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PREFACE

This MANUAL OF STANDARD SPECIFICATIONS was first published in 1991
and was originally entitled "Utah Public Works General Conditions and Standard
Specifications for Construction”". In 1997 the title of this manual was changed to
its current name. This edition embodies 26 years of experience since the first
edition.

This manual has been prepared to assist public works contracting agencies and
contractors in the State of Utah. It is designed to:
e Be compatible with the "Manual of Standard Plans" which is also
published by the LTAP Center in Logan Utah.
e To provide uniform construction practice among counties, cities and other
public agencies in the State of Utah.
e To provide standard requirements for the supply and installation of
materials and systems in the public works environment.
e To follow the present industry-consensus on uniform organization and
sequencing of specifications.

This manual is promulgated by the Utah Chapter of the American Public Works
Association, the Utah Chapter-Associated General Contractors of America, the
Utah Section of the American Society of Civil Engineers, the Consulting
Engineer's Council of Utah, and the Utah Chapter of the Construction
Specifications Institute.

Throughout this document there are vertical lines drawn either to the right or to
the left of the text. These vertical lines identify locations where changes were
made to the 2012 publication.

To recommend an improvement to this document, submit the following information to
the chairman of the Standard Specifications and Drawings Subcommittee. The web
site is (http://utah.apwa.net/). In your submission

o Identify the problem.

e Recommend a solution.

e Provide written text or drawing to support your recommendation.

Construction experts and design professionals will carefully review the proposed
changes in open meetings.


http://utah.apwa.net/
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Contractor -- definition Of .........cccoeiiieiiiiiiece e 1.1
Contractor May Stop Work or Terminate ............cceeveveeieerienienieneese e 15.3
Contractor's Duty to Report Discrepancy in Documents ...........cccccceeuvenen.. 25,32
Contractor's Fee —= COSt PIUS.......uuveiiiiiiiiiieiiieeeeeeeeeee s 11.3,11.5
Contractor's Liability INSUrance .........ccoccuevierieriieiieiieieeeeeeeee e 5.2
Contractor's responsibilities for scheduling Work...........cccccvvivieriiiinienciiiieens 2.7
Contractor's Responsibility -- in general...........cocceeviieiiieniiiinieccic e 6
Contractor's Warranty of Title ........ccccoevieiiiiiinienieeeee e 14.3
CONLTACLOTS == OtHET ...eeuviieiieeiieecie ettt et seee et e e te e etaeesteesnsaeensee s 7
Contractual relationShiPs ......c.cecvieiiieriieiieeie e 6.5
Control 0f the WOrK ......cc.eeiiieiieieeie e 6.1
COOTAINATION ... e et e e et e e et e e e enneeeenareeeeenes 43,7.2
Copies Of DOCUMENLS .....cccuviiiiieriiieiieeiee e eiteeieeeteeeee et e eaeesteesaeeenbeesnseeenne 2.2
Correction Period, ONe YEar........ccoveiivvviiiiiiieeeeeeeeee e 13.7
Correction, Removal or Acceptance of Defective Work -- in general............... 13.6
COSt == NEL AECTEASE ...eevvvieerieiiieeireeiieeeie et e sre et esreesebeesbeesebeesaeessseennseennseas 11.5
Cost of the Work -- definition of ...........ccecveiiiiiiiiinieeee e 1.1
COSt OF the WOTK...c.eviiiiieiieeiiece et 11.4
Costs, SUPPIEMENLAL.......ccccviiiiieeiieiiieeie ettt ae e e saeeseeees 11.4

—-D--

DaAMAZE ..ccneveeiiieiiee e e 6.10, 6.12
Day -- definition Of .......cccooiiiiiie e e 1.1

6
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Default, Subcontractor or SUPPLIET .......c.eeverieriieriieie e 6.5
Defective -- definition Of ........coooeiiiiiiiiiiiiee e 1.1
Defective WOTK . ...co.eiiiiieiee e 13.4
Defective Work, Acceptance Of..........cccevveviiiiiiiienierieeeee e 13.8
Defective Work, Correction or Removal of ........cc.ovvviiiiiiiiiiiiiiiiiiiiieeeeeeee 13.6
Defective Work -- in @eneral ..........c.occveeviienieeniieeie e 13, 14.4
Defective Work, REJECHING .....oecvveieriieiieieeiece e 9.6,13.1
DEfINIEIONS ..ottt 1.1
Delay..ccueeeieieieesece e 11.2,12.1,12.2,12.3,13.7 13.9, 14.9, 153
DICIBLIONS ...ttt sttt 10.1
Delivery Of BONAS.....cccuiiiiiieiie ettt e e eeaae e 2.1
| D53 (1 -1 10 FO SRR 114
Determination for Unit PriCES.......ccvecuieiierierieiieieeie e 9.7
Differing Sit€ CONAItIONS ....eeccviiiiiieeiiieiitieeiieeieeeee et eeee e e eseeeieeesaeeeseeeeneaeenes 4.2
Discrepancy in Contract DOCUMENLS .......cc.eeervveeruirerieenieeiieeneeenieeeseeeseveeneneenes 3.2
DiSpute RESOIULION. ......eoiiieieiieiieii ettt sttt enaeseaesneens 16
Disputes, Decisions by ENGINEET .........ccceeeiiiiieeiiiiieeie e esee e 9.8
DiIvIdING WOTK ....oeiiiiieiieciiecie ettt etaeeaae e eaaeenes 6.5
Documents, COPIes OF.......ceerierieiieiieieeierteie ettt nees 2.2
Document, RECOIA ........uviiiiiiiiiiiiiiec e 6.11
DOoCUMENES, REUSE ...evvvviiiiiiieieieee ettt e e e eeaaees 34
Documentation, Hazardous WaStes ...........cccceeevivieeeieeeeeireeeeeiee e eeeeee e 6.18
DIAWINIES ..eecevieeiie ettt ettt et et e st e et esbaeeaeestaeeseeensaeenseeennes 3.2,10.1
Drawings -- definition Of ..........cocvieiiiiiiieiie e 1.1
DIULIES ..ttt ettt ettt e ee et 3.2,93,11.1,11.4
—-E--
EASEIMEINLS ..ottt e 4.1
Effective date of the Construction Contract -- definition of ...........c.ccceeveneenen. 1.1
Effective date of the Construction Contract, in general........................ 23,2.5,3.2
EINICIZEICICS . cuvieuvieiieeiieeiieie ettt ettt sttt ettt e seae s e e beeseenseenneens 6.13
Engineer -- definition Of ........coccveeiiiiiiieiii e 1.1
Engineer's DECISIONS ......co.evuieuieiiniiniinienieeieeiceitet ettt 9.8,9.9
Engineer's -- Notice to Owner Work is Acceptable........ccoecveverieneenieniennne. 14.9
Engineer' Recommendation of Payment.............cccooeeveiiiinieniieiiienies 14.4,14.9
Engineer's Responsibilities, Limitations on.........c.ccoceveeeeeeienenenicnenieneeieeens 9.9
Engineer's Status during Construction -- in general ...........cccocereveveeeienencnennn. 9
Equipment, Labor, Materials and............ccccceevieerieinieenieeieenee e esee e 6.2
Equivalent Materials and Equipment.............coccoeiieiiriiiiienierieeeeee e 6.4
Explorations of physical CONItIONS........cc.ceouevveririnerinieieienienencneeeeeeeeene 4.2
—FE--
Fee, Contractor's -- FOrce ACCOUNt........ccoceeviiiiiiinieniieiieieeieeeieee e 11.8
Fee, Contractor's -- Costs PIUS ........couiiiiiiiniiiiiceeeeeeeee e 11.5
F S it et e e e e e e arae e e eanaes 6.6, 6.7
FIeld OffICe .cuuiiniiiiiie et 2.5
Final Application for Payment............ccceeeevieiiiieeiiieiiiieciie e 14.8
Final Inspection -- definition Of ...........cccoeoieiieniiniee e 1.1
FINnal INSPECHION ..eecvvieiiieiiieeiie ettt ettt ettt steeeteesbeeesbeesnneeensee s 14.7
Final Inspection Punch LiSt .......c.cccccueiiieeiiiiiieeiie e 14.5, 14.7
Final Payment and ACCEPLaANCE.......ccvevvierieerieiieiierieerie e e 14.9
Final Payment, Recommendation of...........cccceeeiiiiieniiiiiece e 14.9
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FLOAE TIIMC ... tieiteeeieiieieeie ettt ettt ettt ettt et et e s esessaesneesseesseenseenseensensnensaens 6.3
Force Account WOrK.......cooiiiiiiiiie e 11.8
-G --
General Requirements -- definition of ...........cccceeiieeiiiiiieecie e 1.1
General Requirements -- principal references to...........ccevveveereverennne 2.5,42,6.4,6.14
GIVING NOTICE....eeuvteniieiieieeteetie sttt ettt e et et et ebesaesseessee st enseenseessessaeseensesnsennnes 17.1
Guarantee and warranty -- by COntractor...........cccceevcveervieeriieeniveerveeniveennnens 14.3,6.1
Guarantee, special Performance. .........coecvveeiecieeierieniereee et ae e 6.4
—-H--
Hazardous SUDSIANCES. .........ooiiiiiiiiiieieee et eeaareee s 45,6.12
Hazardous Waste -- definition of ..........ccccooiiiiiiiiiiiiie e 1.1
Hazardous WASE .........oooveeeeeieeee e 45,6.12,6.18
HEAAINES ..veevvieiieeiieeeeee ettt ettt e e e e s aesneesseesneenseenbeenseenaennaens 3.2

Incidental WOTK .....cc.coiiiiiiiiiiee et 3.1
INAeMNITICATION ...t 6.17
IIJUTY ettt ettt sttt et e e nt e st e s enneenneeneas 6.12
Inspection -- definition Of ..........ccieiirieiieiieie e 1.1
InSpection, FINal..........cccviiiiiiiieiiieciieciee ettt st sae e 14.7
Inspection, TESts ANd.........cccveierieriieiieie et ae s 13.3
INSUTANCE ...ttt st et e 5.2
Insurance, deliVEry Of.......ccciiiiiiiiie et et e et ebee e 2.1
Intent of Contract DOCUMENLS ........c.eerieriieiieiieieeiesieeie ettt eee e esaeseaens 3.1
Interpretations and ClarifiCationS...........ccvevuieeieeierienierieese e 9.4
Investigations of physical CONditioNS .........c.cocueriirieriiiniiiii e 4.2
Irreconcilable CONTlICT ......oooviiiiiiieiesieie ettt 3.2
—L -
Labor, Materials and EQUIPMENT.........cceoieriieriieiiieieriesiesiieieeee e 6.2
Laws and Regulations -- definition of............cccceeviieiiiiiniice e 1.1
Laws and Regulations -- general...........cccoervieiiiiniieiie et 6.8
Liability INSUTANCE ....ocvveiiieiieiieieeie ettt e s eseenseenneas 5.2
Lien - definitions OF ........cooiiiiiiiiee e 1.1
Limitations on Engineer's Responsibilities ..........cccceevvuieriieniieniienieeiieeeie e 9.9
0SS ettt e 6.12
Lump Sum Work -- definition of .........ccccveriiiiiiiiiiieiiceee e 1.1
Lump Sum Work -- in general .........ccceeeiiiiiieiiiiieeieeee e 14.1
M -
Major Unit Price Item of Work -- definition of ..........ccccooeniniiiiiiiininnncee 1.1
Major Unit Price Item of Work -- increase or decrease of..........cccccocevenercnennenne. 11.7
Materials and equipment -- furnished by Contractor ..........c.cceeeveeeceeiiienciesireennennn 6.2
Materials and equipment -- not incorporated in Work.........cccecvevvinininicncnennnenne. 14.2
Materials or equipment -- €qUIVAIENE .........cceevieriieriieieee e 6.4
Milestone -- definition Of ..........cooiiiiiiiiiiiiieec e 1.1
MILESTOMES ...ttt e et e e et e e e e s et e e e eenaneesenees 6.3, 12.1
MiScellaneous PrOVISION .........ccevieriieciieieeiesiieieete ettt ae e e 17
IMODTHZATION ..ottt ettt st sttt et e aeeebeenaens 2.5
Modification -- definition Of ..........cccooieiieiiieiieieeeee e 1.1
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IMOTIUIMENLS ...ttt ettt sttt ettt st eat e st e et ee st e e ebeesabeeebeesabaeenseeeane 4.4
MUIti-PIiME CONMIACES .....eetieiieiiieiieitieetienteee ettt ettt ettt e b e 7
N --

INOTICE, 24 NOUTS...eeiiiiiieeieeieee et e e et e e e e et ar e e e e e e e enarareeeeas 13.3
Notice, Contract Price adjustment ...........ccceevvveciieienienieseeieee e 11.2
Notice, FAIlure t0 GIVe......cccuevierieiieieeie ettt ees 4.2
Notice, Giving of ......ccoveeevveiieennne 43,6.7,6.8,6.10,6.12,7.1, 12.1, 14.4 17.1
Notice of Acceptability 0f Project ........cccovevevierieriieciieieeiecieceee e 6.16, 14.9
Notice of change due t0 EMEIrZENCY .......ccevveriieciieiiieieriesieerie et eneees 6.13
NOHICE OF CLATM ...t 17.3
Notice of contract price adjustment ...........ccecverueeeierierienieeee e 11.2
NOICE OF AETECES ...ovviiieeiieiieieee e 13.1
Notice of dispute — timMe fOT .....eevviiiciieriieeieeciee et e 9.8
Notice of inaccuracy or difference. ........ccoocvveierierienieieeee e 4.2
Notice of Intent to Award -- definition of...........ccccoevieiieciiniieeee e 1.1
Notice of intent to aAPPEaAL.......c.eeecvieeeieiriiieiieeeiieee e 9.7, 16.1
NOICE OFf OVETTIMIC ...ocvvieeiieiieiiieciieieeie ettt eseeneeeneeees 6.2
Notice of substantial COMPIELION ..........cceevieriieiiieiieiesieseee e 14.5
Notice of termination Of SETVICE ......evieiivievureeiieeieiiiiieeeeeeeeeeeireree e e e e 152,153
Notice 0f WOTK SUSPENSION........eerviriiiiieiierieiieieeieeeeseestee e eee e seesaeeseeeneeens 15.1
NOICE OF VATIANCE .....evveeieiieiieieeie e ete ettt sae st steese e e eesneesneeseenseens 6.14
Notice to change ENGINEER ........cccoooiiiiiiiiieiicieeeeeese e 9.1
Notice to Proceed -- definition of ...........cccoeeiieiinieiieieece e 1.1
Notice to Proceed -- gIVINg Of.......ccveiiiiiiiiieieieeeee e 23
Notice to Replace Superintendent............ccceeevierviiiiiieniieeniienieeeeeesve e esaeenes 6.1
NOLICE t0 SUICLY ..vveevrieirieeieeiiectiecte ettt ettt b e ereseaesreesteebeesneennas 10.1, 10.3
Notification Still TEQUITEd........eevierierieiieeie et 3.2
- O--

Obligations, SUIVIVAL Of.........cceiiiiiiieiiieciie e 6.16
Observation by ENgineer .........cccoevveeveeenieenieeenieeeeeseeeneenn 13.2,13.3, 13.5, 14.9
One-year COrrection PEriOd ........eevveerueerueeiierieeieseeete et eee e seee e seeeeeeae e ees 13.7
"Or EQUAl" SUDSHIEULES .....eeivieeiieeiieeiie ettt eiee et eteeeree e eteeseeeenbeesteeensee s 6.4
(03515 103313 &2 11101 4SO OO O PO PRSP RRRPR 7
OFheT WOTK .....otiiiiiiriieieeiee ettt sttt 7
Overhead and Profit..........ccceoeeeiiiininnnnn 25,11.3,11.4,11.5,11.6,11.7,15.3
OVEItimMeE WOTK ..ottt 6.2
Owner -- definition Of .........cocvevieiieieeee e 1.1
Owner May Correct Defective Work........c.oocvevciiiiieniiiiieeie e 13.9
Owner May Suspend WOrK........cccoecuiiiiieiiiiiiiieeie ettt 15.1
Owner May Terminate Work........ccoccvevieiieiiiiie et 15.2
Owner's Duty to Execute Change Orders - Cash allowance...........c.cccccovvennen. 11.6
Owner's Representative -- ENgineer t0 SErve aS........c.eevveeriveereeereeeneesneeenneenns 9.1
Owner's Responsibilities -- in @eneral ...........coccoeveiciiiienienieeeeeeeeee e 8
—P--

Partial Utilization, in ENeral...........ccevieiieiiieiieeieriese e 14.6
Partial Utilization -- definition of ..........ccccooiiiiiiiiiieeen 1.1
Patent Fees and Royalties .........ccoevvevvieiieiiiiicieceeeeee e 6.4,6.6,6.17,11.4
Payments, Recommendation of ............ccoccueviriiriiiiiiienieeeeeee e 14.4,14.9
Payments to Contractor -- in @eneral ...........cccueeveiirieerieenieeee e 14
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Payments to Contractor When due ............cccoeceeienienienieiece e 14.4,14.9
Payments to Contractor -- Withholding............cceevveeviiiiriiieniieeieeeeeceeee e 14.4
PCBS -- definition Of .........cooiiiiiiiiee e 1.1
POBS ettt h ettt eeeebeene et et nean 45,6.12
Performance guarantee, SPecial .........ccccveiiiieeiiieiiiieeiie et 6.4
Performance and other Bonds ..........coccoooiiiiiiiiiiiiicc e 5.1
POIMNILS ..o e et e e e e e e e e e et e e e eeaneeeeereeeean 2.5,6.7
Petroleum -- definition Of..........cocoiiiiiiiii e 1.1
Petrol@UM ..ottt ettt 4.5
Physical CONAItIONS .......ccveevieiriieeiesieie et eteeete st te et eae e seesseesaeeseenseenseenaenseens 4.2
Physical Conditions -- ENGINEEI'S TEVIEW ......cccvveiiieeeiiieeiieeiieeieeeieeeieeeveesveeeveeens 42
Physical Conditions -- exploration and reportS..........cceeevveeeeueeereeeiieesieeesieesieeeieeens 42
Physical Conditions -- possible document change............cccecvvveierierienierieeieeieeens 4.2
Physical Conditions -- price and time adjustments ............cecveeveeereeerieeesieessieeeineens 4.2
Physical Conditions -- report of differing...........ccccveeviieiiieniieriieeeee e 4.2
Physical Conditions -- Underground Facilities ..........ccccovevverienieerieecieeierieeeeieenen 43
Plans -- definition Of ........cooioiiiiiiii e 1.1
Plans, Standard — definition OF ............oooiiiiiiiiiiiic e 1.1
PrECEACIICE ...ttt 3.2
Preconstruction CONTEIEINCE ..........eeuiriiriieriieiieieeie ettt 2.6
Preliminary IMALEETS .....ccveeivieeeiieiiieeieeciee et e st e e teesreeseaeesbeesaaeessseenaaeesssaesseensseensees 2
Premises, USE Of .....cc.oiiiiiiiii ettt et et et 6.10
Price, Change Of CONLIACT........c.ceviiirieeiieecieecie ettt sveeere e veesaeesbeesanee e 11
Price-Contract -- definition Of ...........cocoiiiiiiiiiiiiiiee e 1.1
Progress Payment, Applications fOr.............cocoiiinininiiiie 14.2
Progress Payment -- retainage.........c.eeveeveerieenieesieeiesieseeseeeseeeneeeeeseeesseenseens 14.2,14.8
Progress schedule .........ccccoevvevieiieninnns 25-2.7,6.3,6.15,9.7,12.3,14.4, 152, 15.3
Project -- definition OF.........ccciiiiiiiiiii e 1.1
Project Manual — definition Of ..........ccoeiiiiiiiiiiiiieeeeee e 1.1
Project Representative —- provision fOr ..........ccccverieeriiieniiieniie e cieeeve e 9.2
Project Representative, Resident -- definition of .........c..cocooieiiiieiiiininnnnee 1.1
Property InSurance, CONIACIOT .........evuiiriierieeniierie et eete et e sveesereesveesereeseveeenes 14.2
Proprietary TEeIM ....ceeiiieeiieciiece ettt st beeebe e snbaeennee s 6.4
Protection, Safety and ............ccceevieiiiieiieiieie et 2.5,6.12
Punch List -- definition Of ..........cccooiiiiiiiiiii e 1.1
Punch List time -- definition Of.........cccccooiiiiiiiiii e 1.1
-- Q--
Quality CONtrol ProOgram........cccuevieiiriinineninieetetetesteste ettt 2.5
-R--
Radioactive Material -- definition of ............cccoeiiiiinieniec e 1.1
Radioactive Material.........coocooiiiiiiiinieieee e 4.5
Recommendation of Payment ...........ccceecveiiiieeiiieiiieciie e 14.4,14.9
Record DOCUMENTS.......coueiiiiiiiniiiericeiieteteetese ettt sttt 6.11
REference POINES ........ocuiiiiiiiiiiiieee e 4.4
RETETEICES. ...ttt sttt ettt e nae 3.2
Regular Working hours -- definition of ............cccoeeieiiiiiinienie e 1.1
Regulations, Laws and ..........ccoceoviiiiiiiniinieieeiccieeseeceeee e 3.2,6.5,6.8
Rejecting Defective WOrK.......c.eivuiiiiiieiiiiiecie et 9.6, 13.1
Related WOrk at STte .....c.eoviiiiriririeieieeere e 7.1
Remedies, CUMUIAIVE .........oiiiiiiiiiieiiiee e e e 17.4
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Removal or correction of Defective Work..........ocevverieiieiinieeieieeeee 13.6
RENTALS .t 11.4
REPAILS .o 43,64,6.10,6.12,7.1,13.9
Reports by Contractor ..........cceceevverveereennnnne. 25,32,42,44,62,6.12,7.1,11.4
Resident Project Representative -- definition of ..........cccceevveevieeiiieniieenieeieens 1.1
Resident project representative -- provisions for........cccceeveeevieerieesieeenieeseeens 9.2
Resident SUPerintendent .............cecuveveeierienieneeie et 6.1
Responsibilities, Contractor's -- in ENeral ..........cccceeevveerieeiieeiieeiieesee e eieens 6
Responsibilities, Engineer's -- in general...........cccoeevveeiiienieenieenie e 9
Responsibilities, OWner's -- in GeNeral ..........cccceevevreierienieniieieie e 8
RELAINAZE ..ottt sttt et enaeeneens 14.2,14.8
Reuse 0f DOCUMENLS .......coruieiieiiiiieiieeiiesitest e 34
REVISIONS ...ttt ettt sttt 10.1
RIGIES OFf WA 1.ttt et et e eaee e tveeaae e 4.1
Royalties, Patent Fees and ..........cccoeeveciieiinienienieeee e 6.4,6.6,6.17,11.4
~S-
Safety -- engineer has N0 dULY 0 ......ccverieriieiiiie e 9.9
Safety and ProteCtion..........cvecviecvieiieieiiesieese et re e e sanens 2.5,6.12
Safety TEPIESENTATIVE . ..ccuviiiiieeiieeiieeite ettt ettt e ere et esbeesbeessbeesebeeseveenenas 6.12
T2V 1010 ] 1< U SUTRSRS 6.14
Sampling and tESTNG.........cerieriieiieieeieeieseere ettt see et enee e seeenees 13.3
Sanitary faCilities ........cceveeeriereieiieie et e 25,62,11.4
Schedule of progress ..........coceevveveennen. 2.5-2.7,6.3,6.15,9.7, 12.3, 14.4, 15 2,153
Schedule of Shop Drawing SUDMISSIONS ......cccveeverieriereieiieieeie e 2.5-2.7
Schedule of ValUES .......coovvvveiiiiiieee e 2.5,2.7,14.1
Schedules, initially acceptable...........cocceveviiriinininieninieieeeee e 2.7
Shop Drawings and Samples ..........cceeeeeieriereenieiene e 2.5,2.6,6.14
Shop Drawings -- definition Of .........cccceoieeiiiiiieeiieciece e 1.1
Site, MODIlIZAtION PLAN ...c..ieiieiieeieeiecieseee e 2.5
Site, Work done beyond............coceeeririeiiniinininineneecteteesene e 7.4
Special Performance GUArantee...........eeoveeeveeerieeerieeeiieeeiiiesieeeieesreeeveesseesneens 6.4
Specifications -- definition Of ...........cccevieriiiiiieeee e 1.1
Standard Plans — definition of ..........ccccooieriiiiiiiiiieeeee e 1.1
Standard PLANS .........cooieiiiiiiiie e e 32
Standard specifications -- definition of ............cccoevieriirieiieiiee e 1.1
Starting Construction, Before ...........cocovieiieiiiciiierieeee e 2.5
Starting the WOTK........occuiiiieeie ettt st eanee s 2.4
Stopping Work -- by CONtractor .........c.ecueriereereerieeieseeseese e 15.3
Stopping Work == DY OWNET ......cc.eevieiiriieiieieeie ettt 15.1
Subcontractor -- definition Of ..........coceiiiiiiiiiii i 1.1
Subcontractors —- in GENEral........c.cccverieiieriieieiie et 6.5
Subcontracts -- required ProViSIONS ..........cecvveereeerieeereeeirieeieeeseeeieeesaeeens 6.5,11.4
Subdivide the Work — contract documents do N0t ..........ccceecerienienienenncneee 6.5
SUDIMITEALS ...t 25,277,114
SubmittalS, SChEAUIES ........vviiiieeiiiicee e 2.5,6.3
Submittals, Shop Drawings, Samples ..........ccccceveeririiiienienieeeeeeeeeseeen 6.14
Substantial Completion -- certification of...........cccceevireiriencienieeeeee e 14.5
Substantial Completion -- definition of .............ccoeeeriinienieiieeeeee 1.1
SUDSTIEULES ..ottt ettt et et et sb e b et e 6.4
Subsurface CONAItiONS ...........ccoveiieeeueieiieie e 42,43
Superintendent -- CONIACIOL'S ......ecverierieriieiieee et stee et eee e seee e sreeseeee e 6.1

11
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Supervision and SUPETINLENAENCE...........eevvieireierieriierieseeieeee e enee e 6.1,6.12
SUPPIEMENTAL COSES .nvviriniiiiiieiiieeiie ettt ettt e e sae et esaaeeebeeeaeenens 114
Supplementary Conditions -- definition of ..........ccccceveiiiiieniiiiiece e, 1.1
Supplementary Conditions -- principal references to.............cue.nee.... 2.5,32,72,133
Supplementing Contract DOCUMENTS .......c.ccovvierciieiiiieniieiieeeiie et saeeeenees 33
Supplier -- defiNItion Of .......cceeviieiieiieeie e 1.1
Supplier -- principal references to........ccceevveevveerieercieenieeeieenene 34,6.1,6.2,6.4,6.5
Surety -- CONSENt t0 PAYIMENL ......eeeiveeeeieeiieeieeeieeeieeeieeeteeeteesteessseesbeessseesseennne 14.8
Surety — Engineer has N0 dUty 0 ......ccceeeiiiiieeiiieieeiee et 9.9
SUIELY == NOTICE L0 c.vvevvieiiieiiieeieetieete ettt ettt ste et e e e aeere e et esreesbeeabeeenessaeseeas 10.1,10.3
Survival 0f OBLIZAtIONS .....cueiiiiiiiiirieeeee e 6.16
Suspension of Work and Termination -- in general ..........cccccocevienienieninieneneennen, 15
.
Taxes -- Payment by CONtractor ........c..coccvevereeieienienienieneneeiceeee ettt 6.9
Termination -- BY CONLIACTOT .......ccuveruieiieiieieeiieteee e see st e e e eneeseeeneeeneeas 153
Termination, Suspension of Work and -- in general ...........c..coccevvinininiinincnnnn 15
Tests and INSPECHIONS ......veevieieiieciieeiieie ettt e e e sseenseenneas 13.3
Time, Change of CONLIACE........cccuevierieiieii et e e e 12.1
Time, Computation OF.......cccooiiiiiiiiieiei et 17.2
TIME, CONLTACE ....vvieeeieiieeiieiieieeteeteeteste st et et e eseeeseesseesseenseeseensessnesseesseenseensennsenns 2.3
Time, Contract -- definition Of..........cccooiiiiiiriiii e 1.1
TIME 1S The ESSENCE ...ouveiuiieniieiiiie ettt ettt 23
TOLerances, UHIIHIES .......ccueerrieiieieeie ettt ettt et ettt e e e ae s e seaesneenseenseenneees 4.3
—-U--
UNCOVEIING WOTK ...ttt 13.5
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DOCUMENT 00 72 00
GENERAL CONDITIONS

PART 1

GENERAL

1.1 DEFINED TERMS

A. Wherever used in these General Conditions or in the other Contract
Documents the following terms have the meanings indicated which are
applicable to both the singular and plural thereof.

1.

2.

10.

Addenda: Written or graphic instruments issued before the opening
of Bids which clarify, correct or change the Contract Documents.

Agreement: A written instrument which is part of the Contract
Documents, and which when signed by the OWNER and
CONTRACTOR, establishes the Contract Price, the Contract Time,
the Punch List Time, the identity of the ENGINEER and other matters
pertaining to the Construction Contract.

Agreement Supplement: A written instrument executed by OWNER
and Bidder in the time period between the opening of Bids and the
signing of the Agreement which clarifies, corrects or changes the
Contract Documents.

Application for Payment: The form accepted by ENGINEER which
is to be used by CONTRACTOR in requesting progress or final
payments and which is to include such supporting documentation
required by the Contract Documents.

Asbestos: Any material that contains more than one percent asbestos
and is friable or is releasing asbestos fibers into the air above current
action levels established by the United States Occupational Safety and
Health Administration.

Bid: The offer of the Bidder submitted on the prescribed form setting
forth the price for the Work to be performed.

Bid Documents: The documents defined in the Bid, together with all
Addenda and supplements issued before the Effective Date of the
Agreement.

Bid Security: Bid bond, cashier's check, or cash. Amount equal to a
minimum of five (5) percent of the Bid price.

Bidder: Any person, firm, joint venture or corporation submitting a
Bid directly to the OWNER, as distinct from a sub bidder who
submits a bid to a Bidder.

Bonds: Bid, performance and payment Bonds, cash, cashier's or
certified bank check and other instruments of security.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Change Order: A written instrument prepared by the ENGINEER
signed by CONTRACTOR and OWNER on or after the Effective
Date of the Construction Contract, which authorizes an addition,
deletion, or revision in the Work, or an adjustment in the Contract
Price, Contract Time or both.

Claimant: An individual or entity having a direct contract with the
CONTRACTOR or with a Subcontractor or Supplier of the
CONTRACTOR to furnish labor, materials, supplies or equipment for
use in the performance of the Work. The intent of this definition shall
be to include without limitation in the terms "labor, materials, supplies
or equipment" that part of water, gas, power, light, heat, oil, gasoline,
telephone service or rental equipment used in the Work, architectural
and engineering services required for performance of the work of the
CONTRACTOR and the CONTRACTOR's Subcontractors, and all
other items for which a claim may be asserted where the labor,
materials, supplies or equipment were furnished.

Construction Contract: The entire and integrated compact between
the OWNER and CONTRACTOR memorialized in the Contract
Documents concerning the Work to be performed which supersedes
prior negotiations, representations or agreements, either written or
oral.

Contract Documents: The Bid Documents, Agreement, Agreement
Supplement, General Conditions, Supplementary Conditions,
Specifications, Standard Specifications, Drawings, Standard Plans
together with all Modifications issued pursuant to article 3.3 herein
after the Effective Date of the Construction Contract.

Contract Price: The total money payable by OWNER to the
CONTRACTOR under the Contract Documents as stated in the
Agreement and subject to the provisions of Paragraph 11.7A herein in
the case of Unit Price Work.

Contract Time: The number of consecutive calendar days or the date
specified in the Agreement for Substantial Completion of the Work.

CONTRACTOR: The person, firm or corporation named as such in
the Agreement.

Cost of the Work: The sum of all costs necessarily incurred and paid
by CONTRACTOR in the proper performance of the Work (refer to
article 11.4).

Day: Any 24 hour period measured from mid-night to the next
mid-night.

Defective: An adjective which when modifying the word "work"
refers to work that is unsatisfactory, faulty or deficient, or does not
conform to the Contract Documents, or does not meet the
requirements of any Inspection, reference standard, test or approval
referred to in the Contract Documents, or has been damaged before
ENGINEER's Final Inspection (unless responsibility for the protection
thereof has been assumed by OWNER at Substantial Completion in
accordance with Paragraph 14.5A or 14.6B).

Drawings: The graphic and pictorial portions of the Contract
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Documents prepared or approved by ENGINEER, showing the design,
location and dimensions of the Work, and generally include, the plan,
elevations, sections, details, schedules and diagrams. Drawings are
also known as Plans.

Effective Date of the Construction Contract: The date indicated in
the Agreement on which the Construction Contract becomes effective.
If no such date is indicated, it means the date on which the
Construction Contract is signed and delivered by the last of the two
parties to sign and deliver.

ENGINEER: The person, firm or corporation designated in the
Agreement as the OWNER's representative and agent for the
Construction Contract, acting within the scope of the particular duties
entrusted to such a person, firm or corporation. The person may be a
licensed architect, licensed landscape architect, licensed engineer,
licensed land surveyor or other individual.

Final Inspection: An Inspection of the Work (or agreed to portion),
conducted by ENGINEER, after Work (or agreed to portion) is
Substantially Complete.

General Requirements: Sections of Division 1 of the Standard
Specifications and Specifications.

Hazardous Waste: The term hazardous waste shall have the meaning
provided in Section 1004 of the Solid Waste Disposal Act (42 USC
Section 6903) as amended from time to time.

Inspection: The term "inspection" or its derivatives means a review
of the Project, including but not limited to a visual review of the work
completed to date. It does not include or imply an exhaustive or
detailed review of the Work, nor does it create a duty on the part of
the ENGINEER or OWNER to detect latent defects.

Laws and Regulations; Laws or Regulations: Any federal, state,
county, city, or local jurisdiction's laws, rules, regulations, ordinances,
codes and orders.

Lien: A charge, security interest or encumbrances upon materials or
equipment.

Lump Sum Work: Work to be paid for on the basis of a stipulated
price.

Major Unit Price Item of Work: Any item of Unit Price Work

which has a total value greater than five (5) percent of the initial
Contract Price.

Milestone: A principal event specified in the Contract Documents
relating to an intermediate completion date or time before Substantial
Completion of the Work.

Modification: Any Addendum, Agreement Supplement, Change
Order, or Work Directive Change.

Notice of Intent to Award: The written notice by OWNER to the
apparent successful Bidder stating that on compliance by the apparent
successful Bidder with the conditions precedent enumerated therein,
within the time specified, OWNER will sign and deliver the
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35.

36.

37.

38.
39.

40.
41.

42.

43.

44,

45.

46.

47.

48.

49.

Construction Contract.

Notice to Proceed: A written notice given by OWNER to
CONTRACTOR fixing the date on which the Contract Time will
commence and on which CONTRACTOR shall start to perform
CONTRACTOR's obligations under the Contract Documents.

OWNER: The public body or authority, corporation, association or
firm with whom CONTRACTOR has entered into the Agreement and
for whom the Work is to be provided.

Partial Utilization: Placing a portion of the Work in service for the
purpose for which it is intended (or a related purpose) before reaching
Substantial Completion for all the Work.

PCBs: Polychlorinated biphenyl.

Petroleum: Petroleum, including crude oil or any fraction thereof
which is liquid at standard conditions of temperature and pressure (60
deg. Fahrenheit and 14.7 pounds per square inch absolute), such as oil,
petroleum, fuel oil, oil sludge, oil refuse, gasoline, kerosene, and oil
mixed with other non-Hazardous Wastes and crude oils.

Plans: Drawings.

Project: The total construction of which the Work to be provided
under the Contract Documents may be the whole, or a part.

Project Manual: The bound documentary package prepared for
bidding and constructing the Work.

Punch List: The list of unacceptable, incorrectly accomplished,
damaged or unfinished work items compiled by ENGINEER at Final
Inspection.

Punch List Time: The number of Days specified in the Agreement
for the completion of the Final Inspection Punch List Work.

Radioactive Material: Source, special nuclear, or byproduct material
as defined by the Atomic Energy Act of 1954 (42 USC Section 2011
et seq.) as amended from time to time.

Regular Working Hours: Computation of regular working hours
shall be based upon a 40 hour work week.

Resident Project Representative: The representative of ENGINEER
assigned to the site or any part thereof.

Shop Drawings: All Drawings, diagrams, illustrations, schedules and
other data prepared by or for CONTRACTOR to illustrate some
portion of the Work and all illustrations, brochures, standard
schedules, performance charts, instructions, diagrams and other
information prepared by Suppliers and submitted by CONTRACTOR
to illustrate material or equipment for some portion of the Work.

Specifications: Those portions of the Contract Documents consisting
of written requirements for materials, equipment, construction
systems, standards and workmanship as applied to the Work and
certain administrative details applicable thereto. Bidding
requirements, contract forms, and Conditions of the Contract are not
Specifications.
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50.

51.

52.

53.

54.

55.

56.

57.
58.

59.

60.

Standard Plans: The graphical and text displays contained in the
Manual of Standard Plans published by the Utah LTAP Center, Utah
State University, Logan UT.

Standard Specifications: The specifications contained in this manual
following these General Conditions.

Subcontractor: An individual, Supplier, firm or corporation having a
contract with CONTRACTOR or with any other Subcontractor for the
performance of a part of the Work.

Substantial Completion: A point in time when, in the opinion of the
ENGINEER as evidenced by ENGINEER's written notice, the Work
(or a specified part thereof) has progressed to where it is sufficiently
complete, and only occasional construction personnel and equipment
are required for correcting unfinished or Defective Work. The
remaining work will not interfere with the Work area's intended use or
occupancy. The terms "substantially complete" and "substantially
completed" as applied to any work refer to substantial completion
thereof.

Supplementary Conditions: The part of the Contract Documents
that amends or supplements these general conditions.

Supplier: A manufacturer, fabricator, distributor, material producer or
vendor who provides products to CONTRACTOR or Subcontractors.

Underground Facilities: All pipelines, conduits, ducts, cables, wires,
access chambers, Vaults, tanks, tunnels or other such facilities or
attachments, and any encasements containing such facilities which
have been installed underground to furnish any of the following
services or materials; electricity, gases, steam, liquid Petroleum
products, telephone or other communication, cable television, sewage
and drainage removal, traffic or other control systems or water.

Unit Price Work: Work to be paid for on the basis of unit prices.

Work: The construction and services required to be furnished under
the Contract Documents which may be the whole or part of the
Project. Work is the result of performing services, furnishing labor
and furnishing and incorporating materials and equipment into the
construction, as required by the Contract Documents.

Work Completion: The Work and all contractual obligations under
the Contract Documents have been fulfilled and when final payment is
due in accordance with Paragraph 14.9A.

Work Directive Change: A written directive to CONTRACTOR,
issued on or after the Effective Date of the Construction Contract,
prepared by the ENGINEER and signed by the OWNER, ordering an
addition, deletion or revision in the Work as provided in article 10.1,
or responding to differing or unforeseen physical conditions under
which the Work is to be performed as provided in article 4.2 or 4.3 or
to emergencies under article 6.13. A Work directive change requires
agreement by the OWNER and the ENGINEER and may or may not
be agreed to by the CONTRACTOR.
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PART 2 PRELIMINARY MATTERS

2.1 DELIVERY OF BONDS AND INSURANCE

A. When CONTRACTOR delivers the executed Agreement to OWNER,
CONTRACTOR shall also deliver required Bonds and insurance
certificates.

2.2 COPIES OF DOCUMENTS

A. OWNER shall furnish to CONTRACTOR the number of copies of the
Contract Documents as are reasonably necessary for the execution of the
Work (up to 10 copies) unless additional copies are provided for in the
Specifications. Additional copies will be furnished, upon request, at the
cost of reproduction.

2.3 COMMENCEMENT OF CONTRACT TIME - NOTICE TO PROCEED

A. Contract Time: Time is the essence of the contract. Unless indicated
otherwise in the Bid Documents, addendum, or in a Change Order, in no
event will the Contract Time commence later than the 74th Day after the
Day of Bid opening or the 30th Day after the Effective Date of the
Construction Contract, whichever date is earlier.

B. Notice to Proceed: A Notice to Proceed may be given at any time, even
within 30 Days after the Effective Date of the Construction Contract.

2.4 STARTING THE WORK
A. CONTRACTOR shall start to perform work on the date when the time for

the Contract Time commences. No work shall be done at the site before
that date.

2.5 BEFORE STARTING CONSTRUCTION

A. In General: Before starting each part of the Work, CONTRACTOR shall
carefully study and compare the Contract Documents and check and verify
pertinent figures shown thereon and all applicable field measurements.
CONTRACTOR shall promptly report in writing to ENGINEER any
conflict, error or discrepancy that CONTRACTOR may discover and shall
obtain a written interpretation or clarifications from ENGINEER before
proceeding with any work affected thereby.

B. Submittals: Within 10 Days after the Effective Date of the Construction
Contract, CONTRACTOR shall submit to ENGINEER, in reasonable
detail and form acceptable to ENGINEER, copies of the following
documents.

1. Preliminary Progress Schedule: The preliminary progress schedule
shall show starting and completion dates for each construction
sequence and:

a. submittal dates and dates required for approved submittals for
Shop Drawings, product data and samples;

b. decision dates for products specified by allowances, selection of
finishes and critical material or equipment release orders;

c. product procurement and delivery dates;
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6.

7.

d. holiday cleanup preparations, And

e. specific dates for all special Inspections required before any
utilities "turn-on" including temporary power.

Preliminary Shop Drawing Schedule: A supplemental schedule to
the preliminary progress schedule shall show all Shop Drawing
submissions required for the Work.

Preliminary Schedule of Values: The preliminary schedule of
values (for Lump Sum Work), which includes provisions set forth in
quantities and prices of items aggregating the Contract Price, shall
subdivide the Work into component parts in sufficient detail to serve
as the basis for progress payments during construction. Such prices
will include an appropriate amount of overhead and profit applicable
to each item of work. Bond expense shall not be prorated, but shall be
shown as a separate item.

Mobilization Program: The site mobilization program shall allow
for field office and trailer locations, material storage locations, power
requirements for trailers, if any, and sanitary facilities.

Permits: The listing of, and photocopies of permits that the
CONTRACTOR is required to purchase and maintain in accordance
with article 6.7.

Quality Control Program: The written program for the control of
product quality and workmanship.

Safety and Protection Plan: The safety and protection plan shall
comply with article 6.12.

C. Field Office: When specified, the CONTRACTOR shall establish and
maintain a field office in such a location that ENGINEER may always
contact CONTRACTOR for transmittal of Plans, instructions and
dissemination of Project information. Unless waived by ENGINEER,
CONTRACTOR shall provide and maintain a telephone and facsimile
machine in the field office during work performance.

2.6 PRECONSTRUCTION CONFERENCE

A. Within 20 Days after the Contract Time starts to run, but before starting
any work, CONTRACTOR shall attend a conference with ENGINEER
and others:

1.
2.

To discuss the schedules referred to in Paragraph 2.5B;

To discuss procedures for handling Shop Drawings and other
submittals;

To discuss procedures for processing applications for payment;

To establish a working understanding among the parties as to the
Work;

To review or discuss other items deemed necessary by ENGINEER or
CONTRACTOR, and

To designate the name of the individual who shall be
CONTRACTOR's resident superintendent at all times while work is in
progress. When the CONTRACTOR is comprised of two (2) or more
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persons, firms, partnerships or corporations functioning on a joint
venture basis, before starting the Work, CONTRACTOR shall
designate in writing the name of a representative who shall have the
authority to represent and act for the joint venture persons, firms,
partnerships or corporations at all times while the Work is in progress.

2.7 FINALIZING SCHEDULES

A.

At least 10 Days before submission of the first Application for Payment,
CONTRACTOR shall attend a conference with ENGINEER and others as
appropriate to finalize the schedules submitted in accordance with
Paragraph 2.5B.

1. Progress Schedule: The finalized progress schedule must be
acceptable to ENGINEER as providing an orderly progression of the
Work to completion within the Contract Time. The critical path must
be fully defined. Acceptance will neither impose on ENGINEER
responsibility for the progress or scheduling of the Work nor release
nor relieve the CONTRACTOR from full responsibility therefore.

2. Schedule of Shop Drawings: The finalized schedule of Shop
Drawings submissions must be acceptable to ENGINEER as
providing a workable arrangement for processing the submissions.

3. Schedule of Values: The finalized schedule of values shall conform
to the requirements of Articles 11.4 and 11.5 and must be acceptable
to ENGINEER in form and substance.

2.8 COMMUNICATIONS FACILITATING CONTRACT ADMINISTRATION

A.

Except as otherwise provided in the Contract Documents, or when direct
communications have been specially authorized, the OWNER and
CONTRACTOR shall communicate through the ENGINEER.

Communication by and with ENGINEER's consultants shall be through the
ENGINEER.

Communications by and with Subcontractors and Suppliers shall be
through the CONTRACTOR.

Communications by and with separate contractors shall be through the
ENGINEER.

PART 3 CONTRACT DOCUMENTS, INTENT, AMENDING, REUSE

3.1 INTENT

A.

In general: It is the intent of the Contract Documents to describe a
functionally complete Project to be constructed in accordance with the
Contract Documents.

Contract Documents are Complementary: The Contract Documents are
complementary; what is required by one document or provisions thereof is
binding as if required by all the documents or provisions thereof.

Incidental Work: Any work, materials or equipment that may reasonably
be inferred from the Contract Documents or from prevailing custom or
trade usage as being required to produce the intended result will be
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supplied by CONTRACTOR at no additional cost to the OWNER whether
or not specifically referenced.

D. Technical or Trade Words: When words which have a well-known
technical or trade meaning are used to describe the Work, materials or
equipment, such words shall be interpreted in accordance with that
meaning.

3.2 RESOLVING DISCREPANCIES

A. References: Reference to manuals or codes of any technical society,
organization or association, or to the Laws or Regulations of any
governmental authority, whether such reference be specific or by
implication, shall mean the latest manual, code or Laws or Regulations in
effect at the time of opening of Bids (or on the Effective Date of the
Construction Contract, if there were no Bids), except as may be otherwise
specifically stated.

