of fire extinguishers indicated, with plated or baked-
enamel finish.

2. Lettered Door Handle:  One-piece, cast-iron door handle with the word "FIRE" embossed into face.
3. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and 

location.  Locate as directed by Architect.  for signage.

L. Finishes:
1. Manufacturer's standard baked-enamel paint for the following:

a. Interior of cabinet.
2. Aluminum:  Clear anodic.

2.3 FABRICATION

A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub) with trim, frame, door, and hardware to suit 
cabinet type, trim style, and door style indicated.
1. Weld joints and grind smooth.
2. Provide factory-drilled mounting holes.

B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials indicated and coordinated 
with cabinet types and trim styles selected.
1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2 inch thick.
Miter and weld perimeter door frames.

C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth.

2.4 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces of fire protection cabinets from damage by applying a 
strippable, temporary protective covering before shipping.

C. Finish fire protection cabinets after assembly.

D. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast.

2.5 ALUMINUM FINISHES

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm.

2.6 STEEL FINISHES

A. Factory Prime Finish:  Apply manufacturer's standard, fast-curing, lead- and chromate-free, universal primer 
immediately after surface preparation and pretreatment.
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2.7 FIRE EXTINGUISHER

A. Provide extinguisher  for each cabinet and bracket as follows:
1. Multi-Purpose Dry Chemical Type:  UL-rated 4-A:60-B:C, 10 pound nominal capacity, enameled steel 

container, for Class A, B, and C fires.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine walls and partitions for suitable framing depth and blocking where semirecessed cabinets will be 
installed.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Prepare recesses for semirecessed fire protection cabinets as required by type and size of cabinet and trim style.

3.3 INSTALLATION

A. General:  Install fire protection cabinets in locations and at mounting heights indicated or, if not indicated, at 
heights acceptable to authorities having jurisdiction.

B. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb.
1. Unless otherwise indicated, provide recessed fire protection cabinets.  If wall thickness is not adequate 

for recessed cabinets, provide semirecessed fire protection cabinets.
2. Provide inside latch and lock for break-glass panels.
3. Fasten mounting brackets to inside surface of fire protection cabinets, square and plumb.

C. Identification:  Apply vinyl lettering at locations indicated.
D. Where exact location of surface-mounted cabinets and bracket- mounted fire extinguishers is not indicated, 

locate as directed by Architect.

3.4 ADJUSTING AND CLEANING

A. Remove temporary protective coverings and strippable films, if any, as fire protection cabinets are installed 
unless otherwise indicated in manufacturer's written installation instructions.

B. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking devices 
operate properly.

C. On completion of fire protection cabinet installation, clean interior and exterior surfaces as recommended by 
manufacturer.

D. Touch up marred finishes, or replace fire protection cabinets that cannot be restored to factory-finished 
appearance.  Use only materials and procedures recommended or furnished by fire protection cabinet and 
mounting bracket manufacturers.

E. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful repair by finish 
touchup or similar minor repair procedures.

END OF SECTION 10 44 13
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SECTION 10 73 26 – PROTECTIVE WALKWAY COVERINGS

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.

1.2 DESCRIPTION OF WORK 

A. Extent of pre-engineered walkway canopy work is shown on drawings.
1. Work includes design, fabrication and installation of a complete welded, extruded aluminum 

protective cover system.

B. Related Sections:  The following Sections contain requirements that relate to this Section:
1. Division 01 Section “Alternates” for alternates associated with this section.
2. Division 03 Section “Cast-In-Place Concrete” for concrete foundations.

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's product information, specifications and installation instructions for 
canopy components and accessories.

B. Shop Drawings:  Submit complete erection and shop drawings sealed by an engineer registered in North 
Carolina showing anchor bolts settings and roof framing, transverse cross sections, covering and trim 
details, and accessory installation details to clearly indicate proper assembly of canopy components.

C. Samples:  Submit samples of the following items.  Architect's review will be for color and texture only.  
Compliance with other requirements is the responsibility of the Contractor.
1. 12" long by actual width of roofing panels, with required finishes. 
2. Fasteners for application of roofing panels. 
3. Sealants and closures. 

D. Certification:  Submit written Certification prepared and signed by a Professional Engineer, registered to 
practice in the State where walkway is to be erected, verifying that walkway design meets indicated 
loading requirements and codes of authorities having jurisdiction.

1.4 QUALITY ASSURANCE 

A. Design Criteria: 
1. Structural Framing:  Design primary and secondary structural members and exterior covering 

materials for applicable loads and combinations of loads in accordance with the Metal Building 
Manufacturers Association's (MBMA) "Design Practices Manual". 

2. Welded connections: Comply with requirements of the American Welding Society's (AWS) 
"Standard Code for Arc and Gas Welding in Building Construction" for welding procedures. 

B. Engineered Structural Design:  Provide design calculations and drawings prepared by a Professional 
Engineer, licensed in the State of N.C., for the design of the pre-engineered walkway canopy.
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1. Structure shall be engineered to meet the required structural loads including but not limited to a 
design wind speed of 130mph.

C. Manufacturer's Qualifications:  Provide pre-engineered walkway canopy system as produced by a 
manufacturer with not less than 5 years successful experience in the fabrication of pre-engineered 
canopies of the type and quality required.

1.5 DELIVERY, STORAGE, AND HANDLING  

A. Deliver and store prefabricated components, sheets, panels, and other manufactured items so they will not 
be damaged or deformed.
1. Stack materials on platforms or pallets, covered with tarpaulins or other suitable weathertight 

ventilated covering.  Store metal sheets or panels so that water accumulations will drain freely. Do 
not store sheets or panels in contact with other materials which might cause staining.

PART 2 - PRODUCTS 

2.1 PRE-ENGINEERED ALUMINUM CANOPY WALKWAY SYSTEM  

A. Provide a complete aluminum walkway cover system with columns, beams, roofing, fascias, gutters, 
downspouts, etc. as indicated on the drawings and describe herein.
1. System shall be entirely of extruded aluminum.  Understructure shall consist of heli-arc welded 

one-piece bents and the deck of interlocking extruded aluminum.  Structure shall be capable of 
sustaining severe icing, hail, hurricane winds, and being walked upon.

B. Subject to compliance with the requirements, comparable and equal products of the following companies, 
but not limited too, are acceptable:
1. E.L. Burns Company, Shreveport, LA
2. Dittmer Architectural Aluminum, Winter Springs, FL
3. Peachtree Products
4. Mason-Florida, LLC

2.2 MATERIALS 

A. Aluminum Sections:  All aluminum sections shall be 6063 alloy heat-treated to a T-6 temper.
B. Fasteners:  All deck screws shall be type 18-8 stainless steel, sealed with neoprene "O" ring beneath 

stainless steel.  Trim rivets may be aluminum.
C. Grout:  Grout shall be 3:1 Portland cement to masonry sand, 2,000 psi compressive strength.
D. Gaskets:  Dry seal santoprene pressure type

2.3 FABRICATION 

A. General:  Assemble components in shop to greatest extent possible to minimize field assembly.  

B. Bent Construction: Beams and columns shall be heli-arc welded into rigid, one-piece units in the 
manufacturer's plant.  Column ends shall be pierced to "key" grout to bent for maximum uplift protection.

C. Roof Deck:  Extruded, self-flashing deck sections interlocked into a composite unit spanning double bays 
for positive locking.  Deck shall be staked into a camber sufficient to off-set deadload deflection and 
cause positive drainage on spans over 15'-0".  Staking shall consist of an abrupt local deformation of 
deadlock metal, each stake having a shear value in excess of 350 lbs and shall occur as detailed. 
1. All aluminum roof decks shall have a profile similar to Peachtree canopy 300 series, 6" rib 

spacing, minimum 3" rib height. 
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D. Aluminum Suspended Canopies  
1. Decks span over at least one support beam and drain to gutter beams that convey water to 

downspout attached to wall. 
E. Internal Drainage:  Internal gutter system integral with the system to direct water from deck to columns 

for discharge into the underground site drainage system. Include weepholes above ground level for 
emergency overflow.

2.4 FINISH 

A. Baked-Enamel or Powder-Coat Finish:  Manufacturer's standard baked-on finish consisting of prime coat 
and thermosetting topcoat.  Comply with coating manufacturer's written instructions for cleaning, 
pretreatment, application, and minimum dry film thickness. Color to be selected by Architect from 
manufacturer’s standard color selection.

2.5 ACCESSORIES  

A. Provide the following sheet metal accessories factory formed of the same material and finish as the 
roofing and siding.
1. Flashings.
2. Closers.  
3. Fascia/gutter. 

B. Flexible Closure Strips:  Provide closed-cell, expanded cellular rubber, self- extinguishing flexible 
closure strips.  Cut or premold closure strips to match corrugation configuration of roofing and siding 
sheets.  Provide closure strips where indicated or necessary to ensure weathertight construction.

C. Sealing Tape:  Provide pressure sensitive 100 percent solids grey polyisobutylene compound sealing tape 
with release paper backing.  Provide permanently elastic, non-sag, non toxic, non staining tape not less 
than 1/2" wide and 1/8" thick.

D. Joint Sealant:  Provide one-part elastomeric polyurethane, polysulfide or silicone rubber sealant as 
recommended by the building manufacturer.

PART 3 - EXECUTION 

3.1 INSTALLATION AND ERECTION  

A. Install and/or erect the system in accordance with the manufacturer's instructions and recommendations 
and approved installation/erection drawings.
1. Install and erect all members straight and true to line as required and as acceptable to Architect.
2. Set posts in concrete as indicated and/or required.
3. Install screw fasteners with power tool having controlled torque adjusted to compress neoprene 

washer tightly without damage to washer, screw threads, or panels.  Install screws in predrilled 
holes.

3.2 PROTECTION  

A. Protect work of other trades.  Correct painting related damages by cleaning, repairing or replacing, and 
refinishing, as directed by the Architect.

END OF SECTION 10 73 26
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SECTION 12 24 13 - ROLLER WINDOW SHADES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes Roller Shades.
B. Related Sections include the following:

1. Division 06 Section "Rough Carpentry" for wood blocking and grounds for mounting roller shades and 
accessories.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include styles, material descriptions, construction details, 
dimensions of individual components and profiles, features, finishes, and operating instructions.

B. Samples for Initial Selection:  For each colored component of each type of shade indicated.
1. Include similar Samples of accessories involving color selection.

C. Samples for Verification:
1. For the following products:

a. Shade Material:  Not less than 3 inches square, with specified treatments applied.  Mark face of 
material.

D. Window Treatment Schedule:  For roller shades.  Use same designations indicated on Drawings.
E. Product Certificates:  For each type of roller shade, signed by product manufacturer.
F. Qualification Data:  For Installer.
G. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed by 

a qualified testing agency, for each type of roller shade.
H. Maintenance Data:  For roller shades to include in maintenance manuals.  Include the following:

1. Methods for maintaining roller shades and finishes.
2. Precautions about cleaning materials and methods that could be detrimental to fabrics, finishes, and 

performance.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Fabricator of products.
B. Source Limitations:  Obtain roller shades through one source from a single manufacturer.
C. Fire-Test-Response Characteristics:  Provide roller shade band materials with the fire-test-response 

characteristics indicated, as determined by testing identical products per test method indicated below by UL or 
another testing and inspecting agency acceptable to authorities having jurisdiction:
1. Flame-Resistance Ratings:  Passes NFPA 701.

D. Product Standard:  Provide roller shades complying with WCMA A 100.1.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver shades in factory packages, marked with manufacturer and product name, fire-test-response 
characteristics, lead-free designation, and location of installation using same designations indicated on Drawings 
and in a window treatment schedule.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install roller shades until construction and wet and dirty finish work in 
spaces, including painting, is complete and ambient temperature and humidity conditions are maintained at the 
levels indicated for Project when occupied for its intended use.

B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of other 
construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow 
clearances for operable glazed units' operation hardware throughout the entire operating range.  Notify Architect 
of discrepancies.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.

PART 2 - PRODUCTS

2.1 ROLLER SHADES

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work 
include, but are not limited to, the following:

B. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings 
by SWF Contract, a division of Springs Window Fashions or a comparable product by one of the following:
1. SWF Contract, a division of Springs Window Fashions.
2. Am-Source International;.
3. BTX Window Automation, Inc.;.
4. Draper Inc.; 
5. Hunter Douglas, Inc.; Hunter Douglas Window Fashions Division;.
6. Levolor; Levolor-Kirsch Window Fashions; a Newell Rubbermaid Company;.
7. Lutron Shading Solutions by VIMCO;.
8. MechoShade Systems, Inc
9. Silent Gliss USA, Inc.;.
10. Verosol USA, Inc.; OEM Shades Inc

A. Shade Band Material:  PVC-coated fiberglass.
1. Fabric Width as required to cover width of window openings.
2. Pattern:  As selected by the Architect
3. Style:  As selected by Architect from manufacturer's full range 
4. Colors:  As selected by Architect from manufacturer's full range of colors.
5. Material Openness factor :  3% openness, 
6. Material UV Blockage:  approximately 95 percent.
7. Material:  Fabric flame retardant, fade and stain resistant, anti-static, anti-microbial and pass NFPA 701-

1999 FR and ASTM-G21 and G22.
8. Bottom Hem:  Straight.

A. Rollers:  Extruded-aluminum tube of diameter and wall thickness required to support and fit internal 
components of operating system and the weight and width of shade band material without sagging; designed to 
be easily removable from support brackets; with manufacturer's standard method for attaching shade material. 
Tube shall be engineered with a channel to accept fabric spline. The tube size will be determined by the 
manufacturer based on window size and fabric selection.  

B. Provide capacity for one roller shade band(s) per roller, unless otherwise indicated on Drawings.
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C. Direction of Roll:  Regular, from back of roller.
A. Installation brackets:   .125" thick steel and can accommodate overhead, side and face mounting.  Fascia panel 

shall be either 4" snap-on design and made of .062" thick extruded 6063 T-5 aluminum alloy with a powder-
coated finish.  Brackets shall be universal and painted to match the fascia panels.  Color selected from 
manufacturer’s standard color selection.

B. Pocket-Style Headbox: U-shaped, formed-steel sheet or extruded aluminum; long edges returned or rolled; with 
a bottom cover consisting of slot opening of minimum dimension to allow lowering and raising of shade and a 
removable or an openable, continuous metal access panel concealing shade roller, brackets, and operating 
hardware and operators within.

C. Bottom Bar:  Steel or extruded aluminum, with plastic or metal capped ends.  Provide exposed-to-view, external 
type bottom bar with concealed weight bar as required for smooth, properly balanced shade operation.

D. Audiovisual Light-Blocking Shades: provide in .  Designed for eliminating all visible light gaps when shades are 
fully closed; fabricated from blackout shade band material with headbox and bottom bar extended and formed 
for light-tight joints among shade components and between shade components and adjacent construction.
1. Side Channels, Sill Channel or Angle, and Perimeter Seals:  Manufacturer's standard design for 

eliminating light gaps when shades are closed.
2. Shade Band Retention System:  Manufacturer's standard design for guiding shade band material through 

range of travel and holding shade band flat with edges of material within side channels.
E. Mounting:  Inside mounting permitting easy removal and replacement without damaging roller shade or adjacent 

surfaces and finishes.
F. Shade Operation:  Manual; with continuous-loop bead-chain, clutch, and cord tensioner and bracket lift operator.

1. Position of Clutch Operator:  Right side of roller, as determined by hand of user facing shade from 
inside, unless otherwise indicated on Drawings.

2. Clutch:  Capacity to lift size and weight of shade; sized to fit roller or provide adaptor. Glass-reinforced, 
polyester thermopolymer for wear resistance, smooth operation and corrosion resistance.  The clutch is 
comprised of multi-banded, steel springs that lock the shade in any  position when operating the control 
loop. The clutch mechanism is bi-directional and never requires adjustment or lubrication.

3. Lift-Assist Mechanism Heavy-duty torsion spring located inside the roller tube. The mechanism reduces 
the pull force allowing easy lifting of larger shades.

4. Loop Length:  Full length of roller shade.
5. Bead Chain:  Stainless steel
6. Cord Tensioner Mounting:  Wall or Mullion
7. Operating Function: Stop and hold shade at any position in ascending or descending travel.
8. Spline system:  PVC spline heat-welded to the shade fabric and inserted into a channel on the roller tube.    

Hem bar shall be an aluminum extrusion enclosed in a fabric hem pocket with heat-welded seams and 
ends.  Battens shall be enclosed in a heat-welded pocket providing additional stabilizing on large shades.

2.2 ROLLER SHADE FABRICATION

A. Product Description:  Roller shade consisting of a roller, a means of supporting the roller, a flexible sheet or 
band of material carried by the roller, a means of attaching the material to the roller, a bottom bar, and an 
operating mechanism that lifts and lowers the shade.

B. Concealed Components:  Noncorrodible or corrosion-resistant-coated materials.
1. Lifting Mechanism:  With permanently lubricated moving parts.

C. Unit Sizes:  Obtain units fabricated in sizes to fill window and other openings as follows, measured at 74 deg F:
1. Shade Units Installed between (Inside) Jambs:  Edge of shade not more than 1/4 inch from face of jamb.  

Length equal to head to sill dimension of opening in which each shade is installed.
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D. Installation Brackets:  Designed for easy removal and reinstallation of shade, for supporting headbox where 
applicable, roller, and operating hardware and for hardware position and shade mounting method indicated.

E. Installation Fasteners:  No fewer than two fasteners per bracket, fabricated from metal noncorrosive to shade 
hardware and adjoining construction; type designed for securing to supporting substrate; and supporting shades 
and accessories under conditions of normal use.

F. Color-Coated Finish:  For metal components exposed to view, apply manufacturer's standard baked finish 
complying with manufacturer's written instructions for surface preparation including pretreatment, application, 
baking, and minimum dry film thickness.

G. Colors of Metal and Plastic Components Exposed to View:  As selected by Architect from manufacturer's full 
range, unless otherwise indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, operational clearances, and other conditions affecting performance.
1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 ROLLER SHADE INSTALLATION

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written 
instructions, and located so shade band is not closer than 2 inches to interior face of glass.  Allow clearances for 
window operation hardware.

3.3 ADJUSTING

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction 
throughout entire operational range.

3.4 CLEANING AND PROTECTION

A. Clean roller shade surfaces after installation, according to manufacturer's written instructions.
B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that 

ensure that roller shades are without damage or deterioration at time of Substantial Completion.
C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of 

Substantial Completion.

END OF SECTION 12 24 13
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SECTION 22 01 00
PLUMBING GENERAL PROVISIONS

PART 1 GENERAL
1.01 SCOPE OF WORK

A. The Contractor shall provide all materials, equipment and labor necessary to install and set into
operation a complete plumbing system as shown on the engineering drawings and as specified
herein.

1.02 QUALITY ASSURANCE
A. See the General and Supplementary General Conditions.
B. All work shall be in accordance with State Code and Underwriter's Regulations.  Minimum

requirements shall be the State Plumbing Code.
C. Wherever the words "Approved", "Approval", or "Approved Equal" appear, it is intended that items

other than the model numbers specified shall be subject to the approval of the Engineer.
D. "Provide" as used herein shall mean that the Contractor responsible shall furnish and install said

item or equipment. "Furnish" as used herein shall mean that the Contractor responsible shall
acquire and make available said item or equipment and that installation shall be by others.  "Install"
as used herein shall mean that the Contractor responsible shall make installation of items or
equipment furnished by others.

E. Boiler Inspection Certificate (If applicable):  It shall be the responsibility of the Contractor to
complete the installation of fired or unfired pressure vessels and their safety devices in accordance
with the requirements of the latest edition of the North Carolina Department of Labor, "Boiler
Inspection Law, Rules and Regulations".  The Contractor shall be responsible for notifying the
Bureau of Boiler Inspection in writing at least two weeks prior to the date of completion of all
equipment requiring inspection.  Certificates furnished by the Bureau of Boiler Inspection shall be
in a frame having a removable glass cover and posted near the pressure vessel.  Certificates shall
be installed before requesting final inspection of the completed project.  The pressure vessel is
NOT to be operated before it is inspected and approved.

1.03 SUBMITTALS
A. See General and Supplementary General Conditions.
B. Within ten days after notification of the award of the Contract and written notice to begin work, the

Contractor shall submit to the Architect/Engineer for approval a detailed list of equipment and
material that he proposes to use.  Items requiring submittal data for approval will be noted at this
time.

C. The Contractor shall provide an electronic pdf copy of the submittal data on the products, methods,
etc. proposed for use on the project.  The submittal shall contain complete submittal data on all
products, methods, etc. proposed for use on the project.

D. Each submittal shall bear the approval of the Contractor indicating that he has reviewed the data
and found it to meet the requirements of the specifications as well as space limitations and other
project conditions.  The submittals shall be clearly identified showing project name, manufacturer's
catalog numbers, and all necessary performance and fabrication data.

E. The Contractor shall submit to the Engineer a set of accurately marked-up plans indicating all
changes encountered during the construction.  Final payment will be contingent upon receipt of
these as-built plans.

F. The Contractor shall furnish an electronic copy of maintenance and operating instructions as
outlined in Paragraph C, Execution, Item #7, of this specification section.

G. The Contractor shall submit to the Owner all certificates required for operating the system in
compliance with the plans and specifications.

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING
A. All material and equipment shall be delivered and unloaded by the Contractor within the project

site as noted herein or as directed by the Owner.
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B. The Contractor shall protect all material and equipment from breakage, theft, or weather damage.
 No material or equipment shall be stored on the ground.

C. The material and equipment shall remain the property of the Contractor until the project has been
completed and turned over to the Owner.

1.05 WORK CONDITIONS AND COORDINATION
A. The Contractor shall review the electrical plans to establish points of connection and the extent of

electrical work to be provided in his Contract.  All electrical work shall be performed by a licensed
electrician.

B. This Contractor shall be responsible for the final electrical connections to all equipment installed as
part of his Contract.  

C. Electrical work shall be in accordance with State codes, and as specified in Division 26 contained
herein.

D. Pipe, conduit and duct chases required for installation of work shall be provided by the General
Contractor unless otherwise noted.  This Contractor shall be responsible for coordinating the
location of all required chases.

E. All work shall be coordinated with other trades.  Cutting of new work and subsequent patching
shall be at the Contractor's expense at no extra cost to the Owner.

1.06 GUARANTEE
A. See the General and Supplementary General Conditions.
B. Where extended warranties or guarantees are available from the manufacturer, the Contractor

shall prepare the necessary Contract Documents to validate these warranties as required by the
manufacturer and present them to the Architect/Engineer.

PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Materials and equipment shall be new, unless noted otherwise, of the highest grade and quality
and free from defects or other imperfections.  Material and equipment found defective shall be
removed and replaced at the Contractor's expense.

B. The Contractor shall provide nameplates for identification of all equipment, switches, panels, etc.
 The nameplates shall be laminated phenolic plastic, black front and back with white core, white
engraved letters (1/4" minimum) etched into the white core.  Nameplates shall be fastened with
pan head tapping screws.

PART 3 EXECUTION
3.01 INSPECTION

A. This Contractor shall examine the areas of completed work and shall insure that no defects or
errors are present which would result in the poor application or installation of subsequent work.

3.02 INSTALLATION
A. All work shall be performed in a manner indicating proficiency in the trade.
B. All conduit, pipes, ducts, etc. shall be either parallel to building walls or plumb where installed in a

vertical position and shall be concealed when located in architecturally finished areas.
C. Any cutting or patching required for installation of this Contractor's work shall be kept to a

minimum.  Written approval shall be required by the Architect/Engineer if cutting of primary
structure is involved.

D. All patching shall be done in such a manner as to restore the areas or surfaces to match existing
finishes.

E. The Contractor shall lay out and install his work in advance of pouring concrete floors or walls.  He
shall furnish all sleeves to the General Contractor for openings through poured masonry floors or
walls, above grade, required for passage of all conduits, pipes, or ducts required to support his
equipment.

F. All fixtures shall be accurately roughed in according to the manufacturer's installation   dimensions
so that no offset adapters, flexible connections or other improvisations are necessary.  All incorrect
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work shall be torn out and corrected and walls and floors patched.
G. Horizontal drainage and waste pipe shall have a minimum slope or fall of 1/8 inch per foot.  All

change of horizontal directions in soil waste pipe shall be made with long radius fittings with "Y"
branches and 1/8 or 1/16 bends.

H. All fixtures, floor drains, flush valves and traps shall be set plumb and level.
I. Connections to cold water, soil and waste lines shall be made at locations shown on the Drawings.
J. All material and equipment shall be installed following the manufacturer’s installation directions.
K. Spray-on Fireproofing overspray shall be removed from all materials provided as part of the

plumbing contract.
3.03 PERFORMANCE

A. The Contractor shall perform all excavation and backfill operations necessary for installation of his
work.

B. Rock excavation shall be defined in the Supplementary General Conditions, Division 1 or Division
2.  A unit price for each rock excavation shall be required in the bid.  Plumbing Contractor shall
provide the unit price per cubic yard for rock excavation.  Construction Manager will establish an
allowance for trench rock.

3.04 ERECTION
A. All support steel, angles, channels, pipes or structural steel stands and anchoring devices that may

be required to rigidly support or anchor material and equipment shall be provided by this
Contractor.

3.05 FIELD QUALITY CONTROL
A. The Contractor shall conform to the requirements of Division 03 for concrete testing.
B. All testing required for compliance with the contract shall be as stated in subsequent sections.

3.06 ADJUST AND CLEAN
A. All equipment and installed materials shall be thoroughly clean and free of all dirt, oil, grit, grease,

etc.
B. Factory painted equipment shall not be repainted unless damaged areas exist.  These areas shall

be touched up with a material suitable for intended service.  In no event shall nameplates be
painted.

C. At a scheduled meeting, the Contractor shall instruct the Owner or the Owner's representative in
the operation and maintenance of all equipment installed under his Contract.

3.07 MAINTENANCE AND OPERATING MANUAL
A. The Contractor shall prepare an electronic submission of a manual describing the proper

maintenance and system operation.  This manual shall not consist of standard factory printed data
intended for dimension or design purposes (although these may be included), but shall be
prepared to describe this particular job.  This manual shall include the following:
1. Data on all equipment as listed on the fixture and equipment schedules on the plans,

including but not limited to model numbers, input and output capacities, and selected options
for each piece of equipment.

2. Manufacturer’s operation and maintenance manuals for each piece of equipment furnished as
part of this project, and including but not limited to a check list for periodic maintenance of all
equipment.

3. A check list for seasonal shutdown.
4. Maintenance and spare parts data for all equipment.
5. As-Built wiring and control diagrams for equipment containing these.
6. Name and address and phone number of at least one service agency for each piece of

equipment.
7. A complete narrative of how each system is intended to operate.
8. Name and address of designer of record, contractors, subcontractors, and equipment

suppliers.
B. The manuals shall be dated and signed by the Contractor when completed.
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C. The operating and maintenance manuals shall be submitted to the Engineer for approval.  When
the manuals are considered complete by the Engineer, they will be turned over to the Owner for
their permanent use.

END OF SECTION 22 01 00  22 01 00
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SECTION 22 05 17
SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe sleeves.
B. Pipe sleeve-seals.

1.02 REFERENCE STANDARDS
A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe

Insulation (Metal-Mesh Covered) (Industrial Type) 2022a.
B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2013a

(Reapproved 2017).
1.03 SUBMITTALS

A. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall
penetration seals.  Indicate installation, layout, weights, mounting and support details, and piping
connections.

B. Product data: Pipe Sleeve-Seals
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this
section with minimum seven years documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified this section.
1. Minimum three years experience.
2. Approved by manufacturer.

C. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have
accumulated from the installation and testing of the system.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.
B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

1.06 WARRANTY
A. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS
2.01 PIPE SLEEVES

A. Manufacturers:
1. Flexicraft Industries
2. GPT Industries - LinkSeal
3. Metraflex
4. EJ Prescott

B. Vertical Piping:
1. Schedule 40 steel sleeve
2. Sleeve Length: 2 inch es above finished floor.
3. Provide silicone sealant for watertight joint when not a rated penetration.
4. Blocked Out Floor Openings:  Provide 1-1/2 inch angle set in silicon adhesive around

opening.
5. Drilled Penetrations:  Provide 1-1/2 inch angle ring or square set in silicone adhesive around

penetration.
C. Pipe passing through interior walls and/or non-rated partitions

1. Schedule 40 steel sleeve. Pack opening with mineral wool.
D. Pipe Passing Through Below Grade Exterior Walls:
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1. Provide watertight space with link rubber or modular seal between sleeve and pipe on both
pipe ends.

E. Pipe Passing Through Mechanical, Laundry, and Animal Room Floors above Basement:
1. Galvanized steel pipe or black iron pipe with asphalt coating.
2. Connect sleeve with floor plate except in mechanical rooms.

F. Clearances:
1. Provide allowance for insulated piping.
2. Wall, Floor, Floor, Partitions, and Beam Flanges:  1 inch greater than external pipe diameter,

including insulation.
3. All Rated Openings:  Caulked tight with fire stopping material complying with ASTM E814 in

accordance with Section 07 84 00 to prevent the spread of fire, smoke, and gases.
2.02 PIPE-SLEEVE SEALS

A. Manufacturers:
1. Flexicraft Industries; PipeSeal:  www.flexicraft.com/#sle.
2. GPT Industries - LinkSeal.
3. Metraflex.

B. Modular Mechanical Seal:
1. Synthetic rubber interlocking links continuously fill annular space between pipe and

wall/casing opening.
2. Provide watertight seal between pipe and wall/casing opening.
3. Elastomer element size and material in accordance with manufacturer's recommendations.
4. Glass reinforced plastic pressure end plates.

C. Sealing Compounds:
1. Provide packing and sealing compound to fill pipe to sleeve thickness.
2. Combined packing and sealing compounding to match partition fire-resistance hourly rating.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  
B. Remove scale and foreign material, from inside and outside, before assembly.

3.02 INSTALLATION
A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
B. Install piping to conserve building space, to not interfere with use of space and other work.
C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, joints,

or connected equipment.  Pipe Sleeves shall be sized with clearances around pipe based on Code
Required Dimensions.

D. Structural Considerations:  Do not penetrate building structural members unless indicated.
E. Provide sleeves when penetrating all footings, floors, and walls. Seal pipe including sleeve

penetrations to achieve fire resistance equivalent to fire separation required.
F. Manufactured Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.
4. Install field assembled sleeve-seal system components in annular space between sleeve and

piping.
5. Tighten bolting for a water-tight seal.
6. Install in accordance with manufacturer's recommendations.

G. When installing more than one piping system material, ensure system components are compatible
and joined to ensure the integrity of the system.  Provide necessary joining fittings.  Ensure
flanges, union, and couplings for servicing are consistently provided.



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 22 05 17  - 3 

3.03 CLEANING
A. Upon completion of work, clean all parts of the installation.
B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have

accumulated from the installation and testing of the system.
END OF SECTION  22 05 17
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SECTION 22 05 19
METERS AND GAUGES FOR PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Positive displacement meters.
B. Flow meters.
C. Pressure gauges and pressure gauge taps.
D. Thermometers and thermometer wells.
E. Static pressure gauges.
F. Filter gauges.

1.02 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments 2022.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers 2014 (Reapproved

2020).
C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers 2014

(Reapproved 2021).
D. AWWA C700 - Cold-Water Meters -- Displacement Type, Metal Alloy Main Case 2020.
E. AWWA C701 - Cold-Water Meters -- Turbine Type, for Customer Service 2019.
F. AWWA C702 - Cold-Water Meters -- Compound Type 2019.
G. AWWA M6 - Water Meters -- Selection, Installation, Testing, and Maintenance 2012, with

Addendum (2018).
H. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service Current Edition, Including All

Revisions.
1.03 SUBMITTALS

A. Product Data:  Provide list that indicates use, operating range, total range and location for
manufactured components.

B. Project Record Documents:  Record actual locations of components and instrumentation.
C. Operation and Maintenance Data:  For Closeout.
D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Pressure Gauges:  One of each type and size.
1.04 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required rough-in,
taps, supports and test plugs.

PART 2  PRODUCTS
2.01 POSITIVE DISPLACEMENT METERS (LIQUID)
2.02 LIQUID FLOW METERS

A. Manufacturers:
1. E-Mon
2. Onicon Model F-1230
3. SeaMetrics

B. Water Flow Meter shall be Dual Turbine Flow Meter with local mounted display module with digital
display, complete with installation of all hardware necessary to enable insertion and removal of the
meter without system shutdown.
1. The flow meter shall be hand-insertable without system shutdown.
2. The flow meter shall have dual turbines with jewel bearing systems, electronic impedance-

based sensing and an averaging circuit to reduce measurement errors due to swirl and flow
profile distortion.
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3. Wetted metal components shall be nickel-plated brass.
4. The standard model maximum operating temperature shall be 180°F, 200°F peak, with

ambient temperature range of -5°F to 160°F.
5. Maximum operating pressure shall be 400 psi.
6. Pressure drop shall be less than 1 psi at 20 ft/s in 2-1/2” pipe, decreasing in larger pipes and

lower velocities.
7. Each flow meter shall be individually wet-calibrated against a primary volumetric standard

traceable to NIST.  The manufacturer’s certificate of calibration shall be provided with each
flow meter.

8. Accuracy shall be within ± 0.5% of rate at the calibrated velocity, within ± 1% of rate over a
10:1 turndown (3.0 to 30 ft/s) and within ± 2% of rate over a 50:1 turndown (from 0.4 to
20ft/s).

9. Electrical requirement 120/24, provide with control transformer.
10. The flow meter shall include integral digital output, isolated solid state dry contact, 100mA,

50V divided output.
11. The flow meter shall be covered by the manufacturer’s two year warranty.
12. Provide standard electrical connection, 10’ of 5-wire cable with 3/4-in. NPT conduit

connection.
C. Display Module shall be digital, converting the results of the insertion flow meter to display flow

rate and total volume.
1. Housing shall be 6” x 6” x 4” NEMA 4 steel enclosure, wall mount.
2. Electrical requirement shall be 120/1/60.

a. Output voltage (nominal): +24 VDC at 200mA.
3. Indicators include multi-functioning LCD(s) with two buttons for mode selection, total reset,

and programming, providing 6-digit rate and 8-digit totalization.  (Total reset switch can be
disabled via programming.)

4. Programming is set at factory for particular flow meter and pipe size.  Field programming is
possible.

5. Non volatile EEPROM memory retains all programming parameters in the event of power
loss.

6. Input is 0-15V pulse output from insertion flow meter.
2.03 PRESSURE GAUGES

A. Manufacturers:
1. Dwyer Instruments, Inc:  www.dwyer-inst.com.
2. Moeller Instrument Co., Inc:  www.moellerinstrument.com.
3. Omega Engineering, Inc:  www.omega.com.

B. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi.

2.04 PRESSURE GAUGE TAPPINGS
A. Gauge Cock:  Tee or lever handle, brass for maximum 150 psi.

2.05 STEM TYPE THERMOMETERS
A. Manufacturers:

1. Dwyer Instruments, Inc:  www.dwyer-inst.com.
2. Omega Engineering, Inc:  www.omega.com.
3. Weksler Glass Thermometer Corp:  www.wekslerglass.com.

B. Thermometers - Fixed Mounting:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;  lens
front tube, cast aluminum case with enamel finish.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

METERS AND GAUGES FOR PLUMBING PIPING 22 05 19  - 3 

3. Accuracy:  2 percentper ASTM E77.
4. Calibration:  Degrees F.

C. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with positive
locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical plane.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.
3. Accuracy:  2 percentper ASTM E77.
4. Calibration:  Degrees F.

2.06 THERMOMETER SUPPORTS
A. Socket:  Brass separable sockets for thermometer stems with or without extensions as required,

and with cap and chain.
2.07 TEST PLUGS

A. Test Plug:  1/4 inch or 1/2 inch stainless steel fitting and cap for receiving 1/8 inch outside
diameter pressure or temperature probe with Nordel core for temperatures up to 350 degrees F.

B. Test Kit:  Carrying case, internally padded and fitted containing one 2-1/2 inch diameter pressure
gauges, one gauge adapters with 1/8 inch probes, two 1 inch dial thermometers.

2.08 STATIC PRESSURE GAUGES
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. The Contractor shall set the flow metering system in service to operating conditions as a part of

this contract.
C. Store all components prior to installation in clean, dry place to protect them from construction dirt,

water etc.  Handle with care to avoid damaging finish or internal components.
D. Provide one pressure gauge per pump, installing taps before strainers and on suction and

discharge of pump.  Pipe to gauge.
E. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller than

2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from insulation.
F. Coil and conceal excess capillary on remote element instruments.
G. Provide instruments with scale ranges selected according to service with largest appropriate scale.
H. Install gauges and thermometers in locations where they are easily read from normal operating

level.  Install vertical to 45 degrees off vertical.
I. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to zero.
J. Locate test plugs adjacent thermometers and thermometer sockets.

END OF SECTION  22 05 19
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SECTION 22 05 23
GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Applications
B. General requirements
C. Angle valves
D. Ball valves
E. Butterfly valves
F. Check valves
G. Globe valves
H. Plug valves

1.02 ABBREVIATIONS AND ACRONYMS
A. CWP:  Cold working pressure.
B. EPDM:  Ethylene propylene copolymer rubber.
C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRS:  Non-rising stem.
E. OS&Y:  Outside screw and yoke.
F. PTFE:  Polytetrafluoroethylene.
G. RS:  Rising stem.
H. SWP:  Steam working pressure.
I. TFE:  Tetrafluoroethylene.
J. WOG:  Water, oil, and gas.

1.03 REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose, Inch 2013 (Reaffirmed 2018).
B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250 2020.
C. ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch Standard

2020.
D. ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves 2022.
E. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.
F. ASME B16.34 - Valves — Flanged, Threaded, and Welding End 2020.
G. ASME B31.9 - Building Services Piping 2020.
H. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for

Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators 2021.

I. ASTM A48/A48M - Standard Specification for Gray Iron Castings 2022.
J. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings

2004 (Reapproved 2019).
K. ASTM A536 - Standard Specification for Ductile Iron Castings 1984, with Editorial Revision (2019).
L. ASTM B61 - Standard Specification for Steam or Valve Bronze Castings 2015 (Reapproved 2021).
M. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings 2017.
N. AWWA C606 - Grooved and Shouldered Joints 2015.
O. MSS SP-45 - Drain and Bypass Connections 2020.
P. MSS SP-67 - Butterfly Valves 2022.
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Q. MSS SP-70 - Gray Iron Gate Valves, Flanged and Threaded Ends 2011.
R. MSS SP-71 - Gray Iron Swing Check Valves, Flanged and Threaded Ends 2018.
S. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service 2010a.
T. MSS SP-78 - Gray Iron Plug Valves, Flanged and Threaded Ends 2011.
U. MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves 2019.
V. MSS SP-85 - Gray Iron Globe and Angle Valves, Flanged and Threaded Ends 2011.
W. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends

2010, with Errata .
X. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
Y. NSF 372 - Drinking Water System Components - Lead Content 2022.

1.04 SUBMITTALS
A. Product Data:  Provide data on valves including manufacturers catalog information.  Submit

performance ratings, rough-in details, weights, support requirements, and piping connections.
B. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Owner's

name and registered with manufacturer.
C. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, maintenance and repair data, and parts listings.
D. Maintenance Materials:  Furnish Owner with one wrench for every five plug valves, in each size of

square plug valve head.
1.05 QUALITY ASSURANCE

A. Manufacturer:
1. Obtain valves for each valve type from single manufacturer.
2. Company must specialize in manufacturing products specified in this section, with not less

than 10 years of documented experience.
B. Welding Materials and Procedures:  Comply with ASME BPVC-IX.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:

1. Minimize exposure of operable surfaces by setting plug and ball valves to open position.
2. Protect valve parts exposed to piped medium against rust and corrosion.
3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces.
4. Adjust globe, gate, and angle valves to the closed position to avoid clattering.
5. Secure check valves in either the closed position or open position.
6. Adjust butterfly valves to closed or partially closed position.

B. Use the following precautions during storage:
1. Maintain valve end protection and protect flanges and specialties from dirt.

a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.

2. Store valves in shipping containers and maintain in place until installation.
a. Store valves indoors in dry environment.
b. Store valves off the ground in watertight enclosures when indoor storage is not an

option.
1.07 EXERCISE THE FOLLOWING PRECAUTIONS FOR HANDLING:

A. Handle large valves with sling, modified to avoid damage to exposed parts.
B. Avoid the use of operating handles or stems as rigging or lifting points.

PART 2  PRODUCTS
2.01 APPLICATIONS

A. See drawings for specific valve locations.
B. NOTE - Gate Valves are not approved for use without specific prior approval from the engineer.
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C. Balancing Valves (cicuit setters) shall be Thermostatic Balancing Valves with Service/Shutoff Ball
Valves at either end, inline strainer, and T&P Ports on either side of valve such as Cicuit Solver by
ThermOmegaTech Model CSUAS or approved equal.

D. Provide the following valves for the applications if not indicated on drawings:
1. Shutoff: Ball valve required except may be Butterfly on 2-1/2" piping and larger
2. Dead-End:  Single-flange butterfly (lug) type.
3. Throttling:  Provide ball.
4. Swing Check (Pump Outlet):

a. 2 NPS and Smaller:  Bronze swing check valves with bronze disc.
b. 2-1/2 NPS and Larger for Domestic Water:  Iron swing check valves with closure control

or center-guided, metal or resilient seat check valves.
c. 2-1/2 NPS and Larger for Sanitary Waste and Storm Drainage:  Iron swing check valves

with lever and weight or spring.
E. Substitutions of valves with higher CWP classes or SWP ratings for same valve types are

permitted when specified CWP ratings or SWP classes are not available.
F. Required Valve End Connections for Non-Wafer Types:

1. Steel Pipe:
a. 2 NPS and Smaller:  Threaded ends.
b. 2-1/2 NPS to 4 NPS:  Grooved or flanged ends except where threaded valve-end option

is indicated in valve schedules below.
c. 5 NPS and Larger:  Grooved or flanged ends.
d. Grooved-End Copper Tubing and Steel Piping:  Grooved.

2. Copper Tube:
a. 2 NPS and Smaller:  Threaded ends except where solder-joint valve-end option is

indicated in valve schedules below.
b. 2-1/2 NPS to 4 NPS:  Grooved or flanged ends except where threaded valve-end option

is indicated in valve schedules below.
c. 5 NPS and Larger:  Grooved or flanged ends.

G. Low Pressure, Compressed Air Valves 150 psig or Less:
1. 2 NPS and Smaller:

a. Bronze and Brass:  Provide with solder-joint, threaded, or press-fitting ends.
b. Ball:  Two piece, full port, brass or bronze with stainless-steel trim.
c. Bronze Lift Check:  Class 125, bronze disc.
d. Bronze Swing Check:  Class 125, bronze disc.

H. High Pressure, Compressed Air Valves 150 psig to 200 psig:
1. 2 NPS and Smaller:

a. Bronze and Brass:  Provide with solder-joint or threaded ends.
b. Ball:  Two piece, full port, brass or bronze with stainless-steel trim.
c. Bronze Lift Check:  Class 125, bronze disc.
d. Bronze Swing Check:  Class 125, bronze disc.

I. Domestic, Hot and Cold Water Valves:
1. 2 NPS and Smaller:

a. Bronze and Brass:  Provide with solder-joint, threaded, or press-fitting ends.
b. Bronze Angle:  Class 125, bronze disc.
c. Ball:  Two piece, full port, brass or bronze with stainless-steel trim.
d. Bronze Swing Check:  Class 125, bronze disc.
e. Bronze Gate:  Class 125, NRS.
f. Bronze Globe:  Class 125, bronze disc.

2. 2-1/2 NPS and Larger:
a. Iron, 2-1/2 NPS to 4 NPS:  Provide with threaded or flanged ends.
b. Iron Ball:  Class 150.
c. Iron Single-Flange Butterfly:  200 CWP, EPDM seat, aluminum-bronze disc.
d. Iron Grooved-End Butterfly:  175 CWP.
e. Iron Swing Check:  Class 125, metal seats.



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

GENERAL-DUTY VALVES FOR PLUMBING PIPING 22 05 23  - 4 

f. Iron Swing Check with Closure Control:  Class 125, lever and spring.
g. Iron Grooved-End Swing Check:  300 CWP.
h. Iron Center-Guided Check:  Class 125, compact-wafer, metal seat.
i. Iron Plate-Type Check:  Class 125; single plate; metal seat.
j. Iron Globe:  Class 125.

J. Sanitary Waste, Storm Drainage, and Force-Main Piping Water Valves:
1. 2 NPS and Smaller:

a. Bronze and Brass:  Provide with solder-joint or threaded.
b. Bronze Angle:  Class 125, bronze disc.
c. Ball:  One piece, full port, brass or bronze with stainless-steel trim.
d. Bronze Swing Check:  Class 125, bronze disc.
e. Bronze Gate:  Class 125, NRS.
f. Bronze Globe:  Class 125, bronze disc.

2. 2-1/2 NPS and Larger:
a. Iron, 2-1/2 NPS to 4 NPS:  Provide with threaded or flanged ends.
b. Iron Ball:  Class 150.
c. Iron Swing Check:  Class 125, metal seats.
d. Iron Swing Check with Closure Control:  Class 125, lever and spring.
e. Iron Grooved-End Swing Check:  300 CWP.
f. Iron Gate:  Class 125, NRS.
g. Iron Globe:  Class 125.
h. Lubricated Plug:  Class 125, regular gland.

2.02 GENERAL REQUIREMENTS
A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system

pressures and temperatures.
B. Valve Sizes:  Match upstream piping unless otherwise indicated.
C. Valve Actuator Types:

1. Gear Actuator:  Quarter-turn valves 8 NPS and larger.
2. Handwheel:  Valves other than quarter-turn types.
3. Hand Lever:  Quarter-turn valves 6 NPS and smaller except plug valves.
4. Wrench:  Plug valves with square heads.

D. Valves in Insulated Piping:  With 2 NPS stem extensions and the following features:
1. Ball Valves:  Extended operating handle of non-thermal-conductive material, and protective

sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
2. Butterfly Valves:  Extended neck.
3. Memory Stops:  Fully adjustable after insulation is installed.

E. Valve-End Connections:
1. Threaded End Valves:  ASME B1.20.1.
2. Flanges on Iron Valves:  ASME B16.1 for flanges on iron valves.
3. Pipe Flanges and Flanged Fittings 1/2 NPS through 24 NPS:  ASME B16.5.
4. Solder Joint Connections:  ASME B16.18.
5. Grooved End Connections:  AWWA C606.

F. General ASME Compliance:
1. Ferrous Valve Dimensions and Design Criteria:  ASME B16.10 and ASME B16.34.
2. Solder-joint Connections:  ASME B16.18.
3. Building Services Piping Valves:  ASME B31.9.

G. Valve Materials for Potable Water:  NSF 61 and NSF 372.
H. Bronze Valves:

1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

I. Valve Bypass and Drain Connections:  MSS SP-45.
J. Source Limitations:  Obtain each valve type from a single manufacturer.
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2.03 BRONZE ANGLE VALVES
A. Class 125: CWP Rating: 200 psig:.

1. Comply with MSS SP-80, Type 1.
2. Body:  Bronze; ASTM B62, with integral seat and screw in bonnet.
3. Ends:  Threaded
4. Stem:   Bronze
5. Disc:  Bronze
6. Packing:  Asbestos free
7. Handwheel:  Bronze or aluminum

2.04 BRASS BALL VALVES
A. Two Piece, Full Port with Stainless Steel Trim:

1. Comply with MSS SP-110
2. SWP Rating:  150 psig.
3. CWP Rating:  600 psig.
4. Body:  Forged brass.
5. Ends:  Threaded or soldered
6. Seats:  PTFE or TFE
7. Stem:  Stainless Steel
8. Ball:  Chrome-plated brass

2.05 BRONZE BALL VALVES
A. Two Piece, Full Port with Stainless Steel Trim:

1. Comply with MSS SP-110
2. SWP Rating:  150 psig.
3. CWP Rating:  600 psig.
4. Body:  Bronze.
5. Ends:  Threaded.
6. Seats:  PTFE.
7. Stem:  Stainless steel
8. Ball:  Stainless steel, vented

2.06 STAINLESS  STEEL BALL VALVES
A. Two Piece, Full Port with Stainless Steel Trim:

1. Comply with MSS SP-110
2. SWP Rating:  150 psig.
3. CWP Rating:  1000 psig.
4. Body:  Stainless steel
5. Seats:  PFTE
6. Stem:  Stainless steel
7. Ball:  Stainless steel

2.07 IRON BALL VALVES
A. Class 125, Full Port, Stainless Steel Trim:

1. Comply with MSS SP-72.
2. CWP Rating:  200 psig.
3. Body:  ASTM A536 Grade 65-45-12, ductile iron.
4. Ends:  Flanged
5. Seats:  PTFE
6. Stem:  Stainless steel
7. Ball:  Stainless steel
8. Operator:  Lever, with locking handle.

2.08 IRON, SINGLE FLANGE BUTTERFLY VALVES
A. Lug type:  Bi-directional dead-end service without use of downstream flange.

1. Comply with MSS SP-67, Type I.
2. CWP Rating:  200 psig.
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3. Body:  ASTM A126, cast iron or ASTM A536, ductile iron.
4. Stem:  One or two-piece stainless steel.
5. Seat:  EPDM
6. Disc:  Stainless steel

2.09 IRON, GROOVED-END BUTTERFLY VALVES
A. CWP Rating:  175 psig (1200 kPa).

1. Comply with MSS SP-67, Type I.
2. Body:  Coated ductile iron
3. Stem:  Two-piece stainless steel
4. Disc:  Coated ductile iron
5. Disc Seal:  EPDM

2.10 BRONZE LIFT CHECK VALVES
A. Class 125:

1. Comply with MSS SP-80, Type 1, Metal Disc to Metal Seat and Type 2, Nonmetallic Disc to
Metal Seat.

2. CWP Rating:  200 psig.
3. Design:  Vertical flow
4. Body:  Comply with ASTM B61 or ASTM B62, bronze
5. Ends:  Threaded as indicated
6. Disc (Type 1):  Bronze.

2.11 BRONZE SWING CHECK VALVES
A. Class 125: CWP Rating: 200 psig (1380 kPa).

1. Comply with MSS SP-80, Type 3
2. Design:  Horizontal flow
3. Body:  Bronze, ASTM B62
4. Ends:  Threaded as indicated
5. Disc:  Bronze

2.12 IRON SWING CHECK VALVES
A. Class 125:

1. Comply with MSS SP-71, Type I.
2. CWP Rating:  200 psig.
3. Design:  Clear or full waterway.
4. Body:  ASTM A126, gray iron with bolted bonnet.
5. Ends:  Flanged as indicated.
6. Trim:  Composition.
7. Seat Ring and Disc Holder:  Bronze.
8. Disc:  PTFE or [____].
9. Gasket:  Asbestos free.

B. Class 250:
1. Comply with MSS SP-71, Type I.
2. CWP Rating:  500 psig.
3. Design:  Clear or full waterway.
4. Body:  ASTM A126, gray iron with bolted bonnet.
5. Ends:  Flanged as indicated
6. Trim:  Bronze
7. Metal Seat
8. Gasket:  Asbestos free

2.13 IRON GROOVED-END SWING CHECK VALVES
A. 300 CWP:

1. CWP Rating:  300 psig.
2. Body:  ASTM A536, Grade 65-45-12 ductile iron.
3. Seal:  EPDM
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4. Disc:  Stainless steel
5. Coating:  Black, non-lead paint

2.14 IRON CENTER-GUIDED CHECK VALVES
A. Class 125, Compact-Wafer:

1. Comply with MSS SP-125.
2. CWP Rating:  200 psig.
3. Body:   316 stainless steel.
4. Metal Seat:  Stainless steel.

B. Class 125, Globe:
1. Comply with MSS SP-125.
2. CWP Rating:  200 psig.
3. Body:   Stainless steel.
4. Style:  Spring loaded.
5. Ends:  Flanged.
6. Metal Seat:   Stainless steel.

C. Class 150, Compact-Wafer:
1. Comply with MSS SP-125.
2. CW P Rating:  300 psig.
3. Body:  316 Stainless steel.
4. Metal Seat:   Stainless steel.

D. Class 150, Globe:
1. Comply with MSS SP-125.
2. CWP Rating:  300 psig.
3. Body:   Stainless steel.
4. Style:  Spring loaded.
5. Ends:  Flanged.
6. Metal Seat:  Stainless steel.

2.15 IRON PLATE TYPE CHECK VALVES
A. Class 125 Single-Plate:

1. Comply with API STD 594.
2. CWP Rating:  200 psig.
3. Design:  Wafer, spring-loaded plate.
4. Body:  ASTM A126, gray iron.
5. Resilient Seat:  EPDM.

B. Class 125, Dual-Plate:
1. Comply with API STD 594.
2. CWP Rating:  200 psig.
3. Design:  Wafer, spring-loaded plates.
4. Body:  ASTM A126, gray iron.
5. Resilient Seat:  EPDM.

C. Class 150, Dual-Plate:
1. Comply with API STD 594.
2. CWP Rating:  300 psig.
3. Design:  Wafer, spring-loaded plates.
4. Body:  ASTM A395/A395M or ASTM A536, ductile iron.
5. Resilient Seat:  EPDM.

D. Class 250, Single-Plate:
1. Comply with API STD 594.
2. CWP Rating:  400 psig.
3. Design:  Wafer, spring-loaded plate.
4. Body:  ASTM A126, gray iron.
5. Resilient Seat:  EPDM.
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2.16 BRONZE GLOBE VALVES
A. Class 125:  CWP Rating:  200 psig: and Class 150:  CWP Rating:  300 psig:.

1. Comply with MSS SP-80, Type 1.
2. Body:  ASTM B62, bronze with integral seat and screw-in bonnet.
3. Ends:  Threaded or solder joint
4. Stem:  Bronze
5. Disc:  Bronze
6. Packing:  Asbestos free
7. Handwheel:  Bronze or aluminum

2.17 IRON GLOBE VALVES
A. Class 125:  CWP Rating:  200 psig:.

1. Comply with MSS SP-85, Type I.
2. Body:  Gray iron; ASTM A126, with bolted bonnet
3. Ends:  Flanged
4. Trim:  Bronze
5. Packing and Gasket:  Asbestos free
6. Operator:  Handwheel or chainwheel

2.18 STAINLESS STEEL GLOBE VALVES
A. Class 150:  CWP Rating:  300 psig:.

1. Comply with ASME B16.34 for pressure-temperature range.
2. Body:  316L stainless steel, with bolted bonnet.
3. Ends:  Flanged.
4. Trim: Stainless steel.
5. Packing and Gasket:  Asbestos free.
6. Operator:  Handwheel.

2.19 LUBRICATED PLUG VALVES
A. Regular Gland and Cylindrical with Threaded Ends:

1. Comply with MSS SP-78, Type II.
2. Class 125:  CWP Rating:  200 psig.
3. Class 250:  CWP Rating:  400 psig.
4. Body:  ASTM A48/A48M or ASTM A126, cast iron with lubrication sealing system.
5. Pattern:  Regular or short.
6. Plug:  Cast iron or bronze with sealant groove.

PART 3  EXECUTION
3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including threads and flanges are
completely clean without signs of damage or degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to fully open.
C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects

that could compromise effectiveness.
D. Should valve is determined to be defective, replace with new valve.

3.02 INSTALLATION
A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while

maintaining system operation and full accessibility for servicing.
B. Provide separate valve support as required and locate valve with stem at or above center of

piping, maintaining unimpeded stem movement.
C. Where valve support members are welded to structural building framing, scrape, brush clean, and

apply one coat of zinc rich primer to welds.
D. Provide the Owner with a valve chart indicating location, valve number, size, manufacturer,

purpose, etc.  Frame valve chart under glass.
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E. Provide brass or stainless steel valve tags on all valves.  Refer to Identification for Plumbing Piping
and Equipment Specification for further information.

F. Provide access panel, minimum 18” square, where valves are located above gypsum board
ceiling.  Access panel shall have fire rating to match ceiling rating, if ceiling is rated.  Access panel
shall be painted to match ceiling.

G. Provide dot on ceiling grid where valves are located above lay-in ceiling.  Refer to Identification for
Plumbing Piping and Equipment Specification for further information.

H. The Contractor shall set in service all valves to operating conditions as part of his Contract. Where
valves with manual settings are required, valves shall be calibrated by plumbing contractor for a
balanced flow.

I. All valve stems shall be accessible and in no case shall valve stems be installed below horizontal.
J. All castings used for coupling housings, fittings, valve bodies, etc., shall be date stamped for

quality assurance and traceability.
K. In no case shall raised face flanges be bolted to flat face flanges.
L. All flanged connections shall be gasketed.
M. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single

manufacturer. Grooving tools shall be of the same manufacturer as the grooved components.
N. When soldering valves with TFE or PTFE Seats, contractor shall remove valve body to protect

seats.
O. All elastomers used for seals and seats shall be UL Classified in accordance with

NSF-61/NSF-372 for potable water service
P. Install check valves where necessary to maintain direction of flow as follows:

1. Lift Check:  Install with stem plumb and vertical.
2. Swing Check:  Install horizontal maintaining hinge pin level.
3. Orient plate-type and center-guided into horizontal or vertical position, between flanges.

END OF SECTION  22 05 23
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SECTION 22 05 29
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, piping, and other plumbing work for a
completely and properly supported plumbing system.

1.02 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products 2017.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2016a.
C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General-Purpose

Piping 2022.
D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings 1999, with Editorial

Revision (2022).
F. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel 2023.
G. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of

Plastics in a Horizontal Position 2022.
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
I. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2022a.
J. MFMA-4 - Metal Framing Standards Publication 2004.
K. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application,

and Installation 2018, with Amendment (2019).
L. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
M. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes and arrangement of supports and bases with the actual equipment and

components to be installed.
2. Coordinate the work with other trades to provide additional framing and materials required for

installation.
3. Coordinate compatibility of support and attachment components with mounting surfaces at

the installed locations.
4. Coordinate the arrangement of supports with ductwork, piping, equipment and other potential

conflicts installed under other sections or by others.
5. Contractor is responsible for reviewing complete construction document package and

determining, prior to the start of work, which portions of the above grade structural slabs are
hard rock concrete and/or lightwieght insulating concrete and shall review the structural
engineer's requirements for attachment to slabs.  Unistrut or other forms of support required
to span multiple joists or beams shall be part of the contractors bid price.  No additional
monies will be given for support steel or other members required where piping may not be
allowed to be supported by the concrete deck above.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has fully

cured in accordance with Section 03 30 00.
1.04 SUBMITTALS
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A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for metal channel
(strut) framing systems, non-penetrating rooftop supports, post-installed concrete and masonry
anchors, thermal insulated pipe supports, and all devices required for a complete hanger and
support system.

B. Approved Manufacturers: Eaton / Cooper B-Line, Thomas & Betts Corporation, nVent Caddy
(Erico), Unistrut, or prior Engineer Approved Equal

C. Furnish all support materials, associated fittings, accessories, and hardware produced by a single
manufacturer.

1.05 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Installer Qualifications for Powder-Actuated Fasteners (when specified):  Certified by fastener

system manufacturer with current operator's license.
D. Installer Qualifications for Field-Welding:  As specified in Section 05 50 00.
E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Comply with MSS SP-58.
2. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of plumbing work.
3. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
4. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be supported.
 Include consideration for vibration, equipment operation, and shock loads where applicable.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

6. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or galvanized steel, or epoxy plated steel

unless otherwise indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Metal Channel (Strut) Framing Systems:

1. Provide factory-fabricated continuous-slot metal channel (strut) and associated fittings,
accessories, and hardware required for field-assembly of supports.

2. Comply with MFMA-4.
3. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
4. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.

C. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Piping up to 1 inch (27 mm) nominal:  1/4 inch diameter.
c. Piping larger than 1 inch (27 mm) nominal:  3/8 inch diameter.
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d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.
D. Pipe Supports:

1. Liquid Temperatures Up To 122 degrees F:
a. Overhead Support:  MSS SP-58 Types 1, 3 through 12.
b. Support From Below:  MSS SP-58 Types 35 through 38.

E. Beam Clamps:  MSS SP-58 Types 19 through 23, 25 or 27 through 30 based on required load.
1. Material:  ASTM A36/A36M carbon steel or ASTM A181/A181M forged steel.
2. Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in

place.
F. Riser Clamps:

1. Provide copper plated clamps for copper tubing support.
2. For insulated pipe runs, provide two bolt-type clamps designed for installation under

insulation.
G. Offset Pipe Clamps:  Double-leg design two-piece pipe clamp.
H. Strut Clamps:  Two-piece pipe clamp.
I. Insulation Clamps:  Two bolt-type clamps designed for installation under insulation.
J. Pipe Hangers:  For a given pipe run, use hangers of the same type and material.

1. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.
2. Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or pipe.

K. Intermediate Pipe Guides:  Use pipe clamps with oversize pipe sleeve that provides clearance
around pipe.
1. Pipe Diameter 6 inches and Smaller:  Provide minimum clearance of 0.16 inch.
2. Pipe Diameter 8 inches:  Provide U-bolts with double nuts providing minimum clearance of

0.28 inch.
3. Pipe Diameter 8 inches:  0.625 inch U-bolt.
4. Pipe Diameter 10 inches:  0.75 inch U-bolt.
5. Pipe Diameter 12 to 16 inches:  0.875 inch U-bolt.
6. Pipe Diameter 18 to 30 inches:  1 inch U-bolt.

L. Dielectric Barriers:  Provide between metallic supports and metallic piping and associated items of
dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings attached
securely to pipe or item.

M. Nonpenetrating Rooftop Supports for Low-Slope Roofs:
1. Provide steel pedestals with thermoplastic or rubber base that rest on top of roofing

membrane, not requiring any attachment to the roof structure and not penetrating the roofing
assembly, with support fixtures as specified.

2. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing
assembly.

3. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated for
equivalent indoor hangers and supports.

4. Mounting Height:  Provide minimum clearance of 6 inches under supported component to top
of roofing.

N. Anchors and Fasteners:
1. Manufacturers - Mechanical Anchors:

a. Hilti, Inc
b. ITW Red Head, a division of Illinois Tool Works, Inc
c. Powers Fasteners, Inc
d. Simpson Strong-Tie Company Inc
e. nVent CADDY (Erico).

2. Manufacturers - Powder-Actuated Fastening Systems:
a. Hilti, Inc
b. ITW Ramset, a division of Illinois Tool Works, Inc
c. Powers Fasteners, Inc
d. Simpson Strong-Tie Company Inc
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3. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener
types indicated for the specified applications.

4. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
5. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
6. Hollow Masonry:  Use toggle bolts.
7. Hollow Stud Walls:  Use toggle bolts.
8. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
9. Sheet Metal:  Use sheet metal screws.
10. Wood:  Use wood screws.
11. Plastic and lead anchors are not permitted.
12. Powder-actuated fasteners are permitted only as follows:

a. Where approved by Architect.
b. Use only threaded studs; do not use pins.

13. Hammer-driven anchors and fasteners are permitted only as follows: Wood Frame
Construction

14. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch minimum base metal

thickness.
d. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

15. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC Evaluation
Service, LLC (ICC-ES) for compliance with applicable building code.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
C. Provide independent support from building structure.  Do not provide support from piping,

ductwork, conduit, or other systems.
D. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to support
equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on hollow
stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations to
provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 4 inch high
concrete pad constructed in accordance with Section 03 30 00.

5. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies on its
own weight for support.
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H. Preset Concrete Inserts:  Use manufacturer-provided closure strips to inhibit concrete seepage
during concrete pour.

I. Secure fasteners according to manufacturer's recommended torque settings.
J. Remove temporary supports.
K. The actual arrangement of the piping shall follow the general locations shown on the Drawings,

such that clearances, line drainage, etc. shall be maintained.
L. In no case shall this Contractor be allowed to cut or reduce the specified covering to allow the

application of a smaller hanger than required.
M. Hangers supporting vertical and horizontal copper piping, sized 1 ½” in diameter and larger, shall

be spaced on not more than 10-foot centers and 30” of each change or direction.
N. Hangers supporting vertical and horizontal copper piping, sized 1 ¼” in diameter and smaller, shall

be spaced on not more than 6-foot centers and 30” of each change of direc-tion.
O. Hangers supporting vertical and horizontal PVC piping of any size shall be spaced on not more

than 4-foot centers and 30” of each change of direction.
P. Hangers supporting vertical and horizontal CPVC piping 1 ¼” in diameter and larger shall be

spaced on not more than 4-foot centers and 30” of each change of direction.
Q. Hangers supporting vertical and horizontal CPVC piping 1” in diameter and smaller shall be

spaced on not more than 3-foot centers and 30” of each direction.
R. Hangers supporting horizontal cast iron piping of any size shall be spaced not more than 5-foot

centers and 30” of each change of direction, with a minimum of two hangers per sec-tion.
S. Hangers supporting vertical cast iron piping of any size shall be spaced on not more than 10-foot

centers and 30” of each change of direction, with a minimum of two hangers per section.
T. Rigid support sway bracing shall be provided at changes in direction greater than 45 de-grees for

all pipe sizes 4” and larger.
U. Vertical risers shall be supported at each floor, 5-feet on center, and/or at changes in direc-tion of

pipe.
V. Sleeves shall be provided wherever pipes pass through walls, floors and ceilings.  Sleeves shall be

Schedule 40, black steel, ½” in diameter larger than the pipe or insulation on the pipe.  Sleeves
through walls and ceilings shall be flush.  Sleeves through floors shall extend one inch above
finished floor.  Sleeves in exterior walls shall be caulked and made water-tight.

3.03 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer.  Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION  22 05 29
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SECTION 22 05 53
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe markers.
D. Ceiling tacks.
E. Valve Tags

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems 2020.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials 2017.

1.03 SUBMITTALS
A. List:  Submit list of wording, symbols, letter size, and color coding for plumbing identification.
B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
C. Product Data:  Provide manufacturers catalog literature for each product required.
D. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.
E. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Control Panels:  Nameplates.
B. Heat Transfer Equipment:  Nameplates.
C. Major Control Components:  Nameplates.
D. Piping:  Tags.
E. Pumps:  Nameplates.
F. Small-sized Equipment:  Tags.
G. Tanks:  Nameplates.
H. Valves: Tags and ceiling tacks where located above lay-in ceiling.
I. Water Treatment Devices:  Nameplates.

2.02 NAMEPLATES
A. Manufacturers:

1. Brimar Industries, Inc.:  www.pipemarker.com.
2. Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com.
3. Preferred Utilities Mfg. Corp.
4. Seton Identification Products:  www.seton.com.
5. Brady Corporation.

B. Description:  Laminated three-layer plastic with black engraved letters on light contrasting
background.
1. Letter Color:  Black.
2. Letter Height:  1/4 inch.
3. Background Color:  light, contrasting background.
4. Plastic:  Comply with ASTM D709.

2.03 TAGS
A. Manufacturers:

1. Brady Corporation:  www.bradycorp.com.
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2. Brimar Industries, Inc.:  www.pipemarker.com.
3. Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com.
4. Seton Identification Products:  www.seton.com.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth edges.
C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.04 PIPE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradycorp.com.
2. Carlton Industries, Inc.
3. Brimar Industries, Inc.:  www.pipemarker.com.
4. Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com.
5. Seton Identification Products:  www.seton.com.

B. Comply with ASME A13.1.
C. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe

or pipe covering; minimum information indicating flow direction arrow and identification of fluid
being conveyed.

D. Color: Standard colors for selected plumbing piping, attached at end of Section.
E. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing and

printed markings.
F. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape,

minimum 6 inches wide by 4 mil thick, manufactured for direct burial service. Message must repeat
within a maximum of 40”.  Printed legend shall be indicative of type of underground line.
 Underground gas lines shall have insulated copper tracer wire, minimum 18 AWG with insulation
suitable for direct burial and ends shall terminate above grade.

2.05 CEILING TACKS
A. Manufacturers:

1. Craftmark Pipe Markers; [______]:  www.craftmarkid.com/#sle.
2. MSI.
3. Seton.

B. Description:  Steel with 3/4 inch diameter color coded head.
C. Install label on ceiling grid in proximity to device above ceiling. Indicate type of device and

associated service on label. (e.g. “CW-21”).  Next to label, on ceiling grid, provide round dot.
D. Provide custom printed labels, either of vinyl suitable for indoor/outdoor applications or of

polypropylene for each device. Utilize portable printer equal to Brady HandiMark Portable
Industrial Labeling System.

E. Maximum height of label is one inch. Black lettering on white tape. Font size 18.
F. Color code as follows unless Owner has their own standard - Contractor to verify prior to start of

work:
1. Cold Water: Blue dot
2. Hot Water: Green dot
3. Hot Water Return: Green dot
4. All other valves: Black Dot

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.
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C. All exposed piping in mechanical rooms, boiler rooms, on and above mezzanine levels, both
insulated and uninsulated, shall be either painted or color coded using 0.030” PVC jacketing by the
Plumbing Contractor and labeled by the Contractor as per the following schedule:
1. Domestic Cold Water: Blue
2. Domestic Hot Water: Red
3. Makeup Water: Green
4. Fuel Gas: Yellow
5. Non-Potable Water: Purple

D. All non-potable water outlets shall include a phenolic sign with yellow background and black
 letters 1/2" high stating: “NON-POTABLE WATER – NOT SAFE FOR DRINKING”

E. Install plastic pipe markers in accordance with manufacturer's instructions.
F. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
G. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried

pipe.
H. Use tags on piping 3/4 inch diameter and smaller.

1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
3. Locate identification not to exceed 20 feet on straight runs including risers and drops,

adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and at
each obstruction.

I. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in corner of
panel closest to equipment.

J. Identify water heaters, with plastic nameplates. Small devices may be identified with tags.
K. Identify control panels, manual motor starters, combination motor starters, disconnects,

emergency shutoff switches, water heater override switches, water heater emergency switches
and major control components outside panels with plastic nameplates.

L. Identify aquastats or temperature sensors relating to water heaters or valves with nameplates.
M. Identify valves in main and branch piping with valve tags.
N. Tag automatic controls, instruments, and relays. Key to control schematic.
O. Identify water heaters with plastic nameplates indicating unit number and area served.
P. Identify pumps with plastic nameplates indicating pump number and system served.

3.03 SCHEDULES
A. Standard Color Identification for Plumbing Piping unless Owner has their own standard -

Contractor to verify prior to start of work (all labels shall be provided with flow arrows):
1. Domestic Cold Water: White Lettering/Green Background
2. Domestic Hot Water: Black Lettering/Yellow Background
3. Domestic Hot Water Return: Black Lettering/Yellow Background
4. Fuel Gas Piping: Black Lettering/Yellow Background
5. Fuel Oil Piping: Black Lettering/Yellow Background
6. Compressed Air: White Lettering/Blue Background
7. Roof Drain: Black Lettering/White Background
8. Overflow Roof Drain: Black Lettering/White Background
9. Condensate Drain: Black Lettering/White Background
10. Non-Potable Water: Black Lettering/Yellow Background

B. All medical gas piping shall conform to NFPA 99 marking standards.
END OF SECTION  22 05 53
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SECTION 22 07 19
PLUMBING PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flexible elastomeric cellular insulation.
B. Glass fiber insulation.
C. Jacketing and accessories.

1.02 REFERENCE STANDARDS
A. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement 2007

(Reapproved 2019).
B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal

Insulation in Sheet and Tubular Form 2020a.
C. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation 2022a.
D. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation 2022.
E. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial

and Industrial Applications 2013 (Reapproved 2019).
F. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 2022.
G. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for Nominal

Sizes of Pipe and Tubing 2022.
H. ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate

Thermal Insulation 2022.
I. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel 2008 (Reapproved 2018).
J. ASTM D1056 - Standard Specification for Flexible Cellular Materials—Sponge or Expanded

Rubber 2020.
K. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
L. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2022a.
M. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and thickness
for each service, and locations.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this

section with not less than three years of documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this

section with minimum three years of experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and thickness.
1.06 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, when
tested in accordance with ASTM E84 or UL 723
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2.02 GLASS FIBER INSULATION
A. Manufacturers:

1. CertainTeed Corporation
2. Johns Manville Corporation
3. Knauf Insulation; Earthwool 1000 Degree Pipe Insulation
4. Owens Corning Corporation

B. Insulation:  ASTM C547and ASTM C795; rigid molded, noncombustible.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Insulation:  ASTM C547and ASTM C795; rigid molded, noncombustible, with wicking material to
transport condensed water to the outside of the system for evaporation to the atmosphere.
1. K Value:  ASTM C177, 0.23 at 75 degrees F.
2. Maximum Service Temperature:  220 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

D. Insulation:  ASTM C547and ASTM C795; semi-rigid, noncombustible, end grain adhered to jacket.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  650 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

E. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film; moisture
vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm inch.

F. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
G. Vapor Barrier Lap Adhesive:  Compatible with insulation.
H. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.
I. Indoor Vapor Barrier Finish:

1. Cloth:  Untreated; 9 oz/sq yd weight.
J. Outdoor Vapor Barrier Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,

black color.
2.03 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturers:
1. Aeroflex USA, Inc:  www.aeroflexusa.com.
2. Armacell LLC:  www.armacell.us.
3. K-Flex USA LLC:  www.kflexusa.com.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  220 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
2.04 JACKETING AND ACCESSORIES

A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire retardant
lagging adhesive. (INTERIOR)
1. Lagging Adhesive:  Compatible with insulation.

B. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet. (EXTERIOR)
1. Thickness:  0.016 inch sheet.
2. Finish:  Smooth.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die-shaped fitting covers with factory-attached protective liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3  EXECUTION
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3.01 EXAMINATION
A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with North American Insulation Manufacturers Association (NAIMA) National

Insulation Standards.
C. All valve handles on insulated piping shall be extended beyond the surface of the insulation using

approved listed valve stem handle extensions made by same manufacturer of the valves.
D. Exposed Piping in Mechanical Spaces and Exposed to Public View Piping (open ceiling): Shall be

covered with eight-ounce canvas jacket, pasted in place and glue sized twice for painting - locate
insulation and cover seams in least visible locations. Canvas shall be coated twice with Foster
fireproof lagging to assure flame and smoke spread ratings.  Coordinate sequencing with painting
schedule and finishes - refer to architecture documents for painting requirements at Open-to-View
ceilings.

E. All waste piping above slab carrying cold condensate, for instance roof drain piping carrying cold
condensate from rooftop mechanical units, including traps and floor drain bodies, except in a crawl
space, shall be fully insulated as specified herein within the thermal envelope.

F. All horizontal storm drain piping above slab on grade and all vertical risers up to, and including,
elbows and roof drain bodies, shall be fully insulated as specified herein.

G. Closed cell insulation, may be used in lieu of fiberglass on all water pipes - especially in block
walls.  All Closed cell insulation shall be jacketed with canvas jacketing prior to being painted and
shall be jacketed with Prefroemd PVC Covers when exposed to view.

H. Insulation shall be finished with a fire retardant coating to attain proper fire rating.
I. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing
longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with outward clinch
expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

J. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with vapor barrier, factory-applied or field-applied.  Secure with self-

sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with
outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

K. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert Location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating material

suitable for the planned temperature range.
L. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at

supports, protrusions, and interruptions.  Refer to referenced Rated Partition and/or Floor
Penetration UL Details and Non-Rated Partition and/or Floor Penetration Details in the drawings
where applicable.

M. All insulation shall be finished with a fire retardant coating to attain proper fire rating.
N. Closed cell insulation shall be installed in strict accordance with the manufacturer's installation

instructions.
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O. Insulate fittings with pre-fabricated PVC fitting covers.
P. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with

insulation of like material and thickness as adjoining pipe.  Cover with aluminum jacket with seams
located on bottom side of horizontal piping.

Q. Buried Piping:  Provide factory fabricated assembly with inner all-purpose service jacket with self-
sealing lap, and asphalt impregnated open mesh glass fabric, with one mil, 0.001 inch thick
aluminum foil sandwiched between three layers of bituminous compound; outer surface faced with
a polyester film.

R. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material, thickness,
and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer.  Cover with
aluminum jacket with seams located on bottom side of horizontal piping.

3.03 SCHEDULES
A. Plumbing Systems:

1. Domestic Hot Water Supply:
a. Glass Fiber Insulation:

1) Pipe Size Range:  0-6 inch.
2) Thickness:  1 inch.

b. Cellular Foam Insulation:
1) Pipe Size Range:  0-6 inch .
2) Thickness:  1 inch .

2. Domestic Hot Water Recirculation:
a. Glass Fiber Insulation:

1) Pipe Size Range:  All sizes.
2) Thickness:  1 inch.

b. Polyurethane Foam Insulation:
1) Pipe Size Range: All sizes.
2) Thickness: 1/2 inch.

3. Tempered Domestic Water Supply:
a. Same as Domestic Hot Water Supply

4. Domestic Cold Water:
a. Glass Fiber Insulation:

1) Pipe Size Range: All sizes
2) Thickness: 1/2 inch
3) Thickness: 1 inch (WCPSS)

b. Closed Cell Insulation:
1) Pipe Size Range: All sizes
2) Thickness: 1/2 inch
3) Thickness: 1 inch (WCPSS)

5. Roof Drain Bodies:
a. Glass Fiber Insulation:

1) Thickness: 1 inch
6. Roof Drainage Above Grade:

a. Glass Fiber Insulation:
1) Thickness: 1 inch

7. Mechanical Condensate, including traps and floor drain bodies:
a. Glass Fiber Insulation:

1) Pipe Size Range: All sizes.
2) Thickness: 1 inch.

END OF SECTION  22 07 19
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SECTION 22 10 05
PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, specialties, and connections for piping systems.
1. Sanitary Sewer Drain, Waste and Vent Pipe and Fittings
2. Lead-Free Domestic Water Pipe and Fittings
3. Flanges, unions, and couplings
4. Manufactured sleeve-seal systems
5. Thermostatic, Self-Actuating Balancing Valves (replaced cicuit setters)
6. Water pressure reducing valves
7. Relief valves
8. Strainers

1.02 REFERENCE STANDARDS
A. ANSI Z21.22 - American National Standard for Relief Valves for Hot Water Supply Systems 2015

(Reaffirmed 2020).
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.
D. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for

Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators 2021.

E. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings 2021.
F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products 2017.
G. ASTM B32 - Standard Specification for Solder Metal 2020.
H. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.
I. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.
J. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and

Copper Alloy Tube 2016.
K. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper

Alloy Tube and Fittings 2016.
L. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings

2020a.
M. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40,

80, and 120 2021a.
N. ASTM D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR

Series) 2020.
O. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,

Schedule 40 2021.
P. ASTM D2513 - Standard Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and

Fittings 2020.
Q. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic

Piping Systems 2020.
R. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and

Vent Pipe and Fittings 2020.
S. ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)

Plastic Hot- and Cold-Water Distribution Systems 2019a.
T. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of

Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
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Components with Tapered Sockets 2020.
U. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and

Fittings 2021.
V. ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride)

(CPVC) Plastic Pipe and Fittings 2022.
W. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers 1992

(Reapproved 2022).
X. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing 2022a, with

Editorial Revision.
Y. ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Hot- and Cold-Water

Distribution Systems 2022.
Z. ASTM F1960 - Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings for

Use with Cross-linked Polyethylene (PEX) and Polyethylene of Raised Temperature (PE-RT)
Tubing 2022.

AA. AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast 2017, with Errata (2018).
BB. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and

Storm Drain, Waste, and Vent Piping Applications 2021.
CC. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
DD. NSF 372 - Drinking Water System Components - Lead Content 2022.

1.03 SUBMITTALS
A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide

manufacturers catalog information.  Indicate valve data and ratings.
B. Welder Certificate:  Include welders certification of compliance with ASME BPVC-IX.
C. Project Record Documents:  Record actual locations of valves.
D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Valve Repacking Kits:  One for each type and size of valve.
1.04 QUALITY ASSURANCE

A. Perform work in accordance with applicable codes.
B. Valves:  Manufacturer's name and pressure rating marked on valve body.
C. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state labor

regulations.
D. Welder Qualifications:  Certified in accordance with ASME BPVC-IX.
E. Identify pipe with marking including size, ASTM material classification, ASTM specification, potable

water certification, water pressure rating.
F. All wetted components of system shall comply with United States Safe Drinking Water Act

(Sec.1417) amended 1-4-2011.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of

the work, and isolating parts of completed system.
1.06 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS
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A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

B. Pipe Bedding - PVC Piping to be bedded in the ground shall be installed according to the
requirements and recommendations in ASTM-D2321 and shall be backfilled with Soils meeting the
Soils Class III unless otherwise approved by the engineer of record prior to installation.  PVC
Piping less than 8" in diameter shall be backfilled with material with a maximum aggregate size of
10% of the diameter of the pipe being covered.

2.02 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. Cast Iron Pipe:  ASTM A74 extra heavy weight.

1. Fittings:  Cast iron.
2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene gaskets or

lead and oakum.
3. Pipe and Fittings shall be marked with the collective trademark of the Cast Iron Soil Pipe

Institute (CISPI) and shall be listed with NSF International.
B. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.
3. Foam Core PVC Piping is not allowed.

2.03 SANITARY SEWER PIPING, ABOVE GRADE
A. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. Fittings:  Cast iron.
2. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

 Heavy-Duty (4-band) type only.
3. Pipe and Fittings shall be marked with the collective trademark of the Cast Iron Soil Pipe

Institute (CISPI) and shall be listed with NSF International.
2.04 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Piping larger than 2 inch: Ductile Iron Pipe:  AWWA C151/A21.51.
1. Fittings:  Ductile or gray iron, standard thickness.
2. Joints:  AWWA C111/A21.11, styrene butadiene rubber (SBR) or vulcanized SBR gasket with

3/4 inch diameter rods.
B. Piping 2 inch and smaller: Type K copper, soft drawn

1. ASTM B88 (ASTM B88M)
2. Fittings:  ASME B16.22, wrought copper and bronze.
3. Use silver solder on all joints underground.

2.05 DOMESTIC WATER PIPING, ABOVE GRADE
A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).

1. Fittings:  ASME B16.22, wrought copper and bronze.
2. Use 95-5 solder (95% tin - 5% antimony) on all water piping joints smaller than 2".  Use silver

solder on piping 2" and larger and on all joints underground.
3. Joints:  Grooved mechanical couplings on piping 3" and larger is acceptable
4. Mechanical Press Sealed Fittings:  Double-pressed type, NSF 61 and NSF 372 approved or

certified, utilizing EPDM, nontoxic, synthetic rubber sealing elements.
a. Manufacturers:

1) Apollo Valves
2) Grinnell Products
3) Viega LLC
4) Nibco.

2.06 FLANGES, UNIONS, AND COUPLINGS
A. No-Hub Couplings:

1. Gasket Material:  Neoprene complying with ASTM C564.
2. Band Material:  Stainless steel.
3. Eyelet Material:  Stainless steel.
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4. Must meet CISPI 310 and shall be listed by NSF International.
5. NOTE: Transition fittings from Cast Iron piping to PVC Piping must be FM Approved PVC

Transition Fitting specifically deisgned for transition from Cast Iron to PVC - "Band" type
transition fittings are not approved.

2.07 MANUFACTURED SLEEVE-SEAL SYSTEMS
A. Manufacturers:

1. The Metraflex Company
2. Approved Equal 

B. Modular/Mechanical Seal:
1. Synthetic rubber interlocking links continuously fill annular space between pipe and

wall/casing opening.
2. Provide watertight seal between pipe and wall/casing opening.
3. Elastomer element size and material in accordance with manufacturer's recommendations.
4. Glass reinforced plastic pressure end plates.

2.08 PIPING SPECIALTIES
A. Thermostatic Flow Controls (Replacing Circuit Setters): Thermostatic, self-actuating balancing

valve that automatically and continuously adjusts the flow of domestic hot water recirculation
systems to maintain a specified temperature at the end of each branch.
1. Manufacturers:

a. Circuit Solver
b. Acorn
c. Approved Equal

2. Construction:  Class 125, Brass or bronze body with union on inlet and outlet, temperature
and pressure test plug on inlet and outlet, blowdown/backflush drain

3. Calibration: Device Control flow within 5 percent of selected rating, over operating pressure
range of 10 times minimum pressure required for control, maximum minimum pressure 3.5
psi.

4. Installation / TAB: During the initial start-up of the Domestic Hot Water System (DHWS), the
valve shall be set to wide open and will begin to close once the system temperature
requirements are met.  System shall be placed into operation and time given for the valves to
make the necessary adjustments.  BAS Control of Recirculation Pump on and off will not
allow the system to properly balance - The specified Aquastat shall be allowed to run Pump
On and Off for proper balancing.

2.09 WATER PRESSURE REDUCING VALVES
A. Manufacturers:

1. Amtrol Inc
2. Apollo Valves
3. Watts Regulator Company
4. Victaulic Series 386 Pressure Reducing Valve Stations

2.10 RELIEF VALVES
2.11 STRAINERS
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.
3.02 PREPARATION

A. Ream pipe and tube ends.  Remove burrs. Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
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B. Testing of all piping under this contract shall be made in the presence of the Engineer or a
designated representative of the Owner. No piping shall be covered or put into operation before
such testing has been approved.

C. Copper tubing which is out of round will not be acceptable.
D. The arrangement of the piping shall follow the general locations shown on the Drawings, such that

clearances, line drainages, etc., shall be maintained.
E. No notching or mitering of copper tubing will be permitted.
F. Joints in Type "K" copper tubing will not be permitted underfloor unless otherwise noted on

drawings.
G. In pipe chases, the Contractor shall provide for suspension of all piping from the structure.  Do not

allow piping to rub against masonry when expanding and contracting.
H. Close and protect open ends of piping until final connections are made.  Such closing shall be

made with fittings which cannot be easily removed.  Caps or plugs shall be required at all times
during construction so that no pipes are left open at the end of any day's work, even though
continuation is expected the next day.

I. Copper pipe ends shall be reamed, sanded and deburred before soldering.  Non-corrosive flux
shall be used.

J. Any leaky joints shall be remade with new materials.  Caulking to make joints tight is absolutely
prohibited.

K. Sleeves shall be provided wherever pipes pass through walls, floors and ceilings.  Sleeves shall be
Schedule 40, Black Steel, ½ inch in diameter larger than the pipe or insulation on the pipe.
 Sleeves through walls and ceiling shall be flush.  Sleeves through floors shall extend 1 inch above
finished floor.  Sleeves installed in exterior walls shall be caulked and made water-tight.

L. Pipe joint compound shall be LACO, Hercules, Oatey, or Rector Seal.
M. All water piping shall be hydrostatically tested at 150 psig for a period of one hour.
N. All piping and equipment installed under this Contract shall be tested in the presence of the

Engineer and the proper Plumbing Inspector, and provided tight for the periods stated above, or
longer if required by the Inspector. The test shall be administered in sections if deemed advisable.

O. No plumbing system or part thereof shall be covered or concealed until after it has been tested and
approved. If such work has been covered or concealed before testing, it shall be exposed for
testing.

P. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
Q. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to walls.
R. Install piping to maintain headroom, conserve space, and not interfere with use of space.
S. Group piping whenever practical at common elevations.
T. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.  Refer to Section 22 05 16.
U. Provide clearance in hangers and from structure and other equipment for installation of insulation

and access to valves and fittings.
1. Refer to Section 22 07 19.

V. Provide access where valves and fittings are not exposed.  
1. Coordinate types, sizes, finish, and locations of Access doors with General Contractor, Other

Trades, Owner, and Architect prior to completion of wall and/or ceiling framing in all cases.
W. Establish elevations of buried piping outside the building to ensure not less than 2 ft of cover.

 Provide Additional cover where required by code.
X. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
Y. Manufactured Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.
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2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.
4. Install field assembled sleeve-seal system components in annular space between sleeve and

piping.
5. Tighten bolting for a watertight seal.
6. Install in accordance with manufacturer's recommendations.

3.04 APPLICATION
A. Where allowed by Piping Material and Type specified, use grooved mechanical couplings and

fasteners only in accessible locations.
B. Install unions downstream of valves and at equipment or apparatus connections.
C. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.
D. Install ball or butterfly valves for throttling, bypass, or manual flow control services.
E. Provide spring-loaded check valves on discharge of water pumps.
F. Provide flow controls in water recirculating systems where indicated.

3.05 TOLERANCES
A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and

slope to drain at minimum of 1/8" per foot or 1/4 inch per foot slope where indicated in plans and
required by code.

B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points.
3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Prior to starting work, verify system is complete, flushed, and clean.
B. Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form throughout system to obtain

50 to 80 mg/L residual.
C. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15

percent of outlets.
D. Maintain disinfectant in system for 24 hours, after which the system shall be flushed prior to being

put into service.
E. During the flushing of the system, all flush valves shall be thoroughly flushed out to insure the

removal of sediment, pipe dope, etc., from water lines and flush valves, removing such working
parts of the flush valves as may be deemed necessary.

F. After flushing of the system has been completed, the Contractor shall have water samples taken
and delivered to an independent laboratory for testing to show that the water is suitable for
drinking.  Copies of the laboratory report shall be provided to the Owner and the Engineer.  If the
State Construction Office is involved, provide form “Water Test Report for Use."

G. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
3.07 DWV SMOKE TEST

A. The final test of the completed drainage and vent systems shall be visual and in sufficient detail to
determine compliance with the provisions of the NC Plumbing Code. Where a smoke test is
utilized, it shall be made by filling all traps with water and then introducing into the entire system a
pungent, thick smoke produced by one or more smoke machines or devices with the appropriate
capacity for a system of this size.

B. in sufficient detail to determine compliance with the provisions of the NC Plumbing Code. Where a
smoke test is utilized, it shall be made by filling all traps with water and then introducing into the
entire system a pungent, thick smoke produced by one or more smoke machines or devices with
the appropriate capacity for a system of this size. When the

C. smoke appears at stack openings on the roof (VTRs), the stack openings shall be closed and a
pressure equivalent to a 1-inch water column (248.8 Pa) shall be held on the entire system for a
test period of not less than 15 minutes while personnel spread throughout the area of the test
observe for visual or olfactory detection of smoke.  Where leaks or deficiencies are detected they
shall be repaired and the test repeated until owner's and engineer of record's  representatives are
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satisfied that the test has been "passed".  Written observations (minutes) of the test shall be
documented by the Plumbing Contractor and provided for record with O&M Materials.

D. When the smoke appears at stack openings on the roof (VTRs), the stack openings shall be
closed and a pressure equivalent to a 1-inch water column (248.8 Pa) shall be held on the entire
system for a test period of not less than 15 minutes while personnel spread throughout the area of
the test observe for visual or olfactory detection of smoke.  Where leaks or deficiencies are
detected they shall be repaired and the test repeated until owner's and engineer of record's
 representatives are satisfied that the test has been "passed".  

E. Written observations (minutes) of the test shall be documented by the Plumbing Contractor and
provided for record with O&M Materials.

3.08 DWV HYDROSTATIC TESTING
A. Waste and vent piping shall be hydrostatically tested at each floor.  A test tee will be installed

below each floor and pipe will be filled with water for a height of 10' above finished floor.  The pipe
shall be gas and watertight.  Water shall stand in the system for a period of 30 minutes without
evidence of leakage. After the waste and vent piping has been hydrostatically tested for the entire
system the piping shall be smoke tested using smoke bombs. The contractor shall plug waste line
where it exits building, fill all of the traps with water and test the waste and vent piping by using a
smoke bomb in a wall or floor cleanout. He shall install a plug on the cleanout once the smoke
bomb has been dropped into the cleanout. The smoke bomb test shall be held for thirty minutes
without evidence of leakage in the piping.  The smoke bombs for this testing shall be furnished by
the contractor. Once the testing of the piping has been completed, the contractor shall flush all of
the smoke bombs from the waste piping system

B. All piping and equipment installed under this Contract shall be tested in the presence of the
Engineer and the proper Plumbing Inspector, and proved tight for the periods stated above, or
longer if required by the Inspector

C. The final test of the completed drainage and vent systems shall be visual and
D. No plumbing system or part thereof shall be covered or concealed until after it has been tested and

approved.
E.  If such work has been covered or concealed before testing, it shall be exposed for testing
F. After the pipe is installed, tested and inspected, backfill shall be installed and compacted.  Backfill

material shall conform to ASTM D-2371 Soil Class III.  Backfill shall be installed, compacted and
tested in 6” layers up to 12” above top of pipe.  Backfill shall continue in 12” layers to finished
grade

3.09 DWV UNDERGROUND CAMERA INVESTIGATION
A. The entire underground waste piping system shall be videoed and recorded by the Contractor on

an audible CD/DVD to ensure that the Owner knows the location of the piping being viewed.  The
recorded CD/DVD shall be provided to the Engineer of Record and the Owner's Project Manager
three (3) weeks prior to Substantial Completion inspection.  The Substantial Completion inspection
cannot occur until the video has been reviewed and all the underground waste piping system has
been approved by the Engineer in Record.

3.10 SCHEDULES
A. Pipe Hanger Spacing:

1. Metal Piping:
a. Pipe Size:  1/2 inches to 1-1/4 inches:

1) Maximum Hanger Spacing:  6.5 ft.
2) Hanger Rod Diameter:  3/8 inches.

b. Pipe Size:  1-1/2 inches to 2 inches:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  3/8 inch.

c. Pipe Size:  2-1/2 inches to 3 inches:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  1/2 inch.

d. Pipe Size:  4 inches to 6 inches:
1) Maximum Hanger Spacing:  10 ft.
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2) Hanger Rod Diameter:  5/8 inch.
e. Pipe Size:  8 inches to 12 inches:

1) Maximum hanger spacing:  14 ft.
2) Hanger Rod Diameter:  7/8 inch.

2. Plastic Piping:
a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.
2) Hanger Rod Diameter:  3/8 inch.

3. Install hangers for PEX tubing in strict accordance with manufactures instructions.

END OF SECTION  22 10 05
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SECTION 22 10 06
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Drains
B. Cleanouts
C. Hose bibbs
D. Hydrants
E. Refrigerator valve and recessed box
F. Water hammer arrestors
G. Mixing valves

1.02 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.
B. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers 2017.
C. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze

Resistance 2011 (Reaffirmed 2016).
D. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
E. NSF 372 - Drinking Water System Components - Lead Content 2022.
F. PDI-WH 201 - Water Hammer Arresters 2017.

1.03 SUBMITTALS
A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.
B. Certificates:  Certify that grease interceptors meet or exceed specified requirements.
C. Operation Data:  Indicate frequency of treatment required for interceptors.
D. Project Record Documents:  Record actual locations of equipment, cleanouts, backflow

preventers, water hammer arrestors, access panels.
E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Loose Keys for Outside Hose Bibbs:  One.
2. Extra Hose End Vacuum Breakers for Hose Bibbs:  One.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this

section with not less than five years documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept specialties on site in original factory packaging.  Inspect for damage.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61 and NSF
372 for maximum lead content.

2.02 DRAINS
A. Floor Drains:
B. Floor Drain (FD-1):

2.03 CLEANOUTS
A. Manufacturers:

1. Jay R. Smith Manufacturing Company; [______]:  www.jayrsmith.com/#sle.
2. Josam Company; [_____]:  www.josam.com/#sle.
3. Zurn Industries, LLC; [______]:  www.zurn.com/#sle.
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2.04 HOSE BIBBS
A. Manufacturers:

1. Jay R. Smith Manufacturing Company; [______]:  www.jayrsmith.com/#sle.
2. Murdock Manufacturing, Inc; [______]:  www.murdockmfg.com/#sle.
3. Watts Regulator Company; [______]:  www.wattsregulator.com/#sle.
4. Zurn Industries, LLC; [______]:  www.zurn.com/#sle.

B. Interior Hose Bibbs:
1. Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose thread

spout, chrome plated where exposed with handwheel, integral vacuum breaker in compliance
with ASSE 1011.

2.05 HYDRANTS
A. Manufacturers:

1. Arrowhead Brass & Plumbing, LLC; [_____]:  www.arrowheadbrass.com/#sle.
2. Jay R. Smith Manufacturing Company; [_____]:  www.jayrsmith.com/#sle.
3. Murdock Manufacturing, Inc; [______]:  www.murdockmfg.com/#sle.
4. Zurn Industries, LLC; [_____]:  www.zurn.com/#sle.

B. Wall Hydrants:
1. ASSE 1019; freeze resistant, self-draining type with chrome plated wall plate hose thread

spout, handwheel, and integral vacuum breaker.
2.06 REFRIGERATOR VALVE AND RECESSED BOX

A. Box Manufacturers:
1. IPS Corporation/Water-Tite; [______]:  www.ipscorp.com/#sle.
2. Oatey Supply Chain Services, Inc; [______]:  www.oatey.com/#sle.
3. Viega LLC; [_____]:  www.viega.us/#sle.

B. Valve Manufacturers:
1. IPS Corporation/Water-Tite; [______]:  www.ipscorp.com/#sle.
2. Viega LLC; [_____]:  www.viega.us/#sle.
3. Zurn Industries, LLC; [______]:  www.zurn.com/#sle.

2.07 WATER HAMMER ARRESTORS
A. Manufacturers:

1. Cash Acme, a brand of Reliance Worldwide Corporation
2. Jay R. Smith Manufacturing Company :  www.jayrsmith.com/#sle.
3. Watts Regulator Company, a part of Watts Water Technologies
4. Zurn Industries, LLC

B. Water Hammer Arrestors:
1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201, precharged

suitable for operation in temperature range minus 100 to 300 degrees F and maximum 250
psi working pressure.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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SECTION 22 30 00
PLUMBING EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water Heaters:
1. Commercial electric.

B. Diaphragm-type compression tanks.
C. In-line circulator pumps.

1.02 REFERENCE STANDARDS
A. ANSI Z21.10.1 - Gas Water Heaters, Volume I, Storage Water Heaters with Input Ratings of

75,000 Btu Per Hour or Less 2019, with Errata (2020).
B. ANSI Z21.10.3 - Gas-Fired Water Heaters, Volume III, Storage Water Heaters with Input Ratings

Above 75,000 Btu Per Hour, Circulating and Instantaneous 2019.
C. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for

Construction of Pressure Vessels 2021.
D. NEMA MG 1 - Motors and Generators 2021.
E. NFPA 31 - Standard for the Installation of Oil-Burning Equipment 2020.
F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
G. UL 174 - Standard for Household Electric Storage Tank Water Heaters Current Edition, Including

All Revisions.
H. UL 778 - Standard for Motor-Operated Water Pumps Current Edition, Including All Revisions.
I. UL 1453 - Standard for Electric Booster and Commercial Storage Tank Water Heaters Current

Edition, Including All Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the work
of this section; require attendance by all affected installers.

B. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious manner.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittals procedures.
B. Product Data:

1. Provide dimension drawings of water heaters indicating components and connections to other
equipment and piping.

2. Indicate pump type, capacity, power requirements.
3. Provide certified pump curves showing pump performance characteristics with pump and

system operating point plotted.  Include NPSH curve when applicable.
4. Provide electrical characteristics and connection requirements.

C. Project Record Documents:  Record actual locations of components.
D. Operation and Maintenance Data:  Include operation, maintenance, and inspection data,

replacement part numbers and availability, and service depot location and telephone number.
E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Pump Seals:  One of each type and size.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified
in this section, with minimum ten years of documented experience.

B. Certifications:
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1. Water Heaters:  NSF approved.
2. Gas Water Heaters:  Certified by CSA International to ANSI Z21.10.1, as applicable, in

addition to requirements specified elsewhere.
3. Electric Water Heaters:  UL listed and labeled to UL 174.
4. Oil-Fired Water Heaters:  To NFPA 31.
5. Pressure Vessels for Heat Exchangers:  ASME labeled to ASME BPVC-VIII-1.
6. Water Tanks:  ASME labeled to ASME BPVC-VIII-1.
7. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
C. Identification:  Provide pumps with manufacturer's name, model number, and rating/capacity

identified by permanently attached label.
D. Performance:  Ensure pumps operate at specified system fluid temperatures without vapor binding

and cavitation, are non-overloading in parallel or individual operation, operate within 25 percent of
midpoint of published maximum efficiency curve.

E. ASME STAMP: All Boilers, Water Heaters, and/or Pressure Vessels and their components shall
bear the ASME Stamp and where applicable shall bear the ASME HLW stamp.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide seven year manufacturer warranty for domestic water heaters.

PART 2  PRODUCTS
2.01 WATER HEATERS

A. Manufacturers:
1. A.O. Smith Water Products Co
2. Bock Water Heaters, Inc
3. Rheem Manufacturing Company
4. Lochinvar LLC
5. Tankless - Stiebel Eltron, Chronomite, Navien, Lochinvar
6. Bradford-White
7. LAARS
8. Substitutions:  Not permitted.

B. Commercial Electric:
1. Type:  Factory-assembled and wired, electric, vertical storage.
2. Performance:

a. Energy Factor:  see fixture schedule.
b. Storage Capacity:  see fixture schedule gal.
c. First Hour Rating:  see fixture schedule gal.
d. Heating Element Size:  see fixture schedule kW.
e. Number of Heating Elements:  see fixture schedule.
f. Minimum Recovery Rate:  see fixture schedule gph with 100 degrees F temperature rise.
g. Maximum Working Pressure:  150 psig.

3. Electrical Characteristics:
a. see fixture schedule volts, single phase, 60 Hz.
b. see fixture schedule amperes maximum fuse size.

4. Tank:  glass lined, duplex alloy, nickel plating, or approved lining welded steel; 4 inch
diameter inspection port, thermally insulated with minimum 2 inches glass fiber encased in
corrosion-resistant steel jacket; baked-on enamel finish.

5. Controls:  Automatic immersion water thermostat; externally adjustable temperature range
from 60 to 180 degrees F, flanged or screw-in nichrome elements, high temperature limit
thermostat.

6. Accessories:
a. Water Connections:  Brass.
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b. Dip Tube:  By Manufacturer.
c. Drain valve.
d. Anode:  By Manufacturer.
e. Temperature and Pressure Relief Valve:  ASME labeled.

7. Controls:  Ventilated control cabinet, factory-wired with solid state progressive sequencing
step controller, fuses, magnetic contactors, control transformer, pilot lights indicating main
power and heating steps, control circuit toggle switch, electronic low-water (probe-type) cut-
off, high temperature limit thermostat, flush-mounted temperature and pressure gauges.

8. Heating Elements:  Flange-mounted immersion elements; individual elements sheathed with
Incoloy corrosion-resistant metal alloy, rated less than 75 W/sq in.

2.02 DIAPHRAGM-TYPE COMPRESSION TANKS
A. Manufacturers:

1. Amtrol Inc :  www.amtrol.com/#sle.
2. Bell & Gossett, a xylem brand :  www.bellgossett.com/#sle.
3. Taco, Inc :  www.taco-hvac.com/#sle.
4. Watts.
5. Substitutions:  Not permitted.

B. Construction:  Welded steel, tested and stamped in accordance with ASME BPVC-VIII-1; supplied
with National Board Form U-1, rated for working pressure of 125 psig, with flexible EPDM
diaphragm sealed into tank, and steel legs or saddles.

C. Accessories:  Pressure gauge and air-charging fitting, tank drain; precharge to 12 psig.
2.03 IN-LINE CIRCULATOR PUMPS

A. Manufacturers:
1. Armstrong Fluid Technology :  www.armstrongfluidtechnology.com/#sle.
2. Bell & Gossett, a xylem brand :  www.bellgossett.com/#sle.
3. Taco.
4. Grundfos
5. Substitutions:  Not permitted.

B. Casing:  Bronze, rated for 125 psig working pressure, with stainless steel rotor assembly.
C. Impeller:  Bronze.
D. Shaft:  Alloy steel with integral thrust collar and two oil lubricated bronze sleeve bearings.
E. Seal:  Carbon rotating against a stationary ceramic seat.
F. Drive:  Flexible coupling.
G. Performance:

2.04 ELECTRICAL WORK
A. Provide electrical motor driven equipment specified complete with motors, motor starters, controls,

and wiring.
B. Electrical characteristics to be as specified or indicated.
C. Furnish motor starters complete with thermal overload protection and other appurtenances

necessary for the motor control specified.
D. Supply manual or automatic control and protective or signal devices required for the operation

specified, and any control wiring required for controls and devices not shown.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.

B. Coordinate with plumbing piping and related fuel piping work to achieve operating system.
C. Domestic Water Storage Tanks:

1. Provide steel pipe or concrete pad support, independent of building structural framing
members.
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2. Clean and flush prior to delivery to site.  Seal until pipe connections are made.
D. Pumps:

1. Ensure shaft length allows sump pumps to be located minimum 24 inches below lowest invert
into sump pit and minimum 6 inches clearance from bottom of sump pit.

2. Provide air cock and drain connection on horizontal pump casings.
3. Provide line sized isolating valve and strainer on suction and line sized soft seated check

valve and balancing valve on discharge.
4. Decrease from line size with long radius reducing elbows or reducers.  Support piping

adjacent to pump such that no weight is carried on pump casings.  Provide supports under
elbows on pump suction and discharge line sizes 4 inches and over.

5. Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25
percent of midpoint of published maximum efficiency curve.

6. Align and verify alignment of base mounted pumps prior to start-up
END OF SECTION  22 30 00
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SECTION 22 40 00
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water closets
B. Urinals
C. Lavatories
D. Sinks
E. Service sinks
F. Mop sinks.
G. Under-lavatory pipe supply covers.
H. Electric water coolers
I. Emergency showers

1.02 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.
B. ANSI Z358.1 - American National Standard for Emergency Eyewash and Shower Equipment 2014.
C. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use 1997

(Reaffirmed 2017).
D. ASME A112.18.1 - Plumbing Supply Fittings 2018, with Errata.
E. ASME A112.19.1 - Enamelled Cast Iron and Enamelled Steel Plumbing Fixtures 2018.
F. ASME A112.19.2 - Ceramic Plumbing Fixtures 2018, with Errata.
G. ASME A112.19.3 - Stainless Steel Plumbing Fixtures 2022.
H. ASME A112.19.4M - Porcelain Enameled Formed Steel Plumbing Fixtures 1994 (Reaffirmed

2009).
I. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks 2022.
J. ASME A112.19.14 - Six-Liter Water Closets Equipped with a Dual Flushing Device 2013

(Reaffirmed 2018).
K. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices 2020.
L. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
M. IAPMO Z124 - Plastic Plumbing Fixtures 2022.
N. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
O. ISFA 2-01 - Classification and Standards for Solid Surfacing Material 2013.
P. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
Q. NSF 372 - Drinking Water System Components - Lead Content 2022.

1.03 DELIVERY, STORAGE, AND HANDLING
A. Accept fixtures on site in factory packaging only.  Inspect for damage.
B. Protect products from damage while transporting, handling, or in storage.
C. Protect installed fixtures from damage by securing areas and by leaving factory packaging in place

to protect fixtures and prevent use.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and NSF
372 for maximum lead content; label pipe and fittings.

2.02 FLUSH VALVE WATER CLOSETS
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A. Water Closets:  Vitreous china, ASME A112.19.2,siphon jet flush action , china bolt caps .
1. Manufacturers:

a. American Standard, Inc
b. Zurn Industries, Inc
c. Toto
d. Sloan

B. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and
accessories.
1. Sensor-Operated Type:  Solenoid operator , normal voltage or battery as indicated in fixture

schedule , infrared sensor with mechanical over-ride or over-ride push button .
2. Concealed Type:  Rough brass, exposed parts chrome plated, wall escutcheon, wheel handle

stop.
3. Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop.
4. Metering Type:  Easily accessible adjustment nut.
5. Manufacturers:

a. Hydrotek :
b. Delany Products :
c. Sloan Valve Company :
d. Zurn Industries, Inc :

C. Seats:
1. Manufacturers:

a. American Standard, Inc 
b. Bemis Manufacturing Company 
c. Church Seat Company 
d. Olsonite :  www.olsonite.com/#sle.
e. Zurn Industries, Inc 

2. Solid white  plastic, open front, extended back,  self-sustaining hinge,  brass bolts, without 
cover unless otherwise specified in fixture schedule.

D. Water Closet Carriers:
1. Manufacturers:

a. JOSAM Company; [______]:  www.josam.com/#sle.
b. Zurn Industries, Inc; [______]:  www.zurn.com/#sle.
c. JR Smith [____] .
d. Watts

2. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable spud,
lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

2.03 WALL HUNG URINALS
A. Wall Hung Urinal Manufacturers:

1. American Standard, Inc
2. Zurn
3. Sloan 
4. Toto

B. Urinals:  Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.
1. Flush Volume: 0.125 gallons , maximum.
2. Flush Valve:  Exposed (top spud).
3. Flush Operation:  Sensor operated .
4. Trap:  Integral.
5. Supply Size:  3/4 inch.
6. Outlet Size:  2 inches.

C. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and
accessories.
1. Sensor-Operated Type:  Solenoind or motor-driven operator, low voltage hard-wired, infrared

sensor with mechanical over-ride or over-ride push button.
2. Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop.



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

PLUMBING FIXTURES 22 40 00  - 3 

2.04 LAVATORIES
A. Lavatory Manufacturers:

1. American Standard, Inc; [______]:  www.americanstandard-us.com/#sle.
2. Kohler Company; [______]:  www.kohler.com/#sle.

B. Vitreous China Wall Hung Basin:  ASME A112.19.2; vitreous china wall hung lavatory, [___] by
[___] inch minimum, with 4 inch high back, rectangular basin with splash lip, front overflow, and
soap depression.

2.05 SINKS
A. Single Compartment Bowl:  ASME A112.19.3; [_____] by [_____] by [_____] inch  outside

dimensions 18 gage, [_____] inch  thick, Type 304  stainless steel, self rimming and undercoated,
with ledge back drilled for trim.
1. Drain:  1-1/2 inch chromed brass drain.
2. Drain:  3-1/2 inch crumb cup and tailpiece.

2.06 UNDER-LAVATORY PIPE SUPPLY COVERS
A. Manufacturers:

1. Plumberex Specialty Products, Inc; [_____]:  www.plumberex.com/#sle.
B. Basis of Design:  Plumberex Specialty Products, Inc; www.plumberex.com/#sle.

1. Under-Lavatory Covers with Snap-Lock Fasteners (Molded):  Plumberex Pro-Extreme.
2.07 ELECTRIC WATER COOLERS
2.08 BI-LEVEL, ELECTRIC WATER COOLERS

A. Bi-level, Electric Water Cooler Manufacturers:
1. Elkay Manufacturing Company; [______]:  www.elkay.com/#sle.
2. Murdock Manufacturing, Inc; [______]:  www.murdockmfg.com/#sle.
3. Oasis International; [______]:  www.oasiscoolers.com/#sle.

B. Water Cooler:  Bi-level, electric, mechanically refrigerated; surface mounted, ADA compliant;
stainless steel top, vinyl on steel body, elevated anti-squirt bubbler with stream guard, automatic
stream regulator, push button, mounting bracket; integral air cooled condenser and stainless steel
grille.
1. Capacity:  8 gallons per hour of 50 degrees F water with inlet at 80 degrees F and room

temperature of 90 degrees F, when tested in accordance with ASHRAE Std 18.
2. Electrical:  115 V, 60 Hertz compressor, 6 foot cord and plug for connection to electric wiring

system including grounding connector.
2.09 MOP SINKS

A. Mop Sink Manufacturers:
1. Acorn Engineering Company; [______]:  www.americanstandard-us.com/#sle.
2. Just Manufacturing Company; [______]:  www.justmfg.com/#sle.
3. Zurn Industries, Inc; [______]:  www.zurn.com/#sle.

B. Terrazzo Mop Sink Manufacturers:
1. Acorn Engineering Company; [______]:  www.americanstandard-us.com/#sle.
2. Just Manufacturing Company; [______]:  www.justmfg.com/#sle.
3. Zurn Industries, Inc; [______]:  www.zurn.com/#sle.

2.10 EMERGENCY EYE AND FACE WASH
A. Emergency Wash Manufacturers:

1. Bradley .
2. Guardian
3. Haws
4. Speakman
5. Approved Equal

B. Emergency Wash:  ANSI Z358.1; wall-mounted, self-cleaning, non-clogging eye and face wash
with quick opening, full-flow valves, stainless steel eye and face wash receptor, twin eye wash
heads and face spray ring, stainless steel dust cover, copper alloy control valve and fittings.
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2.11 EMERGENCY SHOWERS
A. Emergency Shower Manufacturers:

1. Bradley.
2. Guardian
3. Haws
4. Speakman
5. Approved Equal

B. Emergency Shower:  ANSI Z358.1; wall-mounted, self- cleaning, non-clogging 8 inch diameter
stainless steel deluge shower head with elbow, one inch full flow valve with pull chain and 8 inch
diameter ring, one inch interconnecting fittings.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
B. Verify that electric power is available and of the correct characteristics.
C. Confirm that millwork is constructed with adequate provision for the installation of counter top

lavatories and sinks.
3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture rough-in
/ connection schedule found in the drawings for particular fixtures unless piping sizes are
otherwise noted on plans and/or risers in drawings.

3.03 INSTALLATION
A. Install each fixture with trap, easily removable for servicing and cleaning.
B. Provide chrome plated rigid supplies to fixtures with loose key  stops, reducers, and escutcheons.

 Stainless Steel Flexible supplies may be used only when previously approved by the engineer or
where specified in drawings.

C. Install fixtures and components level and plumb.
D. Install and secure fixtures in place according to manufacturer's recommendations with fixture

manufacturer's supplied wall supports  and bolts where required and unless otherwise stated in
drawings.

E. Solidly attach water closets to floor with lag screws.  Lead flashing is not intended hold fixture in
place.

F. All plumbing fixtures, with the exception of Electric Water Coolers, shall be neatly caulked to the
wall or floor with paintable white silicone caulking compound.  Countertop lavatories shall be
caulked watertight.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS
A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before rough-

in and installation.  Notify Engineer of conflicts or discrepancies prior to the start of work.
3.05 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow.
3.06 CLEANING

A. Thoroughly Clean all plumbing fixtures and equipment.
3.07 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.
B. Do not permit use of fixtures by construction personnel.
C. Repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  22 40 00
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SECTION 23 00 00
MECHANICAL ALTERNATES

PART 1 GENERAL
1.01 LIST OF ALTERNATES

A. Refer to Division 01 Specification and Bid Form for Alternates.
END OF SECTION 23 00 00  23 00 00
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SECTION 23 01 00
HVAC GENERAL PROVISIONS

PART 1 GENERAL
1.01 SCOPE OF WORK

A. The Contractor shall provide all materials, equipment and labor necessary to install and set into
operation the heating and air conditioning equipment as shown on the Engineering Drawings and
as contained herein.

B. Intent of the drawings and specifications is to obtain complete systems, tested, adjusted, and
ready for operation.

C. Include incidental details not usually indicated or specified, but necessary for proper installation
and operation.

1.02 QUALITY ASSURANCE
A. Refer to the General and Supplementary General Conditions and Division 01.
B. Check, verify, and coordinate work with drawings and specifications of other trades. Include

modifications, relocations, and adjustments necessary to complete work or to avoid interference
with other trades.

C. All work shall be in accordance with local, state and federal regulations.  Minimum requirements
shall be the North Carolina State Building Code.

D. The Contractor shall be responsible for obtaining all permits and shall notify inspection
departments as work progresses.

E. Whenever the words "Approval", "Approved", or "Approved Equal" appear, it is intended that items
other than the model number specified shall be subject to the approval of the engineer.

F. Where a submitted product has electrical requirements that differ from the Basis of Design
specified product, it is the Mechanical Contractor's responsibility to coordinate the electrical
requirements of the equipment with the Electrical Engineer and Electrical Contractor at no
additional cost to the project.

G. All material and equipment that the Contractor proposed to substitute in lieu of those specified in
the Specifications, shall be submitted to the Engineer ten (10) days prior to the bid date for
evaluation.  The submittal shall include a full description of the material or equipment and all
pertinent engineering data required to substantiate the equality of the proposed item to that
specified.  Items that are submitted for approval after this date will not be accepted.

H. "Provide" as used herein shall mean that the Contractor responsible shall furnish and install said
item or equipment. "Furnish" as used herein shall mean that the Contractor responsible shall
acquire and make available said item or equipment and that installation shall be by others.  "Install"
as used herein shall mean that the Contractor responsible shall make installation of items or
equipment furnished by others.

I. Boiler Inspection Certificate - It shall be the responsibility of the Contractor to complete the
installation of fired or unfired pressure vessels and their safety devices in accordance with the
requirements of the latest edition of the North Carolina Department of Labor, "Boiler Inspection
Law, Rules and Regulations".
1. The Contractor shall be responsible for notifying the Bureau of Boiler Inspection in writing at

least two weeks prior to the date of completion of all equipment requiring inspection.
 Certificates furnished by the Bureau of Boiler Inspection shall be installed in a frame having a
removable glass cover and posted near the pressure vessel.  Certificates shall be installed
before requesting final inspection of the completed project.  The pressure vessel is NOT to be
operated before it is inspected and approved.

1.03 REQUIREMENT OF REGULATORY AGENCIES
A. Rules and regulations of Federal, State, and local authorities having jurisdiction, and utility

companies, in force at time of execution of contract shall become part of this specification.
1.04 SUBSTITUTIONS

A. Products are specified for use on this project by one of the following:
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1. Reference Standards and Description:  Any products meeting the Reference Standards and
Description will be acceptable (i.e., piping).

2. Naming of a product as an example to denote the quality standard of the product desired, in
which case three or more brands will be denoted (where applicable) to establish equivalent
designs.  Naming of a product does not restrict Bidders to a specific brand (i.e., fixtures,
valves, etc.).

3. Requests for approval of manufacturer's or substitutions which have not been preapproved
shall be made by using the forms at the end of this section.

B. During bidding period:  Submitted written requests from Bidders Only, using the forms herein,
       will be considered if received ten (10) calendar days prior to the date of receipt of bids to allow
for proper evaluation.  Requests from suppliers or subcontractors will not be considered.
   Substitutions will be considered when a product becomes unavailable through no fault of the
Contractor.  A request constitutes a representation that the Bidder/Contractor:
1. Has investigated proposed product and determined that it meets or exceeds the quality level

of the specified product and is suitable for use in the Work.
2. Will provide the same warranty for the substitution as for the specified product.
3. Will coordinate installation and make changes to other work which may be required for the

work to be complete with no additional cost to the Owner.
4. Waives claims for additional cost or time extension which may subsequently become

apparent.
5. Has included a list of similar projects on which this product has been used with names and

telephone numbers for verification.
6. Has written verification from the product manufacturer that this product has been in use a

minimum of two (2) years on a project similar to this work.
7. Substitutions will not be considered when they are indicated or implied on shop drawing or

product data submittals, without separate written request, or when acceptance will require
revision to the Contract Documents.

C. Architect/Engineer Review
1. Review and approval will rely on manufacturer's literature and other data as outlined herein.
2. Inadequacies in such submittals that fail to identify unsuitability are the responsibility of the

parties making submittal.
D. Substitution Procedure

1. Submit three copies of request for substitution for consideration.  Limit each request to one
proposed substitution.

2. Submit shop drawings, product data, and certified test results attesting to the proposed
product equivalence.

3. Submit listing of similar projects.
4. Submit manufacturer's written verification that product has been in use a minimum of two (2)

years at similar projects.
5. The Architect/Engineer will notify Contractor, in writing, of decision to accept or reject request.
6. Products bid or incorporated in the work that are not specified and without written approval of

the Architect/Engineer may not be acceptable, and if not, the Contractor will be required to
furnish and install the products specified.

7. The Architect/Engineer will issue written approvals of product substitutions to all Bidders.
 Substitutions are not approved without written approval.

8. FORMS:  Copy forms incorporated at the end of this section and use for all product
substitution requests.

1.05 SUBMITTALS
A. Refer to General and Supplementary General Conditions and Division 01.
B. For satisfying submittal requirements for Division 23, "Product Data" is usually more appropriate

than true "Shop Drawings" as defined in Division 01. However, the term "Shop Drawings" may be
used throughout the specifications.

C. Within ten days after notification of the award of the Contract and written notice to begin work, the
Contractor shall submit to the Architect/Engineer for approval a detailed list of equipment and
material which he proposes to use.  Items requiring submittal data for approval will be noted at this
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time.
D. Mark general catalog sheets and drawings to indicate specific items submitted and their correlation

to specific tagged equipment on the drawings. Cross out all nonapplicable or extraneous
information that does not apply to the submitted equipment. Circle or otherwise clearly indicate
applicable options.

E. Contractor shall clearly indicate deviations (if any) from the project specifications on each
submittal. Shop drawings accepted by the Engineer shall not relieve the Contractor of their
responsibility to construct the work in accordance with the Contract Documents.

F. Include proper identification of equipment or item by name and/or number, as indicated on the
Drawings.

G. Where manufacturer's reference numbers differ from those specified, clearly indicate such on the
submittal.

H. Where equipment or items specified include accessories, parts, and additional items under one
designation, submittals shall be complete and include all required components.

I. Equipment requiring electrical connections shall include composite wiring diagrams, motor
efficiency, and power factor data. Wiring diagrams submitted shall be specific to project conditions.

J. Where submittals cover products containing non-metallic materials, include MSDS sheets from the
manufacturer stating physical and chemical properties of components and precautionary steps to
be taken.

K. The Contractor shall provide an electronic PDF copy of submittal data.  The pdf shall contain
complete submittal data on all products, methods, etc. proposed for use on the project.

L. Each submittal shall bear the approval of the Contractor indicating that he has reviewed the data
and found it to meet the requirements of the specifications as well as space limitations and other
project conditions.  The submittals shall be clearly identified showing project name, manufacturer's
catalog number, and all necessary performance and fabrication data.

M. The Contractor shall submit to the Engineer a set of accurately marked up plans indicating all
changes encountered during the construction.  Final payment will be contingent on receipt of these
as-built plans.

N. The Contractor shall furnish an electronic PDF copy of maintenance and operating instructions as
outlined in Paragraph C (Execution), of this specification section.

O. The Contractor shall submit to the Owner all certificates required for operating system in
compliance with local, state and federal regulations.

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING
A. All material and equipment shall be delivered and unloaded by the Contractor within the project

site as noted herein or as directed by the Owner.
B. The Contractor shall protect all material and equipment from breakage, theft, or weather damage.

 No material or equipment shall be stored on the ground.
C. The material and equipment shall remain the property of the Contractor until the project has been

completed and turned over to the Owner.
1.07 WORK CONDITIONS AND COORDINATION

A. The Contractor shall review the electrical plans to establish points of connection and the extent of
electrical work to be provided in his Contract.  All electrical work shall be performed by a licensed
electrical contracting firm.

B. This Contractor shall be responsible for the final electrical connections to all equipment installed as
part of his contract.

C. Electrical work shall be in accordance with all local, state and national codes and as specified in
Division 26.

D. Where architectural features and elements govern location of work, refer to Architectural drawings
prior to fabrication of materials or system components.

E. Refer to the Structural Drawings to become familiar with structural member sizes, framing type and
configuration, opening sizes, and other details that could impact the work. Failure to coordinate
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with the Work of other trades, resulting in relocation of installed work to coordinate with
architectural and/or structural elements, shall NOT be allowed as a basis for extra compensation
by the contractor.

F. Where piping, ductwork, or other items are indiacted to be routed in the webbing of joists or
trusses, the mechanical contractor shall confirm with the General Contractor/Construction
Manager and steel supplier the final joist/truss profile prior to fabricating or order materials. The
actual final joist/truss profile shall be used in the BIM coordination effort.

G. Openings for insulated piping shall be based on the outside diameter of the insulation with
continuous insulation through the opening.

H. Seal non-fire rated floor penetrations with non-shrink grout or urethane caulk, as appropriate.
I. Seal non-rated wall openeings with urethane caulk.
J. Duct/pipe/conduit penetrations through floor slabs of mechanical platforms or slabs above the

bottom floor shall have water stopped curb surrounding the pipe/duct/conduit opening. Coordinate
with Construction Manager/General Contractor to confirm openings based on Coordination
Drawings.

K. Pipe, conduit and duct chases required for installation of work shall be provided by the General
Contractor unless otherwise noted.  This Contractor shall be responsible for coordinating the
location of all required chases.

L. All work shall be coordinated with other trades.  Cutting of new work and subsequent patching
shall be at the Contractor's expense at no extra cost to the Owner.

M. Contractor shall review the complete construction document package and determine, prior to the
bid, which portions of the above grade structural slabs are hard rock concrete and/or light weight
insulating concrete. Contractor shall review the Structural Engineer's requirements for attachment
of loads to slabs, joists, trusses, and other structural members. DO NOT exceed point loads on
Structural Engineer's drawings and details. Unistrut and/or other support appartus required to span
multiple joists or beams shall be included in the Contractor's bid. No additional monies will be
given for support steel or other components required to support Mechanical piping, duct,
equipment, or other items.

1.08 GUARANTEE
A. See the General and Supplementary General Conditions
B. Where extended warranties or guarantees are available from the manufacturer, the Contractor

shall prepare the necessary contract documents to validate these warranties as required by the
manufacturer and present them to the Architect/Engineer.

C. The Contractor shall include in his bid a full warranty and guarantee for a five (5) year period on
the compressors for the refrigeration equipment, including all chillers.  This warranty does not
include labor following the first year's Labor and Material Warranty.

PART 2 PRODUCT
2.01 GENERAL REQUIREMENTS

A. Materials and equipment shall be new, unless noted otherwise, of the highest grade and quality
and free from defects or other imperfections.  Materials and equipment found defective shall be
removed and replaced at the contractor's expense.

B. The contractor shall provide name plates for identification of all equipment, switches, panels, etc.
C. The name plates shall be laminated phenolic plastic, black front and back with white core, white

engraved letters (1/4" minimum) etched into the white core.  Name plates shall be fastened with
sheet metal screws.

PART 3 EXECUTION
3.01 INSPECTION

A. This Contractor shall examine the areas of completed work and shall insure that no defects or
errors are present which would result in the poor application or installation of subsequent work.

3.02 TEMPORARY SERVICES
A. Refer to Division 01
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3.03 INSTALLATION
A. All work shall be performed in a manner indicating proficiency in the trade.
B. Contractor may install additional piping, fittings, valves, etc., not indicated on the drawings, for

testing purposes or for convenience to faciliate installation of the work. Where such materials are
installed, they shall comply with the specifications and shall be sizes to be compatible with system
design. Remove such materials when they interfere with design conditions or as directed by the
Engineer.

C. Use of access panels in inaccessible ceilings for access to equipment, valves, dampers, etc., is
not permitted, unless access panels are indicated on the Architectural reflected ceiling plans.
Review any locations where additional access panels may be required with the Architect prior to
incorporating into Work.

D. This Contractor shall be responsible for completely cleaning the fireproofing from ALL materials or
equipment installed as part of this Contract. This includes, but is not limited to, ductwork, piping,
conduit, equipment, faceplates, boxes, disconnects, control panels, and cabling.

E. All conduit, pipes, ducts, etc. shall be either parallel to building walls or plumb where installed in a
vertical position and shall be concealed when located in architecturally finished areas.

F. Any cutting or patching required for installation of this Contractor's work shall be kept to a
minimum.  Written approval shall be required by the Architect/Engineer if cutting of primary
structure is involved.

G. All patching shall be done in such a manner as to restore the areas or surfaces to match existing
finishes.

H. The Contractor shall lay out and install his work in advance of pouring concrete floors or walls.  He
shall furnish all sleeves to the General Contractor for openings through poured masonry floors or
walls, above grade, required for passage of all conduits, pipes, or ducts installed by him.  The
Contractor shall provide all inserts and hangers required to support his equipment.

I. The annular space around ALL wall and floor penetrations shall be properly sealed. For rated
assemblies, a UL listed method shall be used. For non-rated wall and floors, the annular space
shall be packed with mineral wool, or another suitable non-combustible material, and caulked air
tight.

J. Installation of piping and ductwork shall not interfere with walkways or service access.
K. All trapeze hanger rods shall be cut to within 1" of the bottom nut.
L. Provide minimum 1/2" thick closed cell elastomeric foam insulation, applied with adhesive, on

lower edges of equipment and mechanical duct and pipe supporting elements suspended less
than 7 ft above finished floors, platforms, or roofs.

3.04 PERFORMANCE
A. The Contractor shall perform all excavation and backfill operations necessary for installation of his

work.
3.05 ERECTION

A. All support steel, angles, channels, pipes or structural steel stands and anchoring devices that may
be required to rigidly support or anchor material and equipment shall be provided by this
Contractor.

3.06 FIELD QUALITY CONTROL
A. The Contractor shall conform to the requirements of Division 3 for concrete testing.
B. All testing required for compliance with the Contract shall be as stated in subsequent sections.

3.07 ADJUST AND CLEAN
A. All equipment and installed materials shall be thoroughly clean and free of all dirt, oil, grit, grease,

etc.
B. Clean piping and ductwork both internally and externally to remove dirt, dust, debris, and other

foreign matter. When external surfaces of piping are rusted, clean and restore surface to original
condition.
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C. Clean all equipment as recommended by the manufacturer.
D. Factory painted equipment shall not be repainted unless damaged areas exist.  These areas shall

be touched up with a material suitable for intended service.  In no event shall name plates be
painted.

E. Dirt, dust, and other foreign matter shall be blown and/or cleaned from coils, terminal devices,
diffusers, registers, and grilles. Inspect all coils and comb coil fins where damaged to as-new
condition prior to test and balance work.

F. If the Owner has doubts or concerns about the cleanliness of the ductwork or air handling systems,
the Owner reserves the right to have a third-party assessment performed by a board certified
indoor environmental consultant to determine if the installation meets requirements as stipulated in
the National Air Duct Cleaners Association (NADCA) Assessment, Cleaning, and Restoration of
HVAC Systems. If duct systems or air handling units are found to have accumulated dirt or foreign
matter on interior surfaces in violation of NADCA guidelines, the Contractor shall be responsible
for all costs required to restore the air distribution system to new condition to the satisfaction of the
Owner. This shall include payment for all costs associated with third party testing of the systems.

G. At a scheduled meeting, the Contractor shall instruct the Owner or the Owner's representative in
the operation and maintenance of all equipment installed under his Contract (in the presence of
the Engineer).

H. Equipment with filter media shall be run for a period of two (2) weeks after completion of work at
which time a new filter media shall be installed with one change of filter media provided the Owner
for future replacement.  (Provide a total of three (3) sets).

I. The Contractor shall adjust the tension on all belts six months after the final inspection.
3.08 TESTING AND BALANCING

A. Tests for equipment, ductwork, piping, and other systems shall be performed as specified in their
respective sections in accordance with technical requirements indicated.

B. Provide equipment and devices required for testing, including fittings for additional openings as
required for the test apparatus.

C. All ductwork and piping inspections and testing shall be successfully completed with test reports
reviewed and approved by the Engineer before concealment or application of covering materials.

D. Testing shall be witnessed by the Engineer, unless otherwise indicated. Notify Engineer, Owner,
Commission Authority, and other parties at least 72 hours in advance of testing date. Engineer, at
his discretion, may opt not to witness a given test. In this case, The Construction Manager/General
Contractor and/or CxA shall witness the test and forward results to Engineer for review.

E. Contractor shall be responsible for certifying in writing all equipment and system test results.
Certification shall include identification of portion of system tested, date, time, weather conditions,
test criteria, testing medium, and pressure used, duration of test, and name and title of person
signing test certification document. Results shall be submitted to Engineer within three (3) days of
test completion.

3.09 MAINTENANCE AND OPERATING MANUAL
A. The Contractor shall prepare a PDF version of the manual describing the proper maintenance and

system operation.  This manual shall not consist of standard factory printed data intended for
dimension or design purposes (although these may be included), but shall be prepared to describe
this particular job.  This manual shall include the following:
1. A check list for periodic maintenance of all equipment.
2. Suggested setting of all controls and switches for normal operation, with description of control

and its location.
3. A check list for seasonal shutdown.
4. Maintenance and spare parts data for each major piece of equipment.
5. As-built wiring, interlock and control diagrams for equipment with color coding shown on

wiring and interlock diagrams.
6. Air and Water Balance Report.

B. The PDF shall be indexed, bookmarked, dated and signed by the Contractor when completed.
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C. The operating and maintenance manuals shall be submitted to the Engineer for approval.  When
the manuals are considered complete by the Engineer, they will be turned over to the Owner for
their permanent use.

END OF SECTION  23 01 00
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SECTION 23 05 12
ELECTRICAL WORK

PART 1 GENERAL
1.01 DIVISION OF WORK

A. This Contractor shall be responsible for the final electrical and the entire control connections and
wiring to all equipment installed as part of his contract.

B. Contractor shall review the electrical plans, where applicable, to establish points of connection and
the extent of his electrical work to be provided in his contract.

C. Unless otherwise noted, this Contractor shall wire from his equipment to disconnect switches,
junction boxes, or panelboard circuit breakers as provided by the Electrical Contractor or as
required by the existing conditions.

D. All power and control wiring shall be in conduits.  Refer to electrical specifications for conduit and
conduit fittings.

E. All electrical work shall be performed by a licensed electrician.
F. All electrical work shall be in accordance with the State Building Code and all its supplements, the

latest edition of the National Electrical Code and the electrical specifications.
PART 2 PRODUCT
2.01 GENERAL REQUIREMENTS

A. All motor starters, disconnects, switches, relays, conduits, conductors, etc. that are required for a
complete electrical power and/or control system shall conform to the requirements set forth by
NEC.

B. Refer to the plans for the type, size and electrical characteristics of the starters, disconnects,
switches, relays, conductor and conduits.

C. All conductors and conduits shall be sized as noted on the plans or As required per NEC.
D. All individual motor starters for mechanical equipment (i.e., fans, pumps, etc.) shall be furnished

and installed under Division 23.
E. All relays, actuators, timers, seven-day clocks, alternators, pressure, vacuum, float, flow,

pneumatic-electric, and electric-pneumatic switches, aquastats, freezestats, line and low voltage
thermostats, thermals, remote selector switches, remote push-button stations, emergency break-
glass stations, interlocking, disconnect switches beyond termination point, and other
appurtenances associated with equipment under Division 23 shall be furnished, installed and wired
under Division 23.

PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. All motor starters, disconnects, and switches shall be installed on or as close to the equipment
they are serving as possible, or where shown on the plans.

B. Electrical connection to equipment subject to vibration which develops objectionable noises shall
be made from the conduit system with short lengths of flexible "Liquid-Tite" conduit. Connection to
other equipment shall be made with rigid conduit.

C. Conduits shall be run in a concealed space such as wall cavities, ceiling cavities, etc. except in the
mechanical rooms where conduit may be run exposed.

END OF SECTION 23 05 12  23 05 12
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SECTION 23 05 17
SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe sleeves.
B. Pipe-sleeve seals.

1.02 REFERENCE STANDARDS
A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe

Insulation (Metal-Mesh Covered) (Industrial Type) 2022a.
B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2013a

(Reapproved 2017).
1.03 SUBMITTALS

A. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall
penetration seals.  Indicate installation, layout, weights, mounting and support details, and piping
connections.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this

section with minimum three years documented experience.
B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have

accumulated from the installation and testing of the system.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.
B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

PART 2  PRODUCTS
2.01 PIPE SLEEVES

A. Non-manufactured sleeves:
1. Cast iron or Schedule 40 steel

B. Vertical Piping:
1. Sleeve Length:  2 inch above finished floor.
2. Provide sealant for watertight joint.
3. Drilled Penetrations:  Provide 1-1/2 inch angle ring or square set in silicone adhesive around

penetration.
C. Pipe Passing Through Below Grade Foundation Walls or Exterior Walls:

1. Manufactured sleeve-seal system
2. Provide watertight space with link rubber or modular seal between sleeve and pipe on both

pipe ends.
D. Non-rated interior stud wall Penetrations:

1. Pack annular space with mineral wool and seal tight with caulk
E. Non-rated interior CMU wall Penetrations:

1. Pack annual space with mineral wool and seal with non-shrink grout.
F. Clearances:

1. Provide allowance for insulated piping.
2. All Rated Openings:  Caulked tight with fire stopping material in compliance with ASTM E814

 to prevent the spread of fire, smoke, and gases.
2.02 PIPE-SLEEVE SEALS

A. Manufacturers:
1. Advance Products & Systems, LLC 
2. Flexicraft Industries 
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3. GPT Industries
4. Or Approved Equal

B. Modular Mechanical Sleeve-Seal:
1. Elastomer-based interlocking links continuously fill annular space between pipe and wall-

sleeve, wall or casing opening.
2. Watertight seal between pipe and wall-sleeve, wall or casing opening.
3. Size and select seal component materials in accordance with service requirements.
4. Service Requirements:

a. Corrosion resistant.
b. Oil, fuel, gas, and solvent resistant.
c. Underground, buried, and wet conditions.
d. High Temperature, up to 400 degrees F.
e. Low temperature, down to minus 67 degrees F.

5. Glass-reinforced plastic pressure end plates.
C. Sealing Compounds:

1. Provide packing and sealing compound to fill pipe to sleeve thickness.
2. Combined packing and seal compound is to match partition fire-resistance hourly rating.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and foreign material, from inside and outside, before assembly.

3.02 INSTALLATION
A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
B. Install piping to conserve building space, to not interfere with use of space and other work.
C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, joints,

or connected equipment.
D. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.
3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt

with recessed square steel plate and nut above slab.
E. Structural Considerations:

1. Do not penetrate building structural members unless approved by the Structural Engineer.
F. Provide sleeves when penetrating footings, floors, and walls.  Seal pipe including sleeve

penetrations to achieve fire resistance equivalent to fire separation required.
1. Aboveground Piping:

a. Pack solid using mineral fiber in compliance with ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur

between conditioned and unconditioned spaces.
2. Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable

chloroprene inserts with mastic-sealed components.
G. Manufactured Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior  walls
at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.
4. Install field assembled sleeve-seal system components in annular space between sleeve and

piping.
5. Tighten bolting for a water-tight seal.
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6. Install in accordance with manufacturer's recommendations.
H. When installing more than one piping system material, ensure system components are compatible

and joined to ensure the integrity of the system.  Provide necessary joining fittings.  Ensure
flanges, union, and couplings for servicing are consistently provided.

3.03 CLEANING
A. Upon completion of work, clean all parts of the installation.
B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have

accumulated from the installation and testing of the system.
END OF SECTION  23 05 17
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vibration isolation requirements.
B. Vibration isolators.

1.02 REFERENCE STANDARDS
A. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition Cited by

Referring Code or Reference Standard.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate selection and arrangement of vibration isolation and/or seismic control

components with the actual equipment to be installed.
2. Coordinate the work with other trades to provide additional framing and materials required for

installation.
3. Coordinate compatibility of support and attachment components with mounting surfaces at

the installed locations.
1.04 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.
1. Vibration Isolators:  Include rated load capacities and deflections; include information on color

coding or other identification methods for spring element load capacities.
B. Shop Drawings - Vibration Isolation Systems:

1. Include dimensioned plan views and sections indicating proposed arrangement of vibration
isolators; indicate equipment weights and static deflections.

1.05 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this

section with minimum three years documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 VIBRATION ISOLATION REQUIREMENTS

A. Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing HVAC equipment and/or HVAC connections to vibration-isolated
equipment.

B. Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict with
other specified requirements:

C. General Requirements:
1. Select vibration isolators to provide required static deflection.
2. Select vibration isolators for uniform deflection based on distributed operating weight of actual

installed equipment.
3. Select vibration isolators for outdoor equipment to comply with wind design requirements.

D. Equipment Isolation:  Isolate all motor driven mechanical equipment, unless otherwise noted, from
building structure, and from systems which they serve, to prevent equipment vibrations from being
transmitted to structure.  Unless specifically indicated, follow the latest edition of ASHRAE
Application Handbook - Sound and Vibration Control, or manufacturer's recommendations for
isolator selection, whichever is more stringent. .
1. Select and locate isolators to produce uniform loading and deflection.  Use a minimum of 4

isolators to support each piece of equipment.
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2. Select vibration isolation devices based on the lowest operating speed of equipment.
2.02 VIBRATION ISOLATORS

A. Manufacturers:
1. Vibration Isolators:

a. Kinetics Noise Control, Inc
b. Mason Industries
c. Vibration Eliminator Company, Inc
d. The VMC Group/Amber Booth
e. Or Approved Equal

2. Source Limitations:  Furnish vibration-isolators and associated accessories produced by a
single manufacturer and obtained from a single supplier.

B. General Requirements:
1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant.
2. Spring Elements for Spring Isolators:

a. Color code or otherwise identify springs to indicate load capacity.
b. Lateral Stability:  Minimum lateral stiffness to vertical stiffness ratio of 0.8.
c. Designed to operate in the linear portion of their load versus deflection curve over

deflection range of not less than 50 percent above specified deflection.
d. Designed to provide additional travel to solid of not less than 50 percent of rated

deflection at rated load.
e. Selected to provide designed deflection of not less than 75 percent of specified

deflection.
f. Selected to function without undue stress or overloading.

C. Vibration Isolators for Nonseismic Applications:
1. Resilient Material Isolator Pads:

a. Description:  Single or multiple layer pads utilizing elastomeric (e.g. neoprene, rubber)
isolator material.

b. Pad Thickness:  As required for specified minimum static deflection; minimum 0.25 inch
thickness.

c. Multiple Layer Pads:  Provide bonded, galvanized sheet metal separation plate between
each layer.

2. Resilient Material Isolator Mounts, Nonseismic:
a. Description:  Mounting assemblies for bolting equipment to supporting structure utilizing

elastomeric (e.g. neoprene, rubber) isolator material; fail-safe type.
3. Resilient Material Isolator Hangers, Nonseismic:

a. Description:  Isolator assembly designed for installation in hanger rod suspension
system utilizing elastomeric (e.g. neoprene, rubber) isolator material for the lower hanger
rod connection.

4. Combination Resilient Material/Spring Isolator Hangers, Nonseismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing single or multiple free-standing, laterally stable steel spring(s) for the
lower hanger rod connection and elastomeric (e.g. neoprene, rubber) isolator material for
the upper hanger rod connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control

components and associated attachments.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
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B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

C. Secure fasteners according to manufacturer's recommended torque settings.
D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic

relative displacements as indicated or as required.
E. Vibration Isolation Systems:

1. Isolator Hangers:
a. Use precompressed isolator hangers where required to facilitate installation and prevent

damage to equipment utility connection provisions.
b. Locate isolator hangers at top of hanger rods in accordance with manufacturer's

instructions.
2. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting of

isolation.
3. Use elastomeric grommets for attachments where required to prevent short-circuiting of

isolation.
4. Adjust isolators to be free of isolation short circuits during normal operation.
5. Do not overtighten fasteners such that resilient material isolator pads are compressed beyond

manufacturer's maximum recommended deflection.
END OF SECTION  23 05 48
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Stencils.
D. Pipe markers.

1.02 REFERENCE STANDARDS
A. ASTM D709 - Standard Specification for Laminated Thermosetting Materials 2017.

1.03 SUBMITTALS
A. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
C. Product Data:  Provide manufacturers catalog literature for each product required.
D. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Air Handling Units:  Nameplates.
B. Automatic Controls:  Tags.  Key to control schematic.
C. Control Panels:  Nameplates.
D. Dampers:  Ceiling tacks, where located above lay-in ceiling.
E. Ductwork:  Stencilled painting.
F. Instrumentation:  Tags.
G. Major Control Components:  Nameplates.
H. Piping:  Stencilled painting .
I. Relays:  Tags.
J. Small-sized Equipment:  Tags.
K. Thermostats:  Nameplates.
L. Valves: Tags and ceiling tacks where located above lay-in ceiling.

2.02 NAMEPLATES
A. Manufacturers:

1. Advanced Graphic Engraving, LLC
2. Brimar Industries, Inc
3. Craftmark Pipe Markers
4. Kolbi Pipe Marker Co
5. Seton Identification Products, a Tricor Direct Company
6. Or Approved Equal

B. Letter Color:  Black.
C. Letter Height:  1/4 inch.
D. Background Color:  White.
E. Phenolic:  Conform to ASTM D709.

2.03 TAGS
A. Manufacturers:

1. Advanced Graphic Engraving
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2. Brady Corporation
3. Brimar Industries, Inc
4. Craftmark Pipe Markers
5. Kolbi Pipe Marker Co
6. Seton Identification Products, a Tricor Company
7. Or Approved Equal

B. Metal Tags:  Aluminum with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges. Use metal tags in return air plenums.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.
2.04 STENCILS

A. Manufacturers:
1. Brady Corporation
2. Craftmark Pipe Markers
3. Kolbi Pipe Marker Co
4. Seton Identification Products, a Tricor Company
5. Or Approved Equal

B. Stencils:  With clean cut symbols and letters of following size:
1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 1/2 inch high

letters.
2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 3/4 inch high

letters.
3. 2-1/2 to 6 inch Outside Diameter of Insulation or Pipe:  12 inch long color field, 1-1/4 inch high

letters.
4. 8 to 10 inch Outside Diameter of Insulation or Pipe:  24 inch long color field, 2-1/2 inch high

letters.
5. Over 10 inch Outside Diameter of Insulation or Pipe:  32 inch long color field, 3-1/2 inch high

letters.
6. Ductwork and Equipment:  2-1/2 inch high letters.
7. Stencil Paint:  Semi-gloss enamel, colors conforming to ASME A13.1.

2.05 CEILING GRID LABELS
A. Label each device or valve above the ceiling and label the ceiling grid below each. Indicate the

type of device or valve and its associated service (e.g. “Shutoff Valve – HW”, “VAV-21”).
B. Provide custom printed labels for each device, either vinyl or polypropylene, suitable for indoor /

outdoor applications. Use portable printer equal to Brady HandiMark Portable Industrial Labeling
System.

C. Labels shall be no more than 1-inch in height. Lettering shall be minimum 18-point font. Lettering
shall be black on white tape.

D. Provide a list of devices and valves labeled with the identical information in the O&M Manuals.
E. Submit samples of markings on three different devices for approval of the Owner and Engineer.
F. Ceiling grid markers shall be the color listed below:

1. Electrical - Pull Box/Disconnects/Future - Neon Red
2. Mechanical Equipment/Fan/Dampers, etc. - Neon Yellow
3. Gas valves/regulators/etc. - Yellow
4. Fire Alarm/Sprinklers/Life Safety - Red
5. Chilled Water Valves/Low point drains/etc. - Blue
6. Heating Hot Water Valves/Low point drains/etc. - Red

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION
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A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with sufficient
adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.
C. All piping and duct shall be labeled at least once in EVERY room. Piping and ductwork shall be

labeled every 15 ft and at every change of direction.
D. Install ductwork with stencilled painting.  Identify with air handling unit identification number and

area served.  Identify service (supply, return, exhaust, outside air, etc.)  Locate identification at air
handling unit, at each side of penetration of structure or enclosure, and at each obstruction.

E. Provide ceiling grid labels to locate valves or dampers above lay-in panel ceilings.  Locate in
corner of panel closest to equipment.

F. Identify control panels, manual motor starters, combination motor starters, disconnects, variable
frequency drives, and major control components outside panels with plastic nameplates.

G. Identify thermostats or temperature sensors relating to air handling units or valves with labels.
H. Identify valves in main and branch piping with valve labels.
I. Tag automatic controls, instruments, and relays. Key to control schematic.
J. Identify air handling units with plastic nameplates indicating unit number, area served, OEM and

external static pressure, based on actual equipment submittal data, number and size of filters, and
number and size of belts (where applicable).

K. Provide ceiling track markers to locate valves or dampers above T-bar type panel ceilings. Locate
in corner of panel closest to equipment. Markers shall be installed prior to request for above ceiling
inspection.

3.03 SCHEDULE
A. Standard Color Identification for Mechanical Piping (all labels shall be provided with flow arrows):

1. Condensate Drain        COND                  Black Lettering/White Background
2. Refrigerant                REF                     Black Lettering/Yellow Background

B. Standard Color Identification for Ductwork (all labels shall be provided with flow arrows):
1. Supply Air                             SUPPLY               Black Lettering
2. Return                                   RETURN              Black Lettering
3. Outside Air                            OUTSIDE AIR      Black Lettering
4. General Exhaust                   EXHAUST            Black Lettering

END OF SECTION  23 05 53
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
B. Measurement of final operating condition of HVAC systems.

1.02 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition 2016.
B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems

2008, with Errata (2019).
C. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental

Systems 2015, with Errata (2017).
1.03 SUBMITTALS

A. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.
1. Submit to Architect.
2. Submit to the Commissioning Authority.

B. Include at least the following in the plan:
1. Indicate standard to be followed (AABC or NEBB)
2. List of all airflow and system capacity   and efficiency measurements to be performed and a

description of specific test procedures, parameters, formulas to be used.
3. Copy of field checkout sheets and logs to be used, listing each piece of equipment to be

tested, adjusted and balanced with the data cells to be gathered for each.
4. Identification and types of measurement instruments to be used and their most recent

calibration date.
5. Discussion of what notations and markings will be made on the duct and piping drawings

during the process.
6. Final test report forms to be used.
7. Detailed step-by-step procedures for TAB work for each system and issue, including:

a. Terminal flow calibration (for each terminal type).
b. Diffuser proportioning.
c. Branch/submain proportioning.
d. Total flow calculations.
e. Rechecking.
f. Diversity issues.

8. Details of how TOTAL flow will be determined; for example:
a. Air:  Sum of terminal flows via control system calibrated readings or via hood readings of

all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA flow stations.
9. Specific procedures that will ensure that systems are operating at the lowest possible

pressures and methods to verify this.
10. Confirmation of understanding of the outside air ventilation criteria under all conditions.
11. Method of verifying and setting minimum outside air flow rate will be verified and set and for

what level (total building, zone, etc.).
12. Methods for making coil or other system plant capacity measurements, if specified.
13. Time schedule for TAB work to be done in phases (by floor, etc.).
14. Description of TAB work for areas to be built out later, if any.
15. Time schedule for deferred or seasonal TAB work, if specified.
16. False loading of systems to complete TAB work, if specified.
17. Exhaust fan balancing and capacity verifications, including any required room pressure

differentials.
18. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Control System Coordination Reports:  Communicate in writing to the controls installer all setpoint
and parameter changes made or problems and discrepancies identified during TAB that affect, or
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could affect, the control system setup and operation.
D. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and

balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Architect and for inclusion in operating and maintenance manuals.
3. Provide final reports in soft cover, letter size, 3-ring  binder manuals, complete with index

page and indexing tabs, with cover identification at front and side. Include set of reduced
drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat locations. The Final Report shall be placed in and become a part of the
Maintenance and Operations Manuals (4 copies).

4. Include actual instrument list, with manufacturer name, serial number, and date of calibration.
5. Form of Test Reports:  Where the TAB standard being followed recommends a report format

use that; otherwise, follow ASHRAE Std 111.
6. Units of Measure:  Report data in I-P (inch-pound) units only.
7. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Also include a certification sheet containing the seal and name, address, telephone

number, and signature of the Certified Test and Balance Engineer. Include in this
division a listing of the instruments used for the procedures along with proof of
calibration.

E. Project Record Documents:  Record actual locations of flow measuring stations and balancing
valves and rough setting.

1.04 QUALITY ASSURANCE
A. The TAB agency shall be a subcontractor of the General Contractor (or Construction Manager)

and shall report directly to and be paid by the General Contractor.
B. The TAB agency shall be either a certified member of AABC or NEBB to perform TAB service for

HVAC, water balancing and vibrations and sound testing of equipment. The certification shall be
maintained for the entire duration of duties specified herein.

C. Any agency that has been the subject of disciplinary action by either the AABC or NEBB within the
five years preceding Contract Award shall not be eligible to perform any work related to the TAB.
All work performed in this Section and in other related Sections by the TAB agency shall be
considered invalid if the TAB agency loses its certification prior to Contract completion, and the
successor agency’s review shows unsatisfactory work performed by the predecessor agency.

D. TAB Specialist: The TAB specialist shall be either a member of AABC or an experienced
technician of the Agency certified by NEBB. The certification shall be maintained for the entire
duration of duties specified herein. If, for any reason, the Specialist loses subject certification
during this period, the General Contractor shall immediately notify the Engineer and submit
another TAB Specialist for approval. Any individual that has been the subject of disciplinary action
by either the AABC or NEBB within the five years preceding Contract Award shall not be eligible to
perform any duties related to the HVAC systems, including TAB. All work specified in this Section
and in other related Sections performed by the TAB specialist shall be considered invalid if the
TAB Specialist loses its certification prior to Contract completion and must be performed by an
approved successor.

E. TAB Specialist shall be identified by the General Contractor within 60 days after the notice to
proceed. The TAB specialist will be coordinating, scheduling and reporting all TAB work and
related activities and will provide necessary information as required by the Resident Engineer. The
responsibilities would specifically include:
1. Shall directly supervise all TAB work.
2. Shall sign the TAB reports that bear the seal of the TAB standard. The reports shall be

accompanied by report forms and schematic drawings required by the TAB standard, AABC,
TABB or NEBB.

3. Would follow all TAB work through its satisfactory completion.
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4. Shall provide final markings of settings of all HVAC adjustment devices.
5. Permanently mark location of duct test ports.
6. Shall document critical paths from the fan or pump. These critical paths are ones in which are

100% open from the fan or pump to the terminal device. This will show the least amount of
restriction is being imposed on the system by the TAB firm. 

F. All TAB technicians performing actual TAB work shall be experienced and must have done
satisfactory work on a minimum of 3 projects comparable in size and complexity to this project.
Qualifications must be certified by the TAB agency in writing. The lead technician shall be certified
by AABC or NEBB

1.05 WARRANTY
A. National Project Performance Guarantee:  Provide a guarantee AABC or NEBB will assist in

completing requirements of the Contract Documents if TAB firm fails to comply with the Contract
Documents.  Guarantee includes the following provisions:
1. The certified TAB firm has tested and balanced systems according to the Contract

Documents.
2. Systems are balanced to optimum performance capabilities within design and installation

limits.
3. Warranty Period:  Five (5) years.

PART 2 PRODUCTS
2.01 PLUGS

A. Provide plastic plugs to seal holes drilled in ductwork for test purposes.
2.02 INSULATION REPAIR MATERIAL

A. Refer to individual insulation sections for repair of insulation removed or damaged during TAB
work.

PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System Balance.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection procedures
with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion submit
AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.
F. For each air handling system, provide a graphical static pressure profile indicating the pressure

drop across each component of the air handling unit (filter, coils, dampers, wheel, etc).
3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing work.  Ensure the following
conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
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4. Final filters are clean and in place.  If required, install temporary media in addition to final
filters.

5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Obtain design drawings and specifications and become thoroughly acquainted with the design
intent.

C. Obtain copies of approved shop drawings of all air handling equipment, outlets (supply, return, and
exhaust) and temperature control diagrams.

D. Compare design to installed equipment and field installations.
E. Walk the system to determine variations of installation from design.
F. Check filters for cleanliness.
G. Lubricate all motors and bearings.

3.04 ADJUSTMENT TOLERANCES
A. Air Systems Tolerances

Systems - Air Tolerances of Drawing
Design Remarks

Air Handling Units, Fans
(Supply, Return, Exhaust) -5% to + 10% Systems with Filters must be tested

at dirty conditions

Outdoor Air 100% to 110% To obtain this accuracy requires
ductwork be traversed

Terminal Units +/- 5%
Calibrate all boxes at minimum of
two points. Single point calibration
is not acceptable.

Diffusers and Grilles +/-10% If design is less than 100 CFM,
tolerance can be +/- 10 CFM

Pressurized Rooms - Positive
Supply +100-105% 
Exhaust or Return
100-95%

Room offset tolerance to design
100% to +110%

Pressurized rooms - Negative
Supply 95% to 100%
Exhaust or Return
100% to 105%

Room offset tolerance to design
100% to 105%

3.05 RECORDING AND ADJUSTING
A. Field Logs:  Maintain written logs including:

1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.
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C. Use only those instruments which have the maximum field measuring accuracy and are best
suited to the function being measured.

D. Apply instrument as recommended by the manufacturer.
E. When averaging values, take a sufficient quantity of readings that will result in a repeatability error

of less than 5 percent. When measuring a single point, repeat readings until 2 consecutive
identical values are obtained.

F. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to
be restored.  Set and lock memory stops.

G. Mark on drawings the locations where traverse and other critical measurements were taken and
cross reference the location in the final report.

H. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

I. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors
to electrical switch boxes, and restoring thermostats to specified settings.

J. Seal ducts and piping, and test for and repair leaks.
K. Seal insulation to re-establish integrity of vapor barrier.
L. Retest, adjust, and balance systems subsequent to significant system modifications and resubmit

test results.
3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

B. Test, adjust, and balance the air systems before the hydronic systems.
C. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of

duct.
D. Measure air quantities at air inlets and outlets.
E. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts and

noise. This includes adjusting the deflection of all diffuser and grilles.
F. Use volume control devices to regulate air quantities only to extent that adjustments do not create

objectionable air motion or sound levels. Effect volume control by duct internal devices such as
dampers and splitters.

G. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.
 Vary branch air quantities by damper regulation.

H. Measure static air pressure conditions on air supply units, including filter and coil pressure drops,
and total pressure across the fan. Make allowances for 50 percent loading of filters.
1. Artificially load filters by partially blanking to produce static pressure air drop of filter

manufacturer's recommeneded "dirty" pressure drop.
I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design

conditions.
J. Measure temperature conditions across outside air, return air, and exhaust dampers to check

leakage.
K. Where modulating dampers are provided, take measurements and balance at extreme conditions. 

3.07 DEMONSTRATION
A. Training

1. Train the Owner's maintenance personnel on troubleshooting procedures and testing,
adjusting, and balancing procedures. Provide four (4) hours on site training. Review with the
Owner's personnel the information contained in the Operating and Maintenance Data
specified in Division 1 and Section 23 01 00.

2. Schedule training with the Owner through the Engineer with at least 7 days prior notice.
3.08 SCOPE
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A. Test, adjust, and balance the following:
1. Air Cooled Refrigerant Condensers.
2. Wall mounted heat pumps
3. Air Coils.
4. Air Handling Units.
5. Fans.
6. Air Filters.
7. Air Inlets and Outlets.

B. This Section does NOT include:
1. Testing boilers and pressure vessels for compliance with safety codes.
2. Specifications for materials for patching mechanical systems.
3. Specifications for materials and installation of adjusting and balancing; refer to the respective

system sections for materials and installation requirements.
4. Requirements and procedures for piping and ductwork systems leakage tests.

3.09 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer.
2. Model/Frame.
3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.
6. Service factor.
7. Starter size, rating, heater elements.
8. Sheave Make/Size/Bore.

B. V-Belt Drives:
1. Identification/location.
2. Required driven RPM.
3. Driven sheave, diameter and RPM.
4. Belt, size and quantity.
5. Motor sheave diameter and RPM.
6. Center to center distance, maximum, minimum, and actual.

C. Air Cooled Condensers:
1. Identification/number.
2. Location.
3. Manufacturer.
4. Model number.
5. Entering DB air temperature, design and actual.
6. Leaving DB air temperature, design and actual.

D. Cooling Coils:
1. Identification/number.
2. Location.
3. Manufacturer.
4. Air flow, design and actual.
5. Entering air DB temperature, design and actual.
6. Entering air WB temperature, design and actual.
7. Leaving air DB temperature, design and actual.
8. Leaving air WB temperature, design and actual.
9. Water flow, design and actual.
10. Water pressure drop, design and actual.
11. Entering water temperature, design and actual.
12. Leaving water temperature, design and actual.
13. Air pressure drop, design and actual.

E. Heating Coils:
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1. Identification/number.
2. Location.
3. Manufacturer.
4. Air flow, design and actual.
5. Water flow, design and actual.
6. Water pressure drop, design and actual.
7. Entering water temperature, design and actual.
8. Leaving water temperature, design and actual.
9. Entering air temperature, design and actual.
10. Leaving air temperature, design and actual.
11. Air pressure drop, design and actual.

F. Air Moving Equipment:
1. Location.
2. Manufacturer.
3. Model number.
4. Air flow, specified and actual.
5. Return air flow, specified and actual.
6. Outside air flow, specified and actual.
7. Total static pressure (total external), specified and actual.
8. Inlet pressure.
9. Discharge pressure.
10. Fan RPM.

G. Exhaust Fans:
1. Location.
2. Manufacturer.
3. Model number.
4. Air flow, specified and actual.
5. Total static pressure (total external), specified and actual.
6. Inlet pressure.
7. Discharge pressure.
8. Fan RPM.

H. Duct Traverses:
1. System zone/branch.
2. Duct size.
3. Design air flow.
4. Test velocity.
5. Test air flow.
6. Duct static pressure.
7. Air temperature.

I. Terminal Unit Data:
1. Manufacturer.
2. Type, constant, variable, single, dual duct.
3. Identification/number.
4. Location.
5. Model number.
6. Size.
7. Minimum design air flow.
8. Maximum design air flow.
9. Maximum actual air flow.
10. Inlet static pressure.

J. Air Distribution Tests:
1. Air terminal number.
2. Room number/location.
3. Terminal type.
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4. Terminal size.
5. Design air flow.
6. Test (final) air flow.
7. Percent of design air flow.

END OF SECTION  23 05 93
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SECTION 23 07 13
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Duct insulation.
B. Duct liner.
C. Jacketing and accessories.