B. Duties of CONTRACTOR or ENGINEER Not Changed: No provision
of any referenced manual or code (whether or not specifically incorporated
by reference in the Contract Documents) shall be effective to change the
duties and responsibilities of CONTRACTOR or ENGINEER from those
set forth in the Contract Documents, nor shall it be effective to assign to
ENGINEER, or any of ENGINEER's consultants, agents or employees,
any duty or authority to supervise or direct the furnishing or performance
of the Work or any duty or authority to undertake responsibility contrary to
the provisions of Paragraphs 9.9C or 9.9D.

C. Conflict, Error, Discrepancy, Omission in Contract Documents: If,
during the performance of the Work, CONTRACTOR finds or identifies a
conflict, error, discrepancy, or omission in the Contract Documents,
CONTRACTOR shall so report to ENGINEER in writing at once. Before
proceeding with work affected thereby CONTRACTOR shall obtain a
written interpretation or clarification from ENGINEER as provided in
Article 9.4.

1. Dimensions on Drawings: In the event of any discrepancy between
the measured dimensions on any Drawing and the written dimensions
shown thereon, the written dimensions shall be taken as correct.

2. Detail Drawings: Detail Drawings, regardless of trade or item of
work, shall prevail over general Drawings.

3. Work shown on the Drawings: Any part of the Work which is not
mentioned in the Bid Documents or Specifications, but which is
shown on the Drawings, shall be furnished and installed by
CONTRACTOR as if fully described in the Bid Documents or
Specifications and at no additional cost the OWNER.

4. Irreconcilable Conflict: Only in case of irreconcilable conflict
between provisions within the Contract Document or between
Contract Documents, the intent of the Contract Documents shall be
interpreted in accordance within the following priorities.

a. A particular Modification shall govern over all Contract
Documents or Modifications issued before said particular
Modification.
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b. These General Conditions shall govern over all Contract
Documents except the Agreement, Agreement Supplement,
Supplementary Conditions, Addenda and Modifications.

c. The Specifications shall govern over Drawings, Standard
Specifications, and Standard Plans.

d. The Drawings shall govern over the Standard Specifications and
Standard Plans.

5. Notification Still Required: The priority provisions of Paragraph
3.2C4 above shall not relieve CONTRACTOR of notifying OWNER
of such an irreconcilable conflict.

D. Capitalization: Terms capitalized in these General Conditions include
those which are (1) specifically defined, (2) the title of numbered Articles
and identified references, and (3) the title of referenced documents. If any
terms are capitalized which do not fit within these categories, the
capitalization shall be ignored.

E. Headings: Any headings preceding the text of paragraphs in a Contract
Document are inserted solely for convenience of reference and shall not
affect its meaning, content or effect or be referred to in any interpretation
thereof.

3.3 AMENDING AND SUPPLEMENTING CONTRACT DOCUMENTS

A. The Contract Documents may be amended on or after the Effective Date of
the Construction Contract to provide for additions, deletions and revisions
in the Work or to modify the terms and conditions thereof in one or more
of the following ways:

1. A Work Directive Change (Paragraph 10.1B); or
2. A Change Order (Paragraph 10.1C).

B. Asindicated in Articles 11.2 and 12.1, Contract Price and Contract Time
may only be changed by a Change Order.

C. The requirements of the Contract Documents may be supplemented and
minor variations and deviations in the Work may be authorized, in one or
more of the following ways:

1. ENGINEER's review of a Shop Drawing or sample (pursuant to
Paragraphs 6.14F and 6.14G); or

2. ENGINEER's written interpretation or clarification (pursuant to
Article 9.4).

3.4 REUSE OF DOCUMENTS

A. Neither CONTRACTOR nor any Subcontractor or Supplier or other
person or organization performing or furnishing any of the Work under a
direct or indirect contract with OWNER shall have or acquire any title to
or ownership rights in any of the Drawings, Specifications or other
documents (or copies of any thereof) prepared by or for ENGINEER, And
they shall not reuse any of them on extensions of the Project or any other
project without written consent of OWNER.

3.5 INTERPRETATION AND VENUE
A. The Contract Documents will be construed in accordance with the laws of

24



GENERAL CONDITIONS 0072 00

the State of Utah. Any court action arising from the Construction Contract
shall be brought in an appropriate federal or state court with appropriate
jurisdiction in which the OWNER resides.

PART 4 AVAILABILITY OF LANDS, SUBSURFACE AND PHYSICAL
CONDITIONS; REFERENCE POINTS

4.1 AVAILABILITY OF LANDS

A. OWNER shall furnish the lands upon which the Work is to be performed,
right-of-ways and easements for access thereto, and such other lands which
are designated for the use of CONTRACTOR in the Contract Documents.
Easements for permanent structures or permanent changes in existing
facilities will be obtained and paid for by OWNER unless otherwise
provided in the Contract Documents. In the event of OWNER's delay in
furnishing these lands, right-of-ways or easements, if CONTRACTOR
believes that any delay entitles CONTRACTOR to an increase in the
Contract Price or an extension of the Contract Time, CONTRACTOR may
make a claim therefore as provided in Parts 11 and 12 hereof.
CONTRACTOR shall provide for all additional lands and access thereto
that may be required for temporary construction facilities or storage of
materials and equipment.

4.2 PHYSICAL CONDITIONS - GENERAL

A. Explorations and Reports: Reference, when applicable, is made to
geotechnical data in the Bid Documents for identification of those reports
of explorations and tests of subsurface conditions at the site that have been
utilized by ENGINEER in preparation of the Contract Documents.
CONTRACTOR may rely upon the accuracy of the technical data
contained in such reports at the locations and the indicated depths where
the data was obtained, but not upon the other information, interpretations
or opinions contained therein or for the completeness thereof, expressed or
implied. Except as indicated in the immediately preceding sentence and in
Paragraph 4.2C, CONTRACTOR shall have full responsibility with
respect to subsurface conditions at the site.

B. Existing Structures: Reference, when applicable, is made to the
Supplementary Conditions for identification of those drawings of physical
conditions in or relating to existing surface and subsurface structures
(except Underground Facilities referred to in article 4.3) which are at or
contiguous to the site that have been utilized in preparing the Contract
Documents. CONTRACTOR may rely upon the accuracy of the technical
data contained in such drawings, but not upon the completeness thereof for
CONTRACTOR's purposes. Except as indicated in the immediately
preceding sentence and in Paragraph 4.2C, CONTRACTOR shall have full
responsibility with respect to physical conditions in or relating to such
structures.

C. Differing Site Conditions: If CONTRACTOR believes that any technical
data on which CONTRACTOR is entitled to rely as provided in
Paragraphs 4.2A and 4.2B is inaccurate, or any physical condition
uncovered or revealed at the site differs materially from that indicated in

25



0072 00 GENERAL CONDITIONS

the Contract Documents, or unknown physical conditions exist at the site
which are of an unusual nature differing materially from those ordinarily
encountered and generally recognized as inherent in work of the character
provided for in the Construction Contract, CONTRACTOR shall
immediately notify ENGINEER in writing before performing any work in
connection therewith. Failure by the CONTRACTOR to give notice about
the inaccuracy or difference, and the performance of any work in
connection with said differing site conditions (except in an emergency as
permitted by article 6.13), shall bar the CONTRACTOR from making any
claim for additional compensation in connection therewith.

1. ENGINEER's Review: ENGINEER will review the alleged or
claimed differing conditions and determine if it is necessary to obtain
additional explorations or tests with respect thereto.

2. Possible Document Change: If the ENGINEER concludes that there
is a material error in the Contract Documents, or that a change in the
Contract Documents is required, a Change Order will be issued as
provided in Part 10 to reflect and document the consequences of the
inaccuracy or difference.

3. Possible Price and Time Adjustments: For such possible document
change an increase or decrease in the Contract Price or an extension or
shortening of the Contract Time, or any combination thereof, may be
allowable to the extent the ENGINEER determines that they are
attributable to any such inaccuracy. If ENGINEER and
CONTRACTOR are unable to agree as to the amount or length
thereof, a claim may be made therefore as provided in Parts 11 and 12.

D. Hazardous Substances: Neither OWNER nor ENGINEER are aware of
any hazardous substances which may be encountered in performance of
the Work except as may be specifically disclosed elsewhere in the Contract
Documents. Neither OWNER nor ENGINEER have specifically inspected
the site to determine any such presence except as disclosed in the Contract
Documents.

4.3 PHYSICAL CONDITIONS - UNDERGROUND FACILITIES

A. Shown or Indicated: The information shown or indicated in the Contract
Documents with respect to existing Underground Facilities at or
contiguous to the site is based on information and data furnished to
OWNER or ENGINEER by the owners of such Underground Facilities or
by others. OWNER shall not be responsible for the accuracy or
completeness of any such information.

1. One-call Center: The CONTRACTOR shall have full responsibility
for reviewing and verifying all such information, with the one-call
center (Blue Stake location center) or other utility coordination service
a minimum of two (2) working Days before any excavation to locate
all Underground Facilities shown or indicated in the Contract
Documents. The CONTRACTOR shall have full responsibility for
any damages to Underground Facilities or costs resulting from the
damage to such facilities, in those instances where the
CONTRACTOR did not dependently locate and verify the location of
such facilities.

2. Tolerances: The information presented is considered accurate to
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B.

within three (3) feet vertical and four (4) feet horizontal on each side
of the utility location shown on the Drawings. Should a utility so
shown not be within said tolerances, said utility shall be handled as
outlined in Paragraph 4.3B below.

3. Coordination: The CONTRACTOR shall coordinate the Work with
the owners of such Underground Facilities during construction and
shall be responsible for the safety and protection thereof as provided
in article 6.12.

4. Costs: If work is performed within the above referenced tolerances,
the cost of all of the above including repair of any damages therein
resulting from performance of the Work will be considered as having
been included in the Contract Price and no additional compensation
will be allowed therefore.

Not Shown or Indicated: If an Underground Facility is uncovered or
revealed at or contiguous to the site which was not shown or indicated in
the Contract Documents and which CONTRACTOR could not reasonably
have been expected to be aware of, CONTRACTOR shall, promptly after
becoming aware thereof and before performing any work affected thereby
(except in an emergency as permitted by article 6.13), identify the owner
of such Underground Facility and give written notice thereof to that owner
and to ENGINEER.

1. ENGINEER to Modify Contract Documents: ENGINEER will
promptly review the Underground Facility to determine the extent to
which the Contract Documents should be modified to reflect and
document the consequences of the existence of the Underground
Facility, and the Contract Documents will be amended or
supplemented to the extent necessary.

2. Safety and Protection: During such time, CONTRACTOR shall be
responsible for the safety and protection of such Underground Facility
as provided in article 6.12.

3. Contract Price or Contract Time Adjustment: CONTRACTOR
may be allowed an increase in the Contract Price or an extension of
the Contract Time, or both, to the extent that they are attributable to
the existence of any Underground Facility that was not shown or
indicated in the Contract Documents, or that was not identified by the
CONTRACTOR where such identification could have been made
through a reasonably prudent investigation by the CONTRACTOR.

4. Claims: If the parties are unable to agree as to the Contract Price or
Contract Time adjustments, CONTRACTOR may make a claim
therefore as provided in Parts 11 and 12.

4.4 REFERENCE POINTS AND MONUMENTS

A.

OWNER shall provide land surveys to establish reference points for
construction which in ENGINEER's judgment are necessary to enable
CONTRACTOR to proceed with the Work. CONTRACTOR shall be
responsible for laying out the Work, shall protect and preserve the
established reference points and shall make no changes or relocations
without the prior written permission of OWNER. CONTRACTOR shall
report to ENGINEER whenever any reference point is lost or destroyed or
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requires relocation because of necessary changes in grades or locations,
and shall be responsible for the accurate replacement or relocation of such
reference points by professionally qualified personnel.

B. CONTRACTOR shall not disturb any survey monuments found on the line
of the improvements until ordered by the ENGINEER. No survey
monument shall be disturbed or moved until ENGINEER has been notified
and ENGINEER has referenced the survey monument for resetting.

4.5 ASBESTOS, PCBs, PETROLEUM, HAZARDOUS WASTE OR
RADIOACTIVE MATERIAL

A. Neither OWNER nor ENGINEER are aware of any hazardous substances
which may be encountered in performing work except as may be
specifically disclosed elsewhere in the Contract Documents. Neither
OWNER nor ENGINEER has specifically inspected the site to determine
any such presence except as disclosed in the Contract Documents. The
provisions of articles 4.2 and 4.3 shall not apply to Asbestos, PCBs,
Petroleum, Hazardous Waste or Radioactive Material uncovered or
revealed at the site.

PARTS5 BONDS AND INSURANCE

5.1 PERFORMANCE, PAYMENT AND OTHER BONDS

A. Reference is made to the Supplementary Conditions for identification of
Bonds that may be or are required for the Work.

5.2 INSURANCE

A. Reference is made to the Supplementary Conditions for identification of
the insurance policies required for the Work.

PART 6 CONTRACTOR’S RESPONSIBILITIES

6.1 CONTROL OF THE WORK

A. Means, Methods, Techniques, Sequences, Procedures of Construction:
CONTRACTOR shall be solely responsible for the means, methods,
techniques, sequences and procedures of construction. CONTRACTOR
shall be responsible to ensure that the completed work complies with the
Contract Documents. CONTRACTOR shall supervise, direct and control
the Work competently and efficiently. CONTRACTOR shall devote such
attention thereto and applying such skill and expertise as necessary to
perform work in accordance with the Contract Documents.

B. Resident Superintendent: CONTRACTOR shall designate in writing
and keep on site at all times during progress of the Work, a competent
resident superintendent. The superintendent shall not be replaced without
written notice to ENGINEER except under extraordinary circumstances.
The superintendent shall have authority to act on behalf of
CONTRACTOR.
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C.

Communications: All communications given to the resident
superintendent by ENGINEER shall be as binding as if given to
CONTRACTOR. If CONTRACTOR's resident superintendent is not
present on site or on any part of the Work, ENGINEER may give
communications to an employee of the CONTRACTOR or to the
CONTRACTOR's Subcontractor or Suppliers who may have charge of the
particular portion of the Work in reference to which the communications
are given. Without being contrary to the provisions of Paragraphs 9.9C or
9.9D, such communications shall be considered given by the ENGINEER
to the CONTRACTOR when confirmed in writing and delivered to the
CONTRACTOR's resident superintendent.

CONTRACTOR not agent of OWNER: ENGINEER's right to enforce
provisions of the Contract Documents shall not make the CONTRACTOR,
nor the CONTRACTOR's agents, employees, Subcontractors, or Suppliers,
agents of the OWNER. The liability of the CONTRACTOR for all
damages to persons or to public or private property, arising from
CONTRACTOR's execution of the Work, shall not be diminished because
of ENGINEER's enforcement of the Contract Documents.

6.2 LABOR, MATERIALS AND EQUIPMENT

A.

Personnel and Discipline: CONTRACTOR shall provide competent,
qualified personnel to survey and lay out the Work and perform
construction as required by the Contract Documents. CONTRACTOR
shall at all times maintain good discipline and order at the site. If any
Subcontractor or employee of the CONTRACTOR shall appear to
ENGINEER to be incompetent or to act in a disorderly or disobedient
manner, the person shall be immediately removed from the Project upon
the request of the ENGINEER, and such person shall not be employed
again on the Work.

Regular Working hours: Except in connection with the safety or
protection of persons or the Work or property at the site or adjacent
thereto, and except as otherwise indicated in the Contract Documents, all
Work at the site shall be performed during Regular Working hours.

Overtime: If CONTRACTOR permits overtime work or the performance
of work on Saturday, Sunday or any legal holiday CONTRACTOR shall
do so at no increase to the Contract Price and shall give prior written
notice to ENGINEER.

Temporary Facilities: Unless otherwise specified in the Contract
Document (e.g. OWNER-supplied materials, etc.), CONTRACTOR shall
furnish and assume full responsibility for all materials, equipment, labor,
transportation, construction equipment and machinery, tools, appliances,
fuel, power, light, heat, telephone, water, sanitary facilities, temporary
facilities and all other facilities and incidentals necessary for the
furnishing, performance, testing, start-up, completion or suspension of the
Work.

Materials and Equipment: All materials and equipment shall be applied
installed, connected, erected, used, cleaned and conditioned in accordance
with instructions of the applicable Supplier, except as otherwise provided

in the Contract Documents; but no provision of any such instructions shall
be effective to assign to OWNER, ENGINEER, or any of OWNER's
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representatives, consultants, agents or employees, any duty or authority to
supervise or direct the furnishing or performance of the Work or any duty
or authority to undertake responsibility contrary to the provisions of
Paragraphs 9.9C or 9.9D. All warranties and guarantees specifically called
for by the Specifications shall expressly run to the benefit of OWNER.

1.

Adequate, Safe and Suitable Equipment: The CONTRACTOR
shall provide adequate, safe and suitable equipment to meet the work
requirements, and when ordered by the ENGINEER, shall remove
unsuitable equipment from the Work site.

Operating Construction Equipment on Site: No construction
equipment or machinery shall be operated upon paved streets,
sidewalks, landscaped areas or prepared roadway shoulders which
may be injurious to said areas.

Quality, New: All materials and equipment to be installed in the
Work shall be of good quality and new, except as otherwise provided
in the Contract Documents. If required by ENGINEER,
CONTRACTOR shall furnish satisfactory evidence (including reports
of required tests) as to the kind and quality of materials and
equipment.

Certificate of Compliance: The ENGINEER may permit the use of
certain materials or assembly before sampling and testing if
accompanied with a certificate of compliance stating that materials
involved comply in all respects with the requirements of the Contract
Documents subject to the following conditions:

a. the form of a certificate of compliance and its disposition shall be
as directed by the ENGINEER;

b. the certificate shall be signed by the manufacturer of the materials
or the manufacturer of the assembled material;

c. the certificate must be furnished with each material or assembly
of material delivered to the Work site and the material or
assembly of material so certified must be clearly identified in the
certificate;

d. all materials used on the basis of a certificate of compliance may
be contested at any time;

e. the fact that material is used on the basis of a certificate of
compliance shall not relieve CONTRACTOR from the
responsibility of incorporating material in the Work which
conforms to requirements of the Contract Documents and any
such material not conforming to such compliance, whether or not
in place, shall be removed and replaced at no additional cost to
the OWNER, and

f.  OWNER reserves the right to refuse to permit the use of material
on the basis of a certificate of compliance.

6.3 ADJUSTING PROGRESS SCHEDULE
A. Changes: CONTRACTOR shall submit to ENGINEER adjustments in the

progress schedule which reflect the impact thereon of changes to the

Work.
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1.

Proposed adjustments in the progress schedule that will not change the
Contract Time or Milestones will conform generally to the progress
schedule then in effect and additionally will comply with any
provisions of Paragraph 2.5. Such submittal must be accepted by
ENGINEER before the adjusted schedule becomes effective.

Proposed adjustments in the progress schedule that will change the
Contract Time or Milestones shall be submitted in accordance with the
requirements of article 12.1. Such adjustments may only be made by
a Change Order in accordance with article 3.3.

B. Float Time: Any float time used in the progress schedule shall not be
owned solely by OWNER or CONTRACTOR.

1.
2.

Float time shall be allocated and used in the best interests of the Work.

CONTRACTOR's schedules shall reflect CONTRACTOR's use of
float time and specify the reason for CONTRACTOR's use.

The progress schedule shall reflect OWNER's use of float time.

OWNER shall notify CONTRACTOR of OWNER's claim to use any
float time and shall specify the reason for such use.

6.4 SUBSTITUTES OR "OR-EQUAL" ITEMS

A. Proprietary Item or Particular Supplier: Whenever materials or
equipment are specified or described in the Contract Documents by using
the name of a proprietary item or the name of a particular Supplier, such
naming is intended to establish the type, function, and quality required.
Unless the Specification or description contains or is followed by words
reading that no Substitution is permitted, material and equipment of other
Suppliers may be accepted by ENGINEER. Review and acceptance of the
"or equal" substitute item may, in ENGINEER's sole discretion, be
accomplished without compliance with some or all of the following
requirements for acceptance of proposed substitute items:

1.

Requests for review of substitute items of material and equipment will
not be accepted by ENGINEER from anyone other than
CONTRACTOR;

CONTRACTOR shall first make written application to ENGINEER
for acceptance of proposed substitute item of material or equipment;

CONTRACTOR shall certify that the proposed substitute will
function and achieve the results called for by the general design, be
similar in substance to that specified, and be suited to the same use as
that specified;

the application shall state that the evaluation and acceptance of the
proposed substitute will not prejudice CONTRACTOR's achievement
of Substantial Completion on time, whether or not acceptance of the
substitute for use in the Work will require a change in any of the
Contract Documents (or in the provisions of any other direct contract
with OWNER for work on the Project) to adapt the design to the
proposed substitute and whether or not incorporation or use of the
substitute in connection with the Work is subject to payment of any
license fee or royalty;

All variations of the proposed substitute from that specified will be
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identified in the application and the nature and extent of available
maintenance, repair and replacement service will be indicated;

6. the application will also contain an itemized estimate of all costs or
credits that will result directly or indirectly from acceptance of such
substitute, including costs of redesign and claims of separate
contractors affected by the resulting change, all of which will be
considered by ENGINEER in evaluating the proposed substitute;

7. all data to be provided by CONTRACTOR in support of any
substitute item or proposed substitute item will be at
CONTRACTOR's expense, And

8.  ENGINEER may require CONTRACTOR to furnish at
CONTRACTOR's expense additional data which ENGINEER
determines to be necessary to evaluate the proposed substitute item.

Substitute Construction Methods or Procedures: If a specific means,
method, technique, sequence or procedure of construction is indicated in or
required by the Contract Documents, CONTRACTOR may furnish or
utilize a substitute means, method, sequence, technique or procedure of
construction acceptable to ENGINEER, if CONTRACTOR submits
sufficient information to allow ENGINEER, in ENGINEER's sole
discretion, to determine that the substitute proposed is equivalent to that
indicated or required by the Contract Documents. The procedure for
review by ENGINEER will be similar to that provided in Paragraph 6.4A
as applied by ENGINEER and as supplemented in Section 01 25 00 of the
General Requirements in the Standard Specifications.

Time Required for Review of Substitute: Proposed substitutes shall be
made in ample time to permit review and written approval without
delaying the Work. ENGINEER will be the sole judge of acceptability,
and no substitute will be ordered, installed or utilized without
ENGINEER's prior written acceptance which will be evidenced by either a
Change Order or an approved Shop Drawing.

Special Performance Guarantee: OWNER may require
CONTRACTOR to furnish at CONTRACTOR's expense a special
performance guarantee or other surety with respect to any substitute.

OWNER's Costs: CONTRACTOR shall reimburse OWNER for all
charges or expenses incurred by OWNER regarding any request for
Substitution per this Part whether or not such request is approved.

No Extra Time for Review: CONTRACTOR's request to use substitute
materials and equipment or methods per this article and ENGINEER's
review of such request shall not extend the Contract Time.

6.5 SUBCONTRACTORS, SUPPLIERS AND OTHERS

A.

General: CONTRACTOR SHALL NOT employ any Subcontractor,
Supplier or other person or organization (including those acceptable to
OWNER as indicated in Paragraph 6.5B), whether initially or as a
substitute, against whom OWNER may have reasonable objection.
CONTRACTOR shall not be required to employ any Subcontractor,
Supplier or other person or organization to furnish or perform any work
against whom CONTRACTOR has reasonable objection.
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B. Adjustment for Substitution of Subcontractor, Suppliers and Other
Person: If any Subcontractor, Supplier or other person or organization,
which was identified by CONTRACTOR before the Effective Date of the
Construction Contract, is to be replaced by the CONTRACTOR, or on
request of the OWNER on the basis of reasonable investigation,
CONTRACTOR shall propose in writing to the OWNER an acceptable
Subcontractor, Supplier or other person or organization substitute. If
OWNER's request is based upon Defective Work or CONTRACTOR's
failure to comply with the Contract Documents, the Contract Price shall
remain unchanged, otherwise, the Contract Price will be adjusted by the
difference in the cost occasioned by such replacement and an appropriate
Change Order signed. No acceptance by OWNER of any Subcontractor,
Supplier or other person or organization shall constitute a waiver of any
right of OWNER or ENGINEER to reject Defective Work or any other
right under the Contract Documents or under Law or Regulations.

C. OWNER - CONTRACTOR - Subcontractor Relationships:
CONTRACTOR shall be fully responsible to OWNER for all acts and
omissions of Subcontractors, Suppliers and other persons and organiza-
tions performing or furnishing any of the Work under a direct or indirect
contract with CONTRACTOR just as CONTRACTOR is responsible for
acts and omissions of CONTRACTOR's own agent or employee. Nothing
in the Contract Documents shall create any contractual relationship
between OWNER and any such Subcontractor, Supplier or other person or
organization, nor shall it create any obligation on the part of OWNER to
pay or to see to the payment of any moneys due any such Subcontractor,
Supplier or other person or organization except as may otherwise be
required by Laws and Regulations.

D. Responsibility for Subcontractor Licensing: Proper licensing under
state or local Law and Regulations to perform the work of a subcontract
shall be the responsibility of the CONTRACTOR and the Subcontractor or
Subcontractors involved. OWNER does not assume any responsibility for
the terms and conditions of the contract between CONTRACTOR and
Subcontractor. OWNER's requirement that CONTRACTOR submit a
Subcontractor and Supplier report shall not be construed as an assumption
by OWNER of any responsibility for said licensing requirements or terms
and conditions of subcontracts.

E. Contract Documents Do Not Subdivide the Work: The Divisions and
Sections of the Specifications and the identifications of any Drawings shall
not control CONTRACTOR in dividing the Work among Subcontractors
or Suppliers or delineating the Work to be performed by any specific trade.

F. Subcontractor Agreements: All work performed for CONTRACTOR by
a Subcontractor will be pursuant to an appropriate written agreement
between CONTRACTOR and the Subcontractor which specifically binds
the Subcontractor to the applicable terms and conditions of the Contract
Documents for the benefit of OWNER. If requested by OWNER,
CONTRACTOR shall provide copies of such agreements to OWNER.

G. Subcontractor or Supplier Default: When any part of the Work has
been subcontracted and is not being prosecuted in a manner satisfactory to
ENGINEER, CONTRACTOR shall cause such failure to be corrected as
required by the Construction Contract. In such a case, no additional
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compensation will be paid to CONTRACTOR for completing the part of
the Work.

H. Conflict of Interest, Subcontractors: No agency or company which is or
has been under contract to the OWNER to provide design, design reviews,
soil testing, material testing, surveying and any other such functions
associated with the design phase of the Work shall be used as a
Subcontractor by the CONTRACTOR.

6.6 PATENT FEES AND ROYALTIES

A. In General: CONTRACTOR shall pay all license fees and royalties and
assume all costs incident to the use in the performance of the Work or the
incorporation in the Work of any invention, design, process, product or
device which is the subject of patent rights or copyrights held by others. If
a particular invention, design, process, product or device is specified in the
Contract Documents for use in the performance of the Work and if to the
actual knowledge of OWNER its use is subject to patent rights or
copyrights calling for the payment of any license fee or royalty to others,
the existence of such rights shall be disclosed by OWNER in the Contract
Documents.

6.7 PERMITS

A. In General: Unless otherwise provided in the Supplementary Conditions,
CONTRACTOR shall obtain and pay for all permits, licenses and
Inspections. The CONTRACTOR shall, without additional cost to the
OWNER, give all notices and pay all necessary fees (including Plan check
fees) in connection with the performance of the Construction Contract.
CONTRACTOR shall furnish a copy of permits and licenses (except
permanent easements) to the ENGINEER before CONTRACTOR
commencing Work there-under.

B. Governmental Charges and Inspection Fees: CONTRACTOR shall pay
all governmental charges and Inspection fees necessary for the prosecution
of the Work, which are applicable at the time of opening of Bids, or if
there are no Bids, on the Effective Date of the Construction Contract.

C. Utility Connection Fees and Plant Investment Fees: CONTRACTOR
shall pay all charges of utility owners for connections to the Work, and
OWNER shall pay all charges of such utility owners for capital costs
related thereto such as plant investment fees.

D. Temporary Utilities: CONTRACTOR shall make all arrangements for
electricity, sewer, gas and telephone from the appropriate utility
companies. All utility lines will be on the surface of the ground,
underground or placed on temporary poles and shall conform to the
appropriate load requirements. No pole shall be erected without approval
of the ENGINEER. Relocation of temporary utilities shall be paid for by
the CONTRACTOR at no additional cost to the OWNER.

E. Uniform Building Code: CONTRACTOR shall arrange for all necessary
Inspections required by the appropriate governmental authority(ies).
Before final payment is issued, CONTRACTOR shall deliver to the
ENGINEER copies of all certificates of Inspection.

F. Waterworks Connections: If CONTRACTOR desires to use OWNER's
water, it shall first contact ENGINEER and make arrangements therefore.
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CONTRACTOR shall pay all necessary charges, and usage costs.

G. Utah Pollutant Discharge Elimination System (UPDES) Permit: An
UPDES permit shall be secured by CONTRACTOR, at CONTRACTOR's
sole expense, if the construction site requires such a permit under Utah
Water Quality Act, Title 19, Chapter 5, Utah Code Annotated 1953, as
amended. The agency responsible for verifying permit requirement is the
State of Utah Department of Environmental Quality, Division of Water
Quality.

6.8 LAWS AND REGULATIONS

A. CONTRACTOR shall give all notices and comply with all Laws and
Regulations applicable to furnishing and performance of the Work. Except
where otherwise expressly required by applicable Laws and Regulations,
OWNER shall not be responsible for monitoring CONTRACTOR's
compliance with any Laws and Regulations nor the compliance of any of
CONTRACTOR's agents, employees, Subcontractors, or Suppliers.

B. If CONTRACTOR observes that the Specifications or Drawings are at
variance with any Laws or Regulations, CONTRACTOR shall give
ENGINEER prompt written notice thereof, and any necessary changes will
be authorized by one of the methods indicated in Paragraph 3.3A. If
CONTRACTOR performs any work knowing or having reason to know
that it is contrary to such Laws or Regulations, and without such notice to
ENGINEER, CONTRACTOR shall bear all costs arising therefrom.

6.9 TAXES

A. Except for OWNER-supplied material, CONTRACTOR shall pay all
sales, consumer, use and other similar taxes which are required to be paid
during the performance of the Work in accordance with applicable Laws
and Regulations.

6.10 USE OF PREMISES

A. Use of Premises, Damage: CONTRACTOR shall confine construction
equipment, the storage of materials and equipment and the operations of
workers to the Project site and land and areas identified in and permitted
by the Contract Documents and other land and areas permitted by Laws
and Regulations, right-of-ways, permits and easements, and shall not
unreasonably encumber the premises with construction equipment or other
materials or equipment. CONTRACTOR shall assume full responsibility
for any damage to any such land or area, or to the owner or occupant
thereof, or of any such land or areas contiguous thereto, resulting from the
performance of the Work.

B. Clean Work Site: During the progress of the Work, CONTRACTOR
shall keep the premises free from accumulations of waste materials,
rubbish and other debris resulting from the Work. At the completion of
each portion of the Work CONTRACTOR shall remove all waste
materials, rubbish and debris from and about the premises as well as all
tools, appliances, construction equipment and machinery, and surplus
materials, and shall leave the site clean and ready for occupancy by
OWNER.

C. Restoration of Property, Clean Neighborhood, Costs: CONTRACTOR
shall restore to original condition all property not designated for alteration
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by the Contract Documents. Failure by CONTRACTOR to repair damage
or disturbance or to maintain the job site, adjacent areas and haul routes in
a clean and neat condition in accordance with Contract Documents will
result in OWNER, after reasonable notice to CONTRACTOR, providing
the equipment and labor necessary to clean up the said areas and charging
the costs thereof to CONTRACTOR. "Cleanliness" requires removal of
rocks, dirt, and spillage.

D. Load Safety: CONTRACTOR shall not load or permit any part of any
structure at the Work site to be loaded in any manner that will endanger
the structure. CONTRACTOR shall not subject any part of the Work or
adjacent property to stresses or pressures that will endanger either of them.

E. CONTRACTOR to Indemnify, Save OWNER Harmless:
CONTRACTOR shall assume full responsibility for any damage to:

1. the Project site, land and areas identified in and permitted by the
Contract Documents and Laws and Regulations, rights-of way,
permits, easements, And

2. other property which may be damaged by CONTRACTOR,
Subcontractors or Suppliers during the performance of the Work such
as walls, utilities, streets, ways, sidewalks, curbs gutters and property
of third parties including other governmental agencies.

Should any claims be made against OWNER by any owner or occupant of
any land or area damaged by CONTRACTOR, Subcontractors or
Suppliers during performance of the Work, CONTRACTOR shall
promptly attempt to resolve the claim. CONTRACTOR shall indemnify
and save OWNER harmless from and against all claims, damages, losses
and expenses (including, but not limited to fees of engineers, architects,
attorneys and other professionals and court costs arising directly, indirectly
or consequentially out of an claim brought by any such other party against
OWNER arising out of CONTRACTOR's performance of the Work.

6.11 RECORD DOCUMENTS

A. CONTRACTOR shall maintain in a safe place at the Work site one record
copy of all Contract Documents and written interpretations and
clarifications (issued pursuant to article 9.4) in good order and annotated to
show all changes made during construction. These Record Documents,
together with all acceptable Samples and a counterpart of all reviewed
Shop Drawings, shall be available to ENGINEER for reference. Upon
completion of the Work, these Record Documents, Samples and Shop
Drawings shall be delivered to ENGINEER for OWNER.

B. CONTRACTOR shall maintain thorough records of all transactions and
shall give the OWNER and other agencies required by Law or Regulation,
access to and the right to examine all records, books, papers, or documents
to all operations funded in whole or in part under the Construction
Contract for a period of three (3) years following Work Completion.

6.12 SAFETY AND PROTECTION

A. In General: CONTRACTOR shall be responsible for initiating,
maintaining and supervising all safety precautions and programs in
connection with the Work.
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B. Protection Against Damage, Injury, Loss:

1. CONTRACTOR's Responsibility: CONTRACTOR shall take all
necessary precautions for the safety of, and shall provide the
necessary protection to prevent damage, injury or loss to:

a. all employees on the Work and other persons and organizations
who may be affected thereby;

b. all work and materials and equipment to be incorporated therein,
whether in storage on or off the site except as otherwise
specifically directed by OWNER, e.g. OWNER-supplied
materials, builder's risk insurance, etc., And

c. other property at the site or adjacent thereto, including trees,
shrubs, lawns, walks, Pavements, roadways, curbs, gutters,
structures, utilities and Underground Facilities not designated for
removal, relocation or replacement in the course of construction.

2. Risk: Except as provided above, until Substantial Completion or as
indicated in other Contract Documents, CONTRACTOR shall have
the charge and care of the Work and materials and shall bear the risk
of damage, injury or loss to any part thereof by any acts of God or the
elements or from any other cause. Except as provided above,
OWNER, its officers, employees and agents and the ENGINEER shall
not be answerable nor accountable in any manner for any damage or
loss that may occur to the Work or any part thereof; for any material
or equipment used in performing the Work; for property damage,
personal injury, or death; or for damage to adjoining property from
any cause whatsoever during the progress of the Work or at any time
before Substantial Completion.

C. Repairs by CONTRACTOR: All damage, injury or loss to any property
referred to in Paragraph 6.12B.1.b or 6.12B.1.c above, caused directly or
indirectly, in whole or in part, by CONTRACTOR, any Subcontractor,
Supplier or any other person or organization directly or indirectly
employed by any of them to perform or furnish any of the Work or anyone
for whose acts any of them may be liable, shall be remedied by
CONTRACTOR at no additional cost to the OWNER.

D. Safety, Warnings: CONTRACTOR shall comply with all applicable
Laws and Regulations of any public body having jurisdiction for the safety
of persons or property or to protect them from damage, injury or loss.
CONTRACTOR shall erect and maintain, as required by existing
conditions and performance of the Work, reasonable safeguards for safety,
and protection, including posting danger signs and other warning against
hazards, and promulgating and giving notice of safety regulations.

E. Notification: CONTRACTOR shall notify owners of adjacent property,
Underground Facilities and separate utilities when prosecution of the Work
may affect them, and shall cooperate with them in the protection, removal,
relocation and replacement of their property.

F. Temporary Repairs by OWNER: When not performed by
CONTRACTOR within the time requested by ENGINEER, OWNER may
make or cause to be made such temporary repairs as are necessary to
restore to service any damaged facility. The cost of such repairs shall be
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borne by the CONTRACTOR and, if paid by OWNER, may be deducted
from any monies due or to become due the CONTRACTOR.

G. Safety Representative: CONTRACTOR shall designate a responsible
representative at the site whose duty shall be the prevention of accidents.
This person shall be CONTRACTOR's resident superintendent unless
designated otherwise in writing by CONTRACTOR.

H. Hazard Communications Standards (Employee Right to Know):
During performance of the Work, CONTRACTOR shall be subject to
federal regulations outlined in 29 CFR 1910.1200 entitled Hazard
Communication Standard. CONTRACTOR shall be solely responsible for
any and all violations of the hazard communication standard resulting from
the negligent or intentional acts or omission or commission of officers,
employees, representatives, agents, servant, Subcontractors, Suppliers,
successors and assigns of CONTRACTOR. CONTRACTOR and
Subcontractor personnel required under the terms of the Contract
Documents to work with or in close proximity to hazardous materials and
Hazardous Wastes shall have completed and be current with the personal
training required by Occupational Health and Safety Administration
(OSHA) regulations as outlined in 29 CFR 1910.1200. CONTRACTOR
and Subcontractor personnel required under the terms of the Contract
Documents to work with hazardous materials or Hazardous Wastes, or
perform services in an area identified as a hazardous material or Hazardous
Waste remediation site, shall have completed and be current with the
OSHA Hazardous Waste Operations and Emergency Response
(HAZWOPER) training program as outlined in 29 CFR 1910.120.

I.  Encountering Hazardous Substances: In the event the CONTRACTOR
encounters on the site substance reasonably believed to be Asbestos or
polychlorinated biphenyl (PCB) or any other Hazardous Waste or
substance which may endanger the health of those persons performing the
Work or being on the site, which has not been rendered harmless, the
CONTRACTOR shall immediately stop work in the area affected and
immediately report the condition to the ENGINEER and OWNER, and
confirm the report immediately in writing. The OWNER shall retain a
special consultant qualified to investigate, evaluate and mitigate any
potentially hazardous substances. The work in the affected area shall be
resumed in the absence of Asbestos, polychlorinated biphenyl (PCB) or
said Hazardous Waste or substance, or when it has been rendered harmless
according to the federal and state health standards. Except to the extent
provided otherwise in the Contract Documents, the CONTRACTOR shall
not be required to perform, without consent, any work relating to Asbestos,
polychlorinated biphenyl (PCB) or any other Hazardous Waste substance.
In the event of OWNER's delay in investigating, evaluating and mitigating
any potentially hazardous substances, if CONTRACTOR believes that any
delay entitles CONTRACTOR to an increase in the Contract Price or an
extension of the Contract Time, CONTRACTOR may make a claim
therefor as provided in Parts 11 and 12 hereof.

J.  Using Hazardous Substances: When use or storage of explosives or
other hazardous substances or construction equipment or unusual methods
are necessary for execution of the Work, the CONTRACTOR shall notify
OWNER in writing of where and when such will be used and shall
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exercise utmost care and carry on such activities under supervision of
properly qualified personnel.

K. Cost to Protect or Repair in Contract Price: The full cost of furnishing
all labor, materials, tools equipment and incidentals and for doing all the
work involved in protecting or repairing property and for insuring against
risk of loss or damage shall be deemed included in the Contract Price and
no additional compensation shall be allowed therefore.

6.13 EMERGENCIES

A. CONTRACTOR to Act: In emergencies affecting the safety or
protection of persons, the Work or property at the site or adjacent thereto,
CONTRACTOR, without special instruction or authorization from
ENGINEER, shall prevent threatened damage, injury or loss.

B. Written Notice: CONTRACTOR shall give ENGINEER prompt written
notice if CONTRACTOR believes that any significant changes in the
Work or variations from the Contract Documents have been caused by
responding to such an emergency.

C. Change Order: If ENGINEER determines that a change in the Contract
Documents is required because of the action taken in response to an
emergency, a Change Order will be issued to document the consequences
of such actions.

6.14 SHOP DRAWINGS AND SAMPLES

A. Not Contract Document: Shop Drawings, product data, Samples and
similar submittals are not Contract Documents. The purpose of their
submittal is to demonstrate, for those portions of the Work for which
submittals are required, the way the CONTRACTOR proposes to conform
to the information given and the design concept expressed by the Contract
Documents.

B. Shop Drawings: CONTRACTOR shall submit Shop Drawing to
ENGINEER for review and acceptance in accordance with the accepted
schedule for submissions (see Paragraph 2.7A), or for other appropriate
action if so indicated in the Supplementary Conditions.

1. Before submission, CONTRACTOR shall check and verify all field
measurements and comply with applicable procedures specified in the
General Requirements.

2. All submissions will be identified as ENGINEER may require, and
will bear a stamp or specific written indication that CONTRACTOR
has satisfied CONTRACTOR's responsibilities under the Contract
Documents with respect to CONTRACTOR's review of the
submission, including those of CONTRACTOR's Subcontractors.

3. The data shown on the Shop Drawings will be complete with respect
to quantities, dimensions, specified performance and design criteria,
materials and similar data to enable ENGINEER to review the
information as required.

C. Samples: CONTRACTOR shall also submit to ENGINEER for review
with such promptness as to cause no delay in work, all Samples required
by the Contract Documents.

1. all samples, whether supplied by CONTRACTOR, or
39



0072 00

GENERAL CONDITIONS

D.

CONTRACTOR's Subcontractors, or CONTRACTOR's Suppliers
shall be checked by the CONTRACTOR. Such samples shall be
accompanied by a specific written annotation indicating that
CONTRACTOR has satisfied CONTRACTOR's responsibilities
under the Contract Documents with respect to CONTRACTOR's
review of the sample.

2. all submissions will be identified clearly as to material and Supplier.

3. pertinent data such as catalog numbers and the use for which intended
shall be indicated.

Verifications: Before submission of each Shop Drawing or sample,
CONTRACTOR shall have determined and verified the following.

1. all field measurements, quantities, dimensions, specified performance
criteria, installation requirements, materials, catalog numbers and
similar information with respect thereto;

2. all materials with respect to intended use, fabrication, shipping,
handling, storage, assembly and installation pertaining to the
performance of the Work, And

3. all information relative to CONTRACTOR's sole responsibilities in
respect of means, methods, techniques, sequences and procedures of
construction and safety precautions and programs incident thereto.

Notice of Variance: At the time of each submission, CONTRACTOR
shall give ENGINEER specific written notice of each variation that the
Shop Drawings or samples may have from the requirements of the
Contract Documents. In addition, CONTRACTOR shall cause a specific
notation to be made on each Shop Drawing submitted to ENGINEER for
review and approval of each such variation. CONTRACTOR shall direct
specific attention in writing to CONTRACTOR's or other's revisions other
than the corrections called for by ENGINEER on previous submittals.

Review by ENGINEER: ENGINEER will review with reasonable
promptness Shop Drawings and samples. ENGINEER's review will be
only for conformance with the design concept of the Project and for
compliance with the information given in the Contract Documents.
ENGINEER's review shall not extend to means, methods, techniques,
sequences or procedures of construction (except where a specific means,
method, technique, sequence or procedure of construction is indicated in or
required by the Contract Documents) or to safety precautions or programs
incident thereto. The review of a separate item as such will not indicate
approval of the assembly in which the item functions. CONTRACTOR
shall make corrections required by ENGINEER, and shall return the
required number of corrected copies of Shop Drawings and submit as
required new samples for review.

Accuracy of Dimensions, Errors and Omissions: ENGINEER's review
of Shop Drawings or samples shall not relieve CONTRACTOR from
responsibility for accuracy of dimensions and details or any variation from
the requirements of the Contract Documents unless CONTRACTOR has in
writing called ENGINEER's attention to each such variation at the time of
submission, as required by Paragraph 6.14E, and ENGINEER has
reviewed each such variation and given specific written notation thereof
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incorporated in or accompanying the Shop Drawing or sample submittal.
Such review by ENGINEER will not relieve CONTRACTOR from
responsibility for errors or omissions in the Shop Drawings or from
responsibility for having complied with the provisions of Paragraph 6.14D
above.

H. Distribution of Drawings: The CONTRACTOR shall furnish prints of
final Shop Drawings, erection drawings, equipment layouts, and other data
to CONTRACTOR's Subcontractors and Suppliers for the proper
coordination of their work. CONTRACTOR shall keep 1 complete set of
the approved documents with the Record Documents on the premises at all
times.

I.  Compensation: Full compensation for furnishing all Shop Drawings and
samples shall be considered as included in the prices paid for the items of
work to which such drawings relate and no additional compensation will
be allowed therefor.

J. Work Performed Before ENGINEER's Review: Where a Shop
Drawing or sample is required by the Specifications, any related work
performed by CONTRACTOR, before ENGINEER's review of the
pertinent submission will be at CONTRACTOR's sole risk of non-
acceptance. Correction of non-acceptable work shall be at
CONTRACTOR's expense.

K. Rejection: No extra contract time shall be given for rejection of Shop
Drawings or samples.

L. Certificate of Compliance: The ENGINEER may permit the use of
certain materials or assembly before sampling and testing if accompanied
with a certificate of compliance stating that materials involved comply in
all respects with the requirements of the Contract Documents. The
certificate shall be signed by the manufacturer of the materials or the
manufacturer of the assembled material. The certificate of compliance
must be furnished with each line of material delivered to the Work and the
line so certified must be clearly identified in the certificate. All materials
used on the basis of a certificate of compliance may be contested by
ENGINEER at any time. The fact that material is used on the basis of a
certificate of compliance shall not reliecve CONTRACTOR from the
responsibility of incorporating material in the Work that conforms to
requirements of the Contract Documents and any material not conforming,
whether or not in place, shall be removed and replaced at the
CONTRACTOR's expense. OWNER reserves the right to refuse to permit
the use of material on the basis of a certificate of compliance. The form of
a certificate of compliance and its disposition shall be as ordered by the
ENGINEER.