1.02 REFERENCE STANDARDS
A. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

2021a.
B. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means

of the Heat Flow Meter Apparatus 2021.
C. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial

and Industrial Applications 2013 (Reapproved 2019).
D. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation 2014

(Reapproved 2019).
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2022a.
G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 SUBMITTALS

A. Product Data: Provide product description, thermal characteristics, list of materials and thickness
for each service, and locations. Include the following information:
1. Schedule indicating insulation type, thickness, and location for each service
2. Density
3. Compressive Strength
4. "k" value at 75 deg F
5. Nominal "R" value
6. Flame spread rating

B. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable
workmanship and that installation standards will be achieved.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified

in this section with not less than three years of documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this

section , documented experience  and approved by manufacturer .
C. Before installing insulation, build mockups for each type of insulation and finish listed below to

demonstrate quality of insulation application and finishes.  Build mockups in the location indicated
or, if not indicated, as directed by Owner.  Use materials indicated for the completed Work. 
Mockups shall include piping insulation, ductwork insulation and equipment insulation.

D. All the ductwork and piping in pump rooms, mechanical rooms and equipment rooms including
areas without ceilings is to be considered as exposed piping or ductwork. This also includes
penthouses, interstitial spaces, and crawl spaces, where applicable.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site in original factory packaging, labelled with manufacturer's identification,

including product density and thickness.
B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical

damage, by storing in original wrapping.
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1.06 FIELD CONDITIONS
A. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics,

and insulation cements.
B. Maintain temperature during and after installation for minimum period of 24 hours.
C. Insulation shall not be installed until all testing and inspection of pipe, duct, vessel, etc. has been

completed and approved by Engineer/Owner’s representative.
PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, UL 723, ASTM E84, or UL 723. These ratings must be
as tested on composite of insulation, jacket or facing, and adhesive. Components such as
adhesives, mastics, and cements must meet the same individual ratings as minimum
requirements.

2.02 GLASS FIBER, FLEXIBLE
A. Manufacturer:

1. CertainTeed Corporation 
2. Johns Manville 
3. Knauf Insulation 
4. Owens Corning Corporation 
5. Or Approved Equal

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. K value:  0.36 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  1,200 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
3. Secure with pressure-sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film with pressure-

sensitive rubber-based adhesive.
E. Indoor Vapor Barrier Mastic:

1. Manufacturers:
a. Childers CP-35
b. Hardcast Seal-Tack AF

F. Tie Wire:  Annealed steel, 16 gauge, 0.0508 inch diameter.
2.03 GLASS FIBER, RIGID

A. Manufacturer:
1. CertainTeed Corporation
2. Johns Manville 
3. Knauf Insulation 
4. Owens Corning Corporation 
5. Or Approved Equal

B. Insulation:  ASTM C612; rigid, noncombustible blanket.
1. K Value:  0.24 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent.
4. Maximum Density:  8.0 pcf.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
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2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

3. Secure with pressure-sensitive tape.
D. Vapor Barrier Tape:

1. Manufacturers:
a. 3M
b. Polyguard
c. Shurtape

2. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film with pressure-
sensitive rubber-based adhesive.

E. Protective Coating:
1. Manufacturers:

a. Design Polymerics; DP 2510 Water Based, Low VOC, Duct Liner Protective Coating :
F. Indoor Vapor Barrier Finish:

1. Cloth:  Untreated; 9 oz/sq yd weight, glass fabric.
2. Vinyl emulsion type acrylic, compatible with insulation, white  color.

2.04 JACKETING AND ACCESSORIES
A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire-retardant

lagging adhesive.
1. Lagging Adhesive:

a. Manufacturers:
1) Design Polymerics; DP 3050 Water Based, Zero VOC, Premium Quality, Lagging

Adhesive, and Vapor Retarder
2) Childers CP-35

b. Compatible with insulation.
B. Mineral Fiber (Outdoor) Jacket:  Asphalt impregnated and coated sheet, 50 lb/square.
C. Aluminum Jacket:

1. Comply with ASTM B209/B209M, Temper H14, minimum thickness of 0.016 inch with factory-
applied polyethylene and kraft paper moisture barrier on the inside surface.

2. Thickness:  0.016 inch sheet.
3. Finish:  Embossed .
4. Joining:  Longitudinal slip joints and 2 inch laps.
5. Fittings:  0.016 inch thick die-shaped fitting covers with factory-attached protective liner.
6. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Test ductwork for design pressure prior to applying insulation materials.
B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Insulate all supply diffusers and ducted return grilles with 2" R6 Duct Wrap. Cut diffusers so there

is a folder 2" lap on all four sides. Take with FSK tape where insulated flex meets duct insulation
so there are no raw edges of fiberglass.

C. Install multiple layers of insulation with longitudinal and end seams staggered.
D. Install insulation with least number of joints practical.
E. Insulated Ducts Conveying Air Below Ambient Temperature:

1. Insulation on all pipes or ducts conveying air or liquids below the ambient temperature is
required to have a continuous vapor barrier. On all insulation with a vapor barrier, seal the
joints, duct wrap seams, vapor retarder (ASJ) film seams and penetrations in insulation at
hangers, supports, anchors, and other projections with a vapor-barrier coating/mastic as
specified in the individual insulation sections.
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2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs
from point of attachment to supported item to point of attachment to structure. Taper and seal
ends at attachment to structure with vapor-barrier coating/mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation material
manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

5. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
F. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces :  Provide rigid fiberglass

board insulation and finish with canvas jacket sized for finish painting .
G. Duct Wrap Insulation Application:

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier
adhesive or tape to match jacket.

2. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where
necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers. Spacers shall
be heavy density insulation board material. Refer to MICA 8th edition Plate 3-640.

3. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
4. Stop and point insulation around access doors and damper operators to allow operation

without disturbing wrapping.
3.03 SCHEDULES

A. All supply, outside air, and return air ductwork shall be completely insulated, unless otherwise
noted on the plans. Insulation shall completely cover flexible connections. Insulation shall be
minimum 2.5 inch thick or the thickness required to meet the R-values below.

B. All insulation within the building envelope, except in the attic (where applicable), shall have a
minimum R-value of 6.0 based on installed thickness. Any insulation wrap or board installed
outside the building envelope or in an attic, shall have a minimum R-value of 8.0 based on
installed thickness.

C. All exhaust duct associated with any unit having energy recovery (enthlpay wheel, enthalpy plate,
run around loop, etc.) shall be insulated to R6.0 inside the building and R8.0 outside the building.

D. Exhaust and Relief Ducts Within 10 ft of Exterior Openings or Building Envelope Penetrations:
minimum R-value of 6.0 based on installed thickness.

END OF SECTION  23 07 13
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SECTION 23 07 19
HVAC PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Flexible removable and reusable blanket insulation.
C. Jacketing and accessories.
D. Section 07 84 00 - Firestopping.

1.02 REFERENCE STANDARDS
A. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

2021a.
B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal

Insulation in Sheet and Tubular Form 2020a.
C. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor Retarders for Thermal

Insulation 2021.
D. ASTM C1423 - Standard Guide for Selecting Jacketing Materials for Thermal Insulation 2021.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2022a.
G. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure

of Nonmetallic Materials 2013 (Reapproved 2021).
H. SAE AMS3779 - Tape, Adhesive, Pressure-Sensitive Thermal Radiation Resistant, Aluminum

Coated Glass Cloth 2016b.
I. MICA - Midwest Insulation Contractors Association National Commercial & Industrial Insulation

Standards; 8th Edition.
J. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 SUBMITTALS

A. Product Data: Provide product description, thermal characteristics, list of materials and thickness
for each service, and locations. Provide the following information:
1. Schedule indicating insulation type, thickness, and location for each service (equipment, duct,

and pipe with size).
2. Density
3. Compressive Strength
4. "k" value at 75 deg F
5. Nominal "R" value
6. Mean temperature range
7. Flame spread rating

B. Shop Drawings: Show details for the following:
1. Application of protective shields, saddles, and inserts at hangers for each type of insulation

and hanger.
2. Attachment and covering of heat tracing inside insulation.
3. Insulation application at pipe expansion joints for each type of insulation.
4. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of

insulation.
5. Application of field-applied jackets.

C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable workmanship
and installation standards will be achieved.

D. Provide plates from MICA 8th edition manual for each insulation system on the project as part of
the submittals. The plates for each system shall be filled out by the insulating contractor for each
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product being used.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this
section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section with minimum five years of experience .

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification, product density, and thickness.
B. Store insulation in original wrapping and protect from weather and construction traffic. Protect

insulation against dirt, water, chemical, and mechanical damage.
1.06 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.
C. Insulation shall not be installed until all testing and inspection of pipe, duct, vessel, etc. has been

completed and approved by Engineer/Owner’s representative.
D. Replace insulation damaged by either moisture or other means. Insulation which has been wet,

whether dried or not, is considered damaged. Make repairs where condensation is caused by
improper installation of insulation. Also replace any materials damaged by the condensation.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, UL 723, ASTM E84, or UL 723.

2.02 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Manufacturers:

1. Aeroflex USA, Inc 
2. Armacell LLC 
3. K-Flex USA LLC 
4. Or Approved Equal

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
2.03 JACKETING AND ACCESSORIES

A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire-retardant
lagging adhesive.
1. Lagging Adhesive:  Compatible with insulation.

a. Manufacturers:
1) Vimasco Corporation:
2) GLT Products

B. Aluminum Jacket:
1. Manufacturers:

a. Alumaguard .
b. ITW.

2. Comply with ASTM B209/B209M, Temper H14, minimum thickness of 0.016 inch with factory-
applied polyethylene and kraft paper moisture barrier on the inside surface.

3. Thickness:  0.016 inch sheet.
4. Finish: Embossed .
5. Joining:  Longitudinal slip joints and 2 inch laps.
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6. Fittings:  0.016 inch thick die-shaped fitting covers with factory-attached protective liner.
7. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

C. Reinforced Tape:
1. FSK tape suitable for sealing seams between insulation, insulated pipe bends, and fittings

resulting in a tight, smooth surface without wrinkles.
2. Comply with UL 723, ASTM E84.
3. Moisture Vapor Permeability:  0.00 perm inch, when tested in accordance with ASTM

E96/E96M.
4. Finish:  Match insulation.

D. Plain Foil Tape:
1. Aluminum foil with pressure-sensitive adhesive on paper release liner.

PART 3  EXECUTION
3.01 EXAMINATION

A. Test piping for design pressure, liquid tightness, and continuity prior to applying insulation
materials.

B. Verify that surfaces are clean and dry, with foreign material removed.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions  and the MICA manual 8th edition. In cases of
conflict, the more stringent instructions shall apply.

B. Where insulation thickness exceeds 3 inches, the insulation shall be two layers. Secure first layer
before installing the next layer and stagger the joints.

C. Install multiple layers of insulation with longitudinal and end seams staggered.
D. Install accessories compatible with insulation materials and suitable for the service. Install

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry
state.

E. Install insulation with least number of joints practical.
F. Exposed Piping:  Locate insulation and cover seams in least visible locations.
G. Insulated Pipes Conveying Fluids Below Ambient Temperature:

1. Insulate entire system, including fittings, valves, unions, flanges, strainers, flexible
connections, pump bodies, and expansion joints.

2. Insulation on all pipes or ducts conveying air or liquids below the ambient temperature is
required to have a continuous vapor barrier. On all insulation with a vapor barrier, seal the
joints, duct wrap seams, vapor retarder (ASJ) film seams and penetrations in insulation at
hangers, supports, anchors, and other projections with a vapor-barrier coating/mastic as
specified in the individual insulation sections.

3. For insulation application where vapor barriers are indicated, extend insulation on anchor legs
from point of attachment to supported item to point of attachment to structure. Taper and seal
ends at attachment to structure with vapor-barrier coating/mastic.

4. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation material
manufacturer.

5. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

H. Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature:
1. Provide standard jackets, with vapor barrier, factory-applied or field-applied.  Secure with self-

sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with
outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

I. Inserts and Shields:
1. Shields:  Galvanized steel , 20 gauge, one half the circumference of the insulation, and a

minimum of 12 inches long, between pipe hangers or pipe hanger rolls and inserts.
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2. Insert location:  Between support shield and piping and under the finish jacket.
3. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
4. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating material

suitable for the planned temperature range.
J. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at

supports, protrusions, and interruptions.  At fire separations use UL listed method.
K. Pipe Exposed in Mechanical Rooms or Finished Spaces:  Finish with canvas jacket sized for finish

painting. Canvas shall be coated twice with Foster fireproof lagging to ensure specified flame and
smoke spread ratings.

L. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Provide with 0.016 inch aluminum rolled jacket. Cover with aluminum jacket
with aluminum bands 12 inches on center and at each butt joint located on bottom side of
horizontal piping. Fittings shall be covered with two piece factory fabricated "ELL-JACS."

M. All exposed piping surfaces, insulation, supports, etc., shall be painted with two coats of oil base
paint. Color shall be selected by the Owner.

N. Insulation systems shall be installed per the applicable plate from the MICA manual 8th edition:
1. Pre-formed Pipe Insulation Single Layer Construction: Plate 1-100
2. Flexible Foam Insulation: Plate 1-200
3. Field applied Metal Jacketing: Plate 1-400
4. Non-metallic sealed jacketing systems: PVC, etc: Plate 1-510
5. Split Ring Hangers: Plate 1-600
6. Clevis Hanger with High Density Inserts: Plate 1-610
7. Pre-Insulated Pipe Support, Standoff Clamp: Plate 1-640
8. Vapor Stop (Dam) - Pipe: Plate 1-660
9. Refrigerant and Low Temperature: Plate 1-801
10. Pre-formed Elbow Insulation: Plate 2-100
11. Mechanical Fitting Field Fabricated: Plate 2-116
12. Pre-formed or Fabricated Tee Insulation: Plate 2-120
13. Field or Factory-Fabricated Valve Insulation: Plate 2-130
14. In-line Flange Insulation Built-up and Beveled: Plate 2-135
15. Flexible Foam Fittings: 90s and 45s: Plate 2-200
16. Flexible Foam Fittings, Ts: 2-220
17. Flexible Foam Ts: Plate 2-225
18. Vapor Stop (Dam) - Fittings: Plate 2-660

3.03 SCHEDULE
A. Condensate

1. Condensate lines shall be insulated with 1.0 inch thick closed cell insulation. The insulation
shall extend from the connection on the unit until it either terminates at a floor drain or other
indirect waste receptor, or turns underground.

B. Refrigerant
1. Refrigerant lines shall be insulated with 1.5 inch thick closed cell elastomeric foam insulation.

Both gas and liquid lines should be insulated.
END OF SECTION  23 07 19
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SECTION 23 09 23
BUILDING AUTOMATION SYSTEM

PART 1
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.02 RELATED SECTIONS
A. This Section includes the Building Management System (BMS) control equipment for HVAC

systems and components, including open protocol control components for terminal heating and
cooling units.  Depending on the scope of the project, the complete specification may have
numerous sections that interface to this section.

1.03 STANDARD TERMS
A. Standard

1. ASHRAE:  American Society Heating, Refrigeration, Air Conditioning Engineers
2. AHU:  Air Handling Unit
3. BACnet:  Building Automation Controls Network
4. BMS:  Building Management System
5. DDC:  Direct Digital Control
6. EIA:  Electronic Industries Alliance
7. GUI:  Graphical User Interface
8. HVAC: Heating, Ventilation, and Air Conditioning
9. IEEE:  Institute Electrical Electronic Engineers
10. MER:  Mechanical Equipment Room
11. PID:  Proportional, Integral, Derivative
12. VAV:  Variable Air Volume Box

B. Communications and protocols
1. ARP:  Address Resolution Protocol
2. CORBA:  Common Object Request Broker Architecture
3. CSMA/CD:  Carrier Sense Multiple Access/Collision Detect
4. DDE:  Dynamic Data Exchange
5. FTT:  Free Topology Transceivers
6. HTTP: Hyper Text Transfer Protocol
7. IIOP:  Internet Inter-ORB Protocol
8. LAN:  Local Area Network
9. LON:  Echelon Communication – Local Operating Network
10. MS/TP: Master Slave Token Passing
11. ODBC: Open Database Connectivity
12. ORB:  Object Request Broker
13. SNVT: Standard Network Variables Types
14. SQL: Structured Query Language
15. UDP:  User Datagram Protocol
16. XML:  eXtensible Markup Language

C. Controllers
1. ASD:  Application Specific Device
2. AAC:  Advanced Application Controller
3. ASC:  Application Specific Controller.
4. CAC:  Custom Application Controller.
5. DCU:  Distributed Control Unit
6. LCM:  Local Control Module
7. MC:  MicroControllers
8. MCI:  MicroInterface
9. NSC:  Network Server Controller
10. PPC:  Programmable Process Controller
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11. SDCU:  Standalone Digital Control Units
12. SLC:  Supervisory Logic Controller
13. UEC:  Unitary Equipment Controller
14. VAVDDC:  Variable Air Volume Direct Digital Controller

D. Tools and Software
1. AMBCx:  Automated Monitoring Based Commissioning
2. APEO:  Automated Predictive Energy Optimization
3. DR:  Demand Response
4. CCDT: Configuration, Commissioning and Diagnostic Tool
5. BPES: BACnet Portable Engineering Station
6. LPES: LON Portable Engineering Station
7. POT: Portable Operator’s Terminal

1.04 SCOPE OF WORK
A. The control system shall connect to the existing Onslow County Schools - Schneider Electric

 Server.
B. The Contractor shall furnish and install a complete building automation system including all

necessary hardware and all operating and applications software necessary to perform the control
sequences of operation as called for in this specification or drawings. All components of the
system – workstations, servers, application controllers, unitary controllers, etc. shall communicate
using the BACnet protocol, as defined by ASHRAE Standard 135-2007, or EIA standard 709.1, the
LonTalk™ protocol, or Modbus protocol. The only exception will be field controllers within the
Schneider I/NET, Continuum, and NETWORK 8000 family. No gateways shall be used for
communication to controllers furnished under this section.

C. Except as otherwise noted, the control system shall consist of all necessary Ethernet Network
Controllers, Standalone Digital Control Units, workstations, software, sensors, transducers, relays,
valves, dampers, damper operators, control panels, and other accessory equipment, along with a
complete system of electrical interlocking wiring to fill the intent of the specification and provide for
a complete and operable system.

D. The BAS contractor shall review and study all HVAC drawings and the entire specification to
familiarize themselves with the equipment and system operation and to verify the quantities and
types of dampers, operators, alarms, etc. to be provided.

E. All interlocking wiring, wiring and installation of control devices associated with the equipment
listed below shall be provided under this Contract.  When the BAS system is fully installed and
operational, the BAS Contractor and representatives of the Owner will review and check out the
system – see System Acceptance and Testing section of this document.  At that time, the BAS
contractor shall demonstrate the operation of the system and prove that it complies with the intent
of the drawings and specifications.

F. Provide services and manpower necessary for check out and testing of the system in coordination
with the HVAC Contractor, Balancing Contractor and Owner’s representative.

G. All work performed under this section of the specifications will comply with all governing codes,
laws and governing bodies. If the drawings and/or specifications are in conflict with governing
codes, the Contractor, with guidance from the engineer, shall submit a proposal with appropriate
modifications to the project to meet code restrictions. If this specification and associated drawings
exceed governing code requirements, the specification will govern. The Contractor shall obtain and
pay for all necessary construction permits and licenses.

H. Disconnect existing controllers and sensors from equipment being demolished and turn over to
Owner.

I. Integrate wall mounted heat pump BACnet points into front end.
J. Contractor shall provide and update all graphics on the Owner's existing front end to reflect the

equipment installed in the Scope of Work.
K. Coordinate with the Owner's maintenance staff on developing operating schedules for all

equipment.
1.05 SYSTEM DESCRIPTION
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A. In accordance to the scope of work, the system shall also provide a graphical, web-based,
operator interface that allows for instant access to any system through a standard browser. The
contractor must provide PC-based programming workstations, operator workstations and
microcomputer controllers of modular design providing distributed processing capability, and
allowing future expansion of both input/output points and processing/control functions.
1. For this project, the system shall consist of the following components:
2. Administration and Programming Workstation(s):  Unless already existing on the customer

main site, the BAS Contractor shall furnish (qty) Administration and Programming
Workstation Computers as described in Part 2 of the specification. These workstations must
be running the standard workstation software developed and tested by the manufacturer of
the network server controllers and the standalone controllers. No third party front-end
workstation software will be acceptable.

3. Web-Based Operator Workstations:  The BAS Contractor shall furnish licenses for web
connection to the BAS system. Web-based users shall have access to all system points and
graphics, shall be able to receive and acknowledge alarms, and shall be able to control
setpoints and other parameters. All engineering work, such as trends, reports, graphics, etc.
that are accomplished from the WorkStation shall be available for viewing through the web
browser interface without additional changes.  The web-based interface must conform to the
B-OWS BACnet device profile. There will be no need for any additional computer based
hardware to support the web-based user interface.

4. Ethernet-based Network Router and/or Network Server Controller(s):  The BAS Contractor
shall furnish Ethernet-based Network Server Controllers as described in Part 2 of the
specification. These controllers will connect directly to the Operator Workstation over
Ethernet at a minimum of 100mbps, and provide communication to the Standalone Digital
Control Units and/or other Input/Output Modules. Network Server Controllers shall conform to
BACnet device profile B-BC. Network controllers that utilize RS232 serial communications or
ARCNET to communicate with the workstations will not be accepted.
a. Network Controllers shall be tested and certified by the BACnet Testing Laboratory

(BTL) as Network Server Controllers (B-BC).
5. Standalone Digital Control Units (SDCUs):  Provide the necessary quantity and types of

SDCUs to meet the requirements of the project for mechanical equipment control including air
handlers, central plant control, and terminal unit control.  Each SDCU will operate completely
standalone, containing all of the I/O and programs to control its associated equipment.
BACnet SDCUs shall be tested and certified by the BACnet Testing Laboratory (BTL).

B. The Local Area Network (LAN) shall be either a 10 or 100 Mpbs Ethernet network supporting
BACnet, Modbus, XML and HTTPS for maximum flexibility for integration of building data with
enterprise information systems and providing support for multiple Network Server Controllers
(NSCs), user workstations and a local host computer system.

C. The Enterprise Ethernet (IEEE 802.3) LAN shall utilize Carrier Sense Multiple/Access/Collision
Detect (CSMA/CD), Address Resolution Protocol (ARP) and User Datagram Protocol (UDP)
operating at 10 or 100 Mbps.

D. The system shall enable an open architecture that utilizes ANSI / ASHRAE™ Standard 135-2007,
BACnet functionality to assure interoperability between all system components. Native support for
the the ANSI / ASHRAE™ Standard 135-2007, BACnet protocol are required to assure that the
project is fully supported by the HVAC open protocols to reduce future building maintenance,
upgrade, and expansion costs.

E. The system shall enable an architecture that utilizes a MS/TP selectable 9.6-76.8 KBaud protocol,
as the common communication protocol between all controllers and integral ANSI / ASHRAE™
Standard 135-2008, BACnet functionality to assure interoperability between all system
components.   The AAC shall be capable of communicating as a MS/TP device or as a BACnet IP
device communicating at 10/100 Mbps on a TCP/IP trunk.  The ANSI / ASHRAE™ Standard
135-2008, BACnet protocol is required to assure that the project is fully supported by the leading
HVAC open protocol to reduce future building maintenance, upgrade, and expansion costs.

F. LonTalk™ packets may be encapsulated into TCP/IP messages to take advantage of existing
infrastructure or to increase network bandwidth where necessary or desired.
1. Any such encapsulation of the LonTalk™ protocol into IP datagrams shall conform to existing

LonMark™ guide functionality lines for such encapsulation and shall be based on industry
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standard protocols.
2. The products used in constructing the BMS shall be LonMark™ compliant.
3. In those instances in which Lon-Mark™ devices are not available, the BMS contractor shall

provide device resource files and external interface definitions for LonMark devices.
G. The software tools required for network management of the LonTalk™ protocol and the ANSI /

ASHRAE™ Standard 135-2008, BACnet protocol must be provided with the system. Drawings are
diagrammatic only. Equipment and labor not specifically referred to herein or on the plans and are
required to meet the functional intent, shall be provided without additional cost to the Owner.
Minimum BACnet compliance is Level 4; with the ability to support data read and write
functionality.  Physical connection of BACnet devices shall be via Ethernet IP or MS/TP.  Physical
connection of LonWorks devices shall be via Ethernet IP or FTT-10A.

H. The system shall support Modbus TCP and RTU protocols natively, and not require the use of
gateways.

I. Complete temperature control system to be DDC with electronic sensors and electronic/electric
actuation of Mechanical Equipment Room (MER) valves and dampers and electronic actuation of
terminal equipment valves and actuators as specified herein. The BMS is intended to seamlessly
connect devices throughout the building regardless of subsystem type, i.e. variable frequency
drives, low voltage lighting systems, electrical circuit breakers, power metering and card access
should easily coexist on the same network channel.
1. The supplied system must incorporate HTML5 and NOT require Java.  Browser access that

requires Java-enabled browsers will not be accepted.
2. Data shall reside on a supplier-installed server for all database access.
3. A hierarchical topology is required to assure reasonable system response times and to

manage the flow and sharing of data without unduly burdening the customer’s internal
Intranet network.

J. All work described in this section shall be installed, wired, and circuit tested by factory certified
technicians qualified for this work and in the regular employment of the approved manufacturer's
local field office. The approved manufacturer's local field office shall have a minimum of 10 years
of installation experience with the manufacturer and shall provide documentation in the bid and
submittal package verifying longevity of the installing company's relationship with the manufacturer
when requested.  Supervision, hardware and software engineering, and checkout of the system
shall be by the employees of the approved manufacturer's local field office and shall not be
subcontracted.  The control contractor shall have an in place support facility within 150 miles of the
site with factory certified technicians and engineers, spare parts inventory and all necessary test
and diagnostic equipment for the installed system, and the control contractor shall have 24
hours/day, 7 days/week emergency service available.

K. Provide the Commissioning, configuration and diagnostic tool (CCDT), color display personal
computer, software, and interfaces to provide uploading/downloading of High Point Count
Controllers (AAC), Unitary Equipment Controllers (UEC) and VAV controllers (VAVDDC)
monitoring all BACnet objects, monitoring overrides of all controller physical input/output points,
and editing of controller resident time schedules.

L. The system shall have the capability to provide a web-based AMBCx (automated monitoring based
commissioning) system.  The AMBCx system shall be able to interface directly with the project
BAS and energy/performance metering system to provide information on HVAC systems that are
being controlled.  Pricing is to be a separate line item from the BAS proposal.  

M. The system shall have the capability to provide a web-based APEO (automated predictive energy
optimization) system and enable effective participation in local utility Demand Response (DR)
programs.  The vendor shall provide software and ongoing services that will identify actionable
energy saving and peak reduction opportunities to assist the facility in achieving its energy and
sustainability objectives, and automatically and continuously operate the systems necessary to
achieve the targeted savings and reductions.  Pricing is to be a separate line item from the BAS
proposal.

1.06 WORK BY OTHERS
A. The BAS Contractor shall cooperate with other contractors performing work on this project

necessary to achieve a complete and neat installation.  To that end, each contractor shall consult
the drawings and specifications for all trades to determine the nature and extent of others’ work.
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B. The BAS Contractor shall furnish all control valves, sensor wells, flow meters and other similar
equipment for installation by the Mechanical Contractor unless scheduled or specified to be
provided with the equipment.

C. The BAS contractor shall review the BACnet points list for the submitted RTUs and coordinate with
the Mechanical Contractor and equipment manufacturer to integrate the units into the existing
controls system via BACnet.

1.07 CODE COMPLIANCE
A. Provide BAS components and ancillary equipment, which are UL-916 listed and labeled.
B. All equipment or piping used in conditioned air streams, spaces or return air plenums shall comply

with NFPA 90A Flame/Smoke/Fuel contribution rating of 25/50/0 and all applicable building codes
or requirements.

C. All wiring shall conform to the National Electrical Code.
D. Comply with FCC rules, Part 15 regarding Class A radiation for computing devices and low power

communication equipment operating in commercial environments.
E. Comply with FCC, Part 68 rules for telephone modems and data sets.

1.08 SUBMITTALS
A. All shop drawings shall be prepared in Visio Professional or AutoCAD software.  In addition to the

drawings, the Contractor shall furnish a CD or USB stick containing the identical information.
B. Shop drawings shall include a riser diagram depicting locations of all controllers and workstations,

with associated network wiring.  Also included shall be individual schematics of each mechanical
system showing all connected points with reference to their associated controller.  Typicals will be
allowed where appropriate.

C. Submittal data shall contain manufacturer's data on all hardware and software products required
by the specification.  Valve, damper and air flow station schedules shall indicate size,
configuration, capacity and location of all equipment.

D. Submittals shall contain narrative descriptions of sequences of operation.  Diagrams shall be on
11” by 17” foldouts.

E. Submit electronic copies and (2) hardcopies of submittal data and shop drawings to the Engineer
for review prior to ordering or fabrication of the equipment.  The Contractor, prior to submitting,
shall check all documents for accuracy.

F. The Engineer will make corrections, if required, and return to the Contractor.
G. The following is a list of post construction submittals that shall be updated to reflect any changes

during construction and re-submitted as “As-Built”.
1. System architecture drawing.
2. Layout drawing for each control panel
3. Wiring diagram for individual components
4. System flow diagram for each controlled system
5. Instrumentation list for each controlled system
6. Sequence of control
7. Operation and Maintenance Manuals

H. Information common to the entire system shall be provided.  This shall include but not be limited to
the following.
1. Product manuals for the key software tasks.
2. Operating the system.
3. Administrating the system.
4. Engineering the operator workstation.
5. Application programming.
6. Engineering the network.
7. Setting up the web server.
8. Report creation.
9. Graphics creation.
10. All other engineering tasks.
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11. System Architecture Diagram.
12. Reference the product manual that includes instructions on executing the task.
13. Names, addresses, and telephone numbers of installing contractors and service

representatives for equipment and control systems.
14. Licenses, guarantees, and warranty documents for equipment and systems.
15. Submit one copy for each building, plus two extra copies.

I. Information common to the systems in a single building shall be provided.
1. System architecture diagram for components within the building annotated with specific

location information.
2. As-built drawing for each control panel.
3. As-built wiring design diagram for all components.
4. Installation design details for each I/O device.
5. As-built system flow diagram for each system.
6. Sequence of control for each system.
7. Product data sheet for each component.
8. Installation data sheet for each component.
9. Submit two copies for each building and two extra copies.

J. Software shall be provided:
1. Submit a copy of all software installed on the servers and workstations.
2. Submit all licensing information for all software installed on the servers and workstations.
3. Submit a copy of all software used to execute the project even if the software was not

installed on the servers and workstations.
4. Submit all licensing information for all of the software used to execute the project.
5. All software revisions shall be as installed at the time of the system acceptance.
6. Firmware Files
7. Submit a copy of all firmware files that were downloaded to or pre-installed on any devices

installed as part of this project.
8. This does not apply to firmware that is permanently burned on a chip at the factory and can

only be replaced by replacing the chip.
9. Submit a copy of all application files that were created during the execution of the project.
10. Submit a copy of all graphic page files created during the execution of the project.

1.09 COORDINATION
A. Coordinate supply of conditioned electrical circuits for control units and operator workstation.
B. Coordinate location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete,

reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place
Concrete".

C. Coordinate with the Owner's IT department on locations for NSC's, Ethernet communication
cabling and TCP/IP addresses.

1.10 OWNERSHIP
A. The Owner shall retain licenses to software for this project.
B. The Owner shall sign a copy of the manufacturer’s standard software and firmware licensing

agreement as a condition off this contractor.  Such license shall grant use of all programs and
application software to the Owner as defined by the manufacturer’s license agreement, but shall
protect the manufacturer’s rights to disclosure of Trade Secrets contained within such software.

C. The licensing agreement shall not preclude the use of the software by individuals under contract to
the owner for commissioning, servicing or altering the system in the future.  Use of the software by
individuals under contract to the owner shall be restricted to use on the owner’s computers and
only for the purpose of commissioning, servicing, or altering the installed system.

D. All project developed software, files and documentation shall become the property of the Owner.
 These include but are not limited to:
1. Server and workstation software
2. Application programming tools
3. Configuration tools
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4. Network diagnostic tools
5. Addressing tools
6. Application files
7. Configuration files
8. Graphic files
9. Report files
10. Graphic symbol libraries
11. All documentation

1.11 QUALITY ASSURANCE - SYSTEM STARTUP AND COMMISSIONING
A. Each point in the system shall be tested for both hardware and software functionality.  In addition,

each mechanical and electrical system under control of the BAS will be tested against the
appropriate sequence of operation specified herein.  Successful completion of the system test
shall constitute the beginning of the warranty period. A written report will be submitted to the owner
indicating that the installed system functions in accordance with the plans and specifications.

B. The BAS contractor shall commission and set in operating condition all major equipment and
systems, such as the chilled water, hot water and all air handling systems, in the presence of the
equipment manufacturer’s representatives, as applicable, and the Owner and Architect’s
representatives and third party Commissioning Agent.

C. The BAS Contractor shall provide a technician up to 5 days manpower and engineering services
required to assist the HVAC Contractor and Balancing Contractor in testing, adjusting, and
balancing all systems in the building.  The BAS Contractor shall coordinate all requirements to
provide a complete air balance with the Balancing Contractor and shall include all labor and
materials in his contract.

D. Startup Testing shall be performed for each task on the startup test checklist, which shall be
initialed by the technician and dated upon test completion.  Any deviations from the submitted
installation plan shall also be recorded.

E. Required elements of the startup testing include:
1. Measurement of voltage sources, primary and secondary
2. Verification of proper controller power wiring.
3. Verification of component inventory when compared to the submittals.
4. Verification of labeling on components and wiring.
5. Verification of connection integrity and quality (loose strands and tight connections).
6. Verification of bus topology, grounding of shields and installation of termination devices.
7. Verification of point checkout.
8. Each I/O device is landed per the submittals and functions per the sequence of control.
9. Analog sensors are properly scaled and a value is reported
10. Binary sensors have the correct normal position and the state is correctly reported.
11. Analog outputs have the correct normal position and move full stroke when so commanded.
12. Binary outputs have the correct normal state and respond appropriately to energize/de-

energize commands.
13. Documentation of analog sensor calibration (measured value, reported value and calculated

offset).
14. Documentation of Loop tuning (sample rate, gain and integral time constant).

F. A Startup and Testing Report shall be provided upon test completion.
1.12 WARRANTY AND MAINTENANCE

A. All components, system software, and parts furnished and installed by the BMS contractor shall be
guaranteed against defects in materials and workmanship for 1 year of substantial completion.
 Labor to repair, reprogram, or replace these components shall be furnished by the BMS contractor
at no charge during normal working hours during the warranty period. Materials furnished but not
installed by the BMS contractor shall be covered to the extent of the product only. Installation labor
shall be the responsibility of the trade contractor performing the installation. All corrective software
modifications made during warranty periods shall be updated on all user documentation and on
user and manufacturer archived software disks.  The Contractor shall respond to the owner's
request for warranty service within 24 standard working hours.
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1.13 TRAINING
A. The BAS Contractor shall provide on-site training to the Owner’s representative and maintenance

personnel per the following description:
B. On-site training shall consist of a minimum of (24) hours of hands-on instruction geared at the

operation and maintenance of the systems.  The curriculum shall include
1. System Overview
2. System Software and Operation
3. System access
4. Software features overview
5. Changing setpoints and other attributes
6. Scheduling
7. Editing programmed variables
8. Displaying color graphics
9. Running reports
10. Workstation maintenance
11. Viewing application programming
12. Operational sequences including start-up, shutdown, adjusting and balancing.
13. Equipment maintenance.

PART 2 PRODUCTS
2.01 EXISTING SYSTEM

A. Control system shall be an extensions of the existing SmartStruxure system with SmartX IP, Room
Controllers, Network 8000, or I/A BACnet field controls by Schneider Electric as an extension of
the Onslow County Schools/Schneider Electric Enterprise control system. Refer to Alternates on
Bid Form.

B. Subject to compliance with requirements, provide products by one of the following pre-qualified
manufacturers:
1. Electric Components

a. Schneider-Electric and Veris Field Devices
2. Electronic Components

a. Schneider-Electric and Veris Field Devices
3. Direct Digital Control Systems Devices:

a. Schneider-Electric I/A BACnet.
C. Equivalent Products

1. The following products may be considered equivalent to Schneider Electric, but they will have
to interface seemlessly with and be integrated into the existing Onslow County
Schools/Schneider Electric Enterprise control system:
a. Distech
b. Honeywell
c. Vykon
d. ABB Cylon

2.02 SYSTEM ARCHITECTURE
A. General

1. The Building Automation System (BAS) shall consist of Network Server/Controllers (NSCs), a
family of Standalone Digital Control Units (SDCUs), Administration and Programming
Workstations (APWs), and Web-based Operator Workstations (WOWs). The BAS shall
provide control, alarm detection, scheduling, reporting and information management for the
entire facility, and Wide Area Network (WAN) if applicable.

2. An Enterprise Level BAS shall consist of an Enterprise Server, which enables multiple NSCs
(including all graphics, alarms, schedules, trends, programming, and configuration) to be
accessible from a single Workstation simultaneously for operations and engineering tasks.

3. The Enterprise Level BAS shall be able to host up to 250 servers, or NSCs, beneath it.
4. For Enterprise reporting capability and robust reporting capability outside of the trend chart

and listing ability of the Workstation, a Reports Server shall be installed on a Microsoft
Windows based computer. The Reports Server can be installed on the same computer as the
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Enterprise Server.
5. The system shall be designed with a top-level 10/100bT Ethernet network, using the

BACnet/IP, LonWorks IP, and/or Modbus TCP protocol.
6. Modbus RTU/ASCII (and J-bus), Modbus TCP, BACnet MS/TP, BACnet IP, LonTalk

FTT-10A, and WebServices shall be native to the NSCs.  There shall not be a need to
provide multiple NSCs to support all the network protocols, nor should there be a need to
supply additional software to allow all three protocols to be natively supported.    A sub-
network of SDCUs using the BACnet MS/TP, LonTalk FTT-10A, and/or Modbus RTU protocol
shall connect the local, stand-alone controllers with Ethernet-level Network Server
Controllers/IP Routers.

B. TCP/IP Level
1. The TCP/IP layer connects all of the buildings on a single Wide Area Network (WAN) isolated

behind the campus firewall.  Fixed IP addresses for connections to the campus WAN shall be
used for each device that connects to the WAN.

C. Fieldbus Level with Standalone Digital Control Units (SDCUs)
1. The fieldbus layer shall support all the following types of SDCUs:

a. BACnet IP SDCU requirements:  The system shall consist of one or more BACnet IP
field buses managed by the Network Server Controller.  Minimum speed of not less than
100Mbps.  The field bus controllers shall support daisy chain topology of up to 50
controllers.  The field bus controllers shall also support, where applicable, RSTP loop
whereby up to 39 controllers are supported.  These devices shall support a BACnet
protocol stack in accordance with the ANSI/ASHRAE Standard 135-2008 and the
BACnet Device Profile supported.

b. BACnet MS/TP SDCU requirements: The system shall consist of one or more BACnet
MS/TP field buses managed by the Network Server Controller. Minimum speed shall be
76.8kbps. The field bus layer consists of an RS485, token passing bus that supports up
to 127 Standalone Digital Control Units (SDCUs) for operation of HVAC and lighting
equipment. These devices shall conform to BACnet standard 135-2007.  The NSCs shall
be capable of at least two BACnet MS/TP field buses for a total capability of 254 SDCUs
per NSC.

c. Modbus SDCU requirements: The system shall consist of one or more Modbus RTU
(RS-485 or RS-232) field buses managed by the Network Server Controller.  The field
bus layer shall consist of up to 31 SDCUs for operation of HVAC, power metering, and
lighting equipment.  If utilizing Modbus TCP, the field bus layer shall consist of up to 100
SDCUs for operation of HVAC, power metering, and lighting equipment.  The NSCs shall
be capable of at least two Modbus RTU field buses for a total capability of 62 SDCUs per
NSC.

d. NETWORK 8000 SDCU requirements:  The system shall consist of one or more ASD or
LCM field buses managed by the Network Server Controller.  The field bus layer shall
consist of up to 128 ASD SDCUs or 31 LCM SDCUs for operation of HVAC, power
metering, and lighting equipment.

e. I/NET SDCU requirements:  The system shall consist of one or more controller LANs
and subLANs managed by the Network Server Controller.  The network shall consist of
up to 100,000 I/NET points capable through numerous links and devices for operation of
HVAC, power metering, and lighting equipment.

D. BAS LAN Segmentation
1. The BAS shall be capable of being segmented, through software, into multiple local area

networks (LANs) distributed over a wide area network (WAN). Workstations can manage a
single LAN (or building), and/or the entire system with all portions of that LAN maintaining its
own, current database.

E. Standard Network Support
1. All NSCs, Workstation(s) and Servers shall be capable of residing directly on the owner’s

Ethernet TCP/IP LAN/WAN with no required gateways. Furthermore, the NSC’s,
Workstation(s), and Server(s) shall be capable of using standard, commercially available, off-
the-shelf Ethernet infrastructure components such as routers, switches and hubs. With this
design the owner may utilize the investment of an existing or new enterprise network or
structured cabling system. This also allows the option of the maintenance of the LAN/WAN to
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be performed by the owner’s Information Systems Department as all devices utilize standard
TCP/IP components.

F. System Expansion
1. The BAS system shall be scalable and expandable at all levels of the system using the same

software interface, and the same TCP/IP level and fieldbus level controllers. Systems that
require replacement of either the workstation software or field controllers in order to expand
the system shall not be acceptable.

2. Web-based operation shall be supported directly by the NSCs and require no additional
software.

3. The system shall be capable of using graphical and/or line application programming language
for the Network Server Controllers.

G. Support For Open Systems Protocols
1. All Network Server Controllers must natively support the BACnet IP, BACnet MS/TP,

LonWorks FTT-10, Modbus TCP, Modbus RTU (RS-485 and RS-232), and Modbus ASCII
protocols.

2.03 NETWORK SERVER CONTROLLERS (NSCS)
A. Network Router Controllers shall combine both network routing functions, control functions, and

server functions into a single unit.
B. The BACnet NSC shall be classified as a “native” BACnet device, supporting the BACnet Network

Server Controller (B-BC) profile. Controllers that support a lesser profile such as B-SA are not
acceptable. NSCs shall be tested and certified by the BACnet Testing Laboratory (BTL) as BACnet
Network Server Controllers (B-BC).

C. The Network Server Controller shall provide the interface between the LAN or WAN and the field
control devices, and provide global supervisory control functions over the control devices
connected to the NRS.

D. They shall also be responsible for monitoring and controlling their own HVAC equipment such as
an AHU or boiler.

E. They shall also contain graphics, trends, trend charts, alarm views, and other similar presentation
objects that can be served to workstations or web-based interfaces. A sufficient number of NSCs
shall be supplied to fully meet the requirements of this specification and the attached point list.

F. It shall be capable of executing application control programs to provide:
1. Calendar functions
2. Scheduling
3. Trending
4. Alarm monitoring and routing
5. Time synchronization by means of an Internet site including automatic synchronization
6. Native integration of LonWorks controller data and Modbus controller data or BACnet

controller data and Modbus controller data
7. Network Management functions for all LonWorks based devices

G. Hardware Specifications
1. Memory:

a. The operating system of the controller, application programs, and all other portions of the
configuration database, shall be stored in non-volatile, FLASH memory.
Servers/Controllers shall contain enough memory for the current application, plus
required history logging, plus a minimum of 20% additional free memory.

2. Each NRC shall provide the following on-board hardware for communication:
a. One 10/100bT Ethernet for communication to Workstations, other NRCs and onto the

Internet
b. Two RS-485 ports for communication to BACnet MSTP bus or serial Modbus (software

configurable)
c. One TP/FT port for communication to LonWorks devices.
d. One Device USB port
e. Two host USB Ports
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3. The NSC shall conform to a small footprint no larger than 100W x 125H x 75D mm (3.94W x
4.92H x 2.95D in).

H. Modular Expandability:
1. The system shall employ a modular I/O design to allow expansion. Input and output capacity

is to be provided through plug-in modules of various types. It shall be possible to combine I/O
modules as desired to meet the I/O requirements for individual control applications.

2. One shall be able to “hot-change” (hot-swap) the I/O modules preserving the system on-line
without any intervention on the software; addressing and configuration shall be automatic

3. If for any reason the backplane of the modular I/O system were to fail, I/O module addresses
will be protected.

I. Universal Input Temperatures
1. All universal inputs directly connected to the NSC via modular expansion shall be capable of

using the following thermistors for use in the system without any external converters needed.
a. 10 kohm Type I (Continuum)
b. 10 kohm Type II (I/NET)
c. 10 kohm Type III (Satchwell)
d. 10 kohm Type IV (FD)
e. Linearized 10 kohm Type V (FD w/11k shunt)
f. Linearized 10 kohm (Satchwell)
g. kohm (Xenta)
h. 1 kohm (Balco)
i. 20 kohm (Honeywell)
j. kohm (Johnson)

2. In addition to the above, the system shall be capable of using the below RTD sensors,
however it is not required that all universal inputs be compatible with them.
a. PT100 (Siemens)
b. PT1000 (Sauter)
c. Ni1000 (Danfoss)

J. Local Status Indicator Lamps:
1. The NSC shall provide as a minimum LED indication of CPU status, Ethernet LAN status, and

field bus status. For each input or output, provide LED indication of the value of the point
(On/Off). The LED indication shall support software configuration to set whether the
illumination of the LED corresponds to On or Off or whether the color when illuminated is Red
or Green.

K. Real Time Clock (RTC):
1. Each NSC shall include a battery-backed, real time clock, accurate to 10 seconds per day.

The RTC shall provide the following: time of day, day, month, year, and day of week. Each
NSC will allow for its own UTC offset, depending upon the time zone. When the time zone is
set, the NSC will also store the appropriate times for daylight savings time.

L. Power Supply:
1. The 24 VDC power supply for the NSCs shall provide 30 watts of available power for the NSC

and associated IO modules. The system shall support the use of more than one power supply
if heavily power consuming modules are required.

2. The power supply, NSC, and I/O modules shall connect power wise and communication wise
via the separate terminal base allowing for ease of replacement and no separate or loose
wiring.

M. Automatic Restart After Power Failure:
1. Upon restoration of power after an outage, the NSC shall automatically and without human

intervention update all monitored functions, resume operation based on current, synchronize
time and status, and implement special start-up strategies as required.

N. Battery backup:
1. The NSC shall include an on-board battery to back up the controller’s RAM memory. The

battery shall provide accumulated backup of all RAM and clock functions for at least 30 days.
In the case of a power failure, the NSC shall first try to restart from the RAM memory. If that
memory is corrupted or unusable, then the NSC shall restart itself from its application



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

BUILDING AUTOMATION SYSTEM 23 09 23  - 12 

program stored in its FLASH memory.
O. Software Specifications

1. The operating system of the controller, application programs, and all other portions of the
configuration database such as graphics, trends, alarms, views, etc., shall be stored in non-
volatile, FLASH memory. There will be no restrictions placed on the type of application
programs in the system. Each NSC shall be capable of parallel processing, executing all
control programs simultaneously. Any program may affect the operation of any other
program. Each program shall have the full access of all I/O facilities of the processor. This
execution of control function shall not be interrupted due to normal user communications
including interrogation, program entry, printout of the program for storage, etc.

2. Each NSC shall have an available capacity of 4 GB of memory. This shall represent 2 GB for
application and historical data and 2 GB dedicated for backup storage.

P. User Programming Language:
1. The application software shall be user programmable. This includes all strategies, sequences

of operation, control algorithms, parameters, and setpoints. The source program shall be
either a script-based structured text or graphical function block based and fully programmable
by the user. The language shall be structured to allow for the configuration of control
programs, schedules, alarms, reports, telecommunications, local displays, mathematical
calculations, and histories. Users shall be able to place comments anywhere in the body of
either script or function block programs.

2. Network Server Controllers that use a “canned” program method will not be accepted.
Q. Control Software:

1. The NSC shall have the ability to perform the following pre-tested control algorithms:
a. Proportional, Integral plus Derivative Control (PID)
b. Two Position Control
c. Digital Filter
d. Ratio Calculator
e. Equipment Cycling Protection

R. Mathematical Functions:
1. Each controller shall be capable of performing basic mathematical functions (+, -, *, /),

squares, square roots, exponential, logarithms, Boolean logic statements, or combinations of
both. The controllers shall be capable of performing complex logical statements including
operators such as >, <, =, and, or, exclusive or, etc. These must be able to be used in the
same equations with the mathematical operators and nested up to five parentheses deep.

S. NSCs shall have the ability to perform any or all of the following energy management routines:
1. Time of Day Scheduling
2. Calendar Based Scheduling
3. Holiday Scheduling
4. Temporary Schedule Overrides
5. Optimal Start
6. Optimal Stop
7. Night Setback Control
8. Enthalpy Switchover (Economizer)
9. Peak Demand Limiting
10. Temperature Compensated Duty Cycling
11. CFM Tracking
12. Heating/Cooling Interlock
13. Hot/Cold Deck Reset
14. Hot Water Reset
15. Chilled Water Reset
16. Condenser Water Reset
17. Chiller Sequencing

T. History Logging:
1. Each NSC controller shall be capable of LOCALLY logging any input, output, calculated value

or other system variable either over user defined time intervals ranging from 1 second to
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1440 minutes or based upon a user configurable change of value. A minimum of 1000 logs,
with a minimum of 100,000 records, shall be stored. Each log can record either the
instantaneous, average, minimum or maximum value of the point. Logged data shall be
downloadable to a higher level NSC long term archiving based upon user-defined time
intervals, or manual command.

2. For extended trend logging a minimum of 1500 trends shall be capable, with a minimum
number of 600,000 records within.

3. Management of a power meter replacement to ensure meter log data is accurate shall be
possible in the NSC.

4. Every hardware input and output point, hosted within the NSC and attached I/O modules,
shall be trended automatically without the requirement for manual creation, and each of these
logs shall log values based upon a change of value and store at least 500 trend samples
before replacing the oldest sample with new data.

5. The presentation of logged data shall be built into the server capabilities of the NSC
Presentation can be in time stamped list formats or in a chart format with fully configurable
pen colors, weights, scales and time spans.

U. Alarm Management:
1. For each system point, alarms can be created based on high/low limits or in comparison to

other point values. All alarms will be tested each scan of the NSC and can result in the
display of one or more alarm messages or reports.

2. There is no limit to the number of alarms that can be created for any point
3. Alarms can be configured to be generated based upon a single system condition or multiple

system conditions.
4. Alarms will be generated based on an evaluation of the alarm conditions and can be

presented to the user in a fully configurable order, by priority, by time, by category, etc. These
configurable alarm views will be presented to a user upon logging into the system regardless
of whether the log in takes place at a WorkStation or a Webstation.

5. The alarm management system shall support the ability to create and select cause and action
notes to be selected and associated with an alarm event. Checklists shall also be possible in
order to present to an operator a suggested mode of troubleshooting. When acknowledging
an alarm, it shall be possible to assign it to a user of the system such that the user is notified
of the assignment and is made responsible for the alarm resolution.

6. Alarms must be capable of being routed to any BACnet workstation that conforms to the B-
OWS device profile and uses the BACnet/IP protocol.

V. Embedded Web Server
1. Each NSC must have the ability to serve out web pages containing the same information that

is available from the WorkStation. The development of the screens to accomplish shall not
require any additional engineering labor over that required to show them at the WorkStation
itself.

2.04 BACNET FIELDBUS AND BACNET SDCUS
A. Networking

1. IP Network: All devices that connect to the WAN shall be capable of operating at 10 megabits
per second or 100 megabits per second.

2. IP To Field Bus Routing Devices
1) A Network Server Controller shall be used to provide this functionality.
2) These devices shall be configurable locally with IP crossover cable and

configurable via the IP network.
3) The routing configuration shall be such that only data packets from the field bus

devices that need to travel over the IP level of the architecture are forwarded.
B. Field Bus Wiring and Termination

1. The wiring of components shall use a bus or daisy chain concept with no tees, stubs, or free
topology.

2. Each field bus shall have a termination resistor at both ends of each segment.
C. Repeaters

1. Repeaters are required to connect two segments.
2. Repeaters shall be installed in an enclosure. The enclosure may be in an interstitial space.
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D. Field Bus Devices
1. General Requirements

1) Devices shall have a light indicating that they are powered.
2) Devices shall be locally powered. Link powered devices (power is furnished from a

central source over the field bus cable) are not acceptable.
3) Application programs shall be stored in a manner such that a loss of power does

not result in a loss of the application program or configuration parameter settings.
(Battery backup, flash memory, etc.)

E. Network Server Controllers (NSCs)
a. If NSCs have embedded I/O, all of the requirements for I/O that are described under

Advance Application Controllers shall apply.
b. Shall support the export of data to NSCs from other vendors that support the data

sharing, read property service.
c. Shall support the export of data using Change of Value (COV) initiation to NSCs from

other vendors that support the subscription to data using the COV concept.
d. Shall support the export of data to any BACnet OWS that supports the data sharing,

read property service.
e. Shall support the export of data using Change of Value (COV) initiation to any BACnet

OWS that supports the subscription to data using the COV concept.
f. Shall provide trend log support for all of the devices on the field bus. They shall provide

sufficient memory to store up to 300 samples for each variable required to be trended by
the sequence of control.

g. Shall support the exporting of trend log data to any BACnet OWS that supports the read
range BACnet service for trending.
1) Shall provide time schedule support for all of the devices on the field bus.

h. Shall support the editing of time schedule entries from any BACnet OWS that supports
the BACnet service for writing of time schedule parameters.
1) Shall provide alarm message initiation for all alarms conditions from any of the field

bus devices.
i. Shall deliver alarm messages to any BACnet OWS that supports the BACnet service for

receiving alarm messages and is configured to be a recipient of the notification.
j. Shall support alarm acknowledgement from any BACnet OWS that supports the BACnet

service for executing alarm/event acknowledgement.
k. Shall support the control of the out of service property and assignment of value or state

to analog and binary objects from any BACnet OWS that supports writing to the out of
service property and the value property of analog and binary objects.

l. Shall support the receipt and response to Time Synchronization commands from any
device that supports the BACnet service for initiating time synchronization commands.
1) Shall support the “Who is?” and “I am.” BACnet service.

m. Shall support the “”Who has?” and “I have.” BACnet service.
n. Shall support Backup and Restore commands from any BACnet OWS that supports the

initiation of Backup and Restore commands.
o. Shall be BTL certified.

F. Advance Application Controllers (AAC)
1. The key characteristics of a AAC are:

1) They have physical input and output circuits for the connection of analog input
devices, binary input devices, pulse input devices, analog output devices, and
binary output devices. The number and type of input and output devices supported
will vary by model.

2) They may or may not provide support for additional input and output devices
beyond the number of circuits that are provided on the basic circuit board. Support
for additional I/O shall be provided by additional circuit boards that physically
connect to the basic controller.

3) The application to be executed by a AAC is created by an application engineer
using the vendor’s application programming tool.
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4) If local time schedules are embedded, the AAC shall support the editing of time
schedule entries from any BACnet OWS that supports the BACnet service for
writing of time schedule parameters.

5) If local trend logging is embedded, the AAC shall support the exporting of trend log
data to any BACnet OWS that supports the read range BACnet service for trending.

6) If local alarm message initiation is embedded, the AAC shall:
(a) Deliver alarm messages to any BACnet OWS that supports the BACnet

service for receiving alarm messages and is configured to be a recipient off the
alarm message.

(b) Support alarm acknowledgement from any BACnet OWS that supports the
BACnet service for executing alarm/event acknowledgement,
(1) Shall support the reading of analog and binary data from any BACnet

OWS or Building Controller that supports the BACnet service for the
reading of data.

7) Shall support the control of the out of service property and assignment of value or
state to analog and binary objects from any BACnet OWS that supports writing to
the out of service property and the value property of analog and binary objects.

8) Shall support the “Who is” and “I am.” BACnet services.
9) Shall support the “Who has” and “I have.” BACnet services.

2. Analog Input Circuits
a. The resolution of the A/D chip shall not be greater than 0.01 Volts per increment. For an

A/D converter that has a measurement range of 0 to 10 VDC and is 10 bit, the resolution
is 10/1024 or 0.00976 Volts per increment.

b. For non-flow sensors, the control logic shall provide support for the use of a calibration
offset such that the raw measured value is added to the (+/-) offset to create a calibration
value to be used by the control logic and reported to the Operator Workstation (OWS).

c. For flow sensors, the control logic shall provide support for the use of an adjustable gain
and an adjustable offset such that a two point calibration concept can be executed (both
a low range value and a high range value are adjusted to match values determined by a
calibration instrument).

d. For non-linear sensors such as thermistors and flow sensors the AAC shall provide
software support for the linearization of the input signal.

3. Binary Input Circuits
1) Dry contact sensors shall wire to the controller with two wires.
2) An external power supply in the sensor circuit shall not be required.

4. Pulse Input Circuits
a. Pulse input sensors shall wire to the controller with two wires.
b. An external power supply in the sensor circuit shall not be required.
c. The pulse input circuit shall be able to process up to 20 pulses per second.

5. True Analog Output Circuits
a. The logical commands shall be processed by a digital to analog (D/A) converter chip.

The 0% to 100% control signal shall be scalable to the full output range which shall be
either 0 to 10 VDC, 4 to 20 milliamps or 0 to 20 milliamps or to ranges within the full
output range (Example: 0 to 100% creates 3 to 6 VDC where the full output range is 0 to
10 VDC).

b. The resolution of the D/A chip shall not be greater than 0.04 Volts per increment or 0.08
milliamps per increment.

6. Binary Output Circuits
a. Single pole, single throw or single pole, double throw relays with support for up to 230

VAC and a maximum current of 2 amps.
b. Voltage sourcing or externally powered triacs with support for up to 30 VAC and 0.5

amps at 24 VAC.
7. Program Execution

a. Process control loops shall operate in parallel and not in sequence unless specifically
required to operate in sequence by the sequence of control.

b. The application shall have the ability to determine if a power cycle to the controller has
occurred and the application programmer shall be able to use the indication of a power
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cycle to modify the sequence of controller immediately following a power cycle.
8. Local Interface

a. The controller shall support the connection of a portable interface device such as a
laptop computer or vendor unique hand-held device. Via this local interface, an operator
shall be able to:
1) Adjust application parameters.
2) Execute manual control of input and output points.
3) View dynamic data.

G. Application Specific Devices
1. Application specific devices shall have fixed function configurable applications.
2. If the application can be altered by the vendor’s application programmable tool, the device is

an advanced application controller and not an application specific device.
3. Application specific devices shall be BTL certified

PART 3 EXECUTION
3.01 CONTRACTOR RESPONSIBILITIES

A. General
1. Installation of the building automation system shall be performed by the Contractor or a

subcontractor. However, all installation shall be under the personal supervision of the
Contractor. The Contractor shall certify all work as proper and complete. Under no
circumstances shall the design, scheduling, coordination, programming, training, and
warranty requirements for the project be delegated to a subcontractor.

B. Code Compliance
1. All wiring shall be installed in accordance with all applicable electrical codes and will comply

with equipment manufacturer's recommendations. Should any discrepancy be found between
wiring specifications in Division 26, wiring requirements of Division 26 shall prevail.

C. Cleanup
1. At the completion of the work, all equipment pertinent to this contract shall be checked and

thoroughly cleaned, and all other areas shall be cleaned around equipment provided under
this contract.

3.02 WIRING, CONDUIT, AND CABLE
A. All wire will be copper and meet the minimum wire size and insulation class listed below:

Wire Class Wire Size Isolation Class
Power 12 Gauge 600 Volt
Class One 14 Gauge Std. 600 Volt
Class Two Per Mfr. 300 Volt
Class Three Per Mfr. 300 Volt
Communications Per Mfr. Per Mfr.

B. Power and Class One wiring may be run in the same conduit. Class Two and Three wiring and
communications wiring may be run in the same conduit.

C. Where different wiring classes terminate within the same enclosure, maintain clearances and
install barriers per the National Electric Code.

D. Where wiring is required to be installed in conduit, EMT shall be used. Conduit shall be minimum
3/4 inch galvanized EMT. Refer to Division 26 specification.

E. Flexible metallic conduit shall be used for connections to motors, actuators, controllers, and
sensors mounted on vibration producing equipment. Liquid-tight flexible conduit shall be use in
exterior locations and interior locations subject to moisture.

F. Junction boxes shall be provided at all cable splices, equipment termination, and transitions from
EMT to flexible conduit. Interior dry location J-boxes shall be galvanized pressed steel, nominal
four-inch square with blank cover. Exterior and damp location JH-boxes shall be cast alloy FS
boxes with threaded hubs and gasketed covers.

G. Fiber optic cable shall include the following sizes; 50/125, 62.5/125 or 100/140.
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H. Only glass fiber is acceptable, no plastic.
I. Fiber optic cable shall only be installed and terminated by an experienced contractor. The BAS

contractor shall submit to the Engineer the name of the intended contractor of the fiber optic cable
with his submittal documents.

J. Hardware Installation
1. Installation Practices for Wiring
2. All controllers are to be mounted per the manufacturer’s installation documentation.
3. The 120VAC power wiring to each Ethernet or Remote Site controller shall be a dedicated

run, with a separate breaker.  Each run will include a separate hot, neutral and ground wire.
 The ground wire will terminate at the breaker panel ground.  This circuit will not feed any
other circuit or device.

4. A true earth ground must be available in the building.  Do not use a corroded or galvanized
pipe, or structural steel.

5. Wires are to be attached to the building proper at regular intervals such that wiring does not
droop.  Wires are not to be affixed to or supported by pipes, conduit, etc.

6. Conduit in finished areas will be concealed in ceiling cavity spaces, plenums, furred spaces
and wall construction.  Exception; metallic surface raceway may be used in finished areas on
masonry walls.  All surface raceway in finished areas must be color matched to the existing
finish within the limitations of standard manufactured colors.

7. Conduit, in non-finished areas where possible, will be concealed in ceiling cavity spaces,
plenums, furred spaces, and wall construction.  Exposed conduit will run parallel to or at right
angles to the building structure.

8. Wires are to be kept a minimum of three (3) inches from hot water, steam, or condensate
piping.

9. Where sensor wires leave the conduit system, they are to be protected by a plastic insert.
10. Wire will not be allowed to run across telephone equipment areas.

K. Installation Practices for Field Devices
1. Well-mounted sensors will include thermal conducting compound within the well to insure

good heat transfer to the sensor.
2. Actuators will be firmly mounted to give positive movement and linkage will be adjusted to

give smooth continuous movement throughout 100 percent of the stroke.
3. Water line mounted sensors shall be removable without shutting down the system in which

they are installed.
4. For duct static pressure sensors, the high pressure port shall be connected to a static

pressure probe inserted into the duct. The low pressure port shall be left open to the plenum
area at the point that the high pressure port is tapped into the ductwork.

5. For building static pressure sensors, the high pressure port shall be inserted into the space
via a static pressure pick-up.  Pipe the low pressure port to the outside of the building.

L. Enclosures
1. For all I/O requiring field interface devices, these devices where practical will be mounted in a

field interface panel (FIP).  The Contractor shall provide an enclosure which protects the
device(s) from dust, moisture, conceals integral wiring and moving parts.

2. FIPs shall contain power supplies for sensors, interface relays and contactors, and safety
circuits.

3. The FIP enclosure shall be of steel construction with baked enamel finish; NEMA 1 rated.
4. All wiring to and from the FIP will be to screw type terminals or lever nuts.  Analog or

communications wiring may use the FIP as a raceway without terminating.
5. All outside mounted enclosures shall meet the NEMA-3R rating.

M. Identification
1. Identify all control wires with labeling tape or sleeves using words, letters, or numbers that

can be exactly cross-referenced with as-built drawings.
2. All field enclosures, other than controllers, shall be labeled.
3. Junction box covers will be marked to indicate that they are a part of the BAS system.
4. All I/O field devices (except space sensors) that are not mounted within FIP's shall be

labeled.
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5. All I/O field devices inside FIP's shall be labeled.
N. Existing Controls.

1. Existing controls which are to be reused must each be tested for proper operation. Existing
controls which are to be reused and are found to be defective requiring replacement, will be
noted to the Owner. The Owner will be responsible for all material and labor costs associated
with their repair.

O. Location
1. The location of sensors is per mechanical and architectural drawings.
2. Space humidity or temperature sensors will be mounted away from machinery generating

heat, direct light and diffuser air streams.
3. Outdoor air sensors will be mounted on the north building face directly in the outside air.

 Install these sensors such that the effects of heat radiated from the building or sunlight is
minimized.

4. Field enclosures shall be located immediately adjacent to the controller panel(s) to which it is
being interfaced.

P. Software Installation
1. The Contractor shall provide all labor necessary to install, initialize, start-up and debug all

system software as described in this section.  This includes any operating system software or
other third party software necessary for successful operation of the system.

Q. Database Configuration.
1. The Contractor will provide all labor to configure those portions of the database that are

required by the points list and sequence of operation.
R. Color Graphic Displays.

1. Unless otherwise directed by the owner, the Contractor will provide color graphic displays as
depicted in the mechanical drawings for each system and floor plan.  For each system or floor
plan, the display shall contain the associated points identified in the point list and allow for
setpoint changes as required by the owner.

S. Reports.
1. The Contractor will configure a minimum of 4 reports for the owner.  These reports shall, at a

minimum, be able to provide:
a. Trend comparison data
b. Alarm status and prevalence information
c. System user data

T. Point to Point Checkout.
1. Each I/O device (both field mounted as well as those located in FIPs) shall be inspected and

verified for proper installation and functionality.  A checkout sheet itemizing each device shall
be filled out, dated and approved by the Project Manager for submission to the owner or
owner’s representative.

U. Controller and Workstation Checkout.
1. A field checkout of all controllers and front end equipment (computers, printers, modems,

etc.) shall be conducted to verify proper operation of both hardware and software.
V. System Acceptance Testing

1. All application software will be verified and compared against the sequences of operation.
2. Control loops will be exercised by inducing a setpoint shift of at least 10% and observing

whether the system successfully returns the process variable to setpoint.
3. Test alarms in the system and validate that the system generates the appropriate alarm

message, that the message appears at all prescribed destinations (workstations or printers),
and that any other related actions occur as defined (i.e. graphic panels are invoked, reports
are generated, etc.).

4. Perform an operational test of each unique graphic display and report to verify that the item
exists, that the appearance and content are correct, and that any special features work as
intended.

5. Perform an operational test of each third party interface that has been included as part of the
automation system.  Verify that all points are properly polled, that alarms have been
configured, and that any associated graphics and reports have been completed.  If the
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interface involves a file transfer over Ethernet, test any logic that controls the transmission of
the file, and verify the content of the specified information.

END OF SECTION  23 09 23
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SECTION 23 23 00
REFRIGERANT PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping.
B. Moisture and liquid indicators.
C. Valves.
D. Strainers.
E. Flexible connections.

1.02 REFERENCE STANDARDS
A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for

Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators 2021.

B. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.
C. ASME B31.5 - Refrigeration Piping and Heat Transfer Components 2022.
D. ASME B31.9 - Building Services Piping 2020.
E. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding 2019.
F. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application,

and Installation 2018, with Amendment (2019).
1.03 SYSTEM DESCRIPTION

A. Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated otherwise.
1.04 SUBMITTALS

A. Product Data:  Provide general assembly of specialties, including manufacturers catalogue
information.  Provide manufacturers catalog data including load capacity.

B. Shop Drawings:  Indicate schematic layout of system, including equipment, critical dimensions,
and sizes.

C. Design Data:  Submit design data indicating pipe sizing.  Indicate load carrying capacity of trapeze,
multiple pipe, and riser support hangers.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver and store piping and specialties in shipping containers with labeling in place.
B. Protect piping and specialties from entry of contaminating material by leaving end caps and plugs

in place until installation.
C. Dehydrate and charge components such as piping and receivers, seal prior to shipment, until

connected into system.
PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Comply with ASME B31.9 for installation of piping system.
B. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state labor

regulations.
C. Products Requiring Electrical Connection:  Listed and classified by UL, as suitable for the purpose

indicated.
2.02 PIPING

A. Copper Tube: ASTM B280, H58 hard drawn. Soft annealed copper tube will not be accepted.
1. Fittings:  ASME B16.22 wrought copper.
2. Joints:  Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper alloy.

B. Pipe Supports and Anchors:
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1. Provide hangers and supports that comply with MSS SP-58.
2. Pipe Hangers for pipe 6" and smaller: Cooper B3100, Anvil Fig. 260, or equivalent.
3. Riser Clamps: Cooper B3373, Anvil Fig. 40, or equivalent.
4. Beam Clamps: Cooper B3050, Anvil Fig. 134, or equivalent.
5. Offset Clamps: Cooper B3148, Anvil Fig. 103, or equivalent
6. Ceiling Plate: Cooper B3199, Anvil Fig. 610, or equivalent
7. Wall Brackets: Cooper B3067, Anvil Fig. 199, or equivalent.
8. Rod Ceiling Plate: Cooper, Anvil Fig. 610, or equivalent.
9. Concrete Inserts: Cooper B2500, Anvil Fig. 95 or equivalent.
10. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
11. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

2.03 MOISTURE AND LIQUID INDICATORS
A. Manufacturers:

1. Henry Technologies 
2. Parker Hannifin/Refrigeration and Air Conditioning 
3. Sporlan, a Division of Parker Hannifin 
4. Or Approved Equal

B. Indicators:  Single port type, UL listed, with copper or brass body, flared or solder ends, sight
glass, color coded paper moisture indicator with removable element cartridge and plastic cap; for
maximum temperature of 200 degrees F and maximum working pressure of 500 psi.

2.04 VALVES
A. Manufacturers:

1. Hansen Technologies Corporation 
2. Henry Technologies 
3. Flomatic Valves 
4. Or Approved Equal

B. Diaphragm Packless Valves:
1. UL listed, globe or angle pattern, forged brass body and bonnet, phosphor bronze and

stainless steel diaphragms, rising stem and handwheel, stainless steel spring, nylon seat
disc, solder or flared ends, with positive backseating; for maximum working pressure of 500
psi and maximum temperature of 275 degrees F.

C. Packed Angle Valves:
1. Forged brass or nickel plated forged steel, forged brass seal caps with copper gasket, rising

stem and seat with backseating, molded stem packing, solder or flared ends; for maximum
working pressure of 500 psi and maximum temperature of 275 degrees F.

D. Ball Valves:
1. Two piece bolted forged brass body with teflon ball seals and copper tube extensions, brass

bonnet and seal cap, chrome plated ball, stem with neoprene ring stem seals; for maximum
working pressure of 500 psi and maximum temperature of 300 degrees F.

E. Service Valves:
1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball check

valve, flared or solder ends, for maximum pressure of 500 psi.
2.05 FLEXIBLE CONNECTORS

A. Manufacturers:
1. Circuit Hydraulics, Ltd 
2. Flexicraft Industries 
3. Penflex 
4. Or Approved Equal

B. Corrugated stainless steel hose with single layer of stainless steel exterior braiding, minimum 9
inches long with copper tube ends; for maximum working pressure of 640 psi.

2.06 EXPANSION LOOPS
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A. Flexible hose expansion loops shall be manufactured complete with two parallel sections of
corrugated metal house, compatible braid, 180⁰ return bend, with inlet and outlet connections.
Field fabricated loops shall not be acceptable.

B. Flexible hose expansion loops shall impart no thrust loads to system support, anchors or building
structure.

C. Flexible hose expansion loops to be "VRF Metraloop” as manufactured by The Metraflex Company
D. Corrugated Hose shall be Type 321 stainless Steel
E. Braid shall be double layer of type 304 Stainless Steel
F. Fittings shall be Sch 40 S Type 304 Stainless in accordance with ASTM A240
G. Copper pipe systems, the VRF Metraloop shall be equipped with a stainless-steel to copper

conversion fitting with XHP copper stub ends.
H. Flexible hose expansion loops shall have a factory supplied; hanger / support lug located at the

bottom of the 180⁰ return.
I. Rated for 700 PSI @ 300°F

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.02 INSTALLATION
A. Install refrigeration specialties in accordance with manufacturer's instructions.
B. Space refrigerant piping far enough apart to allow for field installed insulation of thickness

specified.
C. The installation of piping and related items shall be made neatly and in such a manner as not to

interfere with access to valves or equipment.  Expansion, drainage and maintenance of installed
piping shall be possible.

D. Route piping in orderly manner, with plumbing parallel to building structure, and maintain gradient.
E. Install piping to conserve building space and avoid interference with use of space.
F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.
G. Sleeves shall be provided wherever pipes pass through walls, floors and ceilings.  Sleeves shall be

Schedule 40, black steel, one-half inch in diameter larger than the pipe or insulation on the pipe.
 Sleeves through walls and ceilings shall be flush. Sleeves through floors shall extend one inch
above finished floor.  Sleeves through exterior walls shall be caulked and made watertight.

H. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.5.
2. Support horizontal piping as indicated.
3. Place hangers within 12 inches of each horizontal elbow.
4. Provide copper plated hangers and supports for copper piping.

I. Arrange piping to return oil to compressor.  Provide traps and loops in piping, and provide double
risers as required.  Slope horizontal piping 0.40 percent in direction of flow.

J. Provide clearance for installation of insulation and access to valves and fittings.
K. Flood piping system with nitrogen when brazing.
L. Fully charge completed system with refrigerant after testing.

3.03 FIELD QUALITY CONTROL
A. Test refrigeration system in accordance with ASME B31.5.
B. All refrigerant equipment not tested at the factory shall be shut off from the rest of the system and

tested under a vacuum with no evidence of leakage.  Piping systems shall be tested after
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installation, and before any insulation is applied.  All controls and other apparatus that may be
damaged by the test pressure shall be removed before tests are made.

C. Refrigerant piping leak testing shall be as follows, unless equipment manufacturer mandates or
recommends or more stringent procedure:
1. Connect the refrigerant manifold gauge hoses to the liquid side and gas side service ports on

the equipment and connect the center hose to a nitrogen tank fitted with a pressure regulator.
2. Fill the lines with nitrogen to 590 psi but no more than 595 psi.
3. Monitor the pressure periodically for a minimum of 24 hours. If the pressure drops, use soapy

water to check for leaks. Bubbles will occur if joints are not tight.
4. Repair leaks. Repeat the previous steps until the pressure remains constant for 24 hours.
5. Maintain 145 psi of pressure for 15 minutes and check for further leakage. If the pressure

drops, check for leaks and repair. Repeat this step until 145 psi of pressure is maintained for
15 minutes.

6. Remove hoses from service ports.
D. Evacuation Procedure. After performing leak test, use a vacuum pump to triple evacuate the

system as described below:
1. Use a vacuum pump with a check valve to prevent pump oil from flowing backward while the

vacuum pump is closed. Completely close the liquid-vapor line service valves of the outdoor
unit.

2. Using vacuum-rated hoses, connect the manifold gauges to the liquid and suction (and high
pressure, if applicable) gas pipes.

3. Evacuate the system to 750 microns, hold for 5 minutes, and check for leaks. Repair and
repeat as necessary until vacuum holds.

4. Break the vacuum by applying 10 psi of nitrogen.
5. Evacuate the system to 500 microns, hold for 5 minutes, and check for leaks. Repair and

repeat as necessary until vacuum holds.
6. Break the vacuum by applying 10 psi of nitrogen.
7. Evacuate the system to 200 microns. Wait for 15 minutes. A rise of no more than 200 microns

is acceptable. If over 400 microns, check for leaks, repair, and repeat.
8. If under 400 microns, continue holding vacuum for 2.5 hours. If vacuum exceeds 400 microns

at end of period, check for leaks, repair, and repeat.
9. If system holds under 400 microns for 2.5 hours, system is ready for charging.

3.04 SCHEDULES
A. Hanger Spacing for Copper Tubing.

1. 1/2 inch, 5/8 inch, and 7/8 inch OD:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. 1-1/8 inch OD:  Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. 1-3/8 inch OD:  Maximum span, 7 feet; minimum rod size, 3/8 inch.
4. 1-5/8 inch OD:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
5. 2-1/8 inch OD:  Maximum span, 8 feet; minimum rod size, 3/8 inch.

END OF SECTION  23 23 00
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal ductwork.
1.02 REFERENCE STANDARDS

A. ASHRAE (FUND) - ASHRAE Handbook - Fundamentals Most Recent Edition Cited by Referring
Code or Reference Standard.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022.
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.
F. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.
G. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual 2012.
H. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors current edition, including all

revisions.
1.03 SUBMITTALS

A. Product Data:  Provide data for duct materials and duct connections.
B. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and configuration

prior to start of work for 1/2" pressure class and higher systems.
1. Clearly indicate which fittings shall be used on the project: elbows, wyes, takeoffs, transitions,

offsets, etc.
C. Test Reports:  Indicate pressure tests performed.  Include date, section tested, test pressure, and

leakage rate, following SMACNA (LEAK).
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified
in this section, with minimum three years of documented experience, and approved by
manufacturer.

B. Galvanizing thickness and country of origin must be clearly stenciled on each duct section. At the
discretion of the Engineer, sheet metal gauges and reinforcing may be randomly checked to verify
all duct construction is in compliance.

C. Ductwork and fittings must have a computer generated label affixed to each section detailing the
duct dimensions, sheet metal gauge, intermediate and joint reinforcement size, and the transverse
connector brand and classification.

1.05 FIELD CONDITIONS
A. Do not install duct sealants when temperatures are less than those recommended by sealant

manufacturers.
B. Maintain temperatures within acceptable range during and after installation of duct sealants.
C. If ductwork is stored on site, elevate duct above floors and maintain protection on ends.

PART 2  PRODUCTS
2.01 DUCT ASSEMBLIES

A. Regulatory Requirements:  Construct ductwork to comply with NFPA 90A standards.
B. Duct transverse joints and reinforcement materials, including angle ring flanges and stiffeners,

shall be of the same material as the duct.
C. Ducts:  Galvanized steel, unless otherwise indicated.
D. Low Pressure Supply:  2 inch w.g. pressure class, galvanized steel.
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E. Return and Relief:  -2 inch w.g. pressure class, galvanized steel.
F. General Exhaust:  -2 inch w.g. pressure class, galvanized steel.
G. Outside Air Intake:  - 2 inch w.g.  pressure class , galvanized steel .
H. Combustion Air:  1 inch w.g.  pressure class , galvanized steel .
I. Transfer Air and Sound Boots:  1 inch w.g.  pressure class .

2.02 MATERIALS
A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,

with G90/Z275  coating.
B. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.

1. Manufacturers:
a. Childers
b. Ductmate
c. Durodyne
d. Foster
e. Hardcast
f. McGill Airseal
g. Sheet Metal Connectors, Inc.
h. Or Approved Equal

2. Flexible, water-based, adhesive sealant designed for use in all pressure duct systems.  After
curing, it shall be resistant to ultraviolet light and shall prevent the entry of water, air, and
moisture into the duct system.  Sealer shall be UL 723 and UL 181B-M listed and meet NFPA
requirements for Class 1 ductwork. VOC shall be <75 g/l.

3. Neoprene gasket must be closed cell rubber based sealing tape and must pass UL 94 HF-1.
4. Butyl rubber gasket which complies with UL 723, Mil-C 18969B and TTS-S-001657. This

material, in addition to the above, shall not contain vegetable oils, fish oils, or any other type
vehicle that will support fungal and/or bacterial growth.

5. Surface Burning Characteristics:  Flame spread index of zero and smoke developed index of
zero, when tested in accordance with ASTM E84.

C. Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or
continuously threaded.

D. Cable Suspension System:
1. Suspension system shall be Gripple Hang-Fast as manufactured and supplied by Gripple,

Inc., or Ductmate "Clutcher" cable hanging system.
2. Suspension system shall be load rated and verified by SMACNA Testing and Research

Institute to be in compliance with SMACNA Standards.
3. All suspension systems shall used galvanized hardware.

2.03 DUCTWORK FABRICATION
A. Fabricate and support in accordance with SMACNA (DCS) and as indicated.

1. Internal tie rods or bracing are not allowed for ductwork 36" and below. Tie rods shall be 1/2",
3/4", 1", 1-1/4" or 1-1/2" galvanized rods with bolt assembly consisting of rubber washer and
friction anchored threaded insert similar to Ductmate Easyrod or PPI Condu-Lock.

2. Internal tie rods are not allowed for ductwork in chase and other non-accessible locations.
B. Where the size for a duct segment is not indicated, the duct segment size shall be equal to the

largest duct segment to which it is connected. Transition to smaller size shall occur on the side of
the fitting where smaller size is indicated.