6.15 CONTINUING THE WORK

A. During Disputes or Disagreements: CONTRACTOR shall carry on the
Work and adhere to the progress schedule during all disputes or
disagreements with OWNER. No Work shall be delayed or postponed
pending resolution of any disputes or disagreements, except as permitted
by article 15.3 or as CONTRACTOR and OWNER may otherwise agree in
writing.

B. No Damage for Delay: CONTRACTOR shall not be entitled to any claim
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against OWNER due to hindrance or delays from any cause whatsoever
except if caused solely by OWNER. CONTRACTOR’s sole and exclusive
remedy for any delay shall be limited to a claim for an extension of the
Contract Time as provided in Part 12.

6.16 CONTRACTOR'S GENERAL WARRANTY AND GUARANTEE

A. Defects or Damage Exclusion: CONTRACTOR warrants and guarantees
to OWNER that all work will be in accordance with the Contract
Documents and will not be defective. CONTRACTOR's warranty and
guarantee hereunder excludes defects or damage caused by:

1. abuse, modification or improper maintenance or operation by persons
other than CONTRACTOR, Subcontractors or Suppliers; or

2. normal wear and tear under normal usage.

B. CONTRACTOR's Continuing Obligation: CONTRACTOR's
obligation to perform and complete the Work in accordance with the
Contract Documents shall be absolute. None of the following will
constitute an acceptance of work that is not in accordance with the
Contract Documents or a release of CONTRACTOR's obligation to
perform work in accordance with the Contract Documents:

1. observations by ENGINEER;
2. recommendation of any progress or final payment by ENGINEER;

3. the issuance of a certificate of Substantial Completion or any payment
by OWNER to CONTRACTOR under the Contract Documents;

4. use or occupancy of the Work or any part thereof by OWNER;
5. any acceptance by OWNER or any failure to do so;

any review and approval of a Shop Drawing, sample or product data
submittal or the issuance of a notice of acceptability by ENGINEER;

7. any Inspection, test or approval by others; or
8. any correction of Defective Work by OWNER.

C. Acceptance is Not a Waiver of OWNER's Rights: OWNER's
acceptance of Defective Work shall not release or relieve CONTRACTOR
from warranty and guarantee provisions of this article.

D. Survival of Obligations: All representations, indemnifications, warranties
and guarantees made in, required by or given in accordance with the
Contract Documents, as well as all continuing obligations indicated in the
Contract Documents, will survive final payment, completion and
acceptance of the Work and termination or completion of the Agreement.

6.17 INDEMNIFICATION

A. Indemnification of OWNER: CONTRACTOR shall indemnify defend
and hold harmless OWNER and ENGINEER, and their agents, officals
and employees from and against any and all claims, damages, losses and
expenses, direct, indirect or consequential (including, but not limited to
fees and charges of engineers, architects, attorneys and other professionals
and court costs) arising out of or resulting from the negligent acts or
omissions in performance of the Work by CONTRACTOR, any
Subcontractor, any person or organization directly or indirectly employed
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by any of them to perform or furnish any of the Work or anyone for whose
acts any of them may be liable, regardless of whether or not the claim,
damage, loss, etc. arising from the act or omission is caused in part by a
party indemnified hereunder or arises by or is imposed by Law and
Regulations regardless of the negligence of any such party.

Indemnification Not Limited: In any claims against OWNER or
ENGINEER or any of their agents, officials or employees by any
employees of CONTRACTOR, any Subcontractor, any person or
organization directly or indirectly employed by any of them to perform or
furnish any of the Work or anyone for whose acts any of them may be
liable, the indemnification obligation under Paragraph 6.17A shall not be
limited in any way by any limitation on the amount or type of damages,
compensation or benefits payable by or for CONTRACTOR or any such
Subcontractor or other person or organization under worker'
compensations acts, disability benefit acts or other employee benefit acts.

Liability of ENGINEER, etc.: The obligations of CONTRACTOR under
Paragraph 6.17A shall not extend to the liability of ENGINEER,
OWNER's consultants, agents or employees arising out of the preparation
or approval of maps, Drawings, opinions, reports, surveys, Change Orders,
designs, or Specifications.

CONTRACTOR to Hold OWNER Harmless: CONTRACTOR shall
assume the OWNER's defense, and hold OWNER harmless from any
claims directly or indirectly arising from CONTRACTOR's use or alleged
use of patented or trademarked materials, design, equipment, devices,
product or processes on or incorporated in the Work, whether or not such
claims are ultimately successful. In the event of such claims:

1. OWNER shall promptly notify CONTRACTOR and CONTRACTOR
shall defend against such claims, in OWNER's name, but at
CONTRACTOR's expense;

2. OWNER shall have the right to be represented by counsel, but such
representations shall be at the OWNER's own expense, and

3. atthe request and expense of CONTRACTOR, the OWNER shall
actively cooperate and assist CONTRACTOR to the fullest reasonable
extent in the defense of any such proceedings.

In the event that CONTRACTOR shall fail to defend against any such
claims, the OWNER may, in addition to any other legal remedies which
the OWNER might have, defend such suit and be reimbursed by
CONTRACTOR for all reasonable expenses (including attorney's fees and
costs) incurred by the OWNER in this connection, and CONTRACTOR
shall pay all damages and costs awarded or otherwise suffered by OWNER
in any such claim against OWNER.

6.18 HAZARDOUS WASTE GENERATION

A.

In General: The CONTRACTOR shall be responsible for ensuring that
all services the CONTRACTOR and its Subcontractors are required to
provide under the terms of the Contract Documents are performed in
accordance with applicable federal, state, and local environmental
regulations and within generally accepted professional performance
standards for the services to be provided.
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B. Hazardous Wastes Generated by CONTRACTOR: The
CONTRACTOR shall be responsible for the interim handling, evaluation,
and disposal of any hazardous materials and Hazardous Wastes generated
by the CONTRACTOR or any of its Subcontractors during the
performance of any services under the terms of the Contract Documents,
and shall ensure that handling, evaluation, and final disposal of all
hazardous materials and Hazardous Wastes are performed in accordance
with the requirements outlined in 40 CFR Parts 261 and 262 and Utah
Administrative Code R-450-5.

1. The CONTRACTOR shall notify the ENGINEER immediately upon
discovery that the CONTRACTOR or its Subcontractors has
generated a Hazardous Waste material. If the Hazardous Waste
material was generated as the result of a hazardous material spill, the
CONTRACTOR shall be responsible for completing spill reporting
requirements for all applicable environmental regulatory programs.

2. The CONTRACTOR shall also provide the ENGINEER with
documentation within eight (8) hours of the discovery indicating:

a. the date of waste generation;

b. specific waste classification or characterization;

c. waste quantity;

d. waste profile and acceptance identifying the intended disposal
facility, And

e. copies of all "Uniform Hazardous Waste Manifest" documenting
oft-site transportation and disposal activities.

3. CONTRACTOR shall contain hazardous material and protect workers
and the public from exposure.

C. Hazardous Wastes Generated by OWNER: The CONTRACTOR shall
ensure that any services the CONTRACTOR or its Subcontractors perform
under the terms of the Contract Documents that involve the interim
handling, evaluation, and disposal of any hazardous materials and
Hazardous Waste generated by, or the responsibility of the OWNER, shall
be performed in accordance with the requirements outlined in 40 CFR
Parts 261 and 262 and Utah Administrative Code R-450-5.

1. The CONTRACTOR shall also provide the ENGINEER with
documentation indicating:

a. the date of waste generation;

b. specific waste classification or characterization;
c. waste quantity;
d

waste profile and acceptance identifying the intended disposal
facility,

e. copies of all Uniform Hazardous Waste Manifest documenting
off-site transportation and disposal activities.

2. Ifhandling of Hazardous Wastes generated by OWNER is not
indicated in the Contract Documents, such cost of handling shall be
determined as indicated in article 11.3.
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Final Disposal of Hazardous Materials and Hazardous Wastes:
CONTRACTOR shall be responsible for ensuring that all hazardous
materials and Hazardous Wastes, identified as subject to the provisions of
Paragraphs 6.18A, B and C above, regardless of generator, be submitted to
a facility or facilities permitted and qualified to recycle, process, or
perform final disposal as required for the type of hazardous material or
Hazardous Waste being submitted.

Documentation: CONTRACTOR shall providle OWNER with
documentation of appropriate disposal.

D.
E.
PART7 OTHER WORK

7.1 RELATED WORK AT SITE

A.

Owners of Utilities and Franchises to Enter Upon the Premises: The
right is reserved to the owners of utilities and franchises to enter upon the
premises for the purposes of making repairs or changes of their property
that may become necessary by the Work.

Separate Work: OWNER may perform other work related to the Project
at the site by OWNER's own forces, or let other direct contracts therefor
which shall contain General Conditions similar to these, or have other
work performed by utility owners. If the fact that such other work is to be
performed was not noted in the Contract Documents, written notice thereof
will be given to CONTRACTOR before starting any such other work. If
CONTRACTOR believes that such performance will involve additional
expense to CONTRACTOR or requires additional time and the parties are
unable to agree as to the extent thereof, CONTRACTOR may make a
claim therefor as provided in Parts 11 and 12.

Access to Site: CONTRACTOR shall coordinate all phases of the Work
and afford each utility owner and other contractor who is a party to such a
contract (or OWNER, if OWNER is performing the additional work with
OWNER's employees) proper and safe access to the site and a reasonable
opportunity for the introduction and storage of materials and equipment
and the execution of such work, and shall properly connect and coordinate
the Work with theirs.

Cutting, Fitting and Patching: CONTRACTOR shall do all cutting,
fitting and patching of the Work that may be required to make its several
parts come together properly and integrate with such other work.
CONTRACTOR shall not endanger any work of others by cutting,
excavating or otherwise altering their work and will only cut or alter their
work with the written consent of ENGINEER and the others whose work
will be affected.

Delays Caused by Other Work, Defects or Deficiencies in Other Work:
If the proper execution or results of any part of CONTRACTOR' work
depends upon work performed by others under this Part 7,
CONTRACTOR shall inspect and promptly report to ENGINEER in
writing any delays, defects or deficiencies in such work that render it
unavailable or unsuitable for such proper execution and results.
CONTRACTOR's failure so to report will constitute an acceptance of the
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other work as fit and proper for integration with CONTRACTOR's work
except for latent or non-apparent defects and deficiencies in the other
work.

7.2 COORDINATION

A. Coordinating Agent, Identified in Supplementary Conditions: If
OWNER contracts with others for the performance of other work on the
Project at the site, the person or organization who will have authority and
responsibility for coordination of the activities among the various prime
contractors will be identified in the Supplementary Conditions. The
specific matters to be covered by such authority and responsibility will be
itemized, and the extent of such authority and responsibilities will be
provided in the Supplementary Conditions. If not otherwise provided in
the Supplementary Conditions, OWNER shall have sole authority and
responsibility in respect of such coordination.

B. Ceasing Work Temporarily: If other contractors under separate
OWNER contracts are unable to join their work in a manner acceptable to
all, ENGINEER will decide if CONTRACTOR or other contractors shall
cease work temporarily. Should CONTRACTOR be adversely affected by
the work of other contractors, additional compensation or Project
completion time will be granted provided the delays or interference are not
the results of the CONTRACTOR's own actions or inactions. The
OWNER also reserves the right to deduct from sums of money due the
CONTRACTOR for all costs incurred by the OWNER which are the result
of the CONTRACTOR not properly coordinating work.

7.3 UTILITY REARRANGEMENTS

A. Should CONTRACTOR desire a rearrangement made in any utility facility
for CONTRACTOR's convenience in order to facilitate construction
operations, which is in addition to or different from the arrangements
indicated on the Drawings or in the Specifications, CONTRACTOR shall
make such arrangements as are necessary with the utility and bear all
expenses in connection therewith.

7.4 WORK DONE BEYOND THE SITE

A. Any work done beyond the limits shown on the Drawings or established in
writing by ENGINEER, will be considered as unauthorized and no
payment will be made therefor.

PART 8 OWNER’S RESPONSIBILITIES

8.1 OWNER'S RESPONSIBILITIES
A. Communications: OWNER shall issue all communications to
CONTRACTOR through ENGINEER as per article 2.8.

B. Tests and Observations: OWNER's responsibility in respect of certain
Inspections, tests and observations is set forth in article 13.3.

C. Work Suspension: In connection with OWNER's right to stop work or
suspend work, see article 15.1. article 15.2 deals with OWNER's right to
terminate services of CONTRACTOR under certain circumstances.
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D. Furnishing Data: OWNER shall promptly furnish the data required of
OWNER under the Contract Documents.

E. Prompt Payment: OWNER shall promptly make payments to
CONTRACTOR after they are due as provided in Paragraphs 14.4 and
14.9.

PART9 ENGINEER’S STATUS DURING CONSTRUCTION

9.1 OWNER'S REPRESENTATIVE

A. General: ENGINEER will be OWNER's representative and agent during
the Contract Time, until final payment is due and, with the OWNER's
concurrence, from time to time during the correction period described in
article 13.7.

B. Limitations: ENGINEER shall have the authority to act on behalf of the
OWNER only to the extent provided in the Contract Documents.

C. Changing Representative: ENGINEER may be changed by the OWNER
upon written notice to the CONTRACTOR.

9.2 PROJECT REPRESENTATIVE

A. ENGINEER may furnish a Resident Project Representative and such other
assistants as ENGINEER deems necessary to observe that the materials to
be furnished and the work done strictly conforms to the Contract
Documents.

9.3 AUTHORITY AND DUTIES OF RESIDENT PROJECT
REPRESENTATIVE

A. General: The Resident Project Representative:

1. shall be permitted to observe all work done and all material furnished.
Such observation may extend to all or any part of the Work and to the
preparation, fabrication, or manufacture of the materials to be used;

2 is not authorized to revoke, alter, or waive any requirement of the
Contract Documents;

3. is authorized to call the attention of CONTRACTOR to any Failure of
the Work or materials to conform to the Contract Documents;

4. shall have authority to reject materials and suspend all or any part of
the Work until any question at issue can be referred to and decided by
the ENGINEER, And

5. shall in no case act or be considered as CONTRACTOR's foreman or
perform duties for CONTRACTOR.

B. Limitations: Any advice that the Resident Project Representative may
give the CONTRACTOR, other than set forth in Paragraph 9.3A above,
shall not be binding upon the ENGINEER or OWNER. Nor shall such
advice release or relieve CONTRACTOR of compliance with the Contract
Documents.

C. Suspension of Work: If Work is to be suspended; the Resident Project
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Representative shall issue a written order giving the reason for shutting
down the Work. In the absence of such written order, CONTRACTOR
shall not deem the Work to be suspended. After placing the order in the
hands of the CONTRACTOR's agent in charge at the site, any work done
thereafter may not be accepted, at ENGINEER's discretion.

9.4 CLARIFICATIONS AND INTERPRETATIONS

A. Should it appear that the Work or any of the matters relative thereto are not
sufficiently detailed or explained in the Contract Documents, the
CONTRACTOR shall request the ENGINEER to provide such further
explanations as may be necessary for CONTRACTOR. ENGINEER will
issue with reasonable promptness such written clarifications or interpreta-
tions of the requirements of the Contract Documents (in the form of
drawings or otherwise) as ENGINEER may determine necessary. These
shall be consistent with or reasonably inferable from the overall intent of
the Contract Documents. CONTRACTOR shall conform to such
explanations as part of the Work.

B. Any order or instruction given to the CONTRACTOR by the ENGINEER
shall either be given or confirmed in writing. However, the ENGINEER's
failure to put such an order or instruction in writing shall not relieve the
CONTRACTOR of CONTRACTOR's responsibility to comply with the
terms and conditions of the Contract Documents.

C. If CONTRACTOR disputes ENGINEER's explanation or interpretation of
the requirements of the Contract Documents, CONTRACTOR may request
dispute resolution as specified in Part 16.

9.5 AUTHORIZED VARIATIONS IN WORK

A. ENGINEER may authorize minor variations in the Work from the
requirements of the Contract Documents which do not involve an
adjustment in the Contract Price or the Contract Time and are consistent
with the overall intent of the Contract Documents. These may be
accomplished by a Work Directive Change. If CONTRACTOR believes
that an increase in the Contract Price or an extension of the Contract Time
is justified, and the OWNER and the CONTRACTOR are unable to agree
as to the amount or extent thereof, CONTRACTOR may make a claim
therefore as provided in Part 11 or 12.

9.6 REJECTING DEFECTIVE WORK

A. ENGINEER has the authority to reject work which ENGINEER believes
to be defective or that ENGINEER believes will not produce a completed
Project that conforms to the Contract Documents or that will prejudice the
integrity of the design concept of the completed Project as a functioning
whole as indicated by the Contract Documents. ENGINEER also has the
authority to require special Inspection or testing of the work, whether or
not the work is fabricated, installed or completed. The failure of the
ENGINEER to reject such work shall not release or relieve
CONTRACTOR from conformance to the Contract Document
requirements.

9.7 NOTICE OF INTENTION TO APPEAL
A. ENGINEER will determine the actual quantities and classifications of Unit
Price Work performed by CONTRACTOR and will review with
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CONTRACTOR any preliminary determinations on such matters before
rendering a written decision. ENGINEER's written decisions will be final
and binding upon CONTRACTOR, unless, within 10 Days after the
receipt of any such decision CONTRACTOR delivers to ENGINEER
written notice of intention to appeal such a decision. Such an appeal may
be taken in accordance with the provisions of Part 16 of these General
Conditions and applicable Laws and Regulations, but during any such
appeal, CONTRACTOR shall carry on the work and adhere to the progress
schedule as provided in article 6.15.

9.8 DECISIONS ON DISPUTES

A.

Interpretation of Contract Documents: ENGINEER will be the initial
interpreter of the requirements of the Contract Documents and judge of the
acceptability of the Work thereunder. Claims or disputes concerning a
question of fact or other matters relating to the acceptability of the Work,
the interpretation of the requirements of the Contract Documents
pertaining to the performance and furnishing of the Work or claims under
Part 11 and 12 in respect of changes in the Contract Price or Contract Time
will be referred initially to ENGINEER in writing with a request for a
formal decision in accordance with this paragraph. ENGINEER will
render decision in writing within three (3) Days of submission of the
request for decision. Failure by ENGINEER to respond within said time
shall be deemed a denial of CONTRACTOR's request for relief.

Time for Notice of Dispute: CONTRACTOR shall submit written notice
of each claim or dispute to ENGINEER promptly after occurrence of the
event(s) giving rise thereto, but in no case shall said notice be delivered
later than 30 Days after said occurrence. Failure to submit said notice
within said 30 Days shall be deemed a waiver thereof by CONTRACTOR.
CONTRACTOR shall also submit all written supporting data to
ENGINEER within 60 Days after said occurrence unless ENGINEER
allows an additional period of time.

Effect of ENGINEER's Decision: ENGINEER's decision concerning
such claim or dispute (except any which have been waived by the making
or acceptance of final payment as provided in Paragraph 14.9) will be the
final expression of OWNER's position on said claim or dispute. Further,
said decision shall be a condition precedent to any exercise by OWNER or
CONTRACTOR of any rights or remedies as either may have under the
Contract Documents or by law in respect of any such claim or dispute.
ENGINEER's decision as to any allowable deviations shall be final and
binding on CONTRACTOR.

9.9 LIMITATIONS ON ENGINEER'S RESPONSIBILITIES
A. ENGINEER Not CONTRACTOR's Agent: Neither ENGINEER,

ENGINEER's representative or OWNER shall act nor be considered as the
CONTRACTOR's, Subcontractor's, Supplier's or surety's superintendent,
foreman or part of their work force in any manner or form nor shall they
perform work or duties of the CONTRACTOR.

Evaluate the Work for Contract Compliance: Whenever in the
Contract Documents the terms "as ordered", "as directed", "as required",
"as allowed", "as approved", or terms of like effect or import are used, or

"non "non "non

the adjectives "reasonable", "suitable", "acceptable", "proper" or
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"satisfactory” or adjectives of like effect or import are used to describe a
requirement, direction, review or judgment of ENGINEER as to the Work,
it is intended that such requirement, direction, review or judgment will be
solely to evaluate the Work for compliance with Contract Documents
(unless there is a specific statement indicating otherwise). The use of any
such term or adjective does not assign to ENGINEER or OWNER any
duty or authority to supervise or direct the furnishing or performance of
the Work or any duty or authority to undertake responsibility contrary to
the provisions of Paragraphs 9.9C or 9.9D. Neither ENGINEER's taking
or failing to take such actions or make any such reviews shall release or
relieve the CONTRACTOR from CONTRACTOR's responsibility to
comply with the Contract Document requirements.

C. Not Responsible for CONTRACTOR's Construction Operations:
Neither the ENGINEER nor the OWNER will be responsible for
CONTRACTOR's means, methods, techniques, sequences or procedures
of construction, or the safety precautions and programs incident thereto.
ENGINEER and OWNER will not be responsible for CONTRACTOR's
failure to perform or furnish the Work in accordance with the Contract
Documents. Any advice which ENGINEER may give the
CONTRACTOR, other than as set forth in Paragraph 9.3A above, shall not
be binding in any way upon the ENGINEER or the OWNER. Such
instruction or statement shall not release or relieve the CONTRACTOR
from compliance with all of the terms and conditions of the Contract
Documents.

D. Not Responsible for CONTRACTOR's Acts or Omissions:
ENGINEER and OWNER will not be responsible for the acts or omissions
of CONTRACTOR or of any Subcontractor, any Supplier, or of any other
person or organization performing or furnishing any of the Work.

E. Intimidation of ENGINEER: ENGINEER or ENGINEER's
representatives shall at all times be free to perform ENGINEER's duties
without any intimidation. At ENGINEER's request, the CONTRACTOR
shall remove from the Work site any employee causing such intimidation.
Failure to do so shall be sufficient reason for ENGINEER to recommend
to OWNER and for the OWNER's cancellation or termination of the
Construction Contract.

PART 10 CHANGES IN THE WORK

10.1 ADDITIONS, DELETIONS, REVISIONS

A. Modifications: Without invalidating the Construction Contract and
without notice to any surety, OWNER may, at any time or from time to
time, order additions, deletions or revisions in the Work. These will be
authorized by a Work Directive Change or a Change Order.

B. Work Directive Change: Work Directive Changes shall be issued by the
ENGINEER. If the Contract Price or Contract Time are affected by a
Work Directive Change, the Work specified in the Work Directive Change
shall be incorporated in a subsequently issued Change Order following
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negotiations by the CONTRACTOR and ENGINEER as to its effect on the
Contract Price and Contract Time. During disputes or disagreements with
the OWNER or ENGINEER regarding a Work Directive Change, the
CONTRACTOR shall promptly proceed with the Work described in the
Work Directive Change as indicated in article 6.15.

Change Order: OWNER, and CONTRACTOR shall execute appropriate
Change Orders covering changes in the Work, Contract Price or Contract
Time which are agreed to by the parties.

Drawings: Drawings accompanying Work Directive Changes and Change
Orders shall be deemed a part of such documents.

Payment: It is understood and agreed by the OWNER and
CONTRACTOR that no money will be paid to the CONTRACTOR for
any new or additional labor, materials or equipment furnished, unless a
Change Order for such has been made in writing and executed by the
OWNER and CONTRACTOR.

10.2 WORK NOT REQUIRED BY CONTRACT DOCUMENTS

A.

CONTRACTOR shall not be entitled to an increase in the Contract Price
or an extension of the Contract Time with respect to any work performed
that is not required by the Contract Documents as amended, modified and
supplemented as provided in article 3.3 except in the case of an emergency
as provided in article 6.13 and except in the case of uncovering work as
provided in paragraph 13.5B.

10.3 NOTICE TO SURETY

A.

If notice of any change affecting the general scope of the Work or the
provisions of the Contract Documents (including, but not limited to
Contract Price or Contract Time) is required by the provisions of any Bond
to be given to a surety, the giving of any such notice will be
CONTRACTOR's responsibility, and the amount of each applicable Bond
will be adjusted accordingly.

PART 11 CHANGE OF CONTRACT PRICE

11.1 CONTRACT PRICE

A.

The Contract Price constitutes the total compensation (subject to
authorized adjustments) payable to CONTRACTOR for performing the
Work. All duties, responsibilities and obligations assigned to or
undertaken by CONTRACTOR shall be at CONTRACTOR's expense
without change in the Contract Price.

11.2 CONTRACT PRICE ADJUSTMENT

A.

In General: The Contract Price may only be changed by Change Order.
No claim for an adjustment on the Contract Price will be considered or
paid if not submitted in accordance with the requirements of this article
11.2.

Written Notice: Any claim for an increase or decrease in the Contract
Price shall be based on written notice. Notice shall be promptly delivered
by the party making the claim to the other party (but in no event later than
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30 Days) after the occurrence of the event giving rise to the claim. The
notice shall state the general nature of the claim.

C. Deadline for Claim Submittal: A complete detailed statement of the
amount and nature of the claim, with all necessary supporting data shall be
delivered within 60 Days after such occurrence. ENGINEER may allow
an additional period of time to ascertain more accurate data in support of
the claim.

D. Notice Required: Failure to submit the notice, and detailed statement
referenced above shall bar Claimant from pursuing said claim in any other
forum, judicial or administrative.

E. Acknowledgement: The notice shall be accompanied by Claimant's
written statement that the amount claimed covers all known cost amounts
(direct, indirect and consequential costs, including without limitation,
delay costs, third party costs, lost profits and any other costs) to which the
Claimant is entitled as a result of the occurrence of said event.

F. All Claims Determined by ENGINEER: All claims for adjustment in
the Contract Price shall be determined by ENGINEER in accordance with
Paragraph 9.8A if OWNER and CONTRACTOR cannot otherwise agree.

11.3 DETERMINING CONTRACT PRICE ADJUSTMENT

A. The value of any work covered by a Change Order or of any claim for an
increase or decrease in the Contract Price shall be determined by
ENGINEER in one of the following ways:

1. Unit Prices: Where the Work involved is covered by unit prices
contained in the Contract Documents, the Contract Price change will
be recalculated by application of unit prices to the quantities of the
items involved (subject to the provisions of article 11.7).

2. Lump Sum Price:

a. Contract Price Increases: The CONTRACTOR and OWNER
may mutually accept a stipulated sum (which may include an
allowance for overhead and profit not necessarily in accordance
with article 11.5).

b. Contract Price Decreases: The amount of credit to be allowed
by CONTRACTOR to OWNER for any change which results in a
net decrease in the Contract Price will be the net amount of the
decrease plus a deduction in CONTRACTOR's fee. The
deduction in the CONTRACTOR's fee shall be 10 percent of the
net amount of the decrease.

3. Force Account (Cost of the Work plus CONTRACTOR's Fee): If
the cost of Unit Price Work cannot be calculated or the cost of Lump
Sum Work cannot be agreed to, Contract Price adjustment shall be
calculated on the basis of the Cost of the Work (determined as
provided in article 11.4) plus a CONTRACTOR's Fee for overhead
and profit (determined as provided in article 11.5).

11.4 COST OF THE WORK

A. Cost of the Work Includes: Except as otherwise agreed to in writing with
OWNER, the Cost of the Work (1) shall be in amounts no higher than
those prevailing in the locality of the Project, (2) shall not include any of
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the costs itemized in Paragraph 11.4B, and (3) shall include only the
following items:

1.

Certified payroll costs: Certified payroll costs for employees in the
direct employ of CONTRACTOR in the performance of the Work
under schedules of job classifications agreed upon by OWNER and
CONTRACTOR. Payroll costs for employees not employed full time
on the Work shall be apportioned on the basis of their time spent on
the Work. Payroll costs shall include salaries and wages plus the cost
of fringe benefits, which shall include social security contributions,
unemployment, excise and payroll taxes, workers' compensation,
health and retirement benefits, bonuses, sick leave, vacation and
holiday pay applicable thereto. Such employees shall include
superintendents and foremen at the site. These expenses of
performing work after Regular Working hours, on Saturday, Sunday
or legal holidays, shall be included in the above only to the extent
such work was authorized by OWNER.

Cost of all materials and equipment: Cost of all materials and
equipment furnished and incorporated in the Work, including costs of
transportation and storage thereof, and Suppliers' field services
required in connection therewith. All cash discounts shall accrue to
CONTRACTOR unless OWNER deposits funds with
CONTRACTOR with which to make payments, in which case the
cash discounts shall accrue to OWNER. All trade discounts, rebates
and refunds and all returns from sale of surplus materials and
equipment shall accrue to OWNER, and CONTRACTOR shall make
provisions so that they may be obtained.

Payments made by CONTRACTOR to Subcontractors: If
required by ENGINEER, CONTRACTOR shall obtain competitive
bids from Subcontractors acceptable to CONTRACTOR and shall
deliver such bids to ENGINEER who will then determine, which bids
will be accepted. If a subcontract provides that the Subcontractor is to
be paid on the basis of Cost of the Work Plus a Fee, the
Subcontractor's Cost of the Work shall be determined in the same
manner as CONTRACTOR's Cost of the Work. All subcontracts shall
be subject to the other provisions of the Contract Documents insofar
as applicable.

Costs of Special Consultants: Costs of special consultants (including
but not limited to engineers, architects, testing laboratories, surveyors
and accountants) employed for services specifically related to the
Work.

Supplemental Costs: Supplemental costs include the following:

a. Expenses of Employees: The proportion of necessary
transportation, travel and subsistence expenses of
CONTRACTOR's employees reasonably incurred in discharge of
duties connected with the Work, except the following:

1) costs for commute between residence and the work site;

2) meals taken at locations within commuting distance of the
work site, and
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3) clothing.

Consumable Products and Equipment: Cost, including
transportation and maintenance, of all materials, supplies,
equipment, machinery, appliances, office and temporary facilities
at the site and hand tools not owned by the workers, which are
consumed in the performance of the Work, and cost, less the
difference in market value, of items used but not consumed which
remain the property of CONTRACTOR.

Depreciation: Cost, less the difference in market value, of items
used but not consumed which remain the property of
CONTRACTOR.

Rentals: Rentals of all construction equipment and machinery
and the parts thereof, whether rented from CONTRACTOR or
others, in accordance with rental agreements approved by
ENGINEER, and the costs of transportation, loading, unloading,
installation, dismantling and removal thereof all in accordance
with terms of said rental agreements. The rental of any such
equipment, machinery or parts shall cease when the use thereof is
no longer necessary for the Work.

Sales, Consumer, Use or Similar Taxes: Sales, consumer, use
or similar taxes related to the Work, and for which
CONTRACTOR is liable, imposed by Laws and Regulations.

Royalty Payments, Fees for Permits and Licenses, Deposits:
Royalty payments, fees for permits and licenses, and deposits lost
for causes other than negligence of CONTRACTOR, any
Subcontractor or anyone directly or indirectly employed by any of
them or for whose acts any of them may be liable.

The Cost of Utilities: The cost of utilities, fuel and sanitary
facilities at the site in connection with the Work.

Minor Expenses: Minor expenses such as telegrams, long
distance telephone calls, telephone service at the site, express
delivery and similar petty cash items in connection with the
Work.

Additional Bonds and Insurance: Cost of premiums for
additional Bonds and insurance required solely because of
changes in the Work and premiums for property insurance
coverage.

B. Cost of Work Does Not Include: The term Cost of the Work shall not
include overhead or general expense costs including, but not limited to, the
following:

1.

Payroll Costs and Other Compensation: Payroll costs and other
compensation of CONTRACTOR's officers, employees and other
personnel employed by CONTRACTOR whether at the site or in
CONTRACTOR's principal or a branch office for general
administration of the Work and not specifically included in the agreed
upon schedule of job classifications referred to in Paragraph 11.4A.1
or specifically covered by Paragraph 11.4A.4.
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2.

Principal and Branch Offices: Expenses of CONTRACTOR's
principal and branch offices other than CONTRACTOR's office at the
site.

Capital Expenses: Any part of CONTRACTOR's capital expenses,
including interest on CONTRACTOR's capital employed for the Work
and charges against CONTRACTOR for delinquent payments.

General Bonds and General Insurance: Cost of premiums for
Bonds and insurance not directly related to the Work, whether or not
CONTRACTOR is required by the Contract Documents to purchase
and maintain the same (except for the cost of premiums covered by
Paragraph 11.4A.5.i above).

Negligence: Costs due to the negligence of CONTRACTOR, any
Subcontractor, or anyone directly or indirectly employed by any of
them or for whose acts any of them may be liable, including but not
limited to, the correction of Defective Work, disposal of materials or
equipment wrongly supplied and making good any damage to
property or payments for personal injury or death.

Other Expenses: Other overhead or general expense cost of any kind
and the costs of any item not specifically and expressly included in
Paragraph 11.4A.

Dispute Costs: Cost of court fees, attorneys or experts retained for
presenting evidence pertaining to any dispute with OWNER and
ENGINEER concerning CONTRACTOR's cost of work.

C. Documentation Supporting Cost of the Work: Whenever the cost of
any work is to be determined, CONTRACTOR will submit in form
acceptable to ENGINEER an itemized cost breakdown together with
supporting data.

1.

Reports by Subcontractors or others shall be submitted through the
CONTRACTOR. In the event of irreconcilable disagreement,
pertinent notes shall be entered on the daily reports by each party to
explain points which cannot be resolved immediately.

For work covered by force account at the close of each working Day,
the CONTRACTOR shall submit such daily report to the ENGINEER
together with applicable delivery tickets listing all labor, materials and
equipment involving the force account work for that Day. Failure to
submit the daily report by the close of the next working Day will
waive any rights for that Day. The report shall be signed by
CONTRACTOR and ENGINEER.

11.5 CONTRACTOR'S FEE

A. Allowable Fee: The CONTRACTOR's fee allowed for overhead and
profit shall be determined as follows:

1.
2.

A mutually acceptable fixed fee; or,

If no acceptable fixed fee can be agreed upon, a fee based on the
following percentages of the various portions of the Cost of the Work:

a. For costs incurred under Paragraphs 11.4A.1 and 11.4A.2, the
CONTRACTOR's fee shall be 15 percent;
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b. For costs incurred under Paragraph 11.4A.3, the
CONTRACTOR's Fee shall be five (5) percent.

c. Ifasubcontract is on the basis of Cost of the Work Plus a Fee,
and no fixed fee is agreed upon, the maximum allowable to the
Subcontractor who actually performs or furnishes work, at
whatever tier, will be paid a fee of 15 percent of the costs incurred
by such Subcontractor under Paragraphs 11.4A.1 and 11.4A.2 and
that any higher tier Subcontractor and CONTRACTOR will each
be paid a fee of five (5) percent of the amount paid to the next
lower tier Subcontractor.

d. No fee shall be payable on the basis of costs itemized under
Paragraphs 11.4A.4, 11.4A.5 and 11.4B.

B. Adjustment to CONTRACTOR's Fee: When both additions and credits
are involved in any one change, the adjustment in CONTRACTOR's fee
shall be computed on the basis of the net change in accordance with Para-
graphs 11.5A.2.a through 11.5A.2.c, inclusive.

C. Allowable Credit: The amount of credit to be allowed by
CONTRACTOR to OWNER for any change which results in a net
decrease in cost will be the amount of the actual decrease plus a deduction
in CONTRACTOR's fee by an amount equal to the equivalent amount
authorized under Paragraph 11.5A above.

11.6 CASH ALLOWANCES

A. In General: Cash allowances, if indicated in the Contract Documents, are
provided for the payment of fees or the purchase and installation of
products, the cost of which is to be determined upon performance of the
Work. It is understood that CONTRACTOR has included in the Contract
Price all allowances so named in the Contract Documents.
CONTRACTOR shall cause the Work so covered to be done for such
sums within the limit of the allowances as may be acceptable to
ENGINEER.

B. Allowances Include: CONTRACTOR agrees:

1. that the allowances include the cost to CONTRACTOR (less any
applicable trade discounts) of materials and equipment required by the
allowances to be delivered at the site, and all applicable taxes, And

2. CONTRACTOR's costs for unloading and handling on the site, labor,
installation costs, overhead, profit and other expenses contemplated
for the allowances have been included in the Contract Price and not in
the allowances. No demand for additional payment on account of any
thereof will be valid.

C. Allowances Payment: Before final payment, an appropriate Change
Order shall be issued to reflect actual amounts due the CONTRACTOR on
account of Work covered by allowances, and the Contract Price shall be
correspondingly adjusted.

11.7 UNIT PRICE WORK
A. Contract Price:

1. Initial Contract Price: Where the Contract Documents provide that
all or part of the Work is to be Unit Price Work, the Contract Price
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shall initially include, for all Unit Price Work, an amount equal to the
sum of the established unit prices for each separately identified item
of Unit Price Work times the estimated quantity of each item as
indicated in the Agreement. The estimated quantities of items of Unit
Price Work are not guaranteed. They are solely for the purpose of
comparing Bids and determining an initial Contract Price.

2. Actual Contract Price: The actual Contract Price shall be
established when CONTRACTOR accepts final payment from
OWNER. Determinations of the actual quantities and classifications
of Unit Price Work performed by CONTRACTOR will be made by
ENGINEER in accordance with article 9.7.

B. Overhead and Profit: Each unit price will be deemed to include an
amount considered by CONTRACTOR to be adequate to cover
CONTRACTOR's overhead and profit for each separately identified item
and no additional payment for overhead or profit will be claimed or paid.

C. Quantity of Unit Price Work: An increase in the quantity of any Unit
Price Work which does not involve any basic change in the nature or
conditions of the work will be paid for at the unit prices. Where Work
alterations increase, diminish or eliminate any of the Unit Price Work,
CONTRACTOR shall be paid for the work actually done and materials
supplied at the Unit Prices. Unit Prices that have not been set as stated in
Paragraph 11.7B above shall be adjusted to comply with said paragraph
before payment for such changes is made.

D. Adjusting Contract Price: If a claim is made to the ENGINEER, which
states the quantity of an item of Unit Price Work performed by the
CONTRACTOR differs materially and significantly from the estimated
quantity of such item indicated in the Agreement, and if CONTRACTOR
or OWNER believes that an increase or a decrease of expenses as a result
thereof has occurred, CONTRACTOR or OWNER may claim for an
increase or decrease in the Contract Price if:

1. there is an enlargement or reduction of the Work under the original
Contract Documents by more than 25 percent; or

2. there is an increase or decrease of more than 25 percent of the initial
Contract Price; or

3. there is an increase or decrease of more than 25 percent in the quantity
of a Major Unit Price Item of Work.

Notwithstanding the foregoing, the OWNER and the CONTRACTOR
shall be entitled to claim a cost increase or decrease only for that portion of
the Cost of the Work which exceeds 25 percent.

E. Adding Unit Price Work to the Contract Documents: If new,
additional, or unforeseen work or material is required which, due to the
nature or conditions or the Work, or locations, does not conform to the
quantities and classifications of Unit Price Work provided for in the
Contract Documents, then such work or material will be considered as
additional work. The work shall be executed by the CONTRACTOR, in
the manner and under the quantities and classifications of Unit Price Work
set forth in a Change Order which will be entered into between the
OWNER and the CONTRACTOR.
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11.8 FORCE ACCOUNT WORK (COST OF THE WORK PLUS
CONTRACTOR'S FEE)

A. In General: When Contract Price adjustments cannot be agreed upon in
advance of additional work requested by ENGINEER, OWNER may
require CONTRACTOR to do such work on a force account basis.

B. Determining Contract Price Adjustment: The value of the force
account work shall be determined in accordance with Paragraph 11.3A.3.

C. OWNER Furnished Materials: OWNER reserves the right to furnish
part or all materials or equipment and CONTRACTOR shall have no claim
for profit on the cost of such material or equipment so furnished.

PART 12 CHANGE OF CONTRACT TIME

12.1 CONTRACT TIME ADJUSTMENT

A. In General: The Contract Time or Milestones may only be changed by a
Change Order. No claim for an adjustment in the Contract Time or
Milestones will be valid if not submitted in accordance with requirements
of this article 12.1.

B. Preliminary Written Notice: Except for delays due to weather, any claim
for an extension or shortening of the Contract Time shall be based on a
preliminary written notice delivered by the party making the claim to the
other party promptly (but in no event later than 15 Days) after the
occurrence of the event giving rise to the claim and stating the general
nature of the claim.

C. Deadline for Submitting Claim Data Notice: Final notice of the extent
of the claim with supporting data shall be delivered within 60 Days after
such occurrence. ENGINEER may allow an additional period of time to
ascertain more accurate data in support of the claim.

D. Acknowledgement: The final notice shall be accompanied by
CONTRACTOR's written statement that the amount claimed is the entire
adjustment to which the CONTRACTOR has reason to believe the
CONTRACTOR is entitled as a result of the occurrence of said event.

E. No Time for Lack of Submittal: No time extensions will be allowed in
the progress of the Work attributable to CONTRACTOR's failure to make
submittals required by article 2.5.

F. All Claims Determined by ENGINEER: All claims for adjustment in
the Contract Time shall be determined by ENGINEER in accordance with
Paragraph 9.8A if OWNER and CONTRACTOR cannot otherwise agree.

12.2 DELAY NOT CAUSED BY CONTRACTOR

A. Delays caused by war, public enemy or acts of God shall be considered
just cause for OWNER to grant time extensions.

B. CONTRACTOR shall be granted time extensions for which liquidated
damages will not be claimed when the delay is determined to be caused by
the OWNER, or other contractors or utility companies working at
OWNER's request, except when such delays are the result of
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CONTRACTOR's own lack of project coordination or work effort.

12.3 DELAYS RELATED TO WEATHER

A.

E.

Delay related to weather shall only be reviewed or considered by
ENGINEER after 90 percent or more of the Contract Time has been
expended.

In requesting weather time CONTRACTOR shall:
1. Submit all weather data to ENGINEER, and

2. Provide a written explanation of how weather prevented work on an
item on the progress schedule's critical path.

The OWNER shall grant additional time for weather delays if OWNER
finds:

1. Both the amount and length of inclement weather were excessive or
unexpectedly severe for the time and season the work was scheduled
to be performed;

2. The inclement weather prevented work pursuant to a scheduled critical
path item of work. If the CONTRACTOR's progress schedule during
the inclement weather does not show the anticipated critical path,
ENGINEER will judge which activities were critical, And

3. Appropriate measures were taken by the CONTRACTOR to mitigate
the effects of inclement weather.

No time will be granted if the work claimed to have been delayed would
not have been on the critical path except for earlier delays caused by
CONTRACTOR.

No time extensions will be granted for weather delay outside of the
Contract Time period or the Punch List Time period.

PART 13 TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR

ACCEPTANCE OF DEFECTIVE WORK

13.1 NOTICE OF DEFECTS

A.

Prompt notice of all Defective Work of which OWNER or ENGINEER
have actual knowledge will be given to CONTRACTOR. All Defective
Work, whether or not in place, may be rejected, corrected or accepted as
provided in this Part 13.

13.2 ACCESS TO WORK

A.

ENGINEER and ENGINEER's representatives, other representatives of
OWNER, testing agencies and governmental agencies with jurisdictional
interests will have access to the Work at reasonable times for their
observation, inspecting and testing. CONTRACTOR shall provide proper
and safe conditions for such access and advise them of CONTRACTOR's
site safety procedures and programs so that they may comply therewith as
applicable.
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13.3 TESTS AND INSPECTIONS
A. In General:

I.

Determining Contract Compliance and Acceptance: Testing, or
work for determining contract compliance shall be performed by
CONTRACTOR. OWNER anticipates performing tests and
Inspections or having tests and Inspections performed as part of its
acceptance procedure.

CONTRACTOR Furnish Labor: CONTRACTOR shall furnish, at
no additional cost to the OWNER, such labor as may be required to
enable a thorough Inspection and culling of all materials.

CONTRACTOR Furnish Samples: Upon ENGINEER's request,
CONTRACTOR shall furnish to ENGINEER such samples of
materials as proposed to be used, in sufficient amounts as required to
make proper tests.

Notice, 24 hours: CONTRACTOR shall give ENGINEER at least 24
hours notice of readiness of the work for all required observations,
tests and Inspections.

B. Inspections, Tests and Retests:

1.

If ENGINEER determines that material or equipment fails the contract
requirements, ENGINEER may reject such material or equipment, or
accept such as Defective Work in accordance with article 13.8.

Inspection and testing of materials and equipment made by
ENGINEER shall not release or relieve CONTRACTOR from
compliance with the Contract Documents.

Any re-Inspection and retesting of work or materials rejected by
ENGINEER after the initial testing or Inspection shall be at
CONTRACTOR's expense until a retest meets the requirements of the
Contract Documents.

C. Costs of Inspections Assessable to:

1.

If Laws or Regulations of any public body having jurisdiction require
any Work (or part thereof) to specifically be inspected, tested or
approved, CONTRACTOR shall assume full responsibility therefore,
pay all costs in connection therewith and furnish ENGINEER the
required certificates of Inspection, testing or approval.

CONTRACTOR shall be responsible for and shall pay all costs in
connection with any Inspection or testing required in connection with
OWNER's or ENGINEER's acceptance of a Supplier of materials or
equipment proposed to be incorporated in the Work, or of materials or
equipment submitted for approval before CONTRACTOR's purchase
thereof for incorporation in the Work. Adequate facilities shall be
furnished free of charge to make the necessary Inspection.
ENGINEER assumes no obligation to observe materials at the source
of supply nor does such Inspection assure conformance to the Contract
Documents.

The cost of all Inspections, tests and approvals in addition to the
above which are required by the Contract Documents shall be paid by
OWNER (unless otherwise specified in the Supplementary
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Conditions).

13.4 DEFECTIVE WORK

A.

Any work or materials not in accordance with the Contract Documents that
may be discovered before Work Completion shall be corrected at no
additional cost to the OWNER. Failure on the part of ENGINEER to
discover, condemn or reject materials or work shall not be construed to
imply acceptance of the same should their noncompliance become evident
before or after Work Completion. It is expressly understood that nothing
in this paragraph waives any of the OWNER's rights under the guarantee
provision of this Part 13.

Work may be judged defective by ENGINEER regardless of cause, except

when such defect or Failures are the result of ENGINEER's design
deficiencies, acts of God, misuse by OWNER, or due to vandalism.

CONTRACTOR shall immediately remove all rejected materials and
equipment from the premises and to such a point distant therefrom as
ENGINEER may require.

13.5 UNCOVERING WORK

A.

If any work is covered contrary to ENGINEER's written request, it must, if
requested by ENGINEER, be uncovered for ENGINEER's observation and
be recovered at CONTRACTOR's expense.

If ENGINEER considers it necessary or advisable that covered work be
observed by ENGINEER or inspected or tested by others,
CONTRACTOR, at ENGINEER's request, shall uncover, expose or
otherwise make available for observation, Inspection or testing as
ENGINEER may require, that portion of the Work in question.
CONTRACTOR shall furnish all necessary labor, material and equipment.

1. Ifitis found that such work is defective, CONTRACTOR shall bear
all direct, indirect and consequential costs of such uncovering,
exposure, observation, Inspection and testing and of satisfactory
reconstruction, including, but not limited to, fees and charges of
engineers, architects, and other professionals. If OWNER accepts
such Defective Work, OWNER shall be entitled to an appropriate
decrease in the Contract Price. If the parties are unable to agree as to
the amount thereof, OWNER may make a claim therefor as provided
in Parts 11of these General Conditions.

2. If such work is not found to be defective, CONTRACTOR shall be
allowed an increase in the Contract Price or an extension of the
Contract Time, or both, directly attributable to such uncovering,
exposure, observation, Inspection, testing and reconstruction. If the
parties are unable to agree as to the amount or extent thereof,
CONTRACTOR may make a claim therefore as provided in Parts 11
and 12.

13.6 CORRECTION OR REMOVAL OF DEFECTIVE WORK BY
CONTRACTOR

A.

If required by ENGINEER, CONTRACTOR shall promptly, as directed,
either correct all Defective Work, whether or not fabricated, installed or
completed, or, if the work has been rejected by ENGINEER, remove it
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from the site and replace it with non-Defective Work. No rejected
material, the defects of which have been subsequently corrected, shall be
used in the Work unless approval in writing has been given by the
ENGINEER. CONTRACTOR shall bear all direct, indirect and
consequential costs of such correction or removal (including but not
limited to fees and charges of OWNER, engineers, architects, and other
professionals) made necessary thereby.

13.7 CORRECTION PERIOD

A. Ifany portion of the Work is found to be defective within 1 year after the
date of Substantial Completion, CONTRACTOR shall correct it or replace
it with non-Defective Work. The one year correction period may be
superseded by such longer period of time as prescribed in the Contract
Documents or by special guarantee terms required by the Contract
Documents.

B. If CONTRACTOR fails to correct Defective Work within 15 Days after
rejection or notice by OWNER or ENGINEER, or in an emergency where
notice and delay would cause serious risk of loss or damage, OWNER may
have the Defective Work corrected or removed and replaced. The
CONTRACTOR and CONTRACTOR's surety shall be liable for and pay
for all direct, indirect and consequential costs of such correction or
removal and replacement by OWNER (including but not limited to fees
and charges of engineers, architects, and other professionals).

C. In circumstances where a portion of the Work or a particular item of
equipment is placed in continuous service before Substantial Completion
of all the Work, the correction period for that work or item may start from
an earlier date if so provided in the Contract Documents or by Change
Order.

D. If material or equipment fails during the one year correction period or
during its warranty or guarantee period and is therefore repaired or
replaced by CONTRACTOR, the one year correction period or the
warranty or guarantee period shall be extended by the CONTRACTOR for
such repair or replacement from the date of such repair or replacement for
a length of time equal to the original one year correction period or
warranty or guarantee period.

13.8 ACCEPTANCE OF DEFECTIVE WORK

A. Acceptance is OWNER's Choice: OWNER may accept Defective Work
instead of requiring correction or removal and replacement.
CONTRACTOR shall bear all direct, indirect and consequential costs
attributable to ENGINEER's evaluation of and determination to accept
such Defective Work (such costs to be approved by ENGINEER as to
reasonableness and may include, but are not limited to, fees and charges of
engineers, architects, and other professionals).

B. Decrease in Contract Price: If acceptance of Defective Work occurs
before final payment, a Change Order will be issued in the case of Lump
Sum Work, or in the case of Unit Price Work, the quantities will be
adjusted accordingly. Any necessary revisions in the Contract Documents
with respect to the Work will be described and the OWNER shall be
entitled to an appropriate decrease in the Contract Price. If the parties are
unable to agree as to the amount thereof, OWNER may make a claim
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therefore as provided in Parts 11.

C. Acceptance is Not a Waiver of OWNER's Rights: OWNER's
acceptance of Defective Work shall not release or relieve CONTRACTOR
from warranty and guarantee provisions of this Part 13.

13.9 OWNER MAY CORRECT DEFECTIVE WORK
A. OWNER may correct and remedy any Work deficiency:

1. if CONTRACTOR fails after 15 Days' written notice of ENGINEER
to proceed to correct Defective Work or to remove and replace
rejected work as required by ENGINEER in accordance with article
13.6; or

2. if CONTRACTOR fails to perform work in accordance with the
Contract Documents; or

3. if CONTRACTOR fails to comply with any other provision of the
Contract Documents.

B. OWNER to Expedite Work: In exercising the rights and remedies under
this paragraph, OWNER shall proceed expeditiously. To the extent
necessary to complete corrective and remedial action, OWNER may:

1. exclude CONTRACTOR from all or part of the site;

2. take possession of all or part of the Work, and suspend
CONTRACTOR's services related thereto;

3. take possession of CONTRACTOR's tools, appliances, construction
equipment and machinery at the site, And

4. incorporate in the Work all materials and equipment stored at the site
or for which OWNER has paid CONTRACTOR but which are stored
elsewhere.

C. CONTRACTOR to Allow Access: CONTRACTOR shall allow
OWNER, OWNER's representatives, agents and employees such access to
the site as may be necessary to enable OWNER to exercise the rights and
remedies under this article.

D. Direct, Indirect and Consequential Costs: All direct, indirect and
consequential costs of OWNER in exercising such rights and remedies will
be charged against CONTRACTOR in an amount determined to be
reasonable by ENGINEER. A Change Order will be issued incorporating
the necessary revisions in the Contract Documents with respect to the
Work and the OWNER shall be entitled to an appropriate decrease in the
Contract Price. Such direct, indirect and consequential costs will include
but not be limited to fees and charges of engineers, architects, and other
professionals, all court costs and all costs of repair and replacement of
work of others destroyed or damaged by correction, removal or
replacement of CONTRACTOR's Defective Work.

E. CONTRACTOR Can Appeal: CONTRACTOR may appeal OWNER's
claim in accordance with the dispute resolution process established in the
Agreement.

F. Contract Time Extension: CONTRACTOR shall not be allowed an
extension of the Contract Time because of any delay in performance of the
Work attributable to the exercise by OWNER of OWNER's rights and
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remedies.

PART 14 PAYMENTS TO CONTRACTOR AND COMPLETION

14.1 BASIS FOR PROGRESS PAYMENTS

A. Lump Sum Work: The schedule of values (as defined in Paragraph
2.5B.3 and established as provided in article 2.7) will serve as the basis for
progress payments and will be incorporated into an Application for
Payment form acceptable to ENGINEER.

B. Unit Price Work: Progress payments will be based on the number of
units completed.

14.2 APPLICATION FOR PROGRESS PAYMENTS

A. Once a Month: Progress payments shall not be processed more often than
once a month.

B. Contents of Applications: To request payment, CONTRACTOR shall
submit to ENGINEER a signed Application for Payment which accurately
reflects the Work completed as of the date of the Application and which is
accompanied by such supporting documentation as is required by the
Contract Documents.

1. Such application may include requests for payment on account of
changes in the Work which have been properly authorized by Work
Directive Changes but not yet included in a Change Order, if such
request does not exceed the current Contract Price.

2. Such applications may not include requests for payment of amounts
the CONTRACTOR does not intend to pay to a Subcontractor or
Supplier because of dispute or other reason.

C. Materials and Equipment Supplied but Not Installed: Payment may be
made for materials and equipment not incorporated in the Work but
delivered and suitably stored at the site or at another location agreed to in
writing if the CONTRACTOR satisfies the following requirements:

1. abill of sale, invoice or other documentation shall be attached to the
Application warranting that OWNER has received the materials and
equipment free and clear of all Liens,

2. evidence shall be provided which indicates the materials and
equipment are covered by appropriate property insurance and other
arrangements to protect OWNER's interest therein, and

3. all documentation shall be satisfactory to the ENGINEER.

D. Withholding of Payment: The OWNER reserves the right to withhold
the first and all subsequent partial payments due the CONTRACTOR until
submittals listed in Paragraph 2.5B are submitted in a form acceptable to
the ENGINEER.

E. Retainage: The amount of retainage (if any) with respect to progress
payments will be as stipulated in the Agreement or Supplementary
Conditions.
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14.3 CONTRACTOR'S WARRANTY OF TITLE

A. CONTRACTOR warrants and guarantees that title to all Work, materials
and equipment covered by any Application for Payment, whether
incorporated in the Project or not, will pass to OWNER no later than the
time of payment free and clear of all Liens or other claims.

14.4 REVIEW OF APPLICATIONS FOR PROGRESS PAYMENT

A. Submittal: ENGINEER will, within 10 Days after receipt of each
Application for Payment, either process the Application or return the
Application to CONTRACTOR indicating reasons for refusing to approve
payment. In the latter case, CONTRACTOR may make the necessary
corrections and resubmit the Application. Within 30 Days after
presentation of an approved Application for Payment, the amount
approved will (subject to the provisions of Paragraph 14.4C) be paid by
OWNER to CONTRACTOR.

B. ENGINEER May Reject Submission: ENGINEER may refuse to
approve the whole or any part of any payment if, in ENGINEER's opinion:

1. the Work is unsafe or inaccessible and therefore ENGINEER cannot
determine if the Work is acceptable;

2. the Work is defective, or completed Work has been damaged
requiring correction or replacement;

3. the OWNER has been required to correct Defective Work or complete
Work in accordance with article 13.9;

4. the ENGINEER has actual knowledge of the occurrence of any of the
events enumerated in article 15.2; or

5. subsequently discovered evidence, or the results of subsequent tests,
nullify any payments previously made.

C. OWNER May Reject Submission: OWNER may refuse to make
payment of the full amount because:

1. claims have been made against the OWNER on account of
CONTRACTOR's performance or furnishing of the Work;

2. Liens or claims have been filed in connection with the Work and
remain unsatisfied more than 45 Days;

3. there are other items (e.g. pay reductions for Defective Work) entitling
OWNER to an off-set against the amount recommended, and OWNER
has given CONTRACTOR written notice stating the reasons for such
action;

4. the OWNER does not have in its possession an accurate updated
construction progress schedule; or

5. subsequently discovered evidence, or the results of subsequent tests,
nullify any payments previously made to the extent necessary, in
ENGINEER's opinion, to protect OWNER from loss.

14.5 SUBSTANTIAL COMPLETION

A. CONTRACTOR to Certify Work is Substantially Complete: When
CONTRACTOR considers the Work (or portion thereof) ready for its
intended use, CONTRACTOR shall certify in writing to ENGINEER that
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the Work (or portion thereof) has been completed in accordance with the
Contract Documents. CONTRACTOR shall include in such written
certification a list of any items not finished.

B. ENGINEER to Review CONTRACTOR's Certification: Within five
(5) Days after ENGINEER receives CONTRACTOR certification and list
of Work items not finished, ENGINEER will issue written notice either
agreeing the Work is Substantially Complete or stating reasons why the
Work is not Substantially Complete.

C. Final Inspection: If Substantially Complete, ENGINEER shall within a
reasonable time, schedule a Final Inspection preparatory to writing the
Final Inspection Punch List.

D. OWNER's Rights: OWNER shall have the right to exclude
CONTRACTOR from the Work after the date of Substantial Completion,
but OWNER shall allow CONTRACTOR reasonable access to complete
or correct items on the Final Inspection Punch List.

14.6 PARTIAL UTILIZATION

A. In General: No occupancy or separate operation of part of the Work will
be accomplished before execution of a Change Order between OWNER
and CONTRACTOR which fully describes the liability between OWNER
and CONTRACTOR in respect of property insurance.

B. Part of the Work is Substantially Complete: Any finished part of the
Work may be used by the OWNER before Substantial Completion of all of
the Work if:

1. the part of the Work has specifically been identified in the Contract
Documents; or

2. the ENGINEER and the CONTRACTOR agree the finished parts
constitutes a completed separately functioning and usable part of the
Work which can be used without significantly interfering with
CONTRACTOR's performance of the remainder of the Work;

3. the OWNER requests in writing that the OWNER is to be permitted to
use any such part of the Work, and

4. the CONTRACTOR agrees any finished part of the Work may be
used by the OWNER before Substantial Completion of all of the
Work. CONTRACTOR will certify in writing to OWNER that said
part of the Work is ready for its intended use and is Substantially
Complete.

C. Part of the Work is Not Substantially Complete: Any unfinished part of
the Work may be used by the OWNER before Substantial Completion of
all of the Work if:

1. the OWNER has requested in writing that it is to be permitted to take
over operation of any part of the Work although it is not Substantially
Complete;

2. the CONTRACTOR and the ENGINEER has made an Inspection of
that part of the Work to determine its status of completion and they
have prepared a list of the items remaining to be completed or
corrected thereon before final payment;
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3. the CONTRACTOR does not object to OWNER taking over that part
of the Work which is not ready for separate operation by OWNER;

4. the ENGINEER has prepared and delivered to the CONTRACTOR a
list of items to be completed or corrected;

5. the ENGINEER has prepared written recommendation as to the
division of responsibilities pending final payment between OWNER
and CONTRACTOR with respect to security, operation, safety,
maintenance, utilities, insurance, warranties and guarantees for that
part of the Work, which will become binding upon OWNER and
CONTRACTOR at the time when OWNER takes over such operation
(unless they shall have otherwise agreed in writing), And

6. during such operation and before Substantial Completion of such part
of the Work, OWNER shall allow CONTRACTOR reasonable access
to complete or correct items on the list provided by the ENGINEER
and to complete other related work.

CONTRACTOR to Have Access: During OWNER's occupancy and
operation within said part of the Work, OWNER shall allow
CONTRACTOR access to complete or correct items on the above-
referenced list and to complete other related work.

14.7 FINAL INSPECTION

A.

When ENGINEER agrees the Work (or portion of the Work) is
Substantially Complete, ENGINEER will make Final Inspection.
ENGINEER will prepare a Final Inspection Punch List and will deliver
such list to CONTRACTOR in writing.

Except for hidden or latent defects, damage due to Punch List rework,
fraud, gross mistakes amounting to fraud, or work required by the Contract
Documents, the list shall be considered complete and final.

Delivery of the Final Inspection Punch List or accomplishment of the
Work thereon by CONTRACTOR does not relinquish any of the
OWNER's rights under the CONTRACTOR's warranty and guarantee.

14.8 FINAL APPLICATION FOR PAYMENT

A.

In General: After CONTRACTOR has completed all Punch List Work to
the satisfaction of ENGINEER and after ENGINEER has indicated that the
Work is acceptable (subject to the provisions of article 14.10),
CONTRACTOR may follow the procedures for progress payments and
make application for final payment.

Submittals Required for Final Payment: Final payment (including any
remaining retained money) shall not become due untii CONTRACTOR
submits all documentation called for in the Contract Documents and the
following:

1. an affidavit that payrolls, bills for materials and equipment, and other
indebtedness connected with the Work for which the OWNER or the
OWNER's property might be responsible or encumbered, have been
paid or otherwise satisfied,

2. acurrent or additional certificate evidencing that insurance required
by the Contract Documents, which is to remain in force after final
payment, is currently in effect and will not be canceled or allowed to
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expire until OWNER has been given at least 30 Days prior written
notice, by certified mail, return receipt requested;

3. awritten statement that the CONTRACTOR knows of no substantial
reason that the insurance will not be renewable to cover the period
required by the Contract Documents;

4. if previously requested by CONTRACTOR's surety, consent of surety
to final payment;

5. acertificate of occupancy if required by Law, Regulation or Contract
Documents;

6. all maintenance and operating instructions, schedules, guarantees,
Bonds, certificates of Inspection, marked up Record Documents
(article 6.11) and other documents required by the Contract
Documents: and

7. ifrequired by the OWNER, other data establishing payment or
satisfaction of obligations, such as receipts, releases and waivers of
Liens, claims, security interests or encumbrances arising out of the
Contract, to the extent and in such form as may be designated by the
OWNER. Ifa Subcontractor refuses to furnish a release or waiver
required by the OWNER, the CONTRACTOR shall furnish a bond
satisfactory to the OWNER to indemnify the OWNER against such
claim. If such claims remain unsatisfied after payments are made,
CONTRACTOR shall refund to the OWNER all money that the
OWNER may be compelled to pay in discharging such Liens or
claims, including all costs and reasonable fees and charges.

14.9 FINAL PAYMENT AND ACCEPTANCE

A. ENGINEER'S Determinations: ENGINEER shall review
CONTRACTOR's final Application for Payment and, based upon
ENGINEER's observation of the Work during construction and Final
Inspection, submission by CONTRACTOR of all required documentation
and determination of CONTRACTOR's compliance with the Contract
Documents, either forward the application to OWNER for payment or
return it to CONTRACTOR.

B. Work Has Been Completed: When forwarding the application to
OWNER, ENGINEER shall state in writing that the Work is acceptable,
subject to the provisions of article 14.10.

C. Work Has Not Been Completed: If the Work has not been completed,
ENGINEER will return the Application to CONTRACTOR, indicating in
writing the reasons for refusing to recommend final payment.
CONTRACTOR shall make the necessary corrections and resubmit the
Application. Unless indicated otherwise in the Contract Documents, and
subject to provisions of Paragraph 14.4B, 40 Days after presentation to
ENGINEER of the Application and accompanying documentation, and
with ENGINEER's recommendation and notice of acceptability, the
amount requested by CONTRACTOR and confirmed by ENGINEER will
become due and owing by OWNER to CONTRACTOR.

D. Delays not CONTRACTOR's fault: If after Substantially Completion of
the Work, final completion is materially delayed through no fault of
CONTRACTOR, or by issuance of Change Orders affecting final
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completion, CONTRACTOR may submit final Application for Payment as
stated above. Upon ENGINEER's recommendation, OWNER may,
without terminating the Construction Contract, make payment of the
balance due for that portion of the Work fully completed and accepted.
Such payment shall be deemed a final payment, except that it shall not
constitute a waiver of claims.

14.10 WAIVER OF CLAIMS
A. The making and acceptance of final payment constitutes:

1. awaiver of all claims by OWNER against CONTRACTOR, except
from unsettled Liens, claims from Defective Work appearing after
Final Inspection pursuant to article 14.7 or from failure to comply
with the Contract Documents or the terms of any special guarantees
specified therein. Further, however, it will not constitute a waiver by
OWNER of any rights in respect of CONTRACTOR's continuing
obligations under the Contract Documents or of claims which have
been specifically reserved by the OWNER, And

2. awaiver of all claims by CONTRACTOR under the Contract
Documents except those previously made in writing and still
unsettled, or remaining in dispute after processing as required by
article 9.8.

PART 15 SUSPENSION OF WORK AND TERMINATION

15.1 OWNER MAY SUSPEND WORK

A. Notice: By written notice to the CONTRACTOR, the OWNER shall have
the authority to suspend the Work or any portion thereof) for a period of
not more than 160 Days upon the occurrence of any one or more of the
following events:

1. if the Work is defective;

2. if CONTRACTOR fails to supply sufficient skilled workers or
suitable materials or equipment;

3. if CONTRACTOR fails to furnish or perform the Work in such a way
that the completed Work will conform to the Contract Documents; or

4. the occurrence of unsuitable weather or other such conditions
ENGINEER considers unfavorable for suitable prosecution of the
Work.

B. Suspension Shall Not Benefit CONTRACTOR: This right of OWNER
to stop the Work shall not give rise to any duty on the part of OWNER or
ENGINEER to exercise this right for the benefit of CONTRACTOR or
any other party.

C. Safe, Secure and Smooth Site: If Work is suspended by the OWNER, the
CONTRACTOR shall do work necessary to provide a safe and secure site.
If pedestrian or vehicular access is required, a smooth and unobstructed
passageway shall be provided through the construction site. In the event
the CONTRACTOR fails to perform this work, the OWNER may perform
such work and the cost thereof will be deducted from money due or to

69



0072 00 GENERAL CONDITIONS

become due the CONTRACTOR.

D. Contract Time During Suspension: If a suspension of Work is ordered
by OWNER or ENGINEER because the CONTRACTOR refuses or fails
to comply with the Contract Documents, the Days on which the suspension
order is in effect shall be considered as part of the Contract Time. Such
suspension of Work shall not release or relieve the CONTRACTOR from
the CONTRACTOR's responsibilities set forth in the Contract Documents.

E. Resumption of the Work: The suspended Work shall be resumed on the
date fixed by ENGINEER, which date shall be the earlier of 120 Days
after the issuance of the suspension order or the date all of the conditions
cited in the order are satisfied.

F. Work Suspension Claims: Except as listed below, CONTRACTOR shall
be allowed an increase in the Contract Price or an extension of the
Contract Time, or both, if CONTRACTOR makes an approved claim as
provided for in Parts 11 and 12.

1. Any work done during the suspension of the Work will not be
accepted and paid for unless approved in writing by the ENGINEER.

2. There shall be no claim against or liability on the part of the OWNER
and ENGINEER for failure on the part of the CONTRACTOR to
comply with the Contract Documents.

15.2 OWNER MAY TERMINATE

A. Notice, and Reason Therefore: OWNER may terminate the services of
the CONTRACTOR and exclude the CONTRACTOR from the site after
giving CONTRACTOR and the surety 10 Days written notice. Such
termination by OWNER may result from the occurrence of any one or
more of the following events:

1. ifa petition is filed against CONTRACTOR under any chapter of the
bankruptcy code as now or hereafter in effect at the time of filing, or if
a petition is filed seeking any such equivalent or similar relief against
CONTRACTOR under any other federal or state law in effect at the
time relating to bankruptcy or insolvency, and if such involuntary
petition remains unsatisfied for more than 30 Days;

2. if CONTRACTOR makes a general assignment for the benefit of
creditors;

3. ifatrustee, receiver, custodian or agent of CONTRACTOR is
appointed under applicable law or under contract, whose appointment
or authority to take charge of property of CONTRACTOR is for the
purpose of enforcing a Lien against such property or for the purpose
of general administration of such property for the benefit of
CONTRACTOR's creditors;

4. if CONTRACTOR admits in writing an inability to pay its debts
generally as they become due;

5. if CONTRACTOR fails to perform the Work in accordance with the
Contract Documents (including, but not limited to, failure to supply
sufficient skilled workers or suitable materials or equipment or failure
to adhere to the progress schedule established under Paragraph 2.7A.1.
as revised from time to time);
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6. if CONTRACTOR disregards Laws or Regulations of any public body
having jurisdiction;
7. if CONTRACTOR disregards the authority of ENGINEER; or

8. if CONTRACTOR otherwise violates in any substantial way any
provisions of the Contract Documents.

B. Completion of Work by Others: OWNER may, to the extent permitted
by Laws and Regulations, either allow the surety to complete the Work or
take possession of the Work and of all CONTRACTOR'S tools,
appliances, construction equipment and machinery at the site and use the
same to complete the Work (without liability to CONTRACTOR for
trespass or conversion). OWNER may incorporate in the Work all
materials and equipment stored at the site or for which OWNER has paid
CONTRACTOR but which are stored elsewhere, and finish the Work as
ENGINEER may deem expedient. CONTRACTOR shall cooperate in any
way necessary to allow the Work to be completed.

C. Adjustment to Cost of the Work:

1. Upon terminating the services of the CONTRACTOR, the
CONTRACTOR shall not be entitled to receive any further payment
until the Work is finished. Final payment to CONTRACTOR or
CONTRACTOR reimbursement to the OWNER shall be as follows:

a. if the unpaid balance of the Contract Price exceeds the direct,
indirect and consequential costs of completing the Work
(including but not limited to fees and charges of engineers,
architects, and other professionals), such excess will be paid to
CONTRACTOR, And

b. ifthe direct, indirect and consequential costs of completing the
Work exceed the unpaid balance, CONTRACTOR and the surety
shall be liable to pay the OWNER for such costs exceeding the
unpaid balance.

2. Such direct, indirect and consequential costs incurred by the OWNER
to complete the Work will be incorporated in a Change Order. To
secure such a Change Order, when exercising any rights or remedies
under this paragraph ENGINEER shall not be required to obtain the
lowest price for the Work to be performed.

D. Waiver of Any Default: Waiver of any default shall not be deemed to be
a waiver of any subsequent default. Waiver of breach of any provision of
the Contract Documents shall not be construed to be a Modification of the
Contract Documents, unless stated to be such in a Change Order, signed by
OWNER.

E. Termination will Not Affect Any Right or Remedies: Where
CONTRACTOR's services have been so terminated by OWNER, the
termination will not affect any rights or remedies of OWNER against
CONTRACTOR then existing or which may thereafter accrue. Any
retention or payment of moneys due CONTRACTOR by OWNER will not
release CONTRACTOR from liability.

F. Termination for OWNER's Convenience: Upon 10 Days' written notice
to CONTRACTOR, OWNER may, without cause and without prejudice to
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any other right or remedy, elect to abandon the Work and terminate the
Construction Contract. In such case, CONTRACTOR shall be paid for all
work executed and any expense sustained plus reasonable termination
expenses, which will include, but is not limited to, direct, indirect and
consequential costs. Anticipated profit upon terminated work shall not be
included as part of CONTRACTOR's termination costs.

15.3 TERMINATION OF WORK BY CONTRACTOR

A. In General: Ifthe Work is stopped for a period of more than 120 Days
through no act or fault of the CONTRACTOR or CONTRACTOR's agents
or employees or any other persons performing portions of the Work under
contract with any of the above, the CONTRACTOR may terminate the
Construction Contract in accordance with 15.3B herein below for any of
the following reasons:

1. the OWNER has persistently failed to fulfill fundamental OWNER's
obligations under the Contract Documents with respect to matters
important to the progress of the Work;

2. issuance of an order of a court or other public authority having
jurisdiction, except that where the CONTRACTOR has standing, the
CONTRACTOR must cooperate in efforts to stay or appeal such
order;

3. an act of government, such as a declaration of national emergency,
making necessary materials unavailable; or

4. unavoidable casualties or other similar causes as acts of God or of the
public enemy, acts of the state or federal government in either their
sovereign or contractual capacity, fires, floods, epidemics, quarantine
restrictions, strikes, freight embargoes, and unusually severe weather
which materially interfere with CONTRACTOR's ability to complete
the Work, but in every case the failure to perform must be beyond the
control and without the fault or negligence of the CONTRACTOR or
anyone for whom the CONTRACTOR may be liable.

B. Notice: If one of the reasons for termination in 15.3A still exists after the
CONTRACTOR gives an additional 10 Days written notice to the
ENGINEER, the CONTRACTOR may terminate the Construction
Contract and recover from the OWNER payment for Work executed and
for proven loss with respect to materials, equipment, tools, construction
equipment and machinery, including reasonable overhead. Anticipated
profit on Work not performed shall not be allowed.

C. Continuing the Work: The provisions of 15.3A and 15.3B shall not
release or relieve the CONTRACTOR from CONTRACTOR's obligation
under article 6.15 to carry on the Work in accordance with the progress
schedule and without delay during disputes and disagreements with the
OWNER.

PART 16 DISPUTE RESOLUTION

16.1 APPEALS PROCESS
A. Any written decision rendered by ENGINEER pursuant to Paragraph 9.8A
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may be appealed by CONTRACTOR. Such appeal may be taken from any
such decision in accordance with any provisions provided in the
Agreement or Supplementary Conditions concerning dispute resolution
and with applicable Laws and Regulations.

B. During any such appeal, OWNER may issue a Work Directive Change
requiring the CONTRACTOR to perform such disputed Work and to
continue the Work as provided in article 6.15.

C. No demand for dispute resolution of any claim, dispute or other matter that
is required to be referred to ENGINEER initially for decision in
accordance with Paragraph 9.8 A will be made until (a) the ENGINEER
has rendered a written decision or (b) by the 31st Day after the claim,
dispute or other matter was presented to the ENGINEER.

D. No demand for dispute resolution of any claim dispute or other matter will
be made later that 30 Days after the date on which ENGINEER has
rendered a written decision in respect thereof in accordance with
Paragraph 9.8, And the failure to demand dispute resolution within said 30
Days' period will result in ENGINEER's decision being final and binding
upon OWNER and CONTRACTOR.

E. Ifthe ENGINEER renders a decision after dispute proceedings have been
initiated, such decision may be entered as evidence but will not supersede
the dispute resolution proceedings, except where the decision is acceptable
to the parties concerned.

F. No demand for dispute resolution of any written decision of ENGINEER
rendered in accordance with Paragraph 9.8 will be made later than 10 Days
after the party making such demand has delivered written notice of
intention to appeal as provided in Paragraph 9.7.

G. Notice of the demand for dispute resolution will be filed in writing with
the ENGINEER. The demand for dispute resolution will be made within
the 30 Day or 10 Day period specified in Paragraph 16.1C and 16.1F as
applicable, and in all other cases within a reasonable time after the claim,
dispute or other mater in question has arisen, and in no event shall any
such demand be made after the date when institution of legal or equitable
proceedings based on such claim, dispute or other mater in question would
be barred by the applicable statute of limitations.

PART 17 MISCELLANEOUS

17.1 GIVING NOTICE

A. Whenever any provision of the Contract Documents requires the giving of
written notice, it will be deemed to have been validly received if delivered
in person to the individual or to a member of the firm or to an officer of the
corporation for whom it is intended, or it is received by registered or
certified mail, postage prepaid or by facsimile.

B. Notices sent as required by Paragraph 17.1A shall be effective on the date
on which such notice was sent.

C. Facsimile notice shall be effective on the date of transmission provided
that a confirmation establishing the successful transmission of the notice is
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sent by first-class mail, postage prepaid, along with a copy of the notice
transmitted, no later than 24 hours after the facsimile notice is transmitted.

D. Ifany notice requires a period of less than seven (7) Days for response, the
notice shall be sent by facsimile.

E. Sureties shall receive notice at the business addresses shown on the Bonds.

F. CONTRACTOR shall receive notice at the business address shown on the
Agreement.

17.2 COMPUTATION OF TIME

A. When any period of time is referred to in the Contract Documents by
Days, it will be computed to exclude the first and include the last Day of
such period. If the last Day of any such period falls on a Saturday or
Sunday or on a Day made a legal holiday by Laws or Regulations, such
Day will be omitted from the computation.

17.3 NOTICE OF CLAIM TIME LIMITS

A. Should OWNER or CONTRACTOR suffer injury or damage to person or
property because of any error, omission or act of the other party or of any
of the other party's employees or agents or others for whose acts the other
party is legally liable, claim will be made in writing to the other party
within a reasonable time of the first observance of such injury or damage.
The provisions of this paragraph shall not be construed as a substitute for
or a waiver of the provisions of any applicable statute of limitations or
repose.

17.4 CUMULATIVE REMEDIES

A. The duties, obligations, rights and remedies imposed by these General
Conditions are in addition to any right and remedies available to OWNER
and CONTRACTOR under available Laws or Regulations, special
warranty or special guarantee. All representations, warranties and
guarantees made in the Contract Documents will survive final payment
and termination or completion of the Construction Contract.

END OF DOCUMENT
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SUMMARY OF WORK 011100

SECTION 01 11 00
SUMMARY OF WORK
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This section is intended as a guide for ENGINEER's use to include in the Project
Manual a section for identification of the Work, type of contract, plus, as a broad-
scope section, a flexible number of optional articles to accommodate various
administrative requirements needed to tailor the documents to specific Project

needs. Such needs may include but not be limited to the following:
s st sk s sk sfe sk sk sk sk sk sk sk sk st sk sk sk s sk s sk sk sk sk sk sk skok sk sk st sk sk sk sk sk s sk sk sk sk skosk sk stk sk skeoske sk sk sk skoskoskoskokokosk kok kok

PART1 GENERAL

1.1 WORK COVERED BY CONTRACT DOCUMENTS

A. Indicate type of Work, name of Project and its location, and name of
OWNER. This article is not a scope of work.

1.2 WORK BY OTHERS

A. Include the person or organization having authority and responsibility
for coordinating activities among prime contractors.

1.3 FUTURE WORK

1.4 WORK SEQUENCE

1.5 CONTRACTOR USE OF PREMISES
1.6 OWNER OCCUPANCY

1.7 PARTIAL OWNER UTILIZATION

1.8 PREORDERED PRODUCTS

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 24 00
VALUE ANALYSIS

PART1 GENERAL

1.1 SECTION INCLUDES

A. Procedure for evaluating alternate or substitute proposals for materials or
equipment for the purpose of the betterment of the Work or reducing the
Cost of the Work.

B. Each proposal will be compared for Effective Cost.
1.2 VALUE ENGINEERING - MEASUREMENT AND PAYMENT

A. Ifa cost reduction proposal is accepted in whole or in part, OWNER will
pay 50 percent of the net savings and the cost of developing the proposal
minus 50 percent of ENGINEER's cost of investigating a cost reduction
proposal.

B. In determining the estimated net savings, the right is reserved to
disregard the Contract Bid prices.

C. Payment constitutes the full reimbursement for any cost reduction
proposal. OWNER may use the proposal in future work as it deems
needful.

1.3 DEFINITIONS

A. Design Life: The time life span of the product used in the Work
established by ENGINEER.

B. Effective Cost: Total cost of material or equipment in today's dollars.
The cost includes First Cost, any Replacement Costs during the Design
Life, and any residual value at the end of the Design Life. Three
possible cases exist for determining effective cost:

1. Case 1 - Service Life equals Design Life.
2. Case 2 - Service Life is less than Design Life.
3. Case 3 - Service Life is greater than Design Life.

C. First Cost: The bid price for an alternate material or equipment and

installation. Historical data may be used to determine an appropriate
value for pre-Bid evaluations.

D. Replacement Cost: The cost in today's dollars to replace material or
equipment.

E. Service Life: The time life span of material or equipment before Failure
occurs or before cost of maintenance justifies replacement. Service life
shall be established by ENGINEER.
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1.4 SUBMITTALS

A. At any time after award of Contract, CONTRACTOR may submit
written proposals for modifying the Contract Documents.

1.5 EVALUATION OF PROPOSALS

A. Compute each proposal’s least cost using the appropriate steps in the
following table. Rank the proposals in order of lowest Effective Cost.

Table 1 — Least Cost Analysis

Step Longest Lived First

Project Design Life

Assigned Service Life, n, years

Lowest Responsive Bid, P, Each Alternate

bl el Ead B

Total Replacement Cost =

n 2n mn
)
1+i 1+i 1+i
Replacement Costs shall be calculated using a
difference between interest and inflation.

Replacement Costs = 2 percent (i-I) unless
specified otherwise

5. Present Value, Residual Amount =

o (oo (21
nc 1+i

6. Effective Cost
Case 1: (Step 3), or
Case 2: (Step 3 + Step 4), or
Case 3: (Step 3 — Step 5)

(=)

i-1 n, years

% 20 25 30 40 50 60 75 80 90

1.0 | 0.835 | 0.798 | 0.762 | 0.697 | 0.636 | 0.581 | 0.508 | 0.485 |0.443
2.0 | 0.695 | 0.635 | 0.580 | 0.484 | 0.403 | 0.336 | 0.256 | 0.234 | 0.196
3.0 | 0.590 | 0.518 | 0.454 | 0.349 | 0.268 | 0.206 | 0.139 | 0.122 [0.093
4.0 | 0.490 | 0.410 | 0.343 | 0.240 | 0.168 | 0.118 | 0.069 | 0.058 |0.041
5.0 | 0415 | 0333 | 0.268 | 0.172 | 0.111 | 0.072 | 0.037 | 0.030 |0.019

Where
I =Inflation Rate
i = Interest Rate
m = Total number of material or equipment replacements
n = Assigned Service Life, years
n_. = Service Life longer lived alternate, years
ns = Service Life shorter lived alternate, years
P = Lowest responsive Bid, each alternate

B. ENGINEER will announce as soon as possible the Effective Cost
ranking of the most responsible cost proposal.

C. Should a Service Life longer than that assigned be included in a cost
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reduction proposal, written documentation supporting the proposed
Service Life must be submitted to the ENGINEER. The documentation
must be in a form satisfactory to the ENGINEER. ENGINEER is not
obliged to accept the proposed Service Life, but may elect to use the
announced Service Life.

1.6 ACCEPTANCE

A.

B.

C.

ENGINEER shall be sole judge of the acceptance of a cost reduction
proposal.

ENGINEER may accept wholly or in part or reject the proposal, as
judgment deems correct.

OWNER and ENGINEER are not liable for failure to accept or act upon
any cost reduction proposal.

PART 2

PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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PRODUCT OPTIONS AND SUBSTITUTIONS 012500

SECTION 01 25 00
PRODUCT OPTIONS AND SUBSTITUTIONS

PART 1

GENERAL

1.1 SECTION INCLUDES
A. Administrative and procedural requirements for selection of product and

B.

the substitution of product.

Substitution of product occurs after the Effective Date of the
Construction Contract. Before Effective Date, OWNER only considers
options for selecting alternate products.

1.2 DEFINITIONS
A. Options: The choices that the CONTRACTOR has in selecting products

after award of the Contract. The conditions and choices are as follows:

1. Products Specified by Reference Standards or by Description Only:
Any product meeting the reference standard or description.

2. Products Specified by Naming One or More Manufacturers: No
options or Substitutions.

3. Products Specified by Naming a Manufacturer with an “or equal”
Phrase: Any manufacturer not specifically named will be allowed
after approval by ENGINEER.

Substitutions: Changes requested by CONTRACTOR after award of
the Contract which affects products, materials, equipment, and methods
of construction required by Contract Documents. The following are
NOT considered substitutions:

1. Revisions to Bid Documents requested by Bidders during the
bidding period, and accepted before award of contract, are
considered as included in the Contract Documents and are not
subject to requirements specified in this section for substitutions.

2. Revisions to Contract Documents requested at any time by OWNER
or ENGINEER.

3. Specified Options of products and construction methods included in
Contract Documents.

4. The CONTRACTOR's determination of and compliance with
governing Laws and Regulations and orders issued by governing
authorities.

1.3 SUBMITTALS

A.

B.

After Notice of Intent to Award, submit four (4) copies of the list of
product Options that are proposed. Include name of manufacturer.

Tabulate products by specification section number, title, and article
number.
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C. For products specified only by reference standards, give manufacturer,
trade name, model or catalog designation, and reference standards.

D. ENGINEER will reply in writing stating whether there is objection to
listed items. Failure to object to a listed item shall not relieve
CONTRACTOR from compliance with the requirements of the Contract
Documents.

1.4 LIMITATIONS ON SUBSTITUTIONS

A. Substitutions will not be considered when indicated on Shop Drawings
or Product Data submittals without separate formal request, when
requested directly by Subcontractor or Supplier, or when acceptance will
require substantial revision of Contract Documents.

B. Substitute products shall not be ordered or installed without written
acceptance.

C. ENGINEER to determine acceptability of Substitutions.
1.5 REQUEST FOR SUBSTITUTIONS
A. Allow ENGINEER 10 days to evaluate Substitution requests.

B. Submit separate request for each Substitution. Document each request
with complete data substantiating compliance and compatibility of
proposed Substitution with requirements of Contract Documents.

C. Identify product by specification's section and article numbers. Provide
manufacturer's name, address, phone number, trade name of product, and
model or catalog number. List fabricators and Suppliers as appropriate.

Attach product data as indicated in Section 01 33 00.

E. Give itemized comparison of proposed Substitution with specified
product, listing variations, and reference to specification's section and
article numbers.

O

F. Give quality and performance comparison between proposed
Substitution and the specified product.

G. Give cost data comparing proposed Substitution with specified product,
and amount of net change to Contract Price.

H. List availability of maintenance services and replacement materials.

—

Indicate effect of Substitution on progress schedule, and change required
in other work or products.

1.6 CONTRACTOR REPRESENTATION

A. Request for Substitution constitutes a representation that
CONTRACTOR:

1. Has investigated proposed product and determined that it is equal to
or superior in all respects to specified product.

2. Shall provide same warranty for Substitution as for specified
product unless warranty for substituted product is larger.

3. Shall coordinate installation of accepted substitute, making such
changes as may be required for Work to be complete in all respects.

4. Certifies that cost data presented is complete and includes all related
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costs.

5. Waives claims for additional costs related to Substitution that may
later become apparent

1.7 SUBMITTAL PROCEDURES

A. After the Effective Date of the Construction Contract, submit copies of
each Substitution request in the form and per procedures required for
Change Order proposals (refer to Section 01 26 00).

B. For accepted products, submit Shop Drawings, product data, and
Samples; Section 01 33 00.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 26 00
CONTRACT MODIFICATION PROCEDURES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Procedures for initiating and authorizing contemplated changes to the
Work.

1.2 DEFINITIONS

A. Request for Proposal (RFP): Written or verbal inquiry by ENGINEER
to the CONTRACTOR that asks for information pertinent to OWNER's
contemplated changes to the Work.

B. Request for Change (RFC): Written or verbal inquiry by the
CONTRACTOR to the ENGINEER that asks for changes to the Work.

1.3 PRELIMINARY PROCEDURES

A. Changes Proposed by ENGINEER: ENGINEER may initiate changes
by issuing a Request for Proposal (RFP) to CONTRACTOR. Such
request is for information only, and is not an instruction to execute the
changes, or to stop work in progress. The request will include:

1. A specific statement from the CONTRACTOR advising the
ENGINEER whether or not the proposed change affects the
Progress Schedule's critical path.

2. Description of the proposed change, products required in the change,
and location of the change in the Project.

3. Supplementary or revised Drawings and Specifications.

The projected time span for making the change, and a specific
statement as to whether overtime work 1is, or is not, authorized.

5. A specific period of time during which the requested price will be
considered valid.

B. Changes Proposed by CONTRACTOR: CONTRACTOR may
propose changes by submitting a written Request for Change (RFC) to
the ENGINEER, containing:

1. A specific statement of the effect that the contemplated change has
on the Progress Schedule's critical path.

Description of the proposed change.
Statement of the reason for making the changes.
Statement of the effect on the work of separate contractors.

noh W

Documentation supporting any change in the Contract Price or
Contract Time as appropriate.

6. Documentation of any Substitutions per Section 01 25 00.
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CONTRACT MODIFICATION PROCEDURES

C. Work Directive Change: Instead of a Request for Proposal (RFP),
ENGINEER may issue a Work Directive Change for CONTRACTOR to
proceed with work which will be included in a subsequent Change
Order.

1.

The Work Directive Change will describe changes in the Work, both
additions and deletions, with attachments of revised Contract
Documents to define details of the change, and will designate the
method of determining any change in the Contract Price and any
change in Contract Time.

CONTRACTOR may sign and date the Work Directive Change to
indicate agreement with the terms therein.

ENGINEER will sign and date the Work Directive Change as
authorization for the CONTRACTOR to proceed with the changes.

D. Force Account: When Contract Price or Contract Time cannot be
determined before executing a Change Order for contemplated work:

1.

2.

ENGINEER will issue a Work Directive Change instructing the
CONTRACTOR to proceed with the contemplated work.

At completion of the contemplated work, CONTRACTOR shall
submit itemized accounting and supporting data as provided in the
General Conditions.

ENGINEER will determine the allowable cost of such contemplated
work, as provided in the General Conditions.

CONTRACTOR signs and dates the Change Order to indicate
agreement therewith.

ENGINEER signs and dates the Change Order to establish the
change in Contract Price and Contract Time.

1.4 DOCUMENTATION REQUIRED FOR PROPOSALS OR CLAIMS

A. Support each proposal or claim with sufficient substantiating data to
allow ENGINEER to evaluate the quotation. Provide the following data.

1.

2.
3.
4

N

8.

Existing work affected (change to progress schedule).

Labor required.

Equipment required.

Products required.

a. Recommended source of purchase and unit cost.

b. Quantities required.

Taxes, insurance and bonds.

Credit for work deleted from Contract, similarly documented.
Overhead and profit.

Justification for any change in Contract Time.

B. Support each claim on a time and materials (force account) basis, with
documentation as required for a lump-sum proposal, plus additional
information:

1.

Name of OWNER's authorized agent who ordered the work, and
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C.

date of the order.
Dates and times work was performed, and by whom.
3. Time record, summary of hours worked, and hourly rates paid.
Receipts and invoices for:
a. Equipment used, listing dates and time of use.
b. Products used, listing of quantities.
c. Subcontracts.

Document requests for Substitutions for products as specified in Section
01 25 00.

1.5 PREPARATION OF CHANGE ORDER

A.
B.

C.

D.

ENGINEER will prepare the Change Orders.

The Change Order will describe changes in the Work, both additions and
deletions, with attachments of revised Contract Documents to define
details of the change.

The Change Order will provide an accounting of the adjustment in the
Contract Price and the Contract Time.

Several Request for Proposal (RFP) and Request for Changes (RFC)
may be included in one Change Order.

1.6 LUMP SUM OR FIXED PRICE CHANGE ORDER

A.

B.

C.

The content of a Change Order in a lump sum contract will be based on,
either:

1. ENGINEER's Request for Proposal (RFP) and CONTRACTOR's
responsive proposal as mutually agreed between ENGINEER and
CONTRACTOR; or

2. CONTRACTOR's Request for Change (RFC), as recommended by
ENGINEER to OWNER.

CONTRACTOR may sign and date the Change Order to indicate
agreement with the terms therein.

ENGINEER will sign and date the Change Order as authorization for the
CONTRACTOR to proceed with the contemplated work.

1.7 UNIT PRICE CHANGE ORDER

A.

B.

Content of a unit price Change Order will be based on:
1. ENGINEER's definition of the scope of the required changes;

2. CONTRACTOR's proposal for a change, as recommended by
ENGINEER; or

3. Survey of completed work.
The amounts of the unit prices to be:
1. Those stated in the Agreement; or

2. Those mutually agreed upon between ENGINEER and
CONTRACTOR and accepted by the OWNER.
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C. When quantities of each of the items affected by the Change Order can
be determined before start of the contemplated work:

1. CONTRACTOR signs and dates the Change Order to indicate
agreement with the quantities and terms therein.

2. ENGINEER signs and dates the Change Order as authorization for
CONTRACTOR to proceed with the contemplated work.

3. CONTRACTOR completes contemplated work and is paid total
amount indicated on the Change Order.

D. When quantities of the items cannot be determined before start of the
contemplated work:

1. ENGINEER prepares Change Order using his best estimate of
needed quantities.

2. CONTRACTOR signs and dates Change Order to indicate
agreement with the terms therein.

3. ENGINEER signs and dates Change Order as authorization for
CONTRACTOR to proceed with the contemplated work.

4. CONTRACTOR completes contemplated work and is paid for work
quantities completed.

1.8 CORRELATION WITH CONTRACTOR'S SUBMITTALS

A. Periodically revise Schedule of Values and request for payment forms to
record each change as a separate item of Work, and to record the
adjusted Contract Price.