C. No variation of duct configuration or size permitted except by written permission.  Size round duct
installed in place of rectangular ducts in accordance with ASHRAE (FUND) Handbook -
Fundamentals.

D. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline.  Where not possible and where rectangular elbows must be used, provide air foil
turning vanes of perforated metal with glass fiber insulation.
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E. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum
30 degrees divergence upstream of equipment and 45 degrees convergence downstream.

F. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS).
G. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame,

provide blank-out panels sealing louver area around duct.  Use same material as duct, painted
black on exterior side; seal to louver frame and duct.

2.04 HANGERS AND SUPPORTS
A. Refer to the Structural Drawngs and Details for the limitations and applications of each type of

hanger and weight when attaching to bar joists, trusses, or other building Structural elements. The
Contractor shall be responsible for providing additional miscellaenous steel, unistrut, and other
components to span multiple joists as required by the Structural Drawings to distribute
concentrated loads.

B. Unless otherwise indicated, use straps or Z bar hangers with 3/8” rods to support rectangular ducts
48” wide and smaller and trapeze hangers with rods or angles to support rectangular ducts over
48” wide.
1. Use trapeze hangers to support externally insulated ductwork with weight bearing inserts.

C. For round ducts 24" diameter or smaller, use single hanger.
1. Cable Suspension System may be used up to 16" diameter
2. Round Duct Strap Bracket by Ductmate Industries may be used up to 24"diameter.

D. For round ducts over 24" diameter, use 2 hangers with half round trapeze.
E. For round ducts over 25” diameter or larger, use 2 minimum 3/8” rods with trapeze.
F. The following upper attachments, upper attachment devices, lower hanger attachments, hanger

devices, and/or hanger attachments are not allowed except where specifically indicated:
1. Hook or loop.
2. Nailed pin fasteners.
3. Expansion nails without washers.
4. Powder charged or mechanically driven fasteners (forced entry anchors).
5. Beam or "C" clamps without retaining clips or friction clamps (provide retaining clips
6. for "C" clamps).
7. Friction clamps for ductwork over 12".
8. Non-factory manufactured upper attachments for metal pan deck including wire coil and

double circle (Items 16 and 17 of Fig 4-3 of SMACNA HVAC Duct Construction Standards
95).

9. Wire hanger.
10. Trapeze hangers supported by wires or straps.
11. Rods, straps or welded studs directly attached to metal deck.
12. Drilled hole with attachment to structural steel.
13. Lag screw expansion anchor.
14. Rivets.

G. Supporting devices shall be standard products of manufacturers having published load ratings.
H. Unless drawings indicate the required framing, provide angle iron framing around roof opening

where duct penetrates through roof decking, to maintain roof decking structural integrity in
accordance with roof decking manufacturer's recommendations.  This is not required for concrete
decking.  For concrete decking, consult with Structural Engineer for location and size of opening
prior to execution of Work.

I. All hangers and supports shall be fully galvanized.
2.05 MANUFACTURED DUCTWORK AND FITTINGS

A. Double Wall Insulated Round Ducts:  Round spiral lockseam duct with galvanized steel outer wall,
perforated galvanized steel inner wall; fitting with solid inner wall.
1. Manufacture in accordance with SMACNA (DCS).
2. Insulation:

a. Thickness:  1 inch.
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b. Material:  Fiberglass or elastomeric foam.
c. Finish: "Paint grip" galvanneal or mill phosphatized

3. Manufacturers:
a. MKT Metal Manufacturing 
b. Hamlin
c. SMC
d. McGill Airflow
e. Or Approved Equal

B. Double Wall Insulated Rectangular Ducts:  Rectangular spiral lockseam duct with galvanized steel
outer wall, perforated galvanized steel inner wall; fitting with solid inner wall.
1. Manufacture in accordance with SMACNA (DCS).
2. Insulation:

a. Thickness:  1 inch.
b. Material: Fiberglass or elastomeric foam.
c. Finish: "Paint grip" galvanneal or mill phosphatized

C. Spiral Ducts:  Round spiral lockseam duct with galvanized steel outer wall.
1. Manufacture in accordance with SMACNA (DCS).
2. Manufacturers:

a. EHG, a DMI Company 
b. GSI, a DMI Company 
c. Linx Industries, Inc, a DMI Company
d. MKT Metal Manufacturing
e. Or Approved Equal

D. Flexible Ducts:  UL 181, Class 0, interlocking spiral of aluminum foil.
1. Insulation:  Fiberglass insulation with polyethylene vapor barrier film.
2. Pressure Rating:  8 inches wg positive or negative.
3. Maximum Velocity:  5000 fpm.
4. Temperature Range:  Minus 20 degrees F to 250 degrees F.
5. Insulation: R6.0

a. Insulation material shall not be exposed to airstream.
6. Manufacturers:

a. Lindab
b. Flexmaster
c. Clevaflex
d. Thermaflex
e. Or Approved Equal

2.06 LONGITUDINAL SEAM:
A. Rectangular Duct:

1. Unless otherwise indicated, use Pittsburgh lock seam construction.
2. Seal longitudinal seams with approved sealant or provide pre-sealed from factory with

encapsulated mastic.
3. Button punch snap lock construction (SMACNA L-2) is not allowed except for ductwork that is

both low pressure (2” WG or lower pressure class) and 18” and smaller duct width.
4. Button punch snap lock construction is not allowed for ductwork in chases and areas above

inaccessible ceilings.
5. Button punch snaplock construction is not allowed on exhaust ductwork or aluminum

ductwork
B. Round and Oval Duct

1. Unless otherwise indicated, longitudinal seams shall be in accordance with SMACNA HVAC
Duct Construction Standards with the following exceptions:
a. Snaplock seams are not allowed.
b. SMACNA seam types RL-3, 6A, 6B, 7, and 8 shown in Figure 3-2 are not allowed,

except for 2" w.g. class round ducts 16" or less in diameter.
2.07 RECTANGULAR TRANSVERSE JOINT CONNECTORS:
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A. Slide-on Transverse Joint Connectors:
1. Duct constructed using engineered slide-on connector systems must be submitted and

conform to manufacturer’s published duct construction standards and guidelines for joint
classification, sheet metal gauge, intermediate and joint reinforcement size and spacing,
unless otherwise specified.

2. Manufacturer of engineered connector system must have certified independent performance
testing for leakage, deflection and seismic stability.

3. All components of the engineered system must be clearly embossed with the manufacturer’s
name, model number or identifying marking.

4. Butyl rubber gasket must be applied per the manufacturer’s instructions on all connections
except for breakaway connections. Closed Cell Neoprene gasket must be applied per the
manufacturer’s instructions on all breakaway connections. No substitution of connector
system components or gaskets is permitted.

5. All duct installed using engineered connectors must adhere to the manufacturer’s published
assembly and installation guidelines for all standard, breakaway, roof-top or specialty
connections unless otherwise specified.

B. Formed-on Flanges:
1. Lockformers TDC or Engles TDF may be used in accordance with T-25 flanges of SMACNA

HVAC Duct Construction Standards, provided that corner pieces with bolts are used.  If
TDF/TDC flanges are damaged, replace the damaged joint(s) by straightening and reinforcing
with minimum 1-1/2 x 1-1/2 x 1/4 angle at each side of transverse joint

PART 3  EXECUTION
3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).
B. During construction provide temporary closures of metal or taped polyethylene on open ductwork

to prevent construction dust from entering ductwork system.
C. Install ductwork parallel to building walls and ceilings and at such heights not to obstruct any

portion of window, doorway, stairway, or passageway.  Install ductwork to allow adequate access
and service space for equipment and access clearances for cable tray/j-hooks. Refer to drawings
and/or manufacturer's recommendations   Install vertical ductwork plumb.  Make allowances for
beams, pipes or other obstructions in building construction and for work of other contractors.
 Check plans showing work of other trades and consult with Engineer in event of any interference.

D. Where interferences develop in the field, offset or reroute ductwork as required to clear such
interferences.  Do not divide duct and do not route any other utilities such as piping or conduit
through duct.   In all cases, consult drawings for exact location of space allocated for duct, ceiling
heights, door and window openings, or other architectural details before fabricating or installing
duct.  Consult Designer where conflicts arise between ductwork and other utilities which cannot be
resolved by relocating duct.

E. Where offsets in ductwork are required, contractor to use standard 30, 45 or 90-degree elbows.
 Where space constraints do not allow for the use of standard elbows for offsets, use of angled
offsets as depicted by SMACNA Figure 2-7 (Angled Offset Type 1) may be used with maximum
angle of offset not to exceed 15 degrees maximum. Offsets Type 2 and 3 in SMACNA Figure 2-7
shall not be allowed.

F. Rectangular Duct Elbows:
1. Rectangular Duct: Unless specific type is indicated, provide radius elbows with splitter vanes

with minimum centerline radius to width or diameter ratio of 1.5
a. 1.5 radius elbows with full spliter vanes as follows:

1) One vane for duct width 2-12"
2) Two vanes for duct width 13-20"
3) Three vanes for duct width 21"-36"
4) Four vanes for duct width 38" and larger
5) Fabricate vanes in accordance with SMACNA.

b. Rectangular throad elbows with turning vanes where 1.5 radius elbows do not fit.
c. Rectangular throat/radius heel elbows or rectangular elbows without turning vanes shall

not be used.
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G. Round and Oval Duct Elbows:
1. Unless specific type is indicated, use radius elbows with centerline radius to diameter ratio of

1.5. ONLY where1.5 radius elbows do not fit, 1.0 radius elbows may be used if approved by
the Engineer.

H. Construct ductwork so that interior surfaces are smooth.  Internal duct hangers and internal
bracing are not allowed.  Refer to above for internal tie rods.

I. Support coils, filters, air terminals, dampers, sound attenuating devices, or other devices installed
in duct systems with angles or channels and make all connections to such equipment including
equipment furnished by others.  Secure frames with gaskets, nuts, bolts and washers.

J. Flexible ducts shall not exceed 5 feet in length. Bends, kinks, and sagging of flexible duct will not
be accepted. The maximum permitted sag is 1/2" per foot of support spacing.

K. Install outside air intake duct to pitch down at minimum 1” per 20 ft toward intake louver or plenum
and to drain to outside of building.  Solder or seal seams to form watertight joints.

L. Install exhaust air duct to pitch down at minimum 1” per 20 ft toward exhaust louver.
M. Where 2 different metal ducts meet, install joint in such a manner that metal ducts do not contact

each other by using proper gasket seal or compound.
N. Flexible Ducts:  Connect to metal ducts with adhesive plus sheet metal screws.

1. Flexible ducts are not allowed for special exhaust systems, such as laboratory exhaust,
vehicle exhaust, etc.

2. Splicing of flexible duct will not be allowed.
3. Flexible ducts shall not pass through any partition, wall, floor, or ceiling.

O. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.
P. Provide openings in ductwork where required to accommodate thermometers and controllers.

 Provide pilot tube openings where required for testing of systems, complete with metal can with
spring device or screw to ensure against air leakage.  Where openings are provided in insulated
ductwork, install insulation material inside a metal ring.

Q. Locate ducts with sufficient space around equipment to allow normal operating and maintenance
activities.

R. Use double nuts and lock washers on threaded rod supports.
S. At exterior wall louvers, seal duct to louver frame and install blank-out panels.
T. All trapeze hanger rods shall be cut to within 1" of the bottom nut.

END OF SECTION  23 31 00
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Backdraft dampers - metal.
B. Duct access doors.
C. Duct test holes.
D. Fire dampers.
E. Flexible duct connectors.
F. Volume control dampers.
G. Miscellaneous products:

1. Internal strut end plugs.
2. Duct opening closure film.

1.02 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.
B. NFPA 92 - Standard for Smoke Control Systems 2021.
C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.
D. UL 33 - Safety Heat Responsive Links for Fire-Protection Service Current Edition, Including All

Revisions.
E. UL 555 - Standard for Fire Dampers Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. Product Data:  Provide for shop fabricated assemblies including volume control dampers.  Include

electrical characteristics and connection requirements.
B. Manufacturer's Installation Instructions:  Provide instructions for fire dampers and combination fire

and smoke dampers .
C. Project Record Drawings:  Record actual locations of access doors and test holes.
D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Fusible Links:  One of each type and size.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified
in this section, with minimum five  years of  documented  experience.

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc.
as suitable for the purpose specified and indicated.

C. All dampers shall be certified to bear the AMCA Certified Ratings Program seal for Air
Performance, Efficiency, and Air Leakage.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect dampers from damage to operating linkages and blades.
B. Storage: Store materials in a dry area indoor, protected from physical damage and in accordance

with manufacturer's instructions.
PART 2  PRODUCTS
2.01 AIR TURNING DEVICES/EXTRACTORS

A. Manufacturers:
1. Carlisle HVAC Products 
2. Elgen Manufacturing, Inc 
3. Ruskin Company 
4. Titus HVAC, a brand of Johnson Controls 
5. Ward Industries, a brand of Hart and Cooley, Inc 
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6. Or Approved Equal
B. Multi-blade device with blades aligned in short dimension; steel construction; with individually

adjustable blades, mounting straps.
2.02 BACKDRAFT DAMPERS - METAL

A. Manufacturers:
1. Nailor Industries, Inc 
2. Ruskin Company, a brand of Johnson Controls 
3. United Enertech 
4. Greenheck
5. Arrow
6. Or Approved Equal

B. Frames shall be flanged, a minimum of 3 inches wide, and a minimum of 20 gauge roll formed
galvanized steel or 0.125 inch extruded aluminum with pre-punched mounting holes and welded
corner clips for maximum rigidity.

C. Blades shall be single piece, with a maximum width of 6 inches, counter balanced, and shall be
constructed of minimum 26 gauge rool formed galvanized steel or 0.070 inch extruded aluminum.
Blade ends shall overlap for maximum weather protection.

D. Blade seals shall be extruded vinyl and mechanically attached to blade edge.
E. Bearings shall be corrosion resistant synthetic.
F. Linkages shall use a galvanized tie bar with stainless steel pivot pins.
G. Axles shall be stainless steel.
H. Mounting shall be suitable for the required orientation.

2.03 DUCT AIR TURNING VANES
A. Provide factory manufactured turning vanes in each elbow where inside radius is less than the

width of the duct, and in all square or rectangular elbows.
B. Turning vane assemblies shall be adequately supported and affixed to prevent rattling, breakaway,

and shall not deform. Assemblies longer than 12 inches shall be double wall.
C. Turning vanes in negative pressure ductwork with pressure rating above 2 inches shall be installed

in accordance with SMACNA Industrial Duct Construction Standard.
D. Turning vanes shall match the duct material construction.
E. Rectangular Throat Elbow Truning Vanes (Vane Runner Length up to 18" and Vane Length up to

36")
1. Provide single blade type vanes having 2" radius and 1-1/2" spacing, 24 gauge minimum.

 Construct vanes in accordance with SMACNA HVAC Duct Construction Standards.
2. If duct size changes in mitered elbow, use single blade type vanes with trailing edge

extension.
F. Rectangular Throat Elbow Truning Vanes (Vane Runner Length up to 18" and Vane Length up to

36"):
1. Use double wall airfoil type with smoothly-rounded entry nose and extended trailing edge on

2.4" center spacing.
2. Vanes shall be equal to HEP (High Efficiency Profile) vanes as manufactured by Aero/Dyne

Co.
G. Radius Elbow Splitter Vanes:

1. Splitter vanes for radius elbows shall be extended entire length of fitting and constructed in
accordance with SMACNA HVAC Duct Construction Standards.

H. Manufacturers:
1. Aero Dyne
2. Ductmate, Inc.
3. Sheet Metal Connectors, Inc.
4. Duro-Dyne
5. DynAir Inc.
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6. Or Approved Equal
2.04 WIRE MESH SCREENS

A. Screen assemblies shall be removable.
B. Mesh: 1/2 inch square pattern, 1/16 inch galvanized wire, interwoven, welded at wire intersections

and to the frame to prevent rattles.
C. Frames: Minimum of 1 inch by 1 inch by 1/8 inch galvanized steel angles for duct sizes through 24

inches, 1-1/2 inch by 1-1/2 inch by 3/16 inch for duct sizes between 25 inches and 48 inches, and
2 inches by 2 inches for ducts larger than 48 inches continuous around perimeter of screen.
Provide intermediate supports to limit screen deflection to 1/16 inch at maximum design airflow.

2.05 DUCT ACCESS DOORS
A. Manufacturers:

1. Acudor Products Inc, a Division of Nelson Industrial Inc 
2. Ductmate Industries, Inc, a DMI Company 
3. Durodyne
4. Elgen Manufacturing 
5. MKT Metal Manufacturing 
6. Nailor Industries Inc 
7. Ruskin Company 
8. SEMCO LLC 
9. Or Approved Equal

B. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening
locking devices.  For insulated ducts, install minimum 1 inch thick insulation with sheet metal
cover.
1. Up to 18 inches Square:  Provide two hinges and two sash locks.
2. Up to 24 by 48 inches:  Three hinges and two compression latches with outside and inside

handles.
C. Access doors with sheet metal screw fasteners are not acceptable.
D. Provide access doors of adequate size to allow easy access to the equipment that will require

maintenance. Provide insulated or acoustically lined doors to prevent condensation where
applicable.

E. Manufacturer shall provide a neoprene gasket around perimeter of access door for airtight seal.
F. Systems 2" w.g. or less shall use a hinged, cam, or hinged & cam square framed access door.
G. Systems 3" w.g. and above shall use a sandwich type access door. Construct doors in accordance

with Figure 7-3 of the 2005 SMACNA Manual, "HVAC Duct Construction Standards, Metal &
Flexible," Third Edition. Doors shall be rated for +/- 10" w.g.

2.06 DUCT TEST HOLES
A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene plugs,

threaded plugs, or threaded or twist-on metal caps.
B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide

extended neck fittings to clear insulation.
2.07 FIRE DAMPERS

A. Manufacturers:
1. Nailor Industries Inc 
2. NCA, a brand of Metal Industries Inc 
3. Pottorff 
4. Ruskin Company 
5. United Enertech 
6. Air Balance/ABI
7. Greenheck
8. Metal Industries
9. Prefco
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10. ATI Industries
11. Or Approved Equal

B. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.
C. Fire Resistance: 1-1/2 hours or 3 hours as required by assembly rating.
D. Dynamic Closure Rating: Dampers shall be classified for dynamic closure to 4000 fpm and 4

inches w.g. static pressure.
E. Construction:

1. Integral Sleeve Frame: Minimum 20 gauge roll formed galvanized steel. Sleeve length to be
determined by Contractor for each condition.

2. Blades:
a. Curtain type
b. Action: Spring or gravity closure upon fusible link release.
c. Orientation:  Horizontal.
d. Material:  Minimum 24 gage roll formed, galvanized steel.

3. Closure Springs: Type 301 stainless steel, constant force type, if required.
4. Mounting: Vertical and/or Horizontal.
5. Duct Transition Connection, Damper Style:

a. B style – rectangular connection, blades out of air stream, high free area.
b. G style – A style connection, grille mounting tabs at end of sleeve for grille.
c. CR style – round connection, sealed.

6. Finish:  Mill galvanized.
F. Fusible Links:  UL 33, separate at 165 degrees F  with adjustable link straps for combination

fire/balancing dampers.
G. Breakaway Connection:

1. Ductmate or Drivemate.
2.08 FLEXIBLE DUCT CONNECTORS

A. Manufacturers:
1. Carlisle HVAC Products 
2. Ductmate Industries, Inc, a DMI Company 
3. Elgen Manufacturing, Inc 
4. Durodyne
5. Or Approved Equal

B. Flexible duct connector shall be used where ductwork connects to fan apparatus or fan casings to
isolate vibration transfer.  Connectors shall be attached in such a manner as to provide an airtight
and waterproof seal.

C. Connectors will comply with NFPA 90A, “Installation of Air Conditioning & Ventilation Systems” and
NFPA 90B, “Installation of Warm Air Heating & Air Conditioning Systems”.

D. Connector fabrics shall meet NFPA 701 (formerly UL 214.)
E. Connector fabrics shall be mildew resistant per ASTM G21.
F. Indoor installations shall be NFPA 701 listed, fire retardant Vinyl coated woven nylon or Neoprene

coated woven fiberglass fabric.  Minimum density of Vinyl is 20 oz. /sq. yd. and rated to 200F.
Minimum density of Neoprene 30 oz. / sq. yard and rated to 200F.

G. Outdoor installations shall be NFPA 701 listed UV-resistant Hypalon coated woven fiberglass
fabric.  Minimum density 24 oz. /sq. yd. and rated to 250F.

H. High temperature applications shall be NFPA 701 listed, Silicone coated satin weave
               fiberglass fabric. Minimum density 17.5 oz. /sq. yd. and rated to 500 F.

I. Chemical resistant applications shall be of Teflon coated woven fiberglass fabric. Minimum density
18 oz. /sq. yd. and rated to 500 F.

J. Fabricate in accordance with SMACNA (DCS) and as indicated.
K. Flexible Duct Connections:  Fabric crimped into metal edging strip.

2.09 VOLUME CONTROL DAMPERS
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A. Manufacturers:
1. MKT Metal Manufacturing 
2. Nailor Industries Inc 
3. NCA, a brand of Metal Industries Inc 
4. Ruskin Company :
5. United Enertech 
6. Greenheck
7. Pottorff
8. Johnson Controls
9. Air Balance, Inc.
10. Or Approved Equal

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Round Control Damper - 1 in w.g. and below:

1. Velocity: Up to 2,000 fpm
2. Temperature: 180°F
3. Construction:

a. Frame Material - Galvanized Steel
b. Frame Thickness: 20 gauge
c. Blade Material: Galvanized Steel 
d. Axle Bearings: Bronze 
e. Axle Material: Plated Steel 
f. Operaror: 3/8 inch sq. locking manual quandrant.

1) On insulated ducts, provide 2 inch standoff bracket
g. Manufacturers:

1) Greenheck MBDR-50
2) Ruskin
3) Nailor

D. Rectangular Single Blade Dampers: 1 in w.g. and below, up to 10 x 30 inch duct
1. Velocity: Up to 2,000 fpm
2. Temperature: 180°F
3. Construction:

a. Frame Material - Galvanized Steel 
b. Frame Thickness: 20 gauge
c. Blade Material: Galvanized Steel  
d. Axle Bearings: Synthetic sleeve type
e. Axle Material: Plated Steel  
f. Operaror: 3/8 inch sq. locking manual quandrant, 2-1/2 inch long extension

1) On insulated ducts, provide 2 inch standoff bracket
4. Manufacturers:

a. Greenheck MBD-10M
b. Ruskin
c. Nailor

E. Rectangular Multi-Blade Balancing Dampers: 2 in w.g. and below
1. Pressure: Up to 4 in w.g.
2. Velocity: 2,000 fpm
3. Temperature: 180°F
4. Construction:

a. Frame Material - Galvanized Steel 
b. Frame Thickness: 16 gauge
c. Blade Material: Galvanized Steel 
d. Blade Thickness: 16 gauge
e. Blade Type: 3V
f. Blade Operation: Opposed
g. Axle Bearings: Synthetic sleeve type
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h. Axle Material: Plated Steel  
i. Operaror: 1/2 inch locking manual quandrant, 1-1/2 inch long standoff bracket
j. Extension Pin: 1/2 inch diagonal glass reinforced polymer extends 3-1/2 inch beyond

frame
5. Manufacturers:

a. Greenheck MBD-15
b. Ruskin
c. Nailor

F. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or

adapters.
3. Where rod lengths exceed 30 inches provide regulator at both ends.

2.10 MISCELLANEOUS PRODUCTS
A. Internal Strut End Plugs:  Combination end-mounting and sealing plugs for metal conduit used as

internal reinforcement struts for metal ducts; plug crimped inside conduit with outside gasketed
washer seal.

B. Duct Opening Closure Film:  Mold-resistant, self-adhesive film to keep debris out of ducts during
construction.
1. Thickness:  2 mils.
2. High tack water based adhesive.
3. UV stable light blue color.
4. Elongation Before Break:  325 percent, minimum.
5. Manufacturers:

a. Carlisle HVAC Products ; Dynair Duct Protection Film 
b. Surface Shields
c. Trimaco
d. Ductmate ProGuard
e. Or Approved Equal

PART 3  EXECUTION
3.01 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS).  Refer to Section 23 31 00 for duct construction and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Contractor shall identify balancing dampers above the ceiling by either spray painting them bright
orange or hanging an orange flag from the damper handle. If hanging a flag in a return air plenum,
material shall comply with fire and smoke spread ratings for plenum use.

D. All fire dampers, smoke dampers, and combination fire/smoke dampers shall be installed with
bottom edge 24" maximum above lay-in ceiling.

E. All balancing dampers shall be installed maximum 30" above the lay-in ceiling.
F. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,

automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated.  Provide minimum 12 by 12 inch  size for hand access,  size for shoulder access, and as
indicated.  Provide 8 by 8 inch  for balancing dampers only.  Review locations prior to fabrication.

G. Provide duct test holes where indicated and required for testing and balancing purposes.
H. Provide fire dampers  at locations indicated, where ducts and outlets pass through fire rated

components .  Install with required perimeter mounting angles, sleeves, breakaway duct
connections, corrosion resistant springs, bearings, bushings and hinges.

I. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.
J. The Contractor shall inspect and test all fire dampers, smoke dampers, and combination

fire/smoke dampers in accordance with NFPA 80 in the presence of the Authority Having
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Jurisdiction.
K. Demonstrate re-setting of fire dampers to Owner's representative.
L. At fans and motorized equipment associated with ducts, provide flexible duct connections

immediately adjacent to the equipment.
M. At equipment supported by vibration isolators, provide flexible duct connections immediately

adjacent to the equipment.
1. Refer to Section 23 05 48.

N. Provide balancing dampers at points on supply, return, and exhaust systems where branches are
taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from duct
take-off.

O. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION  23 33 00
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SECTION 23 34 23
HVAC POWER VENTILATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cabinet exhaust fans.
1.02 REFERENCE STANDARDS

A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings
Program 2015.

B. AMCA 99 - Standards Handbook 2016.
C. AMCA 204 - Balance Quality and Vibration Levels for Fans 2020.
D. AMCA 208-18 - Calculation of the Fan Energy Index.
E. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating

2016.
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
G. UL 705 - Power Ventilators Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. Product Data:  Provide data on fans and accessories including fan curves with specified operating

point clearly plotted, power, RPM, sound power levels at rated capacity, and electrical
characteristics and connection requirements.

B. All fans shall be certified to bear the AMCA Certified Ratings Program seal for Sound and Air
Performance.

C. All fans shall be certified to bear the AMCA Certified Ratings Program seal for FEI (Fan Energy
Index).

D. For fans over 1.0 HP, the submittal shall have the fan efficiency index (FEI) clearly indicated. The
FEI shall be as determined by AMCA 208-18.

E. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare parts
list, and wiring diagrams.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Fan Belts:  One set for each individual fan.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified

in this section, with minimum three years of documented experience.
1.05 FIELD CONDITIONS

A. Permanent ventilators may not be used for ventilation during construction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Greenheck
B. Loren Cook Company
C. PennBarry
D. Twin City Fan & Blower
E. Or Approved Equal

2.02 POWER VENTILATORS - GENERAL
A. Static and Dynamically Balanced:  Comply with AMCA 204.
B. Performance Ratings:  Comply with AMCA 210, bearing certified rating seal.
C. Sound Ratings:  AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound Rating Seal.
D. Fabrication:  Comply with AMCA 99.
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E. UL Compliance:  UL listed and labeled, designed, manufactured, and tested in accordance with UL
705.

F. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

G. Enclosed Safety Switches: Comply with NEMA 250.
H. Each fan shall bear a permanently affixed manufacture's nameplate containing the model number

and individual serial number
2.03 CABINET EXHAUST FANS

A. Centrifugal Fan Unit:  V-belt or direct driven with galvanized steel housing lined with acoustic
insulation, resilient mounted motor, gravity backdraft damper in discharge.

B. Disconnect Switch:  Cord and plug in housing for thermal overload protected motorand wall
mounted solid state speed controller or EC motor, refer to fan schedule..

C. Grille:  Aluminum with baked white enamel finish.
D. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and

adjustable pitch motor sheaves selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

2.04 INLINE CENTRIFUGAL FANS
A. Wheel:

1. Forward curved centrifugal wheel
2. Constructed of galvanized steel or calcium carbonate filled polypropylene
3. Statically and dynamically balanced in accordance to AMCA Standard 204-05

B. Housing:
1. Constructed of heavy gauge galvanized steel
2. Interior shall be lined with 0.5 inches of acoustical insulation

C. Disconnect Switch: Cord and plug in housing for thermal overload protected motor and wall
mounted solid state speed controller.

D. Spring Loaded Aluminum Backdraft Damper:
1. Prevents air from entering back into the building when fan is off
2. Eliminates rattling or unwanted backdrafts

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Hung Cabinet Fans:

1. Install fans with resilient mountings and flexible electrical leads; see Section 23 05 48.
2. Install flexible connections specified in Section 23 33 00 between fan and ductwork.  Ensure

metal bands of connectors are parallel with minimum one inch flex between ductwork and fan
while running.

C. Provide sheaves required for final air balance.
D. Install backdraft dampers on inlet to roof and wall exhausters.
E. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.

END OF SECTION  23 34 23
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SECTION 23 37 21
AMCA 550 LOUVERS - VERTICAL BLADE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Extruded aluminum stationary louvers.
1.02 REFERENCES

A. AAMA 2604 – High Performance Organic Coatings on Architectural Extrusions and Panels.
B. AAMA 2605 – High Performance Organic Coatings on Architectural Extrusions and Panels.
C. AAMA 611 – Voluntary Specification for Anodized Architectural Aluminum.
D. AMCA 500-L - Test Methods for Louvers, Dampers and Shutters.
E. AMCA 511 - Certified Ratings Program for Air Control Devices.
F. AMCA 540 - Test Methods for Louvers Impacted by Wind Borne Debris.
G. AMCA 550 – Test Method for High Velocity Wind Driven Rain Resistant Louvers.
H. ASCE 7 - Minimum Design Loads for Buildings and Other Structures.
I. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
J. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
K. Rods, Wire, Profiles, and Tubes.
L. ASTM D822 - Standard Practice for Filtered Open-Flame Carbon-Arc Exposures of Paint and

Related Coatings
M. ASTM D4214 - Standard Test Methods for Evaluating the Degree of Chalking of Exterior Paint

Films.
N. ASTM D2244 - Standard Test Method for Calculation of Color Differences From Instrumentally

Measured Color Coordinates.
1.03 DEFINITIONS

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this
Section unless otherwise defined in this Section or in referenced standards.

B. Horizontal Louver:  Louver with horizontal blades; i.e., the axes of the blades are horizontal.
C. Vertical Louver:  Louver with vertical blades; i.e., the axes of the blades are vertical.
D. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to

channels in jambs and mullions, which carry it to bottom of unit and away from opening.
E. Rain-Resistant Louver:  Louver that provides specified wind-driven rain performance, as

determined by testing according to AMCA 500-L.
1.04 ACTION SUBMITTALS

A. Product Data:  For each product to be used, including:
1. Manufacturer's product data including performance data.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods.

B. Shop Drawings:
1. Submit shop drawings indicating materials, construction, dimensions, accessories, and

installation details.
C. Product Schedule:  For louvers. Use same designations indicated on Drawings.
D. Samples:  Submit sample of louver to show frame, blades, bird screen, gutters, downspouts,

vertical supports, sill, accessories, finish, and color.
1.05 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For manufacturer and Installer.
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B. Product Test Reports:  For each type of louver, for tests performed by a qualified testing agency.
C. Field quality-control reports.
D. Sample Warranties:  For manufacturer's warranties.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:

1. The manufacturer shall have implemented the management of quality objectives, continuous
improvement, and monitoring of customer satisfaction to assure that customer needs and
expectations are met.

2. Manufacturer shall be International Organization for Standardization (ISO) 9001 accredited.
B. Product Qualifications:

1. Louver shall be AMCA 540 and AMCA 550 certified.
2. Louvers licensed to bear AMCA Certified Ratings Seal.  Ratings based on tests and

procedures performed in accordance with AMCA 500-L, AMCA 511, AMCA 540, AMCA 550,
and comply with AMCA Certified Ratings Program.  AMCA Certified Ratings Seal applies to
air performance and water penetration ratings.

3. Louvers shall be factory engineered to withstand the specified seismic and wind loads.
a. Minimum design loads shall be calculated to comply with ASCE – 7, or local

requirements of Authority Having Jurisdiction (AHJ).
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store materials in a dry area indoors, protected from damage and in accordance with

manufacturer's instructions.
C. Handling:  Protect materials and finishes during handling and installation to prevent damage.
D. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in

accordance with requirements of local authorities having jurisdiction.
1.08 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under environmental
conditions outside manufacturer's absolute limits.

1.09 WARRANTY
A. Manufacturer shall provide standard limited warranty for louver systems for a period of five years

(60 months) from date of installation, no more than 60 months after shipment from manufacturing
plant. When notified in writing from the Owner of a manufacturing defect, manufacturer shall
promptly correct deficiencies without direct financial cost to the Owner.

B. Manufacturer shall provide 20 year limited warranty for fluoropolymer-based finish on extruded
aluminum substrates.
1. Finish coating shall not peel, blister, chip, crack or check.
2. Chalking, fading or erosion of finish when measured by the following tests:

a. Finish coating shall not chalk in excess of 8 numerical ratings when measured in
accordance with ASTM D4214.

b. Finish coating shall not change color or fade in excess of 5 NBS units as determined by
ASTM D2244 and ASTM D822.

c. Finish coating shall not erode at a rate in excess of .01 mils/year as determined by
Florida test sample.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Airolite
B. Arrow
C. Greenheck
D. Pottorff
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E. Reliable
F. Ruskin
G. United Enertech

2.02 STATIONARY LOUVER
A. Model:  EME6625 as manufactured by Ruskin Company. Equivalent products by manufacturers

listed above.
B. Fabrication: Extruded aluminum stationary louver style.

1. Frame:
a. Frame Depth: 6 inches.
b. Wall Thickness:  0.125 inch, nominal.
c. Material:  Extruded aluminum, Alloy 6063-T6.

2. Blades:
a. Style: Vertically mounted
b. Material:  Extruded aluminum, Alloy 6063-T6.
c. Wall Thickness:  0.081 inch, nominal.
d. Blades mounted vertically.

3. Sill:  Sill Flashing:  Formed aluminum, 0.080 inch, upturned sides to prevent water leakage.
4. Installation Channels: Material:  0.125 inch thick continuous aluminum channel with 0.188

inch thick aluminum integral continuous fastening angle to allow installation in any wall
system. Clip and channel sizes vary per opening design.

5. Minimum assembly size: 12 inches length by 12 inches high.
6. Maximum assembly size: Unlimited length by 96 inches high.

C. Performance Data:
1. Performance Ratings:  AMCA licensed.

a. Based on testing 48 inches x 48 inches size unit in accordance with AMCA 500.
D. Design Load:

1. Designed Windload: Per Code.
2. Louvers shall be provided with rear mounted blade supports as required to comply with wind

load criteria.
3. Louvers shall be factory engineered to withstand the specified seismic and wind loads.

a. Minimum design loads shall be calculated to comply with ASCE – 7, or local
requirements of Authority Having Jurisdiction (AHJ).

2.03 ACCESSORIES
A. Aluminum Insulated Blank-Off Panels:  2 inche thick, aluminum skin, insulated core, factory

installed with removable screws and neoprene gaskets.
B. Bird Screen:

1. Aluminum: Aluminum, 1/2 inch mesh by 0.063 inch, intercrimp.
2. Frame:  Removable, rewireable.

C. Extended Sills:
1. Formed aluminum, Alloy 3003. Minimum nominal thickness 0.081 inch.

D. Visible Mullions:  Manufacturer's standard horizontal or vertical visible mullions for architectural
accent as indicated on drawings.

2.04 FINISHES
A. Finish: 70 percent PVDF: Finish shall be applied at 1.2 mil total dry film thickness.

1. Coating shall conform to AAMA 2605. Apply coating following cleaning and pretreatment.
Cleaning:  AA-C12C42R1X.
a. 3-coat metallic.

2. 20-year finish warranty.
B. Color:  Custom.

PART 3 EXECUTION
3.01 EXAMINATION
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A. Inspect areas to receive louvers. Notify the Architect of conditions that would adversely affect the
installation or subsequent utilization of the louvers. Do not proceed with installation until
unsatisfactory conditions are corrected.

B. If opening preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION
A. Clean opening thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.03 INSTALLATION

A. Install louvers at locations indicated on the drawings and in accordance with manufacturer's
instructions.

B. Install louvers plumb, level, in plane of wall, and in alignment with adjacent work.
C. Install joint sealants as specified in Architectural specifications.
D. Apply field topcoat within 6 months of application of shop prime coat. Apply field topcoat as

specified in Architectural specifications.
3.04 CLEANING

A. Clean louver surfaces in accordance with manufacturer's instructions.
B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION  23 37 21
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SECTION 23 81 21
VERTICAL PACKAGED OUTDOOR MOUNTED HEAT PUMP

PART 1 GENERAL
1.01  SUBMITTALS

A. Provide in accordance with Division 01.
B. Submittals for Single Packaged Vertical Outdoor Mount heat pump or air conditioner shall include:

equipment performance, dimensions, and electrical requirements
C. Factory Warranty documentation verifying 5 year compressor, and 5 year parts warranty
D. Control submittal if controller is provided by equipment manufacturer.
E. Confirmation of UL/ETL listings.

1.02  WARRANTY
A. Unit shall include a full 5-year parts warranty covering compressor, sealed refrigeration system,

heat exchange coils, ventilation packages, as defined by the terms and conditions of the
manufacturer's Limited Warranty agreement. Labor is excluded in the Bard standard warranty. Any
5 year compressor, 1 year parts warranty shall not be accepted. All parts warranty documentation
shall be included in submittal data. Any exceptions to a manufacturer’s standard warranty must be
acknowledged in writing by the Manufacturer’s senior manager

PART 2 - PRODUCTS
2.01  GENERAL EQUIPMENT REQUIREMENTS

A. Capacities of Heat Pumps as indicated on drawing and schedules are net capacities actually
required. Efficiencies shall be at AHRI conditions, submitted performance shall be at specified
conditions.

B. Furnish and install a self-contained, vertical,exterior mount, thru the-wall, heat pump. Units shall
be, self- contained vertical packaged (SPVU) heat pump. Cooling performance shall be tested and
certified by AHRI per Standard 390 and listed in the AHRI database. AHRI certificate shall be
included in submittal data. If AHRI documentation is not available, third party performance
certification by an agency preapproved by the specifier may be considered. Third party submittals
of capacity and efficiency in heating and cooling shall be provided 10 days prior to bid and include
statement of performance indemnification from the Manufacturer.

C. Units shall be UL or ETL listed and labeled, classified in accordance ANSI/UL 1995/CSA 22.2 No.
235-05 fourth edition. Unit shall be constructed following ISO:9001 quality control procedures and
be factory assembled, fully charged internally wired, 100% run tested. Run test data shall be
stored and available upon request.

2.02 CONSTRUCTION
A. Construction shall be a single, enclosed, weatherproof casing constructed of 20-gauge galvanized

steel, stainless steel, or aluminum (choose one). Unit base is constructed of 16-gauge galvanized
steel for painted and aluminum cabinets, stainless steel for stainless cabinets. Each exterior
casing panel to be bonderized and finished with baked-on exterior polyester enamel paint prior to
assembly. The baked-on cured paint finish shall pass the industry rub test with a minimum of 72
rubs MEK (Methyl, Ethyl Ketone) or standard rub test of a minimum of 100 rubs using Toluene.
Cooling section shall be fully insulated with a non-fiberglass material with heavy duty foil facing for
durability and ease of cleaning. Fiberglass insulation is not acceptable. Openings shall be provided
for power connections. Access openings appropriate for outside structure to all fan motors and
compressor for making repairs and for removing internal components without removing unit from
its permanent installation. Fresh air intake and outdoor coil shall be protected from intrusions by a
sturdy metal grating with less than 1/4 inch openings. Back of unit shall be painted in neutral color
to reduce visibility from outdoors..

B. Painted cabinet construction shall be a minimum of 20 gauge Zinc coated steel, painted units shall
have baked on paint, designed and tested to withstand 1000 hours of salt spray test per ASTM
B117-03.

C. Stainless steel construction shall be 316 grade, with stainless steel screws and fasteners for all
exposed areas. The condenser fan blade shall be treated with corrosion resistant material, and
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condenser fan motor mounts shall be stainless steel.
D. Colors shall be custom color selected by Owner/Architect/Engineer.

2.03 MOUNTING BRACKETS
A. Full-length, side mounting brackets shall be an integral part of the cabinet. Bottom mounting

bracket shall be provided.
2.04 FILTERS

A. Unit shall be factory furnished with 2” pleated filters and have a Minimum Efficiency Reporting
Value of MERV 8 per ASHRAE standard 52.2.

2.05 INDOOR BLOWER MOTOR
A. The indoor blower motor shall be electronically commutated variable speed (ECM), factory

programmed to produce rated air flow from 0 to 0.5 inch WC of external static pressure.
2.06 ELECTRICAL COMPONENTS AND CONTROLS

A. Electrical components shall be easily accessible for routine inspection and maintenance through
front service panels. Circuit breaker shall be standard on all 208/230 volt models and a disconnect
standard on all 460 volt models.

B. Circuit breaker/disconnect access is through lockable access panel. Lock and key are to be
provided with each unit. Unit shall have single point entry for line voltage. Electrical component
access point shall be located at standard eye level to allow easy serviceability.

C. The internal low voltage control circuit shall consist of a current limiting 24 VAC type 75 VA
transformer with circuit breaker.

D. Defrost control shall be by temperature and time. After 30, 60,or 90 minutes (selectable) the heat
pump control shall place the system in defrost mode The defrost circuit shall consist of a solid
state electronic heat pump control. A 90-minute timer (factory setting) shall initiate a defrost cycle if
the outdoor coil temperature indicates the possibility of an iced condition. The thermistor sensor,
speed-up terminal for service, and a ten-minute defrost override shall be all be standard on the
electronic heat pump control. To prevent rapid compressor short cycling, a five-minute time delay
circuit shall be incorporated into the heat pump control board. A low pressure bypass shall be
incorporated into the heat pump control board to prevent nuisance tripping during low temperature
start-up.

E. All units with 3-phase power shall include factory mounted phase rotation monitor. This device
shall protect scroll compressor from reverse rotation and also protect unit from phase failure. If 3-
phase power is incorrectly connected at the field power connections, the phase monitor shall lock
out the unit and a red light will illuminate indicating incorrect phase. If unit is wired correctly a
green light will illuminate. If a power leg is lost, the phase monitor will lockout the unit due to phase
imbalance. Once the condition is corrected, turning the power off at the circuit breaker or
disconnect will reset the phase monitor.

2.07 DEHUMIDIFICATION AND HOT GAS REHEAT
A. This shall be a factory installed option
B. The dehumidification option shall incorporate an independent reheat coil in the supply air stream in

addition to the standard evaporator coil, 2 way valve, solid state dehumidification circuit board, and
independent dehumidification terminal on 24 volt control terminal strip. The coil shall be mounted
after the evaporator coil, and sized to nominally match the sensible cooling capacity. The solid
state dehumidification circuit will monitor the 24 volt terminal for a call for dehumidification.

2.08 VENTILATION – ECONOMIZER
A. Provide Full FlowEconomizer option with modulating outside air, return air, and relief air dampers.
B. Provide enthalpy control

2.09 AUXILIARY ELECTRIC HEATING COIL
A. Provide auxiliary electric heating coil where indicated on the schedule (supplementary heat second

stage for the heat pump when outside air temperature is low.)
B. Capacity shall be as listed on the schedule.
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PART 3 EXECUTION
3.01 FACTORY STARTUP

A. Provide services of authorized factory representative to startup units.
END OF SECTION  23 81 21
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SECTION 23 81 29
VARIABLE REFRIGERANT FLOW HVAC SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Variable refrigerant volume HVAC system includes:
1. Outdoor/condensing unit(s).
2. Indoor/evaporator units.
3. Refrigerant piping.
4. Control panels.
5. Control wiring.

1.02 REFERENCE STANDARDS
A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump

Equipment 2023.
B. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings Most

Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

C. ITS (DIR) - Directory of Listed Products Current Edition.
D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
E. UL 1995 - Heating and Cooling Equipment Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the work

of this section; require attendance by all affected installers.
1.04 SUBMITTALS

A. Product Data:  Submit manufacturer's standard data sheets showing the following for each item of
equipment, marked to correlate to equipment item markings indicated in Contract Documents:
1. Outdoor/Central Units:

a. Refrigerant Type and Size of Charge.
b. Cooling Capacity:  Btu/h.
c. Heating Capacity:  Btu/h.
d. Cooling Input Power:  Btu/h.
e. Heating Input Power:  Btu/h.
f. Operating Temperature Range, Cooling and Heating.
g. Air Flow:  Cubic feet per minute.
h. Fan Curves.
i. External Static Pressure (ESP):  Inches WG.
j. Sound Pressure Level:  dB(A).
k. Electrical Data:

1) Maximum Circuit Amps (MCA).
2) Maximum Fuse Amps (MFA).
3) Maximum Starting Current (MSC).
4) Full Load Amps (FLA).
5) Total Over Current Amps (TOCA).
6) Fan Motor:  HP.

l. Weight and Dimensions.
m. Maximum number of indoor units that can be served.
n. Maximum refrigerant piping run from outdoor/condenser unit to indoor/evaporator unit.
o. Maximum height difference between outdoor/condenser unit to indoor/evaporator unit,

both above and below.
p. Control Options.

2. Indoor/Evaporator Units:
a. Cooling Capacity:  Btu/h.
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b. Heating Capacity:  Btu/h.
c. Cooling Input Power:  Btu/h.
d. Heating Input Power:  Btu/h.
e. Air Flow:  Cubic feet per minute.
f. Fan Curves.
g. External Static Pressure (ESP):  Inches WG.
h. Sound Pressure level:  dB(A).
i. Electrical Data:

1) Maximum Circuit Amps (MCA).
2) Maximum Fuse Amps (MFA).
3) Maximum Starting Current (MSC).
4) Full Load Amps (FLA).
5) Total Over Current Amps (TOCA).
6) Fan Motor:  HP.

j. Maximum Lift of Built-in Condensate Pump.
k. Weight and Dimensions.
l. Control Options.

3. Control Panels:  Complete description of options, control points, zones/groups.
4. Capacities and ratings shall be at the conditions shown on the Drawings.

B. Shop Drawings:  Installation drawings custom-made for this project; include as-designed HVAC
layouts, locations of equipment items, refrigerant piping sizes and locations, condensate piping
sizes and locations, remote sensing devices, control components, electrical connections, control
wiring connections.  Include:
1. Detailed piping diagrams, with branch balancing devices.
2. Condensate piping routing, size, and pump connections.
3. Detailed power wiring diagrams.
4. Detailed control wiring diagrams.
5. Locations of required access through fixed construction.
6. Drawings required by manufacturer.

C. Design Data:
1. Provide design calculations showing that system will achieve performance specified.
2. Provide design data required by ASHRAE Std 90.1 I-P.

D. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant used,
showing compliance with specified requirements.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:

1. Company that has been manufacturing variable refrigerant volume heat pump equipment for
at least 5 years.

B. Installer Qualifications:  Trained, certified, and approved by manufacturer of equipment.
1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver, store, and handle equipment and refrigerant piping according to manufacturer's
recommendations.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Compressors:  Provide five (5) year parts and labor compressor warranty. All warranty service

work shall be performed by a factory trained service professional.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Carrier/Toshiba
B. Daikin
C. LG
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D. Mitsubishi
E. Samsung
F. Or Approved Equal

2.02 HVAC SYSTEM DESIGN
A. System Operation:  Heating or cooling, selected at system level .

1. Provide a complete functional system that achieves the specified performance based on the
specified design conditions and that is designed and constructed according to the equipment
manufacturer's requirements.

2. Outdoor/Condenser unit locations are indicated on drawings.
3. Indoor/Evaporator unit locations are indicated on drawings.
4. Required equipment unit capacities are indicated on drawings.
5. Connect equipment to condensate piping; condensate piping is shown on the drawings.

B. Cooling Mode Interior Performance:
1. Daytime Setpoint:  75 degrees F, plus or minus 2 degrees F.
2. Setpoint Range:  65 degrees F to 77 degrees F.
3. Night Setback:  80 degrees F.
4. Interior Relative Humidity:  55 percent, maximum.

C. Heating Mode Interior Performance:
1. Daytime Setpoint:  70 degrees F, plus or minus 2 degrees F.
2. Setpoint Range:  59 degrees F to 80 degrees F.
3. Night Setback:  65 degrees F.
4. Interior Relative Humidity:  20 percent, minimum.

D. Operating Temperature Ranges:
1. Cooling Mode Operating Range:  23 degrees F to 110 degrees F dry bulb.
2. Heating Mode Operating Range:  0 degrees F to 77 degrees F dry bulb; minus 4 degrees F to

60 degrees F wet bulb; without low ambient controls or auxiliary heat source.
E. Controls:  Provide the following control interfaces:

1. For Each Indoor/Evaporator Unit:  One wall-mounted wired "local" controller, with
temperature sensor; locate where indicated.

2. One central remote control panel for entire system; locate where indicated.
F. Local Controllers:  Wall-mounted, wired, containing temperature sensor.

2.03 EQUIPMENT
A. All Units:  Factory assembled, wired, and piped and factory tested for function and safety.

1. Refrigerant:  R-410A.
2. Performance Certification:  AHRI Certified; www.ahrinet.org.
3. Safety Certification:  Tested to UL 1995 by UL or Intertek-ETL, listed in ITS (DIR), and

bearing the certification label.
4. Provide outdoor/condensing units capable of serving indoor unit capacity up to 140 percent of

the capacity of the outdoor/condensing unit.
5. Provide units capable of serving the zones indicated.
6. Thermal Performance:  Provide heating and cooling capacity as indicated, based on the

following nominal operating conditions:
a. Cooling:  Indoor air temperature of 77 degrees F dry bulb, 65 degrees F wet bulb;

outdoor air temperature of 95 degrees F dry bulb; and 25 feet
b. Heating:  Outdoor air temperature of 20 degrees F dry bulb, 18 degrees F wet bulb;

indoor air temperature of 70 degrees F dry bulb; and 25 feet
7. Energy Efficiency:  Report EER and COP based on tests conducted at “full load” in

accordance with AHRI 210/240 or alternate test method approved by U.S. Department of
Energy.

B. Electrical Characteristics:
1. Power - Indoor Units:  208 to 230 Volts, single phase, 60 Hz.
2. 208-230 Voltage Range:  187 to 253 volts.
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C. Remote Centralized Control Panel: BACnet compatible.
D. Unit Controls:  As required to perform input functions necessary to operate system; provided by

manufacturer of units.
1. Provide interfaces to remote control and building automation systems as specified.

E. Wiring:
1. Control Wiring:  18 AWG, 2-conductor, non-shielded, non-polarized, stranded cable.
2. Control Wiring Configuration:  Daisy chain.

F. Refrigerant Piping:
1. Insulate each refrigerant line set individually between the condensing and indoor units.

2.04 OUTDOOR/CONDENSING UNITS
A. Outdoor/Condensing Units:  Air-cooled DX refrigeration units, designed specifically for use with

indoor/evaporator units; factory assembled and wired with all necessary electronic and refrigerant
controls; modular design for ganging multiple units.
1. Refrigeration Circuit:  Scroll compressors, motors, fans, condenser coil, electronic expansion

valves, solenoid valves, 4-way valve, distribution headers, capillaries, filters, shut off valves,
oil separators, service ports and refrigerant regulator.

2. Refrigerant:  Factory charged.
3. Variable Volume Control:  Modulate compressor capacity automatically to maintain constant

suction and condensing pressures while varying refrigerant volume to suit heating/cooling
loads.

4. Capable of being installed with wiring and piping to the left, right, rear or bottom.
5. Capable of heating operation at low end of operating range as specified, without additional

low ambient controls or auxiliary heat source; during heating operation, reverse cycle (cooling
mode) oil return or defrost is not permitted, due to potential reduction in space temperature.

6. Sound Pressure Level:  As specified, measured at 3 feet from front of unit; provide night
setback sound control as a standard feature; three selectable sound level steps of 55 dB, 50
dB, and 45 dB, maximum.

7. Power Failure Mode:  Automatically restart operation after power failure without loss of
programmed settings.

8. Safety Devices:  High pressure sensor and switch, low pressure sensor/switch, control circuit
fuses, crankcase heaters, fusible plug, overload relay, inverter overload protector, thermal
protectors for compressor and fan motors, over current protection for the inverter and anti-
recycling timers.

9. Provide refrigerant sub-cooling to ensure the liquid refrigerant does not flash when supplying
to us indoor units.

10. Oil Recovery Cycle:  Automatic, occurring 2 hours after start of operation and then every 8
hours of operation; maintain continuous heating during oil return operation.

11. Controls:  Provide contacts for electrical demand shedding.
B. Unit Cabinet:  Weatherproof and corrosion resistant; rust-proofed mild steel panels coated with

baked enamel finish.
1. Designed to allow side-by-side installation with minimum spacing.

C. Fans:  One or more direct-drive propeller type, vertical discharge, with multiple speed operation via
DC (digitally commutating) inverter.
1. Provide minimum of 2 fans for each condensing unit.
2. External Static Pressure:  Factory set at 0.12 in WG, minimum.
3. Indoor Mounted Air-Cooled Units:  External static pressure field set at 0.32 in WG, minimum;

provide for mounting of field-installed ducts.
4. Fan Airflow:  As indicated for specific equipment.
5. Fan Motors:  Factory installed; permanently lubricated bearings; inherent protection; fan

guard; output as indicated for specific equipment.
D. Condenser Coils:  Copper tubes expanded into aluminum fins to form mechanical bond; waffle

louver fin and rifled bore tube design to ensure high efficiency performance.
E. Compressors:  Scroll type, hermetically sealed, variable speed inverter-driven and fixed speed in

combination to suit total capacity; minimum of one variable speed, inverter driven compressor per
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condenser unit; minimum of two compressors per condenser unit; capable of controlling capacity
within range of 6 percent to 100 percent of total capacity.
1. Variable Speed Control:  Capable of changing the speed to follow the variations in total

cooling and heating load as determined by the suction gas pressure; high/low pressures
calculated by samplings of evaporator and condenser temperatures every 20 seconds, with
compressor capacity adjusted to eliminate deviation from target value by changing inverter
frequency or on/off setting of fixed speed compressors.

2. Multiple Condenser Modules:  Balance total operation hours of compressors by means of
duty cycling function, providing for sequential starting of each module at each start/stop cycle,
completion of oil return, and completion of defrost, or every 8 hours.

3. Failure Mode:  In the event of compressor failure, operate remaining compressor(s) at
proportionally reduced capacity; provide microprocessor and associated controls specifically
designed to address this condition.

4. Provide each compressor with crankcase heater, high pressure safety switch, and internal
thermal overload protector.

5. Provide oil separators and intelligent oil management system.
6. Provide spring mounted vibration isolators.

2.05 INDOOR/EVAPORATOR UNITS
A. All Indoor/Evaporator Units:  Factory assembled and tested DX fan-coil units, with electronic

proportional expansion valve, control circuit board, factory wiring and piping, self-diagnostics, auto-
restart function, 3-minute fused time delay, and test run switch.
1. Refrigerant:  Refrigerant circuits factory-charged with dehydrated air, for field charging.
2. Temperature Control Mechanism:  Return air thermistor and computerized Proportional-

Integral-Derivative (PID) control of superheat.
3. Dehumidification Function:  In conjunction with wall-mounted wired remote controller.
4. Coils:  Direct expansion type constructed from copper tubes expanded into aluminum fins to

form a mechanical bond; waffle louver fin and high heat exchange, rifled bore tube design;
factory tested.
a. Provide thermistor on liquid and gas lines.

5. Fans:  Direct-drive, with statically and dynamically balanced impellers; high and low speeds
unless otherwise indicated; motor thermally protected.

6. Return Air Filter:  Washable long-life net filter with mildew proof resin, unless otherwise
indicated.

7. Condensate Drainage:  Built-in condensate drain pan with drain connection.
a. Units With Built-In Condensate Pumps:  Provide condensate safety shutoff and alarm.

8. Cabinet Insulation:  Sound absorbing foamed polystyrene and polyethylene insulation.
9. Provide isolation ball valves at each piping connection to each indoor unit.

B. Recessed Ceiling Units - 2 FT by 2 FT:  Four-way airflow cassette with central return air grille,
sized for installation in standard 24 by 24 inch lay-in ceiling grid.
1. Cabinet Height:  Maximum of 12 inches above face of ceiling.
2. Exposed Housing:  White, impact resistant, with washable decoration panel.
3. Maintenance Access:  All electrical components accessible through decoration panel.
4. Supply Airflow Adjustment:

a. Via motorized louvers which can be horizontally and vertically adjusted from 0 to 90
degrees.

b. Field-modifiable to 3-way and 2-way airflow.
c. Three auto-swing positions, including standard, draft prevention and ceiling stain

prevention.
5. Sound Pressure:  Measured at low speed at 5 feet below unit.
6. Fan:  Direct-drive turbo type.
7. Condensate Pump:  Built-in, with lift of 21 inches, minimum.
8. Provide side-mounted supply air branch duct connection.
9. Provide side-mounted fresh air intake duct connection.

C. Wall Surface-Mounted Units:  Finished white casing, with removable front grille; foamed
polystyrene and polyethylene sound insulation; wall mounting plate; polystyrene condensate drain
pan.
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1. Airflow Control:  Auto-swing louver that closes automatically when unit stops; adjustable
discharge angle, set using remote controller; upon restart, discharge angle defaulting to same
angle as previous operation.

2. Sound Pressure Range:  Measured at low speed at 3.3 feet below and away from unit.
3. Condensate Pump:  Built-in, concealed.
4. Condensate Drain Connection:  Back, with piping concealed in wall.
5. Fan:  Direct-drive cross-flow type.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that condensate piping has been installed and is in the proper location prior to starting
installation.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install refrigerant piping in accordance with equipment manufacturer's instructions.
C. Perform wiring in accordance with NFPA 70, National Electric Code (NEC).
D. Coordinate with installers of systems and equipment connecting to this system.
E. Provide isolation ball valves at piping connections to each indoor unit.

3.03 SYSTEM STARTUP
A. Provide manufacturer's field representative to perform system startup.
B. Prepare and start equipment and system in accordance with manufacturer's instructions and

recommendations.
C. Adjust equipment for proper operation within manufacturer's published tolerances.

3.04 CLEANING
A. Clean exposed components of dirt, finger marks, and other disfigurements.

3.05 CLOSEOUT ACTIVITIES
A. Training:  Train Owner's personnel on operation and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with additional
training materials as required.

2. Provide minimum of one day  of training.
3. Instructor:  Manufacturer's training personnel.
4. Location:  At project site.
5. Provide video recording of the training session. Turn over video to Owner at the conclusion of

the project.
3.06 PROTECTION

A. Protect installed components from subsequent construction operations.
END OF SECTION  23 81 29
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SECTION 23 82 00
CONVECTION HEATING AND COOLING UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electric unit heaters.
1.02 REFERENCE STANDARDS

A. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils 2001, with Addenda (2011).
1.03 SUBMITTALS

A. Product Data:  Provide typical catalog of information including arrangements.
B. Shop Drawings:

1. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations.
2. Indicate air coil and frame configurations, dimensions, materials, rows, connections, and

rough-in dimensions.
3. Submit schedules of equipment and enclosures typically indicating length and number of

pieces of element and enclosure, corner pieces, end caps, cap strips, access doors, pilaster
covers, and comparison of specified heat required to actual heat output provided.

4. Submit the following for blower-coil units indicating:
a. Overall dimensions including installation, operation, and service clearances.
b. Unit shopping, installation, and operating weights including dimensions.
c. Fan curves with specified operating point clearly plotted.

5. Submit the following for passive and active chilled beams indicating:
a. Operating weight and dimensions of assembled units.
b. Performance data, including air flow, air-side pressure drop, noise levels, and air

velocities.
6. Indicate mechanical and electrical service locations and requirements.

C. Certificates: Certify that coils are tested and rated in accordance with AHRI 410.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this
section with minimum three years documented experience.

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc.
as suitable for the purpose specified and indicated.

PART 2  PRODUCTS
2.01 ELECTRIC UNIT HEATERS

A. Manufacturers:
1. INDEECO (Industrial Engineering and Equipment Company)
2. Modine Manufacturing Company
3. Trane, a brand of Ingersoll Rand
4. Markel
5. REDD-I
6. Raywall
7. Or Approved Equal

B. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL), Intertek
(ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for the purpose
indicated.

C. Heating Element Assembly:
1. Thermal safety cut-out within electric terminal box with automatically reset switch located

near electric terminal box.
2. Horizontal Projection Units:

a. Nickel chromium resistance wire surrounded with magnesium oxide and sheathed in
steel, spiral-finned tubes.
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b. High-mass, all steel tubular type, copper brazed, centrally located and installed in fixed
element banks.

D. Housing:
1. Suitable for ceiling or high altitude mount using provided hardware appendages.
2. Horizontal Projection Units:

a. Construction materials to consist of heavy gauge steel with galvanized, polyester powder
coat, or high gloss baked enamel finish.

b. Provide with threaded holes for threaded rod suspension.
c. Provisions for access to internal components for maintenance, adjustments, and repair.

E. Air Inlets and Outlets:
1. Inlets:  Provide stamped louvers or protective grilles with fan blade guard.
2. Outlets:  Provide diffuser cones, directional louvers, or radial diffusers.

F. Fan:  Factory balanced, direct drive, axial type with fan guard.
G. Motor:  Totally enclosed, thermally protected, and provided with permanently lubricated bearings.
H. Controls:

1. 24-volt auxiliary relay.
2. Terminal block for remote control.
3. 2-speed fan switch.
4. Built-in thermostat for wall mounted units. Remote low-voltage thermostat for suspended

units.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are suitable for installation.
3.02 INSTALLATION

A. Install in accordance with manufacturer's recommendations.
B. All coils, fan coils, unit heaters, and other devices shall be fully accessible for cleaning and

servicing. Contractor shall coordinate accessibility with other trades.
C. Unit Heaters:

1. Hang from building structure, with pipe hangers anchored to building, not from piping or
electrical conduit.

2. Mount as high as possible to maintain greatest headroom unless otherwise indicated.
D. Units with Electric Heating Elements:

1. Install as indicated including electrical devices furnished by manufacturer but not factory
installed.

3.03 CLEANING
A. After construction and painting is completed, clean exposed surfaces of units.
B. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials furnished

by the manufacturer.
3.04 PROTECTION

A. Provide finished cabinet units with protective covers during the balance of construction.
END OF SECTION  23 82 00
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SECTION 26 00 01
ELECTRICAL ALTERNATES

PART 1 GENERAL
1.01 LIST OF ALTERNATES

A. Refer to Architect's Division 01 Specification for Bid Alternates.
END OF SECTION 23 00 00  26 00 01
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SECTION 26 00 02
ELECTRICAL PREFERRED ALTERNATES

PART 1 GENERAL
1.01 LIST OF ALTERNATES

A. Refer to Architect's Division 01 Specification for Bid Alternates.
END OF SECTION 23 00 00  26 00 02
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SECTION 26 01 00
ELECTRICAL GENERAL PROVISIONS

PART 1 GENERAL
1.01 SCOPE OF WORK

A. This Contractor shall provide all materials, equipment and labor necessary to install and set into
operation the electrical equipment as shown on the Engineering Drawings and as contained
herein.

1.02 QUALITY ASSURANCE
A. See the General and Supplementary General Conditions and Architectural Divisions.
B. All work shall be in accordance with the North Carolina State Building Code, which includes the

2020 edition of the National Electrical Code.
C. The Contractor shall be responsible for obtaining all permits and shall notify inspection

departments as work progresses.
D. Wherever the words "Approved", "Approval", and "Approved Equal" appear, it is intended that

items other than the model numbers specified shall be subject to the approval of the Engineer.
E. "Provide" as used herein shall mean that the Contractor responsible shall furnish and install said

item or equipment. “Furnish" as used herein shall mean that the Contractor responsible shall
acquire and make available said item or equipment and that installation shall be by others.  "Install"
as used herein shall mean that the Contractor responsible shall make installation of items or
equipment furnished by others.

F. All personnel under this Contractor’s supervision shall be qualified to perform those portions of the
work assigned to them.  Personnel (including project managers) deemed to be negative to the
overall success of the project shall be removed from the project and replaced with qualified
personnel who will be positive for the project.  Upon written notification that particular personnel
have been deemed negative to the overall success of the project, this Contractor shall immediately
replace such particular personnel.  The engineer shall be sole arbiter and any decision regarding
fitness of this Contractor’s personnel for this project shall not be subject to appeal.

1.03 SUBMITTALS
A. See General and Supplementary General Conditions and Division 1.
B. Within ten (10) days after notification of the award of the Contract and written notice to begin work,

the Contractor shall submit for approval to the Architect/Engineer a detailed list of equipment and
material which he proposes to use.

C. The Contractor shall provide an electronic pdf copy of the submittal data on the products, methods,
etc. proposed for use on the project.  The submittal shall contain complete submittal data on all
products, methods, etc. proposed for use on the project.

D. Each submittal shall bear the approval of the Contractor indicating that he has reviewed the data
and found it to meet the requirements of the specifications as well as space limitations and other
project conditions.  The submittals shall be clearly identified showing project name, manufacturer's
catalog number and all necessary performance and fabrication data.  Detailed submittal data shall
be provided when items are to be considered as substitution for specified items.  Acceptance for
approval shall be in writing from the Engineer.

E. The Contractor shall submit to the Engineer a set of accurately marked-up plans indicating all
changes encountered during the construction.  Final payment will be contingent on receipt of these
as-built plans.

F. The Contractor shall furnish an electronic copy of maintenance and operating instructions.
G. The Contractor shall submit to the Engineer a duplicate set of final electrical inspection certificates

prior to final payment.
1.04 PRODUCT DELIVERY, STORAGE AND HANDLING

A. All material and equipment shall be delivered and unloaded by the Contractor within the project
site as noted herein or as directed by the Owner.
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B. The Contractor shall protect all material and equipment from breakage, theft or weather damage.
 No material or equipment shall be stored on the ground.

C. The material and equipment shall remain the property of the Contractor until the project has been
completed and turned over to the Owner.

D. Where equipment cannot be stored at the site due to exposure to the elements or lack of storage
space , the contractor shall store all equipment in a bonded warehouse until the time of installation.

1.05 WORK CONDITIONS AND COORDINATION
A. The Contractor shall review the entire set of plans to establish points of connection and the extent

of electrical work to be provided in his Contract.
B. The contractor is responsible for reviewing the complete set of contract documents. Coordinate all

phasing requirements with architectural drawings. Coordinate equipment locations and utility
routing with all trades to ensure code compliance and constructibility.

C. This Contractor shall be responsible for all electrical work and make final connections to
equipment installed in his Contract.

D. Pipe, conduit and duct chases required for installation of work shall be provided by the General
Contractor unless otherwise noted.  This Contractor shall be responsible for coordinating the
location of all required chases.

E. All work shall be coordinated with other trades.  Cutting of new work and subsequent patching
shall be approved by Architect/ Engineer and shall be at the Contractor's expense with no extra
cost to the Owner.

1.06 GUARANTEE
A. See the General and Supplementary General Conditions.
B. Where extended warranties or guarantees are available from the manufacturer, the Contractor

shall prepare the necessary Contract Documents to validate these warranties as required by the
manufacturer and present them to the Architect/Engineer.

PART 2 PRODUCTS
2.01 MATERIAL QUALITY

A. Material and equipment shall be new, unless noted otherwise, of the highest grade and quality and
free from defects or other imperfections.  Material and equipment found defective shall be removed
and replaced at the Contractor's expense.

2.02 EQUIPMENT LISTINGS
A. All materials and equipment shall be third party listed by an agency accredited by the NCBCC and

NC Department of Insurance (NC DOI). The list of accredited agencies may be obtained on
NCDOI's web site.

PART 3 EXECUTION
3.01 INSPECTION

A. If any part of this Contractor's work is dependent for its proper execution or for its subsequent
efficiency or appearance on the character or conditions of contiguous work not executed by him,
the Contractor shall examine and measure such contiguous work and report to the Architect or
Engineer in writing any imperfection therein, or conditions that render it unsuitable for the reception
of this work.  Should the Contractor proceed without making such written report, he shall be held to
have accepted such work and the existing conditions and he shall be responsible for any defects in
this work consequent hereon and will not be relieved of the obligation of any guarantee because of
any such imperfection or condition.

B. After the designer pre-final inspection and confirmation that the final punch list items have been
completed. The contractor shall schedule a final electrical inspection with the SCO office.
Inspections shall be Monday through Friday unless specifically coordinated with the SCO office.

3.02 INSTALLATION
A. All work shall be performed in a manner indicating proficiency in the trade.



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

ELECTRICAL GENERAL PROVISIONS 26 01 00  - 3 

B. All conduit, pipes, ducts, etc., shall be either parallel to building walls or plumb where installed in a
vertical position and shall be concealed when located in architecturally finished areas.

C. Any cutting or patching required for installation of this Contractor's work shall be kept to a
minimum.  Written approval shall be required by the Architect/Engineer if cutting of primary
structure is involved.

D. All patching shall be done in such a manner as to restore the areas or surfaces to match existing
finishes.

E. The Contractor shall lay-out and install his work in advance of pouring concrete floors or walls.  He
shall furnish and install all sleeves or openings through poured masonry floors or walls above
grade required for passage of all conduits, pipes or duct installed by him.  The Contractor shall
furnish and install all inserts and hangers required to support his equipment.

F. The Contractor shall be responsible for removing all spray-on fireproofing overspray from all
equipment, light fixtures, and all other materials provided as part of the electrical contract.

3.03 PERFORMANCE
A. The Contractor shall perform all excavation and backfill operations necessary for installation of his

work.
B. Rock excavation shall be defined in the Supplementary General Conditions, Division 1 or Division

2.  Unless specifically stated, neither rock excavation nor a unit price for rock excavation shall be
required in the bid.

3.04 ERECTION
A. All support steel, angles, channels, pipes or structural steel stands and anchoring devices that may

be required to rigidly support or anchor material and equipment shall be provided by this
Contractor.

3.05 FIELD QUALITY CONTROL
A. The Contractor shall conform to the requirements of Division 3 for concrete testing.
B. The Contractor shall test his entire installation and shall furnish the labor and materials required for

these tests.  Tests shall be performed in accordance with the requirements of the particular section
of the specifications and in accordance with the requirements of the State Ordinances and Codes,
and the National Electrical Code.  The Contractor shall notify the Architect or Engineer of his
readiness for such test.  A final inspection by the Electrical Inspector or Local Authority Having
Jurisdiction is required, and an inspection certificate is required prior to authorization of final
payment.

C. Testing required for compliance with the Contract shall be stated in subsequent sections.
D. All tests specified shall be completely documented indicating time of day, date, temperature and all

other pertinent test information including the entity conducting the test.
E. All required documentation of readings required by each test shall be submitted to the Engineer

prior to, and as one of the prerequisites for, final acceptance of the project.
3.06 ADJUST AND CLEAN

A. All equipment and installed materials shall be thoroughly clean and free of all dirt, oil, grit, grease,
etc.

B. Factory painted equipment shall not be repainted unless damaged areas exist.  These areas shall
be touched up with a material suitable for the intended service.  In no event shall nameplates be
painted.

C. At a scheduled meeting, the Contractor shall instruct the Owner or the Owner's representative in
the operation and maintenance of all equipment installed under his Contract (in the presence of
the Engineer).

3.07 MAINTENANCE AND OPERATING MANUAL
A. The Contractor shall prepare an electronic submission of a manual describing the proper

maintenance and system operation.  This manual shall not consist of standard factory printed data
intended for dimension or design purposes (although these may be included), but shall be
prepared to describe this particular job.  This manual shall include the following:
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B. Data on all equipment as listed on the fixture and equipment schedules on the plans. Also data on
all fire alarm, telephone system, public address system, security system, lighting control systems,
CCTV, MATV, CATV, generator, battery backup system, etc. that are applicable for the project.

C. Warranties as required for each product.
D. A check list for periodic maintenance of all equipment requiring maintenance. (i.e., fire alarm

system, security system, generator, battery backup system, etc.)
E. Maintenance and spare parts data for all equipment.
F. As-Built wiring for equipment containing field wired systems. (i.e., fire alarm, security, data system,

CATV, telephone, public address, etc.)
G. The manuals shall be dated and signed by the Contractor when completed.
H. The operating and maintenance manuals shall be submitted to the Engineer for approval.  When

the manuals are considered complete by the Engineer, they will be turned over to the Owner for
their permanent use.

END OF SECTION 26 01 00  26 01 00
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SECTION 26 05 05
  ELECTRICAL DEMOLITION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
PART 2  PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated.
B. Report discrepancies to Architect before disturbing existing installation.

3.02 PREPARATION
A. Disconnect electrical systems in walls, floors, and ceilings to be removed.
B. Coordinate utility service outages with utility company.
C. Provide temporary wiring and connections to maintain existing systems in service during

construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

D. Existing Electrical Service:  Maintain existing system in service until new system is complete and
ready for service.  Disable system only to make switchovers and connections.  Minimize outage
duration.
1. Obtain permission from Owner at least 48 hours before de-energizing system.

E. Fire alarm system shall be maintained to all occupied portions of the building.
1. Notify Owner and Fire Marshall a least 48 hours before partially or completely disabling

system.
2. If the Fire alarm system cannot be maintained in the occupied portion of the building

contractor shall provide a fire watch in accordance with NFPA 72 and local authority
requirements.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Perform work for removal and disposal of equipment and materials containing toxic substances

regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with applicable
federal, state, and local regulations. Lamps are to be disposed of in accordance with NC G.S.
130A - 310.60. Applicable equipment and materials include, but are not limited to:
1. PCB-containing electrical equipment, including transformers, capacitors, and switches.
2. PCB- and DEHP-containing lighting ballasts.
3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge

(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon, and
incandescent.

B. Remove, relocate, and extend existing installations to accommodate new construction.
C. Remove abandoned wiring to source of supply.
D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling

finishes.  Where conduit cannot be removed from floors or walls, cut conduit flush with walls and
floors, and patch surfaces.

E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are
not removed.

F. Repair adjacent construction and finishes damaged during demolition and extension work.
G. Maintain access to existing electrical installations that remain active.  Modify installation or provide

access panel as appropriate.
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H. Remove all devices from walls or ceilings shown to be removed on the Architectural drawings
wether shown on the electrical demolition plans or not.

I. Where existing downstream devices are to remain, extend existing branch circuit conduit and
conductors to maintain service.

3.04 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment that remain or that are to be reused.

END OF SECTION  26 05 05
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SECTION 26 05 19
  POWER CONDUCTORS AND CABLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.
B. Underground feeder and branch-circuit cable.
C. Service entrance cable.
D. Wiring connectors.
E. Electrical tape.
F. Oxide inhibiting compound.
G. Wire pulling lubricant.

1.02 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft 2011 (Reapproved 2017).
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes 2010, with Editorial Revision (2020).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation 2004 (Reapproved 2020).
E. NFPA 70 - National Electrical Code; National Fire Protection Association, Including All Applicable

Amendments and Supplements; 2020.
1.03 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors and
cables, including detailed information on materials, construction, ratings, listings, and available
sizes, configurations, and stranding.

B. Field Quality Control Test Reports.
C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Project Record Documents:  Record actual installed circuiting arrangements. Record actual routing
of exterior below grade conduit and associated hand holes or man holes..

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this

section with minimum five years documented experience.
C. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's

instructions.
1.06 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower than
14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation below
this temperature is unavoidable, notify Architect and obtain direction before proceeding with work.

PART 2  PRODUCTS
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2.01 CONDUCTOR AND CABLE APPLICATIONS
A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and

product listing.
B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,

permitted, or required.
C. Nonmetallic-sheathed cable is not permitted.
D. Service entrance cable is not permitted.

1. For underground service entrance, installed in raceway.
2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. All conductors shall be labeled two feet on centers indicating size, type, voltage, rating, and

manufacturer's name.
D. Provide new conductors and cables manufactured not more than one year prior to installation.
E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
F. Comply with NEMA WC 70.
G. Conductor Material:

1. Provide copper conductors except where aluminum conductors are specifically indicated.
Substitution of aluminum conductors for copper is not permitted.  Conductor sizes indicated
are based on copper unless specifically indicated as aluminum.  Conductors designated with
the abbreviation "AL" indicate aluminum.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors.

3. Aluminum Conductors (only where specifically indicated or permitted for substitution):
 AA-8000 series aluminum alloy conductors.

H. Minimum Conductor Size:12 AWG.
I. Maximum Conductor Size: 500 kcmil
J. Conductors for branch circuits shall be sized to prevent a voltage drop exceeding three percent

(3%) at the farthest outlet of power, heating and lighting loads, or any combination of such loads.
 The maximum total voltage drop on both feeders and branch circuits to the farthest outlet shall not
exceed five percent (5%).
1. Where the branch circuit conductor length from the panel to the first outlet on a 277 volt

circuit exceeds 125 feet, the branch circuit conductors from the panel to the first outlet shall
not be smaller than #10 AWG.  Increase the branch circuit conductor size an additional wire
size for reach 125’ of additional length of the entire circuit.  The ground conductor size shall
be increased proportionately to the increase in the phase conductors per 2020 NEC
250.122(B).

2. Where the conductor length from the panel to the first outlet on a 120 volt circuit exceeds 50
feet, the branch circuit conductors from the panel to the first outlet shall not be smaller than
#10 AWG.  Increase the branch circuit conductor size an additional wire size for reach 100’ of
additional length of the entire circuit.  The ground conductor size shall be increased
proportionately to the increase in the phase conductors per 2020 NEC 250.122(B).

K. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having

jurisdiction.  Maintain consistent color coding throughout project.
2. Color Coding Method:

a. Conductors #10 AWG and smaller shall be factory color coded.
b. Conductors #3 and larger shall be factory color coded on the entire length.

3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
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2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.
d. 0 - 10V Dimming conductors: Violet and Grey

2.03 BUILDING WIRE
A. Approved Manufacturers as listed below or approved equal:

1. Copper or Aluminum Building Wire:
a. Triangle
b. Okonite
c. Houston Wire and Cable
d. or approved equal

B. Description:  Single conductor insulated wire.
C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Class B Stranded.

D. Insulation Voltage Rating:  600 V.
E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or XHHW-2.
2. Conductors routed on roofs or other exterior surface where raceway is exposed to direct

sunlight shall be type XHHW-2 insulation.
3. Aluminum Building Wire (only where specifically indicated or permitted for substitution):  Type

XHHW-2.
2.04 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the conductors
to be connected, and listed as complying with UL 486A-486B or UL 486C as applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 26 05 26.
C. Wiring Connectors for Splices and Taps:

1. Splices or taps shall not be allowed for feeder conductors unless specifically noted on plans.
2. Where a splice or tap for feeder conductors is noted on the plans, connectors shall be

Blackburn insulated multi-tap or approved equal.
3. Splices in branch circuit conductors shall be allowed in accessible junction boxes, troughs, or

gutters.
a. Copper Conductors #10 AWG and smaller:  Use twist-on insulated spring connectors.
b. Copper Conductors #8 AWG and larger:  Use mechanical connectors with gum rubber

tape or friction tape. Solderless mechanical connectors with UL listed insulating covers
may be used at contractor's option.

4. Use of split bolts is not allowed.
5. "Sta-kon" or other permanent type crimp connectors shall not be used for branch circuit

connections.
D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can accommodate,
provide connectors suitable for reducing to appropriate size, but not less than required for the
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rating of the overcurrent protective device.
E. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications and

302 degrees F for high temperature applications; pre-filled with sealant and listed as complying
with UL 486D for damp and wet locations.

2.05 ACCESSORIES
A. Electrical Tape:

1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed as
complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and
sunlight; suitable for continuous temperature environment up to 221 degrees F.
a. Product:  Okonite 2000 or approved equal.

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with
UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

B. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be installed.
C. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and

suitable for use at the installation temperature.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

3.03 INSTALLATION
A. Circuiting Requirements:

1. Circuit routing indicated is diagrammatic.
2. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
3. 0 - 10V lighting dimming conductors may not be routed in the same raceway with line voltage

conductors.
4. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
5. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors

among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted.  Provide dedicated neutral/grounded conductor for each individual
branch circuit.

6. A dedicated green equipment grounding conductor shall be provided for all raceways
containing branch circuit or feeder conductors. Equipment ground conductor shall be sized in
accordance with the NEC.

B. Install products in accordance with manufacturer's instructions.
C. Install conductors and cable in a neat and workmanlike manner. Neatly train and lace wiring inside

boxes, equipment, and panelboards.
D. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

POWER CONDUCTORS AND CABLES 26 05 19  - 5 

4. Use suitable wire pulling lubricant for conductors #4 AWG or larger, except when lubricant is
not recommended by the manufacturer.

E. Paralleled Conductors:  Install conductors of the same length and terminate in the same manner.
F. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports

and methods approved by the authority having jurisdiction.  Provide independent support from
building structure.  Do not provide support from raceways, piping, ductwork, or other systems.

G. Install conductors with a minimum of 12 inches of slack at each outlet.
H. Neatly train conductors inside boxes, wireways, panelboards and other equipment enclosures.

Condcutors shall not be laced or bundled to avoid overheating.
I. Group or otherwise identify neutral/grounded conductors with associated ungrounded conductors

inside enclosures in accordance with NFPA 70.
J. Make wiring connections using specified wiring connectors.

1. Remove appropriate amount of conductor insulation for making connections without cutting,
nicking or damaging conductors.

2. Do not remove conductor strands to facilitate insertion into connector.
3. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides,

and other contaminates. Do not use wire brush on plated connector surfaces.
4. Connections for Aluminum Conductors:  Fill connectors with oxide inhibiting compound where

not pre-filled by manufacturer.
K. Insulate ends of spare conductors using vinyl insulating electrical tape.
L. Unless specifically indicated to be excluded, provide final connections to all equipment and

devices, including those furnished by others, as required for a complete operating system.
3.04 FIELD QUALITY CONTROL

A. All tests shall be completely documented indicating time of day, date, temperature and all pertinent
test information. All required documentation shall be submitted to the Engineer prior to, and as a
prerequisite for, final acceptance of the project. All test results shall be included in the Owner's
operation and maintenance manual.

B. Inspect and test in accordance with NETA ATS, Section 7.3.2.
1. Perform each of the following visual and electrical tests:

a. Compare cable data with drawings and specifications to ensure compliance with contract
documents.

b. Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.

c. Test bolted connections for high resistance using one of the following:
1) A low-resistance ohmmeter.
2) Calibrated torque wrench.

d. Inspect compression-applied connectors for correct cable match and indentation.
e. Inspect for correct identification.
f. Inspect cable jacket and condition.
g. Continuity test on each conductor and cable.
h. Uniform resistance of parallel conductors.

C. Insulation resistance test is required for all feeder conductors prior to energizing feeders, sub-
feeders, or service entrance conductors.
1. All current carrying feeder phase conductors and neutrals shall be tested as installed, and

before connections are made, for insulation resistance and accidental grounds.  This shall be
done with a 500 volt insulation resistance tester.  In the procedures listed below shall be
followed:
a. Minimum readings shall be one million (1,000,000) or more ohms for #6 AWG wire and

smaller, 250,000 ohms or more for #4 AWG wire or larger, between conducts and
between conductor and the grounding conductor.

b. After all fixtures, devices and equipment are installed and all connections completed to
each panel, the Contractor shall disconnect the neutral feeder conductor from the neutral
bar and take a insulation resistance reading between the neutral bar and the grounded
enclosure.  If this reading is less than 250,000 ohms, the Contractor shall disconnect the
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branch circuit neutral wires from this neutral bar.  He shall then test each one separately
to the panel and until the low readings are found.  The Contractor shall correct troubles,
reconnect and retest until at 250,000 ohms from the neutral bar to the grounded panel
can be achieved with only the neutral feeder disconnected.

c. The Contractor shall send a letter to the Engineer certifying that the above has been
done and tabulating the insulation resistance readings for each panel.  This shall be
done at least four (4) days prior to final inspection.

d. At final inspection, The Contractor shall furnish a insulation resistance tester and show
the Engineer’s representatives that the panels comply with the above requirements.  He
shall also furnish a hook-on type ammeter and voltmeter to take current and voltage
readings as directed by the representatives.

e. Results of the test shall be made available to the engineer at the required pre-
energization walk through.

2. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.
Replace SPDs damaged by performing high potential testing with SPDs connected.

D. Correct deficiencies and replace damaged or defective conductors and cables and re-test as
indicated above. Contractor shall submit new test results to the Engineer to demonstrate the
deficiency has been corrected.

END OF SECTION  26 05 19
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground bars.
E. Ground rod electrodes.

1.02 REFERENCE STANDARDS
A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface

Potentials of a Grounding System 2012.
B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings 2017.
C. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And

Systems 2021.
D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
E. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.
2. Coordinate the work with other trades to provide steel reinforcement complying with specified

requirements for concrete-encased electrode.
3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.
B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.
1.04 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding and
bonding system components.

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

C. Field quality control test reports.
D. Project Record Documents:  Record actual locations of grounding electrode system components

and connections.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this

section with minimum three years documented experience.
C. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS
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A. Existing Work:  Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product listing.
C. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

E. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions unless

otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested according to
IEEE 81 using "fall-of-potential" method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points:  Not greater than 0.5 ohms, when tested using "point-to-
point" methods.

F. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical damage.

Bond grounding electrode conductor to metallic raceways at each end with bonding
jumper.

2. Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where present)

water service pipe(s) that are in direct contact with earth for at least 10 feet at an
accessible location not more than 5 feet from the point of entrance to the building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Metal In-Ground Support Structure:
a. Provide connection to metal in-ground support structure that is in direct contact with

earth in accordance with NFPA 70.
4. Concrete-Encased Electrode:

a. Where metallic structural components meet the definition of a concrete encased
electrode as defined in NEC 250.52, the concrete encased electrode shall be bonded to
the grounding electrode system per NEC 250.50. Coordinate with the structure prior to
pouring concrete foundations.

b. Provide connection to concrete-encased electrode consisting of not less than 20 feet of
either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

5. Ground Rod Electrode(s):
a. Space electrodes not less than 10 feet from each other and any other ground electrode

until maximum allowed resistance to ground is achieved.
b. Where location is not indicated, locate electrode(s) at least 5 feet outside building

perimeter foundation as near as possible to electrical service entrance; where possible,
locate in softscape (uncovered) area.

6. Provide additional ground electrode(s) as required to achieve specified grounding electrode
system resistance.

7. Ground Bar:  Provide ground bar in main electrical room, separate from service equipment
enclosure, for common connection point of grounding electrode system bonding jumpers as
permitted in NFPA 70. Connect grounding electrode conductor provided for service-supplied
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system grounding to this ground bar.
a. Ground Bar Size:  1/4" x 2" x 18" unless otherwise indicated or required.
b. Where ground bar location is not indicated, locate in accessible location as near as

possible to service disconnect enclosure.
8. unless otherwise noted. Location as identified on plans.
9. Ground Riser:  Provide common grounding electrode conductor not less than 3/0 AWG for

tap connections to multiple separately derived systems as permitted in NFPA 70.
G. Service-Supplied System Grounding:

1. For each service disconnect, provide grounding electrode conductor to connect neutral
(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

2. For each service disconnect, provide main bonding jumper to connect neutral (grounded) bus
to equipment ground bus where not factory-installed. Do not make any other connections
between neutral (grounded) conductors and ground on load side of service disconnect.

H. Separately Derived System Grounding:
1. Separately derived systems include, but are not limited to:

a. Transformers.
b. Uninterruptible power supplies (UPS), when configured as separately derived systems.
c. Generators, when neutral is switched in the transfer switch.

2. Provide grounding electrode conductor to connect derived system grounded conductor to
nearest effectively grounded metal building frame. Unless otherwise indicated, make
connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal
building frame and nearest metal water piping in the area served by the derived system,
where not already used as a grounding electrode for the derived system. Make connection at
same location as grounding electrode conductor connection.

4. Where common grounding electrode conductor ground riser is used for tap connections to
multiple separately derived systems, provide bonding jumper to connect the metal building
frame and metal water piping in the area served by the derived system to the common
grounding electrode conductor.

5. Provide system bonding jumper to connect system grounded conductor to equipment ground
bus. Make connection at same location as grounding electrode conductor connection. Do not
make any other connections between neutral (grounded) conductors and ground on load side
of separately derived system disconnect.

I. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and other
normally non-current-carrying conductive materials enclosing electrical conductors/equipment
or likely to become energized as indicated and in accordance with NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit raceway.
Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This includes,
but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water

pipe used as grounding electrode.
b. Metal gas piping.
c. Metal process piping.

J. Communications Systems Grounding and Bonding:
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1. Provide intersystem bonding termination at service equipment or metering equipment
enclosure and at disconnecting means for any additional buildings or structures in
accordance with NFPA 70.

2. Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.
a. Bonding Jumper Size:  #3/0 AWG.
b. Raceway Size:  1" trade size unless otherwise indicated or required.
c. Ground Bar Size:  1/4" x 2" x 18" unless otherwise indicated or required.
d. Ground Bar Mounting Height:  18 inches above finished floor unless otherwise indicated.

2.02 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

earth.
2) Use bare copper conductors where directly encased in concrete (not in raceway).

2. Where insulated grounding conductors are used conductors shall be colored solid green.
3. Grounding electrode conductors #4 AWG and larger shall be installed in raceway.

C. Connectors for Grounding and Bonding:
1. Description:  Connectors appropriate for the application and suitable for the conductors and

items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground, concealed

and other inaccessible connections.
3. Unless otherwise indicated, use double crimp compression connectors or exothermic welded

connections for accessible connections.
D. Ground Bars:

1. Description:  Copper rectangular ground bars with mounting brackets and insulators.
2. Size:  As indicated elsewhere in this section.
3. Holes for Connections:  All mechanical connectors shall be double hole double crimp

compression connectors..
E. Ground Rod Electrodes:

1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been completed.
B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install grounding and bonding system components in a neat and workmanlike manner.
C. Boxes with concentric, eccentric or oversized knockouts shall be provided with bonding bushings

and jumpers. The jumper shall be sized per NEC table 250-122 and lugged to the box.
D. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.

Where encountered rock prohibits vertical installation, install at 45 degree angle.
1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches below

finished grade.
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E. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without cutting,

nicking or damaging conductors. Do not remove conductor strands to facilitate insertion into
connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the items to
be connected in accordance with manufacturer's recommendations.

4. Compression Connectors:  Secure connections using manufacturer's recommended tools and
dies. Connectors must be UL listed for use with grounding electrode conductors.

F. Identify grounding and bonding system components in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS Section 7.13.
1. After installing grounding system but before permanent electrical circuits have been

energized, test for compliance with requirements.
2. Verify that ground system was installed in accordance with the contract documents and NEC

Article 250.
3. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical

connections with a calibrated torque wrench according to manufacturer's written instructions.
a. Perform resistance measurements through bolted connections with a low-resistance

ohmmeter.
4. Test completed grounding system at each location where a maximum ground-resistance level

is specified, at service disconnect enclosure grounding terminal at ground test wells and at
individual ground rods. Make tests at ground rods before any conductors are connected.
a. Measure ground resistance no fewer than two full days after last trace of precipitation

and without soil being moistened by any means other than natural drainage or seepage
and without chemical treatment or other artificial means of reducing natural ground
resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.
B. Perform ground electrode resistance tests under normally dry conditions. Precipitation within the

previous 48 hours does not constitute normally dry conditions.
C. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.
D. Submit detailed reports indicating inspection and testing results and corrective actions taken.

END OF SECTION  26 05 26
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes, and
other electrical work.

1.02 RELATED REQUIREMENTS
A. Section 26 05 33.13 - Conduit for Electrical Systems:  Additional support and attachment

requirements for conduits.
B. Section 26 05 36 - Cable Trays for Electrical Systems:  Additional support and attachment

requirements for cable tray.
C. Section 26 05 33.16 -   Boxes and Cabinets:  Additional support and attachment requirements for

boxes.
1.03 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
B. Sequencing:

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel (strut)

framing systems, non-penetrating rooftop supports, and post-installed concrete and masonry
anchors.

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be supported
with a minimum safety factor of [_____]. Include consideration for vibration, equipment
operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be

supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Anchors and Fasteners:
1. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
2. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
3. Hollow Masonry:  Use toggle bolts.
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4. Hollow Stud Walls:  Use toggle bolts.
5. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
6. Sheet Metal:  Use sheet metal screws, bolts, or bolts.
7. Wood:  Use wood screws.
8. Plastic and lead anchors are not permitted.
9. Powder-actuated fasteners are not permitted.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Provide independent support from building structure. Do not provide support from piping, ductwork,

or other systems.
D. Do not provide support from suspended ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
G. Equipment Support and Attachment:

1. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its
own weight for support.

H. Conduits installed on the interior of exterior building walls shall be spaced off the wall surface a
minimum of 1/4 inch using "clamp-backs" or strut.

I. Remove temporary supports.
3.03 FIELD QUALITY CONTROL

A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION  26 05 29



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

CONDUIT FOR ELECTRICAL SYSTEMS 26 05 33.13  - 1 

SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. PVC-coated galvanized steel rigid metal conduit (RMC).
C. Flexible metal conduit (FMC).
D. Liquidtight flexible metal conduit (LFMC).
E. Electrical metallic tubing (EMT).
F. Rigid polyvinyl chloride (PVC) conduit.
G. Conduit fittings.
H. Accessories.

1.02 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2020.
C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018.
D. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel 2023.
E. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2016a.
F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products 2017.
G. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2020.
H. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) 2017.
I. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including

adjustments for conductor sizes increased for voltage drop.
2. Coordinate the arrangement of conduits with structural members, ductwork, piping,

equipment and other potential conflicts installed under other sections or by others.
3. Verify exact conduit termination locations required for boxes, enclosures, and equipment

installed under other sections or by others.
4. Coordinate the work with other trades to provide roof penetrations that preserve the integrity

of the roofing system and do not void the roof warranty.
5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.
B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit is complete
between outlet, junction and splicing points.

1.04 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and

fittings.
B. Project Record Documents:  Record actual routing for conduits installed underground exterior to

the building envelope.
1.05 QUALITY ASSURANCE

A. Conduit shall be delivered to the project site in bundles of full length pipes, each length marked
with the trademark of the manufacturer and the Underwriters' Laboratories, Inc. stamp.  Each
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conduit length shall be straight, true and free from scales, blisters, burrs and other imperfections.
1. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's

instructions.
PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 and
product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated for
the specified applications.

C. Embedded Within Concrete:
1. Within Slab on Grade:  Not permitted.
2. Within Slab Above Ground:  Not permitted.
3. Within Poured Concrete Walls Above Ground:  Use galvanized steel rigid metal conduit,

intermediate metal conduit (IMC), PVC-coated galvanized steel rigid metal conduit, rigid PVC
conduit, or reinforced thermosetting resin conduit (RTRC).

D. Outdoors:  Apply raceways as indicated below unless otherwise noted
1. Above ground conduit:  Rigid galvanized steel conduit with 90o rigid elbow below grade

transition to PVC.
2. Roof: Rigid galvanized steel conduit supported on rubber blocks and unistrut frame. Conduit

must be at least 3-1/2" above roof surface.
3. Feeders:  PVC Type DB concrete encased
4. Branch circuits:  Schedule 40 PVC direct buried
5. Telecommunications:  Schedule 40 PVC concrete encased
6. Connections to vibrating equipment including transformers, generators, and other motor

driven equipment:  Liquid tight flexible metal conduit.
7. Boxes and enclosures above ground Nema Type 4
8. Where rigid polyvinyl (PVC) conduit is used for feeder conductors, transition to galvanized

steel rigid metal conduit a minimum of three feet horizontally prior to emerging from
underground.

9. Where rigid polyvinyl (PVC) conduitis used for branch circuits, use galvanized steel rigid
metal conduit elbows for bends.

E. Indoors:  Finished spaces (not subject to physical damage)
1. Raceway shall be routed concealed in interior portions of furred spaces, ceilings, and

cavities, unless other than concrete or solid plaster where possible.
2. Raceways 2 inch or less shall be allowed to be EMT conduit.
3. All raceways concealed in exterior walls shall be rigid galvanized steel conduit.
4. All raceways larger than 2 inch shall be rigid galvanized conduit.
5. Where surface mounted conduit is required in finished spaces, contractor shall utilize surface

metal raceway wire mold.
6. Where there is a transition between RGS in a wall to EMT above ceiling, it shall be made at a

junction box above accessible ceiling.
7. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.

F. Stub Ups
1. All feeder stub ups shall transition below grade from PVC to rigid a minimum of 3 feet

horizontally from stub up location.
2. All branch circuit stub ups, where exposed or in non-CMU walls, shall transition to rigid

galvanized steel at 90 degree elbow.
3. Schedule 40 rigid polyvinyl (PVC) stub ups are only allowed where conduits come up in CMU

walls or the bottom of floor mounted equipment.
G. Unfinished spaces subject to damage (Electrical, Mechanical etc.)
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1. All conduit in unfinished spaces shall rigid galvanized steel. Conduit is not considered subject
to damage when installed at least 10 feet above finished floor or tight to structure.

2. Conduits are not required to transition to transition to rigid galvanized steel where they are
routed down into panelboards or other wall mounted equipment.

H. Exposed, Interior finished spaces:  Use surface metal raceway as identified on the drawings.
1. Surface metal raceway shall be manufactured by Wiremold or approved equal.
2. A separate equipment ground conductor shall be run in the surface metal raceway.

I. Connection to vibrating equipment shall be made with flexible metal conduit or liquid tight flexible
metal conduit depending on the environment installed.

J. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit shall be
allowed.
1. Maximum Length:  6 feet.

K. Connections to Vibrating Equipment:
1. Dry Locations:  Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.
c. Generators.

2.02 CONDUIT REQUIREMENTS
A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only

where they comply with specified requirements, are free from corrosion, and integrity is verified by
pulling a mandrel through them.

B. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Minimum Conduit Size, Unless Otherwise Indicated:

1. Interior:  3/4 inch (21 mm) trade size.
2. Flexible Connections to Luminaires:  1/2 inch ( 13 mm)  trade size.
3. Exterior:  1 inch (27 mm) trade size.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Allied Tube & Conduit.
2. Republic Conduit.
3. Wheatland Tube Company.
4. or approved equal.

B. Description:  NFPA 70, Type RMC standard weight mild steel, hot dipped galvanized, sherardised
or zinc-coated rigid metal conduit complying with ANSI C80.1 and listed and labeled as complying
with UL 6.

C. Fittings:
1. Manufacturers:

a. Thomas & Betts Corporation.
b. Rayco.
c. Appleton.
d. or approved equal.

2. Connectors and Couplings:  Use steel compression fittings with insulated throats.
2.04 INTERMEDIATE METAL CONDUIT (IMC)

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with ANSI
C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as

complying with UL 514B.
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2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.05 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Allied Tube & Conduit.
2. Republic Conduit.
3. Wheatland Tube Company.
4. or approved equal.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL 6.

C. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil.
D. PVC-Coated Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.
3. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil.

2.06 FLEXIBLE METAL CONDUIT AND LIQUIDTIGHT FLEXIBLE METAL CONDUIT (FMC LFMC)
A. Manufacturers:

1. Allied Tube & Conduit.
2. Republic Conduit.
3. Wheatland Tube Company.
4. or approved equal.

B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as
complying with UL 1, and listed for use in classified firestop systems to be used.

C. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit
listed and labeled as complying with UL 360.

D. Spiral strip construction shall allow the conduit to bend up to four times its internal radius.
E. Fittings shall be compression type with insulated throats and listed for use with conduit specified.

2.07 ELECTRICAL METALLIC TUBING (EMT)
A. Manufacturers:

1. Allied Tube & Conduit.
2. Republic Conduit.
3. Wheatland Tube Company.
4. or approved equal.

B. Description:  NFPA 70, Type EMT cold-rolled steel electrical metallic tubing with zinc coating on
the inside and protected on the inside by a zinc, enamel or equivalent corrosion-resistant coating
complying with ANSI C80.3 and listed and labeled as complying with UL 797.

C. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL

514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use hexagonal compression (gland) type.

a. Do not use indenter type connectors and couplings.
b. Do not use set-screw type connectors and couplings.

2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
A. Manufacturers:

1. Allied Tube & Conduit.
2. Republic Conduit.
3. Wheatland Tube Company.
4. or approved equal.
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B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 and
listed and labeled as complying with UL 651; Schedule 40 or Schedule 80 as indicated; rated for
use with conductors rated 90 degrees C.

C. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with UL

651; material to match conduit.
2.09 ACCESSORIES

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil.
B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the

conduit to be installed.
C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit and

fittings to be installed.
D. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install conduit in a neat and workmanlike manner tight against walls, columns or ceilings.
C. The conduit shall bend cold 90 degrees about a radius equal to ten (10) times its own diameter

without signs of flaw or fracture in either pipe or protective coverings.  All bends and offsets shall
be made on a forming tool to prevent the conduit or its coating from being damaged in the
bending.

D. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
E. Install intermediate metal conduit (IMC) in accordance with NECA 101.
F. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the

manufacturer.
G. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
H. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. Conceal all conduits unless specifically indicated to be exposed.
3. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.

4. Arrange conduit to maintain maximum headroom, clearances, and access.
5. Arrange conduit to provide no more than the equivalent of four 90 degree bends between pull

points.
6. Arrange conduit to provide no more than 100 feet between pull points.
7. In every instance, conduit shall be installed in such a manner that the conductors may readily

and easily be drawn or pulled in without strain or damage to the insulation; and, also, so that
defective conductors may be readily and easily withdrawn and replaced by new conductors.
  Long radius bends and a sufficient number of approved pull and junction boxes shall be
approved for this purpose, and as may be directed by the Engineer.  All conduit shall be
securely supported and grounded.

8. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing
fittings where moisture may collect.

9. Where conduits join any couplings or threaded fittings, the ends shall be made watertight.
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10. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This includes,
but is not limited to:

I. Conduit Support:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using

suitable supports and methods approved by the authority having jurisdiction.
3. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
4. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system.

Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.
5. Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide space
between conduit and mounting surface.

6. Use metal channel (strut) with accessory conduit clamps to support multiple parallel surface-
mounted conduits.

7. Use conduit clamp to support single conduit from beam clamp or threaded rod.
8. Use trapeze hangers assembled from threaded rods and metal channel (strut) with accessory

conduit clamps to support multiple parallel suspended conduits.
9. Steel Components:  Use corrosion resistant materials suitable for the environment where

installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
10. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel

(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
a. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
b. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.

J. Connections and Terminations:
1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized

steel conduits prior to making connections.
2. Where two threaded conduits must be joined and neither can be rotated, use three-piece

couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to another.
4. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
5. Provide insulating bushings or insulated throats at all conduit terminations to protect

conductors.
6. Secure joints and connections to provide maximum mechanical strength and electrical

continuity.
7. Condulet fittings shall not be used in lieu of pull boxes.

K. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and grade

beams.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
a. All raceway penetrating exterior walls or other water proof membranes shall slope away

from the building with a minimum slope of 4" over 100 feet.
4. Make penetrations for roof-mounted equipment within associated equipment openings and

curbs where possible to minimize roofing system penetrations. Where penetrations are



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

CONDUIT FOR ELECTRICAL SYSTEMS 26 05 33.13  - 7 

necessary, seal as required to preserve integrity of roofing system and maintain roof
warranty.

5. Install firestopping to preserve fire resistance rating of partitions and other elements. Refer to
penetration details on plans.

6. Where conduits cross building expansion joints or pass between areas with a temperature
difference of 14 degrees C, provide expansion fittings on all raceway.

L. Underground Installation:
1. Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior:  24 inches.
2. Provide underground warning tape six to eight inches below finished grade directly above

raceway. Tape shall be six inches wide with a minimum thickness of seven mil, non-
distorting, colorfast, no-stretch, 600 pound tensile strength per six inch width, ultraviolet light
fast. Message must repeat within a maximum of 40 inches. Painted legend shall be indicative
of the type of underground line.

M. Concrete Encasement:  Where conduits not otherwise embedded within concrete are indicated to
be concrete-encased, provide concrete in accordance with Section 03 30 00 with minimum
concrete cover of 3 inches on all sides unless otherwise indicated.

N. Ductbanks containing conductors of 600 volts or more shall be concrete encased with red dyed
concrete.

O. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion and
expansion/deflection fittings to prevent damage to enclosed conductors or connected equipment.
This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

P. Condensation Prevention:  Where conduits cross barriers between areas of potential substantial
temperature differential, provide sealing fitting or approved sealing compound at an accessible
point near the penetration to prevent condensation. This includes, but is not limited to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.
3. Where conduits penetrate coolers or freezers.

Q. Provide 200 pound tensile strength pull string in all empty conduits and in conduits where
conductors and cables are to be installed by others. Leave minimum slack of 12 inches at each
end. All empty conduits shall terminate in a junction box.

R. All ducts shall be sealed at terminations, using sealing compound and plugs, as required to
withstand 15 psi minimum hydrostatic pressure.

3.03 FIELD QUALITY CONTROL
A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
B. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or

abrasions, repair in accordance with manufacturer's instructions.
C. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection

from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION  26 05 33.13
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SECTION 26 05 33.16
  BOXES AND CABINETS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull boxes.
B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Floor boxes.

1.02 REFERENCE STANDARDS
A. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or

other potential obstructions within the dedicated equipment spaces and working clearances
for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected
conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed
under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.
1.04 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for outlet and
device boxes, junction and pull boxes, cabinets and enclosures, and floor boxes.

B. Project Record Documents:  Record actual locations for outlet and device boxes, cabinets and
enclosures, and floor boxes.

1.05 QUALITY ASSURANCE
A. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. The Electrical Contractor shall provide junction boxes, pull boxes, cable, support boxes, and

wiring troughs as required by NEC and as otherwise indicated in the Drawings.
2. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
3. Provide all boxes, fittings, supports, and accessories required for a complete raceway system

and to accommodate devices and equipment to be installed.
4. Provide products listed, classified, and labeled as suitable for the purpose intended.
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5. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

6. Provide grounding terminals within boxes where equipment grounding conductors terminate.
7. Each outlet designated on the plans shall be provided with an outlet box.
8. In general, outlets shall be installed at the heights indicated.  The Contractor shall examine

the plans of and coordinate with all other trades to assure mounting heights are correct for
the intended purpose.  Assure that all mounting heights comply with the latest version of
ADA.  Outlets installed at incorrect heights shall be relocated to the correct elevation at the
Contractor's expense.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Outlet boxes shall be 4" square, 2 1/8" deep unless otherwise noted.
4. Use suitable concrete type boxes where flush-mounted in concrete.
5. Use suitable masonry type boxes where flush-mounted in masonry walls.
6. Do not use "through-wall" boxes designed for access from both sides of wall.
7. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 514A.
8. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 514A;

furnish with threaded hubs.
9. Junction boxes larger than 4" square shall be galvanized and without pre-formed knockouts.
10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and weight

of load to be supported; furnished with fixture stud to accommodate mounting of luminaire
where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.

12. Manufacturers Recessed:
a. Steel City Electric Company
b. Metropolitan
c. B & C
d. or approved equal.

13. Manufacturers Surface:
a. Crouse-Hinds
b. Appleton
c. Rayco
d. or approved equal.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:
3. Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
b. Boxes 12" square and Larger:  Provide hinged-cover enclosures with quick access

latches.
4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:

a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
5. Manufacturers Surface:

a. Cooper.
b. Hoffman.
c. Hubbell Incorporated.
d. or approved equal..

D. Floor Boxes:
1. Description:  Floor boxes compatible with floor box service fittings provided; with partitions to

separate multiple services; furnished with all components, adapters, covers, faceplates, and
trims required for complete installation. Number of gangs as identified on plans.

2. Cover and finish options shall be selected by architect prior to ordering.
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3. Use cast iron floor boxes within slab on grade.
a. Protect moisture barrier during floor box installation.

4. Use sheet-steel floor boxes or fire rated poke throughs within slab above grade.
5. Metallic Floor Boxes:  Fully adjustable (with integral means for leveling adjustment prior to

and after concrete pour).
6. Manufacturer:

a. Legrand Wiremold
b. Hubbell Incorporated
c. Thomas & Betts Corporation
d. or approved equal.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in a neat and workmanlike manner.
C. Arrange equipment to provide maximum clearances.
D. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
E. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
F. Box Locations:

1. Locate boxes in accessible locations.
2. Locate boxes so that wall plates do not span different building finishes.
3. Locate boxes so that wall plates do not cross masonry joints.
4. Unless otherwise indicated, where multiple outlet boxes are installed at the same location at

different mounting heights, install along a common vertical center line.
5. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide minimum

6 inches horizontal separation unless otherwise indicated.
6. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
G. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using suitable
supports and methods approved by the authority having jurisdiction.

H. Install boxes plumb and level.
I. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that
front edge of box or associated raised cover is not set back from finished surface more than
1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or associated
raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

J. Install boxes as required to preserve insulation integrity.
K. Metallic Floor Boxes:  Install box level at the proper elevation to be flush with finished floor.
L. Boxes in damp or wet locations shall be provided with gaskets and covers.
M. Install permanent barrier between ganged wiring devices when voltage difference between

adjacent devices exceeds 300 V.
N. Close unused box openings.
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O. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

3.03 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until ready

for installation of conductors.
END OF SECTION  26 05 33.16
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SECTION 26 05 33.23
SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface raceway systems.
1.02 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
C. UL 5 - Surface Metal Raceways and Fittings Current Edition, Including All Revisions.
D. UL 5A - Nonmetallic Surface Raceways and Fittings Current Edition, Including All Revisions.
E. UL 111 - Outline of Investigation for Multioutlet Assemblies Current Edition, Including All

Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of raceways with millwork, furniture, equipment, etc. installed under

other sections or by others.
2. Coordinate rough-in locations of outlet boxes provided under Section 26 05 33.16 and conduit

provided under Section 26 05 33.13 as required for installation of raceways provided under
this section.

3. Verify minimum sizes of raceways with the actual conductors and components to be installed.
4. Wall Duct:  Coordinate the work with other trades to provide walls suitable for installation of

flush-mounted wall duct where indicated.
5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.
B. Sequencing:

1. Do not install raceways until final surface finishes and painting are complete.
2. Do not begin installation of conductors and cables until installation of raceways is complete

between outlet, junction and splicing points.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including

dimensions, knockout sizes and locations, materials, fabrication details, finishes, service condition
requirements, and accessories.
1. Surface Raceway Systems:  Include information on fill capacities for conductors and cables.

C. Shop Drawings:
1. Wireways:  Provide dimensioned plan and elevation views including adjacent equipment with

all required clearances indicated.
D. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by

product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this

section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.
1.06 DELIVERY, STORAGE, AND HANDLING
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A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 RACEWAY REQUIREMENTS

A. Provide all components, fittings, supports, and accessories required for a complete raceway
system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Do not use raceways for applications other than as permitted by NFPA 70 and product listing.

2.02 SURFACE RACEWAY SYSTEMS
A. Manufacturers:

1. Hubbell Incorporated :  www.hubbell.com/#sle.
2. MonoSystems, Inc :  www.monosystems.com/#sle.
3. Wiremold, a brand of Legrand North America, Inc:  www.legrand.us/#sle. (Preffered Brand -

Basis of Design)
B. Surface Metal Raceways:  Listed and labeled as complying with UL 5.
C. Surface Nonmetallic Raceways:  Listed and labeled as complying with UL 5A.
D. Multioutlet Assemblies:  Listed and labeled as complying with UL 111.
E. Metal Channel (Strut) Used as Raceway:  Comply with Section 26 05 29.
F. Surface Raceway System:

1. Integrated Device Provisions:
a. Receptacles:

1) Comply with Section 26 27 26, except for finishes.
2) Configuration:  As indicated on the drawings.
3) Color:  Match raceway.
4) Spacing:  As indicated on the drawings.

b. Communications Outlets:
1) Voice and Data Jacks:  As specified in Section 27 10 00.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes and conduit terminations are installed in proper locations and are properly

sized in accordance with NFPA 70 to accommodate raceways.
C. Verify that mounting surfaces are ready to receive raceways and that final surface finishes are

complete, including painting.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install raceways plumb and level.
D. Secure and support raceways in accordance with Section 26 05 29 at intervals complying with

NFPA 70 and manufacturer's requirements.
E. Close unused raceway openings.
F. Provide grounding and bonding in accordance with Section 26 05 26.
G. Identify raceways in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect raceways for damage and defects.
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C. Surface Raceway Systems with Integrated Devices:  Test each wiring device to verify operation
and proper polarity.

D. Correct wiring deficiencies and replace damaged or defective raceways.
3.04 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.05 PROTECTION
A. Protect installed raceways from subsequent construction operations.

END OF SECTION  26 05 33.23
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SECTION 26 05 48
VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 2  PRODUCTS
END OF SECTION  26 05 48
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Underground warning tape.
E. Warning signs and labels.

1.02 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.03 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each product.
B. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations,

materials, legends, and formats.
1.04 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
a. Switchboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location.
4) Use identification nameplate to identify main overcurrent protective device.
5) Use identification nameplate to identify load(s) served for each branch devicewhere

not identified in a panelboard schedule.
b. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location.
4) Use typewritten circuit directory to identify load(s) served.

c. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include location.
4) Identify load(s) served. Include location.

d. Enclosed switches, circuit breakers, and motor controllers:
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location.
3) Identify load(s) served. Include location.
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e. Enclosed Contactors:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify coil voltage.
4) Identify load(s) and associated circuits controlled. Include location.

f. Transfer Switches:
1) Identify voltage and phase.
2) Identify power source and circuit number for both normal power source and standby

power source. Include location.
3) Identify load(s) served. Include location.
4) Identify short circuit current rating based on the specific overcurrent protective

device type and settings protecting the transfer switch.
2. Service Equipment:

a. For buildings or structures supplied by more than one service, or any combination of
branch circuits, feeders, and services, use identification nameplate at each service
disconnecting means to identify all other services, feeders, and branch circuits supplying
that building or structure. Verify format and descriptions with authority having jurisdiction.

3. Emergency System Equipment:
a. Use identification nameplate or voltage marker to identify emergency system equipment

in accordance with NFPA 70.
4. Use identification nameplate to identify disconnect location for equipment with remote

disconnecting means.
5. Available Fault Current Documentation:  Use identification label to identify the available fault

current and date calculations were performed at locations requiring documentation by NFPA
70 including but not limited to the following.
a. Service equipment.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.
2. Identification for Communications Conductors and Cables:  Comply with Section 27 10 00.
3. Use underground warning tape to identify power and communication feeders and branch

circuits exterior to the building.
C. Identification for Cable Tray:  Comply with Section 26 05 36.
D. Identification for Boxes:

1. Use color coded boxes to identify specified systems.
a. Color-Coded Boxes:  Field-painted per the same color coding as identified in this section

for the system contained within.
b. Fire alarm junction boxes shall be painted on all sides including the box cover.

2. For boxes concealed above accessible ceilings or exposed in mechanical or electrical rooms
use neatly handwritten text using indelible marker to identify circuits enclosed.

3. For exposed boxes in public areas, use only type written labels.
E. Identification for Devices:

1. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.
2. Use identification label to identify fire alarm system devices.
3. For devices concealed above suspended ceilings, provide additional identification on ceiling

tile below device location.
4. Use identification label to identify receptacles protected by upstream GFI protection, where

permitted.
F. Color Coding

1. Phenolic Nameplates and associated conduit and boxes shall be identified with the following
color scheme. Note: For existing buildings the contractor shall field verify the existing building
standard and revise the color scheme to match the existing field conditions. Failure to match
existing conditions will result in the contractor correcting the mislabeled equipment at his
expense.
a. Blue surface white core - 120/208V equipment.
b. Black surface white core - 277/480V equipment.
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c. Bright red surface white core - fire alarm equipment.
d. Dark red (burgundy) surface white core - security equipment.
e. Green surface white core - emergency systems.
f. Orange surface white core - telephone systems.
g. Brown surface white core - data systems.
h. White surface black core - paging systems.
i. Purple surface white core - TV systems.

2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic nameplates suitable for exterior use.

2. Plastic Nameplates:  Two-layer or three-layer laminated electrically non-conductive phenolic
with beveled edges; minimum thickness of 1/16 inch; engraved text.

3. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

4. Nameplates shall be secured with self tapping stainless steel screws; if screws have sharp
ends they shall be protected, otherwise rivets shall be used.

B. Identification Labels:
1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and

abrasion resistant.
a. Use only for indoor locations.

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text.
C. Format for Equipment Identification:

1. Minimum Size:  1 inch by 2.5 inches.
2. Text: All capitalized unless otherwise indicated.
3. Minimum Text Height:

a. Equipment Designation:  1/2 inch.
b. Exception:  Provide minimum text height of 1 inch for equipment located more than 10

feet above floor or working platform.
D. Wiring device circuit labels.

1. All wiring devices (receptacles and switches) shall be labeled with the circuit serving the
device. Label shall be a typed adhesive label affixed to the front of the wiring device face
plate. Label shall have black text on clear background.

2.03 UNDERGROUND WARNING TAPE
A. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 7 mil, unless

otherwise required for proper detection.
B. Legend:  Type of service, continuously repeated over full length of tape.
C. Color:

1. Tape for Buried Power Lines:  Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange background.

2.04 WARNING SIGNS AND LABELS
A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
B. Warning Signs:

1. Materials:
a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive vinyl

signs.
b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
C. Warning Labels:

1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
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materials recognized to UL 969.
2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories

recommended by label manufacturer.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance.
C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Install underground warning tape above buried lines with one tape per trench at six to eight inches

below finished grade.
G. Secure rigid signs using stainless steel screws.
H. Mark all handwritten text, where permitted, to be neat and legible.

3.03 FIELD QUALITY CONTROL
A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of

improper adhesion.
END OF SECTION  26 05 53
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SECTION 26 05 83
WIRING CONNECTIONS

PART 2  PRODUCTS
1.01 EQUIPMENT CONNECTIONS

END OF SECTION  26 05 83
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SECTION 26 06 50.16
LIGHTING FIXTURE SCHEDULE
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SECTION 26 09 23
LIGHTING CONTROL DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Occupancy sensors.
1.02 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of wall switch occupancy sensors with actual installed door swings.
2. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or other

potential obstructions to motion detection coverage installed under other sections or by
others.

3. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

B. Sequencing:
1. Do not install lighting control devices until final surface finishes and painting are complete.

1.04 SUBMITTALS
A. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors,

service condition requirements, and installed features.
1. Occupancy Sensors:  Include detailed motion detection coverage range diagrams.

B. Shop Drawings:
1. Occupancy Sensors:  Provide lighting plan indicating location, model number, and orientation

of each occupancy sensor and associated system component.
C. Field Quality Control Reports.
D. Manufacturer's Installation Instructions:  Include application conditions and limitations of use

stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Operation and Maintenance Data:  Include detailed information on device programming and setup.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
G. Project Record Documents:  Record actual installed locations and settings for lighting control

devices.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 DELIVERY, STORAGE, AND PROTECTION
A. Store products in a clean, dry space in original manufacturer's packaging in accordance with

manufacturer's written instructions until ready for installation.
1.07 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.08 WARRANTY
A. Provide five year manufacturer warranty for all occupancy sensors.
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PART 2  PRODUCTS
2.01 LIGHTING CONTROL DEVICES -  GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,

hardware, components, accessories, etc. as required for a complete operating system.
2.02 OCCUPANCY SENSORS

A. Manufacturers:
1. Lutron Electronics Company, Inc.
2. Sensor Switch Inc.
3. WattStopper.
4. Approved Equal.
5. Source Limitations:  Furnish products produced by a single manufacturer and obtained from a

single supplier.
B. All Occupancy Sensors:

1. Description:  Factory-assembled commercial specification grade devices for indoor use
capable of sensing both major motion, such as walking, and minor motion, such as small
desktop level movements, according to published coverage areas, for automatic control of
load indicated.

2. Sensor Technology:
a. Passive Infrared (PIR) Occupancy Sensors:  Designed to detect occupancy by sensing

movement of thermal energy between zones.
b. Ultrasonic Occupancy Sensors:  Designed to detect occupancy by sensing frequency

shifts in emitted and reflected inaudible sound waves.
c. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to detect

occupancy using a combination of both passive infrared and ultrasonic technologies.
3. Provide LED to visually indicate motion detection.
4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when occupant

presence is detected and to turn load off when no occupant presence is detected during an
adjustable turn-off delay time interval.

5. Dual Technology Occupancy Sensors:  Field configurable turn-on and hold-on activation with
settings for activation by either or both sensing technologies.

6. Passive Infrared Lens Field of View:  Field customizable by addition of factory masking
material, adjustment of integral blinders, or similar means to block motion detection in
selected areas.

7. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.
8. Sensitivity:  Field adjustable.
9. Adaptive Technology:  Field selectable; capable of self-adjusting sensitivity and time delay

according to conditions.
10. Isolated Relay for Low Voltage Occupancy Sensors:  SPDT dry contacts, for interface with

HVAC systems.
C. Wall Switch Occupancy Sensors:

1. All Wall Switch Occupancy Sensors:
a. Description:  Occupancy sensors designed for installation in standard wall box at

standard wall switch mounting height with a field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. Unless otherwise indicated or required to control the load indicated on drawings, provide
line voltage units with self-contained relay.

c. Where indicated, provide two-circuit units for control of two separate lighting loads, with
separate manual controls and separately programmable operation for each load.

d. Finish:  Match finishes specified for wiring devices in Section 26 27 26, unless otherwise
indicated.

2. Dual Technology wall switch occupancy sensors:  Capable of detecting motion within an area
of 35 x 30 foot area for major motion and a 20 x 15 foot area for minor motion.
a. Products:

1) Single Button: Wattstopper DW-100.
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2) Two Button: Wattstopper DW-200.
3) or approved equal.

D. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:

a. Description:  Low profile occupancy sensors designed for ceiling installation.
b. Unless otherwise indicated or required to control the load indicated on drawings, provide

low voltage units, for use with separate compatible accessory power packs.
c. Provide field selectable setting for disabling LED motion detector visual indicator.
d. Occupancy sensor to be field selectable as either manual-on/automatic-off or automatic

on/off.
e. Finish:  White unless otherwise indicated.

2. Passive Infrared (PIR) Ceiling Mounted Occupancy Sensors:
a. Standard Range Sensors:  Capable of detecting motion within an area of 500 square

feet coverage at a mounting height of 8 feet, with a field of view of 360 degrees.
1) Products:

(a) Wattstopper CI-200-1.
(b) Approved Equal.

b. Extended Range Sensors:  Capable of detecting motion within an area of 2,000 square
feet coverage at a mounting height of 15 feet, with a field of view of 360 degrees.
1) Products:

(a) Wattstopper CX-100.
(b) or approved equal.

3. Ultrasonic Ceiling Mounted Occupancy Sensors:
a. Extended Range Sensors:  Capable of detecting motion within an area of 1,100 square

feet coverage at a mounting height of 12 feet, with a field of view of 360 degrees.
1) Products:

(a) Room Sensors: Wattstopper WT1100.
(b) Corridor Sensor with 90 linear feet of coverage Wattstopper WT 2250.
(c) or approved equal.

4. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:
a. Extended Range Sensors:  Capable of detecting motion within an area of 1,000 square

feet coverage 9 feet, with a field of view of 360 degrees.
1) Products:

(a) Wattstopper DT-300.
E. Directional Occupancy Sensors:

1. All Directional Occupancy Sensors:  Designed for wall or ceiling mounting, with integral swivel
for field adjustment of motion detection coverage.
a. Unless otherwise indicated or required to control the load indicated on drawings, provide

low voltage units, for use with separate compatible accessory power packs.
b. Provide field selectable setting for disabling LED motion detector visual indicator.
c. Finish:  White unless otherwise indicated.

2. Passive Infrared (PIR) Directional Occupancy Sensors:
3. Passive Infrared/Ultrasonic Dual Technology Directional Occupancy Sensors:  Capable of

detecting motion within a distance of 40 feet at a mounting height of 10 feet.
a. Products:

1) Wattstopper CX-100.
2) Wattstopper DT-200.
3) or approved equal.

F. Power Packs for Low Voltage Occupancy Sensors:
1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay

compatible with specified low voltage occupancy sensors for switching of line voltage loads.
2. Provide quantity and configuration of power and slave packs with all associated wiring and

accessories as required to control the load indicated on drawings.
3. Input Supply Voltage:  Dual rated for 120/277 V ac.
4. Power packs shall be capable of fitting in a standard 4" square junction box.
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5. Load Rating:  As required to control the load indicated on drawings.
6. Provide isolated relay for interface with HVAC units.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or

wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

lighting control devices.
F. Verify that the service voltage and ratings of lighting control devices are appropriate for the service

voltage and load requirements at the location to be installed.
G. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in a neat and workmanlike manner in accordance.
B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of lighting control devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:

a. Wall Switch Occupancy Sensors:  48 inches above finished floor.
2. Orient outlet boxes for vertical installation of lighting control devices unless otherwise

indicated.
C. Install lighting control devices in accordance with manufacturer's instructions.
D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to

branch circuit equipment grounding conductor and to outlet box with bonding jumper.
E. Install lighting control devices plumb and level, and held securely in place.
F. Where required and not furnished with lighting control device, provide wall plate in accordance with

Section 26 27 26.
G. Provide required supports in accordance with Section 26 05 29.
H. Where applicable, install lighting control devices and associated wall plates to fit completely flush

to mounting surface with no gaps and rough opening completely covered without strain on wall
plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough openings.

I. Occupancy Sensor Locations:
1. Location Adjustments:  Locations indicated are diagrammatic and only intended to indicate

which rooms or areas require devices. Provide quantity and locations as required for
complete coverage of respective room or area based on manufacturer's recommendations for
installed devices.

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a
minimum of 6 feet from air supply ducts or other sources of heavy air flow and as per
manufacturer's recommendations, in order to minimize false triggers.

J. Unless otherwise indicated, install power packs for lighting control devices above accessible
ceiling near the sensor location.

K. Unless otherwise indicated, install switches on load side of power packs so that switch does not
turn off power pack.

3.04 FIELD QUALITY CONTROL
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A. Provide System Commissioning in accordance with 2018 NCECC Section C408.
B. Inspect each lighting control device for damage and defects.
C. Test occupancy sensors to verify proper operation, including time delays and ambient light

thresholds where applicable. Verify optimal coverage for entire room or area.
D. Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy

savings, and to achieve desired function as indicated or as directed by Architect.
C. Adjust position of directional occupancy sensors and outdoor motion sensors to achieve optimal

coverage as required.
D. Where indicated or as directed by Architect or owner, install factory masking material or adjust

integral blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

E. Adjust time switch settings to achieve desired operation schedule as indicated or as directed by
Architect.

3.06 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
3.07 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of lighting control devices to Architect, and correct
deficiencies or make adjustments as directed.

B. Training:  Train Owner's personnel on operation, adjustment, programming, and maintenance of
lighting control devices.
1. Use operation and maintenance manual as training reference, supplemented with additional

training materials as required.
2. Provide minimum of two hours of training.
3. Instructor:  Qualified contractor familiar with the project and with sufficient knowledge of the

installed lighting control devices.
4. Location:  At project site.

END OF SECTION  26 09 23
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SECTION 26 24 16
PANELBOARDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Power distribution panelboards.
B. Lighting and appliance panelboards.
C. Overcurrent protective devices for panelboards.

1.02 REFERENCE STANDARDS
A. UL 67 - Panelboards Current Edition, Including All Revisions.
B. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures

Current Edition, Including All Revisions.
C. NFPA 70 - National Electrical Code; National Fire Protection Association, Including All Applicable

Amendments and Supplements; 2017.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or

other potential obstructions within the dedicated equipment spaces and working clearances
for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the conductors
to be installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.04 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for panelboards,

enclosures, overcurrent protective devices, and other installed components and accessories.
1. Contractor shall confirm that all lug sizes and quantities submitted are compatible with the

conductors specified on the contract documents. Changes required to lug sizes and
quantities due to lack of coordination between the contractor and the supplier are to be made
at the contractor's expense.

B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.
1. It is the contractor's responsibility to ensure that the equipment submitted to comply with the

requirements of this section are in compliance with the requirements and recommendations
of the power system studies. Any changes recommended by the power system study shall be
incorporated at no expense to the project.

C. Field Quality Control Test Reports.
D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Project Record Documents:  Record actual installed locations of panelboards and actual installed
circuiting arrangements.

F. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
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B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Product Listing Organization Qualifications:  Third party agencies shall be amongst those
accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

D. Contractor shall schedule a pre-energization site visit with the Engineer. Meeting shall be
scheduled at least 7 days in advance. The results of the megger test and service ground
resistance test shall be made available to the Engineer prior to scheduling the pre-energization site
visit.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions.
B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

panelboard internal components, enclosure, and finish.
1.07 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. ABB/GE:  www.geindustrial.com/#sle.
B. Eaton Corporation.
C. Schneider Electric; Square D Products.
D. Source Limitations:  Furnish panelboards and associated components produced by the same

manufacturer as the other electrical distribution equipment used for this project and obtained from
a single supplier.

2.02 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless otherwise indicated, provide products suitable for continuous operation under the following

service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

2. When a power system study is included in the contract short circuit current ratings shall be
verified with the study prior to submitting equipment for approval. Any changes required to
meet the maximum available fault current shall be made in the submittal.

3. Series rating is not allowed.
D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service

equipment according to UL 869A.
E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation.
F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each feeder
or branch circuit requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.
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H. Conductor Terminations:  Suitable for use with the conductors to be installed.
I. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: As indicated on the drawings.
2. Boxes:  Galvanized steel unless otherwise indicated.
3. Fronts:

a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough

opening.
c. All covers shall be door in door type where one door can be opened to access the

breakers and and dead front and the second door opens to the wire bending space
adjacent to the dead front.

d. Door in door covers shall feature a full length piano hinge.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

J. Future Provisions:  Prepare all unused spaces for future installation of devices including bussing,
connectors, mounting hardware and all other required provisions.

K. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

L. Load centers are not acceptable.
2.03 POWER DISTRIBUTION PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type, circuit
breaker type, and listed and labeled as complying with UL 67; ratings, configurations and features
as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type:  Compression.

C. Bussing:
1. Phase and Neutral Bus Material:  Copper.
2. Ground Bus Material:  Copper.

D. Circuit Breakers:
1. Provide bolt-on type.
2. Provide thermal magnetic circuit breakers for circuit breaker frame sizes less than 250

amperes.
3. Provide electronic trip circuit breakers for circuit breaker frame sizes 250 amperes and above.

E. Enclosures:
1. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and wiring

gutters, and separate lockable hinged door with concealed hinges for access to overcurrent
protective device handles without exposing live parts.

2. Provide clear plastic circuit directory holder mounted on inside of door.
2.04 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type:  Compression.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective devices.
2. Phase and Neutral Bus Material:  Copper.
3. Ground Bus Material:  Copper.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
E. Provide electronic trip circuit breakers for circuit breaker frame sizes [250] amperes and above.
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F. Enclosures:
1. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and wiring

gutters, and separate lockable hinged door with concealed hinges for access to overcurrent
protective device handles without exposing live parts.

2. Provide clear plastic circuit directory holder mounted on inside of door.
2.05 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short circuit

current rating indicated.
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than

the short circuit current rating indicated.
3. Conductor Terminations:

a. Provide compression lugs.
b. Lug Material:  Copper, suitable for terminating copper conductors only.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short circuit
protection.
a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame

sizes 100 amperes and larger.
5. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms sensing

trip units.
6. Provide electronic trip circuit breakers for circuit breaker frame sizes larger than 250

amperes.
a. Provide the following individually field-adjustable trip response settings:

1) Long time pickup, adjustable by setting dial.
2) Long time delay.
3) Short time pickup and delay.
4) Instantaneous pickup.
5) Ground fault pickup and delay where ground fault protection is indicated.

7. Do not use handle ties in lieu of multi-pole circuit breakers.
8. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.
9. Provide the following features and accessories where indicated or where required to

complete installation:
a. Shunt Trip:  Provide coil voltage as required for connection to indicated trip actuator.
b. Handle Pad-Lock Provision:  For locking circuit breaker handle in OFF position.

1) Provide handle locks for all breakers serving fire alarm equipment or elevator
emergency communication systems. Handle locks shall be Space Age Electronics
ELOCK series or approved equal.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive panelboards.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install panelboards securely, in a neat and workmanlike manner.
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D. Arrange equipment to provide at least clearances in accordance with manufacturer's instructions
and NFPA 70.

E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install panelboards plumb.
G. Mount panelboards such that the highest position of any operating handle for circuit breakers or

switches does not exceed 79 inches above the floor or working platform.
H. Provide grounding and bonding in accordance with Section 26 05 26.
I. Install all field-installed branch devices, components, and accessories.
J. Set field-adjustable circuit breaker tripping function settings as directed. If a power system study is

included in the contract, set breakers according to the recommendations made in the study.
K. Provide filler plates to cover unused spaces in panelboards.
L. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing

essential loads where indicated. Also provide for the following:
1. Emergency and night lighting circuits.
2. Fire detection and alarm circuits.
3. Intrusion detection and access control system circuits.
4. Video surveillance system circuits.

M. Identify panelboards in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL

A. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section 7.6.1.1
for all main circuit breakers and circuit breakers larger than 600 amperes. Tests listed as optional
are not required.
1. Verify equipment nameplate is in accorance with contract documents.
2. Inspect physical and mechanical condition.
3. Inspect anchorage and anlignment.
4. Verify unit is clean.
5. Operate breaker to enusre smooth operation.
6. Perform breaker adjustamants in accorance with the power system study.
7. Perform resistance measurements through bolted connectionswith a low-resistance

ohmmeter.
8. Perform insulation-resistance test for one minute on each pole, phase-to-phase and phase-

to-ground with circuit breaker closed.
9. Perform contact/pole resistance test.
10. Determine long-time and short time pickup and delay settings by primary current injection.
11. Determine ground fault pickup and time delay by primary current injection.

B. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as required
by NFPA 70.

C. Test GFCI circuit breakers to verify proper operation.
D. Test AFCI circuit breakers to verify proper operation.
E. Test shunt trips to verify proper operation.
F. Correct deficiencies and replace damaged or defective panelboards or associated components.
G. For Services and feeders 1000 amperes and larger, and any installation utilizing selective

coordination, the following test should be performed on the circuit breakers. Testing shall be
performed by a qualified manufacturer's factory technician at the job site. All readings shall be
tabulated.
1. Phase Tripping tolerance (within 20% of UL requirements).
2. Trip time (per phase) in seconds.
3. Instantaneous trip (amps) per phase.
4. Insulation resistance (in megohms) at 1000-volts DC (phase to phase, and line to load).

3.04 ADJUSTING
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A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque
settings.

B. Adjust alignment of panelboard fronts.
C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between each

measured steady state phase load does not exceed 20 percent and adjust circuit directories
accordingly.  Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING
A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION  26 24 16
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SECTION 26 24 16.11
PANELBOARDS - SCHNEIDER ELECTRIC SQUARE D NQ / NF

PART 1  GENERAL
1.01 DEFINITIONS

A. Panelboards may also be identified as LP.
1.02 REFERENCE STANDARDS

A. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011 (Reaffirmed
2017).

B. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e, with Amendment
(2017).

C. ISO 9001 - Quality Management Systems — Requirements 2015.
D. ISO 14001 - Environmental Management Systems — Requirements with Guidance for Use 2015.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
F. NEMA PB 1 - Panelboards 2011.
G. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less 2013.
H. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
I. NFPA 70E - Standard for Electrical Safety in the Workplace 2021.
J. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current Edition,

Including All Revisions.
K. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition,

Including All Revisions.
L. UL 67 - Panelboards Current Edition, Including All Revisions.
M. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures

Current Edition, Including All Revisions.
1.03 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70.
2. Requirements of local authorities having jurisdiction.
3. Applicable local codes.

B. Manufacturer Qualifications:
1. Firm engaged in manufacture of specified products of types and sizes required, and whose

products have been in satisfactory use in similar service for minimum of 50 years.
2. Certified in accordance with ISO 9001 with applicable quality assurance system regularly

reviewed and audited by third-party registrar. Develop and control manufacturing, inspection,
and testing procedures under guidelines of quality assurance system.

3. Service, repair, and technical support services available 24 hours per day, 7 days per week
from manufacturer or their representative.

4. Certified in accordance with ISO 14001.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Prior to delivery to project site, verify suitable storage space is available to store materials in well-
ventilated area protected from weather, moisture, soiling, extreme temperatures, humidity, and
corrosive atmospheres.

B. Protect materials during delivery and storage and maintain within manufacturer's written storage
requirements. At minimum, store indoors in clean, dry space with uniform temperature to prevent
condensation and protect electronics from potential damage from electrical and magnetic energy.

C. Deliver materials to project site in supplier's or manufacturer's original wrappings and containers,
labeled with supplier's or manufacturer's name, material or product brand name, and equipment
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tag number or service name as identified in Contract Documents.
D. Inspect products and report concealed damage or violation of delivery, storage, and handling

requirements to Engineer.
1.05 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.06 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide manufacturer warranty for defects in material and workmanship

for 12 months from date of commissioning or 18 months from date of shipment, whichever comes
first. Complete forms in Owner's name and register with manufacturer.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Schneider Electric; Square D NQ and NF; www.se.com/#sle.
B. Source Limitations:  Furnish products produced by same manufacturer as other electrical

distribution equipment for project and obtained from single supplier.
2.02 LIGHTING AND APPLIANCE PANELBOARDS

A. Basis of Design:  Schneider Electric; Square D NQ and NF; www.se.com/#sle.
B. Comply with NEMA PB 1; listed and labeled as complying with UL 67.
C. Short Circuit Current Rating:  Where not specified, provide panelboards with listed short circuit

current rating not less than available fault current at installed location as indicated on drawings.
D. Provide panelboards marked for use as service equipment where required for application.
E. Panelboard Interiors:

1. 240 VAC and 48 VDC Maximum Panelboards:
a. Continuous main current ratings up to 600 A.
b. Available Circuit Capacity:  Up to 84 circuits.
c. Minimum Short Circuit Current Rating:

1) 240 VAC:
2) 48 VDC:  5 kA.

d. Provide branch circuit connectors suitable for both plug-on and bolt-on branch circuit
breakers.

e. Circuit Breaker Orientation:
1) Main Circuit Breakers up to 150 A:  Horizontally mounted.
2) Main Circuit Breakers Above 150 A:  Vertically mounted.
3) Sub-Feed Circuit Breakers:  Vertically mounted.

f. Products:
1) Schneider Electric Square D NQ.

2. 480Y/277 VAC and 600Y/347 VAC Maximum Panelboards:
a. Continuous main current ratings up to 800 A.
b. Suitable for use in lower potential AC voltage systems.
c. Available Circuit Capacity:  Up to 54 circuits.
d. Minimum Short Circuit Current Rating:

1) 480Y/277 VAC:
2) 600Y/347 VAC:

e. Circuit Breaker Orientation:
1) 480Y/277 VAC:

(a) Main Circuit Breakers up to 125 A:  Horizontally mounted.
(b) Main Circuit Breakers Above 125 A:  Vertically mounted.

2) 600Y/347 VAC:
(a) Main Circuit Breakers up to 100 A:  Horizontally mounted.
(b) Main Circuit Breakers Above 100 A:  Vertically mounted.
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3) Sub-Feed Circuit Breakers:  Vertically mounted.
f. Products:

1) Schneider Electric Square D NF.
3. Bussing:

a. Provide sequentially phased branch circuit connectors for each bus bar.
b. Provide fully rated bussing with one continuous bus bar per phase, unless otherwise

indicated.
1) Split-Bus and Separated-Distribution Panelboards:

(a) Provide one continuous bus bar per phase for each branch distribution section.
(b) Split-Bus Panelboard Sections:  Connected from upstream lugs or branch

circuit breaker to one back-fed main circuit breaker in downstream section.
(c) Separated-Distribution Panelboard Sections:  Connected via removable,

stranded copper cables, secured via mechanical lugs on each section.
c. Determine bus current ratings in accordance with UL 67 heat-rise tests.
d. Maximum current ratings apply for main-lug-only or main-circuit-breaker panelboards.
e. Rated 100 A to 400 A:  Plated aluminum.
f. Rated 600 A and Above:  Plated copper.
g. Run bus bar plating entire length of bus bar.
h. Predrill interior phase bus to accommodate field-installed options (e.g., sub-feed lugs,

sub-feed breakers, thru-feed lugs).
4. Neutral:

a. Panelboards 20 inches Nominal and Wider:  Plated, solid, and split.
b. Panelboards 14 inches Wide and Column Width:  Plated and solid.

5. Ground:
a. Provide solidly bonded aluminum equipment ground bar.

6. Interiors in Type 1 and 2 Enclosures:
a. Field convertible for top or bottom incoming feed.
b. Provide interior leveling provisions for flush mounting applications.

7. Interior Trim:  Dead-front construction to shield energized parts, with filler plates to cove
unused mounting spaces.

8. Main-Lug Interiors up to 600 A:  Field-convertible to main circuit breaker.
F. Enclosures:

1. Comply with UL 50 and UL 50E.
2. Key all lock assemblies alike.
3. Mount clear plastic directory cardholder or welded metal frame directory cardholder on inside

of door.
4. Type 1 Enclosures:

a. Provide surface-mounted or flush-mounted enclosures as indicated on drawings.
b. Boxes:

1) Hot zinc dipped galvanized steel; unpainted galvannealed steel is not acceptable.
2) Provide removable end walls with knockouts at one end.
3) Provide standard 5.75-inch deep enclosures with permanently affixed interior

mounting studs; provide interior mounting brackets as required.
4) Box Width:

(a) Standard Box Width:  20 inches; provide box widths of 26 inches or 27 inches
where required by application.

c. Fronts:
1) Finish:  ANSI 49 gray enamel paint baked onto cleaned, phosphatized steel.
2) Provide one-piece fronts with door.
3) Provide doors with rounded corners and edges, free of burrs.
4) Provide cylindrical tumbler-type lock with catch and spring-loaded steel door pull,

quarter-turn fasteners, or three-point latch.
5. Type 3R, 5, and 12 Enclosures:

a. Finish:  ANSI 49 gray enamel paint baked onto cleaned, phosphatized steel.
b. Provide gasketed doors for Type 5 and Type 12 enclosures.
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c. Provide at least one L-Handle lock mechanism. For enclosures 59 inches or more in
height, provide additional L-Handle mechanism or two additional quarter-turn fasteners.

d. Nominal Enclosure Dimensions:
1) Type 3R, 5, and 12 Enclosures:  21 inches wide and 6.75 inches, excluding handle.
2) Door-in-Door Type 12 Enclosures:  21 inches wide and 8.75 inches deep, excluding

handle.
3) Vented Type 3R Enclosures:  27 inches wide and 8.75 inches deep, excluding

handle.
6. Type 4 and 4X Enclosures:

a. Provide gasketed doors.
b. Provide L-Handle lock mechanism.
c. Provide additional clamps or fasteners on top, bottom, and/or side for tight closure.
d. Nominal Enclosure Dimensions:  23 inches wide and 7.25 inches deep, excluding

handle.
G. Markings and Labeling:

1. Provide identification and warning labels/nameplates exterior to equipment resistant to
weather, UV, and intended installation environment.

2. Provide warning labels/nameplates complying with ANSI Z535.4 at access locations to advise
personnel of possible hazards in accordance with listing, NFPA 70, NFPA 70E, and other
applicable standards.

3. Provide nameplates containing system information and catalog number or factory order
number.

4. Display interior wiring diagram, neutral wiring diagram, and short circuit current rating on
interior or in booklet format.

2.03 MOLDED CASE CIRCUIT BREAKERS
A. Description:  Quick-make, quick-break circuit breakers with over-center, trip-free toggle

mechanism; ratings, configurations, and features/accessories as indicated on drawings.
B. Comply with FS W-C-375; listed labeled as complying with UL 489.
C. Interrupting Capacity:  As required to provide short circuit current rating indicated.
D. Multi-Pole Circuit Breakers:  Provide common tripping for all poles.
E. Thermal Magnetic Circuit Breakers:

1. Provide permanent trip unit with thermal and magnetic trip elements in each pole.
2. Thermal Elements:  True RMS-sensing, factory calibrated to operate in 104 degrees F

ambient temperature; ambient compensating above 104 degrees F.
F. Vertically Mounted Main Circuit Breakers and Sub-Feed Circuit Breakers:

1. Trip Units:
a. Up to 400 A:  Thermal magnetic.
b. Above 400 A:  Electronic trip.

2. Electronic Trip Units:
a. Basic Electronic Trip Units:  Provide adjustable trip current.
b. Where indicated on drawings, provide electronic trip units with field-adjustable long-time

and instantaneous protection settings.
c. Provide current transformers combining iron-core sensors for self-powered electronics

and air-core, Rogowski coil sensors for measurement accuracy.
3. Provide push-to-trip button for maintenance and testing purposes.
4. Indicate rated ampacity on circuit breaker handle and faceplate.
5. Listed for reverse connection without restrictive line or load markings.
6. Frame Sizes Above 125 A:  Provide single magnetic trip adjustment on front of circuit breaker

to simultaneously select desired trip level of all poles.
7. Provide escutcheon with international I/O markings in addition to standard ON/OFF markings.
8. Lugs:

a. Listed to accept solid or stranded copper and aluminum conductors.
b. Listed to accept 75 degree C rated wire.
c. Bolt lug body in place; snap-in designs are not acceptable.
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9. Listed for use with the following accessories:
a. Shunt trip.
b. Undervoltage trip.
c. Ground fault shunt trip.
d. Auxiliary switch.
e. Alarm switch.
f. Mechanical lug kits.
g. Compression lug kits.
h. Handle Locking Provisions:  For locking handle in ON or OFF position.

10. Products:
a. Schneider Electric; Square D PowerPacT series.

G. Horizontally Mounted and Back-Fed Main Circuit Breakers:
1. Trip Units:  Thermal magnetic.
2. Operating Range:  Between 14 degrees F and 140 degrees F.
3. Provide two forms of visible trip indication:

a. Circuit breaker handle resides in position between ON and OFF.
b. Red Visi-Trip indicator appears in clear window of circuit breaker housing.

4. Lugs:
a. Listed to accept solid or stranded copper and aluminum conductors.
b. Listed to accept 75 degree C rated wire.

5. Listed for use with the following factory-installed accessories:
a. Shunt trip.
b. Auxiliary switch.
c. Alarm switch.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install equipment in accordance with manufacturer’s written instructions.
B. Install panelboards in accordance with NECA 1 and NEMA PB 1.1.
C. Maintain proper phasing for multi-wire branch circuits.

3.02 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. Manufacturer Services:  Provide services of manufacturer's field representative to perform

functional testing, commissioning, and first parameter adjusting.
1. Include necessary material, equipment, labor, and technical supervision.
2. Replace damaged or malfunctioning equipment and report discrepancies or installation

issues.
C. Inspect complete installation for physical damage, proper alignment, anchorage, and grounding.
D. Measure steady state load currents at each panelboard feeder; rearrange circuits in panelboard to

balance phase loads within 20 percent of each other.
E. Inspect tightness of bolted connections and circuit breaker connections using calibrated torque

wrench or torque screwdriver in accordance with manufacturer's written specifications.
3.03 PROTECTION

A. Protect installed panelboards from subsequent construction operations.
END OF SECTION  26 24 16.11
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SECTION 26 24 16.23
PANELBOARDS - SCHNEIDER ELECTRIC SQUARE D I-LINE / QMB

PART 1  GENERAL
1.01 DEFINITIONS

A. Panelboards may also be identified as PP.
1.02 REFERENCE STANDARDS

A. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011 (Reaffirmed
2017).

B. ISO 9001 - Quality Management Systems — Requirements 2015.
C. ISO 14001 - Environmental Management Systems — Requirements with Guidance for Use 2015.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
E. NEMA PB 1 - Panelboards 2011.
F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less 2013.
G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
H. NFPA 70E - Standard for Electrical Safety in the Workplace 2021.
I. UL 67 - Panelboards Current Edition, Including All Revisions.

1.03 QUALITY ASSURANCE
A. Manufacturer Qualifications:

1. Firm engaged in manufacture of specified products of types and sizes required, and whose
products have been in satisfactory use in similar service for minimum of 50 years.

2. Certified in accordance with ISO 9001 with applicable quality assurance system regularly
reviewed and audited by third-party registrar. Develop and control manufacturing, inspection,
and testing procedures under guidelines of quality assurance system.

3. Service, repair, and technical support services available 24 hours per day, 7 days per week
from manufacturer or their representative.

4. Certified in accordance with ISO 14001, with product environmental profiles (PEPs) for
specified products.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Prior to delivery to project site, verify suitable storage space is available to store materials in well-

ventilated area protected from weather, moisture, soiling, extreme temperatures, humidity, and
corrosive atmospheres.

B. Protect materials during delivery and storage and maintain within manufacturer's written storage
requirements. At minimum, store indoors in clean, dry space with uniform temperature to prevent
condensation and protect electronics from potential damage from electrical and magnetic energy.

C. Deliver materials to project site in supplier's or manufacturer's original wrappings and containers,
labeled with supplier's or manufacturer's name, material or product brand name, and equipment
tag number or service name as identified in Contract Documents.

D. Inspect products and report concealed damage or violation of delivery, storage, and handling
requirements to Engineer.

1.05 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after

installation.
1.06 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide manufacturer warranty for defects in material and workmanship

for 12 months from date of commissioning or 18 months from date of shipment, whichever comes
first. Complete forms in Owner's name and register with manufacturer.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Schneider Electric; Square D I-Line Panelboard; www.se.com/#sle.
B. Source Limitations:  Furnish products produced by same manufacturer as other electrical

distribution equipment for project and obtained from single supplier.
2.02 PANELBOARDS - GENERAL REQUIREMENTS

A. Comply with NEMA PB 1; listed and labeled as complying with UL 67.
B. Short Circuit Current Rating:  Where not specified, provide panelboards with listed short circuit

current rating not less than the available fault current at the installed location as indicated on the
drawings.

C. Provide panelboards marked for use as service equipment where required for application.
D. Markings and Labeling:

1. Provide identification and warning labels/nameplates exterior to equipment resistant to
weather, UV, and intended installation environment.

2. Provide warning labels/nameplates complying with ANSI Z535.4 at access locations to advise
personnel of possible hazards in accordance with listing, NFPA 70, NFPA 70E, and other
applicable standards.

3. Provide nameplates containing system information and catalog number or factory order
number.

4. Display interior wiring diagram, neutral wiring diagram, and short circuit current rating on
interior or in booklet format.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install equipment in accordance with manufacturer’s written instructions.
B. Install panelboards in accordance with NECA 1 and NEMA PB 1.1.
C. Maintain proper phasing for multi-wire branch circuits.

3.02 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. Manufacturer Services:  Provide services of manufacturer's field representative to perform

functional testing, commissioning, and first parameter adjusting.
1. Include necessary material, equipment, labor, and technical supervision.
2. Replace damaged or malfunctioning equipment and report discrepancies or installation

issues.
C. Inspect complete installation for physical damage, proper alignment, anchorage, and grounding.
D. Measure steady state load currents at each panelboard feeder; rearrange circuits in panelboard to

balance phase loads within 20 percent of each other.
E. Inspect tightness of bolted connections and circuit breaker connections using calibrated torque

wrench or torque screwdriver in accordance with manufacturer's written specifications.
3.03 PROTECTION

A. Protect installed panelboards from subsequent construction operations.
END OF SECTION  26 24 16.23
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SECTION 26 27 26
WIRING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Wall dimmers.
C. Receptacles.
D. Wall plates.
E. Floor box service fittings.
F. Poke-through assemblies.

1.02 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
B. UL 20 - General-Use Snap Switches Current Edition, Including All Revisions.
C. UL 498 - Attachment Plugs and Receptacles Current Edition, Including All Revisions.
D. UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including All Revisions.
E. UL 1472 - Solid-State Dimming Controls Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of actual
equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door swings.
4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to

provide suitable surface for installation of wiring devices.
5. Coordinate the core drilling of holes for poke-through assemblies with the work covered under

other sections.
6. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction

prior to proceeding with work.
B. Sequencing:

1. Do not install wiring devices until final surface finishes and painting are complete.
1.04 SUBMITTALS

A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.
1. Wall Dimmers:  Include derating information for ganged multiple devices.

B. Certificates for Surge Protection Receptacles:  Manufacturer's documentation of listing for
compliance with UL 1449.

C. Field Quality Control Test Reports.
D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Operation and Maintenance Data:
1. Wall Dimmers:  Include information on operation and setting of presets.
2. GFCI Receptacles:  Include information on status indicators.

F. Project Record Documents:  Record actual installed locations of wiring devices.
G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Screwdrivers for Tamper-Resistant Screws:  Two for each type of screw.
2. Extra Keys for Locking Switches:  Two of each type.
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3. Extra Wall Plates:  Two of each style, size, and finish.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Products:  Listed, classified, and labeled as suitable for the purpose intended.
D. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS
2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles

installed outdoors or in damp or wet locations.
D. Provide GFCI protection for receptacles installed within 6 feet of sinks.
E. Provide GFCI protection for receptacles installed in kitchens.
F. Provide GFCI protection for receptacles serving electric drinking fountains.
G. Unless noted otherwise, do not use combination switch/receptacle devices.
H. For flush floor service fittings, use carpet flanges for installations in carpeted floors.

2.02 WIRING DEVICE FINISHES
A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices, Unless Otherwise Indicated:  White with stainless steel wall plate.
C. Wiring Devices Installed in Finished Spaces:  White with stainless steel wall plate.
D. Wiring Devices Installed in Unfinished Spaces:  White with galvanized steel wall plate.
E. Wiring Devices Connected to Emergency Power:  Redwith stainless steel wall plate.

2.03 WALL SWITCHES
A. Manufacturers:

1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc.
3. Pass & Seymour, a brand of Legrand North America, Inc
4. Approved Equal.

B. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches with
silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with
UL 20; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for

back wiring with separate ground terminal screw.
C. Standard Wall Switches: Industrial heavy duty grade, 20 A, 120/277 V with standard toggle type

switch actuator and maintained contacts; single pole single throw, three way, or four way as
indicated on the drawings.

2.04 WALL DIMMERS
A. Manufacturers:

1. Leviton Manufacturing Company, Inc.
2. Lutron Electronics Company, Inc.
3. Pass & Seymour, a brand of Legrand North America, Inc
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4. Or approved equal.
B. Wall Dimmers - General Requirements:  Solid-state with continuous full-range even control

following square law dimming curve, integral radio frequency interference filtering, power failure
preset memory, air gap switch accessible without removing wall plate, complying with NEMA WD 1
and NEMA WD 6, and listed as complying with UL 1472; types and ratings suitable for load
controlled as indicated on the drawings.

C. Provide accessory wall switches to match dimmer appearance when installed adjacent to each
other.

D. Contractor shall ensure dimmer switch compatibility with luminaire controlled prior to ordering.
2.05 RECEPTACLES

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc.
3. Pass & Seymour, a brand of Legrand North America, Inc.
4. Approved equal.
5. Source Limitations:  Where wall controls are furnished as part of lighting control system,

provide accessory matching receptacles and wallplates by the same manufacturer in
locations indicated.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498and where applicable  FS W-C-596; types as indicated
on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for back

wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

C. Convenience Receptacles:
1. Standard Convenience Receptacles:  Industrial Heavy Duty Grade, 20A, 125V, NEMA 5-20R;

single or duplex as indicated on the drawings.
D. GFCI Receptacles:

1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and
light to indicate ground fault tripped condition and loss of protection; listed as complying with
UL 943, class A.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles:  Extra Heavy Duty Grade, duplex, 20A, 125V, NEMA 5-20R,
rectangular decorator style.

3. Weather Resistant GFCI Receptacles:  Commercial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type
complying with UL 498 Supplement SE suitable for installation in damp or wet locations.

2.06 WALL PLATES
A. Manufacturers:

1. Hubbell Incorporated.
2. Leviton Manufacturing Company, Inc.
3. Pass & Seymour, a brand of Legrand North America, Inc.
4. Source Limitations:  Where wall controls are furnished as part of lighting control system,

provide accessory matching receptacles and wallplates by the same manufacturer in
locations indicated.

B. Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding wiring

devices.
2. Size:  Semi-Jumbo; Midi Size.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.
D. Galvanized Steel Wall Plates:  Rounded corners and edges, with corrosion resistant screws.
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E. Weatherproof Covers for Wet and Damp Locations:  Gasketed, thermoplastic, with self-closing
hinged cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover
closed. Covers must be weatherproof while in use.

2.07 FLOOR BOX SERVICE FITTINGS
A. Manufacturers:

1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Thomas & Betts Corporation.
3. Wiremold, a brand of Legrand North America, Inc.
4. Or approved equal.

B. Description:  Service fittings compatible with floor boxes provided under Section 26 05 33.16 with
components, adapters, and trims required for complete installation.

C. Flush Floor Service Fittings:
1. Dual Service Flush Combination Outlets:

a. Cover:  Round  - Finish to be selected by Architect.
b. Configuration:

1) Power: Two standard convenience duplex receptacles.
2) Communications:  As indicated on drawings.
3) Voice and Data Jacks:  As indicated on the drawings.

2. Accessories:
a. Tile Rings:  Finish to match covers; configuration as required to accommodate specified

covers.
b. Carpet Flanges:  Finish to match covers; configuration as required to accommodate

specified covers.
2.08 POKE-THROUGH ASSEMBLIES

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Thomas & Betts Corporation.
3. Wiremold, a brand of Legrand North America, Inc.
4. Or approved equal.

B. Description:  Assembly comprising floor service fitting, poke-through component, fire stops and
smoke barriers, and junction box for conduit termination; fire rating listed to match fire rating of
floor and suitable for floor thickness where installed.

C. Flush Floor Service Fittings:
1. Dual Service Flush Combination Outlets:

a. Cover:  Round - Finish to be selected by Architect.
b. Configuration:

1) Power: Two standard convenience duplex receptacles.
2) Communications:  As indicated on drawings.
3) Voice and Data Jacks:  As indicated on the drawings.

2. Accessories:
a. Closure Plugs:  Size and fire rating as required to seal unused core hole and maintain

fire rating of floor.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that floor boxes are adjusted properly.
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F. Verify that branch circuit wiring installation is completed, tested, and ready for connection to wiring
devices.

G. Verify that core drilled holes for poke-through assemblies are in proper locations.
H. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in a neat and workmanlike manner.
B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of wiring devices provided under this section.
1. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
2. Where multiple receptacles, wall switches, or wall dimmers are installed at the same location

and at the same mounting height, gang devices together under a common wall plate.
3. Locate receptacles for electric drinking fountains concealed behind drinking fountain

according to manufacturer's instructions.
C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent devices

exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not connect

more than one conductor to wiring device terminals.
F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and

tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment
grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.
K. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as

instructed by manufacturer.
L. Do not share neutral conductor on branch circuits utilizing wall dimmers.
M. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
N. Where receptacles are indicated to be mounted above counters they shall be mounted

horizontally.
O. Install wall plates to fit completely flush to wall with no gaps and rough opening completely covered

without strain on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized
rough openings.

P. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

Q. Install poke-through closure plugs in each unused core holes to maintain fire rating of floor.
3.04 FIELD QUALITY CONTROL

A. Inspect each wiring device for damage and defects.
B. Operate each wall switch and wall dimmer with circuit energized to verify proper operation.
C. Test each receptacle to verify operation and proper polarity.
D. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions.
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E. Correct wiring deficiencies and replace damaged or defective wiring devices.
3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by Architect.

3.06 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
END OF SECTION  26 27 26
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SECTION 26 28 13
FUSES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fuses.
B. Spare fuse cabinet.

1.02 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
B. UL 248-4 - Low-Voltage Fuses - Part 4: Class CC Fuses Current Edition, Including All Revisions.
C. UL 248-8 - Low-Voltage Fuses - Part 8: Class J Fuses Current Edition, Including All Revisions.
D. UL 248-10 - Low-Voltage Fuses - Part 10: Class L Fuses Current Edition, Including All Revisions.
E. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses Current Edition, Including All Revisions.
F. UL 248-15 - Low-Voltage Fuses - Part 15: Class T Fuses Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for compatibility
with indicated fuses.

2. Coordinate fuse requirements according to manufacturer's recommendations and nameplate
data for actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.04 SUBMITTALS
A. Product Data:  Provide manufacturer's standard data sheets including voltage and current ratings,

interrupting ratings, time-current curves, and current limitation curves.
1. Spare Fuse Cabinet:  Include dimensions.

B. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Fuses:  One set(s) of three for each type and size installed.
3. Fuse Pullers:  One set(s) compatible with each type and size installed.
4. Spare Fuse Cabinet Keys:  Two.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation.
B. Littelfuse, Inc.
C. Mersen.
D. Approved equal.