B. Periodically revise the Progress Schedule to reflect each change in
Contract Time. Revise sub-schedules to show changes for other items of
work affected by the changes.

C. Upon completion of Change Order work, enter pertinent changes in the
Record Documents, Section 01 78 39.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 29 00
PAYMENT PROCEDURES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Measurement and payment procedures, forms, submission requirements,
and price adjustments.

1.2 SUBMITTAL PROCEDURES

A. Submit at least two copies of each Application for Payment. Each
application must be signed by CONTRACTOR.

B. Submit an updated progress schedule with each Application for
Payment.

C. When ENGINEER requires substantiating information, submit data.
1.3 UNIT PRICE PAY REQUEST FORMS

A. Application Form: ENGINEER prepared or one acceptable to the
ENGINEER.

B. Schedule of Prices: ENGINEER prepared or one acceptable to the
ENGINEER.

1.4 LUMP SUM PAY REQUEST FORMS

A. Application Form: Use AIA Form G702 - Application and Certificate
for Payment; or AIA G722 - Project Application and Project Certificate
for Payment; or EJCDC Form 1910-8-E - Application for Payment; or
CONTRACTOR's standard form; or electronic media printout following
one of the above standard forms.

B. Schedule of Values Form: Use AIA Form G703 - Application and
Certificate for Payment Continuation Sheet and AIA G723 - Project
Application Summary, or EJCDC Form 1910-8-E, or CONTRACTOR's
standard form, or electronic media printout following one of the above
standard forms. Follow the outline presented in the Bid Form. For each
item, provide a column (or row) for listing each of the following:

Item number.

Description of work.

Scheduled values.

Previous applications.

Work in plan and stored materials under this application.
Authorized Change Orders.

Total completed and stored to date of application.
Percentage of completion.

e A A o e

Balance to finish.
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10. Retainage.
11. Overhead and profit.

C. Submission Schedule: Comply with time requirement of Paragraph
2.5B of the General Conditions when submitting the Schedule of Values
(Within 10 Days after the Effective Date of the Construction Contract.)

D. Revisions: Revise schedule of values to list approved Change Orders,
with each Application for Payment.

1.5 MEASUREMENT
A. General:

1. Measurement methods specified in individual Sections of the
Standard Specifications are intended to compliment the criteria of
this Section.

. ENGINEER will take all measurements and compute all quantities.
3. CONTRACTOR will,

a. Furnish labor to assist ENGINEER in obtaining and handling
test Samples at site or sources.

b. Provide all equipment, workers, and survey crews to assist
ENGINEER in making measurements.

c. Verify ENGINEER’s measurements and computations.

B. Unit of Measurement: Refer to the Bid Form. It identifies the unit of
measurement to be used for unit price items.

C. Weight Basis: Measured by scale or by handbook weights for the type
and quantity of material actually furnished and used.

1. For material to be measured and paid for by weight, furnish accurate
scales. Use platform scales of sufficient size and capacity to permit
the entire vehicle or entire combination of vehicles to rest on the
scale platform while being weighed. Combination vehicles may be
weighed as separate units provided they are disconnected while
being individually weighed. Pay for all costs incurred as a result of
regulating, adjusting, testing, inspecting, and certifying scales.

2. ENGINEER may be present to witness weighing and to check and
compile daily records of such scale weights; however, in any case,
furnish weigh slips and daily summary weigh sheets. Furnish
duplicate weigh slip or a load slip to each vehicle weighed and
deliver the slip to ENGINEER at the point of delivery of the
material.

3. If the material is shipped by rail, certified car weights will be
accepted. Only actual weight of material will be paid for and not
minimum car used for assessing freight tariff. Car weights will not
be used for material to be passed through mixing plants.

4. Trucks used to haul material shall be weighed empty daily and at
such additional times as directed. Each truck shall bear a plainly
legible identification mark. ENGINEER may require the weight of
the material verified by weighing empty and loaded trucks on other
scales.
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D.

E.

G.
H.

Area Basis: Measured by square dimension using mean length and
width or radius.

Linear Basis: Measured by linear dimension at the item centerline or
mean chord.

Volume Basis: Measured by cubic dimension using mean length, width
and height or thickness.

1. Volumes will be determined and based upon material compacted in-
place (not loose measure as per delivery ticket).

2.  When it is impractical to determine the volume by rectilinear
measurements in place or by the specified method of measurement,
or when requested by the CONTRACTOR in writing and accepted
in writing, the material will be weighed in accordance with the
requirements specified for weight measurement. Such weights will
be converted to volume measurement for payment purposes.
Factors for conversion from weight measurement to volume
measurement will be determined and shall be agreed to by
CONTRACTOR before such method of measurement of pay
quantities will be accepted.

Each Basis: Measured by the unit.
Lump Sum Basis: Measured on a percent complete basis.

1.6 PAYMENT

A.

Payment covers all labor, products, tools, equipment, paint,
transportation, services and incidentals; erection, application or
installation of an item of the Work; overhead and profit.

Quantities supplied or placed in the Work and measurements agreed to
by CONTRACTOR determine payment.

The final payment sum may be as great as twice the value of Punch List
work or at least equal to the value of the work declared defective by the
ENGINEER.

1.7 INCIDENTAL WORK

A. No separate measurement or payment for incidental work, (paragraph
3.1C of the General Conditions (Document 00 72 00)).
1.8 PRODUCT
A. No separate measurement and payment for:

1. Product or work provided by ENGINEER or OWNER;

Product wasted or disposed of in a manner that is not acceptable;
Product determined as unacceptable before or after placement;
Product not completely unloaded from the transporting vehicle;
Product placed beyond the lines and levels of the required Work;

RO

Product remaining on hand after completion of the Work; or
7. Loading, hauling and disposing of rejected product.

1.9 MATERIALS AND EQUIPMENT ON-HAND

A.

CONTRACTOR may include in partial payment applications, an
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advanced payment item for acceptable non-perishable products
purchased or manufactured expressly for the Work, if:

1. Certified copies of product invoices are approved.

2. The maximum sum to be included in partial payment applications
does not exceed 75 percent of the value of the product shown on the
invoice or 75 percent of the in place price, whichever sum is less.

3. Product is stored in the vicinity of the Project or when the approved
storage location is other than the site, evidence is furnished that the
stored product is irrevocably obligated to the Work.

4. CONTRACTOR is responsible for any damages, loss or theft of
product until product is incorporated in the Work and accepted.

B. Payment for materials shall not constitute acceptance of any materials
which do not conform to the Contract Documents.

C. No partial payment will be made on living, or perishable plant materials
until planted.

1.10 PRICE ADJUSTMENT

A. Defective Work or Non-complying Material: If ENGINEER
determines it is not practical to remove and replace Defective Work or
non-complying material, any of the following remedies may be applied:

1. Defective Work or non-complying material may remain, but the
price reduced up to 50 percent.

2. Ifnon-complying material has been installed and no price for the
material is specified, apply price reduction against cost of work
requiring complying material as part of its installation.

3. Defective Work or non-complying material will be partially repaired
and the price will be adjusted to a new price.

4. Pay for Defective Work on a pay factor basis:

a.  Where two (2) or more pay factors apply to one item of
Defective Work or material (even if pay factors are determined
using separate specification sections), the smallest pay factor
shall be used to determine price adjustment.

b. Pay factors shall not be cumulative.

Pay factors shall be applied to unit prices in either the bid form
or a Change Order.

B. Contract Price Adjustment: In lump sum contracts, Contract Price
adjustment shall be effected by Change Order. In unit price contracts,
Contract Price adjustment shall be effected by adjusting unit quantities.

C. Early Completion: No additional money will be due CONTRACTOR:

1. If CONTRACTOR completes Work or any portion of Work before
Contract Time, or

2. Ifearly completion is delayed.

94



PAYMENT PROCEDURES 012900

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 31 13
COORDINATION

PART1 GENERAL

1.1 SECTION INCLUDES

A. Coordination among CONTRACTOR's employees and Subcontractors,
and any utility company, separate contractor, property owner, OWNER,
and authority having jurisdiction.

1.2 COORDINATING WITH ENGINEER

A. Cooperate with ENGINEER, inspectors, and separate contractors to
establish on-site lines of authority for communication.

B. Develop procedures for handling submittals, reports, records,
recommendations, coordination drawings, and schedules.

C. Notify in writing of problems that develop during construction.

D. Ensure agency responsible for operation and maintenance of the
completed facility is advised before a project or parts thereof are open
for use.

E. Maintain and operate the Work until accepted and turned over to the
agency responsible for operation and maintenance.

1.3 COORDINATING WITH PRIVATE AND PUBLIC AGENCIES

A. Notify private and public agencies affected by the proposed construction,
coordinate required adjustments, and arrange for all necessary
adjustments of utilities within or adjacent to the limits of construction.

B. Obtain utility locations from the one call center (Blue Stake) or other
utility coordination service two (2) to seven (7) working Days before any
excavation. Locations must be updated every 14 Days.

C. All utilities and utility appurtenances within the limits of the Work that
are to be relocated or adjusted shall be moved by the affected utility
company, unless specified otherwise.

D. Notify police, fire and transit authority.
1.4 COORDINATING WITH SEPARATE CONTRACTORS

A. Coordinate with separate contractors at no additional cost to OWNER to
leave Work complete and finished.

B. Inspect and promptly report any apparent discrepancies or defects in
work done by separate contractors that render Work unsuitable for
proper execution and results. Failure to inspect and report shall
constitute acceptance of separate contractor's work as fit and proper to
receive work of this contract, except as to defects that may develop in
the other separate contractor's work after the execution of the
CONTRACTOR's work.
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1.5 COORDINATING WITH ADJACENT PROPERTY OWNER

A. Notice: Notify property owner 10 Days before the start of construction
and at least 48 hours in advance of the interruption of utility service or
the interruption of access, or the installation of bituminous material.

B. Access: Provide all weather access to property owner at all times, unless
property owner or ENGINEER approve otherwise.

C. Easements: Where work is on easements on private property,
coordinate work with the property owner so that work will minimize
inconvenience to property owner.

D. Refuse Collection:

1. Inform all affected property owners ahead of time by written notice
of the place of deposit and time when their refuse will be collected.

2. Ifnecessary haul refuse to nearest point of suitable collection as
determined by the refuse collection agency.

E. Mail: Cooperate with the U.S. Postal Service in the delivery of mail.
1.6 INTERRUPTION OF UTILITIES

A. Notify fire and police services in local jurisdiction if emergency is safety
related or if construction activities interrupt any utility service.

B. Contact the affected utility company. Find out how soon repairs can be
made as well as when the repairs will begin.

C. Contact the affected local residences or businesses. Inform when repairs
will begin and how long it will take to complete them.

D. Inform ENGINEER and OWNER.
1.7 INTERRUPTION OF OWNER'S OPERATIONS

A. Ifany aspect of normal OWNER operations needs to be interrupted for
completion of the Work, notify ENGINEER in writing.

B. Submit notice with an alternate plan to cover contingency problems. In
the alternate plan allow for maintenance of utilities or other essential
services that must be interrupted for any period otherwise deemed
necessary by OWNER to be unacceptable for necessary OWNER
operations.

C. Shutdown of utilities must be accomplished during approved hours at no
additional cost to OWNER. If work requires a longer shutdown, it must
then be accomplished during separate periods.

D. Do not proceed with proposed shutdown without written approval.

PART 2 PRODUCTS Not Used
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PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 3119
PRECONSTRUCTION CONFERENCE

PART1 GENERAL

1.1 SECTION INCLUDES
A. CONTRACTOR participation in preconstruction conference.
1.2 PRECONSTRUCTION CONFERENCE

A. Before commencement of Work at site, a preconstruction conference
will be held at a mutually agreed time and place attended by
CONTRACTOR, its' superintendent, and its' Subcontractors as
appropriate. Other attendees will be:

1. ENGINEER and Resident Project Representative.

2. Representatives of OWNER.

3. Representatives of affected utility companies.

4. Governmental representatives as appropriate.

5. Others as requested by CONTRACTOR, OWNER, or ENGINEER.

B. Unless previously submitted, bring to the conference one copy of each of
the following:

1. Progress schedule.

2. Procurement schedule of major equipment and materials and items
requiring long lead time.

3. Schedule of submittals.

Schedule of values (lump sum price breakdown) for progress
payment purposes.

5. Schedule of OWNER furnished items.

C. The purpose of the conference is to designate responsible personnel and
establish a working relationship. Matters requiring coordination will be
discussed and procedures for handling such matters established. The
complete agenda will be furnished to the CONTRACTOR before the
meeting date, which may include the following:

1. CONTRACTOR's tentative schedules.

2. Transmittal, review and distribution of CONTRACTOR's tentative
schedules.

Processing applications for payment.
Maintaining Record Documents.
Critical work sequencing.

Field decisions and Change Orders.

N kW

Use of Project site, office and storage areas, security, housekeeping,
and OWNER's needs.
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8. Major equipment deliveries and priorities.
9. CONTRACTOR's assignments for safety and first aid.

D. ENGINEER will preside at preconstruction conference and will arrange
for recording and distributing minutes to all persons in attendance.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 0131 20
PARTNERING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Administrative guidelines for partnering.
1.2 PARTNERING INITIATIVE

A. The OWNER desires to create a foundation for a voluntary partnership
with the CONTRACTOR and the CONTRACTOR's Subcontractors and
Suppliers. The partnership will be structured to draw on the strengths of
the OWNER and the CONTRACTOR to achieve the following goals:

1. To expedite the project in full compliance with the plans and
specifications with all issues among the OWNER, the
CONTRACTOR, the CONTRACTOR's sub-contractors, and
interested outside agencies resolved in a timely manner at the
appropriate decision making level.

2. To mitigate to the fullest extent possible any disruptions to the
CONTRACTOR's and OWNER's use of the facilities at the
construction site;

3. To emphasize value engineering and expedite submittal and review
of all proposals;

to foster atmospheres of trust and team work;

5. To appreciate the fiscal objectives of all participants in the
partnership; and

6. To insure there are no unsettled issues at the completion of the
work.

B. This partnering initiative will not change the legal relationship of the
parties to the Construction Contract or release nor relieve either party
from any of the terms of the Construction Contract.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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PROGRESS SCHEDULE 013216

SECTION 01 32 16
PROGRESS SCHEDULE

PART1 GENERAL

1.1 SECTION INCLUDES

A. Progress schedule requirements.
1.2 TYPE OF SCHEDULE

A. CONTRACTOR's choice.
1.3 SUBMITTALS

A. Before construction, submit a preliminary progress schedule per
paragraph 2.5B1 of the General Conditions (Document 00 72 00).

B. During construction submit:
1. Updated progress schedule on a monthly basis.

2. A narrative report when the schedule does not reflect the Work
process. Discuss recovery procedures shown in the schedule
because of problem areas. Identify any costs to be paid by
OWNER.

3. Promptly deliver to ENGINEER a revised progress schedule if work
cannot be completed per the current schedule.

C. Atany time upon ENGINEER's request and at no additional cost to
the OWNER, submit a critical path schedule, in place of an activity bar
chart (Gantt chart) schedule if work falls more than seven (7) Days
behind schedule.

1.4 BAR CHART SCHEDULE (GANTT CHART)

A. Plan and record construction of Project using a conventional activity
schedule chart analysis system. Include activities of Subcontractors and
Suppliers:

1. Show complete sequence of construction activity networks as time
scaled (squared) with starting time for all activities, in no less than
weekly divisions from left to right, and with activities scheduled
from right to left.

2. Provide a minimum of 25 activities showing construction
prosecution or preparation activities. Unit price contracts with ten
or fewer bid items shall have a minimum of 10 activities. Use the
table of contents or bid schedule as the basis for defining activities.

3. Note periods of non-work when the non-working period exceeds
three consecutive calendar days.

4.  When employing "S" curve analysis, plot contract time vs. percent
of contract completed.
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PROGRESS SCHEDULE

1.5 CRITICAL PATH SCHEDULE

A. Plan and record construction of Project using a conventional critical path
network analysis system:

1.
2.

Use activity-on-node (AON) or activity-on-arrow (AOA) format.

Divide long activities into small units so no single activity exceeds a
total flow time (including float time) of 20 calendar days.

Show finish to start path of activities. Schedule activities from right
to left. Show longest construction time.

B Precedence diagramming method (PDM) with start-to-start, finish-to-
finish, and start-to-finish relationships are not acceptable.

1.6 CONTENT OF SCHEDULES
A. Title Block: Show on each page:

1.
2.

5.

Project title, number and CONTRACTOR's name.

Date of submittal, revision number, page number, and Project status
cutoff date.

Approval signatures for each Subcontractor.
Legend of symbols, codes and abbreviations.

Network nomenclature, e.g., "Detailed" or "Summary" or "Building
Area" identification.

B. Activities: The following is provided as a guide in the development of
schedule activities. Show:

1.
2.

11.

Start and end dates of each phase of work.

Shop Drawings, product data and Sample submittal dates, and dates
required for submittal approvals.

Decision dates for product specified by allowances, Selection of
finishes, And critical material or equipment release order.

Product procurement and delivery dates.

Detailed construction activities, including all Subcontractors' work,
oriented to identifiable work areas.

Fabrication of special material, equipment and their installation and
testing.

Coordination activities, including utility relocations, separate
contractors, etc.

Constraints between interrelated activities. Ensure that those
constraints are compatible and coordinated with separate
contractors.

Anticipated weather impacts, holidays, and change orders.

Certificates of compliance, submittal reviews, Substantial
Completion review and progress schedule reviews, especially if
submittals or schedules are not approved.

Specific dates for all special Inspections required before any utility
"turn-on" including temporary power.
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12. Cleanup, Final Inspection, Punch List.
13. Submittal of Record Drawings and maintenance manuals.
14. Anything that affects Work Completion.

1.7 FLOAT

A.

Where float time exists, show activities at late-start/late-finish times and
periods.

B. Allocate float time in the best interests of the Work. Float time shall not
be owned solely by CONTRACTOR.

C. ENGINEER may notify CONTRACTOR of OWNER's claim to use any
float time at any time.

1.8 REVISIONS

A. Revise the progress schedule if work falls behind.

B. Provide written narratives describing cause of delay for each impacted
activity. Identify any cost to be charged against the OWNER.

C. Indicate progress of each activity, and new completion date of each
activity.

D. Identify changes in scope and other changes since previous submittal.

E. Identify all planned actions for construction recovery such as:
1. Use of overtime or extended work hours and extended workweek.
2. Use of additional equipment.
3. Use of additional crews, or other auxiliary forces.
4. Projected cost to the OWNER.

F. Add extra work to schedule at no additional cost to OWNER, except as

identified by Change Order.

1.9 DISTRIBUTION
A. Distribute copies of schedule per the General Conditions. Instruct

recipients to promptly report, in writing, problems anticipated by
projections shown.

1.10 PERFORMANCE
A. Prosecute Work in accordance with and measure all progress against the

progress schedule.

PART 2

PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SUBMITTAL PROCEDURE 013300

SECTION 01 33 00
SUBMITTAL PROCEDURE

PART 1

GENERAL

1.1 SECTION INCLUDES

A.

General procedures and requirements for submittals during the course of
construction.

1.2 CONTRACTOR REVIEW

A.

D.

Review submittals before transmittal. Determine and verify field
measurements, field construction criteria, manufacturer's catalog
numbers, and conformance of submittal with requirements of Contract
Documents.

Coordinate submittals with requirements of Work and of Contract
Documents.

Sign or initial each sheet of Shop Drawings and product data, and each
sample label to certify compliance with requirements of Contract
Documents. Notify ENGINEER in writing at time of submittal, of any
deviations from requirements of Contract Documents.

Do not fabricate products or begin work that requires submittals until
return of submittal with ENGINEER acceptance.

1.3 PROCEDURE

A.

T Qmm

—

Transmit submittals to ENGINEER under transmittal form. Submit the
number of copies that CONTRACTOR requires, plus the number of
copies required by ENGINEER.

Comply with submittal sequences shown in the progress schedule.

When required by Laws and Regulations, affix licensed professional's
stamp to submittal documents.

Identify pertinent Drawing sheet and detail number, and Specification
section number.

Identify deviations from Contract Documents.
Identify the date when ENGINEER must complete review of submittal.
Provide space for CONTRACTOR and ENGINEER review stamps.

After ENGINEER's review of submittal, revise and resubmit as required,
identifying changes made since previous submittal.

Distribute copies of reviewed submittals to concerned persons. Instruct
recipients to promptly report any inability to comply with provisions.

1.4 SHOP DRAWINGS

A.

Present drawings in a clear and thorough manner. Title each drawing
with Project name and number. Identify each element of drawings by
reference to sheet number and detail or equipment schedule.
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B. [Identify field dimensions. Show relation to adjacent or critical features
or work or products.

C. Provide sheet size adequate for ENGINEER's review.
1.5 PRODUCT DATA

A. Submit only pages which are pertinent. Mark each copy of standard
printed data to identify pertinent products, referenced to specification
section and article number. Show reference standards, performance
characteristics, and capacities; wiring and piping diagrams and controls;
component parts; finishes; dimensions; and required clearances.

B. Modify product data by deleting information that is not applicable to the
Work or by marking each copy to identify pertinent data.

C. Supplement standard information, if necessary, to provide additional
information applicable to the Work.

D. Provide manufacturer's preparation, assembly and installation
instructions.

1.6 SAMPLES

A. Submit 1 of each Sample required by Contract Documents. Samples
shall show the quality, type, range of color, finish and texture of the
material.

1.7 CERTIFICATES

A. Submit certificates, in duplicate, in accordance with requirements of
each specification section.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 35 10
ACCEPTANCE

PART1 GENERAL

1.1 SECTION INCLUDES
A. ENGINEER responsibilities for acceptance.
B. Dispute resolution.

1.2 DEFINITIONS

A. Acceptance Testing: Testing done to verify product or work complies
with the Contract Documents. ENGINEER usually accomplishes
testing. CONTRACTOR’s control testing is sometimes used.

B. Independent Testing Agency: A testing agency NOT owned by,
affiliated with, or in any way associated with CONTRACTOR, or any of
CONTRACTOR’s Subcontractors and Suppliers, that is accredited by a
national authority.

C. Lot: Alotis an isolated quantity of material produced essentially by the
same process. Example: One (1) day production or 1500 tons.

D. Sample: A sample is (1) one measurement or count that represents a
part or all of the Lot. Example: Five density measurements that
represent the days’ production (or Lot) are five (5) separate Samples.

1.3 ACCEPTANCE

A. Acceptance of Product and Material: Based upon visual examination
or physical testing. ENGINEER may have such examination or testing
done by a separate agency.

B. Control Testing: ENGINEER retains right to accept or reject material
or work based upon CONTRACTOR's control testing. Should
ENGINEER choose to use CONTRACTOR’s control testing for
acceptance, the following conditions must be met:

1. CONTRACTOR’s testing agency meets Section 01 45 00
requirements.

2. CONTRACTOR has and follows an acceptable quality control plan.
3. Test results are submitted within 48 hours of test.
4. Acceptance criteria are met.

C. Acceptance of Lots: Samples in a Lot will be randomly collected:

1. A Lot may be evaluated on the basis of fewer Samples when the
minimum specified number of Samples cannot be collected.

2. A Lot will not be accepted until ENGINEER accepts all sub-lots.

3. A Lot with a defective sub-lot may be accepted at reduced pay if an
appropriate pay factor is used to determine pay adjustment for the
whole Lot. DO NOT apply reduced pay only against defective
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sub-lots.

D. Submittals: Acceptance of submittal data supersedes specified criteria.
Example; Mix design acceptance may alter specified mix design criteria.

1.4 DEFECTIVE WORK

A. Failure to detect any defective work or materials does not prevent later
rejection when such defect is discovered, nor does it obligate
ENGINEER for acceptance.

B. If work or material is obviously defective, it must be corrected even if it
or they are not a part of a set of random samples.

C. Product or work that is assessed a pay adjustment or is later found
defective does not reduce or change warranty provisions.

1.5 DISPUTE RESOLUTION

A. CONTRACTOR must provide basis of disagreement in writing to
ENGINEER.
B. If CONTRACTOR desires to do any retesting, CONTRACTOR must

submit a written plan to ENGINEER for approval. Any testing done
without ENGINEER’s written approval will be rejected.

C. Retesting must be performed by a mutually acceptable Independent
Testing Agency.

=

Retesting for acceptance will be done at no cost to the OWNER.

E. ENGINEER reserves sole right not to utilize the retest results for
evaluation of the work.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 42 19
REFERENCES

PART1 GENERAL

1.1 SECTION INCLUDES
A. Acronyms used in Contract Documents for reference standards.
B. Applicability of referenced standards.
C. Provision of referenced standards at site.

1.2 QUALITY ASSURANCE

A. For products or workmanship specified by trade association or
government agency, comply with requirements of the standard, except
when more rigid requirements are specified or are required by applicable
codes.

B. The latest edition of the standards and their supplements referenced as a
part of any Section are incorporated in that Section to the extent
specified therein. In any case of conflict, the requirements of the Section
shall prevail. The date of the standard is that in effect as of the bid date,
or date of OWNER-CONTRACTOR agreement when there are no bids,
except when a date is specified.

C. When required by individual specification Section, obtain copy of
standard. Maintain copy at job site during submittals, planning, and
progress of the specific work, until Substantial Completion.

1.3 TRADE ASSOCIATIONS

A. Acronyms for industry standards.
AAMA American Architectural Manufacturer's Association.
AAN American Association of Nurserymen, Inc.
AASHTO  American Association of State Highway and
Transportation Officials:

ACI ACI Standards:

ACPA American Concrete Pipe Association.

AGC Associated General Contractors of America.
Al Asphalt Institute.

AIA American Institute of Architects.

AISC American Institute of Steel Construction.
AMRL Aashto Materials Reference Library.

AISI American Iron Standards Institute.

ANSI American National Standards Institute.
APA American Plywood Association.

APWA American Public Works Association.
ASME American Society of Mechanical Engineers.
ASPA American Sod Producers Association.
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ASSE American Society of Sanitary Engineering.
ASTM American Society for Testing and Materials.
ATSSA American Traffic Safety Services Association, Inc.
AWPA American Wood-Preservers' Association.
AWPB American Wood-Preservers' Bureau.
AWS American Welding Society.
AWWA American Water Works Association.
BIA Brick Institute of America.
CLFMI Chain Link Fence Manufacturers Institute.
CRSI Concrete Reinforcing Steel Institute:
CSI Construction Specifications Institute.
EIA Electronic Industries Association.
GRI Geosynthetic Research Institute
ICBO International Conference of Building Officials.
ICEA Insulated Cable Engineer's Association.
ICPI Interlocking Concrete Pavement Institute.
IMIAC International Masonry Industry All-Weather Council.
IMSA International Municipal Signal Association.
ISA International Society of Arboriculture.
ITE Institute of Transportation Engineers.
MBMA Metal Building Manufacturer's Association.
NAA National Arborist Association.
NASSCO  National Association of Sewer Service Companies
NEC National Electric Code (from NFPA).
NEMA NEMA.
N.F.P.A. National Forest Products Association.
NFPA NFPA.
NPA National Particleboard Association.
NPCA National Precast Concrete Association.
NSF National Sanitation Foundation.
PCA Portland Cement Association.
PCI Prestressed Concrete Institute.
PPI Plastic Pipe Institute.
S.D.I. Steel Door Institute.
SSPC Steel Structures Painting Council.
UBC Uniform Building Code (from ICBO).
UL Underwriters' Laboratories, Inc.
WAQTC  Western Alliance for Quality Transportation Construction.
WWPA Western Wood Products Association.

1.4 GOVERNMENT AGENCIES

A. Acronyms for Federal and State governments.
CE Corps of Engineers.
CS Commercial Standard.
DOT  Department of Transportation (Federal Highway

114



REFERENCES 014219

Administration).
FS Federal Specification (General Services Administration).
MIL  Military Standardization Documents.
NBS  National Bureau of Standards.
PS Product Standard of NBS.
REA  Rural Electrification Administration.
UCFC Utah Community Forest Council.
UDOT Utah Department of Transportation.
USPS U.S. Postal Service.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION

115



014219 REFERENCES

116



QUALITY ASSURANCE 014300

SECTION 01 43 00
QUALITY ASSURANCE

PART1 GENERAL

1.1 SECTION INCLUDES
A. CONTRACTOR responsibilities for quality assurance.
1.2 WORKMANSHIP
A. Employ workers, Subcontractors and Suppliers who can produce the
specified quality.
B. Supervise and manage workmanship and site conditions so work
complies with Contract Documents.

C. Comply with industry standards except where more restrictive
tolerances, specified requirements, or precise workmanship is required.

1.3 INSTALLER

A. Qualifications: Employ installers with at least three (3) years of
successful installation experience on work similar to that required for
Project.

B. Certificates: When required or request by ENGINEER, submit copy of
installer’s certifications issued by certification agency.
C. Field Services:

1. Examine areas and conditions under which materials and products
are to be installed.

2. Do not proceed with work until unsatisfactory conditions have been
corrected in a manner acceptable to installer.

3. Secure products in place with positive anchorage devices designed
and sized to withstand stresses, vibration and racking.
4. Make new finishes match adjacent or old finishes.
1.4 MANUFACTURER

A. Qualifications: Employ firms regularly engaged in manufacture of
materials and products of types and sizes required, whose products have
been in satisfactory use in similar service for not less than five (5) years.

B. Instructions: When required in individual Section, submit
manufacturer’s instructions in the quantity required for product data,
delivery, handling, storage, assembly, installation, start-up, adjusting,
balancing, and finishing as appropriate:

1. Should instructions conflict with Contract Documents, request
clarification before proceeding.

2. Require compliance with instructions in full detail, including each
step in sequence.
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C. Certificates: When required or request by ENGINEER, prove that
manufacturer’s product meets or exceeds specified requirements.

D. Field Services: Provide qualified representative to observe field
conditions, conditions of surfaces and installation, quality of
workmanship and start-up of equipment. Test, adjust, and balance
equipment. Make written report of observations and recommendations

to ENGINEER.
1.5 MOCK-UPS
A. Erect field samples and mock-ups in location(s) acceptable to
ENGINEER.

B. Assemble and erect complete, with specified attachment and anchorage
devices, flashings, seals, finishes, and similar items.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 43 40
RESIDENT SUPERINTENDENT

PART1 GENERAL

1.1 SECTION INCLUDES
A. Minimum qualifications.
B. Duties in general.

1.2 QUALIFICATIONS
A. Fluent in English.

B. Completed at least three (3) projects of similar size and nature as the one
specified in the Contract Documents.

C. Capable and authorized to take prompt corrective measures to protect the
environment and public health, and to protect the health and safety of
workers.

D. Authorized to approve Change Orders.
1.3 DUTIES IN GENERAL
A. On-site Presence: Be on-site during work activity.

B. English Proficiency: Keep a person at each work location who is fluent
in English who can respond to the concerns of anybody affected by
construction.

C. Contract Documents:
1.  Know the content and intent of the Contract Documents.

2. Keep on-site all construction Plans; Project Manual; Plans or
Specifications associated with updates and Change Orders,
Submittals; traffic control plans; copies of the Standard Plans and
Standard Specifications.

D. Labor: Provide adequate labor to operate construction equipment, finish
concrete, perform land survey work, or to monitor or adjust traffic and
pedestrian barricades.

E. Subcontractors and Suppliers: Direct means and methods of work so
their work complies with Plans and Specifications.

F. Safety and Protection: Enforce the work site safety plan. Protect
ENGINEER’s personnel, the general public and the environment per
state or federal Laws and Regulations.

G. Quality Assurance: When materials and installed work require
laboratory testing, verify required laboratory personnel are present to do
the tests and the tests are made per industry standard.

H. Conflicts: Notify ENGINEER of any drawing, specification, or design
conflict so it can be resolved before construction is adversely affected.
Recommend any desirable changes to ENGINEER.
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1.4 CONTRACTOR’s DUTIES

A. Empower Resident Superintendent with all necessary authority,
equipment, product, labor and budget to prosecute the Work within the
Contract Time.

B. Suspend Work if Resident Superintendent is not on-site or if any of the
Section requirements in this manual are not being met. Contract Time
shall continue to run.

C. Replace the Resident Superintendent with one acceptable to the
ENGINEER when directed by the ENGINEER.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 45 00
QUALITY CONTROL

PART 1

GENERAL

1.1 SECTION INCLUDES

A.

CONTRACTOR responsibilities for quality control.

1.2 QUALITY ASSURANCE

A.

D.

Employ an agency or staff to assure installed product and materials
comply with Contract Documents, and to assure inspections, tests, and
other services comply with industry standards.

Use an AMRL (AASHTO Materials Reference Library) certified
laboratory that has personnel certified by WAQTC (Western Alliance for
Quality Transportation Construction).

When requested by ENGINEER, provide a professional opinion from a
testing agency concerning test results and quality of work covered by
testing performed.

Do more testing, if, in ENGINEER’s opinion, work is not being
adequately controlled.

1.3 TESTING AGENCY

A.

B.

=

F.

Provide sufficient personnel and cooperate with ENGINEER and
CONTRACTOR in performing testing service.

Obtain and secure samples using procedures specified in the applicable
testing code.

Perform product testing in accordance with applicable requirements of
the Contract Documents.

Correlate tests with ENGINEER’s acceptance tests.

When an out-of-tolerance condition exists, perform additional control
testing until tolerance is attained.

Report any non-compliance of materials and mixes to CONTRACTOR
and ENGINEER immediately.

1.4 SUBMITTALS - CONTRACTOR

A.

Before Construction: Identify:
1. Name, address and telephone number of testing agency.

2. Person whom agency has charged with engineering managerial
responsibility.

3. Licensed professional for testing agency who is to review services.

Names and levels of certification and years of experience of testing
agency’s laboratory and field technicians.
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B. During Construction: Submit quality control test data requested by
ENGINEER to demonstrate work performed complies with Contract
Documents.

1.5 SUBMITTALS - TESTING AGENCY

A. During Construction: Submit field test results immediately to
ENGINEER and CONTRACTOR or not later than day of test. Submit
laboratory test results within 48 hours of determination.

B. After Construction: Submit a final summary report in tabular form.
Show each failed test and its corresponding passing test.

C. Reports: Include on all reports:

Project title, number and date.

Date, time and location of test.

Name and address of material Supplier.
Identification of product being tested and type of test.

Al

Testing results and interpretation of results.
6. Name of technician(s) who sampled and who performed test.
1.6 LIMITS ON TESTING AGENCY

A. Agency may not release, revoke, alter, or enlarge on requirements of
Contract Documents.

B. Agency may not suspend work.
C. Agency has no authority to determine acceptance for ENGINEER.
D. Samples must be collected and secured only by the testing agency.

PART 2 PRODUCTS

2.1 MATERIALS

A. Material furnished from sources that have been found satisfactory under
OWNER’s or ENGINEER's normal testing and sampling procedures
may be used in the Work.

B. Materials that are supported with a Supplier's certificate of compliance
may be used in the Work. Certificate must be in possession of
CONTRACTOR for review by ENGINEER before use.

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 55 26
TRAFFIC CONTROL

PART 1

GENERAL

1.1 SECTION INCLUDES

A.

Traffic control requirements.

1.2 REFERENCES

A.
B.
C.
D

E.

ASTM D4956: Retroreflective Sheeting for Traffic Control.
ATSSA: American Traffic Safety Services Association, Inc.
Instructions to Flaggers. Publication of UDOT.

MUTCD: Manual on Uniform Traffic Control Devices for Streets and
Highways.

Work Zone Traffic Control Guide: Publication of the Utah LTAP
Center.

1.3 SUBMITTALS

A.

B.

Traffic control plan within 10 days of receiving the Notice of Intent to
Award.

Flagger or traffic control technician certificates when requested by
ENGINEER.

1.4 TRAFFIC CONTROL PLAN

A.

C.
D.
E.

Create a traffic control plan using the following resources. Resolve
discrepancies between resources in descending order shown:

1. MUTCD.

2.  Work Zone Traffic Control Guide.

3. ATSSA.

Include the following documentation as part of the traffic control plan.
1. Written description of phasing.

2. Drawing showing phasing (if required for clarity).

3. Drawing showing placement of traffic control devices.

Show how to move pedestrians through or around the Work site.
Show how to handle signalized intersections.

Meet grade, slope and protection requirement of the Americans with
Disabilities Act (ADA).

1.5 TRAFFIC CONTROL TECHNICIAN

A. Certified by ATSSA or AGC.
1.6 FLAGGER
A. Certified by ATSSA, AGC or UDOT.
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B. Equipment:
1. 24”x24” “Stop/Slow” sign.
2. 6”7 to 8” long red wand for night flagging.
3. Light plant for night flagging.
C. Clothing:
1. Clothed; full length pants and long or short sleeved shirt.
2. Hard toed shoes.
3. Lime Green, orange, or red-orange hardhat and vest.
4. Night clothing to be reflectorized.

PART 2 PRODUCTS

2.1 PAVEMENT MARKINGS, SIGNS, BARRICADES
A. MUTCD.

B. Channelizing Devices: Crash worthy plastic cones, drums and
barricades.

C. Reflective Sheeting: ASTM D4956.
D. Pavement Markings: Section 32 17 23.

PART 3 EXECUTION

3.1 FLAGGING
A. MUTCD.
3.2 TRAFFIC CONTROL DEVICES
A. Install before work activities begin.
B. Maintain to ensure proper, continuous function.
C. Remove when no longer needed.
3.3 TEMPORARY PAVEMENT MARKINGS

A. Renew if stripes and markings have lost their original visual
effectiveness.

END OF SECTION
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SECTION 01 57 00
TEMPORARY CONTROLS

PART1 GENERAL

1.1 SECTION INCLUDES

A. Requirements for controlling surface and subsurface environmental
conditions at a construction site, and related areas under the
CONTRACTOR's responsibility.

B. Requirements for removal of physical evidence of temporary controls
upon completion of the Work.

PART 2 PRODUCTS

2.1 MATERIALS
A. Temporary Materials: CONTRACTOR's choice.

PART 3 EXECUTION

3.1 NOISE CONTROL

A. Use equipment that is equipped with noise attenuation devises. Comply
with local Laws and Regulations.

B. Control construction noise in residential areas from 9:00 pm to 7:00 am.
3.2 DUST AND MUD CONTROL
A. Comply with Utah State air quality regulations.

B. Provide suitable equipment to control dust or air pollution caused by
construction operations.

C. Provide suitable mud and dirt containment, so Work site, access
roadways and properties adjacent to the Work site are kept clean.

3.3 SURFACE WATER CONTROL

A. Control all on-site surface water. Provide proper drainage so flooding of
the site or adjacent property does not occur.

B. Provide and maintain ample means and devices with which to promptly
remove and properly dispose of all water entering the site.

C. Immediately before suspension of construction operations for any
reason, provide proper and necessary drainage of Work site area.

D. Provide berms or channels as necessary to prevent flooding or saturation
of Subgrade. Promptly remove all water collecting in depressions.
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E. Dispose of water in a manner that will not cause damage to adjacent
areas or facilities.

3.4 GROUND WATER CONTROL

A. Provide a dewatering system sufficient to maintain excavations and
foundations dry and free of water on a 24 hour basis.

B. Notify ENGINEER, in writing, if groundwater conditions differ from

conditions shown in the Bid Documents, or in any soil test data that has
been supplied.

C. Remove all dewatering facilities when no longer required.

D. Dispose of water in a manner that will not cause damage to adjacent or
downstream areas or facilities.

3.5 POLLUTION CONTROL

A. Soil: Prevent contamination of soil from discharge of noxious
substances (including engine oils, fuels, lubricants, etc.). Excavate and
legally dispose of any such contaminated soil off-site, and replace with
acceptable compacted fill and topsoil.

B. Water: Prevent disposal of wastes, effluent, chemicals, or other such
substances adjacent to or into streams, waterways, sanitary sewers, storm
drains, or public waterways. Perform any emergency measures required
to contain any spillage.

C. Air: Control atmospheric pollutants.
3.6 EROSION CONTROL

A. Use measures such as berms, dikes, dams, sediment basins, fiber mat
netting, gravel, mulches, slopes, drains and other erosion control devices
or methods to prevent erosion and sedimentation.

B. Provide construction and earthwork methods which control surface
drainage from cut, fill, borrow, and waste disposal areas, to prevent
erosion and sedimentation.

C. Inspect earthwork during execution to detect any evidence of the start of
erosion. Apply corrective measures as required.

END OF SECTION
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SECTION 01 64 00
OWNER-FURNISHED PRODUCTS

PART 1

GENERAL

1.1 SECTION INCLUDES

A.

OWNER and CONTRACTOR responsibilities for items furnished by the
OWNER.

1.2 OWNER'S RESPONSIBILITIES

A.

0w
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Arrange for delivery of Shop Drawings, product data, Samples,
manufacturer's instructions, and certificates to CONTRACTOR.

Deliver Supplier's bill of materials to CONTRACTOR.

Arrange and pay for delivery to site in accordance with
CONTRACTOR's progress schedule.

Inspect deliveries jointly with CONTRACTOR.
Submit claims for transportation damage.
Arrange for replacement of damaged, defective, or missing items.

Arrange for manufacturer's field services. Arrange for and deliver
manufacturer's warranties and bonds to CONTRACTOR.

1.3 CONTRACTOR'S RESPONSIBILITIES

A.

0w
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H.

Designate submittal and delivery dates for each product in a schedule of
OWNER furnished items. Submit this schedule concurrently with the
first submission of the progress schedule.

Review Shop Drawings, product data, Samples, and other submittals.

Inspect deliveries jointly with ENGINEER, record shortages, and
damaged or defective items.

Handle products at site, including uncrating and storage.

Protect products from damage, and from exposure to element.
Assemble, install, connect and adjust products.

Arrange for installation Inspections required by public authorities.
Repair or replace items damaged or lost.

1.4 CONSTRUCTION DELAY

A.

If OWNER furnished items may cause delay in the critical path of
progress schedule notify ENGINEER in writing. Only changes to the
critical path will be evidence as changes in the Contract Time.
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PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION

128



PRODUCT DELIVERY AND HANDLING 016500

SECTION 01 65 00
PRODUCT DELIVERY AND HANDLING

PART 1

GENERAL

1.1 SECTION INCLUDES

A. Basic requirements for product delivery and handling on site.
1.2 DELIVERY

A. Arrange for delivery of products in accordance with progress schedule to
facilitate instruction before installation.

B. Coordinate deliveries to avoid conflict with work, conditions at site, and:
1. Work of separate contractors, or OWNER.

2. Limitations of storage space.
3. OWNER's use of premises.

C. Deliver products in undamaged condition in original containers or
packaging, with identifying labels for handling, storing, unpacking,
protecting and installing intact and legible.

D. Partial deliveries of component parts of equipment shall be clearly
marked to identify the equipment, to permit easy accumulation of parts,
and to facilitate assembly.

E. Immediately upon delivery, inspect shipment to determine:

1. Product complies with requirements of Contract Document
reviewed submittals.

2. Quantities are correct.
3. Containers and packages are intact, labels are legible.
4. Products are properly protected and undamaged.

1.3 PRODUCT HANDLING

A.

B.

Schedule delivery to minimize long-term storage at the site and to
prevent overcrowding of construction space.

Coordinate delivery with installation time to ensure minimum holding
time for items that are hazardous, easily damaged, or sensitive to
deterioration, theft and other losses.

Handle products to prevent bending or over-stressing.
Lift heavy components at designated lifting points.
Discard damaged products.
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1.4 ACCESS

A. Identify access to CONTRACTOR's work and office area by use of signs
so agents, delivery trucks, and other parties desiring contact with
CONTRACTOR may do so.

B. In security zones, prevent unauthorized personnel from proceeding
outside of CONTRACTOR's work and office areas.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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PRODUCT STORAGE AND PROTECTION 016600

SECTION 01 66 00
PRODUCT STORAGE AND PROTECTION

PART1 GENERAL

1.1 SECTION INCLUDES

A. Storage, handling, and protection of products to be incorporated in the
Work.

1.2 SUBMITTALS

A. Submit a copy of written permission if property other than OWNER's is
used to store materials or equipment.

1.3 STORAGE

A. Store products immediately on delivery, per manufacturer's instructions,
with seals and labels intact and legible.

B. Store products subject to damage by elements in weather-tight
enclosures:

1. Maintain temperatures within ranges required by manufacturer's
instructions.

2. Provide humidity control for sensitive products, as required by
manufacturer's instructions.

3. Store unpacked products on shelves, in bins or in neat piles,
accessible for Inspection.

C. Provide substantial platforms, blocking or skids to support fabricated
products above ground, to prevent soiling or staining. Cover products,
subject to discoloration or deterioration from exposure to the elements,
with impervious sheet coverings. Provide adequate ventilation to avoid
condensation.

D. Store loose granular materials on solid surfaces to prevent mixing with
foreign matter. Provide surface drainage to prevent flooding or ponding
of rainwater. Prevent mixing with refuse or injurious materials. Do not
store construction materials and equipment in municipal rights-of-way
for more than five (5) days.

E. Arrange storage in manner to provide easy access for inspection.
1.4 STORAGE ON SIDEWALK, CURB AND GUTTER

A. Do not remove, block, or otherwise render sidewalks unusable by either
storage of construction equipment and materials, or construction
procedures used, unless a safe, usable, alternate walkway at least four (4)
feet wide is provided.

B. Maintain curb and gutter clean and clear of debris, dirt, or excavated
materials at all times.
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1.5 MAINTENANCE OF STORAGE

A. Maintain periodic system of inspection of stored products on scheduled
basis to assure that:

1. State of storage facilities is adequate to provide required conditions.
2. Required environmental conditions are maintained.
3. Surfaces of products exposed to elements are not adversely affected.
B. Any weathering of products, coatings and finishes is not acceptable.
1.6 STORAGE AREA RESTORATION
A. Remove all plant, equipment and stockpiles from the work site.

B. Restore all storage areas and service roads to prior condition without any
additional cost to OWNER.

1.7 PROTECTION

A. Installed Product: Provide protection of installed products to prevent
damage from subsequent operations. Remove when no longer needed,
before completion and acceptance of Work.

B. Finished Surfaces: Provide coverings to protect finished surfaces from
damage:

1. Cover projections, wall corners, jambs, sills and soffits of openings,
in areas used for traffic and for passage of products in subsequent
work.

2. Protect finished floors and stairs from dirt and damage:

a. In areas subject to foot traffic, secure heavy paper, sheet goods,
or other materials in place.

b. For movement of heavy products, lay planking or similar
materials in place.

c. For storage of products, lay tight wood sheathing in place.

Cover walls and floor of elevator cars, and unprotected surfaces
of car doors when used by construction personnel.

C. Waterproofed and roofed surfaces:

1. Prohibit use of surfaces for traffic of any kind, and for storage of
any products.

2. When some activity must take place in order to complete work,
obtain recommendations of Supplier and installer for protection of
surface.

a. Install recommended protection and remove on completion of
that activity.

b. Restrict use of adjacent unprotected areas.

D. Security: Provide security for materials, equipment and tools. OWNER
will not protect Work from vandalism.
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1.8 PROTECTION OF LAWNS AND LANDSCAPING

A. Protect planted lawn and landscaped areas from pedestrian and vehicular
traffic.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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MOBILIZATION AND DEMOBILIZATION 017113

SECTION 017113
MOBILIZATION AND DEMOBILIZATION

PART1 GENERAL

1.1 SECTION INCLUDES
A. Mobilization and demobilization requirements.
1.2 REFERENCES
A. APWA (Utah) Standards:
Plan 412 Invert Cover.
1.3 DEFINITIONS

A. Mobilization includes bringing all necessary equipment to the site to do
the Work. It includes all labor, materials, and equipment to set up
temporary offices, buildings, facilities, signs, and utilities.

B. Demobilization includes removing all construction equipment and
debris so site is left clean.

1.4 TEMPORARY FACILITIES
A. Field Office: CONTRACTOR's choice.

B. Utilities: Provide power, telephone, water, storm and sanitary facilities,
and all other temporary utilities required.

C. Security and Protection: Construct and maintain temporary fencing for
the protection of materials, tools, and equipment. Obtain prior approval
for all fence locations.

D. Construction and Support: Set up and maintain in a neat and orderly
manner temporary roads and paving, dewatering facilities, enclosures,
identification signs and bulletin boards, waste disposal and temporary
heat. Provide and maintain temporary all weather pedestrian walk ways
and road detours.

E. Invert Cover: Install covers as shown in APWA Plan 412 or Drawings.
Installation must be tight so no debris can by-pass the cover and enter the
piping below.

PART 2 PRODUCTS

2.1 MATERIALS
A. Temporary Materials: CONTRACTOR's choice.
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PART 3 EXECUTION

3.1 INSTALLATIONS
A. Relocate and modify temporary facilities as required.
B. Install temporary utility service or connect to existing service.

C. Locate field offices, storage sheds, sanitary facilities and other temporary
construction and support facilities for easy access. Use of
gasoline-burning, open flame, or salamander type heating units is
prohibited.

D. Use local standards and codes for erection of adequate fences and
barricades. Maintain all signing, barricades, fencing, drainage, and other
items as required to protect public and private property from damage
caused by construction operations.

E. Coordinate location of storage areas to avoid interference with drainage,
traffic, or private property.

F. Provide and maintain all temporary signage required by the Work.
3.2 REMOVALS
A. Completely remove temporary materials and equipment:

1. When construction needs can be met beause of permanent
installation, and

2. At completion of the Work.

B. Clean or repair damage caused by installation or use of temporary
facilities.

C. Restore areas to original or to specified conditions at completion of the
Work.

END OF SECTION
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CONSTRUCTION LAYOUT 017123

SECTION 01 71 23
CONSTRUCTION LAYOUT

PART 1

GENERAL

1.1 SECTION INCLUDES

A.

Construction surveying requirements.

1.2 SUBMITTALS

A.

Before contract closeout submit:
1.  Documentation to verify accuracy of survey work.

2.  When required by Laws and Regulations, submit a certificate signed
by a licensed professional certifying that elevations and locations of
improvements conform with the Contract Documents.

3. All survey data, survey information showing dimensions, location
angles and elevations of construction on contract Record
Documents.

1.3 SURVEY REFERENCE POINTS

A.

B.

Known basic horizontal and vertical control points for the Project are
indicated.

Locate and protect survey control points before starting site work, and
preserve all permanent reference points during construction.

Notify ENGINEER in writing within 24 hours of any survey work

changes or clarifications required for Project. Secure written
authorization before making any changes or relocations.

Report in writing when any reference point is lost or destroyed, or
requires relocation because of necessary changes in grades or locations.

Replace construction stakes damaged or destroyed by CONTRACTOR
at no additional cost to OWNER.

PART 2

PRODUCTS Not used

PART 3 EXECUTION

137



017123 CONSTRUCTION LAYOUT

3.1 PROJECT SURVEY REQUIREMENTS

A. Any work done without line and grade established by CONTRACTOR is
at CONTRACTOR's own risk.

B. Locate and layout by instrumentation and similar appropriate means to
include but not limited to:

1. Pavement subgrade and finish grade.

2. Site improvements:

a. Stakes for grading, fill and topsoil placement.

b. Slope elevations.

c. Utility locations and invert elevations.

Batter boards for structures.

Retaining wall locations and elevations.

Curb and gutter alignment and grade.

Building foundations, column locations and floor levels.

N kAW

Controlling lines and levels required for civil, mechanical, and
electrical trades.

END OF SECTION
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SURVEY REFERENCING 017134

SECTION 01 71 34
SURVEY REFERENCING

PART1 GENERAL

1.1 SECTION INCLUDES

A. Installation of reference marks.

B. Making permanent records of marks set.
1.2 SUBMITTALS

A. Field notes in 8 1/2 inches x 11 inches format or in standard field book
form. Before construction begins and after construction ends show the
following:

1. All corners, points, or monuments which may be disturbed,
damaged, moved, removed, covered, or destroyed by construction
activity. Describe their kind, size, location, and any other data
relating thereto.

2. All corners, points, or monuments which are replaced, established,
or reestablished, lines of survey, bearings, basis of bearings, scale of
drawing, structures containing reference marks, and picture
drawings of each mark installed.

3. Found corners, points, or monuments, describing in detail the size,
type, location and ownership.

4. A north arrow, length of lines, scale of drawing, weather,
temperature, errors of closure, and method of adjustment.

5. Land surveyor's signature and seal on each tie-sheet record.

B. Ifany survey point, monument, or line is disturbed or destroyed before
referencing (tie-out), reestablish that point, monument, or line at no
additional cost to OWNER, and submit a record of survey plat to the
governing agency to show how its location was reestablished.

C. “Corner File Report” that complies with applicable Laws and
Regulations.

1.3 QUALITY ASSURANCE

A. Comply with all pertinent surveying codes, Laws and Regulations
including but not limited to Utah State Code Title 17 Chapter 23 —
County Surveyor.

PART 2 PRODUCTS
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2.1 BRASS TAG

A. Imprinted with land surveyor's license number or business name fastened
with a 1 inch long brad to:

1. a3/8 inch diameter and 1-1/4 inch deep lead plug pounded into a
hole drilled in a concrete structure, or

2. acement water paste poured into the top of a two (2) inches
diameter 24 inches long cast iron pipe driven into the ground.

B. Depress tag and brad a minimum of 1/8 inch below surface plane of
concrete structure or end of pipe.

2.2 REBAR AND CAP
A. No. 5 deformed rebar at least 24 inches long.
B. Installed free from movement.

C. Cap bears the license number, business name, or government agency
name.

2.3 RECORD OF SURVEY

A. Mylar sheet complying with applicable Laws and Regulations for
providing plat survey control.

2.4 OTHER MATERIALS

A. Select all other materials, not specifically described but required for
proper completion of work of this Section.

PART 3 EXECUTION

3.1 REFERENCE MARKS

A. Furnish and install reference marks set in concrete or mortar in sufficient
number and durability to assure the perpetuation of facile replacement of
any survey point, monument, or line.

B. Install reference marks where location of section corner or survey
monuments are likely to be disturbed or destroyed, or where difficult
terrain is encountered.

C. When specified or for new subdivision work, install reference marks for
lot lines in concrete curbs or sidewalks. If not available, install witness
monuments in approved locations.

3.2 REFERENCE SURVEY MONUMENTS BEFORE DISTURBANCE

A. Obtain local jurisdiction’s monument permit not less than 72 hours
before disturbing, damaging, moving, removing, covering, or destroying
any existing survey monument.

B. Pay all costs and submit all pertinent data when replacing monuments
not referenced.
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3.3 REFERENCING SURVEY POINTS AND LINES

A. Reference all survey points and lines which may be disturbed or
destroyed by construction operations using reference marks.

B. Locate reference marks on lines or extensions of lines that the survey
points designate.

END OF SECTION
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CUTTING AND PATCHING 017329

SECTION 01 73 29
CUTTING AND PATCHING

PART 1

GENERAL

1.1 SECTION INCLUDES
A. Cutting and patching to:

1.

2
3.
4.
5

Fit several parts together, to integrate with other work.
Uncover work to install work done out of sequence.
Remove and replace defective and non-conforming work.
Remove Samples of installed work for testing.

Provide openings in non-structural elements for penetrations of
mechanical and electrical work.

1.2 SUBMITTALS
A. Submit written request in advance of cutting and patching that affects:

1.

vk v

Structural integrity of any element of Project.

Integrity of weather-exposed or moisture-resistant element.
Efficiency, maintenance, or safety of any operational element.
Visual qualities of sight-exposed elements.

Work of OWNER or separate contractor.

B. Include in request:

el B Ui

Identification of Project.

Location and description of affected work.

Necessity for cutting and patching.

Description of proposed work, and products to be used.
Alternatives to cutting and patching.

Effect on work of OWNER or separate contractor.
Written permission of affected separate contractor.
Date and time work will be executed.

PART 2

PRODUCTS

2.1 MATERIALS
A. Those required for original installation.

B. For any change in materials, submit request for substitution, Section 01
25 00 requirements.
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PART 3 EXECUTION

3.1 INSPECTION

A. Inspect existing conditions, including elements subject to damage or
movement during modifications to completed work.

B. After uncovering, inspect conditions affecting performance of work.

C. Beginning of Modification work constitutes acceptance of existing
conditions.

3.2 PREPARATION

A. Provide supports to assure structural integrity of surroundings, devices
and methods to protect other portions of work from damage.

B. Provide protection from elements for areas which may be exposed by
work.

3.3 PERFORMANCE

A. Execute work by methods to avoid damage to existing structures and
other work, and which will provide proper surfaces to receive patching
and finishing.

B. Employ original installer if possible to be responsible for modification
work on weather-exposed and moisture-resistant elements, and exposed
to view surfaces.

C. Restore Work with new products per requirements of Contract
Documents.

D. Fit Work, to pipes, sleeves, ducts, conduit, and other penetrations
through surfaces.

E. Refinish surfaces to match adjacent finishes. For continuous surfaces,
refinish to nearest intersection; for an assembly, refinish entire unit.

END OF SECTION
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SECTION 01 74 13
PROGRESS CLEANING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Cleaning and disposal of waste materials, debris, and rubbish.
B. Cleaning of Work before Final Inspection.

1.2 SUBMITTALS

A. Before Project Closeout: Certificate of disposal of Hazardous Waste if
applicable.

1.3 JOB CONDITIONS
A. On Site Burning: Not permitted.

PART 2 PRODUCTS

2.1 CLEANING MATERIALS

A. Use only materials which will not create hazards to health or property,
and which will not damage surfaces.

B. Use only cleaning materials recommended by manufacturer of item
being cleaned.

PART 3 EXECUTION

3.1 CLEANING DURING CONSTRUCTION

A. Initiate and maintain a specific cleaning program to prevent
accumulation of debris. Maintain areas under CONTRACTOR's control
free of waste materials, debris, and rubbish. Maintain site in a clean and
orderly condition.

B. Provide covered containers for deposit of debris and rubbish.

C. Periodically clean interior areas to provide suitable conditions for finish
work.

D. Remove debris and rubbish from closed or remote spaces before closing
the space.

E. Broom clean interior areas before start of surface finishing, and continue
cleaning on an as-needed basis.

F. Control cleaning operations so dust and other particulate will not adhere
to wet or newly-coated surfaces.
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3.2 DISPOSAL DURING CONSTRUCTION

A. Regularly remove and legally dispose of waste materials, debris, and
rubbish from site.

B. Provide additional collections and disposal of debris whenever the
periodic schedule is inadequate to prevent accumulation.

3.3 CLEANING BEFORE FINAL INSPECTION

A. Site:
Clean exposed-to-view surfaces.
Remove waste, debris, and surplus materials from site.
Clean grounds; paved areas and sweep clean.
Rake clean other surfaces.

B. Building:
Clean interior and exterior exposed-to-view surfaces.
Remove temporary protection and labels not required to remain.
Clean finishes free of dust, stains, films and other foreign substances.

Clean transparent and glossy materials to a polished condition. Polish
reflective surfaces to a clear shine.

Vacuum clean carpeted and similar soft surfaces.

Clean resilient and hard-surface floors.

Clean surfaces of equipment; remove excess lubrication.
Clean plumbing fixtures to sanitary condition.

Clean permanent filters of ventilating equipment and replace disposable
filters when units have been operated during construction; in addition,
clean ducts, blowers, and coils when units have been operated without
filters during construction.

Clean lighting fixtures and lamps.
Continue cleaning until acceptance.

Remove waste and debris from roofs, gutters, area ways, and drainage
systems.

END OF SECTION
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SECTION 01 75 16
STARTUP PROCEDURES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Procedural requirements for start-up, testing, adjusting and balancing
systems.
1.2 COORDINATION

A. Coordinate services with work of various trades to ensure rapid
completion of services.

B. Report any deficiencies noted during performance of services to allow
immediate corrective action.

1.3 JOB CONDITIONS

A. Before start of testing, adjusting and balancing, verify required job
conditions:

1. Systems installation is complete and in full operation.

2. Conditions are within a reasonable range relative to design
conditions.

3. Special equipment such as electronic equipment are in full
operation.

B. Verify that special product or equipment requirements for preparation,
testing and balancing have been met for elements of each of the systems
that require testing.

PART 2 PRODUCTS

2.1 MATERIALS

A. Provide material required to perform start-up of each respective item of
equipment and system before beginning of test, adjust and balance
procedures.

2.2 VERIFICATION OF PERFORMANCE

A. Provide an independent certifying association to provide information and
assistance required to adjust and balance system.
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PART 3 EXECUTION

3.1 START-UP
A. Start up completed facility with appropriate personnel present.

B. Perform specified services and if necessary employ and pay for a
manufacturer approved organization to perform specified services.

C. Provide appropriate utilities and instrumentation required for starting,
testing, adjusting and balancing operations:

1. Make instruments available to ENGINEER to facilitate spot checks
during testing.

2. Retain possession of instruments, remove from site at completion of
services.

D. Comply fully with procedural standards of certifying association under
whose standards service will be performed.

1. Execute each step of the prescribed procedure without omission.
2. Accurately record the required data.

END OF SECTION
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SECTION 01 78 23
OPERATION AND MAINTENANCE DATA

PART1 GENERAL

1.1 SECTION INCLUDES

A. Preparation of operation and maintenance manual to include compilation
of product data, related information, and instructions for systems and
equipment.

B. [Instruction of OWNER's personnel in maintenance of products and in
operation of equipment and systems

C. Schedule of required submittals.
1.2 FORMAT

A. Prepare data in the form of an instructional manual.

B. Consult with ENGINEER to determine format requirements.
1.3 CONTENTS, EACH VOLUME

A. Table of Contents: Provide title of Project; names, addresses, and
telephone numbers of ENGINEER and CONTRACTOR with name of
responsible parties, Schedule of products and systems, indexed to
content of the volume.

B. For Each Product or System: List names, addresses and telephone
numbers of Subcontractors and suppliers, including local source of
supplies and replacement parts.

C. Product Data: Mark each sheet to clearly identify specific products and
component parts, and data applicable to installation; delete inapplicable
information.

D. Drawings: Supplement product data to illustrate relations of component
parts of equipment and systems, to show control and flow diagrams. Do
not use Record Documents as maintenance drawings.

E. Typed Text: As required to supplement product data. Provide logical
sequence of instructions for each procedure, incorporating
manufacturer's instructions.

F. Guaranties and Warranties: Copies of each showing dates of expiration.
1.4 MANUAL FOR EQUIPMENT AND SYSTEMS

A. Each Item of Equipment and Each System: Include description of unit
or system, and component parts. Give function, normal operating
characteristics, and limiting conditions. Include performance curves,
with engineering data and tests, and complete nomenclature and
commercial number of replaceable parts.

B. Panelboard Circuit Directories: Provide electrical service characteristics,
controls, and communications.

C. Include as installed color coded wiring diagram.
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D. Operating Procedures: Include start-up, break-in, and routine normal
operating instructions and sequence. Include regulation, control,
stopping, shutdown and emergency instructions. Include summer,
winter, and any special operating instructions.

E. Maintenance Requirements: Include routine procedures and guide for
troubleshooting; disassembly, repair and reassembly instructions: and
alignment, adjusting, balancing, and checking instructions.

F. Provide servicing and lubrication schedule, and list of lubricants
required.

G. Include manufacturer's printed operation and maintenance instructions.
H. Include sequence of operation by controls manufacturer.

I.  Provide original manufacturer's parts list, illustrations, assembly
drawings, and diagrams required for maintenance.

J. Provide as-installed control diagrams by controls manufacturer.
K. Provide list of original manufacturer's spare parts, current prices, and
recommended quantities to be maintained in storage.
L. Include test and balancing reports.
M. Additional Requirements: As specified in individual Sections.
1.5 INSTRUCTION OF OWNER'S PERSONNEL

A. Before Substantial Completion, instruct OWNER's designated personnel
in operation, adjustment, and maintenance of products, equipment, and
systems, at agreed upon times.

B. Use operation and maintenance manuals as basis of instruction. Review
contents of manual with personnel in detail to explain all aspects of
operation and maintenance.

C. Prepare and insert additional data in Operating and Maintenance Manual
when need for such data becomes apparent during instruction.

1.6 SUBMITTALS

A. Submit two (2) copies of preliminary draft or proposed formats and
outlines of contents before start of Work.

B. For equipment, or component parts of equipment put into service during
construction and operated by OWNER, submit documents within 10
days after acceptance.

C. Submit one (1) copy of completed volumes in final form 15 days before
Final Inspection. Revise content of documents as required before final
submittal.

D. Submit six (6) copies of revised volumes of data in final form within 14
calendar days after complete system start-up.
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PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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PROJECT RECORD DOCUMENTS 0178 39

SECTION 01 78 39
PROJECT RECORD DOCUMENTS

PART1 GENERAL

1.1 SECTION INCLUDES

A. Requirements for collecting, maintaining, updating, and submitting
Record Documents.

1.2 DEFINITIONS

A. Record Documents: Those documents maintained and annotated by
CONTRACTOR during construction for recording "as built" condition
of the Work.

1.3 CONSTRUCTION PHOTOGRAPHS

A. Provide electronic photographs when specified in the Contract
Documents starting with a series of photographs before the start of any
physical construction, and continuing for as long as the Work progresses:

1. Provide not less than 12 different subjects or angles of view each
time from different locations in the Project area at intervals not
exceeding one (1) month.

2. On each photograph indicate the date, job title, photograph
identification, and direction the camera was facing.

3. With each request for payment.

Upon completion of the Work, submit all electronic pictures on disc.
ENGINEER may request hard copies of the pictures.

B. Secure ENGINEER's approval if a video tape is to be substituted for the
photograph prints.

1.4 DOCUMENTS ON SITE
A. Keep at job site 1 copy of each of the following, if issued for the Work:
1. Contract Drawings.
Project Manual.
Addenda.
Reviewed Shop Drawings, product data and Samples.
Modifications to the Contract Documents.
Field test records.
Inspection certificates.
Manufacturer's certificates.

A AR o

Survey documentation.
. Storm water pollution prevention plan (SWPPP).

—_
—_— O

. All related permits.
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B. Do not use record documents for construction purposes.

C. Store Record Documents in a location, apart from documents used for
construction.

D. Maintain Record Documents in a clean, dry, legible condition.

E. Provide adequate files and racks for storage of Record Documents that
will allow ready access for review and updating.

F. Make Record Documents available at all times for review and Inspection
by ENGINEER.

1.5 MARKING DEVICES

A. Red colored waterproof for all marking unless requested otherwise.
1.6 RECORDING

A. Clearly and legibly label each document "PROJECT RECORD".

B. Number Record Documents in a manner which will allow ready retrieval
of documents and allow indexing of documents for submittal to
ENGINEER.

C. Update Record Documents as work occurs to show the current status of
the Work.

D. Do not permanently cover or conceal any work until all required
information has been recorded on the Record Documents.

E. Contract Drawings: Legibly mark contract Drawings to record following
actual construction information:

1. Measured depths of various elements of foundation or finish grading
in relation to finish floor datum or other permanent benchmark.

2. Measured horizontal and vertical location of underground utilities
and appurtenances referenced to permanent surface improvements.

3. Measured location of internal utilities and appurtenances concealed
in construction referenced to visible and accessible features of
construction.

4. Field changes of dimension and detail.
5. Changes made by contract Modifications.
6. Details not contained in original contract Drawings.
F. Project Manual and Addenda: Legibly update each to record:

1. Manufacturer, trade name, catalog number, and supplier of each
product and item of equipment actually installed.

Changes made by contract Modifications.

3. Other technical matters and details included in the Work, but not
originally specified.

G. Shop Drawings: Maintain reviewed Shop Drawings as Record
Documents; legibly annotate drawings to record changes made to Shop
Drawings.

H. Product Data and Samples: Maintain reviewed product data and
Samples as Record Documents; update and document any variations
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from the reviewed product data and Samples after acceptance.
1.7 SUBMITTAL OF DOCUMENTS
A. At the completion of the Work, submit all Record Documents.

B. Accompany the submittal with a transmittal letter, in duplicate,
containing:

1. Submittal date.

2. Project title and number.

3. CONTRACTOR's name and address.

4. Title and number of each Record Document.

5. Certification that each document as submitted is complete and

accurate.
6. Signature of CONTRACTOR, or CONTRACTOR’s authorized
representative.
PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 01 78 50
CLOSEOUT PROCEDURES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Administrative provisions for Substantial Completion, acceptance of
work, and Final Inspection.

1.2 REFERENCES
A. APWA (Utah) Standards:
Plan 110  Arrow diagram for project close-out.
1.3 SUBSTANTIAL COMPLETION

A. When Work, or designated portion thereof, is substantially complete,
submit written notice with list of any outstanding items to be completed
or corrected.

B. After receipt of CONTRACTOR's certification of Work Completion,
ENGINEER will make final inspection to determine status of
completion.

C. Should Work not be substantially complete, remedy deficiencies and re-
submit a written notice.

1.4 ACCEPTANCE OF WORK
A. Protect Work until it is accepted.

B. Neither ENGINEER's determination that Work is complete, nor
acceptance thereof by the OWNER, shall operate as a bar to claim
against the CONTRACTOR under the provisions of the contract
documents.

1.5 CLOSEOUT SUBMITTALS
A. Record Documents: Section 01 78 39.
B. Operation and Maintenance Data; Section 01 78 23.

C. Evidence of payment to Subcontractors and Suppliers: Document 00 72
00, Final Application for Payment.

D. Final Summary Report of CONTRACTOR’s Testing Agency: Section
01 45 00 requirements.

1.6 CLOSEOUT SCHEDULE
A. See APWA Plan 110 requirements.
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PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 02 4113
SELECTIVE SITE DEMOLITION

PART1 GENERAL

1.1 SECTION INCLUDES
A. Remove site structural and site utility items and dispose of them off site.
B. Salvage.

1.2 PAYMENT PROCEDURES

A. Payment for structures or obstructions that are not designated for
removal and disposal in the Bid documents, that cannot be removed with
equipment reasonably expected to be used in the work without cutting,
drilling, or blasting, will be paid for by Change Order.

B. Backfilling depressions left because of demolition work will not be
measured or paid for separately except as provided in the preceding
paragraph.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION

3.1 PREPARATION

A. Review all work procedures with ENGINEER and with representatives
of any utility in the work zone.

B. Locate and preserve all active utilities which are to remain in service.
C. Implement traffic control plan requirements, Section 01 55 26.
3.2 PROTECTION
A. Protect irrigation systems.

B. Protect structures to be removed and their contents from vandalism and
theft.

C. Protect trees:
1. Avoid or minimize damage to trees and tree roots.

2. Provide certified arborist observation of root cuts larger than four (4)
inches diameter. Roots provide anchorage, storage of energy, and
absorption and conduction of water and mineral elements. Loss of
root connection affects health and stability of tree and safety of
people and property. Notify ENGINEER of such root cut.
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D. Repair or replace damage at no additional cost to OWNER.
3.2 STRUCTURE DEMOLITION

A. Remove structures and incidentals such as foundations, fences,
outbuildings, etc.

B. Remove foundation walls at least two (2) feet below finished grade or
two (2) feet below natural ground surface. Remove floor slab or break it
into pieces no larger than three (3) feet square.

C. Backfilling and compaction of excavations for structures, Section 31 23
23.

D. Building components, Section 02 41 19.
3.3 PIPELINE DEMOLITION
A. General:

1. Abandoned pipelines not to be salvaged are considered as incidental
excavation work, Section 31 23 16.

2. Do not damage pipe or structures that remain in service or are to be
salvaged for OWNER.

B. Gravity Pipe Demolition:

1. Plug abandoned pipe with a permanent, water-tight concrete plug
extending into the abandoned pipe at least two (2) feet.

2. Seal openings in walls of remaining manholes, catch basins, or
structures with water-tight plugs.

C. Pressure Pipe Demolition:

1. Coordinate demolition with ENGINEER and agency owning the
utility pipe.

Plug abandoned pipe with a permanent water-tight plug.

3. Cap and restrain the active pipe with a blind flange or equivalent type
of plug.

4. For service line demolition or abandonment, disconnect the line
from the mainline and shut off the corporation stop.

3.4 BRIDGE AND ABUTMENT DEMOLITION
A. Remove existing bridges and abutments indicated.

B. Remove structures so that no remaining portion is closer than three (3)
feet to any water course or closer than two (2) feet to the Subgrade and
Embankment surface, or within two (2) feet of the natural ground
surface.

C. Remove structures so compacted backfill can be provided as required in
backfilling operation, Section 31 23 23.

3.5 BURIED FUEL TANK DEMOLITION

A. Remove buried fuel storage tanks and dispose of tank contents in
accordance with Laws and Regulations.

B. Do not spill fuel on Subgrade.
C. Comply with the local authority having jurisdiction over fuel tank
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removals.
3.6 MISCELLANEOUS DEMOLITION

A. Remove miscellaneous structures and obstructions or cover them with
backfill if the result meets the following requirements:

1. Backfill is stable.
2. Burial does not interfere with construction.
3. Permission to do so is obtained from ENGINEER.
4. No remaining portion is within two (2) feet of the final ground
surface contours.
3.7 SALVAGE

A. Salvage designated equipment and materials for OWNER.

B. All other material becomes the property of CONTRACTOR unless such
materials are not owned by OWNER.

END OF SECTION
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SECTION 02 41 14
PAVEMENT REMOVAL

PART1 GENERAL

1.1. SECTION INCLUDES
A. Remove roadway Pavement.

B. Remove curb, gutter, sidewalk, Driveway Approach, waterway and
similar flat work.

1.2 MEASUREMENT PROCEDURES

A. Double saw cutting required for pavement removal or T-patches will not
be measured or paid for separately.

1.3 REFERENCES
A. APWA (Utah) Standards:
Plan 256 Concrete pavement patch
1.4 SUBMITTALS
A. Traffic control plan, Section 01 55 26.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION

3.1 PREPARATION
A. Implement traffic control plan requirements, Section 01 55 26.
B. Coordinate utility locations, Section 01 31 13.
C. Preserve all active utilities.
D. Notify neighborhood at least 48 hours before day and time of operation.
E. Mark existing utilities on redline drawings.
3.2 PROTECTION
A. Install Invert Covers, Section 01 71 13.
B. Trees:
1. Avoid or minimize damage to trees and tree roots.

2. Provide certified arborist observation of root cuts larger than four
(4) inches diameter. Roots provide anchorage, storage of energy,
and absorption and conduction of water and mineral elements. Loss
of root connection affects health and stability of tree and safety of
people and property. Notify ENGINEER of such root cut.
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C. Existing Surfaces:

1. Protect adjacent surfaces including concrete walls, planters, carriage
walks, driveway approaches, rock walls, rock gardents concrete
steps, sidewalks, and curb cut assemblies. Replace damaged
facilities at no additional cost to OWNER.

2. Use rubber cleats or Pavement pads when operating backhoes,
outriggers, track equipment, or any other equipment on or crossing
paved surfaces.

3. Restore paved surfaces that are damaged by removal operations at
no additional cost to the OWNER. Match the existing Pavement
surface plus 1 inch.

D. Environment:
1. Control dust, Section 01 57 00.

2. Protect plant and animal habitat. Follow federal, state or local
protection requirements.

E. Repair or replace any damage at no additional cost to OWNER.
3.3 REMOVE PORTLAND CEMENT CONCRETE PAVEMENT
A. See APWA Plan 256 requirements.
B. Cutting:
1. DO NOT use machine mounted impact hammers.
2. Make concrete cuts straight, vertical, true, full-depth.

3. Cut along perimeter of panel to be removed. Where edge of existing
surface is cracked, broken, or deteriorated, make the cut so the
defective surface can be removed.

4. Cut along any edge that is damaged during construction, including
cavities underneath caused by construction or concrete removal.

C. Removal:
1. Remove concrete to the nearest expansion joint or vertical saw cut.
2. Remove panels without damaging remaining panels.
3. Remove all bonding inhibitors.
3.4 REMOVE BITUMINOUS CONCRETE PAVEMENT
A. Cutting:
1. Use any method that produces a true, vertical, full-depth cut.

2. When bituminous pavement overlays Portland cement concrete
Pavement, DO NOT use machine mounted impact hammers.

3. Ifan edge of an existing surface is cracked, broken, or deteriorated,
make the cut so the defective surface can be removed.

4. Re-cut along any edge that is damaged during construction, and
where cavities underneath pavement are caused by construction.

B. Remove Pavement: Remove pavement without damaging remaining.
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3.5 REMOVE CONCRETE FLAT WORK

A. Saw cut flat work at weakened plane joints. Saw cut full depth.

B. Where edge of existing surface is cracked, broken, or deteriorated, make
the cut so the defective surface can be removed.

C. Saw along any edge that is damaged during construction, including
cavities underneath caused by construction.

D. If flat work that is not scheduled for removal is damaged, remove and
replace the flat work at no additional cost to OWNER.

3.6 CLEANING

A. Remove all debris and dust. Clean surrounding rails, sidewalks,

Driveways, Driveway approaches, landscaping, concrete flat work, and
other objects in vicinity of work.

END OF SECTION
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SECTION 02 41 15
CURB AND TRIP HAZARD REMOVAL

PART1 GENERAL

1.1 SECTION INCLUDES
A. Saw cut and remove a curb.
B. Remove a trip hazard by saw cutting, grinding, or jacking.
1.2 REFERENCES
A. APWA (Utah) Standards:
Plan 222 Saw cut driveway approach.
Plan 235 Corner curb cut assembly.
Plan 236 Tangent curb cut assembly.
Plan 237 Island and median.
1.3 SUBMITTALS
A. Traffic control plan, Section 01 55 26.
1.4 SITE CONDITIONS
A. Control dust, Section 01 57 00.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION

3.1 PROTECTION
A. Implement traffic control plan requirements, Section 01 55 26.

B. Do not damage abutting surfaces that are not scheduled for cutting or
removal.

C. Protect plant and animal habitat. Follow federal, state or local protection
requirements.

3.2 CURB REMOVAL FOR NEW DRIVEWAY APPROACH
A. Remove curb as shown in APWA Plan 222.

B. Atthe Apron: Saw off curb so surface of curb cut matches slope of
apron. Do not provide a lip at flow-line unless indicated elsewhere.
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C. At the Curb Flare: Saw off curb perpendicular to the back of curb:

1. Ifthe flare is in a pedestrian walking area, limit the curb cut slope
(parallel to the flow-line) to 10 percent (1:10) maximum.

2. Ifthe flare is NOT in a pedestrian walking area, make the length of
the curb cut slope (parallel to the flow-line) three (3) feet minimum.

D. Remove blade marks on sawed surfaces by grinding.
3.3 CURB REMOVAL FOR NEW CURB CUT ASSEMBLY
A. For assembly types see APWA Plans 235, 236, and 237.

B. Curb Ramp or Blended Transition: Saw off curb to match the surface
slope of the Curb Ramp or Blended Transition.

C  Curb Flare: Saw off the curb perpendicular to the back of curb:

1. Ifthe flare is in a pedestrian walking area, limit the curb cut slope
(parallel to the flow-line) to 10 percent (1:10) maximum.

2. Ifthe flare is NOT in a pedestrian walking area, typical horizontal
length of the curb cut slope is two (2) feet.

D Remove blade marks on sawed surfaces by grinding.
3.4 TRIP HAZARD REMOVAL

A. DO NOT cut or grind concrete structures such as bridge decks, catch
basins, manholes, concrete borders, culverts, etc. ENGINEER must
determine other means of trip hazard removal.

B. Remove trip hazards greater than 1/4 inch high but less than 1 1/2 inches
high. ENGINEER must determine acceptable means for removing trip
hazards higher than 1 1/2 inches.

C. Make saw cut slopes, grinding slopes, and milled slopes not steeper than
10 percent (1:10) measured in direction of pedestrian travel. Grind sawed
or milled surfaces to remove blade marks or to make smooth.

D. If flat work is jacked (Section 32 01 29), jack until displacement
differential is less than 1/4 inch. Repair adjacent flat work elevations if
adversely moved out of place because of the jacking process. Repair
damaged form strip irrigation system or vegetation if growth is adversely
affected.

3.5 CLEANING AND REPAIR
A. Remove debris and dust from work site.

B. Clean surrounding rails, concrete flat work, Driveways aprons,
landscaping and other objects in vicinity of work.

C. Repair damage at no additional cost to OWNER.

END OF SECTION
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SECTION 02 41 19
SELECTIVE BUILDING DEMOLITION

PART1 GENERAL

1.1 SECTION INCLUDES
A. Removal of building components.
1.2 DEFINITIONS

A. Remove: Remove and legally dispose of items except those indicated to
be reinstalled, salvaged, or to remain OWNER’s property unless
indicated otherwise by ENGINEER.

B. Remove and Salvage: Items indicated to be removed and salvaged
remain OWNER’s property. Remove, clean, and pack or crate items to
protect against damage. Identify contents of containers and deliver to
OWNER’s designated storage area.

C. Remove and Reinstall: Remove items indicated. Clean, service, and
otherwise prepare them for re- use. Store and protect against damage.
Reinstall them in locations indicated.

D. Existing to Remain: Protect construction indicated to remain against
damage and soiling during selective demolition. When permitted by
ENGINEER, items may be removed to a suitable, protected storage
location during selective demolition and then cleaned and reinstalled in
their original locations.

1.3 PROJECT CLOSEOUT

A. Record removals on Drawings. Submit Record Documents, Section 01
78 39.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION

3.1 PREPARATION

A. Survey condition of building to determine whether removing any
element might result in structural deficiency or unplanned collapse of
any portion of structure or adjacent structures during selective
demolition.
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B. All furnishing, accessories, equipment, etc. that are to be removed from
site shall remain property of OWNER. ENGINEER shall determine
appropriate action for property in question.

C. If OWNER occupies portions of building immediately adjacent to
selective demolition area, conduct selective demolition so OWNER’s
operations will not be disrupted. Provide not less than 72 hours notice to
OWNER of activities that will affect OWNER’s operations. Also submit
72 hour notifications to ENGINEER.

D. OWNER assumes no responsibility for actual condition of buildings to
be selectively demolished.

3.2 DEMOLITION

A. Comply with Laws and Regulations before, during, and after selective
demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

B. Photograph or videotape existing conditions of adjoining construction
and site improvements that might be misconstrued as damage caused by
selective demolition operations.

C. Storage or sale of removed items or materials on site will not be
permitted.

END OF SECTION
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SECTION 03 11 00
CONCRETE FORMING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Formwork for cast-in-place concrete.
B. Openings in formwork for other affected work.
C. Form accessories such as snap ties, bracing, etc.
D. Stripping formwork.

1.2 REFERENCES
A. ACI Standards.

347 Recommended Practice for Concrete Formwork.

1.3 DEFINITIONS
A. Shoring: The activity to support formwork.

B. Reshoring: The activity to reduce the amount of formwork supporting
concrete elements. As concrete sets and strength increases, less need for
formwork occurs gradually until concrete becomes free standing.

1.4 SUBMITTALS

A. Shop Drawings: Fabrication and erection drawings of forms for specific
finished concrete surfaces, as indicated. Show general construction of
forms, jointing, special joints or reveals, location and pattern of form tie

placement, and other items affecting exposed concrete visibility.

B. Form Release Agent: Where concrete surfaces are scheduled to receive
special finishes or applied coverings which may be affected by agent

submit manufacturer's instructions for use of agent.

1.5 QUALITY ASSURANCE

A. Designer's Qualifications: Structural design professional who complies
with Utah licensing law, has experience in concrete formwork, and is

acceptable to the authority having jurisdiction.
B. Design Forms:

1. With sufficient strength to maintain finished tolerances indicated in
Section 03 35 00, to support loads, pressures, and allowable stresses
as outlined in ACI 347 and for design considerations such as wind
loads, allowable stresses, and other applicable requirements of local

Laws and Regulations.
To permit easy removal.
3. For required finishes.
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C. Design, engineering, and construction of formwork is CONTRACTOR's
responsibility.
1.6 JOB CONDITIONS

A. For reference purposes, establish and maintain sufficient control points
and bench marks to check tolerances. Maintain in an undisturbed
condition and until final completion and acceptance of Work.

B. Regardless of tolerances specified, allow no portion of Work to extend
beyond legal boundaries.

1.7 FIELD SAMPLES
A. Prepare field Samples and submit per Section 01 33 00.

B. Construct and erect sample formwork panel for architectural concrete
surfaces receiving special treatment or finish as a result of formwork.
Formwork to include vertical and horizontal form joints and typical
rustication joints when required.

C. Size panel to indicate special treatment or finish required, including form
release agent.

D. Remove formwork after casting concrete.
1.8 ACCEPTANCE
A. Secure ENGINEER's inspection of form layout for concrete flat work.

PART 2 PRODUCTS

2.1 FORM MATERIALS

A. Faced with material which will produce smooth and uniform texture on
concrete, unless indicated otherwise.

B. Arrange facing material orderly and symmetrical, keeping number of
seams to a minimum.

C. Do not use material with raised grain, patches, or other defects which
will impair texture of concrete surface.

2.2 FORMWORK ACCESSORIES
A. Form Ties:

1. Use ties constructed so end fasteners can be removed without
spalling concrete faces.

2. After end fasteners of ties have been removed, embedded portion of
ties are to terminate not less than two (2) times the diameter or
thickness of the fasteners from formed faces of concrete, but in no
case greater than 3/4 inch.

3. When formed face on concrete is not exposed, form ties may be cut
off flush with formed surfaces. Use ties with 3/4 inch diameter
cones on both ends or an approved equal for water retaining
structures.

B. Premolded Expansion Joint Filler: F1 sheet, Section 32 13 73 unless
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indicated elsewhere.

Form Release Agent: Colorless material which will not stain concrete,
absorb moisture, impair natural bonding or color characteristics of
concrete. To prevent contamination, agents used on potable water
structures are subject to review by ENGINEER before use.

Fillets for Chamfered Corners: Wood strips 1 inch x 1 inch size,
maximum length possible.

PART 3 EXECUTION

3.1 INSPECTION

A.

Verify lines, levels, and measurements before proceeding with
formwork.

3.2 FORM CONSTRUCTION

A.

B.

C.

Make forms sufficiently tight to prevent loss of concrete.

Unless indicated otherwise, place chamfer strips in corners of forms to
produce beveled edges on permanently exposed exterior corners.

To maintain specified finish tolerances, camber formwork to compensate
for anticipated deflections.

Provide positive means of adjustment using wedges, jacks, Shores, and
struts to take up all settlement during concrete placing operation.

Provide temporary ports in formwork to facilitate cleaning and
Inspection. Locate openings at bottom of forms to allow flushing water
to drain.

At construction joints, overlap forms over hardened concrete at least six
(6) inches. Hold forms against hardened concrete to prevent offsets or
loss of mortar at construction joint and to maintain true surface.

Construct wood forms for wall openings to facilitate loosening, or
counteract swelling.

Fasten wedges used for final adjustment of forms before concrete
placement in position after final check.

Anchor formwork to Shores, supporting surfaces or members to prevent
upward or lateral movement and deflection of any part of formwork
system during concrete placement.

Provide runways for moving equipment with struts or legs, supported
directly on formwork or structural member without resting on
reinforcing.

Position expansion joint material and other embedded items accurately
and support to prevent displacement.

To prevent entry of concrete, fill voids in sleeves, inserts, and anchor
slots temporarily with readily removable material.

For architectural concrete, limit deflection of facing materials between
studs as well as deflection of studs and walers to 0.0025 times span.
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N. For underground concrete work, do not use soil walls for forming unless
authorized by ENGINEER.

3.3 INSERTS, EMBEDDED PARTS, AND OPENINGS

A. Provide formed openings for elements embedded in or passing through
concrete.

B. Coordinate work of other sections for the forming and setting of
openings, slots, recesses, chases, sleeves, bolts, anchors, and other
inserts.

C. Install accessories per manufacturer's instructions. Ensure items are not
disturbed during concrete placement.

3.4 FORM FINISHES

A. Use forms with smooth rubbed, scrubbed, sand floated finishes that meet
ACI 347 unless indicated otherwise.

B. For As-cast Finishes:

1. Install form panels in orderly arrangement with joints planned in
approved relation to building elements.

2. Where panel joints are recessed or otherwise emphasized, locate
form ties within joints, not within panel areas.

3. Where an as-cast finish is required, no grouting will be permitted in
the finishing operation.
C. Textured Finishes: As indicated.
3.5 APPLICATION OF FORM RELEASE AGENT

A. Apply form release agent on formwork per manufacturer's instructions.
Apply before placing reinforcing steel, anchoring devices, and embedded
items.

3.6 FORM REMOVAL
A. Do not pry against face of concrete. Use only wooden wedges.

B. When repair of surface defects or finishing is required at an early age,
remove forms as soon as concrete has hardened sufficiently to resist
damage from removal operations.

C. Remove top forms on sloping surfaces of concrete as soon as concrete
has attained sufficient stiffness to prevent sagging. Perform needed
repairs or treatment required on such sloping surfaces at once, followed
by specified curing.

D. Loosen wood forms for wall openings as soon as it can be accomplished
without damage to concrete.

E. Formwork for columns, walls, sides of beams, and other members not
supporting weight of concrete may be removed as soon as concrete has
hardened sufficiently to resist damage from removal.

F.  Where no Reshoring is planned, leave forms and Shoring used to support
weight of concrete in beams, slabs, and other concrete members in place
until concrete has attained its specified strength.

G. Where Reshoring is planned, supporting formwork may be removed
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when concrete has reached 70 percent of specified strength, provided
Reshoring is installed immediately.

When Shores and other vertical supports are so arranged that non-load
carrying, form-facing material may be removed without loosening or
disturbing Shores and supports, facing material may be removed at an
earlier age.

3.7 RESHORING

A.

B.

O

G.

When Reshoring is permitted or required, plan operations in advance and
obtain approval.

During Reshoring do not subject concrete in beam, slab, column, or any
other structural member to combined dead and construction loads and
live loads in excess of loads permitted for developed concrete strength at
time of Reshoring.

Place Reshores as soon as practical after stripping operations are
complete, but in no case later than end of working day on which
stripping occurs.

Tighten Reshores to carry required loads without over-stressing.

Leave Reshores in place until the concrete being supported has reached
its specified strength.

For floors supporting Shores under newly placed concrete, level original
supporting Shore or Reshore:

1. Reshoring system shall have a capacity to resist anticipated loads in
all cases equal to at least 1/2 the capacity of the Shoring system.

Unless otherwise specified locate Reshores directly under a Shore.

3. In multistory buildings, extend Reshoring through a sufficient
number of stories to distribute the weight of newly placed concrete,
forms, and construction live loads in such a manner that design
loads of floors and supporting Shores are not exceeded.

Design, engineering, and construction of Shoring and Reshoring is the
responsibility of the CONTRACTOR.

3.8 REMOVAL STRENGTH

A.

When removal of formwork or Reshoring is based on concrete reaching
a specified strength, it shall be assumed that concrete has reached this
strength when either of the following conditions has been met:

1. When test cylinders, field cured along with the concrete they
represent, have reached the specified strength.

2. When concrete has been cured per Section 03 39 00 for the same
length of time as the site-cured cylinders that reached specified
strength. Determine the length of time the concrete has been cured
in the structure by cumulative number of days or fractions thereof,
not necessarily consecutive, during which the air temperature is
above 50 deg F and concrete has been damp or sealed from
evaporation and loss of moisture.
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3.9 REUSE OF FORMS

A. Do not reuse forms if there is any evidence of surface wear or defect
which would impair quality of concrete surface.

B. Thoroughly clean and properly coat forms before reuse.
3.10FIELD QUALITY CONTROL

A. Before commencing a pour, verify connections, form alignment, ties,
inserts and Shoring are placed and secure.

B. Observe formwork continuously while concrete is being placed to verify
that the forms are plumb and there are no deviations from desired
elevation, alignment, or camber.

C. If during construction any weakness develops and false-work shows
undue settlement or discoloration, stop work, remove affected
construction if permanently damaged, and strengthen false-work.

END OF SECTION
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SECTION 03 20 00
CONCRETE REINFORCING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Reinforcing steel bars, wire fabric or rod mats for cast-in-place concrete.