2.02 FUSES
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required for

a complete operating system.
C. Provide fuses of the same type, rating, and manufacturer within the same switch.
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D. Comply with UL 248-1.
E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and

ratings as indicated.
F. Voltage Rating:  Suitable for circuit voltage.
G. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to

achieve selective coordination.
H. Provide the following accessories where indicated or where required to complete installation:

1. Fuseholders:  Compatible with indicated fuses.
2.03 SPARE FUSE CABINET

A. Description:  Wall-mounted sheet metal cabinet with shelves and hinged door with cylinder lock,
suitably sized to store spare fuses and fuse pullers specified.

B. Cabinet shall be located in the main electrical room unless otherwise indicated by owner.
C. Finish:  Manufacturer's standard, factory applied grey finish unless otherwise indicated.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

B. Verify that mounting surfaces are ready to receive spare fuse cabinet.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Do not install fuses until circuits are ready to be energized.
B. Install fuses with label oriented such that manufacturer, type, and size are easily read.
C. Install spare fuse cabinet where indicated.
D. Identify spare fuse cabinet in accordance with Section 26 05 53.

END OF SECTION  26 28 13
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SECTION 26 28 16.13
ENCLOSED CIRCUIT BREAKERS

PART 2  PRODUCTS
1.01 ENCLOSED CIRCUIT BREAKERS

A. Description:  Units consisting of molded case circuit breakers individually mounted in enclosures.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the following

service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:  Between 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:
E. Conductor Terminations:  Suitable for use with the conductors to be installed.
F. Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable lug

for terminating each equipment grounding conductor.
G. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:

H. Provide externally operable handle with means for locking in the OFF position.
1.02 MOLDED CASE CIRCUIT BREAKERS

A. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit breakers
listed and labeled as complying with UL 489, and complying with FS W-C-375 where applicable;
ratings, configurations, and features as indicated on the drawings.

B. Interrupting Capacity:
1. Provide circuit breakers with interrupting capacity as required to provide the short circuit

current rating indicated, but not less than:
2. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the

short circuit current rating indicated.
C. Conductor Terminations:

1. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
D. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.

END OF SECTION  26 28 16.13
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SECTION 26 28 16.16
  ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Enclosed safety switches.
B. Enclosed circuit breakers.

1.02 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
B. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures;

Current Edition, Including All Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment, or

other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the conductors
to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.04 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed

switches and other installed components and accessories.
B. Shop Drawings:  Indicate outline and support point dimensions, voltage and current ratings, short

circuit current ratings, conduit entry locations, conductor terminal information, and installed
features and accessories.
1. Include wiring diagrams showing all factory and field connections.
2. Contractor shall confirm that all lug sizes and quantities submitted are compatible with the

conductors specified on the contract documents. Changes required to lug sizes and
quantities due to lack of coordination between the contractor and the supplier are to be made
at the contractor's expense.

3. It is the contractor's responsibility to ensure that the equipment submitted to comply with the
requirements of this section are in compliance with the requirements and recommendations
of the power system studies. Any changes recommended by the power system study shall be
incorporated at no expense to the project.

C. Field Quality Control Test Reports.
D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

E. Project Record Documents:  Record actual locations of enclosed switches or circuit breakers.
F. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.
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1.06 DELIVERY, STORAGE, AND HANDLING
A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

enclosed switch internal components, enclosure, and finish.
1.07 FIELD CONDITIONS

A. Maintain ambient temperature between 23 degrees F and 104 degrees F during and after
installation of enclosed circuit breakers.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. ABB/GE; [______]:  www.geindustrial.com/#sle.
B. Eaton Corporation.
C. Schneider Electric; Square D Products.
D. Source Limitations:  Furnish enclosed switches and associated components produced by the same

manufacturer as the other electrical distribution equipment used for this project and obtained from
a single supplier.

2.02 ENCLOSED SAFETY SWITCHES
A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying

with UL 98; heavy duty; ratings, configurations, and features as indicated on the drawings.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. All switches shall be heavy duty type.
D. Unless otherwise indicated, provide products suitable for continuous operation under the following

service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

E. Horsepower Rating:  Suitable for connected load.
F. Voltage Rating:  Suitable for circuit voltage.
G. Auxilary Contacts: Suitable for 120v rated control circuit. Contractor is to provide auxilary contacts

in any disconnecting means that is downstream from a frequency drive. aux contacts shall be
mechanically tied to switching mechanisims and shall provide both a N.O. and N.C. contacts. verify
with DIV 23 prior to ordering equipment.

H. Short Circuit Current Rating:
1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent

protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as indicated on the drawings.

2. When a power system study is included in the contract, confirm the short circuit current rating
of all devices with the results of the study prior to submitting for approval.

I. Enclosed Safety Switches Used for Service Entrance:  Listed and labeled as suitable for use as
service equipment according to UL 869A.

J. Provide with switch blade contact position that is visible when the cover is open.
K. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.

1. Where NEMA Class R fuses are installed, provide rejection feature to prevent installation of
fuses other than Class R.

L. Conductor Terminations:  Suitable for use with the conductors to be installed.
M. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is

required, with a suitable lug for terminating each neutral conductor.
N. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug

for terminating each equipment grounding conductor.
O. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
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1. Environment Type per NEMA 250: As indicated on the drawings.
2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless

otherwise indicated.
P. Provide safety interlock to prevent opening the cover with the switch in the ON position with

capability of overriding interlock for testing purposes.
Q. Heavy Duty Switches:

1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs for switch ratings less than 400 amperes.
b. Provide compression lugs for switch ratings 400 amperes and above.
c. Lug Material:  Copper, suitable for terminating copper conductors only.

3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.

2.03 ENCLOSED CIRCUIT BREAKERS
A. Description:  Units consisting of molded case circuit breakers individually mounted in enclosures.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the following

service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:  Between 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:
1. Provide enclosed circuit breakers with listed short circuit current rating not less than the

available fault current at the installed location indicated on the drawings.
E. Enclosed Circuit Breakers Used for Service Entrance:  Listed and labeled as suitable for use as

service equipment according to UL 869A.
F. Auxilary Contacts: Suitable for 120v rated control circuit. Contractor is to provide auxilary contacts

in any disconnecting means that is downstream from a frequency drive. aux contacts shall be
mechanically tied to switching mechanisims and shall provide both a N.O. and N.C. contacts. verify
with DIV 23 prior to ordering equipment.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.
H. Provide thermal magnetic circuit breakers for circuit breaker frame sizes less than 250 amperes.
I. Provide electronic trip circuit breakers for circuit breaker frame sizes 250 amperes and above.
J. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is

required, with a suitable lug for terminating each neutral conductor.
K. Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable lug

for terminating each equipment grounding conductor.
L. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: As indicated on the drawings.
2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless

otherwise indicated.
3. Provide surface-mounted enclosures unless otherwise indicated.

M. Provide externally operable handle with means for locking in the OFF position.
N. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and

labeled as complying with UL 1053.
1. Where electronic circuit breakers equipped with integral ground fault protection are used,

provide separate neutral current sensor where applicable.
O. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to

achieve selective coordination.
P. MOLDED CASE CIRCUIT BREAKERS

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
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where applicable; ratings, configurations, and features as indicated on the drawings.
2. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short circuit
current rating indicated.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated. Series rating is not allowed.

3. Conductor Terminations:
a. Provide mechanical lugs for circuit breaker frame sizes less than 400 amperes.
b. Provide compression lugs for circuit breaker frame sizes 400 amperes and above.
c. Lug Material:  Copper, suitable for terminating copper conductors only.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short circuit
protection.
a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame

sizes 100 amperes and larger.
5. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms sensing

trip units.
a. Provide the following individually field-adjustable trip response settings:

1) Long time pickup, adjustable by setting dial.
2) Long time delay.
3) Short time pickup and delay.
4) Instantaneous pickup.
5) Ground fault pickup and delay where ground fault protection is indicated.

6. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed safety switches.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install enclosed switches securely, in a neat and workmanlike manner.
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions

and NFPA 70.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install enclosed switches and breakers plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

switches such that the highest position of the operating handle does not exceed 79 inches above
the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.
H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required by

equipment manufacturer's recommendations.
I. Set field-adjustable circuit breaker tripping function settings as directed.
J. Where accessories are not self-powered, provide control power source as indicated or as required

to complete installation.
K. Identify enclosed switches and breakers in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1 for breakers larger than 600A.

1. Verify equipment nameplate is in accorance with contract documents.
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2. Inspect physical and mechanical condition.
3. Inspect anchorage and anlignment.
4. Verify unit is clean.
5. Operate breaker to enusre smooth operation.
6. Perform breaker adjustments in accorance with the power system study.
7. Perform resistance measurements through bolted connectionswith a low-resistance

ohmmeter.
8. Perform insulation-resistance test for one minute on each pole, phase-to-phase and phase-

to-ground with circuit breaker closed.
9. Perform contact/pole resistance test.
10. Determine long-time and short time pickup and delay settings by primary current injection.
11. Determine ground fault pickup and time delay by primary current injection.

B. Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.

3.04 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque

settings.
3.05 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION  26 28 16.16
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SECTION 26 43 00
SURGE PROTECTIVE DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surge protective devices for service entrance locations.
B. Surge protective devices for distribution locations.

1.02 REFERENCE STANDARDS
A. UL 1283 - Standard for Electromagnetic Interference Filters Current Edition, Including All

Revisions.
B. UL 1449 - Standard for Surge Protective Devices Current Edition, Including All Revisions.
C. NFPA 70 - National Electrical Code; National Fire Protection Association, Including All Applicable

Amendments and Supplements; 2017.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate size and location of overcurrent device compatible with the actual surge
protective device and location to be installed. Notify Architect of any conflicts or deviations from
Contract Documents to obtain direction prior to ordering equipment.

1.04 SUBMITTALS
A. Product Data:  Include detailed component information, voltage, surge current ratings, repetitive

surge current capacity, voltage protection rating (VPR) for all protection modes, maximum
continuous operating voltage (MCOV), nominal discharge current (I-n), short circuit current rating
(SCCR), connection means including any required external overcurrent protection, enclosure
ratings, outline and support point dimensions, weight, service condition requirements, and installed
features.
1. SPDs with EMI/RFI filter:  Include noise attenuation performance.

B. Shop Drawings:  Include wiring diagrams showing all factory and field connections with wire and
circuit breaker/fuse sizes.

C. Certificates:  Manufacturer's documentation of listing for compliance with the following standards:
1. UL 1449.
2. UL 1283 (for Type 2 SPDs).

D. Field Quality Control Test Reports.
E. Manufacturer's Installation Instructions:  Include application conditions and limitations of use

stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data:  Include information on status indicators and recommended
maintenance procedures and intervals.

G. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

H. Project Record Documents:  Record actual connections and locations of surge protective devices.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in accordance with manufacturer's written instructions.

1.07 FIELD CONDITIONS
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A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.08 WARRANTY
A. Manufacturer's Warranty:  Provide minimum five year warranty covering repair or replacement of

surge protective devices showing evidence of failure due to defective materials or workmanship.
B. Exclude surge protective devices from any clause limiting warranty responsibility for acts of nature,

including lightning, stated elsewhere.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Field-installed, Externally Mounted Surge Protective Devices:
1. ABB/GE; [______]:  www.geindustrial.com/#sle.
2. Advanced Protection Technologies, Inc (APT).
3. Current Technology; a brand of Thomas & Betts Power Solutions.
4. Schneider Electric; Square D Brand Surgelogic Products.
5. Liebert.
6. Approved equal.

B. Factory-installed, Internally Mounted Surge Protective Devices:
1. Same as manufacturer of equipment containing surge protective device, to provide a

complete listed assembly including SPD.
C. Source Limitations:  Furnish surge protective devices produced by a single manufacturer and

obtained from a single supplier.
2.02 SURGE PROTECTIVE DEVICES - GENERAL REQUIREMENTS

A. Description:  Factory-assembled surge protective devices (SPDs) for 60 Hz service; listed,
classified, and labeled as suitable for the purpose intended; system voltage as indicated on the
drawings.

B. Unless otherwise indicated, provide field-installed, externally-mounted or factory-installed,
internally-mouonted SPDs.

C. List and label as complying with UL 1449, Type 1 when connected on line side of service
disconnect overcurrent device and Type 1 or 2 when connected on load side of service disconnect
overcurrent device.

D. Protected Modes:
1. Wye Systems:  L-N, L-G, N-G, L-L.

E. UL 1449 Voltage Protection Ratings (VPRs):
1. 208Y/120V System Voltage:  Not more than 700 V for L-N, L-G, and N-G modes and 1,000 V

for L-L mode.
2. 480Y/277V System Voltage:  Not more than 1,200 V for L-N, L-G, and N-G modes and 2,000

V for L-L mode.
F. UL 1449 Maximum Continuous Operating Voltage (MCOV):  Not less than 115% of nominal

system voltage.
G. Enclosure Environment Type per NEMA 250:  As indicated on the drawings.
H. Mounting for Field-installed, Externally Mounted SPDs:  Unless otherwise indicated, as specified

for the following locations:
1. Provide surface-mounted SPD where mounted in non-public areas or adjacent to surface-

mounted equipment.
I. Equipment Containing Factory-installed, Internally Mounted SPDs:  Listed and labeled as a

complete assembly including SPD.
1. Switchboards:  See Section 26 24 13.

2.03 SURGE PROTECTIVE DEVICES FOR SERVICE ENTRANCE LOCATIONS
A. Unless otherwise indicated, provide field-installed, externally mounted SPDs.
B. Surge Current Rating:
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1. Ampacity: 2500 - 6000A 300 kA per mode 600 kA per phase.
2. Ampacity: 1200 - 2000A 250 kA per mode 500 kA per phase.
3. Ampacity: 600 - 1000A   200 kA per mode 400 kA per phase.
4. Ampacity: 225 - 400A   150 kA per mode 300 kA per phase.
5. Ampacity: 125 - 225A   100 kA per mode 200 kA per phase.

C. Opening of supplementary protective devices, internal or external, shall not be permissible during
UL 1449 3rd Edition Nominal Discharge testing.

2.04 SURGE PROTECTIVE DEVICES FOR DISTRIBUTION LOCATIONS
A. Unless otherwise indicated, provide field-installed, externally mounted SPDs.
B. Surge Current Rating:

1. Ampacity: 400 - 800A     150 kA per mode 300 kA per phase.
2. Ampacity: 125 - 225A   100 kA per mode 200 kA per phase.
3. Ampacity: 15 - 100A    50 kA per mode  100 kA per phase.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the service voltage and configuration marked on the SPD are consistent with the

service voltage and configuration at the location to be installed.
C. Verify that electrical equipment is ready to accept connection of the SPD and that installed

overcurrent device is consistent with requirements of drawings and manufacturer's instructions.
D. Verify system grounding and bonding is in accordance with Section 26 05 26, including bonding of

neutral and ground for service entrance and separately derived systems where applicable. Do not
energize SPD until deficiencies have been corrected.

E. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Perform work in a neat and workmanlike manner.
B. Install products in accordance with manufacturer's instructions.
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions

and NFPA 70.
D. Unless indicated otherwise, connect service entrance surge protective device on load side of

service disconnect main overcurrent device.
E. Provide conductors with minimum ampacity not less than manufacturer's recommended minimum

conductor size.
F. Install conductors between SPD and equipment terminations as short and straight as possible, not

exceeding manufacturer's recommended maximum conductor length. Breaker locations may be
reasonably rearranged in order to provide leads as short and straight as possible. Twist
conductors together to reduce inductance.

G. Do not energize SPD until bonding of neutral and ground for service entrance and separately
derived systems is complete in accordance with Section 26 05 26 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

H. Disconnect SPD prior to performing any high potential testing. Replace SPDs damaged by
performing high potential testing with SPD connected.

3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS Section 7.19.1.
C. Procure services of a qualified manufacturer's representative to observe installation and assist in

inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

3.04 CLEANING



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

SURGE PROTECTIVE DEVICES 26 43 00  - 4 

A. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION  26 43 00
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SECTION 26 51 00
INTERIOR AND EXTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.
E. Fluorescent emergency power supply units.
F. Lamps.
G. Accessories.

1.02 REFERENCE STANDARDS
A. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting

Products 2019.
B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
C. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
D. UL 924 - Emergency Lighting and Power Equipment Current Edition, Including All Revisions.
E. UL 935 - Fluorescent-Lamp Ballasts Current Edition, Including All Revisions.
F. UL 1598 - Luminaires Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other sections
or by others. Coordinate the work with placement of supports, anchors, etc. required for
mounting. Coordinate compatibility of luminaires and associated trims with mounting surfaces
at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential
obstructions to visibility installed under other sections or by others.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.04 SUBMITTALS
A. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of the
manufacturer.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including detailed
information on luminaire construction, dimensions, ratings, finishes, mounting requirements,
listings, service conditions, photometric performance, installed accessories, and ceiling
compatibility; include model number nomenclature clearly marked with all proposed features.
1. Ballasts:  Include wiring diagrams and list of compatible lamp configurations.
2. Lamps:  Include rated life, color temperature, color rendering index (CRI), and initial and

mean lumen output.
C. Certificates for Dimming Ballasts:  Manufacturer's documentation of compatibility with dimming

controls to be installed.
D. Field quality control reports.
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E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Warranties.
G. Operation and Maintenance Data:  Instructions for each product including information on

replacement parts.
H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Lenses and Louvers:  Two percent of total quantity installed for each type, but not less
than one of each type.

2. Extra Lamps:  Five percent of total quantity installed for each type, but not less than two of
each type.

3. Extra Ballasts:  Two percent of total quantity installed for each type, but not less than one of
each type.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 DELIVERY, STORAGE, AND PROTECTION
A. Receive, handle, and store products according to manufacturer's written instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for

installation.
1.07 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

PART 2  PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for direct

contact with insulation and combustible materials.
3. Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters.
4. Luminaires Recessed in Fire Rated Ceiling: Provide fire rated tenting to match the fire

resistant rating of the surrounding ceiling.
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H. Fluorescent Luminaires:
1. Provide ballast disconnecting means complying with NFPA 70 where required.
2. Fluorescent Luminaires Controlled by Occupancy Sensors:  Provide programmed start

ballasts.
3. Fluorescent Luminaires Controlled by Dual-Level Switching:  Provide with at least two

ballasts refer to the fixture schedule.
I. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. Outdoor: Provide a minimum of 10 kV integral surge suppression.
4. Indoor: Provide a minimum of 2.5 kV integral surge suppression.

J. Track Lighting Systems:  Provide track compatible with specified track heads, with all connectors,
power feed fittings, dead ends, hangers and canopies as necessary to complete installation.

K. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length indicated,
with all accessories required for joining and aligning.

2.03 EMERGENCY LIGHTING UNITS
A. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and local

codes, and listed and labeled as complying with UL 924.
B. Operation:  Upon interruption of normal power source or brownout condition exceeding 20 percent

voltage drop from nominal, solid-state control automatically switches connected lamps to integral
battery power for minimum of 90 minutes of rated emergency illumination, and automatically
recharges battery upon restoration of normal power source.

C. Battery:
1. Sealed maintenance-free nickel cadmium unless otherwise indicated on the lighting fixture

schedule.
2. Size battery to supply all connected lamps, including emergency remote heads where

indicated.
D. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually

activate emergency operation. All fixtures shall be equipped with self diagnostics in addition to the
manual operation.

E. Provide low-voltage disconnect to prevent battery damage from deep discharge.
F. Accessories:

1. Provide compatible accessory mounting brackets where indicated or required to complete
installation.

2. Provide compatible accessory wire guards where indicated.
2.04 EXIT SIGNS

A. Description:  Exit signs complying with NFPA 101 and applicable state and local codes, and listed
and labeled as complying with UL 924.
1. Number of Faces:  Single- or double-face as indicated or as required for installed location.
2. Directional Arrows:  As indicated or as required for installed location.

B. Self-Powered Exit Signs:
1. Diagnostics:  Provide power status indicator light and accessible integral test switch to

manually activate emergency operation. All fixtures shall be equipped with self diagnostics in
addition to the manual operation.

C. Accessories:
1. Provide compatible accessory wire guards where indicated.

2.05 BALLASTS AND DRIVERS
A. Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
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B. Fluorescent Ballasts:
1. All Fluorescent Ballasts:  Unless otherwise indicated, provide high frequency electronic

ballasts complying with ANSI C82.11 and listed and labeled as complying with UL 935.
a. Input Voltage:  Suitable for operation at voltage of connected source, with variation

tolerance of plus or minus 10 percent.
b. Total Harmonic Distortion:  Not greater than 10 percent.
c. Power Factor:  Not less than 0.95.
d. Thermal Protection:  Listed and labeled as UL Class P, with automatic reset for integral

thermal protectors.
e. Sound Rating:  Class A, suitable for average ambient noise level of 20 to 24 decibels.
f. Lamp Compatibility:  Specifically designed for use with the specified lamp, with no visible

flicker.
g. Lamp Operating Frequency:  Greater than 20 kHz.

1) Do not operate lamp(s) within the frequencies from 30 kHz through 40 kHz in order
to avoid interference with infrared devices.

h. Lamp Current Crest Factor:  Not greater than 1.7.
i. Lamp Wiring Method:

1) Instant Start Ballasts:  Parallel wired.
2) Rapid Start Ballasts:  Series wired.
3) Programmed Start Ballasts:  Provide parallel or series/parallel wired where

available; otherwise series wired is acceptable.
j. Provide automatic restart capability to restart replaced lamp(s) without requiring resetting

of power.
k. Ballast Marking:  Include wiring diagrams with lamp connections.

2. Non-Dimming Fluorescent Ballasts:
a. Lamp Starting Method:

1) T8 Lamp Ballasts:  Instant start unless otherwise indicated or Programmed start
where controlled by occupancy sensor.

2) Compact Fluorescent Lamp Ballasts:  Programmed start unless otherwise
indicated.

C. Dimmable LED Drivers:
1. Dimming Range:  Continuous dimming from 100 percent to ten percent relative light output

unless dimming capability to lower level is indicated in the fixture schedule, without flicker.
2. Control Compatibility:  Fully compatible with the dimming controls to be installed. Refer to

drawings.
3. Square wave inverters shall not be used with LED emergency lighting. Sinusoidal wave

inverters must be used.
2.06 EMERGENCY POWER SUPPLY UNITS

A. Description:  Self-contained fluorescent emergency power supply units suitable for use with
indicated luminaires, complying with NFPA 101 and all applicable state and local codes, and listed
and labeled as complying with UL 924.

B. Compatibility:
1. Drivers:  Compatible with electronic, standard magnetic, energy saving, and dimming AC

ballasts, including those with end of lamp life shutdown circuits.
C. Operation:  Upon interruption of normal power source, solid-state control automatically switches

connected lamp(s) to the emergency power supply for minimum of 90 minutes of rated emergency
illumination, and automatically recharges battery upon restoration of normal power source.

D. Unit shall have a maximum of 5% total harmonic distortion with sine wave output. Square wave
output is not acceptable.

E. Battery:  Sealed maintenance-free high-temperature nickel cadmium unless otherwise indicated.
Normal expected life of 10 years.

F. Emergency Illumination Output as defined on the drawings.
G. Diagnostics:  Provide accessible and visible multi-chromatic combination test switch/indicator light

to display charge, test, and diagnostic status and to manually activate emergency operation.
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H. Operating Temperature:  From 32 degrees F to 122 degrees F unless otherwise indicated or
required for the installed location.

2.07 LAMPS
A. Lamps - General Requirements:

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not

specified, provide lamps per luminaire manufacturer's recommendations.
3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state

lamp efficiency standards.
4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish

products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect to be inconsistent in perceived color temperature.
a. Unless otherwise noted on the drawings color temperatures shall be as listed below.

Notify engineer if there is an inconsistency in color temperatures listed in the fixture
schedule prior to ordering.
1) Interior Lighting: 3500 K
2) Exterior Lighting: 4000 K

2.08 POLES
A. All Poles:

1. Provide poles and associated support components suitable for the luminaire(s) and
associated supports and accessories to be installed.

2. Structural Design Criteria:
a. Comply with AASHTO LTS.
b. Wind Load:  Include effective projected area (EPA) of luminaire(s) and associated

supports and accessories to be installed.
1) Design Wind Speed:  110 miles per hour, with gust factor of 1.3.

c. Dead Load:  Include weight of proposed luminaire(s) and associated supports and
accessories.

d. Include structural calculations demonstrating compliance with submittals.
3. Material:  Aluminum, unless otherwise indicated.
4. Shape:  As indicated in the fixture schedule.
5. Mounting Height:  As indicated in the fixture schedule.
6. Mounting:  Install on concrete foundation, height as indicated on the drawings, unless

otherwise indicated.
7. Unless otherwise indicated, provide with the following features/accessories:

a. Top cap.
b. Handhole.
c. Anchor bolts with leveling nuts or leveling shims.
d. Provision for pole-mounted weatherproof GFI receptacle.

B. Metal Poles:  Provide ground lug, accessible from handhole.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.
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3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of luminaires provided under this section.
B. All luminaire surge suppression shall be evaluated and tested in accordance with ANSI C62.41.2

standard.
C. Install products in accordance with manufacturer's instructions.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install luminaires securely, in a neat and workmanlike manner.
F. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.
G. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support system

is certified as suitable to do so.
3. Secure surface-mounted and recessed luminaires to ceiling support channels or framing

members or to building structure.
4. Secure pendant-mounted luminaires to building structure.
5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four corners.
6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum 12

gauge, connected from opposing corners of each recessed luminaire to building structure.
H. Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible

materials according to listing.
3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping

materials to meet regulatory requirements for fire rating.
I. Suspended Luminaires:

1. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.

2. Provide minimum of two supports for each luminaire, with no more than 4 feet between
supports.

3. Install canopies tight to mounting surface.
J. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center of

luminaire.
K. Pole-Mounted Luminaires:

1. Maintain the following minimum clearances:
a. Comply with utility company requirements.

2. Foundation-Mounted Poles:
a. Provide cast-in-place concrete foundations for poles as indicated.

1) Install anchor bolts plumb per template furnished by pole manufacturer.
2) Position conduits to enter pole shaft.

b. Install foundations plumb.
c. Install poles plumb, using leveling nuts or shims as required to adjust to plumb.
d. Tighten anchor bolt nuts to manufacturer's recommended torque.
e. Install non-shrink grout between pole anchor base and concrete foundation, leaving

small channel for condensation drainage.
f. Install anchor base covers or anchor bolt covers as indicated.

3. Embedded Poles:  Install poles plumb as indicated.
4. Grounding:

a. Bond luminaires, metal accessories, metal poles, and foundation reinforcement to
branch circuit equipment grounding conductor.

b. Provide supplementary ground rod electrode as specified in Section 26 05 26 at each
pole bonded to grounding system as indicated.
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5. Install weather resistant GFI duplex receptacle with weatherproof cover as specified in
Section 26 27 26 in designated poles where indicated on drawings.

L. Install accessories furnished with each luminaire.
M. Bond products and metal accessories to branch circuit equipment grounding conductor.
N. Fluorescent Luminaires Controlled by Dual-Level Switching:  Connect such that each switch

controls the same corresponding lamps in each luminaire.
O. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

2. Install lock-on device on branch circuit breaker serving units, where served by a dedicated
circuit.

P. Exit Signs:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding

normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

2. Install lock-on device on branch circuit breaker serving units, where served by a dedicated
circuit.

Q. Fluorescent Emergency Power Supply Units:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding

normal ballast(s) in luminaire. Bypass local switches, contactors, or other lighting controls.
2. Install lock-on device on branch circuit breaker serving units.

R. Identify luminaires connected to emergency power system in accordance with Section 26 05 53.
S. Install lamps in each luminaire.
T. Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's

recommendations prior to use with any dimming controls. Replace lamps that fail prematurely due
to improper lamp burn-in.

3.04 WARRANTY
A. Exit signs: Provide a minimum five year warranty. The battery shall have an additional 2 year pro

rated warranty. Warranty period begins from the date of project acceptance.
B. Emergency Luminaires: Provide a minimum of 5 year warranty for emergency luminaires. Batteries

shall be warranted for 3 years with an additional 3 year pro-rated warranty. Warranty period begins
from the date of project acceptance.

C. Emergency Power supplies and inverters shall have a minimum of 10 year prorated warranty.
3.05 FIELD QUALITY CONTROL

A. Inspect each product for damage and defects.
B. Operate each luminaire after installation and connection to verify proper operation.
C. Test self-powered exit signs, emergency lighting units, and fluorescent emergency power supply

units to verify proper operation upon loss of normal power supply. Test shall be conducted for 90
minutes in accordance with NEC 700. Test shall be conducted a maximum of 10 days prior to final
inspection and light level readings recorded at the beginning and end of the test shall be submitted
to the engineer for review.

D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace
excessively noisy ballasts as determined by Architect.

3.06 ADJUSTING
A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed

by Architect. Secure locking fittings in place.
B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of

egress path as required or as directed by Architect or authority having jurisdiction.
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C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly
designate egress path as directed by Architect or authority having jurisdiction.

3.07 CLEANING
A. Clean surfaces according to manufacturer's instructions to remove dirt, fingerprints, paint, or other

foreign material and restore finishes to match original factory finish.
3.08 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct deficiencies
or make adjustments as directed.

B. After the designer final inspection prior to SCO final inspection and final acceptance replace all
lamps that have failed and clean all lenses.

3.09 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

END OF SECTION  26 51 00
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SECTION 27 05 29
HANGERS AND SUPPORTS FOR COMMUNICATIONS SYSTEMS

PART 2  PRODUCTS
1.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Comply with the following. Where requirements differ, comply with most stringent.

a. TIA-569.
b. NFPA 70.
c. Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and hardware
as necessary for complete installation of communications work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where
applicable.

4. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for load to be supported with
minimum safety factor of [_____]. Include consideration for vibration, equipment operation,
and shock loads where applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product listing.
6. Steel Components:  Use corrosion-resistant materials suitable for environment where

installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Conduit Supports:  Straps and clamps suitable for conduit to be supported.

1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.
D. Metal Channel/Strut Framing Systems:

1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated fittings,
accessories, and hardware required for field assembly of supports.

2. Comply with MFMA-4.
E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.
F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener
types indicated for specified applications.

END OF SECTION  27 05 29
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SECTION 27 05 33.13
CONDUIT FOR COMMUNICATIONS SYSTEMS

PART 2  PRODUCTS
1.01 CONDUIT - GENERAL REQUIREMENTS

A. Comply with NFPA 70 and TIA-569.
B. Provide conduit, fittings, supports, and accessories required for complete communications

pathway.
C. Provide products listed, classified, and labeled as suitable for purpose intended.
D. Where conduit size is not indicated, size to comply with NFPA 70, TIA-569, and BICSI TDMM, but

not less than applicable minimum size requirements specified. Where specified standards differ,
comply with most stringent.

END OF SECTION  27 05 33.13
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SECTION 27 10 00
  STRUCTURED CABLING FOR VOICE AND DATA

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Communications system design requirements.
B. Communications pathways.
C. Copper cable and terminations.
D. Fiber optic cable and interconnecting devices.
E. Communications equipment room fittings.
F. Communications outlets.
G. Communications grounding and bonding.
H. Communications identification.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 33.13 - Conduit for Electrical Systems.
D. Section 26 05 36 - Cable Trays for Electrical Systems.
E. Section 26 05 33.16 -   Boxes and Cabinets.
F. Section 26 05 53 - Identification for Electrical Systems:  Identification products.
G. Section 26 27 26 - Wiring Devices.

1.03 REFERENCE STANDARDS
A. TIA-455-21 - FOTP-21 - Mating Durability of Fiber Optic Interconnecting Devices 1988a

(Reaffirmed 2012).
B. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set 2020.
C. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards

2009c, with Addendum (2016).
D. TIA-568.3 - Optical Fiber Cabling and Components Standard 2016d.
E. TIA-569 - Telecommunications Pathways and Spaces 2019e.
F. TIA-598 - Optical Fiber Cable Color Coding 2014d, with Addendum (2018).
G. TIA-606 - Administration Standard for Telecommunications Infrastructure 2021d.
H. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer Premises

2019d.
I. UL 444 - Communications Cables Current Edition, Including All Revisions.
J. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers Current Edition, Including

All Revisions.
K. UL 1651 - Fiber Optic Cable Current Edition, Including All Revisions.
L. UL 1863 - Communications-Circuit Accessories Current Edition, Including All Revisions.
M. NFPA 70 - National Electrical Code; National Fire Protection Association, Including All Applicable

Amendments and Supplements; 2017.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week prior to commencing work of this section to review
service requirements and details with Communications Service Provider representative.

B. Provide all labor, equipment, supplies, materials, and incidentals and all operations necessary for
the "TURNKEY," fully operational, tested, and completed installation of a Complete Wiring
Infrastructure to support owner supplied equipment for voice and data systems, in complete
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accordance with the Contract Documents.
C. Coordination:

1. Coordinate requirements for service entrance and entrance facilities with Communications
Service Provider.

2. Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for communications equipment.

3. Coordinate arrangement of communications equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

4. Coordinate with the Electrical Contractor for the Grounding of all cable trays and relay racks /
cabinets. Provide telecommunications ground bars at each network closet as identified on
plans.

5. The Structured Wiring Contractor shall coordinate with the electrical contractor such that if
additional conduit sleeves are required for installation of the cabling infrastructure then the
electrical contractor shall provide, install and seal as required.

6. Coordination of the Raceway installation and racks & equipment placement with the Owners
IT Department and Electrical Contractor.

7. The Structured Wiring Contractor shall coordinate required wiring for Phone lines Circuits for
the Fire Alarm System, Security Intrusion System, Building Automation System and
Elevators.  He shall provide and install the voice lines from that vendor’s outlet / panel to the
Owners phone equipment in the MDF identified on the plans. Terminate in MDF on Biscuit
jacks.  The owners IT staff shall coordinate the phone extensions needed for each system.

8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

D. Arrange for Communications Service Provider to provide service.
1.05 SUBMITTALS

A. Product Data:   Provide manufacturer's standard catalog pages and data sheets for each product.
B. Shop Drawings:  Show compliance with requirements on isometric schematic diagram of network

layout, showing cable routings, telecommunication closets, rack and enclosure layouts and
locations, service entrance, and grounding, prepared and approved by BICSI Registered
Communications Distribution Designer (RCDD).

C. Evidence of qualifications for installer.
D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

E. Test Plan:  Complete and detailed plan, with list of test equipment, procedures for inspection and
testing, and intended test date; submit at least 60 days prior to intended test date.

F. Field Test Reports.
G. Project Record Documents:  Prepared and approved by BICSI Registered Communications

Distribution Designer (RCDD).
1. Record actual locations of outlet boxes and distribution frames.
2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.
3. Identify distribution frames and equipment rooms by room number on drawings.

H. Operation and Maintenance Data:  List of all components with part numbers, sources of supply,
and operation and maintenance instructions; include copy of project record documents.

1.06 QUALITY ASSURANCE
A. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
B. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type

specified.
C. Installer Qualifications:  A company having at least 7 years experience in the installation and

testing of the type of system specified, and:
1. Employing a BICSI Registered Communications Distribution Designer (RCDD).
2. Supervisors and installers factory certified by manufacturers of products to be installed.
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3. Employing BICSI Registered Cabling Installation Technicians (RCIT) for supervision of all
work.

D. Products:  Listed, classified, and labeled as suitable for the purpose intended.
E. FCC Approval - The system shall be approved for direct interconnection to the telephone utility

under Part 68 of FCC rules and regulations.  Systems which are not FCC approved or utilized an
intermediary device for connection, shall not be considered.  Provide the FCC registration number
of the system being proposed as a part of the submittal process.

F. Product Listing Organization Qualifications:  Third party agencies shall be amongst those
accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Keep stored products clean and dry.

1.08 WARRANTY
A. Correct defective Work within a 1 year period after Date of Project Acceptance.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Copper Cabling:
1. General Cable.
2. Panduit.
3. Commscope.
4. Superior Essex
5. Or approved Equal

B. Fiber Cabling
1. General Cable.
2. Commscope.
3. Corning.
4. Or approved equal.

C. Connectivity:
1. Panduit.
2. Commscope.
3. Leviton.
4. Hubbell.
5. Or approved equal.

D. Relay Racks:
1. Middle Atlantic.
2. Hoffman.
3. Chatsworth.
4. Hubbell.
5. Or approved equal.

E. Wall Cabinets:
1. Middle Atlantic.
2. Hoffman.
3. Chatsworth.
4. Hubbell.

2.02 SYSTEM DESIGN
A. As part of this Project the Structured Wiring Contractor shall provide and install ALL relay racks

/surge suppressor strips, horizontal /vertical wire management, Patch panels (Fiber / Copper) and
Patch cords (Fiber / Copper).  Coordinate closely with the owners IT staff for placement of
equipment in racks to accommodate owner provided network switches.
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B. Permits and Inspections:  Obtain and pay for all permits and inspections required by all legal
authorities and agencies having jurisdiction for the work.  These permits or inspections shall be a
part of the work of the Contractor performing the work.

C. Provide a complete permanent system of cabling and pathways for voice and data
communications, including cables, conduits and wireways, pull wires, support structures,
enclosures and cabinets, and outlets.
1. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial standards).
2. Comply with Communications Service Provider requirements.
3. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL listed

or third party independent testing laboratory certified.
4. Provide connection devices that are rated for operation under conditions of 32 to 140 degrees

F at relative humidity of 0 to 95 percent, noncondensing.
5. In this project, the term plenum is defined as return air spaces above ceilings, inside ducts,

under raised floors, and other air-handling spaces.
D. Main Distribution Frame (MDF):  Centrally located support structure for terminating horizontal

cables that extend to telecommunications outlets, functioning as point of presence to external
service provider.
1. Locate main distribution frame as indicated on the drawings.
2. Capacity:  As required to terminate all cables required by design criteria plus minimum 25

percent spare space.
E. Intermediate Distribution Frames (IDF):  Support structures for terminating horizontal cables that

extend to telecommunications outlets.
1. Locate intermediate distribution frames as indicated on the drawings.

F. Backbone Cabling:  Cabling, pathways, and terminal hardware connecting intermediate distribution
frames (IDF's) with main distribution frame (MDF), wired in star topology with main distribution
frame at center hub of star.

G. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame located
at center hub of star; also referred to as "links".

2.03 PATHWAYS
A. Conduit:  As specified in Section 26 05 33.13; provide pull cords in all conduit.
B. Cable Trays:  As specified in Section 26 05 36.
C. All telecommunications stub-ups and sleeves shall have insulated bushings to protect cabling.

Bushings must be plenum rated.
2.04 COPPER CABLE AND TERMINATIONS

A. Provide cables with lead content less than 300 parts per million.
B. Copper Horizontal Cable:

1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568.2 and listed and
labeled as complying with UL 444.

2. Cable Type - Voice and Data:  TIA-568.2 Category 6 UTP (unshielded twisted pair); 23 AWG.
3. Cable Capacity:  4-pair.
4. Cable Applications:

a. Plenum Applications:  Use listed NFPA 70 Type CMP plenum cable.
b. Riser Applications:  Use listed NFPA 70 Type CMR riser cable or Type CMP plenum

cable.
c. General Purpose Applications:  Use listed NFPA 70 Type CM/CMG general purpose

cable, Type CMR riser cable, or Type CMP plenum cable.
5. Cable Jacket Color -Data Cable:  Blue.
6. Cable Jacket Color - Voice Cable:  Green.
7. Cable Jacket Color - Security: Yellow.
8. Cable Jacket Color - Wireless Access Points: Purple.

C. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate tool;
use screw connections only where specifically indicated.
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D. Jacks and Connectors: Modular RJ-45, non-keyed, terminated with 110-style insulation
displacement connectors (IDC); high impact thermoplastic housing; suitable for and complying with
same standard as specified horizontal cable; UL 1863 listed.
1. Performance:  500 mating cycles.
2. Voice and Data Jacks:  8-position modular jack, color-coded for both T568A and T568B

wiring configurations.
E. Copper Patch Cords:

1. Description:  Factory-fabricated 4-pair cable assemblies with 8-position modular connectors
terminated at each end.

2. Patch Cords for Patch Panels:
a. Quantity: [__________], Length [__________].
b. Quantity: [__________], Length [__________].

2.05 FIBER OPTIC CABLE AND INTERCONNECTING DEVICES
A. Provide cables with lead content less than 300 parts per million.
B. Fiber Optic Backbone Cable:

1. Description:  Tight buffered, non-conductive fiber optic cable complying with TIA-568.3,
 TIA-598, ICEA S-83-596 and listed as complying with UL 444 and UL 1651.

2. Cable Type:  Multimode, 62.5/125 um (OM1) complying with TIA-492AAAA.
3. Cable Capacity:  24-fiber.
4. Cable Applications:

a. Provide Fiber backbone cabling between the MDF and each IDF closet in a star
topology.

C. In field splicing of fiber optic cables shall not be permitted.
D. Fiber Optic Interconnecting Devices:

1. Connector Type:  Type LC.
2. Connector Performance:  500 mating cycles, when tested in accordance with TIA-455-21.
3. Connector tip material shall be ceramic;
4. Connectors shall accept a maximum fiber jacket diameter of 3.0 mm;
5. Connectors shall be spring loaded, bayonet style for a positive contact;
6. Connectors shall be keyed to prevent rotation after insertion;
7. Connectors shall utilize cured adhesive methods for assembly;
8. Maximum Attenuation/Insertion Loss:  0.3 dB.
9. All fibers shall be terminated.

2.06 COMMUNICATIONS EQUIPMENT ROOM FITTINGS
A. Copper Cross-Connection Equipment:

1. Connector Blocks for Category 3 Cabling:  Type 66 insulation displacement connectors;
capacity sufficient for cables to be terminated plus 25 percent spare.

2. Patch Panels for Copper Cabling:  Sized to fit EIA/ECA-310 standard 19 inch wide equipment
racks; 0.09 inch thick aluminum; cabling terminated on Type 110 insulation displacement
connectors; printed circuit board interface.
a. Jacks:  Non-keyed RJ-45, suitable for and complying with same standard as cable to be

terminated; maximum 48 ports per standard width panel.
b. Capacity:  Provide ports sufficient for cables to be terminated plus 25 percent spare.
c. Labels:  Factory installed laminated plastic nameplates above each port, numbered

consecutively; comply with TIA-606.
d. Provide incoming cable strain relief and routing guides on back of panel.
e. Provide cable management panels between each patch panel for twisted pair cable.

 Cable management panels shall be Panduit “WMP” series, or equal.
B. Fiber Optic Cross-Connection Equipment:

1. Patch Panels for Fiber Optic Cabling:  Sized to fit EIA/ECA-310 standard 19 inch wide
equipment racks; 0.09 inch thick aluminum.
a. Adapters:  As specified above under FIBER OPTIC CABLE AND INTERCONNECTING

DEVICES; maximum of 24 duplex adaptors per standard panel width.
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b. Labels:  Factory installed laminated plastic nameplates above each port, numbered
consecutively; comply with TIA-606.

c. Provide incoming cable strain relief and routing guides on back of panel.
d. Provide rear cable management tray at least 8 inches deep with removable cover.
e. Provide dust covers for unused adapters.

C. Equipment Frames, Racks and Cabinets:
1. Component Racks:  EIA/ECA-310 standard 19 inch wide.
2. Floor Mounted Two Post Open Racks:  Aluminum or steel construction with corrosion

resistant finish; vertical and horizontal cable management channels, top and bottom cable
troughs, and grounding lug.
a. Provide [__________] racks in Room Number [__________].

3. Wall Mounted Cabinets:  Front doors with locks, louvered side panels, top and bottom cable
access, and ground lug. Provide front and rear piano hinge to access front and back of rack.
Rack shall be a minimum of 12 RU with 36" depth and windowed door. HUBBELL HSQ series
or approved equal.
a. Provide [__________] racks in Room Number [__________]

4. Cabinets:  Steel construction with corrosion resistant finish.
5. Locks:  Keyed alike.

2.07 COMMUNICATIONS OUTLETS
A. Outlet Boxes:  Comply with Section 26 05 33.16.

1. Provide depth as required to accommodate cable manufacturer's recommended minimum
conductor bend radius.

B. Wall Plates:
1. Comply with system design standards and UL 514C.
2. Accepts modular jacks/inserts.
3. Capacity:

a. Data or Combination Voice/Data Outlets:  6 individual ports.
4. Wall Plate Material/Finish - Flush-Mounted Outlets:  Match wiring device and wall plate

finishes specified in Section 26 27 26.
a. Single gang, flush mountable.
b. Shall accept data, telephone, fiber optic, MATV, video, audio and blank insert modules;
c. Inserts shall snap in and out from the front of the Data Station Outlet;
d. Face plates shall be supplied with pressure-sensitive icon labels;
e. At locations where Owner provided and installed VOIP wall phones are located the

Structured Wiring Contractor shall coordinate with the owner for the compatible wall
plate to support the owner provided VOIP phone.

5. Inserts (Insert colors shall match colors listed for cable type above. Coordinate final colors
with owner)
a. Provide Data Port inserts with the following features: RJ-45 type rated for Category 6;

1) RJ-45 insert shall be configured to EIA-568 wiring standards;
2) Attenuation through the RJ-45 port at 10/16 MHz shall be less than .015/.025 dB;
3) Provide 110 style IDC terminations for all eight conductors of a UTP cable;
4) Data port inserts shall be by Panduit, Commscope, Hubbell, or Leviton.

b. Provide Telephone Inserts with the following featuresRJ-45 type rated for Category 6;
1) RJ-45 insert shall be configured to USOC wiring standards;
2) Provide 110 style IDC terminations for all six conductors of a UTP phone cable.
3) Telephone inserts shall be by Panduit, Commscope, Hubbell, or Leviton

c. Provide Fiber Optic Inserts with the following features:
1) SC-SC type, feed-through connector;
2) Connector type shall be multi-mode;
3) Insert shall provide two SC connectors;
4) Fiber Optic Inserts shall be by

d. Provide MATV inserts with the following features:
1) “F” - “F” type, feed-through connector;
2) MATV inserts shall be by Panduit, Commscope, Hubbell, Leviton.
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2.08 GROUNDING AND BONDING COMPONENTS
A. Comply with TIA-607.

2.09 IDENTIFICATION PRODUCTS
A. Comply with TIA-606.

PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways), TIA-607
(grounding and bonding), NECA/BICSI 568, NFPA 70, and SYSTEM DESIGN as specified in
PART 2.

B. Comply with Communication Service Provider requirements.
C. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.
D. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 84 00.
3.02 PATHWAYS

A. The Wiring Contractor shall be responsible for reviewing and coordinating conduit installation for
the Voice Data systems with the Division 26 Prime Contractor.

3.03 INSTALLATION OF EQUIPMENT AND CABLING
A. Cabling:  

1. Do not bend cable at radius less than manufacturer's recommended bend radius; for
unshielded twisted pair use bend radius of not less than 4 times cable diameter.

2. Do not over-cinch or crush cables.
3. Do not exceed manufacturer's recommended cable pull tension.
4. When installing in conduit, use only lubricants approved by cable manufacturer and do not

chafe or damage outer jacket.
B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable,

looped neatly:
1. At Distribution Frames:  36 inches.
2. At Outlets - Copper:  24 inches.
3. At Outlets - Optical Fiber:  24 inches.

C. Copper Cabling:
1. Category 6:  Maintain cable geometry; do not untwist more than 1/2 inch from point of

termination.
2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.
3. Use T568B wiring configuration.

D. Fiber Optic Cabling:
1. Prepare for pulling by cutting outer jacket for 10 inches from end, leaving strength members

exposed. Twist strength members together and attach to pulling eye.
2. Support vertical cable at intervals as recommended by manufacturer.

E. Wall-Mounted Racks and Enclosures:
1. Install to plywood backboards only, unless otherwise indicated.
2. Mount so height of topmost panel does not exceed 78 inches above floor.

F. Floor-Mounted Racks and Enclosures:  Permanently anchor to floor in accordance with
manufacturer's recommendations.

G. Identification:
1. Use wire and cable markers to identify cables at each end.
2. Use manufacturer-furnished label inserts, identification labels, or engraved wallplate to

identify each jack at communications outlets with unique identifier.
3. Use identification nameplate to identify cross-connection equipment, equipment racks, and

cabinets.
3.04 FIELD QUALITY CONTROL
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A. Comply with inspection and testing requirements of specified installation standards.
B. Visual Inspection:

1. Inspect cable jackets for certification markings.
2. Inspect cable terminations for color coded labels of proper type.
3. Inspect outlet plates and patch panels for complete labels.
4. Inspect patch cords for complete labels.

C. Testing - Copper Cabling and Associated Equipment:
1. Test backbone cables for DC loop resistance, shorts, opens, intermittent faults, and polarity

between connectors and between conductors and shield, if cable has overall shield.
2. Test operation of shorting bars in connection blocks.
3. Test each twisted pair cable segment (example: from the data station port through the patch

bay and patch cable to the hub port connector).  Publish a log of each test to verify that the
cable segment passes the EIA/TIA-568 TEB-36 requirements for Category 6 compliance.
 Bind the test log in a booklet and turn the booklet over to the Owner.  The test shall include:
a. Connector/cable continuity - line mapping;
b. Cable segment length;
c. Dual near end cross talk (NEXT);
d. Attenuation at 100 MHz;
e. Attenuation per foot;
f. Pass/fail results of each portion of the test above.

D. Testing - Fiber Optic Cabling:
1. Backbone:  Perform optical fiber end-to-end attenuation test using an optical time domain

reflectometer (OTDR) and manufacturer's recommended test procedures; perform verification
acceptance tests and factory reel tests.

2. Multimode Backbone:  Perform tests in accordance with TIA-526-14.
E. Final Testing:  After all work is complete, including installation of telecommunications outlets, and

telephone dial tone service is active, test each voice jack for dial tone.
END OF SECTION  27 10 00
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SECTION 27 51 16
PUBLIC ADDRESS SYSTEMS

PART 2  PRODUCTS
1.01 AMPLIFICATION AND CONTROL EQUIPMENT
1.02 COMPONENTS
1.03 WIRE AND CABLE

END OF SECTION  27 51 16
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SECTION 28 10 00
ACCESS CONTROL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Access control system requirements.
B. Access control units and software.
C. Access control point peripherals, including readers and keypads.
D. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 33.13 - Conduit for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 27 10 00 -   Structured Cabling for Voice and Data:  Data cables for access control system

IP network connections.
E. Section 28 31 11 - Building Intrusion Detection:  For interface with access control system.
F. Section 28 46 00 - Fire Detection and Alarm:  For interface with access control system.

1.03 REFERENCE STANDARDS
A. UL 294 - Access Control System Units Current Edition, Including All Revisions.
B. NFPA 70 - National Electrical Code; National Fire Protection Association, Including All Applicable

Amendments and Supplements; 2011.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other installers to provide suitable door hardware as required for

both access control functionality and code compliance.
2. Coordinate the placement of readers with millwork, furniture, equipment, etc. installed under

other sections or by others.
3. Coordinate the work with other installers to provide power for equipment at required locations.
4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Include plan views indicating locations of system components and proposed size,

type, and routing of conduits and/or cables. Include elevations and details of proposed equipment
arrangements. Include system interconnection schematic diagrams. Include requirements for
interface with other systems.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each system
component. Include ratings, configurations, standard wiring diagrams, dimensions, finishes,
 service condition requirements, and installed features.

D. Certify that proposed system design and components meet or exceed specified requirements.
E. Evidence of qualifications for installer.
F. Evidence of qualifications for maintenance contractor (if different entity from installer).
G. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

H. Manufacturer’s detailed field testing procedures.
I. Field quality control test reports.
J. Project Record Documents:  Record actual locations of system components and installed wiring

arrangements and routing.
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K. Operation and Maintenance Data:  Include detailed information on system operation, equipment
programming and setup, replacement parts, and recommended maintenance procedures and
intervals.
1. Include contact information for entity that will be providing contract maintenance and trouble

call-back service.
L. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed

warranty completed in Owner's name and registered with manufacturer.
1.06 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70.
2. The requirements of the local authorities having jurisdiction.
3. Applicable TIA/EIA standards.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

D. Installer Qualifications:  Company specializing in performing the work of this section with minimum
three years documented experience with access control systems of similar size, type, and
complexity and providing contract maintenance service as a regular part of their business;
authorized manufacturer's representative.

E. Product Listing Organization Qualifications:  Third party agencies shall be amongst those
accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until

ready for installation.
1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. Provide minimum one year manufacturer warranty covering repair or replacement due to defective

materials or workmanship.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Access Control Units:
1. Bosch Security Systems:  www.boschsecurity.us/#sle.
2. Brivo:  www.brivo.com/#sle.
3. DoorKing, Inc:  www.doorking.com/#sle.
4. Honeywell International, Inc:  www.honeywellaccess.com/#sle.
5. Approved Equal.

B. Source Limitations:  Where possible, furnish system components and accessories produced by a
single manufacturer and obtained from a single supplier.

2.02 ACCESS CONTROL SYSTEM REQUIREMENTS
A. Provide new access control system consisting of required equipment, conduit, boxes, wiring,

connectors, hardware, supports, accessories, software, system programming, etc. as necessary
for a complete operating system that provides the functional intent indicated.

B. Surge Protection:
1. Provide surge protection for readers and door strikes/locks.

C. Access Control Points:
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1. See article "ACCESS CONTROL POINT PERIPHERALS" below for device descriptions.
2. Door Number [_____]:

a. Function:  Operational, non-emergency.
b. Access:  Controlled entry, free exit.
c. Peripherals on Unsecure Side:

1) Reader/Keypad:  Proximity reader.
d. Peripherals on Secure Side:

1) Door position switch.
2) Motion sensor request to exit device.

e. Locking Device:  Electric strike.
D. Computers Required:

1. See article "ACCESS CONTROL UNITS AND SOFTWARE" below for product descriptions.
2. Server(s):

a. Quantity:  One.
b. Location(s):  MDF Room.
c. Peripherals required for each server:

1) Mouse and keyboard.
2) Monitor(s):  One.

E. Interface with Other Systems:
1. Provide products compatible with other systems requiring interface with access control

system.
2. Interface with electrically operated door hardware as specified in the door hardware schedule.

a. Capable of locking/unlocking/releasing controlled doors.
b. Capable of receiving input from integral door hardware switches.

3. Interface with intrusion detection system as specified in Section 28 31 11.
a. Capable of affecting access for controlled doors for selected intrusion detection system

events.
b. Capable of affecting intrusion detection system status for selected access control system

events.
4. Interface with fire alarm system as specified in Section 28 46 00.

a. Capable of affecting access for designated doors for selected fire alarm system events.
5. Interface with energy management system.

a. Capable of affecting operation of selected HVAC equipment for selected access control
system events.

F. Provide products listed, classified, and labeled as suitable for the purpose intended.
1. Access Control Units and Readers:  Listed and labeled as complying with UL 294.

2.03 ACCESS CONTROL UNITS AND SOFTWARE
A. Provide access control units and software compatible with readers to be connected.
B. Unless otherwise indicated, provide software and licenses required for fully operational system.
C. Access Control Unit:

1. Control Capability:  24 doors/ 24 readers.
2. Database:

a. Storage Capacity:  3000 cardholders; 8000 events.
b. Quantity of Access Codes Supported:  8000.

3. Operating Modes Supported:
a. Card and PIN.

4. Features:
a. Dedicated tamper alarm input.
b. Dedicated power loss alarm input.
c. Supports database and event exporting.
d. Supports database backup.
e. Integral backup battery system.

D. Computers:
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1. Servers:  Unless otherwise indicated, server hardware and associated peripherals not
furnished by access control system manufacturer to be provided by Contractor as part of
work of this section, meeting access control system equipment manufacturer's recommended
requirements.

2. Badging Peripherals:  Unless otherwise indicated, badging peripherals not furnished by
access control system manufacturer to be provided by Contractor as part of work of this
section.

2.04 ACCESS CONTROL POINT PERIPHERALS
A. Provide devices compatible with control units and software.
B. Provide devices suitable for operation under the service conditions at the installed location.
C. Proximity Readers:

1. Proximity Reader:
a. Read Range:  Up to 4 inches.

D. Keypads:
1. Keypad:

a. Features:
1) Finish: Black powder coat.
2) 26,30 or 31-bit wiegand output.
3) Operates on 12 to 24 volts AC or DC.

E. Door Position Switches:
1. Magnetic Contacts:  Encapsulated reed switch(es) and separate magnet; designed to monitor

opened/closed position of doors.
2. Contact Color:  To be selected by Architect from manufacturer's available standard colors.

F. Request to Exit Devices:
1. Motion Sensors:  Passive infrared.

G. Door Locking Devices (Electric Strikes and Magnetic Locks):  Comply with Section manufacturer's
recommendations.

2.05 ACCESSORIES
A. Provide components as indicated or as required for connection of access control system to

devices and other systems indicated.
B. Unless otherwise indicated, credentials to be provided by Contractor.

1. Provide credentials compatible with readers and control units/software to be used.
C. Unless otherwise indicated, network switches required for network connections to system

components to be provided by Owner.
D. Provide cables as indicated or as required for connections between system components.

1. Data Cables for IP Network Connections:  Unshielded twisted pair (UTP), Category 6,
complying with Section 27 10 00.

E. Provide end-of-line resistors (EOLR) as required for supervision of hardwired connections.
F. Provide accessory racks/cabinets as indicated or as required for equipment mounting.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings and configurations of system components are consistent with the indicated

requirements.
C. Verify that mounting surfaces are ready to receive system components.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

system.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
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A. Install access control system in a neat and workman like manner.
B. Install products in accordance with manufacturer's instructions.
C. Wiring Method:  Unless otherwise indicated, use cables (not in conduit) for low voltage conductors.

1. Use suitable listed cables in wet locations, including underground raceways.
2. Use suitable listed cables for vertical riser applications.
3. Use listed plenum rated cables in spaces used for environmental air.
4. Install wiring in conduit for the following:

a. Where required for rough-in.
b. Where exposed to damage.
c. Where installed outside the building.
d. For exposed connections from outlet boxes to devices.

5. Conduit:  Comply with Section 26 05 33.13.
6. Conceal cables unless specifically indicated to be exposed.
7. Route exposed cables parallel or perpendicular to building structural members and surfaces,

supported in J-hooks or cable tray.
8. Do not exceed manufacturer's recommended maximum cable length between components.

D. Provide grounding and bonding in accordance with Section 26 05 26.
E. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods to meet the fire resistance ratings identified on the drawings.
F. Identify system wiring and components in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. Provide services of a manufacturer's authorized representative to observe installation and assist in

inspection and testing. Include manufacturer's detailed testing procedures and field reports with
submittals.

B. Prepare and start system in accordance with manufacturer's instructions.
C. Program system parameters according to requirements of Owner.
D. Test for proper interface with other systems.
E. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
F. Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.04 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
3.05 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with additional

training materials as required.
2. Instructor:  Manufacturer's authorized representative.
3. Location:  At project site.

3.06 PROTECTION
A. Protect installed system components from subsequent construction operations.

3.07 MAINTENANCE
A. Provide to Owner, a proposal as an alternate to the base bid, a separate maintenance contract for

the service and maintenance of access control system for two years from date of Project
Acceptance; Include a complete description of preventive maintenance, systematic examination,
adjustment, cleaning, inspection, and testing, with a detailed schedule.

END OF SECTION  28 10 00
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SECTION 28 20 00
VIDEO SURVEILLANCE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Video surveillance system requirements.
B. Video recording and viewing equipment.
C. Cameras.
D. Accessories.

1.02 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices current edition.
B. NECA 303 - Standard for Installing and Maintaining Closed-Circuit Television (CCTV) Systems

2019.
C. NFPA 70 - National Electrical Code; National Fire Protection Association, Including All Applicable

Amendments and Supplements; 2017.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of cameras with structural members, ductwork, piping, equipment,

luminaires, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

2. Coordinate the work with other installers to provide power for cameras and equipment at
required locations.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B. Preinstallation Meetings:
1. Conduct meeting with facility representative to review camera and equipment locations and

camera field of view objectives.
1.04 SUBMITTALS

A. Shop Drawings:  Include plan views indicating locations of system components and proposed size,
type, and routing of conduits and/or cables. Include elevations and details of proposed equipment
arrangements. Include system interconnection schematic diagrams. Include requirements for
interface with other systems.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each system
component. Include ratings, configurations, standard wiring diagrams, dimensions, finishes,
 service condition requirements, and installed features.

C. Design Data:
1. Video storage capacity calculations.

D. Certify that proposed system design and components meet or exceed specified requirements.
E. Evidence of qualifications for installer.
F. Evidence of qualifications for maintenance contractor (if different entity from installer).
G. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

H. Manufacturer’s detailed field testing procedures.
I. Field quality control test reports.
J. Project Record Documents:  Record actual locations of system components and installed wiring

arrangements and routing.
K. Operation and Maintenance Data:  Include detailed information on system operation, equipment

programming and setup, replacement parts, and recommended maintenance procedures and
intervals.
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1. Include contact information for entity that will be providing contract maintenance and trouble
call-back service.

L. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

M. Maintenance contracts.
N. Software:  One copy of software not resident in read-only memory.

1.05 QUALITY ASSURANCE
A. Comply with the following:

1. NFPA 70.
2. Applicable TIA/EIA standards.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

D. Installer Qualifications:  Company specializing in performing the work of this section with minimum
three years documented experience with video surveillance systems of similar size, type, and
complexity and providing contract maintenance service as a regular part of their business;
authorized manufacturer's representative.

E. Product Listing Organization Qualifications:  Third party agencies shall be amongst those
accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions and

NECA 303.
B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until

ready for installation.
1.07 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.08 WARRANTY
A. Provide minimum one year manufacturer warranty covering repair or replacement due to defective

materials or workmanship.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Video Recording and Viewing Equipment:
1. Bosch Security Systems.
2. Honeywell International, Inc.
3. Pelco, a brand of Schneider Electric.
4. Approved equal.

B. Source Limitations:  Where possible, furnish system components and accessories produced by a
single manufacturer and obtained from a single supplier.

2.02 VIDEO SURVEILLANCE SYSTEM
A. Provide new video surveillance system consisting of all required equipment, conduit, boxes, wiring,

connectors, hardware, supports, accessories, software, system programming, etc. as necessary
for a complete operating system that provides the functional intent indicated.

B. System Description:  IP system with connection to network (IP) cameras.
1. Video Storage Capacity:  Suitable for storing video from all cameras for 14 days.
2. Surge Protection:

a. Provide surge protection for exterior cameras.
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b. Provide equipment power surge protection where electrical distribution system surge
protection is not provided.

C. Cameras Required:
1. See article "CAMERAS" below for product descriptions.
2. Camera Number [_____]:

a. Camera Type:  Indoor fixed dome.
b. Lens Type:  Furnished with camera.
c. Mounting:  Recessed, ceiling.
d. Accessories:

1) Mounting bracket.
2) Infrared illuminator.

D. Video Recording and Viewing Equipment Required:
1. See article "VIDEO RECORDING AND VIEWING EQUIPMENT" below for product

descriptions.
2. Room Number [_____]:

a. Network Video Recorder (NVR) Type [_____]:  One.
1) Mouse and keyboard.
2) Monitor(s):  One.

b. Hybrid Digital Video Recorder (DVR) Type [_____]:  One.
1) Mouse and keyboard.
2) Monitor(s):  One.

c. NVR server.
d. NVR storage unit(s).
e. Equipment rack.

E. Interface with Other Systems:
1. Provide products compatible with other systems requiring interface with video surveillance

system.
2. Interface with access control system as specified in Section 28 10 00.

a. Capable of affecting camera/video operation for selected access control system events.
3. Interface with intrusion detection system as specified in Section 28 31 11.

a. Capable of affecting camera/video operation for selected intrusion detection system
events.

b. Capable of affecting intrusion detection system status for selected video surveillance
system events.

F. Provide products listed, classified, and labeled as suitable for the purpose intended.
G. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:  Comply with FCC

requirements of 47 CFR 15, for Class B, consumer application.
2.03 VIDEO RECORDING AND VIEWING EQUIPMENT

A. Provide video recording and viewing equipment compatible with cameras to be connected.
B. Network Video Recorders (NVRs):

1. Supports connection of network (IP) cameras.
2. Supports continuous and event-based recording.

C. Hybrid Digital Video Recorders (DVRs):
1. Supports connection of both network (IP) and analog cameras.
2. Supports continuous and event-based recording.

D. Computers:
1. Servers:  Unless otherwise indicated, server hardware not furnished by video surveillance

system manufacturer to be provided by Contractor as part of work of this section, meeting
video surveillance system equipment manufacturer's minimum requirements.

E. Software:
1. Unless otherwise indicated, provide all software and licenses required for fully operational

system.
F. Monitors:
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1. Unless otherwise indicated, monitors to be provided by Contractor as part of work of this
section.

2.04 CAMERAS
A. Provide cameras and associated accessories suitable for operation under the service conditions at

the installed location. Provide additional components (e.g. enclosures, heaters, blowers, etc.) as
required.

B. Where not factory-installed, provide additional components (e.g. lenses, mounting accessories,
etc.) as necessary for complete installation.

C. Network (IP) Cameras:
1. Signal-to-Noise Ratio:  Not less than 50 dB.
2. Provide the following standard features:

a. Automatic electronic shutter.
b. Automatic gain control.
c. Automatic white balance.
d. Web-based interface for remote viewing and setup.
e. Password protected security access.

3. Network (IP) Indoor Fixed Dome Camera:
a. Camera Type:  True day/night with IR cut filter.
b. Image Sensor:  1/4 inch CMOS.
c. Resolution:  Up to 720p (1280 x 720).
d. Frame Rate:  Up to 30 frames per second (fps) at all available resolutions.
e. Minimum Illumination:  [_____] lux color, [_____] lux black and white.
f. Video Streaming:  Supports two simultaneous video streams using H.264 and

H.264/MJPEG  compression .
g. Power:  Power over Ethernet (IEEE 802.3af) or 24 VAC as indicated or as required.
h. Features:

1) Camera tampering detection.
2) Video motion detection capability.

D. Lenses:
1. Where not factory-installed, provide lenses matched to cameras and the intended application.

E. Camera Enclosures and Mounting Brackets:
1. Where not factory-installed, provide accessory camera enclosures suitable for operation

under the service conditions at the installed location.
2. Where not factory-installed, provide accessory camera mounting brackets necessary for

installation.
2.05 ACCESSORIES

A. Provide components as indicated or as required for connection of video surveillance system to
devices and other systems indicated.

B. Provide components as indicated or as required for system power and network connections.
C. Provide accessory controllers as indicated or as required for operator control.
D. Provide cables as indicated or as required for connections between system components.

1. Data Cables for IP Network Connections:  Unshielded twisted pair (UTP), Category 6,
complying with Section 27 10 00.

E. Provide accessory racks/cabinets as indicated or as required for equipment mounting.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings and configurations of system components are consistent with the indicated

requirements.
C. Verify that mounting surfaces are ready to receive system components.
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D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
system where applicable.

E. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Install video surveillance system in a neat and workman like manner.
B. Install products in accordance with manufacturer's instructions.
C. Provide required support and attachment in accordance with Section 26 05 29.
D. Wiring Method:  Unless otherwise indicated, use cables (not in conduit) for low voltage conductors.

1. Use suitable listed cables in wet locations, including underground raceways.
2. Use suitable listed cables for vertical riser applications.
3. Use listed plenum rated cables in spaces used for environmental air.
4. Install wiring in conduit for the following:

a. Where required for rough-in.
b. Where exposed to damage.
c. Where installed outside the building.
d. For exposed connections from outlet boxes to cameras.

5. Conduit:  Comply with Section 26 05 33.13.
6. Conceal all cables unless specifically indicated to be exposed.
7. Route exposed cables parallel or perpendicular to building structural members and surfaces

in J-hooks or cable tray.
E. Provide grounding and bonding in accordance with Section 26 05 26.
F. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified [to meet the fire resistance ratings identifeid on the drawings].
G. Identify system wiring and components in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. Provide services of a manufacturer's authorized representative to observe installation and assist in

inspection and testing. Include manufacturer's detailed testing procedures and field reports with
submittals.

B. Prepare and start system in accordance with manufacturer's instructions.
C. Adjust cameras to provide desired field of view and produce suitable images under all service

lighting conditions.
D. Program system parameters according to requirements of Owner.
E. Test for proper interface with other systems.
F. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
G. Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.04 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
3.05 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with additional

training materials as required.
2. Provide minimum of four hours of training.
3. Instructor:  Manufacturer's authorized representative.
4. Location:  At project site.

3.06 PROTECTION
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A. Protect installed system components from subsequent construction operations.
3.07 MAINTENANCE

A. Provide to Owner, a proposal as an alternate to the base bid, a separate maintenance contract for
the service and maintenance of video surveillance system for two years from date of Project
Acceptance; Include a complete description of preventive maintenance, systematic examination,
adjustment, cleaning, inspection, and testing, with a detailed schedule.

END OF SECTION  28 20 00
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SECTION 28 31 11
BUILDING INTRUSION DETECTION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Intrusion detection system requirements.
B. Alarm control unit.
C. Keypads.
D. Initiating devices.
E. Alarm notification appliances.
F. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 33.13 - Conduit for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 28 10 00 - Access Control:  For interface with intrusion detection system.

1.03 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code; National Fire Protection Association, Including All Applicable

Amendments and Supplements; 2017.
B. UL 639 - Intrusion-Detection Units Current Edition, Including All Revisions.
C. UL 1610 - Central-Station Burglar-Alarm Units Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate compatibility of devices for the installed locations with work provided under other
sections or by others.
a. Doors and Windows:  See appropriate Division 8 sections.

2. Coordinate the placement of sensors and keypads with millwork, furniture, equipment, etc.
installed under other sections or by others.

3. Coordinate the work with other installers to provide communication lines required for alarm
control unit connection to central station.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B. Preinstallation Meeting:  Conduct meeting with facility representative and other related equipment
manufacturers to discuss intrusion detection system interface requirements.

C. Sequencing:
1. Do not install sensors and keypads until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each system

component. Include ratings, configurations, standard wiring diagrams, dimensions, finishes,
 service condition requirements, and installed features.
1. Motion Detectors:  Include detailed motion detection coverage range diagrams.

B. Shop Drawings:  Include plan views indicating locations of system components and proposed size,
type, and routing of conduits and/or cables. Include system interconnection schematic diagrams.
Include requirements for interface with other systems.

C. Design Data:  Include standby battery calculations.
D. Certify that proposed system design and components meet or exceed specified requirements.
E. Evidence of qualifications for installer.
F. Evidence of qualifications for maintenance contractor (if different entity from installer).
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G. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

H. Field quality control test reports.
I. Operation and Maintenance Data:  Include detailed information on system operation, equipment

programming and setup, replacement parts, and recommended maintenance procedures and
intervals.
1. Include contact information for entity that will be providing contract maintenance and trouble

call-back service.
J. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed

warranty completed in Owner's name and registered with manufacturer.
K. Maintenance contracts.
L. Project Record Documents:  Record actual locations of system components and installed wiring

arrangements and routing.
M. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. Extra Fuses:  Two for each type and size installed.
2. Extra Initiating Devices:  Two for each type installed.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this

section with minimum three years documented experience.
D. Installer Qualifications:  Company specializing in performing the work of this section with minimum

three years documented experience with intrusion detection systems of similar size, type, and
complexity and providing contract maintenance service as a regular part of their business;
authorized representative of control unit manufacturer.

E. Maintenance Contractor Qualifications:  Same entity as installer.
F. Product Listing Organization Qualifications:  Third party agencies shall be amongst those

accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until

ready for installation.
1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. Provide minimum two year manufacturer warranty covering repair or replacement due to defective

materials or workmanship.
PART 2  PRODUCTS
2.01 INTRUSION DETECTION SYSTEM REQUIREMENTS

A. Provide new intrusion detection system consisting of all required equipment, conduit, boxes,
wiring, connectors, hardware, supports, accessories, software, system programming, etc. as
necessary for a complete operating system that provides the functional intent indicated.

B. Alarm Control Unit:  New addressable alarm control panel located as indicated.
C. Combination fire/intrusion systems are not permitted.
D. Keypads:  Located as indicated.
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E. Initiating Device Requirements:
1. Protected Premises:  Entire building as indicated.
2. Provide magnetic contacts to monitor opened/closed position for:

a. All perimeter doors.
b. All roof access doors and hatches.
c. Where identified on Plans.

3. Provide motion detectors to detect intruder in corridors
F. Alarm Notification and Reporting Requirements:

1. Activate alarm notification at alarm control unit and associated keypads/annunciators with
appropriate zone information displayed.

2. Activate local notification appliances.
3. Transmit alarm report to listed remote central station under contract with facility.

a. Primary Communication Means:  Telephone line (digital alarm communicator).
G. Interface with Other Systems:

1. Provide products compatible with other systems requiring interface with intrusion detection
system.

2. Interface with access control system as specified in Section 28 10 00.
a. Capable of affecting access for designated doors for selected intrusion detection system

events.
b. Capable of affecting intrusion detection system status for selected access control system

events.
3. Interface with energy management system.

a. Capable of affecting operation of selected HVAC equipment when applicable partition is
armed.

H. Provide products listed, classified, and labeled as suitable for the purpose intended.
1. Local Alarm Units and Systems:  Listed and labeled as complying with UL 609.
2. Central Station Alarm Units:  Listed and labeled as complying with UL 1610.

I. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:  Comply with FCC
requirements of 47 CFR 15, for Class B, consumer application.

2.02 ALARM CONTROL UNIT
A. Manufacturers:

1. Addressable Alarm Control Panel:
a. Bosch Security Systems.
b. Digital Security Controls (DSC); a brand of Tyco International.
c. Honeywell International, Inc.
d. Approved equal.

B. Alarm Control Panel:  Modular construction.
1. Enclosure:  Lockable; provide tamper protection.
2. Power Supply:

a. Primary Power:  120 VAC; provide suitable transformer/power supply; supervised for
loss of AC power.

b. Secondary Power:  Standby battery; provide suitable capacity for minimum standby time
required by listing requirements, applicable codes, and authority having jurisdiction, but
not less than four hours; provide suitable battery charger; supervised for low battery
condition; protected from accidental reversal of battery leads.

C. Alarm Initiating Circuits:  Supervised.
1. Hardwired Zones:  Supports both normally closed and normally open conventional (non-

addressable) initiating devices.
2. Addressable Zones:  Supports addressable initiating devices and modules using multiplexed

polling loops.
D. Alarm Notification Circuits:  Supervised.
E. Communications Interfaces:  Supervised.
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1. Supports system reporting to central station receivers via integral interface or accessory
interface modules using:
a. Telephone lines.
b. Internet/intranet (IP addressing).

2. Supported Reporting Format(s):  Compatible with central station.
F. Keypads:  Supervised.
G. Peripheral Devices:  Supervised; provide tamper protection.
H. Output Relays:

1. Relay Modules:  Form C relays (normally open and normally closed); provide tamper
protection.

2. Programmable to respond to system events, according to defined scheduling, or by manual
activation from keypad.

I. User Codes:
1. Each user code to be individually assignable to any defined authority level for configurable

access to system features and functions.
2. Minimum Number of User Codes Supported:  48.

J. Partitions:
1. Each partition to operate independently with individually programmable annunciation, control,

and reporting functions.
2. Supports common partition shared by other assigned partitions.
3. Each zone to be individually assignable to any partition.
4. Each keypad to be individually assignable to any partition.
5. Each output relay to be individually assignable to any partition.
6. Each user code to be individually assignable to any partition.
7. Minimum Number of Partitions Supported:  Two independent partitions plus a common

partition.
K. Scheduling:

1. Provide time/calendar-based scheduling capability for automated system control.
2. Supports open/close schedules for control of arming/disarming and reporting.
3. Supports timed events including, but not limited to:

a. Point bypass/unbypass.
b. Relay activate/deactivate.

4. Supports automatic adjustment for daylight savings time.
5. Supports holiday schedules.

L. Event Log:
1. Stores system events including time, date, partition, zone, and user code where applicable.
2. Supports viewing of event log on keypads.
3. Supports viewing of event log on remote PC.
4. Minimum Number of Events Stored:  100.

M. Features:
1. Capable of being programmed locally or remotely.
2. Capable of being armed via key switch.
3. Supports panic/duress codes.
4. Supports user interface via:

a. Telephone.
b. Web browser.
c. Mobile device.

2.03 KEYPADS
A. Manufacturer:  Same as manufacturer of alarm control unit.
B. Provides interface to alarm control unit for system control and remote annunciation.
C. Provides visual notification of system status and zone information.
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D. Provides audible notification to indicate system status, entry/exit delay, and alarm situations;
provide separate distinguishable sounds for alarm and trouble conditions.

E. Keypad Type:  LED, LCD, or graphic touch screen keypads are acceptable.
F. Graphic Touch Screen Keypads:  Displays system status and zone information using plain English

on graphic display; touch screen interface.
G. LCD Keypads:  Displays system status and zone information using plain English on alphanumeric

display; illuminated keys.
H. LED Keypads:  Displays system status and zone information using LED indicators; illuminated

keys.
I. Keypad Color:  To be selected by Architect from manufacturer's available standard colors.

2.04 INITIATING DEVICES
A. Manufacturers:  Same as manufacturer of alarm control units where possible.
B. General Requirements:

1. Provide devices suitable for intended application and location to be installed.
2. Outdoor Units:  Weather resistant, suitable for outdoor use.
3. Addressable Systems:

a. Addressable Devices:  Individually identifiable by control unit.
b. Provide suitable addressable modules for connection to conventional (non-addressable)

devices and other components that provide a dry closure output.
C. Contacts:

1. Listed and labeled as complying with UL 634.
2. Magnetic Contacts:  Encapsulated reed switch(es) and separate magnet; designed to monitor

opened/closed position of doors or windows.
a. Use standard security contacts (not balanced magnetic type) unless otherwise indicated.

3. Contact Color:  To be selected by Architect from manufacturer's available standard colors.
D. Motion Detectors:

1. Listed and labeled as complying with UL 639.
2. Dual Technology PIR/Microwave Motion Detectors:  Designed to detect intruder using

combination of passive infrared technology (by sensing movement of thermal energy between
zones) and microwave technology (by sensing frequency shifts in emitted and reflected high
frequency microwave signals).

2.05 ACCESSORIES
A. Provide components as indicated or as required for connection of alarm control unit to devices and

other systems indicated.
B. Provide cables as indicated or as required for connections between system components.
C. Provide end-of-line resistors (EOLR) as required for supervision of hardwired zones.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings and configurations of system components are consistent with the indicated

requirements.
C. Verify that mounting surfaces are ready to receive system components.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

system.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Perform work in a neat and workmanlike manner.
B. Install products in accordance with manufacturer's instructions.
C. Wiring Method:  Unless otherwise indicated, use cables (not in conduit) for low voltage conductors.
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1. Use listed plenum rated cables in spaces used for environmental air.
2. Conceal all cables unless specifically indicated to be exposed.
3. Route exposed cables parallel or perpendicular to building structural members and surfaces.

D. Provide grounding and bonding in accordance with Section 26 05 26.
E. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified to meet the fire resistance ratings identifeid on the drawings.
F. Identify system wiring and components in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. Provide services of a manufacturer's authorized representative to observe installation and assist in

inspection and testing. Include manufacturer's detailed testing procedures and field reports with
submittals.

B. Prepare and start system in accordance with manufacturer's instructions.
C. Inspection and testing to include, at a minimum:

1. Test each initiating device for proper response by alarm control unit.
2. Test for proper operation of output relays.
3. Test for proper operation of communication interfaces and central station reporting.
4. Test for proper interface with other systems.

D. Correct defective work, adjust for proper operation, and retest until entire system complies with
Contract Documents.

E. Submit detailed reports indicating inspection and testing results and corrective actions taken.
3.04 ADJUSTING

A. Program system parameters according to requirements of Owner.
3.05 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or

make adjustments as directed.
B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with additional
training materials as required.

2. Provide minimum of four hours of training.
3. Instructor:  Manufacturer's authorized representative.
4. Location:  At project site.

3.07 PROTECTION
A. Protect installed system components from subsequent construction operations.

3.08 MAINTENANCE
A. Provide to Owner, a proposal as an alternate to the base bid, a separate maintenance contract for

the service and maintenance of intrusion detection system for two years from date of Project
Acceptance; Include a complete description of preventive maintenance, systematic examination,
adjustment, cleaning, inspection, and testing, with a detailed schedule.

END OF SECTION  28 31 11



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

FIRE DETECTION AND ALARM 28 46 00  - 1 

SECTION 28 46 00
FIRE DETECTION AND ALARM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire alarm system design and installation, including all components, wiring, and conduit.
B. Transmitters for communication with supervising station.
C. Replacement and removal of existing fire alarm system components, wiring, and conduit indicated.