B. Support chairs, bolsters, bar supports, and spacers for supporting
reinforcement.

1.2 REFERENCES

A. AASHTO Standards:
M254  Corrosion Resistant Coated Dowel Bars.

B. ACI Standards:
301 Structural Concrete for Buildings.
315 Concrete Reinforcement.

C. ASTM Standards:
AR2 Steel Wire, Plain, for Concrete Reinforcement.
A185  Steel Welded Wire, Fabric, Plain, for Concrete

Reinforcement.

A615 Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement.

A706  Low-Alloy Steel Deformed Bars for Concrete
Reinforcement.

C1116 Fiber-Reinforced Concrete and Shotcrete.
D3963 Epoxy-Coated Reinforcing Steel.
D. AWS Standards:
DI1.1  Structural Welding Code Steel.
D1.4  Structural Welding Code Reinforcing Steel.
E. CRSI Standards:
Manual of Standard Practice.
1.3 SUBMITTALS

A. Manufacturer's Certificate: Submit mill test certificates of supplied
concrete reinforcement, indicating physical and chemical analysis.

B. Welder's certification.
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C. Shop Drawings:

1. Indicate sizes, spacings, locations, and quantities of reinforcing
steel, wire fabric, bending and cutting schedules, splicing, stirrup
spacing, supporting, and spacing devices.

2. When required, prepare Shop Drawings by an engineer who
complies with Utah licensing law and is acceptable to agency having
jurisdiction.

1.4 QUALITY ASSURANCE

A. Perform concrete reinforcement work per CRSI Manual of Standard
Practice.

B. Comply with ACI 301.

C. Welders: Certified to comply with AWS D1.1 or AWS D1.4 as
applicable.

1.5 ACCEPTANCE

A. Unless specified otherwise, chairs for supporting reinforcement in flat
slabs are spaced as follows:

1. Three (3) feet maximum for No. 5 and smaller bars.
2. Five (5) feet maximum for bars larger than No. 5.
B. Dowels are placed on dowel baskets and properly aligned.

C. Epoxy and galvanized coatings are not chipped or cut. Ends of cut bars
are epoxy coated or galvanize painted before placement.

D. Minimum covering over reinforcement is as specified.

PART 2 PRODUCTS

2.1 MATERIALS
A. Fiber Reinforcement: Glass, ASTM C1116.
B. Reinforcement:

1. Grade 60 ksi deformed steel bars, ASTM A615 and supplementary
requirements S1 or ASTM A706 for welding.

2. Welded wire fabric. Plain steel type, ASTM A185 in flat sheets or
coiled rolls. Dimensions of the mesh 4”’x 4” or as indicated.

C. Stirrups: Steel, ASTM AS82.

D. Dowel Bars for Expansion Joints: Grade 60 ksi smooth steel bar, ASTM
AG615.

1. Galvanized or epoxy coated in roadway Pavements.

2. Provide plastic cap to permit longitudinal movement of dowel bar
within concrete section equal to joint width plus 1/4 inch.

3. For load transfer joints, paint bars with 1 coat of paint conforming to
AASHTO M254 and coat 1/2 with grease.
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E.

Coatings for Corrosion Protection:
1. Epoxy coat, ASTM D3963.
2. Galvanized, Section 05 05 10.

2.2 ACCESSORY MATERIALS

A.

B.

Tie Wire: Minimum 16 gage annealed type or an acceptable patented
system.

Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength
and support of reinforcement during installation and placement of
concrete.

2.3 FABRICATION

A.
B.

C.

Fabricate reinforcement, ACI 315 providing for concrete cover.

Locate reinforcing splices not indicated on Drawings at points of
minimum stress. Indicate location of splices on Shop Drawings.

Weld reinforcing bars; with AWS D1.4.

PART 3 EXECUTION

3.1 PLACING

A.

B.

All reinforcement to be free of loose mill scale, loose or thick rust, dirt,
paint, oil or grease.

Place all reinforcement in the exact position indicated. With tie wire, tie
bars together at all intersections except where spacing is less than 12
inches in each direction, in which case tie alternate intersections.

Maintain the distance from vertical forms and between layers of
reinforcement by means of prefabricated chairs, ties, hangers, or other
approved devices. Placing and fastening of reinforcement in each
section of the Work must be approved before concrete is placed.

Overlap sheets of metal mesh one square plus six (6) inches to maintain
a uniform strength. Securely fasten at the ends, edges, and supports to
maintain clearances.

Flat Slab Work:

1. Support reinforcing steel of formed flat slabs with plastic chairs,
precast concrete blocks or other non-oxidizing slab bolsters.

2. Size chairs or bolsters to position the steel in the exact location
indicated.

3. Space chairs and bolsters not more than five (5) feet on centers in
each direction.

Coat metal supports in contact with forms to prevent rust.

5. Tie down deck steel to beams or forms at regular intervals of not
more than five (5) feet on centers along the beams or forms to
prevent movement of steel during concrete placement.
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3.2 SPLICING

A. Furnish all reinforcement in the full lengths indicated unless otherwise
permitted. Splicing of bars, except where indicated is not permitted
without ENGINEER’s knowledge. Stagger splices where possible.

B. Unless indicated otherwise, overlap reinforcing bars a minimum of 30
diameters to make the splice. In lapped splices, place the bars and wire
to maintain the minimum distance for clear spacing to the surface of the
concrete.

C. Do not use lap splices on bars greater than No. 11 diameter unless
approved.

D. Weld reinforcing steel only if indicated or if authorized in writing. Weld
in conformance to AWS D1.4.

E. Do not bend reinforcement after embedding in hardened concrete.

F. Do not permit reinforcement or other embedded metal items bonded to
the concrete, to extend continuously through any expansion joint, except
dowels in floors bonded on only one side of joints.

3.3 PLACING EMBEDDED ITEMS

A. Place all sleeves, inserts, anchors and embedded items before concrete
placement. Temporarily fill voids in embedded items to prevent entry of
concrete.

B. Give all trades whose work is related to the concrete section (Section 03
30 04) ample notice and opportunity to introduce or furnish embedded
items before concrete placement.

END OF SECTION
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SECTION 03 30 04
CONCRETE

PART1 GENERAL

1.1 SECTION INCLUDES

A. Material requirements.

1.2 REFERENCES

A. ACI Standards:

211.1

211.2
211.3

214
301
305
306
318

Selecting Proportions for Normal, Heavyweight, and Mass
Concrete.

Selecting Proportions for Structural Lightweight Concrete.

Standard Practice for Selecting Proportions for No-Slump
Concrete.

Evaluation of Strength Test Results of Concrete.
Specifications for Structural Concrete for Buildings.
Hot Weather Concreting.

Cold Weather Concreting.

Building Code Requirements for Reinforced Concrete.

B. ASTM Standards:

C33
C39
C88

C94
C117

Cl123
C138

Cl142
Cl143
C150
C172
C227

C231

Concrete Aggregates.
Compressive Strength of Cylindrical Concrete Specimens.

Soundness of Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate.

Ready-Mixed Concrete.

Material Finer than 75u (No. 200) Sieve in Mineral
Aggregates by Washing.

Lightweight Particles in Aggregate.

Unit Weight, Yield, and Air Content (Gravimetric) of
Concrete.

Clay lumps and Friable Particles in Aggregates.
Slump of Hydraulic-Cement Concrete.
Portland Cement.

Sampling Freshly Mixed Concrete.

Potential Reactivity of Cement-Aggregate Combinations
(Mortar Bar Method).

Air Content of Freshly Mixed Concrete by the Pressure
Method.
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1.3 SUBMITTALS

C260
C289
C295
C441

C494

C535

C595
C618

C1064
C1077

Cl116
C1157
C1240

C1260

C1293

C1567

C1602

Air-Entraining Admixtures for Concrete.
Potential Reactivity of Aggregates (Chemical Method).
Petrographic Examination of Aggregates for Concrete.

Effectiveness of Mineral Admixtures or Ground Blast-
Furnace Slag in Preventing Excessive Expansion of
Concrete Due to The Alkali-Silica Reaction.

Chemical Admixtures for Concrete.

Resistance to Degradation of Large-Size Coarse Aggregate
by Abrasion and Impact in the Los Angeles Machine.

Blended Hydraulic Cements.

Fly Ash and Raw or Calcined Natural Pozzolan for Use as
a Mineral Admixture in Portland Cement Concrete.

Temperature of Freshly Mixed Portland Cement Concrete.

Laboratories Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for Laboratory Evaluation.

Fiber-Reinforced Concrete and Shot Crete.
Blended Hydraulic Cement.

Use of Silica Fume as a Mineral Admixture in Hydraulic
Cement Concrete, Mortar, and Grout.

Potential Alkali Reactivity of Aggregates (Mortar-Bar
Method).

Concrete Aggregates by Determination of Length Change
of Concrete Due to Alkali-Silica Reaction.

Determining the Potential Alkali-Silica Reactivity of
Combinations of Cementitious Materials and Aggregate
(Accelerated Mortar-Bar Method).

Mixing Water Used in The Production of Hydraulic
Cement Concrete.

STP 15-C  Manual on Quality Control of Materials.

A. Quality Assurance:

1.

2.

1.

2.

Independent Laboratory: Submit names, certification levels, and
years of experience of testing agency’s field technicians that are
assigned to the Work. Verify laboratory complies with ASTM and
ACI standards.

Mixing Equipment: Submit certification of plant equipment.

B. Mix Design: Allow ENGINEER 10 days to evaluate the submittal.
Provide the following information.

Date of mix design. If older than 365 days from date of submission
recertify mix design.

Physical properties of the aggregate (this section article 2.3). Test
results shall not be older 455 days from the date of submission. The
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C.

D.

A.

13.

information is for suitability of source and not for project control. A
new report may be required if aggregate source is changed.

Identify whether mix is for hot, cold, or normal weather placement.
Cement source, type and chemical composition.

Aggregate soundness and potential reactivity.

Average Strength (f..,), per quality control chart.

Allowable range of slump and air content.

Water cement ratio.

Proportions of materials in the mix.

. Unit weight.
. Analysis of water if water is not potable.
. Mortar bar or prism test results if a pozzolan is included in the mix.

Technical data sheets for additives to be used at the plant and at the
job site. Certify additives are compatible with each other.

Pre-approved Mix Design: Submit name and address of Supplier and
Suppliers mix design number if available.

Before Changing Mix Design: Submit a new design and allow
ENGINEER 10 days to evaluate the changes.

1.4 QUALITY ASSURANCE
General:

1.
2.
3.

Use a laboratory that follows and complies with ASTM C1077.
Reject concrete that does not meet requirements of this section.

If requested, submit a quality control and testing report describing
source and field quality assurance activities performed by
CONTRACTOR and Suppliers.

At Source:

1.

Do not change material sources, type of cement, air-entraining
agent, water reducing agent, other admixtures except as allowed by
mix design.

Store bagged and bulk cement in weatherproof enclosures. Exclude
moisture and contaminants.

Prevent segregation and contamination of aggregate stockpiles.

Avoid contamination, evaporation, or damage to admixtures.
Protect liquid admixtures from freezing.

At Site: Use of admixtures will not relax hot or cold weather placement
requirements.
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1.5 ACCEPTANCE
A. Materials:
1. Aggregate Source:

a. Verify suitability of aggregate source.

b. Verify aggregate gradation.

c. Verify percent of combined aggregate passing No. 200 sieve.
2. At the Site:

a. Verify mix identification, batch time, slump, air content, and
temperature.

b. Verify drum rotation is less than 300 revolutions.
3. At the Laboratory: Verify strength in 28 days.
B. Defective Material: Popouts, scaling, etc.
1. Price adjustment, Section 01 29 00 and Section 03 30 10.
2. Dispute resolution, Section 01 35 10.

PART 2 PRODUCTS

2.1 CEMENT
A. General:
1. Do not use air entraining cement except for hand mixed
applications.

2. Do not use cement containing lumps or is partially set.
3. Do not mix cement originating from different sources.
B. Standard Set Cement:

1. Type II cement per tables 1 and 3 in ASTM C150, or Type V when
necessary, or

2. Low-alkali cement per Table 2 in ASTM C150.

C. Blended Hydraulic Cement: The following are cement equivalencies
when substituting blended cement for a Portland cement.

Table 1 — Cement Equivalencies
Portland Cement Blended Cement
ASTM C150 ASTM C595 | ASTM C1157

Type I 1P GU

Type I IP (MS) MS

Type III - HE

Type IV -- -

Type V -- HS

D. Rapid Set Cement: As above and as follows:
1. Initial set time: 15 minutes minimum.
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2. Color: Acceptable to the ENGINEER.
2.2 WATER
A. Clean, non-staining, non-detrimental per ASTM C1602.

B. Screen out extraneous material.
C. Do not use alkali soil water.
2.3 AGGREGATES

A. Gravel, crushed gravel, crushed stone, crushed concrete, slag, sand or
combination with the following physical properties.

Table 2 — Physical Properties
| Standard | Min | Max

Coarse Aggregate

Wear (hardness or toughness), percent (a) (a) -- 50
Soundness (5 cycles), percent II:IAZSSOO‘: EZZ : ié
Coal and lignite (SG =2.4 min.), percent _ (b)] C123 0.5 1.0
Clay lumps, friable particles, chert, percent Cl142 -- 7
Material finer than 200 sieve, percent C117 -- 1.0
Fine Aggregate
Soundness (5 cycles), percent II:I/IZSS%L 833 : 1(5)
Fineness modulus C33 2.3 3.1
Coal and lignite (SG = 2.4 min.), percent (b C123 0.5 1.0
Clay lumps, friable particles, chert, percent Cl142 - 3.0
Aggregate blend (meets one of the following)
1. Average prism length change in 12 months, C1293 B 0.04
percent (c)
2. Average mortar bar length change in 16 C1260 _ 0.10
days, percent (©) )
3. Petrography limits, percent
QUATZ.c.eeeeveeeeeeeeeee e (d) -- 5.0
Chert or chalcedony ........c..cccceevveennenee. -- 3.0
Tridymite or cristobalite..............c........ C295 - 1.0
Opal..eeiiiceeeeeee e - 0.5
Natural glass in volcanic rock............... - 3
4. Historical data acceptable to ENGINEER
NOTES

(a) Wear retained on No. 8 sieve. For aggregate less than 1 1/2" use ASTM
C131. For larger aggregates use ASTM C535.

(b) Organic impurities producing a dark color concrete may cause rejection.

(c) Prism length change and mortar bar length change based upon
unmodified ASTM tests.

(d) Quartz must NOT be optically strained, micro-fractured, or
microcrystalline in nature.
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2.4 ADDITIVES
A. Calcium Chloride: Not allowed in reinforced concrete.

B. Air Entrainment: ASTM C260. For extrusion enhancement use non-
vinsal resin.

C. Set Enhancement and Water Reducing Agents: ASTM C494.
Type A: Water reducing.

Type B: Set retarding.

Type C: Set accelerating.

Type D: Water reducing and set retarding.

Type E: Water reducing and set accelerating.

Type F: High range water reducing (super plasticizer). *

NSk b=

Type G: High range water reducing and set retarding. *

*  Keep the relative durability factor of water reducing additives
not less than 90 and the chlorides content (as CI’) not exceeding
1 percent by weight of the admixtures.

D. Pozzolan:
1. Natural or fly ash per ASTM C618.
2. Silica fume per ASTM C1240.
E. Special Admixtures: Allowed if mix design submittal is accepted:
1. Lithium nitrate based solution for control of reactive aggregates.

2. Calcium nitrite based solution for corrosion protection of reinforced
structures subject to chloride-induced corrosion.

3. Shrinkage reducer for controlling drying shrinkage in concrete.

Viscosity modifier for enhancement of self consolidating concrete or
for workability.

2.5 MIX DESIGN
A. Class: Unless specified elsewhere, as follows.
1. Above Ground: 5000 minimum.
2. At Ground Level: 4000 minimum.
3. Underground: 4000 minimum.
B. Selection of Cement: ASTM C150 or C1157.

1. For sulfate resistance, use Type V Portland cement, or Type II with
Class F fly ash. Class F fly ash may be used as an addition to Type
V Portland cement.

2. Do not use fly ash with Type IP(MS) or Type III Portland cement.
C. Selection of Aggregates:
1. Maximum Particle Size:
a. 1/5 of narrowest dimension between forms.
b. 1/3 of depth of slab.
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C.

3/4 of minimum clear spacing between reinforcing bars.

Gradation: ASTM C33.

a.

b.

Coarse Aggregate: Choose from the following grades.
Gradations are based upon percent of material passing sieve by
weight.

Table 3 — Coarse Aggregate Gradation
Sieve Grade
357 (27) | 467 (1.57) 57 (1) 67 (3/4”)
2-1/2” 100 - - --
2 Inch 95 -100 100 - --
1-1/2” - 95— 100 100 --

1” 35-20 - 95 -100 100
3/4" -- 35-170 -- 90 — 100
12" 10— 30 -- 25- 60 --
3/8” -- 10— 30 -- 2055

No. 4 0-5 0-5 0-10 0-10
Fine Aggregate:
Table 4 — Fine Aggregate Gradation
Sieve Percent Passing by Weight

3/8” 100

No. 4 95 to 100

No. 16 45 to 80

No. 50 10 to 30

No. 100 2to 10

Silts and Clays: The amount of material smaller than the No.
200 sieve in any combined gradation sample is limited to the
following percentages by weight of the combined sample:

1) 1.75 percent maximum for concrete subject to abrasion.
2) 3.0 percent maximum for all other concrete.

D. Selection of Pozzolan:

General: If a blended aggregate passes an unmodified ASTM
C1293 test, use of a pozzolan is CONTRACTOR’s choice. If
aggregate does not pass ASTM C1293, select a pozzolan (or
blended cement, or both) and determine the effective dosage to meet
one of the following tests:

1.

a.

ASTM C1567. The expansion of a cement-pozzolan-aggregate
job-mix mortar bar is less than or equal to 0.10 percent at 16
days. Do not use this test if a lithium admixture is used in the
job-mix.

ASTM C441. The expansion of a test mixture at 56 days is less
than or equal to a control mixture prepared with cement with
equivalent alkalis between 0.5 and 0.6 percent.
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2. Fly Ash (Class F): Allowed as a cement replacement under the
following conditions:

a. Before replacement is made, use the minimum cement content
in the design formula to establish the water/cement ratio.

b. Replace up to 20 percent of the cement by weight on a one (1)
part fly ash to one (1) part cement basis.

c. Submit to ENGINEER a quality history of the fly ash
identifying a minimum of 20 of the most current ASTM C618
analysis.

3. Natural Pozzolan (Class N): Allowed as a cement replacement if the
14 day expansion test (ASTM C1567) with job aggregates, job
cement and natural pozzolan does not exceed the 14 day expansion
test of job aggregates, job cement and Class F fly ash.

4. Silica Fume: Allowed as a cement replacement if replacement of
hydraulic cement on a 1 part silica fume to 1 part cement does not
exceed 10 percent, and water/cement ratio is established before
cement is replaced with silica fume.

E. Selection of Mix Properties: Select and proportion the mix to produce
appropriate strength, durability and workability. Use ACI 211.1, 211.2,
or 211.3, and meet the following properties and limitations:

Table 5 — Mix Properties and Limitations

. Class
P.ropertles Standard 2000 3000 | 4000 | 5000

Compressive Strength () at| 39 | 2000 | 3000 | 4000 | 5000
28 days, psi, minimum
Compressive Strength at 7
davs, psi, (for reference only) €39 1340 2010\ 2630 3330
Average Strength, psi (fer) 214 (a) (a) (a) (a)
Cement content, bags, - 45 | 55 | 65 | 75
minimum (b)
Water-cement ratio (by
weight), maximum (©) 318 (d (d 0.44

. . 27 3.0t06.0 |4.5t07.5 4.0t07.0
Entrained air, 1-127 2 » 45t07.5
percent (based upon 1 C231 » » 50 tg 75
aggregate size) - (e)| 34 » » 50t07.5
Slump C143 (d) (d) @ [ @
NOTES

(a) The amount by which average strength (fcr) exceeds compressive strength
(fc’) is based upon statistical assurance that no more than 1 test in 100 tests
will fall below compressive strength (fc”).

(b) Unless allowed otherwise by ENGINEER.

(c) Before pozzolan substitution.

(d) Specific to exposure conditions and finishing need.
(e) Comply with ACI 211.1 if air content is changed.
(f) 1 bag of cement = 94 pounds.
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F.

1. Cold Weather: ACI 306. Unless allowed otherwise by
ENGINEER, increase cement content in the mix design by 1 class
between October 1 and March 1, i.e. Class 3000 becomes Class
4000, Class 4000 becomes Class 5000, etc.

2. Hot Weather: ACI 305. Reduce temperature of mix ingredients or
use an admixture appropriate to job conditions when air temperature
is over 75 deg F.

3. Concrete Deposited Under Water: Increase cement content one (1)
class for concrete placed above water or use viscosity modifying
admixture.

Selection of Fiber Reinforcement: The basis for determining material
proportions of fiber-reinforced concrete is the Supplier’s responsibility
per ASTM C1116 subject to mix property requirements of this Section.
Unless specified otherwise provide synthetic fibers.

2.6 SOURCE QUALITY CONTROL

A.

B.

General: Collect Samples randomly. Do not change source quality
control sampling point.

Aggregate:
1. Soundness, ASTM C88.

2. Alkali-silica reactivity, ASTM C289, C1567, C1260, C227 and
C1293.

3. Petrographically examine fine and coarse aggregate sources once
every three (3) years, ASTM C295.

Concrete Mix: Obtain samples per ASTM C172 and run the following
tests:

1. Compressive strength, ASTM C39.
Unit weight, ASTM C138.

Slump, ASTM C143.

Air, ASTM C231.

Temperature, ASTM C1064.

Concrete Quality Charts: Comply with ACI 214 and ACI 301. Plot
new results and identify trends on quality control charts that comply in
form to ASTM STP 15-C. Show the Specified Strength (f..'"), the
required Average Strength (f.,), and the compressive strength versus
date of Sample.

PR RPN

Equipment: Certify at least every two (2) years through the services of
a design professional licensed in the State of Utah, that plant equipment
complies with requirements of the National Ready Mixed Concrete
Association and ASTM C94.

1. Transit Trucks: Equip transit trucks with plates indicating total
volume, agitating volume and mix volume.

2.  Weights and Measures: Comply with regulatory requirements of
State of Utah.
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PART 3 EXECUTION

3.1 INSTALLATION
A. Placement, Section 03 30 10.
3.2 FIELD QUALITY CONTROL
A. Truck Mixed Concrete (Dry Batch): ASTM C94.

1.

Truck Mixer: Fill drum no more than 63 percent of the gross drum
volume and no less than two (2) cubic yards. Use drum
manufacturer’s recommended mixing speed (between 12 — 18 rpm).

Truck Agitator: Do not fill drum greater than 80 percent of the
gross drum volume. Use drum manufacturer’s recommended
agitating speed (between 2 — 6 rpm).

B. Mixing Plant: ASTM C94.

1.

2.

3.

Use option C and requirements in this Section for preparing
ready-mixed concrete.

Use scales certified by the State of Utah. Do not use volume
measurement except for water and liquid admixtures.

Mixing time must exceed 80 seconds after adding air entrainment
admixture.

C. Hand Mixing:

1.
2.
3.

Do not hand mix batches larger than 0.5 cubic yard.
Hand mix only on a watertight platform.

Ensure all stones are thoroughly covered with mortar and mixture is
of uniform color and consistency before adding water.

END OF SECTION
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SECTION 03 30 05
CONCRETE TESTING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Concrete sampling and testing requirements.

1.2 REFERENCES

A. ACI Standards:

318

Building Code Requirements for Reinforced Concrete.

B. ASTM Standards:

C31
C39
C42

C78

C136

C138

C143
C172
C173

C231

C567
C1064
C1077

1.3 SUBMITTALS

Making and Curing Concrete Test Specimens in the Field.
Compressive Strength of Cylindrical Concrete Specimens.

Obtaining and Testing Drilled Cores and Sawed Beams of
Concrete.

Standard Test Method for Flexural Strength of Concrete
(Using Simple Beam with Third-Point Loading).

Standard Method for Sieve Analysis of Fine and Coarse
Aggregates.

Unit Weight, Yield, and Air Content (Gravimetric) of
Concrete.

Slump of Portland Cement Concrete.
Sampling Freshly Mixed Concrete.

Air Content of Freshly Mixed Concrete by Volumetric
Method.

Air Content of Freshly Mixed Concrete by the Pressure
Method.

Unit Weight of Structural Lightweight Concrete.
Temperature of Freshly Mixed Portland Cement Concrete.

Laboratories Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for Laboratory Evaluation.

A. Concrete Supplier: Ifrequested, submit reports and material
certificates verifying concrete quality control.

B. Laboratory: Promptly submit test data results for seven (7) and 28 day
breaks to Supplier, CONTRACTOR and ENGINEER.
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1.4 QUALITY ASSURANCE
A. Provide an ASTM C1077 compliant and ACI certified laboratory.
B. Provide level I ACI certified field sampling technicians.
1.5 SITE CONDITIONS
A. Assist ENGINEER: Furnish labor to assist ENGINEER in obtaining

and

handling acceptance Samples at site or sources.

B. Store and Cure Test Specimens: Safely store and cure concrete test
specimens and acceptance test specimens for first 24 hours:

1.

6.
1.6 ACCEP

Follow ASTM C31 in making and curing cylinders or beams at site.
Do not move the cylinders or beams for the initial 16 hour cure
period. Provide initial cure temperature as follows:

a. 60 to 80 deg F for Class 4,000 or less.
b. 68 to 78 deg F for Class 5,000 or greater.

Equip storage device with an automatic 24 hour temperature
recorder with an accuracy of plus or minus two (2) deg F

Use water containing hydrated lime if water is to be in contact with
cylinders or beams.

Ensure the device(s) can accommodate the required number of test
cylinders or beams. Lack of capacity will cause the placement of
concrete to cease.

Have the storage devices available at the point of placement at least
24 hours before placement.

A 24 hour test run may be required.
TANCE

A. At the Laboratory:

1.
2.

Compressive strength, ASTM C31.
Flexure strength, ASTM C78.

B. At the Site:

1.

Acceptance: Reject non-complying batches until two (2)
consecutive batches are compliant then proceed in random batch
testing for acceptance.

Sampling Protocol: ASTM C172. Unless indicated otherwise
follow Table 1 sampling frequency requirements. Collect sample at
discharge chute before placement, or at pumper hose after priming
grout has been wasted.
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Table 1 — Sampling Frequency
Rate of Placement :
(Cubic Yard / Day) Temperature| Air |Slump Strength
Determined by
0-8 ! ! ' | "ENGINEER
0-50 1 1 1 1
Each additional 50 cu. 1 1 1 1
yd. or fraction thereof

3. Testing Protocol:
a. Temperature, ASTM C1064.

b. Air content, ASTM C231 or ASTM C173 if lightweight
aggregate is used.

c. Slump, ASTM C143.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION

3.1 PRECAST PRODUCTS

A. Obtain composite Samples from different portions of the batch.

B. Make and cure concrete test specimens for acceptance, ASTM C31.
C. Cure all precast products with water vapor or water.
D

Do not damage precast products by stripping forms or handling before
the concrete reaches its specified strength.

3.2 CAST-IN-PLACE PRODUCTS
A. Obtaining Samples:
1. Batch samples, ASTM C172.
2. Core samples, ASTM C42.
B. Identify location of tests on test reports.
C. Compressive strength, ASTM C39:
1. Mold four (4) test specimens, ASTM C31.

2. For strength test perform slump, air, unit weight, and temperature
test.

3. Break 1 cylinder at seven (7) days and three (3) cylinders at 28 days.
The average strength of three (3) cylinder breaks shall be
considered the test result.
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4. If any one cylinder in a 28 days test shows definite evidence of
improper sampling, molding, handling, curing, or testing, discard
the cylinder. The average strength of the remaining cylinders shall
be considered the test result.

Tensile (flexural) strength, ASTM C78:
1. Mold four (4) test specimens, ASTM C31.

2. For strength test perform slump, air, unit weight, and temperature
test.

3. Break 1 beam at seven (7) days and three (3) beams at 28 days. The
average strength of the three (3) beam breaks shall be considered the
test result.

4. Ifany one beam in a 28 days test shows definite evidence of
improper sampling, molding, handling, curing, or testing, discard
the beam. The average strength of the remaining beams shall be
considered the test result.

Aggregate, ASTM C136 for fine and coarse aggregate.
Slump test, ASTM C143.

Air Test:

1. Normal weight concrete, ASTM C231.

2. Light weight concrete, ASTM C173.

Unit Weight:

1. Normal weight concrete, ASTM C138.

2. Light weight concrete, ASTM C567.

When requested, test in-place concrete by impact hammer, sonoscope, or
other non-destructive device:

1. To determine relative strengths in various locations in Work.
2. To aid in evaluating concrete strength.

3. To select areas to be cored.

4. To verify quality control in the absence of control testing.

3.3 RETESTING DEFECTIVE CONCRETE STRENGTH

A.

If CONTRACTOR desires to do a retest, a request to ENGINEER for
retesting must be made within 35 days from time of concrete placement.
No coring or retesting shall be done after 40 days have elapsed from the
time of placement:

1. Choose three (3) random test locations and verify choice with
ENGINEER. Obtain retest samples per ASTM C42 and test
compressive strength per ASTM C39 or flexure strength per ASTM
C78.

Establish a chain of custody for all test samples.

3. If concrete placed in the Work will be dry under service condition,
air dry cores for seven (7) days before tests. Unless otherwise
specified, use air temperature 60 to 80 deg F and relative humidity
less than 60 percent.
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4. If concrete placed in the Work will be more than superficially wet
under service conditions, test cores after moisture conditioning
(liquid or vapor water cure).

5. If more than 1 core shows evidence of having been damaged before
testing provide replacement cores, otherwise evaluation will be done
on two (2) or more core samples.

6. Evaluate cores in accordance with ACI 318 requirements.

7. If core tests are inconclusive, or impractical to obtain, or if structural
analysis does not confirm the safety of the Work, load test may be
used and evaluated in accordance with ACI 318 requirements.

B. Coat sides of core hole with concrete epoxy resin adhesive. Fill core
holes with non-shrink concrete mortar. Match color and texture of
surrounding concrete.

C. Within 40 days from time of placement publish the chain of custody
record and the results of retesting.

END OF SECTION
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SECTION 03 30 10
CONCRETE PLACEMENT

PART 1

GENERAL

1.1 SECTION INCLUDES

A. Concrete placement for slabs on grade, slabs on fill, structural building
frame, and other concrete components.

1.2 REFERENCES
A. ACI Standards:

301 Structural Concrete for Buildings.
305 Hot Weather Concreting.

306 Cold Weather Concreting.

309 Consolidation of Concrete.

B. ASTM Standards:

C881  Epoxy-Resin-Base Bonding Systems for Concrete.
C1059 Latex Agents for Bonding Fresh to Hardened Concrete.

1.3 SUBMITTALS
A. Batch Delivery Ticket: For each batch delivered to site, identify:

1.

0 XA WD

—_ —
— O

—_
N

Date and Project description.
Producer and plant.

Name of contractor.

Serial number of ticket.

Mix identification number or code.
Truck number and time dispatched.
Volume of concrete.

Type and amount of cement.

Total water and water/cement ratio.

. Water added for receiver of concrete and receiver's initials.
. Admixture types.

. Separate weights of fine and coarse aggregate.

13.

Statement of whether batch is pre-mixed at plant or mixed in transit.

B. Record of Placed Concrete: Identify date of record, location of pour,
quantity, air temperature, and CONTRACTOR’s quality control test
Samples taken.

C. Bonding Compound: Identify product name, type, and chemical
analysis.
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1.4 QUALITY ASSURANCE
A. Provide ACI certified finishers.
B. Remove and replace any placed concrete suffering hot or cold weather

damage.

C. For control testing follow Section 03 30 05 requirements.
1.5 ACCEPTANCE

A General:

1. Price adjustment, Section 01 29 00. CONTRACTOR may request
ENGINEER determine appropriate Modifications or payment
adjustments to pay for Defective work.

2. Retesting by CONTRACTOR, Section 01 35 10 and Section 03 30
05.

B. Concrete work that fails to meet any of the following requirements will
be considered defective. Replace Defective Work at no additional cost
to OWNER:

1. Placement:

a.

b.

C.

Reinforcing steel size, quantity, strength, position, damage, or
arrangement is not as specified or does not comply with code.

Formwork differs from required dimensions or location in such
a manner as to reduce concrete’s strength or load carrying
capacity or physical esthetics.

Workmanship likely to result in deficient strength.

2. Finishing:

a.

b.

Concrete exposed to view has defects that adversely affect
appearance.

Slab tolerances of Section 03 35 00 are not met.

3. Protection:

a.
b.

Method of curing is not as specified.

Inadequate protection of concrete during early stages of
hardening and strength development from:

1) temperature extremes.
2) rapid moisture loss.

Mechanical injury, construction fires, accidents, or premature
removal of formwork likely to result in deficient strength
development.

PART 2 PRODUCTS
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2.1 MATERIALS

A.

B.

)

mommo

Concrete: Section 03 30 04. Class as indicated:
1. For roadway cuts, Section 33 05 25.

Bonding Compound: ASTM C1059. Either polyvinyl acetate base or
acrylic base latex:

1. Use type I in areas not subject to high humidity or immersion in
water with minimum bond strength of 400 psi.

2. Use type Il in areas subject to high humidity or immersion in water
with minimum bond strength of 1250 psi.

Vapor Retarder: 10 mil thick clear polyethylene sheet. Type
recommended for below grade application.

Forms: Section 03 11 00.

Reinforcement: Section 03 20 00.

Coverings and Curing Compound: Section 03 39 00.
Shrinkage Compensating Grouts: Section 03 61 00.
Epoxy Adhesive: Section 03 61 00.

PART 3 EXECUTION

3.1 EXAMINATION

A.

B.

C.

Verify items to be cast into concrete are accurately placed and held
securely.

Verify slump, air content range, mix identity, and batch time on delivery
ticket matches mix design.

Verify slab steel mats are supported by steel chairs, precast concrete
blocks, or other slab bolsters. Do not pour if absent.

3.2 PREPARATION

A.
B.

C.

Implement traffic control plan requirements, Section 01 55 26.

Notify ENGINEER no later than 24 hours before commencement of
concrete placement.

Do not allow construction loads to exceed structural capacity.

Clean previously placed concrete. Apply bonding compound per
manufacturer's instructions.

At locations where new concrete is dowelled to existing work, drill,
remove dust, insert and pack steel dowels with shrink compensating
grout, and expansion caps where required.
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3.3 DELIVERY

A. Concrete Temperature: Keep mixed concrete temperature before
placement between 60 deg F. and 90 deg F.

B. Slump and Air Content: Keep within allowable ranges.
C. Transport Time:

Air Temperature Time After Initial Batching
Less than 90 deg F 1-1/2 hours

Greater than 90 deg F 1-hour (without retarder)
Greater than 90 deg F 1-1/2 hours (with retarder)

To increase time past 1-1/2 hours, a hydration stabilizer that is
acceptable to Supplier may be used.

D. Tempering:
1. Water may be added if all following conditions are met:
a. The mix design water/cement ratio is not exceeded.

b. The delivery ticket allows for addition of water based upon
water/cement ratio.

c. The amount of water added is accurately measured to within 1
gallon of the design addition.

d. Water addition is followed by three (3) minutes of mixing at
mixing speed before discharge.

e. Supplier and CONTRACTOR mutually agree on who is
authorized to add water.
2. Do not add water after 1 cubic yard of concrete has discharged
from the delivery vehicle.

E. Super-plasticizer: Comply with manufacturer’s requirements. If none,
then as follows:

1. Ifadded at site, add agent using injection equipment capable of
rapidly and uniformly distributing admixture to concrete. Before
discharge, mix for a minimum of five (5) minutes at a drum rate not
less than 12 rpm or more than 15 rpm.

2. Ifadded at plant, do not deliver to site unless batch delivery ticket
displays water/cement ratio before super-plasticizer addition.

3.4 CONCRETE PLACEMENT
A. In General: ACI 301.

1. Do not disturb reinforcement, inserts, embedded parts, and formed
joints.

2. Do not break or interrupt successive pours such that cold joints
occur.

3. Honeycomb or embedded debris in concrete is not acceptable.

B. Hot Weather Placement: ACI 305. If the rate of evaporation approaches
0.2 1b./ft?/hr. precautions against plastic shrinkage cracking are
necessary. (i.e. dampening Subgrade and forms; placing concrete at the

204



CONCRETE PLACEMENT 033010

E.

F.
G.

lowest possible temperature; erecting windbreaks and sunshades; fog
sprays; use of evaporation retardants; or rescheduling time of
placement).

Cold Weather Placement: ACI 306. Accelerating admixture may be
used in concrete work placed at ambient temperatures below 50 deg F
Use of admixtures will not relax cold weather placement, curing, or
protection requirements. . If air temperature is forecasted to fall below
32 deg F. within 14 days of placement, proceed as follows:

1. Provide cold weather protection (cover, insulation, heat, etc.).

2. Do not use chemical “anti-freeze” additives in the concrete. (NOTE:
this does not apply to normal accelerators.)

3. Do not proceed with the placement of concrete until the temperature
of all contact surfaces is 35 degrees F and ambient temperature is
ascending.

4. Protect the concrete from freezing until a compressive strength of at
least 90 percent of design strength has been achieved, determined by
either:

a. Maturity meter. Refer to AASHTO T 325, or.
b. Field cured cylinders.

5. Adequately vent combustion-type heaters that produce carbon
monoxide.

6.  When applying external heat, maintain moist conditions to avoid
excessive moisture loss from concrete.

7.  When removing heat, limit drop in temperature of concrete surfaces
to 20 degrees F during any 12 hour period until the surface
temperature of the concrete reaches that of the atmosphere.

Concrete Temperature: Keep mixed concrete temperature at time of
placement between 60 deg F and 90 deg F

Do not disturb reinforcement, inserts, embedded parts, and formed joints.
Do not break or interrupt successive pours such that cold joints occur.
Honeycomb or embedded debris in concrete is not acceptable.

3.5 JOINTS AND JOINT SEALING

A.

B.

Steel edging and jointing tools are acceptable. Preferred are
magnesium, aluminum or wood tools

Pavement joint sealing, Section 32 13 73.

3.6 CONSOLIDATION

A. Keep spare vibrator available during concrete placement operations.
B. Follow ACI 309 requirements.
3.7 CURING
A. Section 03 39 00. Use a membrane forming compound unless specified

otherwise.
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3.8 FINISHING
A. Section 03 35 00 and as follows.

Table 1 — Finishes

finish materials

Type of work Finish
Sidewalks, garage floors, ramps, exterior concrete Broom or belt
Pavement
Exterior platforms, steps, and landings, exterior and
interior pedestrian ramps, not covered by other Non-slip

Surfaces intended to receive bonded applied
cementitious applications

Scratched

Surfaces intended to receive roofing, except future
floors, waterproofing membranes, and roof surfaces |Floated
that are future floors or sand bed terrazzo

Floors and roof surfaces that are floors intended as
walking surfaces or to receive floor coverings

Troweled

Unpainted concrete surfaces not exposed to public

Rough as-cast form finish

view
Unpainted concrete surfaces exposed to public view [Smooth as-cast form finish
Concrete surfaces to receive paint or plaster Grout cleaned finish

3.9 PROTECTION AND REPAIR
A. Protection, Section 01 66 00:

1.

Immediately after placement, protect concrete from premature
drying, excessively hot or cold temperatures, graffiti, and
mechanical injury.

Maintain concrete with minimal moisture loss at relatively constant
temperature for period necessary for hydration of cement and
hardening of concrete.

B. Repair:

1.

2.

Modify or replace concrete not conforming to required levels, lines,
details, and elevations.

Structural analysis and additional testing may be required at no
additional cost to OWNER when the strength of a structure is
considered potentially deficient.

To patch imperfections refer to Section 03 35 00 requirements.
Remove graffiti and mechanical injury.

END OF SECTION
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SECTION 03 35 00
CONCRETE FINISHING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Finishing interior and exterior concrete surfaces.
1.2 REFERENCES
A. ACI Standards:
303 Guide to Cast-in-Place Architectural Concrete Practice.
1.3 SUBMITTALS

A. Name, type, chemical analysis and manufacturer's recommended rate of
application for liquid chemical hardener.

1.4 PROJECT CONDITIONS

A. Protect adjacent materials and finishes from dust, dirt and other surface
or physical damage during finishing operations. Provide protection as
required and remove from site at completion of Work.

PART 2 PRODUCTS

2.1 MATERIALS
A. Masonry Mortar and Grout: Section 04 05 16.

B. Dry Shake: Blend of metallic or mineral aggregate with Portland
cement concrete in proportions recommended by manufacture.

C. Proprietary Materials: If permitted or required, proprietary compounds
may be used in lieu of or in addition to foregoing blended materials. Use
such compounds per manufacturer's recommendations.

D. Liquid-Chemical Hardener: Colorless, aqueous solution containing a
blend of magnesium fluosilicate, zinc fluosilicate and a wetting agent.
Mixture contains not less than two (2) pounds fluosilicate per gallon and
does not interfere with adhesives and bonding.

PART 3 EXECUTION

3.1 PREPARATION

A. Examine areas and conditions under which work of this section will be
performed.

B. Correct conditions detrimental to timely and proper finishing.
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C. Do not proceed until unsatisfactory conditions are corrected.
3.2 FINISHING HORIZONTAL SLABS

A. Do not apply water (i.e. sprinkle) to any surface of concrete when
finishing slabs.

B. Edges and Joints: Tools may be made out of steel. Preferred is wood,
aluminum or magnesium.

C. Tolerances:
1. Class A: 1in 1000.
2. Class B: 1in 500.
3. ClassC: 1in250.

D. Float Finish: After concrete has been placed, consolidated, struck-off,
and leveled, do not work further until ready for floating:

1. Begin floating when water sheen has disappeared and surface has
sufficient stiffness.

2. During or after first floating, check planeness of entire surface with
a 10 feet long straightedge applied at two (2) or more different
angles.

3. Cut down high spots and fill low spots to the required tolerance.
4. Refloat slab immediately to a uniform sandy texture.
E. Trowel Finish:

1. Do not use steel trowel or a power trowel on exterior concrete or on
concrete that contains more than three (3) percent air.

2. First troweling shall produce smooth surface relatively free of
defects but which may still show some trowel marks.

3. Second troweling after surface has stiffened shall make finished
surface essentially free of trowel marks, uniform in texture and
appearance.

4. On surfaces intended to support floor coverings, grind off defects
that would show through floor covering.

F. Broom or Belt Finish: Sweep surface with brushes, rakes, tines or burlap
belt before final set.

G. "Dry Shake" Finish: Give the surface a floated finish. Evenly apply
approximately 2/3 of a blended unsegregated material:

1. Begin floating immediately after application of first "dry shake".

2. After material has been embedded by floating, apply remainder of
blended material to surface at right angles to previous application.

3. Make second application heavier in any areas not sufficiently
covered by first application.

Immediately follow with second floating.

5. After selected material has been embedded by second floating,
complete operation with a broomed, floated, or troweled finish, as
indicated.

208



CONCRETE FINISHING 033500

H. Non-slip Finish: Give surface a "dry shake" application, using crushed
ceramically bonded aluminum oxide particles. Apply at 25 pounds per
100 square feet.

I.  Exposed Aggregate Finish: Immediately after surface of concrete has
been leveled to tolerance and surface water has dissipated, spread
aggregate uniformly over surface to provide complete coverage to the
depth of a single stone:

1. Embed aggregate into surface by light tamping.

2. Float surface until embedded aggregate is fully coated with mortar
and surface has been brought to tolerance.

3. Start exposure of aggregate after matrix has hardened sufficiently to
prevent dislodgment.

4. Flow ample quantities of water, without force, over surface of
concrete while matrix encasing aggregate is removed by brushing
with a fine bristle brush.

5. Continue until aggregate is uniformly exposed.

An approved chemical retarder sprayed onto freshly floated surface
may be used to extend working time.

J. Chemical-Hardener Finish: Apply liquid chemical-hardener finish to
interior concrete floors where indicated. Do not apply liquid chemical
hardener on floor areas scheduled to receive synthetic matrices terrazzo,
setting beds for tile, terrazzo, vinyl flooring, or like items. Apply
hardener after complete curing and drying of concrete surface per
manufacturer's recommendations. Evenly apply each coat, and allow 24
hours for drying between coats. After final coat of chemical-hardener
solution is applied and dried, remove surplus hardener by scrubbing and
mopping with water.

3.3 FINISHING FORMED SURFACES
A. General:

1. Allow concrete to cure not more than 72 hours before commencing
surface finish operations, unless approved otherwise.

2. Revise the finishes as needed to secure approval.
B. As-Cast Form Finish:

1. Rough: Patch defects, chip or rub off fins exceeding 1/4 inch
height.

2. Smooth: Patch tie holes and defects and remove fins completely:

a.  When surface texture is impaired and form joints misaligned,
grind, bush-hammer, or correct affected concrete.

b. Slurry grout areas evidencing minor mortar Leakage to match
adjacent concrete.

c. Repair major mortar Leakage as a defective area.

When workmanship is less than acceptable standard, provide
one of rubbed finishes at no additional cost to OWNER.
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C. Rubbed Finishes:

1.

Smooth: Remove forms and perform necessary patching as soon
after placement as possible:

a. Finish newly hardened concrete no later than 24 hours
following form removal.

b. Wet surfaces and rub with carborundum brick or other abrasive
until uniform color and texture are produced.

Grout Cleaned: Undertake no cleaning operations until all
contiguous surfaces are completed and accessible:

a. Wet surface of concrete sufficiently to prevent absorption of
water from grout.

b. Apply grout uniformly.

Immediately after grouting, scrub surface with cork float or
stone to coat surface and fill voids.

d.  While grout is still plastic, remove excess grout by working
surface with rubber float or sack.

e. After surface whitens from drying, rub vigorously with clean
burlap.

f.  Keep damp for at least 36 hours after final rubbing.

Cork Floated: Remove forms within two (2) to three (3) days of
placement where possible:

a. Remove ties.

b. Remove all burrs and fins.
c. Dampen wall surface.
d

Apply mortar with firm rubber float or with trowel, filling all
surface voids.

@

Compress mortar into voids.

f.  If mortar surface dries too rapidly to permit proper compaction
and finishing, apply a small amount of water with fog sprayer.

g. Produce final texture with cork float using a swirling motion.