1.02 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
B. NFPA 72 - National Fire Alarm and Signaling Code; 2013
C. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
1.03 SCOPE

A. Addition of new components and relocation of others to an existing building fire alarm system.
 Contractor shall provide all parts and pieces required to achieve a fully functional system.

1.04 SUBMITTALS
A. Proposal Documents:  Submit the following with cost/time proposal:

1. NFPA 72 "Record of Completion", filled out to the extent known at the time.
2. Manufacturer's detailed data sheet for each control unit, initiating device, and notification

appliance.
3. Certification by Contractor that the system design will comply with Contract Documents.

B. Drawings must be prepared using the latest release of ACAD.
C. Evidence of designer qualifications.
D. Design Documents:  Submit all information required for plan review and permitting by authorities

having jurisdiction, including but not limited to floor plans, riser diagrams, and description of
operation:
1. NFPA 72 "Record of Completion", filled out to the extent known at the time.
2. Clear and concise description of operation, with input/output matrix similar to that shown in

NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.
3. System zone boundaries and interfaces to fire safety systems.
4. Location of all components, circuits, and raceways; mark components with identifiers used in

control unit programming.
5. Circuit layouts; number, size, and type of raceways and conductors; conduit fill calculations;

spare capacity calculations; notification appliance circuit voltage drop calculations.
6. System response matrix.
7. System riser diagram
8. Battery calculations showing voltage drop after required standby time.
9. List of all devices on each signaling line circuit, with spare capacity indicated.
10. Manufacturer's detailed data sheet for each component, including wiring diagrams,

installation instructions, and circuit length limitations.
11. Description of power supplies; if secondary power is by battery include calculations

demonstrating adequate battery power.
12. Certification by either the manufacturer of the control unit or by the manufacturer of each

other component that the components are compatible with the control unit.
13. Certification by the manufacturer of the control unit that the system design complies with

Contract Documents.
14. Certification by Contractor that the system design complies with Contract Documents.
15. Do not show existing components to be removed.

E. Evidence of installer qualifications.
F. Evidence of instructor qualifications; training lesson plan outline.
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G. Evidence of maintenance contractor qualifications, if different from installer.
H. Inspection and Test Reports:

1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.
3. Submit NFPA 72 "Inspection and Test Form," filled out.

I. Operating and Maintenance Data: have one set available during closeout demonstration:
1. Original copy of NFPA 72 with portions that are not relevant to this project neatly crossed out

by hand; label with project name and date.
2. Complete set of specified design documents, as approved by authority having jurisdiction.
3. Additional printed set of project record documents and closeout documents, bound or filed in

same manuals.
4. List of recommended spare parts, tools, and instruments for testing.
5. Replacement parts list with current prices, and source of supply.
6. Detailed troubleshooting guide and large scale input/output matrix.
7. Preventive maintenance, inspection, and testing schedule complying with NFPA 72; provide

printed copy and computer format acceptable to Owner.
8. Detailed but easy to read explanation of procedures to be taken by non-technical

administrative personnel in the event of system trouble, when routine testing is being
conducted, for fire drills, and when entering into contracts for remodeling.

J. Project Record Documents:  Have one set available during closeout demonstration:
1. Complete set of floor plans showing actual installed locations of components, conduit, and

zones.
2. "As installed" wiring and schematic diagrams, with final terminal identifications.
3. "As programmed" operating sequences, including control events by device, updated

input/output chart, and voice messages by event.
4. Graphic Chart mounted behind plexiglass and secured to wall at FACP and remote

annunciator(s). Graphic char shall indicate all fire alarm devices including the programmed
addresses for each device. Frame shall not be removable with standard philips or flat head
screw drivers.

5. A copy of the floor plans with device numbers shall be provided in the control panel. Provide
a separate sheet for each floor scaled to be on 11 x17 sheets. All devices shall be clearly
labeled and a legend provided on the drawings. Indicate locations of cabinets, modules, and
end of line devices. Plans shall be bound and sheets laminated. Provide plan holder in panel
or in locked box adjacent to panel keyed to match panel.

6. Provide CD copy of complete configuration data (site specific programming) for the system
submitted to the engineer for distribution to the owner.

7. Contractor shall provide the following to the owner
a. All software required, both for the installed fire alarm system and personal computer

necessary to access the fire alarm system for trouble shooting, programming,
modifications, monitoring, de-bugging, or similar functions.

b. Complete documentation for all software for both the installed fire alarm system and for
any interface PC software necessary for the functions described above.

c. Interconnection cable where such is required to connect the fire alarm system to a PC.
K. Closeout Documents:

1. Certification by manufacturer that the system has been installed in compliance with
manufacturer's installation requirements, is complete, and is in satisfactory operating
condition.

2. NFPA 72 "Record of Completion", filled out completely and signed by installer and authorized
representative of authority having jurisdiction.

3. Certificate of Occupancy.
4. System Report: Provide Engineer two bound copies of the following for transfer to the owner.

a. As-built wiring diagram showing all loop numbers and device addresses, plus terminal
numbers and where they connect to control equipment.

b. As-built wiring and conduit layout diagrams, including wire color code and/or label
numbers, and showing interconnections in the system.
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c. Electronic circuit diagrams of all control panels, modules, annunciators, communications
panels, etc.

d. Manufacturer's detailed maintenance requirements.
e. Product data on all devices.
f. As-built calculation sheets showing system capacity and voltage drops.

L. Maintenance Contract: The contractor shall submit a quote for a maintenance contract to provide
all maintenance, test, and repair described in this specification and/or in accordance with NFPA
72. Include also a quote for unscheduled maintenance/repair, including hourly rates for technicians
trained on this equipment, and response travel costs. Submittals that do not identify all post
contract maintenance costs will not be accepted. Rates and costs shall be valid for a period of (5)
years after expiration of the guaranty. Maintenance and testing shall be on a semiannual basis or
as required whichever is most restrictive. A preventative maintenance schedule shall be provided
by the Contractor that shall describe the protocol for preventative maintenance. The schedule shall
include:
1. Semiannual systematic examination, adjustment and cleaning of all detectors, manual fire

alarm stations, control panels, power supplies, relays, water flow switches and all accessories
of the fire alarm system.

2. Semiannual testing of each circuit in the fire alarm system.
3. Semi annual testing of each smoke detector in accordance with the requirements of NFPA

72.
M. Maintenance Materials, Tools, and Software:  Furnish the following for Owner's use in

maintenance of project.
1. Furnish spare parts of same manufacturer and model as those installed; deliver in original

packaging, labeled in same manner as in operating and maintenance data.
2. In addition to the items in quantities indicated in PART 2, furnish the following:

a. All tools, software, and documentation necessary to modify the fire alarm system using
Owner's personnel; minimum modification capability to include addition and deletion of
devices, circuits, and zones, and changes to system description, operation, and
evacuation and instructional messages.

b. One copy, on CD-ROM, of all software not resident in read-only-memory.
c. Extra Fuses:  Two for each installed fuse; store inside applicable control cabinet.

1.05 QUALITY ASSURANCE
A. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or registered

fire protection engineer, employed by fire alarm control panel manufacturer, Contractor, or installer
, with experience designing fire alarm systems in the jurisdictional area of the authorities having
jurisdiction.

B. Installer Qualifications:  Firm with minimum 5 years documented experience installing fire alarm
systems of the specified type and providing contract maintenance service as a regular part of their
business.
1. Authorized representative of control unit manufacturer; submit manufacturer's certification

that installer is authorized; include name and title of manufacturer's representative making
certification.

2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.
3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and

address.
4. Technician must be trained and individually certified by the manufacturer, for the Master

Control Unit installed. Training must have occurred within the most recent 24 month. If NICET
level III certification shall extend to 36 months.

5. Contract maintenance office located within 50 miles of project site.
6. Certified in the State in which the Project is located as fire alarm installer.
7. Only the installer may make programming changes and must be present at the 100% test,

Designer's pre-final review and Owner's final inspection.
C. Maintenance Contractor Qualifications:  Same entity as installer or different entity with specified

qualifications.
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D. Instructor Qualifications:  Experienced in technical instruction, understanding fire alarm theory, and
able to provide the required training; trained by fire alarm control unit manufacturer.

E. Product Listing Organization Qualifications:  Third party agencies shall be amongst those
accredited by the NCBCC (North Carolina Building Code Council) to label Electrical and
Mechanical Equipment.

1.06 WARRANTY
A. Provide control panel manufacturer's warranty that system components other than wire and

conduit are free from defects and will remain so for 1 year after Owner's acceptance.
B. Provide installer's warranty that the installation is free from defects and will remain so for 1 year

after date of Owner's acceptance.
C. Warranty shall cover all parts and labor required to correct any deficient parts.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Addressable analog fire alarm system: Match existing system applicances
1. Notifier.
2. EST.
3. Simplex.
4. Or approved equal.

2.02 FIRE ALARM SYSTEM
A. Fire Alarm System:  Provide modifications and extensions to the existing  automatic fire detection

and alarm system:
1. Provide all components necessary, regardless of whether shown in Contract Documents or

not.
2. Protected Premises:  Entire building shown on drawings.
3. Comply with the following; where requirements conflict, order of precedence of requirements

is as listed:
a. ADA Standards.
b. The requirements of the State Fire Marshal.
c. The requirements of the local authority having jurisdiction.
d. Applicable local codes.
e. Contract Documents (drawings and specifications).
f. NFPA 72; where the word "should" is used consider that provision mandatory; where

conflicts between requirements require deviation from NFPA 72, identify deviations
clearly on design documents.

4. Evacuation Alarm:  Multiple smoke zones; allow for evacuation notification of any individual
zone or combination of zones, in addition to general evacuation of entire premises.

5. General Evacuation Zones:  Each smoke zone is considered a general evacuation zone
unless otherwise indicated, with alarm notification in all zones on the same floor, on the floor
above, and the floor below.

6. Hearing Impaired Occupants:  Provide visible notification devices in all public areas.
B. Supervising Stations and Fire Department Connections:

1. Public Fire Department Notification:  By on-premises supervising station.
2. Remote Supervising Station:  UL-listed central station under contract to facility.
3. Means of Transmission to Remote Supervising Station:  Multi-technology digital alarm

communicator trasnsmitter (DACT). DACT shall utilize one traditional phone line and be
capable of IP phone and cellular communications to comply with the 2013 NFPA 72
requirements for multiple communication methods.
a. When IP communication method is selected as the alternative communication method

contractor shall provide a rack mounted UPS at the location of the main IP phone system
capable of supporting the IP phone system for a period of at least 24 hours. Coordinate
with Owner/Fire marshal/and Supervising Station prior to selecting alternative
communication method.

b. The following signals shall be reported as applicable
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1) Fire Alarm
2) Sprinkler Waterflow Alarm
3) Carbon Monoxide Alarm
4) Fire Pump Running Alarm
5) Fire Pump Abnormal Status Supervisory Signal
6) Sprinkler Valve Tamper Supervisory Signal
7) Sprinkler Low Temperature / Air pressure supervisory signal
8) Burglary/Intrusion/Duress/Other Security or Emergency Alarm
9) Fire Alarm System AC Power Trouble (loss of power for 1 hour or more).

c. Sprinkler and fire pump supervisory signals are permitted to be combined by the DACT
for transmission. Coordinate with the fire marshal and the supervising station.

d. Signal precedence to the supervising station shall be per NFPA 72 and as defined
below.
1) Fire Alarm
2) Carbon Monoxide Alarm
3) Supervisory Signal
4) Trouble Signal
5) Security Alarm

e. The contractor must provide a DACT that is compatible with the supervising station.
Coordinate with the supervising station prior to ordering and installing DACT. Contractor
shall verify proper signal receipt with supervising station and ensure compliance with
NFPA 72.

C. Circuits:
1. Initiating Device Circuits (IDC): Class A.
2. Signaling Line Circuits (SLC):  Class A with no T taps.
3. Notification Appliance Circuits (NAC):  Class B.

D. Spare Capacity:
1. Initiating Device Circuits:  Minimum 25 percent spare capacity.
2. Notification Appliance Circuits:  Minimum 25 percent spare capacity.
3. Fire Alarm Control Units:  Capable of handling all circuits utilized to capacity without requiring

additional components other than plug-in control modules.
E. Power Sources:

1. Primary:  Dedicated branch circuits of the facility power distribution system.
2. Secondary:  Storage batteries.
3. Capacity:  Sufficient to operate entire system for period 60 hours in standby with 15 minutes

of full alarm at the end of the 60 hours..
2.03 EXISTING COMPONENTS

A. Existing Fire Alarm System:  Remove existing components indicated and incorporate remaining
components into new system, under warranty as if they were new; do not take existing portions of
system out of service until new portions are fully operational, tested, and connected to existing
system.

B. Clearly label components that are "Not In Service."
C. Remove unused existing components and materials from site and dispose of properly.

2.04 FIRE SAFETY SYSTEMS INTERFACES
A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:

1. Sprinkler water control valves.
2. Fire pump(s).
3. Elevator shut-down control circuits.

B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:
1. Sprinkler water flow.
2. Elevator lobby, elevator hoistway, and elevator machine room smoke detectors.
3. Duct smoke detectors.

C. Elevators:
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1. Elevator lobby, hoistway, and machine room smoke detectors:  Elevator recall for fire fighters'
service.

2. Elevator Machine Room Heat Detector:  Shut down elevator power prior to hoistway sprinkler
activation.

3. Sprinkler pressure or waterflow:  Shut down elevator power prior to hoistway sprinkler
activation.

D. HVAC:
1. Duct Smoke Detectors:  Close dampers indicated; shut down air handlers indicated.

E. Doors:
1. Smoke Barrier Door Magnetic Holders:  Release upon activation of smoke detectors in smoke

zone on either side of door, upon alarm from manual pull station on same floor, and upon
sprinkler activation on same floor. Refer to Section 08 71 00. Door hold open magnets may
release 60 seconds after loss of 120V power.

F. Sprinkler System Monitoring
1. The following sprinkler system alarm and supervisory functions shall be provided as part of

the fire alarm system:
a. Waterflow alarm, by sprinkler zone (not to exceed one floor).
b. Supervision of each control valve.
c. Supervision of air pressure, if used.
d. Supervision of fire pump.

2. Sprinkler supervisory monitoring of flow switches, tamper switches, and similar functions shall
be accomplished with a separate system address for each activity monitored.

3. Contractor shall be responsible for reviewing the fire protection drawings and providing the
quantity of tamper switches, flow switches, air pressure sensors, monitor and relay modules
as required by the fire protection system design.

2.05 COMPONENTS
A. General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface
mounted unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used in
operation and maintenance data.

3. Consult with facility manager and local fire official prior to locating Master Control Unit,
remote annunciator, or system printer.

4. System Capacity and General Operation: The system shall have the following capacities and
general operation modes:
a. The FACP shall provide, or be capable of expansion to 198 intelligent/addressable

devices per Signaling Line Circuits (SLC) and 2000 annunciation points, minimum, per
system. The number of SLCs provided shall be as indicated on the Drawings. Total
points shall be as indicated on the drawings or otherwise specified.

b. The FACP shall include a full featured operator interface control and annunciation panel
that shall include a backlit, 80 minimum character liquid crystal display, individual, color
coded system status LEDs, and an alphanumeric keypad for the field programming and
control of the fire alarm system.

c. All programming or editing of the existing program in the system shall be achieved
without special equipment and without interrupting the alarm monitoring functions of the
fire alarm control panel.

B. Fire Alarm Control Units:  Analog, addressable type; listed, classified, and labeled as suitable for
the purpose intended.

C. Master Control Unit shall have the following features:
1. The system shall be addressable type, with 24vdc nominal operating voltage.
2. Upload/Download to PC Computer
3. Charger Rate Control
4. Drift Compensation
5. Automatic Day/Night Sensitivity Adjust
6. Device Blink Control
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7. Pre-alarm Control Panel Indication
8. Trouble Reminder
9. NFPA 72 Smoke Detector Sensitivity Test
10. System Status Reports
11. Periodic Detector Test
12. Alarm Verification, by device, with tally
13. Non-Alarm Module Reporting
14. Block Acknowledge
15. Smoke Detector Maintenance Alert
16. Control-By-Time
17. The control panel shall be capable of printing historical data and device parameters and shall

include all equipment necessary to produce printouts, including an external printer and shall
be U.L. listed as meeting the NFPA 72 sensitivity testing and maintenance requirements
without the need for manually removing and testing each smoke detector. The control panel
shall provide a display and a printed list of these sensitivity measurements as a permanent
record of the required sensitivity testing. The system shall also annunciate a trouble condition
when any smoke detector approaches 80% of its alarm threshold due to gradual
contamination, with an annunciation of the location of the smoke detector requiring service. If
any specialized equipment must be used to program any function of the smoke detector
devices, then one must be furnished as part of the system.

18. The system shall perform time based control functions including automatic changes of
specified smoke detector sensitivity settings.

19. System shall provide as a feature an alternate signal processing algorithm to verify the
presence of smoke. The algorithm shall be selectable during system programming. The total
effective delay created by the verification algorithm shall not exceed 60 second.

D. Central Processing Unit: The Central Processing Unit (CPU) shall communicate with, monitor, and
control all other modules within the control panel. Removal, disconnection or failure of any control
panel module shall be detected and reported to the system display by the CPU.
1. The CPU shall contain and execute all control-by-event (including ANDing, ORing, NOTing,

CROSSZONEing) programs for specific action to be taken if an alarm condition is detected by
the system. Such control-by-event programs shall be held in non-volatile programmable
memory, and shall not be lost with system primary and secondary power failure. The CPU
shall also provide a real-time clock for time annotation of all system displays. The Time-of-
Day and date shall not be lost if system primary and secondary power supplies fail.

2. Digitized electronic signals shall employ check digits or multiple polling. In general a single
ground or open on any system signaling line circuit or initiating device circuit shall not cause
system malfunction, loss of operating power or the ability to report an alarm.

3. The CPU shall be capable of being programmed on site without requiring the use of any
external programming equipment. Systems that require the use of external programmers or
change of EPROMs are not acceptable.

4. Loss of power: Alarm signals arriving at the main FACP shall not be lost following a power
failure (or outage) until the alarm signal is processed and recorded.

5. The system shall have multiple access levels so owner's authorized personnel can disable
individual alarm inputs or normal system responses (outputs) for alarms, without changing the
system's executive programming or affecting operation of the rest of the system. The process
on how to do this must be included in the training required to be given to the owner's
designated personnel, and must also be part of the written documentation provided by the fire
alarm equipment supplier.

E. System Response Conditions.
1. Alarm Condition - When a fire alarm condition is detected and reported by one of the system

initiating devices, the following functions shall immediately occur:
a. The system alarm LED shall flash.
b. A local piezo-electric signal in the control panel shall sound.
c. LCD display shall indicate all information associated with the fire alarm condition,

including the type of alarm point and its location.
d. On systems equipped with a printer, printing and history storage shall log the information

associated with each new fire alarm signal, along with the time and date of occurrence.
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e. All system outputs assigned via control-by-event equations to be activated by a
particular point shall be executed.

f. Activate all fire alarm Notification Appliances.
g. Activate IP digital alarm communicator.
h. Deactivate all door hold control relays.
i. Activate control relays to initiate AHU shutdown.
j. In buildings with elevators, activate elevator recall sequence when elevator initiating

device is activated.
2. Trouble or Supervisory Condition - When a trouble condition is detected the following

stipulations apply:
a. System AC power trouble shall not be sent unless maintained for 3 hours or more.

Provide additional relays as required for this purpose.
b. Provide adjustable time delay for all other trouble signals prior to transmission.
c. Supervise all initiating, signaling, and notification circuits throughout the facility by way of

monitor and control modules.
d. Visually and audibly annunciate any trouble, supervisory condition on operator's

terminals, panel display, and annunciators.
F. Operators Control: Provide an operators interface which allows the following minimum functions. In

addition, the operators interface shall support any other functions required for system control
and/or operation:
1. Acknowledge (ACK/STEP) Switch
2. Signal Silence Switch
3. Alarm Silence Switch
4. System Reset Switch
5. System Test Switch
6. Lamp Test Switch
7. Elevator Recall Override Switch.
8. AHU Shutdown Override Switch.

G. Display: The system display shall provide all the controls and indicators used by the system
operator and may also be used to program all system operational parameters. The display
assembly shall contain, and display as required, custom alphanumeric labels for all intelligent
detectors, addressable modules, and software zones.
1. The system display shall provide an 80 minimum-character back-lit alphanumeric Liquid

Crystal Display (LCD).
2. The Display shall also provide four Light-Emitting-Diodes (LEDS), that will indicate the status

of the following system parameters: AC POWER, SYSTEM ALARM, SYSTEM TROUBLE,
and SIGNAL SILENCE.

3. The system display shall provide a touch key-pad with control capability to command all
system functions, entry of any alphabetic or numeric information, and field programming. Two
different password levels shall be accessible through the display interface assembly to
prevent unauthorized system control or programming.

H. Printer:  For systems exceeding 100 addressable points, 3 occupied floors in height, or 60,000
square feet, Provide a printer to provide hard-copy printout of all changes in status of the system.
The printers shall time stamp such printouts with the current time-of-day and date. The printer shall
be standard carriage with 80 characters per line and shall use standard pin-feed paper. Thermal
printers are not acceptable. The printer shall operate from a 120V, 60 Hz power source. Provide a
table and stand for printer in main data room.

I. Remote Annunciators:  Annunciator shall communicate with the fire alarm control panel via an
EIA-485 communications loop (four-wire) and shall individually annunciate all zones in the system.
System zones shall be as indicated on the Drawings. Up to 10 annunciators may be co.
1. Annunciator Indicators: The annunciator shall provide a red Alarm LED per zone, and a

yellow Trouble LED per zone. The annunciator shall also have an “ON-LINE” LED, local piezo
sounder, local acknowledge/lamp test switch, and custom zone/function identification labels.
Annunciator switches may be used for System control such as, Global Acknowledge, Global
Signal Silence, Alarm Resound, and Global System Reset. All annunciator switches and
indicators shall be software programmable.
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2. LCD Alphanumeric Display Annunciator: The Alphanumeric Display Annunciator shall be a
supervised, remotely located back-lit LCD display containing a minimum of eighty (80)
characters for alarm annunciation in clear English text. The LCD Annunciator shall display all
alarms and trouble conditions in the system.

3. System Capacity: The system shall allow a minimum of four LCD annunciators. In addition to
annunciation functions, each LCD annunciator shall be capable of the following software
programmed system functions: Acknowledge, Signal Silence, Alarm Resound, and Reset.

4. Connections: The annunciator shall connect to a two-wire EIA-485 interface. The two- wire
connection shall be capable operation at distances of 6,000 feet. Provide interface to fiber
optic cable systems and/or repeater units where such are indicated on the Drawings.

J. Initiating Devices:
1. Addressable Systems:

a. Addressable Devices:  Individually identifiable by addressable fire alarm control unit.
b. Provide suitable addressable interface modules as indicated or as required for

connection to conventional (non-addressable) devices and other components that
provide a dry closure output.

2. Addressable Devices - General: All initiating devices shall be individually addressable.
Addressable devices shall comply with the following requirements:
a. All addressable spot type and duct smoke detectors shall be the analog type and the

alarm system shall automatically compensate for detector sensitivity changes due to
ambient conditions and dust build-up within detectors. This feature must be armed and
sensitivities set prior to acceptance of the system.

b. Address Setting: Addressable devices shall provide an address-setting means.
c. Connections: Addressable devices shall be connected to a Signaling Line Circuit (SLC)

with two (2) wires.
d. Operational Indications: Addressable initiation devices shall provide dual alarm and

power LEDs. Both LEDs shall flash under normal conditions, indicating that the device is
operational and in regular communication with the control panel. Both LEDs shall be
placed into steady illumination by the FACP to indicate that an alarm condition has been
detected. The flashing mode operation of the detector LEDs shall be optional through the
system field program. An output connection shall also be provided in the device base to
connect an external remote alarm LED.

e. Intelligent Initiation Devices: All smoke detectors shall be the “intelligent” in that smoke
detector sensitivity shall be set through the FACP and shall be adjustable in the field
through the field programming of the system. Sensitivity shall be capable of being
automatically adjusted by the FACP on a time-of-day basis. Using software in the FACP,
detectors shall be capable of automatically compensating for dust accumulation and
other slow environmental changes that may affect performance. The detectors shall be
listed by UL as meeting the calibrated sensitivity test requirements of NFPA Standard
72.

f. Spot-type detectors must be the plug-in type, with a separate base (not a mounting ring),
to facilitate their replacement and maintenance. The base shall have integral terminal
strips for circuit connections, rather than wire pigtails. Each detector or detector base
shall incorporate an LED to indicate alarm.

3. Smoke Detectors General Requirements:
a. Spot-type detectors must be the plug-in type, with a separate base (not a mounting ring),

to facilitate their replacement and maintenance. The base shall have integral terminal
strips for circuit connections, rather than wire pigtails. Each detector or detector base
shall incorporate an LED to indicate alarm.

b. Device mounting Base: Unless otherwise specified all detectors shall be ceiling-mount
and shall include a separate twist-lock base with locking tamper proof feature.

c. Sounder Base: Where indicated on plans provide bases with a built-in (local) sounder
rated at 85 dBA minimum, measured at 10 ft. Configure sounder bases such that
sounders are activated under conditions as described in the Matrix.

d. Test Means: The detectors shall provide a test means whereby they will simulate an
alarm condition and report that condition to the control panel. Such a test may be
initiated at the detector itself (by activating a magnetic switch) or initiated remotely on
command from the control panel when in the “test” condition.
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e. Device Identification: Detectors shall store an internal identifying type code that the
control panel shall use to identify the type of device. Device identifications shall be either
ION, PHOTO, or THERMAL.

f. Photoelectric Smoke Detectors: Photoelectric smoke detectors shall use the
photoelectric (light-scattering) principal to measure smoke density and shall, on
command from the control panel, send data to the panel representing the analog level of
smoke density.

g. Ionization Smoke Detector: Ionization smoke detectors shall use the dual-chamber
ionization principal to measure products of combustion and shall, on command from the
control panel, send data to the panel representing the analog level of products of
combustion.

4. Thermal Detectors: Thermal Detectors shall be intelligent addressable devices rated at 135°F
(58°C) and shall have a rate-of-rise element rated at 15° F. (9.4°C) per minute. It shall
connect via two wires to the Fire Alarm Control Panel Signaling Line Circuit. Up to 99
intelligent heat detectors may connect to one SLC loop. Thermal detectors shall use an
electronic sensor to measure thermal conditions caused by a fire and shall, on command
from the control panel, send data to the panel representing the analog level of such thermal
measurements.

5. Duct Smoke Detector: In-Duct Smoke Detector Housings shall accommodate a velocity rated
photoelectric detector. The device, independent of the type used, shall provide continuous
analog monitoring and alarm verification from the panel. When sufficient smoke is sensed, an
alarm signal shall be initiated at the FACP. Proper installation and physical location of each
duct detector and access door shall be coordinated between the electrical, the mechanical
and the fire alarm sub-contractors and approved by the electrical and mechanical engineers
prior to equipment installation.
a. Each Duct detector shall have a hinged duct access panel, 12 x 12 inches minimum for

sampling tube inspection and cleaning. Indicate airflow direction on the duct adjacent to
detector using permanent decal.

b. Duct detector sampling tubes shall extend the full width of the duct. Sampling tubes over
36 inches long must be provided with far end support for stability. Install sampling tube
per manufacturer's instructions.

c. All duct detectors shall be programmed for alarm.
6. Remote annunciator Indicator Lights (RAIL): RAILs shall be provided for initiating devices

where indicated on the plans. RAILs shall be provided with a key type switch for testing of the
annunciated device. All RAILs shall be 24 VDC.

7. Addressable Pull Stations - General: Addressable pull stations shall, on command from the
Control Panel, send data to the panel representing the state of the manual switch. They shall
use a key operated test-reset lock, and shall be designed so that after actual emergency
operation, they cannot be restored to normal use except by the use of a key. All pull stations
shall be dual-action, have a positive, visual indication of operation and utilize a key type reset.
The Glass-break rods are not allowed.

K. Notification Appliances:
1. Programmable Electronic Sounders (Horns):  Sounders located outdoors or in damp or wet

locations shall be listed for use in wet locations. Electric sounders shall operate with
synchronized audible output and have the following specifications: .
a. Voltage: Programmable electronic sounders shall operate on 24 VDC nominal.
b. Programming: Electronic Sounders shall provide the ANSI 53.41 three-pulse temporal

pattern audible evacuation signal, described in NFPA 72, with an output sound level of at
least 90 dBA measured at 10 feet from the device. Output sound level shall be 120 dB
maximum. Electronic Sounders shall be field programmable without the use of special
tools.

2. Strobes:   shall be located as shown on the Drawings and provided per the requirements of
the NCSBC chapter #11 and ICC A117.1-2009. Strobe lights indicated for use exterior to the
building shall be mounted at the indicated elevation and listed for use in wet locations. Strobe
lights shall operate with synchronized flash output and have the following specifications:
a. Voltage: Strobe lights shall operate on 24 VDC nominal.
b. Maximum pulse duration: 2/10ths of one second.



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

FIRE DETECTION AND ALARM 28 46 00  - 11 

c. Strobe intensity and flash rate: Must meet minimum requirements of UL 1971. Provide
strobe lights with minimum intensity Candela (Cd) rating of 15/75 Cd, or greater if shown
otherwise on drawings.

3. Audible/Visual Combination Devices shall comply with all applicable requirements for both
Programmable Electronic Sounders and Strobe Lights.

L. Miscellaneous System Items
1. Addressable Dry Contact Monitor Module: Addressable Monitor Modules shall be provided to

connect one supervised zone of non-addressable Alarm Initiating Devices (any Normally
Open [N.O.] dry contact device) to one of the Fire Alarm Control Panel Signaling Line Circuit
Loops. Monitor modules shall be installed as required by the system configuration. All
required monitor modules may not be shown on the Drawings.
a. Indication of Operation: An LED shall be provided that shall flash under normal

conditions, indicating that the Monitor Module is operational and in regular
communication with the control panel.

b. Supervision: Unless specifically noted otherwise on the drawings provide one monitor
module for each sprinkler switch.

2. Two Wire Detector Monitor Module: Addressable Monitor Modules shall be provided to
connect one supervised IDC zone, Class A or alarm initiating devices (any N.O. dry contact
device) to one of the Fire Alarm Control Panel Signaling Line Circuit Loops. Monitor modules
shall be installed as required by the system configuration. All required monitor modules may
not be shown on the Drawings. Indication of Operation: Unless otherwise indicated on the
Drawings an LED shall be provided that shall flash under normal conditions, indicating that
the Monitor Module is operational and in regular communication with the control panel.

3. Addressable Control Module: Addressable Control Modules shall be provided to supervise
and control the operation of one conventional Notification Appliance Circuit (NAC) of
compatible, 24 VDC powered, polarized Audio/Visual (A/V) Notification Appliances. For fan
shutdown and other auxiliary control functions, the control module may be set to operate as a
dry contract relay. The control module shall provide address-setting means using DIP
switches and shall also store an internal identifying code that the control panel shall use to
identify the type of device. An LED shall be provided that shall flash under normal conditions,
indicating that the control module is operational and is in regular communication with the
control panel.
a. Configuration: The control module NAC circuit may be wired for Class B with up to 1

Amp of inductive A/V signal, or 2 Amps of resistive A/V signal operation, or as a dry
contact (Form C) relay. The control module shall be suitable for pilot duty applications
and rated for a minimum of 0.6 amps at 30 VDC. The relay coil shall be magnetically
latched to reduce wiring connection requirements, and to insure that 100% of all auxiliary
relay or NACs may be energized at the same time on the same pair of wires.

b. Power Source: Audio/visual power shall be provided by a separate supervised power
loop from the main fire alarm control panel or from a supervised, 3rd party listed remote
power supply. AN power sources and connections are not shown on the Drawings

c. Test Switch: A magnetic test switch shall be provided to test the module without opening
or shorting its NAC wiring.

4. Isolator Module: Isolator Modules shall be provided to automatically isolate wire-to-wire short
circuits on an SLC loop. The Isolator Module shall limit the number of modules or detectors
that may be rendered inoperative by a short circuit fault on the SLC Loop. Modules must be
readily accessible (not above ceiling) and clearly labeled.
a. Operation: Isolator Modules shall operate such that if a wire-to-wire short occurs, the

Isolator module shall automatically open-circuit (disconnect) the SLC loop. When the
short circuit condition is corrected, the Isolator Module shall automatically reconnect the
isolated section. The Isolator Module shall not require any address-setting, and its
operations shall be totally automatic. It shall not be necessary to replace or reset an
Isolator Module after its normal operation.

b. The Isolator Modules shall provide a single LED that shall flash to indicate that the
Isolator is operational and shall illuminate steadily to indicate that a short circuit condition
has been detected and isolated.

c. Isolation modules must be provided in the following locations as a minimum.
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1) Immediately adjacent to the Main Fire Alarm Control Unit, at each end of the
addressable loop. These two isolators must be within 15 feet of the Main Fire Alarm
Control Unit.

2) After each 20 initiating devices and control points on the addressable loop.
3) For loops with 20 or less control points install isolation module in approximately the

middle of the loop.
4) Near the point where any addressable loop extends outside the building envelope.
5) For loops covering more than one floor where addressable loop crosses between

floors.
d. Each isolation module must be clearly labeled, readily accessible for convenient

inspection.
5. Water Flow Switch: Flow switches shall be integral, mechanical, non-coded, non-

accumulative retard type. Flow switches shall have an alarm transmission delay time that is
conveniently adjustable from 0 to 60 seconds. Initial settings shall be 30-45 seconds. Flow
switches shall be located a minimum of one (1) foot from a fitting that changes the direction of
the flow and a minimum of three (3) feet from a valve as required per NFPA 13. Installation:
Water Flow Switches shall be connected by the Division 26 (Electrical) Contractor but
furnished and installed by the Division 23 (Mechanical) Contractor.

6. Sprinkler and Standpipe Valve Supervisory Switch: Supervisory switch mechanisms shall be
contained in a weatherproof housing that shall provide a 3/4 inch tapped conduit entrance
and shall incorporate the necessary facilities for attachment to the valves. Switch housing
shall be finished in red baked enamel. Mounting: Mount switch so as not to interfere with the
normal operation of the valve and adjust to operate within two revolutions toward the closed
position of the valve control, or when the stem has moved no more than one-fifth of the
distance from its normal position.

7. Remote Annunciator Indicator Lights (RAIL): RAILs shall be provided with a key type switch
for testing of the annunciated device. In addition, RAILs shall have the following features:
Voltage: RAILs shall operate on 24 VDC nominal.

8. Door Hold-Open magnets:
a. Door hold open magnets shall be suitable for mounting in a single gang electrical device

box.
b. Door hold open magnets shall be furnished with keepers, door chains, and other

accessories as required to properly hold open doors as indicated on the Drawings.
c. Wall mounted magnetic door holders and separate heavy duty closers shall be used

instead of combination door control units.
d. Holding force of the magnet shall be appropriate for the door to be held open. Door hold

open magnets shall operate in a fail safe manner, i.e., the door shall release in event of
a failure of voltage to the device.

e. Power Source: Door hold open magnets shall be configured to operate from a nominal
24 VDC system as supplied by the FACP or other power supply listed for the purpose.

f. All hold open magnet supply sources, whether a part of the FACP or whether derived
from a separate power supply, shall be supervised.

g. Door hold open magnet circuits which use step-down transformers, 120 VAC, or local
relays are not permitted.

h. Door shall close after 60 seconds of the power loss.
9. Battery Power Supply (BPS) &/or Supplementary Notification Appliance Circuit (SNAC):

These types of panels shall be completely maintenance free, shall not require liquids, fluid
level checks or refilling, and shall not be capable of producing spills and/or leaks. Batteries
shall be sealed gel-cell type with expected life of 10 years. Battery voltage shall be as
required by the FACP and related equipment. Battery shall have sufficient capacity to power
the fire alarm system for not less than 60 hours plus 15 minutes of alarm upon a normal AC
power failure. Battery cabinet shall be twice the size of the batteries it will contain. NAC
circuits shall not exceed 75% of maximum current load allowed.
a. The voltage drop at EOL must not exceed 14% of the expected battery voltage after the

required standby and alarm times. Determine worst case voltage at far end of each NAC
circuit. The results must not be than the minimum listed rating on the device.

b. Where voltage drop or capacity limits are exceeded provide additional NAC panels as
required for a fully functional system.
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c. All power supplies shall be capable of withstanding prolonged short circuits in the field
wiring, either line-to-line or line-to-ground, without damage.

d. All power supplies shall be equipped with battery charging using dual-rate charging
techniques for fast battery recharge.

10. Enclosure: All equipment enclosures shall be third party listed suitable for surface or semi-
flush mounting. Cabinet and front shall be corrosion resistant, given a rust-resistant prime
coat, and manufacturer's standard finish. The door shall provide a key lock and a glass
opening for viewing indicators. Door hinge shall be field selectable (left or right).

M. Wiring
1. Addressable loop (signaling line) circuits shall be wired with type FPL/FPLR/FPLP fire alarm

cable, AWG 18 minimum, low capacitance, twisted shielded copper pair. Cable shield drain
wires are to be connected at each device on the loop to maintain continuity, taped to insulate
from ground, and terminated at the FACP. Acceptable cables include Atlas 228-18-1-1STP,
BSCC S1802s19 (same as EEC 7806LC), West Penn D975, D991 (AWG 16), D995 (AWG
14), or equal wire having capacitance of 30pf/ft. maximum between conductors. Belden
5320FJ acceptable if only FPL rating needed.
a. Unshielded cable, otherwise equal to the above, is permitted to be used if the

manufacturer’s installation manual requires, or states preference for, unshielded cable.
b. In underground conduit, use Type TC or PLTC cable (PE insulated) to avoid problems

from moisture.
c. The following conductor color coding shall be maintained throughout the system:

1) Initiating Circuits: Red (+)/White (-)
2) Initiating Circuits, Smoke Only: Violet (+)/Grey (-)
3) Signal Line Circuits: Red jacket with Red (+)/Black(-)
4) Alarm Indicating Appliance Circuits: Blue (+)/Black(-)
5) AHU Shutdown Circuits: Yellow (+)/Brown (-)
6) Door Control Circuits: Orange
7) Elevator Capture Circuits: Brown

2. Supervision must be provided between individual addressable modules and their associated
contact type initiating devices.

N. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and
NFPA 70; except for optical fiber conductors.
1. For each AC power circuit that interfaces with fire alarm equipment install an AC suppressor

in a listed enclosure near the electrical panelboard, and trim excess lead lengths. Wind small
coil in the branch circuit conductor just downstream of the suppressor connection. Coil to be 5
to 10 turns, about 1" diameter, and securely tie-wrapped. This series impedance will improve
the effectiveness of the suppressor in clipping fast rise time voltage transients.

2. Equipment Connected to Alternating Current Circuits:  Maximum let through voltage of 350
V(ac), line-to-neutral, and 350 V(ac), line-to-line; do not use fuses.

3. Initiating Device Circuits, Notification Appliance Circuits, and Communications Circuits:
 Provide surge protection at each point where circuit exits or enters a building; rated to protect
applicable equipment; for 24 V(dc) maximum dc clamping voltage of 36 V(dc), line-to-ground,
and 72 V(dc), line-to-line.

4. On DC circuits extending outside the building:  Provide surge protection at each point where
circuit exits or enters a building, rated to protect applicable equipment.

O. Locks and Keys:  Deliver keys to Owner.
1. Provide the same standard lock and key for each key operated switch and lockable panel and

cabinet; provide 5 keys of each type
P. Instruction Charts:  Printed instruction chart for operators, showing steps to be taken when a signal

is received (normal, alarm, supervisory, and trouble); easily readable from normal operator's
station.
1. Frame:  Stainless steel or aluminum with polycarbonate or glass cover.
2. Provide one for each control unit where operations are to be performed.
3. Obtain approval of Owner prior to mounting; mount in location acceptable to Owner.
4. Provide extra copy with operation and maintenance data submittal.

Q. SPARE PARTS:



Trexler Middle School Renovation & Site Improvements Smith Sinnett Architecture /2022017
Richlands, NC                                                                       Onslow County Schools

FIRE DETECTION AND ALARM 28 46 00  - 14 

1. The following spare parts shall be provided with the system. For multi-building projects,
calculate quantities separately for each building that contains a dedicated fire alarm control
panel. If FACP also serves auxiliary buildings (e.g., storage, boiler/chiller), calculate as if one
building. Increase decimal quantities to the next higher whole number.
a. • Fuses (If Used) 2 of each size in system
b. Manual Fire Alarm Boxes 2% of installed quantity
c. Addressable Control Relays 4% of installed quantity
d. • Indoor Horns/Speakers with Strobes Lights 4% of installed quantity
e. Indoor Strobe-only Notification Appliances 4% of installed quantity
f. Monitor Modules (Addressable Interface) 4% of installed quantity
g. Isolation Modules I Isolation Bases 4% of installed quantity
h. Addressable, Electronic Heat Detectors 4% of installed quantity
i. • Spot-Type Smoke Detectors I Sounder Bases 6% of installed quantity
j. * No spares are required for projected beam, air sampling, or duct smoke detectors

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents.
B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.
C. All equipment supplied must be specifically listed for its intended use and shall be installed in

accordance with the manufactures recommendations. The contractor shall consult the
manufacturer’s installation manuals for all wiring diagrams, schematics, physical equipment sizes,
etc., before beginning system installation. Contractor shall refer to the Riser/Connection diagram
for all specific system installation/termination/wiring data.

D. All system components shall be attached to walls and ceiling/floor assemblies and shall be held
firmly in place (e.g., detectors shall not be supported solely by suspended ceilings). Fasteners and
supports shall be adequate to support the required load. Adhesives are not permitted to mount fire
alarm system components to building surfaces or structure.

E. The system shall be electrically supervised for open or ground fault conditions in SLC, alarm and
control circuits. Removal of any detection device, alarm appliance, plug-in relay, system module,
or standby battery connection shall also result in a trouble signal.

F. When programming the system, activate the automatic drift compensation feature for all spot- type
smoke detectors. Systems with alarm verification are not to have this feature activated without
written direction from the owner’s representative or the AHJ. Alarm verification must not be used
with multi-sensor/multi-criteria detectors under any circumstances, as inadequate system response
may result. Most applications of analog addressable smoke detectors do not require alarm
verification to reduce nuisance alarms, as they are better able to discriminate between fire and
common non-fire ambient events. A short operational test with normal occupancy can determine if
transient ambient events are a problem

G. Provide photoelectric smoke detector within 15 feet of every Fire Alarm Control Panel, NAC Panel
or other fire alarm control equipment. These detectors shall be provided weather shown on plans
or not.

H. Set spot-type smoke detector sensitivities to normal/medium, unless directed otherwise by the
design engineer/owner’s rep. High sensitivity may be appropriate in relatively benign, clean
environments such as art museums and libraries, to improve system response time without
causing nuisance alarms.

I. Unless suitably protected against dust and other debris, spot type smoke detectors shall not be
installed until final construction clean-up has been completed. In the even that detectors are
damaged during construction due to failure to adequately protect devices, they shall be replaced
by the contractor at no expense to the owner.

J. Print a complete System Status and Programming Report after the above steps have been done.
This must include the program settings for each alarm initiating device and the current sensitivity of
each analog addressable smoke detector.

K. Install instruction cards and labels.
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L. Basic operating instructions shall be framed and permanently mounted at the Main Control Unit.
The NFPA 72 record of completion must either be kept at the Main Control Unit or an alternate
location may be permanently engraved at the Main Control Unit.

M. Provide engraved label at the Main Control Unit and secondary power supplies identifying the
120V power source including panelboard location, panelboard identifier, and branch circuit
number.

N. Breaker serving fire alarm power supplies shall be protected with a fire alarm handle lock, Space
Age Electronics ELOCK series or approved equal. Additionally the breaker handle shall be labeled
with 1/4" permanent red dot.

O. Identification of individual initiating devices is required. Assign each initiating device a unique
number as follows, sequence starting from the FACP: (Addressable Loop # -- Device #). Show
device numbers on as built plans and permanently mark each detector base so that it is readable
on the floor below without having to remove detector. Labels must be typewritten with black
lettering and clear background.

3.02 CONDUIT AND WIRING
A. All fire alarm system wiring shall be in metal conduit, minimum 3/4", or surface metal raceway. All

fire alarm system raceway, couplers, and connectors must meet performance and installation
requirements as identified in other sections of this specification manual.

B. Detection or alarm circuits must not be included in raceways containing AC power or AC control
wiring. Within the Fire Alarm Control Panels, and 120V control wiring or other circuits must with an
externally supplied voltage above 24 V must be properly separated from other circuits and have
the appropriate warning label to alert service personnel to the potential hazard.

C. There shall be no splices in the system other than at device terminal blocks, or on terminal blocks
in cabinets.

D. Permanent wire markers shall be used to identify all connections in the Main Fire Alarm Control
Unit and other control equipment, at power supplies and terminal cabinets.

E. In multistory buildings, all circuits leaving the riser on each floor shall feed through a labeled
terminal block in a hinged enclosure accessible from the floor.

F. All wiring terminal block screws shall have pressure wire connectors of the self-lifting or box lug
type.

G. All wiring shall be checked for grounds, opens, and shorts, prior to termination at panels and
installation of detector heads. The minimum allowed resistance to ground between any two
conductors shall be 10 megohms, as verified with an insulation resistance test. Provide Engineer
with the results of these tests.

H. The exterior of all junction boxes, including both sides of covers, containing fire alarm conductors
shall be painted red. Box interior shall not be painted.

I. Box covers shall be labeled to indicate the circuit(s) or function of the conductors contained within.
Labels shall be neatly applied black lettering on clear background. Handwritten labels or
embossed tape labels are not allowed.

J. All conduits penetrating exterior walls must have internal sealing to prevent condensation from
infiltrating humid air.

3.03 INSPECTION AND TESTING FOR COMPLETION
A. Notify Owner 7 days prior to beginning completion inspections and tests.
B. Notify State Construction Electrical Inspector at least 7 days in advance for observation by their

personnel prior to final acceptance.
C. Provide the services of the installer's supervisor or person with equivalent qualifications to

supervise inspection and testing, correction, and adjustments.
D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests as

required.
E. Provide all tools, software, and supplies required to accomplish inspection and testing.
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F. Upon completion of the installation the Contractor and the Manufacturer’s authorized installer
together shall conduct a 100% performance test of each and every alarm initiating device for
proper response. The system shall operate for 48 hours prior to start of test. The Contractor shall
be present for the full 100% test.

G. The A/E and owner must be given 7 days advance notice of the tests. All Audio Visual Device
Testing shall be scheduled with the owner.

H. 100% Test: The manufacturer or authorized distributor (by definition, “installer”) must 100% test all
site-specific software functions for the system and then provide a detailed report or check list
showing the system’s operational matrix. This documentation must be part of the “System Status
and Programming Report”.
1. Upon completion of the installation and its programming, the installer’s technician shall test

every alarm initiating device for proper response and indication, and all alarm notification
appliances for effectiveness. Also, in coordination with the other building system contractors,
all other system functions shall be verified, including (where applicable) elevator capture and
the control of HVAC systems, door locks, pressurization fans, fire or smoke
doors/dampers/shutters, etc. The engineer must be notified in advance of these 100% tests,
to permit witnessing them if desired.

2. If AHU shutdown occurs for any alarm, then the matrix would indicate the specific control
relay(s) for that function being commanded to operate for alarm from any initiating device. If a
rolling steel fire door is to drop only upon waterflow alarm from its sprinkler zone, or upon any
two spot smoke detectors in adjacent spaces being simultaneously in alarm, the matrix would
show the door’s control relay activating upon alarm from the applicable waterflow switch(es),
or from any two smoke detectors in the selected spaces (AND gate).

3. The digital communicator shall be on-line and tested for proper communication to the
receiving station.

4. All supervised circuits must also be tested to verify proper supervision. (Control circuits and
remote annunciation lines are among those required to be supervised.)

5. All testing described above shall be repeated in the event that subsequent software or wiring
modifications are determined necessary to meet the requirements of the contract documents.
Such re-testing shall be included as part of the base bid and provided at no additional cost to
the Owner.

I. Test Documentation: The installer must fill out and submit the following documentation to the
owner, through the engineer, prior to the AHJ’s system acceptance inspection:
1. Written verification that this 100% system test was done with copy of print out generated

during test.
2. The NFPA 72, “Record of Completion” Form. Use this form (no substitutes) to detail the

system installation and also to certify that: (a.) It was done per Code, and (b.) The Code-
required 100% test was performed. The fire alarm installer (manufacturer or authorized
distributor’s technician) must sign this form. If a representative of the AHJ, owner, or engineer
witnesses the tests, in whole or in part, they must also sign the form to signify that fact only
(annotating the form as needed to clarify their limited role).

3. For buildings with a smoke control or smoke purge system, an HVAC balance report, in the
smoke control / smoke purge mode.

4. The System Status and Programming Report described in NFPA 72. This must be generated
on the day of the system acceptance inspection and shall include the measured sensitivity of
each smoke detector.

5. The purpose of doing Item above on the day of the inspection is to assure detector sensitivity
has not been affected by construction dust. Prudent contractors will have taken measures to
prevent detector contamination during construction, and will also have had the system do a
detector sensitivity test and printout prior to the day of the inspection, to make certain all
devices are properly programmed and operating within their limits.

J. After completion of the 100% system test and submission of documentation as described above
the installer is to request the engineer to set up an inspection. The system must operate for at
least two days prior to this inspection The responding Fire Department shall be notified of this, for
pre-fire planning purposes. On local government projects, local fire authorities may also want to
participate in system acceptance inspections. However, for State-owned property they have no
inspection jurisdiction and, if present, are only to observe.
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K. PRE-FINAL INSPECTION: At the Owner’s request and after passing the Designer’s pre-final
inspection, the Contractor and Manufacturer’s authorized installer will conduct system test in the
presence of the Owner and the Designer.

L. FINAL INSPECTION: The fire alarm system will be inspected, with portions of it functionally tested.
This will normally include the use of appropriate means to simulate smoke for testing detectors, as
well as functionally testing the system interface with building controls, fire extinguishing systems
and any off-premises supervising station. Operation of any smoke removal system will be checked
as instructed by the AHJ. This statistical (sampling) inspection is intended to assure that the
contractor has properly installed the system and performed the 100% operational test as required
by NFPA 72. The electrical contractor shall provide two-way radios, ladders, and any other
materials needed for testing the system, including a suitable smoke source.
1. Smoke control and smoke management systems are normally tested by measuring air flow

rates and pressure differentials, plus observing any effect the system has on the operation of
exit, elevator, and stairway doors. Testing with smoke “bombs” (smoke candles) is NOT
appropriate because they produce cold chemical smoke that lacks buoyancy and, therefore,
does not rise like the smoke from a fire.

2. The test will be conducted entirely by the Contractor. A copy of the final database software
must be presented to the Owner before this test. The software shall be loaded from these
disks into the system in the presence of the Owner. The review will then be conducted using
this software. Any deficiencies shall be recorded and corrected. After the items have been
corrected, the system shall be tested again.
a. In the event of malfunctions or excessive nuisance alarms, the Contractor must take

prompt corrective action. The Owner may require a repeat of the Contractor’s 100%
system test, or other inspections.

b. Test Report: Upon successful completion of the Inspection and after the correction of all
efficiencies, the manufacturer’s authorized representative shall issue a test report to the
Engineer and Owner, detailing and certifying the test.

c. System Acceptance: After successful completion of the Final Inspection and
recommendation of the Engineer and concurrance of the State Construction Office that
all criteria for Final Acceptance have been achieved, the system will be accepted by the
Owner. At this time the warranty period begins.

3.04 OWNER PERSONNEL INSTRUCTION
A. Provide the following instruction to designated Owner personnel:

1. Hands-On Instruction:  On-site, using operational system.
2. Classroom Instruction:  Owner furnished classroom, on-site or at other local facility.

B. Maintenance Technicians:  Detailed training for electrical technicians, on programming,
maintaining, repairing, and modifying; factory training:
1. Initial Training:  Minimum of 8 hours of instruction, pre-closeout.

a. Training shall cover at a minimum the following:
1) Preventative maintenance service techniques and schedules, including historical

data trending of alarm and trouble records.
2) Overall system concepts, capabilities, and functions. Training shall be in depth, so

that owner shall be able to take any device out of service and return any device to
service without the need of manufacturer's approval or assistance.

3) Explanation of all control functions, including training to program and operate the
software.

4) Methods and means of troubleshooting and replacement of all field wired devices.
5) Methods and procedures for trouble shooting the main fire alarm control panel,

including field peripheral devices as to programming, bussing systems, internal
panel and unit wiring, circuitry, and interconnections.

6) Manuals, drawings, and technical documentation. Actual system software used for
training shall be provided in digital form and shall be left with the Owner at the
completion of the training for the Owner's use in the future.

C. Furnish the services of instructors and teaching aids; have copies of operation and maintenance
data available during instruction.
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D. Provide two copies of bound training summary to be referenced by owner's maintenance staff in
the future.

3.05 CLOSEOUT
A. Closeout Demonstration:  Demonstrate proper operation of all functions to Owner.

1. Be prepared to conduct any of the required tests.
2. Have at least one copy of operation and maintenance data, preliminary copy of project record

drawings, input/output matrix, and operator instruction chart(s) available during
demonstration.

3. Have authorized technical representative of control unit manufacturer present during
demonstration.

4. Demonstration may be combined with inspection and testing required by authority having
jurisdiction; notify authority having jurisdiction in time to schedule demonstration.

5. Repeat demonstration until successful.
B. Occupancy of the project will not occur prior to Project Acceptance.
C. Project Acceptance of the project cannot be achieved until inspection and testing is successful

and:
1. Approved operating and maintenance data has been delivered.
2. Spare parts, extra materials, and tools have been delivered.
3. All aspects of operation have been demonstrated to Owner.
4. Final acceptance of the fire alarm system has been given by authorities having jurisdiction.
5. Occupancy permit has been granted.
6. Specified pre-closeout instruction is complete.

3.06 MAINTENANCE
A. Perform routine inspection, testing, and preventive maintenance required by NFPA 72, including:

1. Maintenance of fire safety interface and supervisory devices connected to fire alarm system.
2. Repairs required, unless due to improper use, accidents, or negligence beyond the control of

the maintenance contractor.
3. Record keeping required by NFPA 72 and authorities having jurisdiction.

B. The manufacturer must maintain software version records on the system installed. The system
software shall be upgraded free of charge if a new version is released during the warranty period.

C. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 2 hours of notification.
2. Include allowance for call-back service during normal working hours at no extra cost to

Owner.
3. Owner will pay for call-back service outside of normal working hours on an hourly basis,

based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

D. Provide a complete description of preventive maintenance, systematic examination, adjustment,
cleaning, inspection, and testing, with a detailed schedule.

E. Maintain a log at each fire alarm control unit, listing the date and time of each inspection and call-
back visit, the condition of the system, nature of the trouble, correction performed, and parts
replaced.  Submit duplicate of each log entry to Owner's representative upon completion of site
visit.

F. Comply with Owner's requirements for access to facility and security.
END OF SECTION  28 46 00
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SECTION 31 10 00 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Protecting existing trees, shrubs, groundcovers, plants, and grass to remain. 
2. Removing existing trees, shrubs, groundcovers, plants, and grass. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above- and below-grade site improvements. 
6. Disconnecting, capping or sealing, and removing site utilities. 
7. Temporary erosion and sedimentation control measures. 

B. Related Sections include the following: 
1. Division 01 Section "Temporary Facilities and Controls" for temporary utilities, temporary 

construction and support facilities, temporary security and protection facilities. 
2. Division 31 Section "Earth Moving for Sites" for soil materials, excavating, backfilling, and site 

grading. 
3. Division 32 Section "Plants" for finish grading including preparing and placing planting soil 

mixes and testing of topsoil material. 

1.3 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay 
particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; 
reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; 
and free of subsoil and weeds, roots, toxic materials, or other nonsoil materials. 

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected during 
construction, and defined by the drip line of individual trees or the perimeter drip line of groups of trees, 
unless otherwise indicated. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared materials 
shall become Contractor's property and shall be removed from Project site. 

1.5 SUBMITTALS 

A. Photographs, sufficiently detailed, of existing conditions of trees and plantings, adjoining construction, 
and site improvements that might be misconstrued as damage caused by site clearing. 
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B. Record drawings, according to Division 01 Section "Project Record Documents," identifying and 
accurately locating capped utilities and other subsurface structural, electrical, and mechanical conditions. 

1.6 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 

1.7 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 
facilities during site-clearing operations. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction. 
2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having 

jurisdiction. 
B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises 

where indicated. 
C. Utility Locator Service:  Notify utility locator service for area where Project is located before site 

clearing. 
D. Do not commence site clearing operations until temporary erosion and sedimentation control measures 

are in place and have been approved by NCDEQ. 
E. Protection of Existing Improvements:  Provide protections necessary to prevent damage to existing 

improvements indicated to remain in place.  Protect improvements on adjoining properties and on 
Owner's property.  Restore damaged improvements to their original condition, as acceptable to property 
owners. 

F. Protection of Existing Trees and Vegetation:  Protect existing trees and other vegetation indicated to 
remain in place against unnecessary cutting, breaking or skinning of roots, skinning or bruising of bark, 
smothering of trees by stockpiling construction materials or excavated materials within drip line, excess 
foot or vehicular traffic, or parking of vehicles within drip line.  Provide temporary guards and fencing to 
protect trees and vegetation to be left standing. 
1. Water trees and other vegetation to remain within limits of contract work as required to maintain 

their health during course of construction operations. 
2. Provide protection for roots over 1-1/2 inch in diameter that are cut during construction 

operations.  Coat cut faces with an emulsified asphalt or other acceptable coating formulated to 
use on damaged plant tissues.  Temporarily cover exposed roots with wet burlap to prevent roots 
from drying out; cover with earth as soon as possible. 

3. Repair or replace trees and vegetation indicated to remain that are damaged by construction 
operations in a manner acceptable to Engineer.  Employ a licensed arborist to repair damage to 
trees and shrubs. 

4. Replace trees that cannot be repaired and restored to full-growth status, as determined by arborist. 
G. Existing Services:  Indicated locations are approximate; determine exact locations before commencing 

Work. Arrange and pay for disconnecting, removing, capping, and plugging utility services.  Notify 
affected utility companies in advance and obtain approval before starting this Work.  Place markers to 
indicate location of disconnected services.  Identify service lines and capping locations on Project Record 
Documents. 
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PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in Division 31 
Section "Earth Moving for Sites." 
1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not available 

on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during construction. 
B. Locate and clearly flag trees and vegetation to remain or to be relocated. 
C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to approved 
sediment and erosion control drawings and NCDEQ regulations. 

B. Inspect, repair, and maintain erosion and sedimentation control measures during construction until 
permanent vegetation has been established. 

C. Following NCDEQ approval remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 

3.3 TREE PROTECTION 

A. Erect and maintain temporary fencing around tree protection zones before starting site clearing.  Remove 
fence when construction is complete. 
1. Do not store construction materials, debris, or excavated material within fenced area. 
2. Do not permit vehicles, equipment, or foot traffic within fenced area. 
3. Maintain fenced area free of weeds and trash. 

B. Do not excavate within tree protection zones, unless otherwise indicated. 
C. Where excavation for new construction is required within tree protection zones, hand clear and excavate 

to minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and 
cleanly cut roots as close to excavation as possible. 
1. Cover exposed roots with burlap and water regularly. 
2. Temporarily support and protect roots from damage until they are permanently redirected and 

covered with soil. 
3. Coat cut faces of roots more than 1-1/2 inches in diameter with an emulsified asphalt or other 

approved coating formulated for use on damaged plant tissues. 
4. Backfill with soil as soon as possible. 

D. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in 
a manner approved by Engineer. 
1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of proposed 

repairs and to repair damage to trees and shrubs. 
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2. Replace trees that cannot be repaired and restored to full-growth status, as determined by 
Engineer. 

3.4 UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures before 
site clearing, when requested by Contractor. 
1. Verify that utilities have been disconnected and capped before proceeding with site clearing. 

B. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 
1. Arrange with utility companies to shut off indicated utilities. 
2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

C. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted under the following conditions and then only after arranging to provide temporary utility 
services according to requirements indicated: 
1. Notify Engineer not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Engineer's written permission. 

D. Excavate for and remove underground utilities indicated to be removed. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction. 
1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where 

such roots and branches obstruct installation of new construction. 
3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 inches below 

exposed subgrade. 
4. Use only hand methods for grubbing within tree protection zone. 
5. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further 
excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and compact each 

layer to a density equal to adjacent original ground. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 
B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying 

subsoil or other waste materials. 
1. Remove subsoil and nonsoil materials from topsoil, including trash, debris, weeds, roots, and other 

waste materials. 
2. Where existing trees are indicated to remain, leave existing topsoil in place within drip lines to 

prevent damage to root system. 
C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  Grade and 

shape stockpiles to drain surface water.  Cover to prevent windblown dust. 
1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within tree protection zones. 
3. Dispose of excess topsoil as specified for waste material disposal. 
4. Stockpile surplus topsoil to allow for respreading deeper topsoil. 
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3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new 
construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 
1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing 

pavement to remain before removing existing pavement.  Saw-cut faces vertically. 
2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 

3.8 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 
1. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  

Store or stockpile without intermixing with other materials and transport them to recycling 
facilities. 

2. Burning is not permitted on Owner’s Property 

END OF SECTION 31 10 00 
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SECTION 31 20 10 - EARTH MOVING FOR SITES 
 
 
PART 1: GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section. 
B. Subsurface Exploration Report.  
 

1.2 SUMMARY 
 
A. This Section includes the following, for areas outside of the building limits: 

1. Preparing and grading subgrades. 
2. Excavating and backfilling. 
3. Subsurface drainage backfill for trenches. 
4. Excavating and backfilling trenches. 

B. Related Sections:  The following Sections contain requirements that relate to this Section. 
1. Division 01 Sections for allowances, definitions and procedures. 
2. Division 31 Section "Site Clearing" for site stripping, grubbing, topsoil removal, and tree 

protection. 
3. Divisin 31 Section “Earth Moving for Buildings” for grading, excavating and backfilling within 

10-ft of the proposed building limits. 
4. Division 31 Section “Erosion and Sedimentation Control”, for all areas of the site that are graded 

or disturbed by any construction operations 
5. Division 33 Section “Storm Utility Drainage Piping” for storm drainage. 
 

1.3 UNIT PRICES 
 
A. Rock Measurement:  Volume of rock actually removed, measured in original position, but not to exceed 

the following: 
1. 12 inches beneath proposed finish grade. 

B. Unit prices for unsuitable soil and rock removal shall include all work and materials as defined in 
Division 01 sections. 

 
1.4 DEFINITIONS 

 
A. Excavation consists of the removal of material encountered to subgrade elevations and the reuse or 

disposal of materials removed.  Refer to the following section for additional definitions of classified 
excavations. 

B. Subgrade:  The uppermost surface of an excavation or the top surface of a fill or backfill immediately 
below base course, drainage fill, or topsoil materials. 

C. Borrow:  Soil material obtained off-site when sufficient approved soil material is not available from 
excavations. 

D. Unauthorized excavation consists of removing soil materials beyond indicated subgrade elevations or 
dimensions without direction by the Engineer.  Unauthorized excavation, as well as remedial work 
directed by the Engineer, shall be at the Contractor's expense. 

H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below ground 
surface. 

I. Utilities include on-site underground pipes, conduits, ducts, and cables, as well as underground services 
within building lines. 

 
1.5 EXCAVATION CLASSIFICATIONS 
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A. Excavation Classifications:  All excavation is classified as General Excavation except for Rock and 

Unsuitable Soil Materials as defined in this section. 
1. General Excavation: Excavation, removal and/or disposal of pavements and other obstructions 

visible on surface; underground structures, utilities, and other items indicated to be demolished 
and/or removed; together with soil, boulders, and other materials encountered that are not 
classified as rock, unsuitable soil, or unauthorized excavation. 
a. Intermittent drilling, blasting, or ripping to increase production and not necessary to permit 

excavation of material encountered will be considered general excavation. 
b. Soil (irregardless of nature) or other debris encountered above proposed subgrade 

elevations shall be considered general excavation unless determined by the Engineer to 
meet the definintion of rock. 

2. Unsuitable Soil Excavation: Removal and disposal of soil materials or other debris encountered at 
or below proposed subgrade elevations which is deemed unsuitable to remain in place by the 
Engineer or Owner’s Independent Testing Agengy.   
a. Soil and/or other debris encountered above proposed subgrade elevations shall be 

considered general excavation. 
b. Soil material which, in the opinion of the Engineer or Owner’s independent testing agency, 

can be repaired by scarifying, drying and recompacting or material which is made 
unsuitable by delay of work, lack of protection or other actions of the Contractor or his 
Sub-Contractors shall not be considered as unsuitable soil and shall be repaired or replaced 
by the Contractor at no additional cost to the Owner. 

c. Any material moved or removed without the measurement by the Owner’s independent 
testing agency and approval by the Engineer will be considered as general excavation. 

d. Surface topsoil, regardless of thickness encountered, shall not be considered unsuitable 
soil. 

e. Stones, rocks and boulders not meeting classifications of rock shall not be considered 
unsuitable soil.  Stones, rocks and boulders shall be removed from soil as necessary if soil 
is to be used as fill or backfill.  Removed stones, rocks and boulders shall be removed from 
the site. 

3. Mass rock Excavation: Removal, in open excavations, of rock material in beds, ledges, 
unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1.5-cu.yd. 
that cannot be removed by rock excavating equipment equivalent to the following in size and 
performance ratings, without systematic drilling, ram hammering, ripping, or blasting, when 
permitted.  In the event rock (as defined above) is encountered, the Contractor shall immediately 
notify the Engineer.   
a. Mass Rock Excavation Equipment:  Late-model, track-type CAT D-8 crawler tractor 

operating at one mile per hour in the lowest available gear, and at the highest normal 
operating rpm pulling a sharp, single-toothed ripper.  The Contractor shall provide 
equipment specification and test data verifying that the equipment to be used for 
demonstration purposes complies with the minimum requirements.  The equipment shall be 
in good repair and in proper working condition.  The Owner reserves the right to inspect 
and approve the backhoe to be used for demonstration purposes.  The Contractor shall 
demonstrate (at no additional cost) to the Engineer or Owner’s independent testing agency 
that the rock cannot be practically ripped with equipment equivalent that specified above 
without systematic drilling and blasting.  Mass rock is defined as material which, after 1 
hour of continuous ripping using the equipment described above, produces less than 30 
cubic yards of removeable material. 

4. Trench Rock Excavation:  Removal, in trench excavations, of rock material in beds, ledges, 
unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1.0-cu.yd. 
that cannot be removed by rock excavating equipment equivalent to the following in size and 
performance ratings, without systematic drilling, ram hammering, ripping, or blasting, when 
permitted.  In the event rock (as defined above) is encountered, the Contractor shall immediately 
notify the Engineer. 
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a. Trench rock excavation equipment:  Late-model, track mounted CAT 330 or equivalent 
hydraulic excavator equipped with a narrow bucket with new rock teeth and operating at 
the highest normal operating RPM.  The Contractor shall provide equipment specification 
and test data verifying that the equipment to be used for demonstration purposes complies 
with the minimum requirements.  The equipment shall be in good repair and in proper 
working condition.  The Owner reserves the right to inspect and approve the backhoe to be 
used for demonstration purposes.   Trench rock is defined as material which, after 1 hour of 
continuous digging using the equipment described above, removes at less 10 cubic yards 
material.   

5. Classified excavation requrements: 
a. Excavations more than 10 feet in width and pits more than 30 feet in either length or width 

are defined as open excavations.  Excavations less than 10 feet in width and pits less than 
30 feet in both length and width are defined as trench excavations. 

b. Contractor shall expose and clean the rock material for inspection and measurement by the 
Engineer. 

c. Do not excavate rock or unsuitable soil until it has been classified and cross-sectioned by 
the Owner’s independent testing agency or Engineer. Any material moved or removed 
without the measurement by the Owner’s independent testing agency and approval by the 
Engineer will be considered as unclassified excavation. 

d. The Engineer shall be the final judge on what is classified as unsuitable or rock excavation. 
e. The contractor may be required to provide equipment specification data verifying that the 

above minimum-rated equipment will be used for demonstration purposes. The equipment 
shall be in good repair and in proper working condition. 

f. Rippable rock, weathered rock or overburden which is not classified as rock according to 
the above definitions shall be considered General Excavation. 

 
1.6 SUBMITTALS 

 
A. General:  Submit the following according to the Conditions of the Contract and Division 01 Specification 

Sections. 
B. Test Reports:  In addition to test reports required under field quality control, submit the following: 

1. Laboratory analysis of each soil material proposed for fill and backfill from on-site and borrow 
sources. 

2. One optimum moisture-maximum density curve for each soil material. 
3. Reports of all laboratory and field tests including evaluations of subgrades and foundation bearing 

conditions. 
4. As-built survey of athletic fields, courts and tracks demonstrating compliance with specified 

tolerances. 
C. Blasting plan approved by authorities having jurisdiction if applicable due to on-site rock. 
D. Report of rock or unsuitalble soil removal with quantities confrimed in writing by the Engineer or 

Owner’s independent testing agency. 
 
1.7 QUALITY ASSURANCE 

 
A. Codes and Standards:  Perform earthwork complying with requirements of authorities having jurisdiction. 

Any earthwork required for preparation of parking areas and drives shall comply with current NCDOT 
Standard Specifications as per the North Carolina Construction Manual. 

B. Comply with applicable requirements of NFPA 495--Explosive Materials Code. 
C. Testing and Inspection Service:  Owner will employ a qualified independent geotechnical engineering 

testing agency to classify proposed on-site and borrow soils to verify that soils comply with specified 
requirements and to perform required field and laboratory testing. 
1. Off-site borrow material, if any, shall be tested and inspected prior to it's use. All soil tests done to 

qualify off-site fill material for use on-site shall be paid by the Contractor as well as compaction 
retests required due to failure of the original tests. 
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D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements of Division 
01.  
1. Before commencing earthwork, meet with representatives of the governing authorities, Owner, 

Engineer, consultants, Geotechnical Engineer, independent testing agency, and other concerned 
entities.  Review earthwork procedures and responsibilities including testing and inspection 
procedures and requirements.  Notify participants at least 3 working days prior to convening 
conference.  Record discussions and agreements and furnish a copy to each participant. 

 
1.8 PROJECT CONDITIONS 

 
A. Existing Utilities:  Do not interrupt existing utilities serving facilities occupied by the Owner or others 

except when permitted in writing by the Engineer and then only after acceptable temporary utility 
services have been provided. 
1. Provide a minimum 48-hours' notice to the Engineer and receive written notice to proceed before 

interrupting any utility. 
B. Demolish and completely remove from site existing underground utilities indicated to be removed.  

Coordinate with utility companies to shutoff services if lines are active. 
 
1.9 PAYMENT 

 
A. General Excavation:  All general excavation to the lines and grades indicated on the drawings including 

all necessary off-site disposal of excess materials and/or off-site borrow of fill materials shall be included 
in the base bid. 
1. No statement is made or implied that the on-site grading and earthwork indicated on the drawings 

is balanced. 
B. Unsuitable Soil Material Excavation:  Unsuitable soil material excavation in excess of the project 

allowances will be paid by unit prices included in the Contract Documents. 
1. Unused amounts of monies included under allowances shall be credited to the Owner by deduct 

change order. 
C. Rock Excavation:  Rock excavation in excess of the project allowances will be paid by unit prices agreed 

to by all parties prior to excavation. 
 
PART 2: PRODUCTS 
 
2.1 SOIL MATERIALS 

 
A. General:  Provide approved borrow soil materials from off-site when sufficient approved soil materials 

are not available from excavations. 
B. Imported Fill Materials:  ASTM D 2487 soil classification groups ML,CL, SP, SC, and SM; or a 

combination of these groups, free of rock or gravel larger than 2 inches in any dimension, debris, waste, 
frozen materials, vegetation and other deleterious matter; with a Plasticity Index less than 20 and a Liquid 
Limit less than 40. 

C. Satisfactory Soil Materials:  ASTM D 2487 soil classification groups ML, CL, SW, SP, SC, and SM; free 
of rock or gravel larger than 2 inches (50 mm) in any dimension, debris, waste, frozen materials, 
vegetation and other deleterious matter; with a Plasticity Index less than 20 and a Liquid Limit less than 
50.  Soils free of organics and having a plasticity index greater than 20 but less than 35 and a liquid limit 
greater than 50 but less than 70 may be used as fill deeper than 4-feet below final grade but only if the 
soil can be properly compacted. 

D. Unsatisfactory Soil Materials:  ASTM D 2487 soil classification groups MH, CH, OL, OH, and PT.  Soils 
having a Plasticity Index greater than 35 and a Liquid Limit greater than 70 are also unsatisfactory for use 
as fill unless otherwise approved by the geotechnical engineeer of record. MH/CH can be used only if 
meeting conditions as described in section 2.1-C 

E. Unsuitable Soil:  Existing, in-place soil, materials or other debris encounterd at or below proposed 
subgrade elevations deemed unsuitable by the Engineer or the Owner’s independent testing agency to 
remain in place and/or for use as fill or backfill material or subgrade.  Soil material which, in the opinion 
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of the Engineer or Owner’s independent testing agency, can be repaired by scarifying, drying and 
recompacting and/or material which is made unsuitable by delay of work, lack of protection or other 
actions of the Contractor or his Sub-Contractors shall not be considered as unsuitable material and shall 
be repaired or replaced by the Contractor at no additional cost to the Owner.  Moisture content alone shall 
not be the determining factor as to the presence of unsuitable soil.  Topsoil shall not be considered 
unsuitable regardless of thickness from the exisiting ground surface. 

F. Backfill and Fill Materials:  Imported fill or satisfactory soil materials. 
F. Base Course Material:  Type A aggregate base course meeting the requirements of Section 520 of 

NCDOT “Standard Specifications for Roads and Structures.” 
G. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 

natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more 
than 12 percent passing a No. 200 sieve. 

H. Bedding Material:  #57 washed stone. 
I. Drainage Fill:  #57 washed stone. 
J. Filtering Material/Stone:  #57 washed stone. 
K. Filter Sand:  Washed, coarse to very coarse sand,1.0 mm to 2.0 mm particles. 
L. Impervious Fill:  Clayey or silty soil mixtures capable of compacting to a dense state with an maximum 

permeability of 1x10-6-cm/s compacted to at least 95% of the maximum dry density per ASTM D-698.  
ASTM D 2487 soil classification groups CH, CL, SC, MH, and ML; free of rock, brush, roots, and other 
organic material subject to decomposition. 

 
2.2 PROCESSED AGGREGATE MATERIALS 

 
A. Base Course Material:  Type A aggregate base course meeting the requirements of Section 520 of 

NCDOT “Standard Specifications for Roads and Structures.” 
B. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 

natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more 
than 12 percent passing a No. 200 sieve. 

C. Bedding Material:  #57 washed stone. 
D. Drainage Fill:  #57 washed stone. 
E. Filtering Material:  #57 washed stone. 
F. Coarse Sand:  Grain Size Distribution (ASTM C136-95A): 
  Sieve Size Percent Passing 
  3/8” 100 
  #4 95-100 
  #8 85-97 
  #16 60-80 
  #30 10-20 
  #50 5-15 
  #100 0-5 
 

2.3 ACCESSORIES 
 

A. Drainage (Filter) Fabric:  Nonwoven geotextile, specifically manufactured as a drainage geotextile; made 
from polyolefins, polyesters, or polyamides; and with the following minimum properties determined 
according to ASTM D 4759 and referenced standard test methods: 
1. Grab Tensile Strength:  110 lbf (490 N); ASTM D 4632. 
2. Tear Strength:  40 lbf (178 N); ASTM D 4533. 
3. Puncture Resistance:  50 lbf (222 N); ASTM D 4833. 
4. Water Flow Rate:  150 gpm per sq. ft. (100 L/s per sq. m); ASTM D 4491. 
5. Apparent Opening Size:  No. 50 (0.3 mm); ASTM D 4751. 

 
PART 3: EXECUTION 
 
3.1 PREPARATION 
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A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, 

lateral movement, undermining, washout, and other hazards created by earthwork operations. 
B. Protect subgrades and foundation soils against freezing temperatures or frost.  Provide protective 

insulating materials as necessary. 
C. Provide erosion control measures to prevent erosion or displacement of soils and discharge of soil-

bearing water runoff or airborne dust to adjacent properties and walkways. 
D. Site Maintenance:  The Contractor shall be responsible to take whatever measures are necessary to insure 

reasonable accessibility to and on the construction site so that undue delays are avoided under normal 
weather conditions.  These measures shall include, but not be limited to, the following: 
1. Maintaining the surface of the soils in a manner to promote drainage runoff and avoid ponding of 

water, especially prior to predicted rain events. 
2. Avoiding operation of temporary water sources or hoses in a manner which will cause unnecessary 

and repeated wetting of the site.   
3. Fill in severely rutted areas which are ponding water during the construction activities or after rain 

events with drainage fill material to assist drying and allow construction activities to continue.   
4. Provide drying of surface soils and soils intended for filling or backfilling as required to promote 

accelerated drying of those materials.   
5. After successful drying efforts or prior to predicted rain events, grade the areas back to a smooth 

condition to promote drainage runoff.   
6. Controlling vehicular traffic, both construction and personal on the site in a manner to prevent 

undue damage to soils whenever possible and practical. 
7. Providing temporary staging areas of crushed stone or other materials around the construction site 

which will better withstand the weather and traffic and keep the site accessible immediately or 
shortly after rain events. 

8. Provide de-watering equipment for any areas collecting water which may affect construction or 
soil densities under built areas. 

9. Any claims for weather related delays considered shall be considered with particular attention paid 
to the Contractor's efforts in regard to the above requirements 

 
3.2 DEWATERING 

 
A. Prevent surface water and subsurface or ground water from entering excavations, from ponding on 

prepared subgrades, and from flooding Project site and surrounding area. 
B. Protect subgrades and foundation soils from softening and damage by rain or water accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in 
excavations.  Do not use excavated trenches as temporary drainage ditches. 

2. Install a dewatering system (such as well points) as needed to keep subgrades dry and convey 
groundwater away from excavations.  Maintain until dewatering is no longer required. 

C. Soft wet soils, if present at the surface, shall be dried in place by the Contractor prior to placing fill. 
Drying shall be accomplished by discing, plowing or other means necessary and shall be included in the 
Contractor’s bid.  Site soils are typical of the area and susceptible to loss of strength if they become wet, 
resulting in softening and rutting during construction.  Site soils are extremely moisture sensitive, 
therefore, the Contractor shall take active and aggressive steps to dry soil materials wet of optimum to 
maintain construction progress through the work and to maintain access to and around the construction.  
The Contractor, at his option and cost may remove unstable, wet materials and replace with available fill 
materials in lieu of accomplishing soil drying procedures. 

 
3.3 EXPLOSIVES 

 
A. Explosives:  The use of explosives is prohibited. 

 
3.4 STABILITY OF EXCAVATIONS 
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A. Comply with local codes, ordinances, and requirements of authorities having jurisdiction to maintain 
stable excavations.  Contractor is responsible for ensuring all excavation operations and other 
construction comply with applicable OSHA requirements.  Contractor shall provide temporary shoring 
and bracing as needed to construct the proposed improvements and comply with the above requirements.  

 
3.5 APPROVAL OF SUBGRADE PRIOR TO PLACING FILL OR OTHER IMPROVEMENTS 

 
A. Notify Engineer when excavations have reached required subgrade. 
 
B. After stripping is complete the exposed subgrade shall be proofrolled with a fully loaded dual wheel 

tandem axial dump truck or similar construction equipment.  Four passes shall be made in each 
orthogonal direction.  The proofrolling operation shall be observed by the Engineer.  Should any area fail 
to tighten up after proofrolling and continue to rut and/or pump, the soil shall be scarified and moistened 
or aerated and recompacted.  Repeat proofrolling operations. 

C. When Engineer or Owner’s independent testing agency determines that unforeseen unsatisfactory soil is 
present, continue excavation and replace with compacted backfill or fill material as directed. 
1. Unforeseen additional excavation and replacement with suitable material approved by the 

Engineer will be considered unsuitable material and will be paid by unit prices included in the 
Contract Documents.  Refer to Division 01 Sections. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction 
activities, as directed by Engineer.  Install french drains at design subgrade if directed by the Owner’s 
independent testing agency and approved by the Engineer. 

 
3.6 UNAUTHORIZED EXCAVATION 

 
A. Fill unauthorized excavation under foundations or wall footings by extending indicated bottom elevation 

of concrete foundation or footing to excavation bottom, without altering required top elevation.  Lean 
concrete fill may be used to bring elevations to proper position when acceptable to the Engineer. 
1. Fill unauthorized excavations under other construction as directed by the Engineer or the Owner’s 

independent testing agency. 
B. Where indicated widths of utility trenches are exceeded, provide stronger pipe, or special installation 

procedures, as required by the Engineer. 
 
3.7 STORAGE OF SOIL MATERIALS 

 
A. Stockpile excavated materials acceptable for backfill and fill soil materials, including acceptable borrow 

materials.  Stockpile soil materials without intermixing.  Place, grade, and shape stockpiles to drain 
surface water.  Cover to prevent wind-blown dust. 
1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 

remaining trees. 
 
3.8 BACKFILL 

 
A. Backfill excavations promptly, but not before completing the following: 

1. Acceptance of construction below finish grade. 
2. Removal of trash and debris from excavation. 
3. Removal of temporary shoring and bracing, and sheeting. 
4. Removal of objectionable materials, including rocks larger than acceptable size, from backfill 

soils. 
 
3.9 UTILITY TRENCH BACKFILL 

 
A. Place and compact bedding course on rock and other unyielding bearing surfaces and to fill unauthorized 

excavations.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes 
and for joints, fittings, and bodies of conduits. 
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B. Pipe sleeves and concrete backfill trenches that carry below or pass under footings and that are excavated 
within 18 inches of footings.  Place concrete to level of bottom of footings.  Contact the Engineer or the 
Owner’s independent testing agency to coordinate details, procedures and possible alternatives. 

C. Provide 4 inch thick concrete base slab support for piping or conduit less than 30 inches  below surface of 
roadways.  After installation and testing, completely encase piping or conduit in a minimum of 4 inches 
of concrete before backfilling or placing roadway base course. 

D. Place and compact initial backfill of satisfactory soil material or base course material, free of particles 
larger than 1 inch, to a height of 12 inches over the utility pipe or conduit. Place in lifts small enough to 
get the required density with hand held equipement. 
1. Carefully compact material under pipe haunches and bring backfill evenly up on both sides and 

along the full length of utility piping or conduit to avoid damage or displacement of utility system. 
 
E. Coordinate backfilling with utilities testing. 
F. Fill voids with approved backfill materials as shoring and bracing, and sheeting is removed. 
G. Place and compact final backfill of satisfactory soil material to final subgrade. 
H. Install detectable warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 

inches below subgrade under pavements and slabs. 
 
3.10 FILL 

 
A. Preparation:  Remove vegetation, topsoil, debris, wet, and unsatisfactory soil materials, obstructions, and 

deleterious materials from ground surface prior to placing fills. 
1. Plow strip, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will 

bond with existing surface. 
B. Obtain approval of subgrade as specified prior to placing fill. 
C. Place fill material in layers to required subgrade elevations for each location listed below. 

1. In pond/basin embankments, use impervious fill. 
2. In all other areas use satisfactory excavated or borrow soil materials. 

D. Following placement of fill, surfaces shall be proofrolled as described in the Field Quality Control 
section.  The proofrolling operation shall be observed by the Owner’s testing agency.  Should any area 
fail to tighten up after proofrolling and continue to rut and/or pump, the soil shall be scarified and 
moistened or aerated and recompacted.  Repeat proofrolling operations. 

E. Overbuild Deep Fill Slopes:  Overbuild fill slopes in building or pavement areas that are taller than 6 feet 
and cut back to firm material following compaction.  Fill slopes taller than 6 feet shall be overbuilt a 
sufficient distance to achieve required compaction at the design slope surface. 

 
3.11 MOISTURE CONTROL 

 
A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before compaction to 

within 2 percent of optimum moisture content. 
1. Do not place backfill or fill material on surfaces that are muddy, frozen, or contain frost or ice. 
2. Remove and replace, or scarify and air-dry satisfactory soil material that is too wet to compact to 

specified density. 
a. Stockpile or spread and dry removed wet satisfactory soil material. 
b. Wet Soils required to be removed and replaced is at no cost to the owner unless otherwise 

approved by the Engineer. 
 
3.12 COMPACTION 

 
A. Place backfill and fill materials in layers not more than 6-8 inches (200 mm) in loose depth for material 

compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill materials evenly to required elevations. 
C. Percentage of Maximum Dry Density Requirements:  Compact soil to not less than the following 

percentages of maximum dry density according to ASTM D698 Standard Proctor: 
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1. Each layer of backfill or fill material shall be compacted to at least 95% of the standard Proctor 
Density (ASTM D-698). The final foot of fill benath pavements and floor slabs shall be compacted 
to at least 98% of the standard Proctor Density (ASTM D-698).  Moisture content of the fill during 
placement shall be kept within 2% from the optimum moisture. 

2. In pond/basin embankments, compact each layer of backfill or fill material at 95% of the standard 
Proctor Density (ASTM D-698). Moisture content of the fill during placement shall be kept within 
3% of optimum. 

 
3.13 GRADING 

 
A. General:  Uniformly grade areas to a smooth surface, free from irregular surface changes.  Comply with 

compaction requirements and grade to cross sections, lines, and elevations indicated. 
1. Provide a smooth transition between existing adjacent grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to conform to required surface tolerances. 

B. Site Grading:  Slope grades to prevent ponding.  Finish subgrades to required elevations within the 
following tolerances: 
1. All areas:  Plus or minus 1.2 inches (0.10 foot). 
2. Pond Embankments:  Construct embankment to an elevation 10% higher than the design height to 

allow for settling. 
 

3.14 FIELD QUALITY CONTROL 
 
A. Testing Agency Services:  Allow testing agency to inspect and test each subgrade and each fill or backfill 

layer.  Do not proceed until test results for previously completed work verify compliance with 
requirements. 
1. Perform field in-place density tests using the Drive Tube Method (ASTM D 2937), the Sand Cone 

Method (ASTM D 1556), or the Nuclear Method (ASTM D 2922).  If the Nuclear Method is used, 
the moisture content determined by the nuclear density shall be verified by performing one 
moisture content test per ASTM D 2216 for every five nuclear density tests. Calibrate the nuclear 
gauge with a sand cone or drive tube test every 5 tests or when the material changes. 

2. Perform a sufficient number of field in-place density tests to confirm compaction is being achived 
but not less than one density test per 500 cubic yards of fill placed or one test per foot of fill 
thinkness, whichever results in the greater number of tests.  

3. Trench Backfill:  Perform at least one field in-place density test per 1 foot of thickness for every 
100 linear feet of trench. 

4. Pond Embankments:  At subgrade and at each compacted fill and backfill layer, perform at least 
one field in-place density test per 1 foot thickness for every 200 linear ft. or less of embankment.  
Monitor use of impervious fill as embankment materials. 

B. When testing agency reports that subgrades, fills, or backfills are below specified density, scarify and 
moisten or aerate, or remove and replace soil to the depth required, recompact and retest until required 
density is obtained. 

C. Proofrolling:  Subgrade to receive fill and finish grade shall be proofrolled with a fully loaded dual wheel 
tandem axial dump truck or similar construction equipment.  Four passes shall be made in each 
orthogonal direction.  The proofrolling operation shall be observed by the Owner’s testing agency.  
Should any area fail to tighten up after proofrolling and continue to rut and/or pump, the soil shall be 
scarified and moistened or aerated and recompacted.  Repeat proofrolling operations. 

D. Perform evaluation of soils to be used as embankment fill. 
 
3.21 PROTECTION 

 
A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of 

trash and debris. 
B. Repair and re-establish grades to specified tolerances where completed or partially completed surfaces 

become eroded, rutted, settled, or lose compaction due to subsequent construction operations or weather 
conditions. 
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1. Scarify or remove and replace material to depth directed by the Engineer; reshape and recompact 
at optimum moisture content to the required density. 

C. Settling:  Where settling occurs during the Project correction period, remove finished surfacing, backfill 
with additional approved material, compact, and reconstruct surfacing. 
1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 

eliminate evidence of restoration to the greatest extent possible. 
 

3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS 
 
A. Disposal:  Remove surplus soil and waste material, including unsatisfactory soil, excess topsoil, trash, 

and debris, and legally dispose of it off the Owner's property. 

END OF SECTION 31 20 10 
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SECTION 31 25 00 - EROSION AND SEDIMENTATION CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. The extent of erosion and sediment control work is indicated on the drawings and specified herein. 

B. Related Sections: 
1. Division 31 Section "Site Clearing" for site stripping, grubbing, topsoil removal, and tree 

protection. 
2. Division 31 Section "Earth Moving for Buildings" and “Earth Moving for Sites” for subgrade 

preparation, grading, and placement operations. 
3. Division 33 Section "Storm Utility Drainage Piping" for storm drainage work. 
4. Division 3 Section "Plants" and “Turfs and Grasses” for finish grading, including placing and 

preparing topsoil for lawns and planting. 

1.3 PERFORMANCE REQUIREMENTS 

A. Codes and Standards:  Comply with the rules and regulations for erosion and sediment control as adopted 
by the State of North Carolina and appropriate local authorities. 
1. Refer to the North Carolina Erosion and Sediment Control Planning and Design Manual (E&S 

Manual), latest edition, and any subsequent amendments for details, procedures and practices 
expected for compliance with these requirements.  Contractor shall purchase and maintain a 
copy of the manual on site. 

B. Approvals:  The drawings have been reviewed by the North Carolina Department of Environmental 
Quality (NCDEQ), Land Quality Section for compliance with state law (Sediment and Pollution Control 
Act of 1973, and any subsequent amendments).  The Contractor may request and receive from the 
Engineer a copy of the approval letter issued by NCDEQ. 

C. Contractor's Responsibilities:  The extent of major requirements is indicated on the drawings.  The 
Contractor shall be responsible for monitoring the effectiveness of the erosion control measures, and for 
maintaining, repairing, replacing or modifying the control measures as required to effectively control 
siltation and erosion, including the protection of public rights-of-way and points of storm water 
discharge. 
1. No change orders or modifications to the Contract amount will be allowed for relocation, re-

adjustments, or minor modifications required by NCDEQ to erosion control measures indicated.  
Major changes in the control measures or any additional control measures required by NCDEQ to 
contain the erosion and sediment on the site shall be paid for as changes in the work in accordance 
with the requirements of the Contract. 

2. Additional measures required as a result of the Contractor’s failure to correctly follow the 
approved construction sequence, maintain the installed measures, or properly repair the installed 
measures shall be the Contractor’s responsibility, and the Contractor shall pay for such additional 
measures. 
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3. The Contractor is fully responsible for all applicable permits and approvals for off-site borrow and 
waste areas.   

4. The Contractor shall have full responsibility for the construction and maintenance of erosion 
control and sedimentation control facilities as shown on the Drawings and as specified herein.  

5. The Contractor shall at all times provide the operation and maintenance necessary to operate the 
permitted sediment and erosion controls at optimum efficiency. 

6. The Contractor shall provide permanent or temporary ground cover as soon as possible over 
disturbed areas of the site in accordance with the NPDES guidelines provided on the Drawings.   

D. Violations:  It shall be the Contractor's responsibility to provide the erosion and sediment control 
measures as shown on the drawings and as otherwise required and/or as directed by governing authorities.  
Citations, penalties or fines issued by the N.C. Department of Environmental Quality or other governing 
authorities due to the failure or negligence on the part of the Contractor to implement and/or maintain 
these control measures will be the sole responsibility of the Contractor, and the Contractor shall hold the 
Owner and Engineer harmless from any resulting damages or fines. 

1.4 PRODUCT HANDLING 

A. Deliver seed, fertilizer and other packaged materials in unopened original packages with labels legible 
and intact.  Seed packages shall bear a guaranteed analysis by a recognized authority. 

B. On-site storage of materials shall be kept to a minimum.  Wet or damaged seed or other material shall be 
removed from the project site immediately. 

1.5 MONITORING AND RECORD KEEPING 

A. Contractor shall abide by all conditions of the General Permit to Discharge Stormwater under the 
National Pollutant Discharge Elimination System (NPDES), Permit No. NCG010000 (obtain copy from 
Owner) and the general requirements listed below.  NPDES General Permit No. NCG0100000 can be 
viewed at:   http://portal.ncNCDEQ.org/c/document_library/get_file?uuid=e541fd22-27e3-4c7e-aa11-
9396bdfcb091&groupId=38364. 

B. All sediment and erosion control devices and facilities shall be inspected at least once every seven (7) 
calendar days and within 24 hours after any storm event of greater than 0.5 inches of rain per 24 hour 
period. 

C. Stormwater discharges shall be inspected by observation for stormwater discharge characteristics (as 
listed below) at the above frequency to evaluate the effectiveness of the sediment control facilities, 
devices or practices.  Observations shall be made at all stormwater discharge outfalls and other locations 
were concentrated stormwater discharges from the site.  Observations shall be qualitative, no analytical 
testing or sampling is required.  If any visible off-site sedimentation is leaving the site, corrective action 
shall be taken to reduce the discharge of sediments. 
1. Color. 
2. Odor. 
3. Clarity. 
4. Floating solids. 
5. Suspended solids. 
6. Foam. 
7. Oil sheen. 
8. Other obvious indicators of stormwater pollution. 

D. The contractor shall perform and keep records of the above inspections.  Visible sedimentation found off 
the site shall be recorded with a brief explanation as the measures taken to prevent future releases as well 
as any measures taken to clean up the sediment that has left the site.  This record shall be made available 
to the Owner, Engineer and governmental authorities. 

PART 2 - PRODUCTS 
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2.1 MATERIALS 

A. Materials:  Refer to the E&S Manual for materials permitted with details required.  Contractor's proposed 
use of materials not meeting the requirements of the E&S Manual must be approved in writing by the 
Engineer. 

B. Gravel for Stone Filters:  Washed No. 57 stone or as indicated on the drawings. 
C. Silt Fabric:  A synthetic filter fabric or a pervious sheet of polypropylene, nylon, polyester, or 

polyethylene yarn, which is certified by the manufacturer or supplier as conforming to the following 
requirements. 
1. Filtering efficiency:  85% min. 
2. Tensile Strength at 20% (max) elongation:  30 lb/lin in (min). 
3. Slurry Flow Rate:  0.3 gal/sq-ft/min (min) 
4. Fabric shall contain ultraviolet ray inhibitors and stabilizers to provide a minimum of six months 

of expected useable construction life. 
D. Filter Fabric (for installation under riprap):  Woven geotextile fabric, apparent opening size no larger than 

US Standard Sieve no. 70, min. grab strength of 120-lbs. 
E. Manufactured Inlet Sediment Control Device:  Storm drainage inlet sediment control device shall be 

manufactured from woven polypropylene geotextile to fit the opening of a catch basin or drop inlet to 
filter sediment from runoff entering the inlet.  The device shall be a High Flow Siltsack as manufactured 
by ACF Environmental, Inc. or approved equal.  Device shall be provided with an integral curb deflector 
if installed at a catch basin with a vertical opening adjacent to a horizontal grate. 

F. Dewatering Silt Bag:  Permeable, non-woven geotextile bag manufactured to accept and filter pumped, 
sediment-laden water from dewatering activities.  Silt bag shall be sized as appropriate for the dewatering 
pump discharge rate and shall be fitted with a fill spout large enough to accommodate the discharge 
piping of the dewatering pump.  Silt bag shall be Dirtbag as manufactured by ACF Environmental, Inc. or 
approved equal. 

2.2 CHANNEL AND SLOPE MATTING 

A. Slope and Channel Matting: Erosion Control blankets shall be a machine-produced mat of curled wood 
fiber (excelsior) or synthetic polypropylene fiber as specified below.  The blanket shall be of consistent 
thickness with the fiber evenly distributed over the entire area of the mat.  The blanket shall be covered 
with a photo degradable plastic netting secured to the fiber mat. Slope matting and channel liners shall be 
excelsior mat unless otherwise indicated on the drawings. 
1. Excelsior Mat (Turf Reinforcement Mat): 

a. Fiber:  Curled wood excelsior of 80% six inch or longer fiber length with a consistent 
width of fibers evenly distributed throughout the mat.  Mat shall be smolder resistant with 
no chemical additives. 

b. Top and Bottom Netting:  Photo degradable extruded plastic netting with maximum mesh 
size of ¾” x ¾”. 

2. Coconut Mat (Turf Reinforcement Mat): 
a. Fiber:  100% coconut fiber (0.5-lbs./sq.yd.) 
b. Top Netting:  100% biodegradable jute (9.3-lbs/1000-sq.ft. approx. weight.) 
c. Bottom Netting:  100% biodegradable jute (7.7-lbs/1000-sq.ft. approx. weight.) 
d. C125BN by North American Green or approved equal. 

3. Wire Staples:  16 gauge steel wire, with minimum of 3" top and 6" long legs.  1.75 staples per 
square yard of matting minimum. 

2.3 RIPRAP 

A. Riprap:  Provide riprap of the class and quantity indicated on the Drawings.  While no specific gradation 
is required, the various sizes of the stone shall be equally distributed within the required size range.  The 
size of an individual stone shall be determined by measuring its long dimension.  Stone shall meet the 
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requirements of the following table for class and size distribution.  No more than 5% of the material 
furnished can be less than the minimum size specified nor no more than 10% of the material can exceed 
the maximum size specified. 

REQUIRED STONE SIZES - INCHES 
CLASS MINIMUM MIDRANGE MAXIMUM 

A 2 4 6 
B 5 8 12 
1 5 10 17 
2 9 14 23 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Existing Structures and Facilities 
1. Existing structures, facilities, and water courses shall be protected from sedimentation. 
2. The Contractor shall be responsible for the construction of necessary measures, and all costs shall 

be at the expense of the Contractor. 
3. Items to be protected from sedimentation deposits shall include, but are not limited to, all 

downstream property, natural waterways, streams, lakes and ponds, catch basins, drainage ditches, 
road gutters, and natural buffer zones. 

4. Control measures such as the erection of silt fences, barriers, dams, or other structures shall begin 
prior to any land disturbing activity.  Additional measures shall be constructed as required during 
the construction. 

5. All facilities installed shall be maintained continuously during construction until the disturbed 
areas are stabilized.  Contractor shall remove all erosion control measures at the end of the project 
at his expense unless otherwise directed by the Owner or his representative. 

6. Perform monitoring and record keeping as specified in this section. 

3.2 PROTECTIVE MEASURES 

A. Protective measures shall conform to all State and Local requirements. 
B. Construction and maintenance of sediment and erosion control measures shall be in accordance with all 

applicable laws, codes, ordinances, rules and regulations. 
1. Silt Fence:  Hog wire or wire mesh fastened to posts as recommended by the Manufacturer, and 

covered with silt fabric. 
2. Berms and Diversion Ditches:  These shall be graded channels with a supporting ridge on the 

lower side constructed across a sloping land surface.  Diversion ditches and berms shall be planted 
in vegetative cover as soon as completed. 

3. Mulching:  Mulching shall be used to prevent erosion and to hold soil and seed in place during the 
establishment of vegetation. 

4. Matting:  Temporary slope and channel matting shall be used for temporary stabilization during 
the establishment of seeded cover in all grassed ditches, channels, long slopes, and steep banks 
(6:1 or steeper) and additional areas as indicated on plans.  Matting shall be installed on any area 
on site as needed to provide temporary stabilization whether or not matting is indicated on the 
plan.  Install as indicated or per manufacturer’s instructions.  The installation of matting may be 
waived by the Engineer is surface stabilization is obtained by other methods within the appropriate 
and agreed time frames.  If adequate stabilization is not obtained, the Contractor shall install 
matting where required at no additional cost to the Owner.  Allowances in the contract for Turf-
Reinforcement Mat shall be considered to be in addition to the matting indicated on the plan and 
required by this Section. 
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5. Build Berm, Pits and Gravel Filter as shown on Drawings.  Maintain during construction to keep 
erosion and sedimentation to a minimum.  When it is necessary to remove berm, pits, and gravel, 
return area to required profiles and condition. 

6. Construction Entrances:  Construct all entrances in accordance with plans. Maintain all 
ingress/egress points to prevent tracking of soil onto the Owner's, public or private roads.  Any 
soil that is tracked onto the roads shall be removed immediately. 

7. Riprap:  Stone shall be graded so that the smaller stones are uniformly distributed throughout the 
mass.  Stone may be placed by mechanical methods, augmented by hand placing where necessary, 
provided that when the riprap is completed it forms a properly graded, dense, neat layer of stone. 

8. Other Measures:  Other methods of protecting existing structures and facilities, such as vegetative 
filter strips, diversions, rip-rap, baffle boards, and ditch checks used for reduction of sediment 
movement and erosion, may be used at the option of the Contractor when approved by the 
appropriate State or local authorities. 

9. Dewatering Silt Bag: Install silt bag on an undisturbed slope so incoming water flows downhill 
through the bag without causing erosion.  Remove and replace silt bag when device no longer 
drains efficiently due to accumulated sediment in bag.  Empty bag within disturbed limits of the 
site protected by other sediment control measures.  

3.3 STABILIZATION 

A. Permanently protect stabilized areas prior to the removal of protective devices. 
B. After the final establishment of permanent stabilization, remove temporary sediment control measures.  

Re-spread accumulated sediments as specified. 
C. Permanently stabilize all areas disturbed by the removal and re-spreading operations immediately. 

3.4 TEMPORARY SEEDING 

A. In accordance with the schedule as detailed on the drawings. 

3.5 PERMANENT SEEDING 

A. In accordance with the schedule as detailed on the drawings. 

3.6 MULCHING AND MATTING 

A. Apply mulch or matting to retain soil and grass. 
B. Mulch areas with slope greater than 5% by spreading a light cover of mulch over seeded area at the rate 

of not less than 85 lbs. per 1000 sq. ft. 
C. Install temporary matting in all grassed ditches, channels, long slopes, and steep banks (6:1 or steeper) 

and additional areas indicated on plans or where extra protection from erosion is needed. 

3.7 INSTALLATION 

A. Installation of Controls:  The control measures indicated or additionally required shall be maintained in 
good working condition through the duration of construction, including removal of silt build-up from 
areas and structures where the build-up interferes with the functioning of those control devices or 
structures, and installation of temporary grassing. 
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1. The Contractor shall schedule all vegetative stabilization work in such a manner that will provide 
the Owner with reasonable stabilization compliance with the rules and regulations referred to 
above. 

2. Obtain an inspection and approval of installed measures from NCDEQ Inspector prior to 
beginning any grading operations. 

B. Removal of Temporary Control Measures:  Remove all temporary erosion and sediment control measures 
when approved by NCDEQ and the Engineer at the end of the project.  Repair, redress and reseed all 
areas disturbed as a result of the removal of control measures in a manner acceptable to Engineer. 

 

 

END OF SECTION 31 25 00 
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SECTION 32 12 16 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Hot-mix asphalt patching. 
2. Hot-mix asphalt paving. 
3. Pavement-marking paint. 

B. Related Sections: 
1. Division 31 Section "Earth Moving for Sites" for aggregate subbase and base courses and for 

aggregate pavement shoulders. 

1.3 DEFINITION 

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical and 
performance properties. 
1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix 

proposed for the Work. 
2. Job-Mix Designs:  For each job mix proposed for the Work. 
3. Geotextile Fabrix 

B. Qualification Data:  For qualified Installer. 
C. Material Certificates:  For each paving material, from manufacturer. 
D. Material Test Reports:  For each paving material. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Imprinted-asphalt manufacturer's authorized installer who is trained and 
approved for installation of imprinted asphalt required for this Project. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated. 
C. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of 

the North Carolina State Highway Commission Standard Specifications for Roads and Structures for 
asphalt paving work. 
1. Measurement and payment provisions and safety program submittals included in standard 

specifications do not apply to this Section. 



Trexler Middle School                                                          Grounded Engineering /2022017 
Richlands, NC                                                                                                                Onslow County Schools 
 
 

ASPHALT PAVING  32 12 16 - 2 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing 
manufacturer's labels containing brand name and type of material, date of manufacture, and directions for 
storage. 

B. Store pavement-marking materials in a clean, dry, protected location within temperature range required 
by manufacturer.  Protect stored materials from direct sunlight. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp, if rain 
is imminent or expected before time required for adequate cure, or if the following conditions are not 
met: 
1. Prime Coat:  Minimum surface temperature of 60 deg F. 
2. Tack Coat:  Minimum surface temperature of 60 deg F. 
3. Slurry Coat:  Comply with weather limitations in ASTM D 3910. 
4. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of placement. 
5. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a minimum 
ambient or surface temperature of 40 deg F for oil-based materials,  deg F for water-based materials, 
and not exceeding 95 deg F. 

C. Grade Control:  Establish and maintain required lines and elevations. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General:  Use materials and gradations that have performed satisfactorily in previous installations. 
B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-

furnace slag. 
Comply with Section 910 for standard size ABC per Table 905-1. 

C. Fine Aggregate:  ASTM D 1073, sharp-edged natural sand or sand prepared from stone, gravel, cured 
blast-furnace slag, or combinations thereof. 
1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total 

aggregate mass. 
2. Comply with applicable requirements of Section 645, State Highway Standards, for surface course 

aggregate. 

2.2 ASPHALT MATERIALS 

A. Asphalt Cement:  ASTM D 3381 for viscosity-graded material and ASTM D 946 for penetration-graded 
material. 
1. Comply with applicable requirements of State Highway Standards. 

B. Tack Coat:  ASTM D 977 emulsified asphalt. 
1. Comply with applicable requirements of State Highway Standards. 

C. Undersealing Asphalt:  ASTM D 3141, pumping consistency. 
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2.3 AUXILIARY MATERIALS 

A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or 
wettable powder form. 

B. Joint Sealant:  ASTM D 6690, hot-applied, single-component, polymer-modified bituminous sealant. 
C. Pavement-Marking Paint:  Alkyd-resin type, lead and chromate free, ready mixed, complying with 

AASHTO M 248, Type N;  
1. Color:  White. 

D. Wheel Stops:  Precast, air-entrained concrete, 2500-psi minimum compressive strength, 7-1/2 inches 
high by 11 inches wide by 72 inches long.  Provide chamfered corners, drainage slots on underside, and 
holes for anchoring to substrate. 

E. Dowels:  Galvanized steel, 3/4-inch diameter, 10-inch minimum length. 
F. Geotextile Fabric:  Tensar Geogrid BX-1100 or Mirafi HP) based on the unit price for Geotextile Fabric 

in Division 01. 

2.4 MIXES 

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes designed according to procedures in 
AI MS-2, "Mix Design Methods for Asphalt Concrete and Other Hot-Mix Types." 
1. Provide mixes with a history of satisfactory performance in geographical area where Project is 

located. 
2. Provide mixes complying with composition, grading, and tolerance requirements in 

ASTM D 3515 for the nominal, maximum aggregate sizes indicated on the drawings. 
3. Surface course shall be Type S-9.5A in accordance with Section 645, State Highway Standard. 

(Type I-2)  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 
B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and 

areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 
1. Completely proof-roll subgrade in one direction.  Limit vehicle speed to 3 mph. 
2. Proof roll with a loaded, tandem-axle dump truck. 
3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined 

by Engineer, and replace with compacted backfill or fill as directed. 
4. Apply chemical weed control agent in strict compliance with manufacturer's recommended 

dosages and application instructions.  Apply to compacted, dry subbase prior to application of 
prime coat. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound 
base.  Excavate rectangular or trapezoidal patches, extending 12 inches into adjacent sound pavement, 
unless otherwise indicated.  Cut excavation faces vertically.  Remove excavated material.  Recompact 
existing unbound-aggregate base course to form new subgrade. 

B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving 
at a rate of 0.05 to 0.15 gal./sq. yd.. 
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1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 
C. Patching:  Fill excavated pavements with hot-mix asphalt base mix for full thickness of patch and, while 

still hot, compact flush with adjacent surface. 

3.3 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and written 
application instructions.  Apply to dry, prepared subgrade or surface of compacted-aggregate base before 
applying paving materials. 
1. Mix herbicide with prime coat if formulated by manufacturer for that purpose. 

C. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd.. 
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and 
clean affected surfaces. 

3.4 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix 
by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each 
course to required grade, cross section, and thickness when compacted. 
1. Place hot-mix asphalt surface course in single lift. 
2. Spread mix at minimum temperature of 250 deg F. 
3. Begin applying mix along centerline of crown for crowned sections and on high side of one-way 

slopes unless otherwise indicated. 
4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in 

asphalt-paving mat. 
B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are 

required. 
1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap 

previous strips.  Complete a section of asphalt base course before placing asphalt surface course. 
C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove 

excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; 
use suitable hand tools to smooth surface. 

3.5 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of 
depressions, with same texture and smoothness as other sections of hot-mix asphalt course. 
1. Clean contact surfaces and apply tack coat to joints. 
2. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement. 
3. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.6 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive 
displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in 
areas inaccessible to rollers. 
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1. Complete compaction before mix temperature cools to 185 deg F. 
B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside 

edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  
Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix 
asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has 
been uniformly compacted to the following density: 
1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927, but not 

less than 94 percent nor greater than 100 percent. 
2. Average Density:  92 percent of reference maximum theoretical density according to 

ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 
D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm. 
E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 

alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 
F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with 

fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness. 
G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and 

hardened. 
H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked. 

3.7 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following 
tolerances: 
1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the 
following tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally 
to paved areas: 
1. Base Course:  1/2 inch. 
2. Surface Course:  3/16 inch. 

3.8 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with 
Engineer. 

B. Allow paving to age for 90 days before starting pavement marking. 
C. Sweep and clean surface to eliminate loose material and dust. 
D. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with 

uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film 
thickness of 15 mils. 

3.9 WHEEL STOPS 

A. Install wheel stops in bed of adhesive as recommended by manufacturer. 
B. Securely attach wheel stops to pavement with not less than two galvanized-steel dowels embedded at one-

quarter to one-third points.  Securely install dowels into pavement and bond to wheel stop.  Recess head 
of dowel beneath top of wheel stop. 
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3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 
B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to 

ASTM D 3549. 
C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with 

smoothness tolerances. 
D. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted 

pavement according to ASTM D 979. 
1. Reference maximum theoretical density will be determined by averaging results from four samples 

of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, 
and compacted according to job-mix specifications. 

2. In-place density of compacted pavement will be determined by testing core samples according to 
ASTM D 1188 or ASTM D 2726. 

3. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, with no fewer 
than 3 cores taken. 

4. Field density of in-place compacted pavement may also be determined by nuclear method 
according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726. 

E. Replace and compact hot-mix asphalt where core tests were taken. 
F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that 

it does not comply with specified requirements. 

3.11 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project site and legally 
dispose of them in an EPA-approved landfill. 
1. Do not allow milled materials to accumulate on-site. 

END OF SECTION 32 12 16 
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SECTION 32 13 13 - CEMENT CONCRETE PAVEMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes exterior cement concrete pavement for the following: 
1. Pavement 
2. Walkways. 

B. Related Sections include the following: 
1. Division 31 Section "Earth Moving for Site" for subgrade preparation, grading, and base course. 
2. Division 32 Section "Pavement Joint Sealants" for joint sealants of joints in concrete pavement 

and at isolation joints of concrete pavement with adjacent construction. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with blended hydraulic cement. 

1.4 SUBMITTALS 

A. Product Data:  For each type of manufactured material and product indicated. 
B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when 

characteristics of materials, Project conditions, weather, test results, or other circumstances warrant 
adjustments. 

C. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies 
with requirements: 
1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Admixtures. 
4. Curing compounds. 
5. Bonding agent or epoxy adhesive. 
6. Joint fillers. 

1.5 QUALITY ASSURANCE 

A. General:  Contractor shall provide a finish product that exhibits first-class workmanship. Finish and 
appearance of walkways and paving shall be consistent in color, texture, and shape throughout the 
project. Irregardless of the tested strength results of the finished concrete work, concrete that is cracked 
(beyond normal hairline shrinkage cracks), chipped, discolored, or of an inconsistent finish or color will 
be removed and replaced by the Contractor at no additional expense to the Owner. 

B. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with 
ASTM C 94/C 94M requirements for production facilities and equipment. 
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
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Production Facilities." 
C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by 

requirements in the Contract Documents. 
D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation 

tests and to design concrete mixtures. 

1.6 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction 
activities. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 
1. Available Products:  Subject to compliance with requirements, products that may be incorporated 

into the Work include, but are not limited to, products specified. 

2.2 FORMS 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to 
provide full-depth, continuous, straight, smooth exposed surfaces. 
1. Use flexible or curved forms for curves with a radius 100 feet or less. 

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces. 

2.3 STEEL REINFORCEMENT 

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat 
sheets. 

B. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60.  Cut bars true to length with ends 
square and free of burrs. 

C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to 
CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete of greater compressive 
strength than concrete, and as follows: 
1. Equip wire bar supports with sand plates or horizontal runners where base material will not 

support chair legs. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use one of the following cementitious materials, of the same type, brand, and 
source throughout the Project: 
1. Portland Cement:  ASTM C 150, Type  I/II , gray. 
2. Fly Ash:  ASTM C 618, Class F. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 4S coarse aggregate, uniformly graded.  Provide 
aggregates from a single source. 
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1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M. 
D. Air-Entraining Admixture:  ASTM C 260. 
E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other 

admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious 
material. 
1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.5 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 
C. Water:  Potable. 
D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh 

concrete. 
1. Available Products: 

a. Axim Concrete Technologies; Cimfilm. 
b. Burke by Edeco; BurkeFilm. 
c. ChemMasters; Spray-Film. 
d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm. 
e. Dayton Superior Corporation; Sure Film. 
f. Euclid Chemical Company (The); Eucobar. 
g. Kaufman Products, Inc.; Vapor Aid. 
h. Lambert Corporation; Lambco Skin. 
i. L&M Construction Chemicals, Inc.; E-Con. 
j. MBT Protection and Repair, ChemRex Inc.; Confilm. 
k. Meadows, W. R., Inc.; Sealtight Evapre. 
l. Metalcrete Industries; Waterhold. 
m. Nox-Crete Products Group, Kinsman Corporation; Monofilm. 
n. Sika Corporation, Inc.; SikaFilm. 
o. Symons Corporation; Finishing Aid. 
p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist. 

E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. 
1. Available Products: 

a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB. 
b. Burke by Edoko; Aqua Resin Cure. 
c. ChemMasters; Safe-Cure Clear. 
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure. 
e. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W). 
f. Euclid Chemical Company (The); Kurez DR VOX. 
g. Kaufman Products, Inc.; Thinfilm 420. 
h. Lambert Corporation; Aqua Kure-Clear. 
i. L&M Construction Chemicals, Inc.; L&M Cure R. 
j. Meadows, W. R., Inc.; 1100 Clear. 
k. Nox-Crete Products Group, Kinsman Corporation; Resin Cure E. 
l. Symons Corporation; Resi-Chem Clear. 
m. Tamms Industries Inc.; Horncure WB 30. 
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n. Unitex; Hydro Cure 309. 
o. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 
B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. 

2.7 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight 
concrete determined by either laboratory trial mixes or field experience. 
1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture 

designs for the trial batch method. 
B. Proportion mixtures to provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days): 
a. Provide 4000-psi concrete for vehicular surface areas. 
b. Provide 3000-psi concrete for walks, pads, and other miscellaneous non-traffic bearing 

areas. 
2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45. 

a. Slump Limit:  Proportion and design mixes to result in concrete slump at point of 
placement as follows: 

b. Ramps, slabs, and sloping surfaces:  Not more than 3-inches. 
c. Reinforced foundation systems: Not less than 1-inch and not more than 3-inches. 
d. Slump Limit for Concrete Containing High-Range Water-Reducing Admixture:  Not more 

than 8-inches after adding admixture to plant- or site-verified 2- to 3-inch slump. 
C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at 

point of placement having an air content as follows: 
1. Air Content:  5-1/2 percent plus or minus 1.5 percent for 1-1/2-inch nominal maximum aggregate 

size. 
2. Air Content:  6 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate size. 
3. Air Content:  6 percent plus or minus 1.5 percent for 3/4-inch nominal maximum aggregate size 

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement. 
E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture, high-range water-reducing admixture, high-range water-reducing 
and retarding admixture, or plasticizing and retarding admixture in concrete, as required, for 
placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or 
other adverse placement conditions. 

F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland 
cement according to ACI 301 requirements for concrete exposed to deicing chemicals and as follows: 
1. Fly Ash:  25 percent. 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work. 
1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time from 1-

1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time 
to 60 minutes. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and base surfaces for compliance with requirements for dimensional, 
grading, and elevation tolerances. 

B. Proof-roll prepared subgrade and base surface below concrete pavements that are to receive vehicular 
traffic loading with heavy pneumatic-tired equipment to identify soft pockets and areas of excess 
yielding. 
1. Completely proof-roll subgrade and base in one direction.  Limit vehicle speed to 3 mph. 
2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons. 
3. Subgrade or base with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch 

require correction according to requirements in Division 31 Section "Site Earthwork." 
C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and 

subgrade or base is ready to receive pavement. 

3.2 PREPARATION 

A. Remove loose material from compacted subgrade or base surface immediately before placing concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required 
lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain 
in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without 
damage. 

3.4 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 
C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete 

placement.  Maintain minimum cover to reinforcement. 
D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full 

mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either 
direction. 

3.5 JOINTS 

A. General:  Form construction, isolation, and control joints and tool edgings true to line with faces 
perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless 
otherwise indicated. 
1. When joining existing pavement, place transverse joints to align with previously placed joints, 

unless otherwise indicated. 
B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations 

where pavement operations are stopped for more than one-half hour unless pavement terminates at 
isolation joints. 
1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do not 
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continue reinforcement through sides of pavement strips, unless otherwise indicated. 
2. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened 

or partially hardened concrete surfaces. 
3. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or 

asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint. 
C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch 

basins, manholes, inlets, structures, walks, other fixed objects, and where indicated. 
1. Locate expansion joints at intervals of 40 feet, unless otherwise indicated. 
2. Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt coat one-

half of dowel length to prevent concrete bonding to one side of joint. 
3. Extend joint fillers full width and depth of joint. 
4. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint 

sealant is indicated. 
5. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated. 
6. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip 

joint-filler sections together. 
7. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary 

preformed cap.  Remove protective cap after concrete has been placed on both sides of joint. 
D. Control Joints:  Form weakened-plane control joints, sectioning concrete into areas as indicated.  

Construct control joints for a depth equal to at least one-fourth of the concrete thickness, as follows: 
1. Grooved Joints:  Form control joints after initial floating by grooving and finishing each edge of 

joint with grooving tool to a 1/4-inch radius.  Repeat grooving of control joints after applying 
surface finishes.  Eliminate groover marks on concrete surfaces. 

2. Sawed Joints:  Form control joints with power saws equipped with shatterproof abrasive or 
diamond-rimmed blades.  Cut 1/8-inch wide joints into concrete when cutting action will not tear, 
abrade, or otherwise damage surface and before developing random contraction cracks. 

E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an 
edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool 
marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, 
and items to be embedded or cast in.  Notify other trades to permit installation of their work. 

B. Remove snow, ice, or frost from subgrade or base surface and reinforcement before placing concrete.  Do 
not place concrete on frozen surfaces. 

C. Moisten subgrade or base to provide a uniform dampened condition at time concrete is placed.  Do not 
place concrete around manholes or other structures until they are at required finish elevation and 
alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 
E. Do not add water to concrete during delivery or at Project site. 
F. Do not add water to fresh concrete after testing. 
G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag 

concrete into place or use vibrators to move concrete into place. 
H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand 

spading, rodding, or tamping. 
1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal 

vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only 
square-faced shovels for hand spreading and consolidation.  Consolidate with care to prevent 
dislocating reinforcement, dowels, and joint devices. 

I. Screed pavement surfaces with a straightedge and strike off. 
J. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface 

plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete 
surfaces before beginning finishing operations or spreading surface treatments. 
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K. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical 
damage or reduced strength that could be caused by frost, freezing actions, or low temperatures. 
1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and 

aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and 
not more than 80 deg F at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mix designs. 
L. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of 
placement.  Chilled mixing water or chopped ice may be used to control temperature, provided 
water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to 
cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient 
air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade 
moisture uniform without standing water, soft spots, or dry areas. 

3.7 FLOAT FINISHING 

A. General:  Do not add water to concrete surfaces during finishing operations. 
B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete 

surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand 
floating if area is small or inaccessible to power units.  Finish surfaces to true planes.  Cut down high 
spots and fill low spots.  Refloat surface immediately to uniform granular texture. 
1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished concrete 

surface perpendicular to line of traffic to provide a uniform, fine-line texture. 

3.8 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 
B. Comply with ACI 306.1 for cold-weather protection. 
C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions 

cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply 
according to manufacturer's written instructions after placing, screeding, and bull floating or darbying 
concrete, but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface. 
E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, 

or a combination of these as follows: 
1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the following 

materials: 
a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and 

edges with 12-inch lap over adjacent absorptive covers. 
2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for 

curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, 
and sealed by waterproof tape or adhesive.  Immediately repair any holes or tears during curing 
period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according 
to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours 
after initial application.  Maintain continuity of coating and repair damage during curing period. 
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3.9 PAVEMENT TOLERANCES 

A. Comply with tolerances of ACI 117 and as follows: 
1. Elevation:  1/4 inch. 
2. Thickness:  Plus 3/8 inch, minus 1/4 inch. 
3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch. 
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch. 
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch. 
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 

1/4 inch per 12 inches. 
8. Joint Spacing:  3 inches. 
9. Contraction Joint Depth:  Plus 1/4 inch, no minus. 
10. Joint Width:  Plus 1/8 inch, no minus. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 
shall be performed according to the following requirements: 
1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. or fraction thereof of 

each concrete mix placed each day. 
a. When frequency of testing will provide fewer than five compressive-strength tests for each 

concrete mixture, testing shall be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mix.  Perform additional tests when 
concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less 
than one test for each day's pour of each concrete mix. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F and 
below and when 80 deg F and above, and one test for each composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M; one set of five standard cylinder specimens 
for each 100 cubic yards, or fraction thereof, of each class of concrete placed each day. Mold and 
store cylinders for laboratory-cured test specimens except when field-cured test specimens are 
required. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 2 specimens at 7 days and 2 specimens at 
28 days. 
a. A compressive-strength test shall be the average compressive strength from 2 specimens 

obtained from same composite sample and tested at 7 days and 28 days. 
b. A fifth sample shall be retained in case there needs to be a retest or additional break 

following the 28 day test break. 
C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength 

tests equals or exceeds specified compressive strength and no compressive-strength test value falls below 
specified compressive strength by more than 500 psi. 

D. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor within 48 
hours of testing.  Reports of compressive-strength tests shall contain Project identification name and 
number, date of concrete placement, name of concrete testing and inspecting agency, location of concrete 
batch in Work, design compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7- and 28-day tests. 

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by 
Engineer but will not be used as sole basis for approval or rejection of concrete. 

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results 
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indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as 
directed by Engineer. 

G. Remove and replace concrete pavement where test results indicate that it does not comply with specified 
requirements. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements. 

3.11 REPAIRS AND PROTECTION 

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply 
with requirements in this Section. 

B. Drill test cores, where directed by Engineer, when necessary to determine magnitude of cracks or 
defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete 
bonded to pavement with epoxy adhesive. 

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When 
construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and 
spillage of materials as they occur. 

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete 
pavement not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 32 13 13 

 

 

 

 

 

 

 

 

 

 



Trexler Middle School                                                          Grounded Engineering /2022017 
Richlands, NC                                                                                                                Onslow County Schools 
 
 

CEMENT CONCRETE PAVEMENT  32 13 13 - 10 

 

 

 

 

 

 

 

 



Trexler Middle School                                                          Grounded Engineering /2022017 
Richlands, NC                                                                                                                Onslow County Schools 
 

PAVEMENT JOINT SEALANTS  32 13 73 - 1 

SECTION 32 13 73 - PAVEMENT JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Expansion and contraction joints within cement concrete pavement. 

B. Related Sections include the following: 
1. Division 07 Section "Joint Sealants" for sealing nontraffic and traffic joints in locations not 

specified in this Section. 
2. Division 32 Section "Cement Concrete Pavement" for constructing joints in concrete pavement. 

1.3 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Verification:  For each type and color of joint sealant required.  Install joint-sealant samples 
in 1/2-inch- wide joints formed between two 6-inch- long strips of material matching the appearance of 
exposed surfaces adjacent to joint sealants. 

C. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in original unopened containers or bundles with labels indicating 
manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing 
instructions for multicomponent materials. 

B. Store and handle materials to comply with manufacturer's written instructions to prevent their 
deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant 
manufacturer. 

2. When joint substrates are wet or covered with frost. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 

indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 
Work include, but are not limited to, products listed in other Part 2 articles. 

2.2 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as demonstrated by 
joint-sealant manufacturer based on testing and field experience. 

B. Colors of Exposed Joint Sealants:  As selected by Engineer from manufacturer's full range. 

2.3 COLD-APPLIED JOINT SEALANTS 

A. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, nonsag silicone 
sealant complying with ASTM D 5893 for Type NS. 

B. Type SL Silicone Sealant for Concrete and Asphalt:  Single-component, low-modulus, neutral-curing, 
self-leveling silicone sealant complying with ASTM D 5893 for Type SL. 

2.4 JOINT-SEALANT BACKER MATERIALS 

A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, 
sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant 
manufacturer based on field experience and laboratory testing. 

B. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness and width 
required to control sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint 
opening under sealant. 

C. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density required 
to control sealant depth and prevent bottom-side adhesion of sealant. 

2.5 PRIMERS 

A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of sealant to 
joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant 
performance. 
1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with 
joint-sealant manufacturer's written instructions. 

B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-sealant 
manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 
comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant 
bond; do not allow spillage or migration onto adjoining surfaces. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants 
as applicable to materials, applications, and conditions indicated. 

C. Install backer materials of type indicated to support sealants during application and at position required to 
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum 
sealant movement capability. 
1. Do not leave gaps between ends of backer materials. 
2. Do not stretch, twist, puncture, or tear backer materials. 
3. Remove absorbent backer materials that have become wet before sealant application and replace 

them with dry materials. 

D. Install sealants using proven techniques that comply with the following and at the same time backings are 
installed: 
1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses provided for each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability. 

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, 
tool sealants according to requirements specified below to form smooth, uniform beads of configuration 
indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint. 
1. Remove excess sealants from surfaces adjacent to joint. 
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions, unless 
otherwise indicated. 
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G. Provide recessed joint configuration for silicone sealants of recess depth and at locations indicated. 

3.4 CLEANING 

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with 
cleaning materials approved by manufacturers of joint sealants and of products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances and from 
damage resulting from construction operations or other causes so sealants are without deterioration or 
damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, 
cut out and remove damaged or deteriorated joint sealants immediately and replace with joint sealant so 
installations with repaired areas are indistinguishable from the original work. 

END OF SECTION 32 13 73 
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SECTION 32 93 00 - PLANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Plants. 
2. Ornamental Grasses 
3. Planting soils. 
4. Tree stabilization. 

B. Related Sections: 
1. Section 012300 “Alternates” for alternate work associated with this section.  
2. Section 329200 "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, and 

erosion-control materials. 

1.3 DEFINITIONS 

A. Backfill:  The earth used to replace or the act of replacing earth in an excavation. 
B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with 

ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant 
required; wrapped with burlap, tied, rigidly supported, and drum laced with twine with the root flare 
visible at the surface of the ball as recommended by ANSI Z60.1. 

C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, 
unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for 
type and size of plant required. 

D. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-
established root system reaching sides of container and maintaining a firm ball when removed from 
container.  Container shall be rigid enough to hold ball shape and protect root mass during shipping and 
be sized according to ANSI Z60.1 for type and size of plant required. 

E. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and 
detritus. 

F. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a 
porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not 
less than diameter, depth, and volume required by ANSI Z60.1 for type and size of plant. 

G. Finish Grade:  Elevation of finished surface of planting soil. 
H. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with 

stabilized organic soil amendments to produce topsoil or planting soil. 
I. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  

This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also 
includes substances or mixtures intended for use as a plant regulator, defoliant, or desiccant. 

J. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or 
people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and 
mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

K. Planting Area:  Areas to be planted. 
L. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; 

imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to 
produce a soil mixture best for plant growth. 

M. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, 
ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation. 
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N. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or 
trunk broadens to form roots; the area of transition between the root system and the stem or trunk. 

O. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface. 
P. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a 

fill or backfill before planting soil is placed. 
Q. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter 

and soil organisms. 
R. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In 

undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, 
the surface soil can be subsoil. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, including soils. 
1. Pesticides and Herbicides:  Include product label and manufacturer's application instructions 

specific to the Project. 
2. Plant Photographs:  Include color photographs in digital format of each required species and size 

of plant material as it will be furnished to the Project.  Take photographs from an angle depicting 
true size and condition of the typical plant to be furnished.  Include a scale rod or other measuring 
device in each photograph.  For species where more than 20 plants are required, include a 
minimum of three photographs showing the average plant, the best quality plant, and the worst 
quality plant to be furnished.  Identify each photograph with the full scientific name of the plant, 
plant size. 

B. Samples for Verification:  For each of the following: 
1.  Organic Mulch:  1-pint volume of each organic mulch required; in sealed plastic bags labeled 

with composition of materials by percentage of weight and source of mulch.  Each Sample shall be 
typical of the lot of material to be furnished; provide an accurate representation of color, texture, 
and organic makeup. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the 
following: 
1. Manufacturer's certified analysis of standard products. 
2. Analysis of other materials by a recognized laboratory made according to methods established by 

the Association of Official Analytical Chemists, where applicable. 
B. Material Test Reports:  For existing native surface topsoil, existing in-place surface soil, and imported or 

manufactured topsoil. 
C. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of 

plants during a calendar year.  Submit before start of required maintenance periods. 
D. Warranty:  Sample of special warranty. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful 
establishment of plants. 
1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on 

Project site when work is in progress. 
2. Pesticide Applicator:  State licensed, commercial. 

B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State 
Department of Agriculture, with the experience and capability to conduct the testing indicated and that 
specializes in types of tests to be performed. 

C. Soil Analysis:  For each unamended soil type, furnish soil analysis and a written report by a qualified 
soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; 
cation exchange capacity, deleterious material; pH; and mineral and plant-nutrient content of the soil. 
1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60. 
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2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number of 
samples to be taken per instructions from Engineer.  A minimum of three representative samples 
shall be taken from varied locations for each soil to be used or amended for planting purposes. 

3. Report suitability of tested soil for plant growth. 
a. Based upon the test results, state recommendations for soil treatments and soil amendments 

to be incorporated.  State recommendations in weight per 1000 sq. ft. or volume per cu. yd. 
for nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce 
satisfactory planting soil suitable for healthy, viable plants. 

b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, 
barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem 
materials are present, provide additional recommendations for corrective action. 

D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1. 

E. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes. 
1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take 

height measurements from or near the top of the root flare for field-grown stock and container 
grown stock.  Measure main body of tree or shrub for height and spread; do not measure branches 
or roots tip to tip.  Take caliper measurements 6 inches above the root flare for trees up to 4-inch 
caliper size, and 12 inches above the root flare for larger sizes. 

2. Other Plants:  Measure with stems, petioles, and foliage in their normal position. 
F. Plant Material Observation:  Landscape Engineer may observe plant material either at place of growth or 

at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and 
quality.  Landscape Engineer retains right to observe trees and shrubs further for size and condition of 
balls and root systems, pests, disease symptoms, injuries, and latent defects and to reject unsatisfactory or 
defective material at any time during progress of work.  Remove rejected trees or shrubs immediately 
from Project site. 
1. Notify Landscape Engineer of sources of planting materials seven days in advance of delivery to 

site. 
G. Preinstallation Conference:  Conduct conference at Project site. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, 
certified analysis, name and address of manufacturer, and indication of conformance with state and 
federal laws if applicable. 

B. Bulk Materials: 
1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on 

existing turf areas or plants. 
2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge 

of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance 
systems, or walkways. 

3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate 
certificates. 

C. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, 
drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie 
trees or shrubs in such a manner as to destroy their natural shape.  Provide protective covering of plants 
during shipping and delivery.  Do not drop plants during delivery and handling. 

D. Handle planting stock by root ball. 
E. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is 

delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered 
sun, or shade), protect from weather and mechanical damage, and keep roots moist. 
1. Reject dried-out plants. 
2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable 

material. 
3. Do not remove container-grown stock from containers before time of planting. 
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4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water 
as often as necessary to maintain root systems in a moist, but not overly-wet condition. 

1.8 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system 
components, and dimensions of plantings and construction contiguous with new plantings by field 
measurements before proceeding with planting work. 

B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary services or utilities according to requirements indicated: 
1. Do not proceed with interruption of services or utilities without Landscape Engineer's written 

permission. 
C. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with 

maintenance periods to provide required maintenance from date of Substantial Completion. 
1. Planting Period (trees and shrubs):  October 15- May 1. 
2. Planting Period (ornamental grasses):  May 1 – Aug. 1. 

D. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit 
planting to be performed when beneficial and optimum results may be obtained.  Apply products during 
favorable weather conditions according to manufacturer's written instructions and warranty requirements. 

E. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are 
established and before planting turf areas unless otherwise indicated. 
1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and 

promptly repair damage caused by planting operations. 

1.9 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, 
workmanship, or growth within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate 
maintenance, or neglect by Owner, or incidents that are beyond Contractor's control. 

b. Structural failures including plantings falling or blowing over. 
c. Faulty performance of tree stabilization. 

2. Warranty Periods from Date of Substantial Completion: 
a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months. 
b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months. 

3. Include the following remedial actions as a minimum: 
a. Immediately remove dead plants and replace unless required to plant in the succeeding 

planting season. 
b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of 

warranty period. 
c. A limit of one replacement of each plant will be required except for losses or replacements 

due to failure to comply with requirements. 
d. Provide extended warranty for period equal to original warranty period, for replaced plant 

material. 

1.10 MAINTENANCE SERVICE 

A. Initial Maintenance Service for Trees and Shrubs:  Provide maintenance by skilled employees of 
landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are 
installed and continue until plantings are acceptably healthy and well established but for not less than 
maintenance period below. 
1. Maintenance Period:  3 months from date of Substantial Completion. 

B. Initial Maintenance Service for Ground Cover and Other Plants:  Provide maintenance by skilled 
employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after 
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plants are installed and continue until plantings are acceptably healthy and well established but for not 
less than maintenance period below. 
1. Maintenance Period:  3 months from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PLANT MATERIAL 

A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and 
other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with 
ANSI Z60.1; and with healthy root systems developed by transplanting or root pruning.  Provide well-
shaped, fully branched, healthy, vigorous stock, densely foliated when in leaf and free of disease, pests, 
eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and disfigurement. 
1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed 

between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off 
limbs more than 3/4 inch in diameter; or with stem girdling roots will be rejected. 

2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an 
established landscape planting, or not grown in a nursery unless otherwise indicated. 

B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and 
form of plants required.  Plants of a larger size may be used if acceptable to Engineer, with a 
proportionate increase in size of roots or balls. 

C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall 
begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting. 

D. Labeling:  Label at least one plant of each variety, size, and caliper with a securely attached, waterproof 
tag bearing legible designation of common name and full scientific name, including genus and species.  
Include nomenclature for hybrid, variety, or cultivar, if applicable for the plant as shown on Drawings. 

E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform 
height and spread, and number the labels to assure symmetry in planting. 

2.2 ORGANIC SOIL AMENDMENTS 

A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 
35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 5 to 10 
decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings; 
and as follows: 
1. Organic Matter Content:  50 to 60 percent of dry weight. 

2.3 PLANTING SOILS 

A.        Planting Soil:  Existing, in-place surface soil.  Verify suitability of existing surface soil to produce viable 
planting soil.  Remove stones, roots, plants, sod, clods, clay lumps, pockets of coarse sand, concrete 
slurry, concrete layers or chunks, cement, plaster, building debris, and other extraneous materials harmful 
to plant growth.  Mix surface soil with organic compost per Part 3.  

2.4  MULCHES 

A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, 
consisting of the following: 
1. Type:  Triple Shredded hardwood. 
2. Size Range:  3 inches maximum, 1/2 inch minimum. 
3. Color:  Natural. 

B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture 
content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 2 to 
5 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings; 
and as follows: 
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1. Organic Matter Content:  50 to 60 percent of dry weight. 

2.5  PESTICIDES 

A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of 
type recommended by manufacturer for each specific problem and as required for Project conditions and 
application. Do not use restricted pesticides unless authorized in writing by authorities having 
jurisdiction. 

B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or 
growth of weeds within planted areas at the soil level directly below the mulch layer. 

C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has 
already germinated. 

2.6 TREE STABILIZATION MATERIALS 

A.      Stakes and Guys: 
1. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, free of knots, holes, cross grain, 

and other defects, 2-by-2-inch nominal by length indicated, pointed at one end. 
2. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes. 

2.6         MISCELLANEOUS PRODUCTS 

A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and 
shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's 
written instructions. 

B. Burlap:  Non-synthetic, biodegradable. 
C. Mycorrhizal Fungi:  Dry, granular inoculant containing at least 5300 spores per lb of vesicular-arbuscular 

mycorrhizal fungi and 95 million spores per lb of ectomycorrhizal fungi, 33 percent hydrogel, and a 
maximum of 5.5 percent inert material. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive plants for compliance with requirements and conditions affecting installation 
and performance. 
1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete 

slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, 
turpentine, tar, roofing compound, or acid has been deposited in soil within a planting area. 

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions. 
3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture 

until the moisture content reaches acceptable levels to attain the required results. 
4. Uniformly moisten excessively dry soil that is not workable and which is too dusty. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, 

remove the soil and contamination as directed by Engineer and replace with new planting soil. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants 
from damage caused by planting operations. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing 
water runoff or airborne dust to adjacent properties and walkways. 
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C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline 
areas, adjust locations when requested, and obtain Landscape Engineer's acceptance of layout before 
excavating or planting.  Make minor adjustments as required. 

D. Lay out plants at locations directed by Landscape Engineer.  Stake locations of individual trees and 
shrubs and outline areas for multiple plantings. 

E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before 
wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation. 
1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before 

moving and again two weeks after planting. 
F. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from 

wind and other damage during digging, handling, and transportation. 

3.3 EXCAVATION FOR TREES AND SHRUBS 

A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree 
angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area 
of bottom raised slightly to support root ball and assist in drainage away from center.  Do not further 
disturb base.  Ensure that root ball will sit on undisturbed base soil to prevent settling.  Scarify sides of 
planting pit smeared or smoothed during excavation. 
1. Excavate approximately three times as wide as ball diameter for balled and burlapped container-

grown stock. 
2. Excavate at least 12 inches wider than root spread and deep enough to accommodate vertical roots 

for bare-root stock. 
3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of 

the root ball. 
4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and 

thoroughly tamp the added soil to prevent settling. 
5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not 

excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing 
improvements. 

6. Maintain supervision of excavations during working hours. 
7. Keep excavations covered or otherwise protected when unattended by Installer's personnel. 
8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous 

backfill over tile. 
B. Subsoil and topsoil removed from excavations may be used as planting soil. 
C. Obstructions:  Notify Engineer if unexpected rock or obstructions detrimental to trees or shrubs are 

encountered in excavations. 
1. Hardpan Layer:  Drill 6-inch-diameter holes, 24 inches apart, into free-draining strata or to a depth 

of 10 feet, whichever is less, and backfill with free-draining material. 
D. Drainage:  Notify Engineer if subsoil conditions evidence unexpected water seepage or retention in tree 

or shrub planting pits. 
E. Fill excavations with water and allow to percolate away before positioning trees and shrubs. 

3.4 PLANTING AREA PREPARATION 

     A. For areas designated for trees, shrubs, grasses do not amend soil with fertilizers or other soil amendments. 
B. Loosen existing soil to a depth of 8”.  Spread 2”of compost over planting area and work in to top 4”of 

soil 

3.5 TREE, SHRUB, AND GRASSES PLANTING 

A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare 
is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from 
the trunk.  After soil removal to expose the root flare, verify that root ball still meets size requirements. 

B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break. 
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C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare 2 inches above 
adjacent finish grades. 
1. Use planting soil for backfill. 
2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, 

rope, and wire baskets from tops of root balls and from sides, but do not remove from under root 
balls.  Remove pallets, if any, before setting.  Do not use planting stock if root ball is cracked or 
broken before or during planting operation. 

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  
When planting pit is approximately one-half filled, water thoroughly before placing remainder of 
backfill.  Repeat watering until no more water is absorbed. 

4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts 
recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 
inch from root tips; do not place tablets in bottom of the hole. 

5. Continue backfilling process.  Water again after placing and tamping final layer of soil. 
D. Set balled and potted stock plumb and in center of planting pit or trench with root flare 2 inches above 

adjacent finish grades. 
1. Use planting soil for backfill. 
2. Carefully remove root ball from container without damaging root ball or plant. 
3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  

When planting pit is approximately one-half filled, water thoroughly before placing remainder of 
backfill.  Repeat watering until no more water is absorbed. 

4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts 
recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 
inch from root tips; do not place tablets in bottom of the hole. 

5. Continue backfilling process.  Water again after placing and tamping final layer of soil. 
E. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil 

on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply 
enough soil to cover the downhill side of the root ball. 

3.6 MECHANIZED TREE SPADE PLANTING 

A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use 
tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-
burlapped root-ball diameter according to ANSI Z60.1, or larger than the manufacturer's maximum size 
recommendation for the tree spade being used, whichever is smaller. 

B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth. 
C. Cut exposed roots cleanly during transplanting operations. 
D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree. 
E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article. 
F. Where possible, orient the tree in the same direction as in its original location. 

3.7 TREE, SHRUB, AND VINE PRUNING 

A. Remove only dead, dying, or broken branches.  Do not prune for shape. 
B. Prune, thin, and shape trees, shrubs, and vines as directed by Engineer. 
C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and 

arboricultural practices.  Unless otherwise indicated by Engineer, do not cut tree leaders; remove only 
injured, dying, or dead branches from trees and shrubs; and prune to retain natural character. 

D. Do not apply pruning paint to wounds. 

3.8 TREE STABILIZATION 

A. Install trunk stabilization as directed by landscape Engineer: 
1. Upright Staking and Tying:  Stake trees of 2- through 5-inch caliper.  Stake trees of less than 2-

inch caliper only as required to prevent wind tip out.  Use a minimum of two stakes of length 
required to penetrate at least 18 inches below bottom of backfilled excavation and to extend one-
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third of trunk height above grade.  Set vertical stakes and space to avoid penetrating root balls or 
root masses. 

2. Use two stakes for trees up to 12 feethigh and 2-1/2 inches or less in caliper; three stakes for trees 
less than 14 feet high and up to 4 inches in caliper.  Space stakes equally around trees. 

3. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to 
avoid rigid restraint of tree. 

4. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie webbing at 
contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree. 

3.9 GRASSES AND SHRUB PLANTING 

A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in even rows 
with triangular spacing. 

B. Use planting soil for backfill. 
C. Dig holes large enough to allow spreading of roots. 
D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root 

system but to a depth not less than two nodes. 
E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold 

water. 
F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 
G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from 

transplanting shock. 

3.10 PLANTING AREA MULCHING 

A. Mulch backfilled surfaces of planting areas and other areas indicated. 
1. Trees in Turf Areas:  Apply organic mulch ring of 3-inch average thickness, with 36-inch radius 

around trunks or stems.  Do not place mulch within 6 inches of trunks or stems. 
2. Organic Mulch in Planting Areas:  Apply 3-inch average thickness of organic mulch over whole 

surface of planting area, and finish level with adjacent finish grades.  Do not place mulch within 6 
inches of trunks or stems. 

3.11 PLANT MAINTENANCE 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting 
saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, 
and performing other operations as required to establish healthy, viable plantings.  Spray or treat as 
required to keep trees and shrubs free of insects and disease. 

B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch 
materials damaged or lost in areas of subsidence. 

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens 
or disease.  Use integrated past management practices whenever possible to minimize the use of 
pesticides and reduce hazards.  Treatments include physical controls such as hosing off foliage, 
mechanical controls such as traps, and biological control agents. 

3.12 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents in accordance with authorities 
having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's 
operations and others in proximity to the Work.  Notify Owner before each application is performed. 

B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in 
accordance with manufacturer's written recommendations.  Do not apply to seeded areas. 

C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-
germinated weeds and in accordance with manufacturer's written recommendations. 
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3.13 CLEANUP AND PROTECTION 

A. During planting, keep adjacent paving and construction clean and work area in an orderly condition. 
B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  

Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged 
plantings. 

C. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie tape, labels, 
wire, burlap, and other debris from plant material, planting areas, and Project site. 

3.14 DISPOSAL 

A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and 
legally dispose of them off Owner's property. 

 

END OF SECTION 32 93 00 
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SECTION 33 41 00 - STORM  UTILITY DRAINAGE PIPING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including the General and Supplementary General 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes sewerage and drainage systems outside the building.  Systems include the 
following: 
1. Storm drainage. 

B. Related Sections:  The following Sections contain requirements that relate to this Section. 
1. Division 31 Section “Earthwork” for pipe bedding requirements and additional backfill 

requirements. 

1.3 DEFINITIONS 

A. Drainage Piping:  System of sewer pipe, fittings, and appurtenances for gravity flow of storm drainage. 

1.4 PERFORMANCE REQUIREMENTS 

A. Gravity-Flow, Nonpressure-Piping Pressure Ratings:  At least equal to system test pressure. 

1.5 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
Specification Sections. 

B. Product data for the following: 
1. Cleanouts 
2. Reinforced Concrete Pipe 
3. PVC storm pipe 
4. Mini-manholes 

C. Shop drawings for precast concrete catch basins and other structures.  Include frames, covers, and grates. 
D. Shop drawings for cast-in-place concrete or field-erected masonry catch basins and other structures.  

Include frames, covers, and grates. 
E. Reports and calculations for design mixes for each class of cast-in-place concrete. 
F. Coordination drawings showing catch basins and other structures, pipe sizes, locations, and elevations.  

Include details of underground structures and connections.  Show other piping in same trench and 
clearances from sewerage system piping.  Indicate interface and spatial relationship between piping and 
proximate structures. 

G. Coordination profile drawings showing systems piping in elevation.  Draw profiles at horizontal scale of 
not less than 1 inch equals 50 feet and vertical scale of not less than 1 inch equals 5 feet.  Indicate 
underground structures and pipe.  Show types, sizes, materials, and elevations of other utility crossing 
system piping.  Include drawings for the following piping systems: 
1. Storm drainage. 
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H. Inspection and test reports specified in the "Field Quality Control" Article. 

1.6 QUALITY ASSURANCE 

A. Environmental Agency Compliance:  Comply with regulations pertaining to sanitary sewerage and storm 
drainage systems. 

B. Utility Compliance:  Comply with regulations pertaining to sanitary sewerage and storm drainage 
systems, as required by the Onslow County, and the NC Plumbing Code, latest edition. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic structures in direct sunlight. 
B. Do not store plastic pipe or fittings in direct sunlight. 
C. Protect pipe, pipe fittings, and seals from dirt and damage. 
D. Handle precast concrete manholes and other structures according to manufacturer's rigging instructions. 

1.8 PROJECT CONDITIONS 

A. Site Information:  Perform site survey, research public utility records, and verify existing utility 
locations. 

B. Locate existing structures and piping to be closed and abandoned. 

1.9 EXISTING UTILITIES   

A. Do not interrupt existing utilities serving facilities occupied by the Owner or others except when 
permitted under the following conditions and then only after arranging to provide acceptable temporary 
utility services. 

B. Notify Architect not less than 48 hours in advance of proposed utility interruptions. 
C. Do not proceed with utility interruptions without receiving Architect's written permission. 

1.10 SEQUENCING AND SCHEDULING 

A. Coordinate storm drainage system connections to NC DOT and Onslow County storm sewer. 
B. Coordinate with interior building drainage systems. 
C. Coordinate with other utility work. 

PART 2 -  PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated in the Work include, but are not limited to, the following: 

B. Cleanouts: 
1. Ancon, Inc. 
2. Jones Manufacturing Co., Inc. 
3. Josam Co. 
4. Rockford Sanitary Systems, Inc. 
5. Jay R. Smith Mfg. Co. Div., Smith Industries, Inc. 
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6. Wade Div., Tyler Corp. 
7. Zurn Industries, Inc., Hydromechanics Div. 

2.2 PIPES AND FITTINGS 

A. Hub-and-Spigot, Cast-Iron Soil Pipe and Fittings:  ASTM A 74, service and extra-heavy classes, gray 
cast iron, for gasketed joints. 

B. Gaskets:  ASTM C 564, rubber, compression type, thickness to match class of pipe. 
C. Corrugated, Polyethylene (PE) Drainage Tubing and Fittings:  AASHTO M 252 Interim, Type S, with 

double wall smooth waterway for coupling joints. 
a. Provide for roof drainage collector piping where sizes are 10" or less. 

D. Silt-tight Couplings:  Polyethylene (PE) sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket 
material, that mates with tube or pipe and fittings to form silttight joints. 

E. Corrugated, Polyethylene (PE) Plastic Pipe and Fittings:  AASHTO M 294 Interim, Type S, with 
double wall smooth waterway for coupling joints. 
1. Provide for roof drainage collector piping where sizes are larger than 10" and storm drainage 

piping where indicated.   
F. Reinforced-Concrete Sewer Pipe and Fittings:  ASTM C 76, Class III, Wall B, for gasketed joints. 

Provide where pipe is 15"diameter and larger. 
G. Gaskets:  ASTM C 443, rubber. 

2.3 SPECIAL PIPE COUPLINGS AND FITTINGS 

A. Sleeve-Type Pipe Couplings:  Rubber or elastomeric sleeve and band assembly fabricated to match 
outside diameters of pipes to be joined, for nonpressure joints. 

B. Sleeves for Concrete Pipe:  ASTM C 443, rubber. 
C. Sleeves for Cast-Iron Soil Pipe:  ASTM C 564, rubber. 
D. Sleeves for Plastic Pipe:  ASTM F 477, elastomeric seal. 
E. Sleeves for Dissimilar Pipes:  Compatible with pipe materials being joined. 
F. Bands:  Stainless steel, at least one at each pipe insert. 

2.4 CATCH BASINS 

A. Precast Concrete Catch Basins:  ASTM C 478, precast, reinforced concrete, of depth indicated, with 
provision for rubber gasket joints. 
1. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness for walls 

and base riser section, and having a separate base slab or base section with integral floor. 
2. Riser Sections:  4-inch minimum thickness; 48-inch diameter, and lengths to provide depth 

indicated. 
3. Top Section:  Eccentric cone type, unless concentric cone or flat-slab-top type is indicated.  Top 

of cone of size that matches grade rings. 
4. Gaskets:  ASTM C 443, rubber. 
5. Grade Rings:  Include 2 or 3 reinforced-concrete rings, of 6- to 9-inch total thickness, that match 

a 24-inch- diameter frame and grate. 
6. Steps:  Fiber glass, individual steps or ladder.  Include a width that allows a worker to place both 

feet on one step and is designed to prevent lateral slippage off the step.  Cast steps or anchor 
ladder into base, riser, and top section sidewalls at 12- to 16-inch intervals.  Omit steps for catch 
basins less than 60 inches deep. 

7. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to base 
section. 

B. Brick Catch Basins:  Brick and mortar, of depth, shape, and dimensions indicated. 
1. Base, Channel, and Bench:  Concrete. 



Trexler Middle School                                                          Grounded Engineering /2022017 
Richlands, NC                                                                                                                Onslow County Schools 
 

STORM UTILITY DRAINAGE PIPING  33 41 00 - 4 

2. Wall:  ASTM C 32, Grade MS, manhole brick; 8-inch minimum thickness with tapered top for a 
24-inch frame and cover. 

3. Mortar:  ASTM C 270, Type S, using ASTM C 150, Type II, portland cement. 
4. Steps:  Fiber glass, individual steps or ladder.  Include a width that allows a worker to place both 

feet on one step and is designed to prevent lateral slippage off the step.  Cast steps or anchor 
ladder into sidewalls at 12- to 16-inch intervals.  Omit steps for catch basins less than 60 inches 
deep. 

C. Frames and Grates:  ASTM A 536, Grade 60-40-18, heavy-duty ductile iron.  Include 24-by-24-inch 
minimum flat grate with small square or short-slotted drainage openings. 

2.5 STORM-WATER INLETS 

A. Combination Inlets:  Vertical, curb-opening and horizontal, gutter-opening type, of materials and 
dimensions indicated.  Include heavy-duty frames and grates. 

B. Frames and Grates:  ASTM A 536, Grade 60-40-18, heavy-duty ductile iron, frames and flat grates, of 
dimensions indicated.  Include small square or short-slotted drainage openings in grates.  Grate shall be 
ADA compliant, heat proof and acceptable for pedestrian traffic within a concrete side walk application.  
Grate openings shall be as minimal as possible to prevent trip hazard.    

2.6 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318, ACI 350R, and the following: 
1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Structure Channels and Benches:  Factory or field formed from concrete.  Portland-cement design mix, 
4000 psi minimum, with 0.45 maximum water-cement ratio. 
1. Include channels and benches in storm drainage catch basins. 

C. Catch Basin Channels:  Concrete invert, formed to same width as connected piping, with height of the 
vertical sides to 3/4 of the pipe diameter.  Form curved channels with smooth, uniform radius and slope. 

D. Invert Slope:  1.2 inches through catch basin. 
E. Catch Basin Benches:  Concrete, sloped to drain into channel. 
F. Slope:  1 inch per foot (1:12). 

2.7 CLEANOUTS 

A. Description:  ASME A112.36.2M, round, cast-iron housing with clamping device and round, secured, 
scoriated, cast-iron cover.  Include cast-iron ferrule with inside calk or spigot connection and 
countersunk, tapered-thread, brass closure plug.   

B. Use units with top-loading classifications according to the following applications: 
1. Light Duty:  In earth or grass, foot-traffic areas. 
2. Medium Duty:  In paved, foot-traffic areas. 
3. Heavy Duty:  In vehicle-traffic service areas. 
4. Extra Heavy Duty:  In roads. 

2.8 OUTFALLS 

A. Energy Dissipaters:  Construction as indicated, from materials indicated. 
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PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

3.2 IDENTIFICATION 

A. Materials and their installation are specified in Division 2 Section "Earthwork."  Arrange for installation 
of green warning tapes directly over piping and at outside edges of underground structures. 

B. Use warning tapes or detectable warning tape over ferrous piping. 
1. Use detectable warning tape over nonferrous piping and over edges of underground structures. 

3.3 DRAINAGE PIPING APPLICATIONS 

A. General:  Include watertight or soiltight joints. 
B. Refer to Part 2 of this Section for detailed specifications for pipe and fitting products listed below.  Use 

pipe, fittings, and joining methods according to the following applications. 
1. Pipe Sizes 4 and 6 Inches: PE pipe and fittings; solvent-cemented joints; or with gaskets and 

gasketed joints. 

3.4 INSTALLATION, GENERAL 

A. General Locations and Arrangements:  Drawings (plans and details) indicate the general location and 
arrangement of underground sewerage and drainage systems piping.  Location and arrangement of piping 
layout take into account many design considerations.  Install piping as indicated, to extent practical.  Bed 
piping in #57 stone typically or as further detailed on drawings. 

B. Install piping beginning at low point of systems, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and 
couplings according to manufacturer's recommendations for use of lubricants, cements, and other 
installation requirements.  Maintain swab or drag in line and pull past each joint as it is completed. 

C. Use catch basins for changes in direction, except where fittings are indicated.  Use fittings for branch 
connections, except where direct tap into existing sewer is indicated. 

D. Use proper size increasers, reducers, and couplings, where different sizes or materials of pipes and 
fittings are connected.  Reduction of the size of piping in the direction of flow is prohibited. 

E. Install gravity-flow-systems piping at constant slope between points and elevations indicated.  Install 
straight piping runs at constant slope, not less than that specified, where slope is not indicated. 

F. Extend drainage piping and connect to building's storm drains, of sizes and in locations indicated.  
Terminate piping as indicated. 

G. Install drainage piping pitched down in direction of flow, at indicated slope, and cover, except where 
otherwise indicated. 

3.5 PIPE JOINT CONSTRUCTION AND INSTALLATION 

A. General:  Join and install pipe and fittings according to the following. 
1. Hub-and-Spigot, Cast-Iron Soil Pipe and Fittings:  With rubber compression gaskets according 

to CISPI "Cast Iron Soil Pipe and Fittings Handbook," Volume I.  Use gaskets that match class of 
pipe and fittings. 

B. Polyvinyl Chloride (PVC) Plastic Pipe and Fittings:  As follows: 
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a. Join solvent-cement-joint pipe and fittings with solvent cement according to ASTM D 2855 
and ASTM F 402. 

C. Join pipe and gasketed fittings with elastomeric seals according to ASTM D 2321. 
D. Install according to ASTM D 2321. 
E. Concrete Pipe and Fittings:  Install according to ACPA "Concrete Pipe Handbook."  Use the following 

seals: 
F. Round Pipe and Fittings:  ASTM C 443, rubber gaskets. 
G. System Piping Joints:  Make joints using system manufacturer's couplings, except where otherwise 

specified. 
H. Join piping made of different materials or dimensions with couplings made for this application.  Use 

couplings that are compatible with and fit both systems' materials and dimensions. 

3.6 CATCH BASIN INSTALLATION 

A. Construct catch basins to sizes and shapes indicated. 
B. Set frames and grates to elevations indicated. 

3.7 STORM DRAINAGE INLET AND OUTFALL INSTALLATION 

A. Construct riprap of broken stone, as indicated. 
B. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated. 
C. Construct energy dissipaters at outlets, as indicated. 

3.8 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extension from sewer pipe to cleanout at grade.  Use 4" Schedule 40 DWV pipe 
and fittings for riser extensions to cleanouts on below ground piping from roof drainage system.  Install 
piping so cleanouts open in direction of flow in pipe. 

B. Set cleanout frames and covers in earth in a cast-in-place concrete block, 18 x 18 x 12 inches deep.  Set 
with tops 1 inch above surrounding earth grade. 

C. Set cleanout frames and covers in concrete paving with tops flush with surface of paving. 
 

3.9 CLOSING ABANDONED DRAINAGE SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping that is indicated to remain in 
place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after 
ends of abandoned piping have been closed.  Use either of the following procedures: 

B. Close open ends of piping with at least 8-inch thick brick masonry bulkheads. 
C. Abandoned Structures:  Excavate around structure as required and use either of the following 

procedures: 
1. Remove structure and close open ends of remaining piping. 

a. Remove top of structure down to at least 36 inches below final grade.  Fill to within 12 
inches of top with stone, rubble, gravel, or compacted dirt.  Fill to top with concrete. 

2. Backfill to grade according to Division 2 Section "Earthwork." 

3.10 FIELD QUALITY CONTROL 

A. Clear interior of piping and structures of dirt and superfluous material as the work progresses.  Maintain 
swab or drag in piping and pull past each joint as it is completed. 
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B. In large, accessible piping, brushes and brooms may be used for cleaning. 
C. Place plug in end of incomplete piping at end of day and whenever work stops. 
D. Flush piping between catch basins and other structures, if required by authorities having jurisdiction, to 

remove collected debris. 
E. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect 

after approximately 24 inches of backfill is in place, and again at completion of the Project. 
F. Submit separate reports for each system inspection. 
G. Defects requiring correction include the following: 

1. Alignment:  Less than full diameter of inside of pipe is visual between structures. 
2. Deflection:  Flexible piping with deflection that prevents passage of a ball or cylinder of a size not 

less than 92.5 percent of piping diameter. 
3. Crushed, broken, cracked, or otherwise damaged piping. 
4. Infiltration:  Water leakage into piping (any visible water or a maximum of 100 gal/day/inch of 

diameter per mile of pipe. 
5. Exfiltration:  Water leakage from or around piping. 
6. Replace defective piping using new materials and repeat inspections until defects are within 

allowances specified. 
a. Reinspect and repeat procedure until results are satisfactory. 

H. Test new piping systems and parts of existing systems that have been altered, extended, or repaired for 
leaks and defects. 

I. Do not enclose, cover, or put into service before inspection and approval. 
1. Test completed piping systems according to authorities having jurisdiction. 
2. Schedule tests, and their inspections by authorities having jurisdiction, with at least 24 hours' 

advance notice. 
3. Submit separate reports for each test. 
4. Leaks and loss in test pressure constitute defects that must be repaired. 
5. Replace leaking piping using new materials and repeat testing until leakage is within allowances 

specified. 

3.11 BEDDING OF PIPE  

A. Bed all pipe in a minimum 6" depth thickness of #57 stone turned up to half the pipe diameter. Refer to 
Section 31 “Earth Moving” for pipe bedding and backfilling requirements. 

END OF SECTION 33 41 00 
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