D. Unformed Finish:

1.

3.

After concrete is placed, strike smooth, tops of walls or buttresses,
horizontal offsets, and similar unformed surfaces occurring adjacent
to formed surfaces.

Float to texture that is reasonably consistent with formed surfaces.

Continue final treatment on formed surfaces uniformly across
uniformed surfaces.

E. Blasted Finish:

1.
2.

Perform abrasive blasting within 24 to 72 hours after casting.

Coordinate with form work construction, concrete placement
schedule, and formwork removal to ensure that surfaces are blasted
at the same age for uniform results.
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3.

1.

Reapply curing protection after blast finishing
F. Architectural Finish, ACI 303:
Tooled Finish:

a.

b.

Dress thoroughly cured concrete surface with electric, air, or
hand tools to uniform texture, and give a bush hammered
surface texture.

Remove sufficient mortar to exposed coarse aggregate in relief
and to fracture coarse aggregate for tooled finish.

G. Patched Finish:

1.

Repair defective areas:

a.
b.
c.
d

c.

f.

g.

Remove honeycomb and defective concrete to sound concrete.
Make edges perpendicular to surface or slightly undercut.
Feather edges are not permitted.

Dampen area to be patched and at least six (6) inches
surrounding it to prevent absorption of patching mortar water.

Prepare bonding grout.
Mix to consistency of thick cream.
Brush into surface.

Tie Holes: Unless indicated otherwise, after being cleaned and
thoroughly dampened, fill tie hole solid with patching mortar.

Make patches in concrete closely match color and texture of
surrounding surfaces. Determine mix formula for patching mortar
by trial and obtain a good color match with concrete when both
patch and concrete are cured and dry:

a.

d.

Mix white and gray Portland cement as required to match
surrounding concrete to produce grout having consistency of
thick paint.

Use a minimum amount of mixing water.

Mix patching mortar in advance and allow to stand without
frequent manipulation, without addition of water, until it has
reached stiffest placeable consistency.

After initial set, dress surfaces of patches manually to obtain
same texture as surrounding surfaces.

After surface water has evaporated from patch area, brush bond coat
into surface:

a.

b.

When bond coat begins to lose water sheen, apply patching
mortar.

Thoroughly consolidate mortar into place and strike-off to leave
patch slightly higher than surrounding surface.
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c. Leave undisturbed for at least one (1) hour before final finish.

Keep patched area damp for 72 hours or apply curing
compound.

e. Do not use metal tools in finishing an exposed patch.

Where as-cast finishes are indicated, total patched area may not
exceed 1 in 500 of as-cast surface. This is in addition to form tie
patches, if ties are permitted to fall within as-cast areas.

In any finishing process which is intended to expose aggregate on
surface, patched areas must show aggregate:

a. Outer 1 inch of patch shall contain same aggregate as
surrounding concrete.

b. For aggregate transfer finish, patching mixture shall contain
same selected colored aggregates.

c. After curing, expose aggregates together with aggregates of
adjoining surfaces by same process.

END OF SECTION
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SECTION 03 39 00
CONCRETE CURING

PART1 GENERAL

1.1. SECTION INCLUDES
A. Concrete curing requirements.
1.2 REFERENCES
A. ACI Standards:
301 Structural Concrete for Buildings.
305 Hot Weather Concreting.
306 Cold Weather Concreting.
B. ASTM Standards:
C171  Sheet Materials for Curing Concrete.

C1315 Liquid Membrane-Forming Compounds Having Special
Properties for Curing and Sealing Concrete.

1.3 SUBMITTALS
A. Curing agent data sheet.
B. Curing plan. Describe estimated cure quantity and procedure.

C. Manufacturer certificates, Section 01 33 00 that shows product meets
performance criteria.

D. Manufacturer's recommended installation procedures which, when
accepted by ENGINEER, will become the basis for accepting or
rejecting installed product.

1.4 QUALITY ASSURANCE
A. Use workers knowledgeable of ACI 301, 305, 306.

1.5 PRODUCT HANDLING
A. Protect materials of this Section before, during, and after installation.
B. Protect the work and materials of other trades.

C. Inthe event of damage, immediately make replacements and repair at no
additional cost to OWNER.

1.6 WEATHER LIMITATIONS
A. Above 75 deg F, ACI 305
B. Below 55 deg F, ACI 306.
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PART 2 PRODUCTS

2.1 COVERS
A. Water or Fog-spay: Clean, non-staining and non-detrimental to concrete.

B. Sheet Coverings: White waterproof paper, polyethylene film, or
polyethylene coated burlap sheet complying with ASTM C171.
C. Mat Coverings: Clean roll goods of cotton or burlap fabric.
D. Insulating Coverings: Non-staining curing blankets.
2.2 MEMBRANE FORMING COMPOUND
A. Material:
1. Styrene-acrylic.
2. Styrene-butadiene.
3. Alpha-methylstyrene.
B. Reference: ASTM C1315:
1. Type I Class A or B (white pigmented).
2. Type ID Class A (clear with fugitive dye).

C. Volatile Organic Compounds (VOC): Comply with local, state and
federal requirements.

PART 3 EXECUTION

3.1 PREPARATION
A. DO NOT DILUTE CURING COMPOUNDS.

B. Do not use membrane forming curing compound on surfaces that are to
receive hardeners.

C. Commence curing operation within 20 minutes after finishing.
3.2 APPLICATION - COVERS
A. Water: Apply water-fog spray or ponding.

B. Absorptive Mat: Place absorptive mat to provide coverage of concrete
surfaces and edges. Lap over adjacent absorptive covers. Thoroughly
saturate with water and keep continuously wet.

C. Moisture-Retaining Sheet: Place cover in widest practicable width with
sides and ends lapped and sealed to prevent moisture loss. Repair any
holes or tears during curing period.

D. Formed Surface Curing: Cure formed concrete surfaces, including
underside of beams, supported slabs and other similar surfaces by moist
curing with forms in place for full curing period. If forms are removed
before curing completion, applying cure film or penetrant or use methods
indicated above, as applicable.
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3.3 APPLICATION - MEMBRANE FORMING COMPOUND

A. Apply coating continuously and uniformly. Follow manufacturer’s
recommendations.

B. Protect continuity of film coatings and repair damage during cure period.

C. If forms are removed before expiration of cure period, apply coating to
unprotected areas.

3.4 CONCRETE CURE TEMPERATURE

A. During cure period, eliminate thermal shock of concrete by keeping cure
temperature even throughout extent and depth of concrete.
3.5 SCHEDULE
A. Concrete Exposed to Potable Water (as in Water Storage reservoirs):
1. Moisture cover curing, or
2. Acrylic cure, or
3. Styrene acrylic silane co-polymer cure.

END OF SECTION
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SECTION 03 40 00
PRECAST CONCRETE

PART 1

GENERAL

1.1 SECTION INCLUDES

A.

Pre-cast concrete, complete with required connecting and supporting
devices.

1.2 REFERENCES
A. ACI Standards:

318 Building Code Requirements for Reinforced Concrete.
This reference standard includes ASTM material standards.

B. ASTM Standards:

C.

D.

A36: Structural Steel.
C478  Precast Reinforced Concrete Manhole Sections.

C857  Minimum Structural Design Loading for Underground
Precast Concrete Utility Structures.

C858  Underground Precast Concrete Utility Structures.

C891 Installation of Underground Precast Concrete Utility
Structures.

AWS Standards:
DI1.1 Structural Welding Code Steel.
D1.4  Structural Welding Code Reinforcing Steel.
PCI Standards:
Design Handbook.
MNL-116  Quality Control and Assurance for Plant Production of
Prestressed Concrete.

MNL-117  Quality Control and Assurance for Plant Production of
Architectural Precast Concrete.

1.3 DESIGN CRITERIA

A.

B.
C.

Design structural precast concrete units, ACI 318 and PCI design
handbook.

Design utility precast units, ASTM C857 and C858.

Under direct supervision of a design professional who is fully
experienced in design of units.

Design units to support required stripping and handling loads, and live,
dead and construction loads.

Design component connections to provide adjustment to accommodate
misalignment of structure during installation.
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1.4 SHOP DRAWINGS
A. Prepare Shop Drawings under seal of a licensed design professional.
B. Submit Shop Drawings, Section 01 33 00.

C. Indicate unit locations, unit identification marks, fabrication details,
reinforcement, connection details, pertinent dimensions, and erection
support points. Unit identification marks to appear on all manufactured
units.

D. Do not proceed with fabrication until Shop Drawings have been
accepted.

1.5 QUALITY ASSURANCE
A. Manufacturer:
1. Prestressed: PCI certified.
2. Precast Concrete Units: PCI or NPCA certified
3. Precast Utility Structures and Pipe: ACPA certified.
B. Transporter: Acceptable to manufacturer.
C. Erector:
1. Prestressed: PCI certified.
2. Precast: Has five (5) years minimum experience in erecting precast
units.
D. Welders: Certified, AWS DI1.1 and AWS D1.4.
1.6 DELIVERY, STORAGE AND HANDLING

A. Handle precast units in positions consistent with their shape and design.
Lift and support only from support points indicated on Shop Drawings.

B. Embedded Lifting or Handling Devices: Capable of supporting units in
positions anticipated during manufacture, storage, transportation, and
erection.

C. Block and laterally brace units while stored at manufacturers. Provide
lateral bracing that is sufficient to prevent bowing and warping that is
clean, nonstaining, and will not inhibit uniform curing of exposed
surfaces.

D. Provide edges of units with adequate protection to prevent staining,
chipping, or spalling of concrete.

E. Unless otherwise approved in writing, do not deliver units to job site
until required for installation.

PART 2 PRODUCTS

2.1 CONCRETE
A. Above Ground: 5000 psi minimum, Section 03 30 04 and ACI 318.

B. Underground: Class 4000 minimum, Section 03 30 04 and ASTM C478
or ASTM C858.
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2.2 ACCESSORIES

A.
B.
C.

Connecting and Supporting Devices: Steel, ASTM A36.
Bolts, Nuts, and Washers: High-strength steel. Section 05 05 23.
Reinforcement: Grade 60 billet steel bars, Section 03 20 00 plain finish

2.3 FABRICATION

A.

B.

Maintain plant records and quality control program during production of
structural precast concrete. Make records available to ENGINEER.

Use molds which are rigid and constructed of material that will result in
uniform finished products.

If self consolidating concrete is NOT used, vibrate concrete to ensure
proper consolidation, elimination of unintentional cold joints, and
minimize entrapped air on surface.

Fabricate required connecting devices, plates, angles, items fit to steel
framing members, bolts and accessories.

Ensure reinforcing steel, anchors, inserts, plates, angles, and other cast-in
items are sufficiently embedded, anchored and property located.

Ensure finished surfaces of precast structural units are uniform.

Cure units under identical conditions to develop specified concrete
quality, and minimize appearance blemishes such as non-uniformity,
staining or surface cracking.

2.4 DESIGN DEVIATIONS

A.

Deviation: Provide installation equivalent to basic intent without
additional cost to OWNER. Deviations from exact required
cross-section will be permitted only with approval.

Manufacturer's Proposed Design: Supported by complete design
calculations and drawings. When requested, submit design calculations
for review bearing seal and signature of a licensed design professional.

2.5 OPENINGS

A.

Provide required openings, six (6) inches or larger. If approved, smaller
sizes may be field constructed by coring or sawing.

2.6 FINISHES

A.

General: Required finish will be described in one of the following
paragraphs. If no finish is indicated or selected by ENGINEER, provide
Standard Finish.

Standard Finish: Produced in forms such as plastic or metal lined that
impart a smooth finish to the concrete. Small surface holes, normal form
joint marks, minor chips and spall are acceptable if approved. Major or
unsightly imperfections, honeycomb or structural defects are not
acceptable.

Commercial Finish: Produced in forms such as plywood or lumber that
impart texture to concrete. Remove fins and large projections. Fill holes
over 3/8 inch. Make faces true and well defined. Correct exposed
ragged edges by rubbing or grinding.
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D. Architectural Grade A Finish: Produced in forms such as plastic or metal
lined that impart smooth finish to concrete. Fill holes over 1/4 inch in
diameter with sand-cement paste. Grind smooth form offsets or fins
over 1/8 inch. Coat with neat cement paste using float. After paste coat
has dried, rub with burlap to remove loose particles.

E. Architectural Grade B Finish: Produced in forms such as plastic or
metal lined that impart smooth finish to concrete. Fill holes over 1/4
inch in diameter with sand-cement paste. Grind smooth form offsets or
fins over 1/8 inch.

F. Special Finishes: Sandblasting, acid washing, retarders or form liners as
approved by ENGINEER. Special finishes require submittal of two 12 x
12 inch Samples showing a representative color and texture to be used.

G. Painted Finishes: On concrete to be painted, use a form release agent
acceptable to the paint manufacturer.

2.7 REPAIR

A. Repair of damaged units is acceptable if structural integrity or
appearance is not impaired.

2.8 ALLOWABLE TOLERANCES

A. Length: Plus or minus 3/4 inch, or plus or minus 1/8 inch per 10 feet of
length, whichever is greater, or as indicated.

B. End Squareness: 1/2 inch maximum.
C. Blockouts: 1 inch of centerline location indicated.

PART 3 EXECUTION

3.1 INSTALLATION

A. Do not install precast units until concrete has attained its design
compressive strength.

B. Install members plumb, level, and in alignment within PCI MNL-116 or
PCI MNL-117 and indicated limits of erection tolerances.

C. Clean weld marks or other marks, debris, or dirt from exposed surfaces
of units.

D. Install underground utility precast units per ASTM C891.
3.2 PERFORMANCE REQUIREMENTS

A. Conduct inspections, perform testing, and make repairs or replace
unsatisfactory precast units as required.
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B. Rejection: Units may be rejected for any one of the following:
1. Exceeding specified installation tolerances.
2. Damaged during construction operations.
3. Exposed-to-view surfaces which develops surface deficiencies.
4. Other defects as listed in PCI MNL-116 or PCI MNL-117.

END OF SECTION
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SECTION 03 61 00
CEMENTITIOUS GROUTING

PART1 GENERAL

1.1 SECTION INCLUDES

A. Pre-mixed non-metallic shrinkage resistant grout, pre-mixed water stop
hydraulic cement grout, epoxy grout, and Portland cement grout:

1. Grout for leveling beds of structural steel plates.
2. Sealing of joints and gaps between piping and structures.

3. Sealing of joints between construction components.
1.2 REFERENCES
A. ASTM Standards:

C109  Compressive Strength of Hydraulic Cement Mortars (Using
2 in. or 50 mm Cube Specimens).

Cl144  Aggregate for Masonry Mortar.

C150  Portland Cement.

C190  Tensile Strength of Hydraulic Cement Mortars.
C207 Hydrated Lime for Masonry Purposes.

C472  Physical Testing of Gypsum Plasters and Gypsum
Concrete.

C595 Blended Hydraulic Cements.
C881  Epoxy - Resin - Base Bonding Systems for Concrete.

C1090 Measuring Changes in Height of Cylindrical Specimens
from Hydraulic-Cement Grout.

C1107 Packaged Dry Hydraulic Cement (Non-Shrink).
C1157 Blended Hydraulic Cement.
D570  Water Absorption of Plastics.
D638  Tensile Properties of Plastics.
D695  Compressive Properties of Rigid Plastics.
1.3 SUBMITTALS

A. Grout mix components. Indicate proportions used, environmental
conditions, and admixture limitations. Indicate material "Type",
"Grade", and "Class" which suits Project requirements.

B. Manufacturer's data for latex bonding agent.
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PART 2 PRODUCTS

2.1 MATERIALS - GENERAL
A. Cement:

1. Portland: Natural color Type II (normal) or Type IIA (air
entrained), ASTM C150.

2. Blended: ASTM C595 or C1157.
B. Lime: Type S, hydrated, ASTM C207.
C. Water: Clean, non-staining, non-detrimental.
D. Aggregate: Standard masonry type, ASTM C144.
2.2 PORTLAND CEMENT GROUT

A. Proportions by Volume: One part Portland cement, and sand equal to
2-1/2 to three times sum of volumes of cement and lime.

B. Mix thoroughly with water to form a stiff workable plastic putty.
C. Compressive Strength: 2800 psi in 28 days, ASTM C109.
2.3 GYPSUM PLASTER GROUT

A. Premixed, prepackaged, wood fiber gypsum plaster with an ASTM C472
minimum average dry compressive strength of 2000 psi in 28 days.

B. Mix with water per manufacturer's instructions for intended use to form a
stiff plastic mix required for workability.

2.4 CEMENT BASED SHRINKAGE RESISTANT GROUT

A. Grade B or Grade C: ASTM C1107. Premixed, non-metallic, non-
gaseous product at a fluid consistency (flow cone) of 20 to 30 seconds.
Thirty-minute-old grout shall flow through flow cone after slight
agitation, in temperatures of 40 deg F to 90 deg F

B. Bleeding: None.
C. Compressive Strength: 6500 to 9000 psi in 28 days, ASTM C109.
D. Non-shrink percentage: 0.5 percent, ASTM C1090.

2.5 EPOXY ADHESIVE GROUT

A. Two component material, ASTM C881. Suitable for use on dry or damp
surfaces, 100 percent solids, high modulus, moisture insensitive:

1. Tensile Strength: 5000 psi minimum in 14 days, ASTM D638.
2. Tensile Elongation: Two (2) percent minimum, ASTM D638.

3. Compressive Strength: 6500 psi minimum in 24 hours and 70 deg
F, 12,500 psi in 28 days and 70 deg F , ASTM D695.

Water Absorption: One percent maximum, ASTM D570.
Bond Strength:
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a. Direct Shear: 400 psi.
b. Direct Tension: 250 psi.

c. Beam Break: 800 psi.
6. Pot Life: Five minutes maximum at 70 deg F

2.6 BONDING GROUT

A. Of approximately one part cement to one part fine sand passing a No. 30
sieve with approved latex bonding agent when allowed.

2.7 PNEUMATICALLY PLACED PLASTER ("GUNITE" OR
"SHOTCRETE")

A. Materials: Portland cement, lime, water and sand.
B. Compressive Strength: 2800 psi in 28 days, ASTM C109.
C. Proportioning: One part cement to not more than five parts sand.

PART 3 EXECUTION

3.1 INSTALLATION

A. Fill joints, voids, and pockets, completely.

B. Comply with manufacturer's instructions and UBC Chapter 47.
C. Finish surfaces exposed to view smooth.
D

Pneumatically Placed Plaster: Screened and reused rebound material in
an amount not greater than 25 percent of the total sand in any batch.

END OF SECTION
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SECTION 04 05 16
MASONRY MORTAR AND GROUT

PART1 GENERAL

1.1 SECTION INCLUDES
A. Mortar and grout for masonry work.
1.2 REFERENCES
A. ASTM Standards:
Cl144  Aggregate for Masonry Mortar.
C150  Portland Cement.
C207  Hydrated Lime for Masonry Purposes.
C270  Mortar for Unit Masonry.
C404  Aggregates for Masonry Grout.
C476  Mortar and Grout for Reinforced Masonry.

C780  Preconstruction and Construction Evaluation of Mortars for
Plain and Reinforced Unit Masonry.

C1019 Sampling and Testing Grout.
1.3 SUBMITTALS

A. Certification of Material: Submit manufacturer's mill test certificates
covering materials shipped. Bags shall show contents meet
specifications herein.

B. Design Mix: Indicate proportions of Portland cement, hydrated lime and
sand to be used, required environmental conditions, and admixture
limitations.

1.4 DELIVERY, STORAGE AND HANDLING

A. Maintain packaged materials clean, dry and protected against dampness,
freezing and foreign matter.

B. Maintain materials and surrounding air temperature to at lease 50 deg F
before, during and 48 hours after completion of masonry work.

1.5 QUALITY ASSURANCE
A. Follow ASTM C780 for testing mortar mix.
B. Follow ASTM C1019 for testing grout mix.
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PART 2 PRODUCTS

2.1 MATERIALS

A.

Cement: Natural color, Type II (normal) or Type IIA (air entraining),
ASTM C150.

Water: Clean, non-staining, non-detrimental.
Hydrated Lime: Type S, ASTM C207. No substitutes permitted.

Mortar Aggregate: Standard masonry type except containing not more
than 10 percent material passing through No. 100 sieve, ASTM C144.
Measure damp and loose throughout batches.

Grout Aggregate, ASTM C404:
1. Fine aggregate (no. 4 through no. 100 sieves): Size 2.
2. Coarse aggregate (1/2 inch through no. 16 sieves): Size 8.

2.2 MORTAR MIXES

A.

B.

C.
23 GR

A.

Refer to ASTM C270. Vary volumes of materials in mix design only
slightly to assist workability:

1. Type S Mix (1,800 psi at 28 days): For reinforced masonry with
high flexural bond strength. Use for all walls.

2. Type M Mix (2,500 psi at 28 days): For structural masonry, frost
resistance, below grade masonry and masonry in contact with earth.

3. Mixing: Mix for a minimum of three (3) minutes.
Admixtures: Not permitted.

Color: Natural gray.

OUT MIXES

Refer to ASTM C476. Vary volumes of materials in mix design only
slightly to assist workability:

1. Reinforced masonry; 2,000 psi at 28 days.
2. Do not use antifreeze additives.

Mixing: Mix at least five (5) minutes to a slump of 10 inches plus or
minus 1 inch at time of placement.

Admixtures: Not permitted.
Color: Natural gray.

PART 3 EXECUTION

3.1 INSTALLATION

A.

Use mortar or grout within two (2) hours after mixing at temperatures of
80 deg F or greater or 2-1/2 hours at temperatures under 50 deg F
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B. Use fine grout for filling concrete masonry unit cores and when pumping
is required.

C. Use fine or coarse grout for bond beams or where grout does not have to
pass through openings less than two (2) inches.

END OF SECTION
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SECTION 04 21 00
CLAY UNIT MASONRY

PART 1

GENERAL

1.1 SECTION INCLUDES

A. Clay unit masonry, reinforcement anchorages and accessories.
1.2 REFERENCES

A. ASTM Standards:

A615 Deformed and Plain Billet-Steel Bars for Concrete

Reinforcement.

C62 Building Brick (Solid Masonry Units Made from Clay or
Shale).

C216  Facing Brick (Solid Masonry Units Made From clay or
Shale).

B. BIA Standards:

A606 Cold Weather Masonry Construction.

1.3 SUBMITTALS

A. Submit 10 Samples of units to illustrate color range and texture. Refer to
Section 01 33 00.

B. Submit manufacturer's certificate that brick masonry units and
reinforcing steel materials meet or exceed specified requirements.

1.4 QUALITY ASSURANCE

A. Mockup: When indicated, construct for review of laying, and jointing
of units:

1.

wok W

4 x 6 feet minimum.

If not acceptable, construct additional walls until acceptable.
Preserve wall during construction as a standard of quality.
Remove when directed.

Sample wall may be built into permanent wall provided sample area
is readily identifiable during construction.

B. Inspect masonry units upon delivery to ensure color matches sample
wall.

C. Deliver units on pallets with tight covers or deliver in cubes and store in
dunnage.

D. Maintain coverings in place until use.
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1.5 PROJECT CONDITIONS

A. Cold Weather: In accordance with BIA Publication A606 requirements
protect from damage by rain, snow, inclement weather, wind, freezing
temperatures, and other trades. Do not use frozen materials or materials
mixed or coated with ice or frost. Do not build on frozen substrate.
Remove and replace masonry damaged by frost or freezing. No
antifreeze materials permitted.

B. Protection:

1. Cover tops of masonry walls with tarp or reinforced plastic each day
at end of work and when work is not in progress. Keep walls
covered and protected until final wall copings are installed.

2. Brace and protect walls during erection against damage by storm
and wind. Maintain bracing in place until permanent floors, walls
and roof framing are installed.

C. Temperature: Temperature of masonry units when laid shall not be less
than 20 deg F Maintain masonry work above 50 deg F before, during,
and 48 hours after completion. Do not use salamander heaters or other
Petroleum type heaters that cause excessive drying or smoke. Use
heaters on both sides of wall under construction.

D. Heating Materials: Heat materials to at least 50 deg F but not more that
160 deg F to produce material temperature of between 50 deg F and 120
deg F

PART 2 PRODUCTS

2.1 BRICK UNITS MADE FROM SHALE OR CLAY

A. Facing Brick: Type FBS (normal size and color variations), Grade SW;
modular sized to 2-1/4" x 3-3/4" x 8", ASTM C216. Color selected by
ENGINEER.

B. Building (Common) Brick: Grade SW, Type F, ASTM C62. Size and
color selected by ENGINEER.

C. Special Shape: Of same brick type as above, shaped to profile indicated,
surface texture on one side and end.

2.2 REINFORCEMENT, ANCHORS AND TIES

A. Joint Reinforcement: Truss type galvanized steel construction; 3/16 inch
side rods with No. 9 cross ties. Do not use drip cross ties.

B. Anchors: Flexible two (2) piece steel; 0.1875 inch diameter minimum
0.25 inch maximum.

C. Wall Ties: Bent wire 0.1875 inch minimum but not greater than 1/2
mortar joint thickness.

D. Reinforcement: Grade 60 billet steel bars, ASTM A615 plain finish.
2.3 MASONRY FLASHINGS
A. Plastic Flashings: Sheet polyethylene or PVC, 10 mil.
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B.

C.
D.

Copper and Kraft Paper Flashings: Two ounces per square foot copper
bonded to layer of fiber reinforced asphalt and backed with Kraft paper.

Sheet Metal Flashing: Galvanized steel, 22 gage minimum.

Plastic and Kraft Paper Flashings: Three (3) mil thick sheet
polyethylene bonded to layer of fiber reinforced asphalt and backed with
Kraft paper.

2.4 ACCESSORIES

A.
B.

C.

D.

Control Joints: Preformed neoprene.

Joint Filler: Closed cell polyethylene oversized 50 percent,
Self-expanding; 1 inch wide by maximum length.

Nailing Strips: Western softwood, preservative treated, sized to masonry
joints.

Weep Holes: PVC tubes or open vertical joints between units on bottom
course.

2.5 MORTAR AND GROUT

A.

Section 04 05 16.

PART 3 EXECUTION

3.1 PREPARATION

A. Verify that items provided for work are properly sized and located.

B. Establish lines, levels, and coursing. Protect from disturbance.

C. Provide temporary bracing during erection of masonry work. Maintain
in place until building structure provides permanent bracing.

3.2 COURSING

A. Place brick to lines and levels required.

B. Maintain brick courses to uniform width. Make vertical and horizontal
joints equal and of uniform thickness.

C. Unless indicated otherwise, lay brick units in running or stacked bond

course, three (3) brick courses and three (3) mortar joints to equal eight
(8) inches. Form concave, raked, flushed, or beveled joints as required.

3.3 PLACING AND BONDING

A.

O

Lay masonry in full bed of mortar, properly jointed with other work. Do
not butter corners of joints or make deep or excessive furrowing of
mortar joints.

Fully bond intersections, external and internal corners.

Do not shift or tap masonry units after mortar has taken initial set.
Where adjustment must be made remove mortar and replace.

Remove excess mortar.

Perform job site cutting with masonry saws to provide straight
unchipped edges. Do not break masonry unit corners or edges.
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F. Do not install broken or cracked units.
3.4 CAVITY SPACE

A. Do not let mortar fall into cavity air space or plug weep holes; clean out
promptly if any occurs.

B. Install cavity vents or weep holes in veneer as indicated or as approved.
3.5 TOLERANCES

A. Alignment of Columns and Pilasters: Maximum 1/4 inch from true
lines.

B. Variation from Unit to Adjacent Unit: 1/32 inch maximum.

C. Variation from Plane of Wall: 1/4 inch in 10 feet and 1/2 inch in 20 feet
or more.

D. Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch
maximum in two stories or more.

E. Variation from Level Coursing: 1/8 inch in three (3) feet; 1/4 inch in 10
feet; 1/2 inch maximum.

F. Variation of Joint Thickness: 1/8 inch in three (3) feet.

G. Maximum Variance from Cross-Sectional Thickness of Walls: Plus or
minus 1/4 inch.

3.6 REINFORCEMENT AND ANCHORAGES

A. Unless indicated otherwise, install horizontal joint reinforcement 16
inches on center.

B. Place masonry joint reinforcement in first and second horizontal joints
above and below openings. Extend 16 inches minimum each side of
opening.

C. Place joint reinforcement continuous in first and second joint below top
of walls.

D. Lap joint reinforcement ends minimum six (6) inch. Extend 16 inch
minimum each side of opening.

E. Verify that anchorages embedded in concrete or attached to structural
steel members are properly placed. Embed anchorages in every second
joint.

F. Secure wall ties to backup for veneer with a minimum of one tie for each
two (2) square feet of wall. Place at maximum three (3) inches of each
way around perimeter of openings, within 12 inches of openings.

G. Reinforce joint corners and intersections with strap anchors 16 inches on
center.

H. Use clips only where ties cannot be used.

—

Place horizontal and vertical wall reinforcement as indicated.
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3.7 MASONRY FLASHINGS

A. Extend flashings through veneer, turn up minimum eight (8) inches and
bed into mortar joints of masonry, seal to substrate as required.
B. Lap end joints minimum six (6) inches and seal watertight.
C. Use flashing manufacturer's recommended sealant.
3.8 LINTELS
A. Supply and install loose steel lintels as indicated.
B. Install reinforced unit masonry lintels over openings where steel or
precast concrete lintels are not scheduled. Construct or shop fabricate
lintels using grout fill and reinforcing. Maintain minimum eight (8)
inches bearing on each side of opening.
C. Use reinforcing bars of one piece lengths only.
D. Place and consolidate grout fill without disturbing reinforcing.
E. Allow lintels to reach strength before removing temporary supports.
3.9 CONTROL JOINTS
A. Do not continue horizontal joint reinforcing across control joints.
B. Install resilient control joint in continuous lengths. Heat or solvent weld

butt and corner joints in accordance with manufacturer's instructions.

3.10 BUILT-IN WORK

A.

B.
C.

Build in metal door frames, fabricated metal frames, window frames,
wood nailing strips, anchor bolts, plates, and other items.

Build items plumb and level.
Do not build in organic materials.

3.11 CUTTING AND FITTING

A.

B.

Modify completed work for chases, pipes, conduit, sleeves, grounds, and
others items as required. Cooperate with other sections of work to
provide correct size, shape, and location.

Obtain approval before modifying any area not indicated or where
appearance or strength of masonry work may be impaired.

3.12 CLEANING AND PROTECTION

A.

B.

Brush off excess mortar as work progresses. Dry brush at end of each
day's work.

Final Cleaning: After mortar is thoroughly set and cured and damaged
surfaces are repaired, clean a sample wall area of approximately 20
square feet. Obtain ENGINEER's approval of sample cleaning before
proceeding to clean masonry work.

1. Dry clean to remove large particles of mortar using wood paddles
and scrapers. Use chisel or wire brush if necessary.
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2. Scrub down wall with stiff fiber brush and either a solution of 1/2
cup of trisodium phosphate and 1/2 cup of household detergent
dissolved in 1 gallon water, or approved masonry cleaner.

3. Rinse walls by washing off cleaning solution, dirt, and mortar
crumbs using clean, 100 percent soluble pressurized water.

C. Sealing: Siloxane, Section 07 19 00 on indicated surfaces.

D. Protection: Maintain conditions acceptable to installer to ensure unit
masonry work remains undamaged.

END OF SECTION
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SECTION 04 22 00

CONCRETE UNIT MASONRY

PART 1

GENERAL

1.1 SECTION INCLUDES
A. Concrete masonry units, reinforcement, anchorages and accessories.

1.2 REFERENCES

A. ACI Standards:

315

Details and Detailing of Concrete Reinforcement.

B. ASTM Standards:

A615

C55
C90
C145
D226

D1056
D2000
D2287

Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement.

Concrete Building Brick.
Hollow Load-Bearing Concrete Masonry Units.
Solid Load-Bearing Concrete Masonry Units.

Asphalt-Saturated Organic Felt Used in Roofing and
Waterproofing.

Flexible Cellular Materials - Sponge or Expanded Rubber.
Rubber Products in Automotive Applications.

Nonrigid Vinyl Chloride Polymer and Copolymer Molding
and Extrusion Compounds.

C. AWS Standards:

DI1.1

Structural Welding Code Steel.

D. BIA Standards:

A606

Cold Weather Masonry Construction.

E. UBC Standards:
Chapter 24 Masonry.

1.3 SUBMITTALS

A. Submit 10 Samples of units to illustrate color range and texture, Section

B.

01 33 00.

Indicate bar sizes, spacing, locations, and quantities of reinforcing steel,
and wire fabric, bending and cutting schedules, and support and spacing
devices.

Prepare Shop Drawings under seal of a design professional licensed in
the State of Utah and acceptable to ENGINEER.

Submit manufacturer's certificate that concrete masonry units and
reinforcing steel materials meet or exceed specified requirements.
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1.4 PROJECT CONDITIONS

A. Cold weather: In accordance with BIA Publication A606 requirements
protect from damage by rain, snow, inclement weather, wind, freezing
temperatures, and other trades. Do not use frozen materials or materials
mixed or coated with ice or frost. Do not build on frozen substrate.
Remove and replace masonry damaged by frost or freezing. No
antifreeze materials permitted.

B. Protection:

1. Cover tops of masonry walls with tarp or reinforced plastic each day
at end of work and when work is not in progress. Keep walls
covered and protected until final wall copings are installed.

2. Brace and protect walls during erection against damage by storm
and wind. Maintain bracing in place until permanent floors, walls
and roof framing are installed.

C. Temperature: Temperature of masonry units when laid shall not be less
than 20 deg F Maintain masonry work above 50 deg F before, during,
and 48 hours after completion. Do not use salamander heaters or other
Petroleum type heaters that cause excessive drying or smoke. Use
heaters on both sides of wall under construction.

D. Heating Materials: Heat materials to at least 50 deg F but not more that
160 deg F to produce material temperature of between 50 deg F and 120
deg F

PART 2 PRODUCTS

2.1 CONCRETE MASONRY UNITS
A. Hollow Load Bearing Units: Grade N, Type I, light weight, ASTM C90.
B. Solid Load Bearing Units, Grade N, Type I, light weight, ASTM C145.
C. Decorative Units, ASTM C90 or C145:

1. Interior Location: Grade S, Type I, single scored horizontally,
single scored vertically, double scored vertically, triple scored
vertically, ribbed or ribbed and split as indicated.

2. Exterior Locations: Grade N units.
D. Concrete Brick: Grade N, Type I, normal weight, ASTM C55.

E. Masonry Units: Modular sized to 7-5/8 x 7-5/8 x 15-5/8 inches or as
indicated; provide special units for 90 degree corners, bond beams,
lintels, covered base, and bull-nose corners as required.

2.2 REINFORCEMENT, ANCHORS AND TIES

A. Single Wythe Joint Reinforcement: Truss type, galvanized steel, 3/16
inch side rods with No. 9 cross ties.

B. Double wythe walls without drip cross ties.
C. Reinforcement: Grade 60 deformed billet steel bars, ASTM A615.
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2.3 MASONRY FLASHINGS

A.
B.

Plastic Flashings: Sheet polyethylene or PVC; 10 mil thick.

Copper and Kraft Paper Flashings: two (2) ounces per square foot
copper bonded to layer of fiber reinforced asphalt and backed with Kraft
paper.

Sheet Metal Flashing: Galvanized steel, 22 gage minimum.

Plastic and Kraft Paper Flashings: Three (3) mil thick sheet

polyethylene bonded to layer of fiber reinforced asphalt and backed with
Kraft paper.

2.4 ACCESSORIES

A.

G.

Nonmetallic Expansion Joint Strips: Grade RE41E1 premolded, flexible
cellular neoprene rubber filler strips, ASTM D1056, capable of
compression up to 35 percent of width and thickness indicated.

Premolded Control Joint Strips: Material as indicated below, designed to

fit standard sash block and to maintain lateral stability in masonry wall,

Size and configuration as indicated:

1. Styrene-butadiene rubber compound complying with ASTM D2000,
Designation 2AA-805, or

2. Polyvinyl chloride compound complying with ASTM D2287,
General Purpose Grade, Designation PVC-63506.

Bond Breaker Strips: Type I (No. 15 asphalt-saturated organic roofing

felt), ASTM D226.

Joint Filler: Closed cell polyethylene oversized 50 percent, self
expanding, 1 inch wide by maximum lengths.

Building Paper: Asphalt saturated felt 16 pound type, ASTM D226.
Nailing Strips: Western softwood, preservative treated, sized to masonry
joints.

Weep Holes: PVC tubes or open vertical joints between units on bottom
course.

2.5 MORTAR AND GROUT

A.

Section 04 05 16.

PART 3 EXECUTION

3.1 PREPARATION

A.

Supply metal anchors to framing or structural erector where required and
direct the placement of the anchors for anchoring the masonry work to
other structural members.

Verify items provided by other sections of work are properly sized and
located.

Establish lines, levels, and coursing. Protect from disturbance.
Provide temporary bracing during erection of masonry work. Maintain
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in place until building structure provides permanent bracing.

E. Provide safe and secure scaffolding, staging, and ladders that conform to
current Laws and Regulations.

3.2 COURSING
A. Place masonry to lines and levels required.

B. Maintain masonry courses to uniform width. Make vertical and
horizontal joints equal and of uniform thickness.

C. Unless indicated otherwise, lay concrete masonry units in running or
stacked bond as indicated. Course one block unit and one mortar joint to
equal eight (8) inches. Form concave, raked, flush, or bevelled mortar
joints as required.

3.3 PLACING AND BONDING

A. Lay masonry in full bed of mortar, properly jointed with other work. Do
not butter corners of joints or make deep or excessive furrowing of
mortar joints.

B. Fully bond intersections, external and internal corners.

C. Do not shift or tap masonry units after mortar has taken initial set.
Where adjustment must be made, remove mortar and replace.

D. Remove excess mortar.

E. Perform job site cutting with masonry saws to provide straight
unchipped edges. Do not break masonry unit corners or edges.

F. Do not install broken or cracked units.

G. Strike mortar joints of concrete masonry units flush where bitumen
damp-proofing is applied.

3.4 REINFORCEMENT AND ANCHORAGES

A. Unless indicated otherwise, install horizontal joint reinforcement 16
inches on center; 24 inches on center if used in veneer. Joint
reinforcement is in addition to bond beams.

B. Place masonry joint reinforcement in first and second horizontal joints
above and below openings. Extend 16 inches minimum each side of
opening.

C. Bond beams at all floors, roofs, 48 inches on center maximum, and at top
of walls.

D. Lap joint reinforcement ends minimum six (6) inches. Extend 16 inches
minimum each side of opening.

E. Embed wall ties in masonry backup for veneer at maximum 16 inches on
center vertically and 18 inches on center horizontally. Place so that no
single tie will support more than two (2) square feet of veneer. Place at
maximum three (3) inches on center each way around perimeter of
opening within 12 inches of openings. Use joint reinforcement for
veneer ties on masonry walls.

F. Reinforce joint corners and intersections with reinforcement anchor
systems.
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3.5 REINFORCING STEEL

A.
B.

C.
D.

E.

Place reinforcement, ACI 315 and UBC Chapter 24.

Locate reinforcing splices at points of minimum stress. Review location
of splices with ENGINEER.

Weld reinforcement, AWS D1.1.

Place reinforcing bars supported and secured against displacement.
Maintain position within 1/2 inch of true dimension.

Verify reinforcement is clean, free of scale, rust, dirt, and other foreign
coatings that would reduce bond to grout.

3.6 TOLERANCES

A.
B.
C.

F.

G.

Alignment of Columns and Pilaster: 1/4 inch maximum from true line.
Variation from Unit to Adjacent Unit: 1/32 inch maximum.

Variation from Plane of Wall: 1/4 inch in 10 feet and 1/2 inch in 20 feet
or more.

Variation from Plumb: 1/4 inch per story non-cumulative, 1/2 inch
maximum in two (2) stories or more.

Variation from Level Coursing: 1/8 inch in three (3) feet, 1/4 inch in 10
feet, 1/2 inch maximum.

Variation of Joint Thickness: 1/8 inch in three (3) feet.

Maximum Variance from Cross-Sectional Thickness of Walls: 1/4 inch
plus or minus.

3.7 MASONRY FLASHINGS

A. Extend flashings through veneer, turn up minimum eight (8) inches and
bed into mortar joints of masonry, seal substrate as required.

B. Lap end joints six (6) inches minimum and seal watertight.

C. Use flashing manufacturer's recommended sealant.

3.8 LINTELS

A. Furnish and install steel lintels as indicated.

B. [Install precast concrete lintels as indicated.

C. Install reinforced unit masonry lintels over openings where steel or
precast concrete lintels are not scheduled. Construct or shop fabricate
lintels using grout fill and reinforcing. Maintain eight (8) inches
minimum bearing or each side of opening.

D. Do not splice reinforcing bars in lintels.

E. Allow lintels to reach full strength before removing temporary supports.

3.9 GROUTED COMPONENTS

A. Reinforce bond beams as indicated. Use "H" blocks for bond beams and
"U" blocks for lintels.

B. Reinforce pilaster as indicated.

C. Lap splices minimum 40 bar diameters.

D. Place and consolidate grout fill without disturbing reinforcing. Grout
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lifts greater than eight (8) inches shall be mechanically vibrated. Do not
consolidate by rodding or shaking the vertical bars.

E. At bearing points fill masonry cores with grout a minimum of 24 inches
wide from bearing point to lower support member or bond beam.

3.10 CONTROL JOINTS
A. Do not continue horizontal joint reinforcing across control joints.

B. Form control joint by use of sheet building paper bond breaker one side
fitted to hollow contour of block unit end. Fill created core with grout
fill. Rake joint at exposed faces of rod and sealant.

C. [Install resilient control joint in continuous lengths. Heat or solvent weld
butt and corner joints in accordance with manufacturer's instructions.

3.11 BUILT-IN WORK

A. Build in metal door frames, fabricated metal frames, window frames,
wood nailing strips, anchor bolts, plates, and other items. Place all
anchor bolts in solid grouted cores.

B. Build items plumb and level.

C. Bed anchors of metal door and glazed frames in mortar joints. Fill frame
voids solid with mortar. Fill masonry cores with grout for one core from
framed openings.

D. Do not build in organic materials.
3.12 CUTTING AND FITTING

A. Modify completed work for chases, pipes, conduit, sleeves, grounds, and
other items as required. Cooperate with other sections of work to
provide correct size, shape, and location.

B. Obtain approval before modifying any area not indicated or where
appearance or strength of masonry work may be impaired.

3.13 CLEANING AND SEALING

A. Brush off excess mortar as work progresses. Dry brush at end of each
day's work.

B. Final Cleaning: After mortar is thoroughly set and cured and damaged
surfaces are repaired, clean sample wall area of approximately 20 square
feet. Obtain ENGINEER's approval of sample cleaning before
proceeding to clean masonry work:

1. Dry clean to remove large particles of mortar using wood paddles
and scrapers. Use chisel or wire brush if necessary.

2. Scrub down wall with stiff fiber brush and either a solution of 1/2
cup of trisodium phosphate and 1/2 cup of household detergent
dissolved in 1 gallon of water, or approved masonry cleaner.

3. Rinse walls by washing off cleaning solution, dirt, and mortar
crumbs using clean, 100 percent soluble pressurized water.

C. Sealing: Siloxane, Section 07 19 00 on indicated surfaces.
3.14 PROTECTION
A. Maintain protective boards at exposed external corners that may be
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damaged by construction activities.
B. Provide protection without damaging completed work.
C. Atday's end, cover unfinished walls to prevent moisture infiltration.
D. Protect adjacent finished surfaces from damage.

END OF SECTION
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SECTION 05 05 10
METAL GALVANIZING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Application of a zinc coating on fabricated metal items.
B. Repair of damaged galvanized surfaces.

1.2 REFERENCES
A. ASTM Standards:

Al123  Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products.

A153  Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
A780 Repair of Damaged Hot-Dip Galvanized Coatings.
B6 Zinc (Slab Zinc).

E376  Measuring Coating Thickness by Magnetic-Field or
Eddy-Current (Electromagnetic) Test Methods.

B. FS Standards:

TT-P-641  Primer Coating, Zinc Dust - Zinc Oxide (for
Galvanized Surfaces).

C. Military Standards:
P-21035 Paint, High Zinc Dust Content, Galvanizing Repair.
1.3 QUALITY ASSURANCE

A. When requested, verify weight of zinc coating in accordance with ASTM
E376.

PART 2 PRODUCTS

2.1 ZINC METAL

A. Use zinc for coating that conforms to ASTM B6 and is at least equal to
the grade designated as "Prime Western".

249



050510 METAL GALVANIZING

PART 3 EXECUTION

3.1 GALVANIZING

A. Provide a zinc coating for those items indicated or specified to be
galvanized as follows:

1. ASTM A123 for galvanizing rolled, pressed and forged steel shapes,
plates, bars and strips 1/8 inch thick and heavier.

2. ASTM A153 for galvanizing iron and steel hardware.
3.2 WEIGHT OF COATING

A. Apply zinc on 1/8 inch to 3/16 inch thick steel at a rate of at least two (2)
ounces per square foot of surface area.

B. Apply zinc on 1/4 inch and thicker steels at a rate of at least 2.3 ounces
per square foot with no individual test measuring less than two (2)
ounces per square foot of surface area.

3.3 REPAIR OF DAMAGED COATING

A. Shop Damage: Repair galvanized surfaces by the metallizing, hot stick
or zinc rich paint, ASTM C780 process.

B. Field Damage: Repair cut, burned or uncoated surfaces by coating with
a dust-zinc oxide paint conforming to FS TT-P-641 or MIL P-21035.

END OF SECTION
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SECTION 05 05 23
BOLTS, NUTS AND ACCESSORIES

PART 1

GENERAL

1.1 SECTION INCLUDES

A.
B.

Steel bolts, nuts, washers, clamps, straps, rods and accessories.
Galvanize bolts, nuts and accessories unless specified otherwise.

1.2 REFERENCES

A. AISC Standards:
MO11: Manual of Steel Construction.
B. ASME Standards:
B1.1 Unified inch Screw Threads (UN and UNR Thread Form),
Supplement.
C. ASTM Standards:
A126  Gray Iron Castings for Valves, Flanges, and Pipe Fittings.
A197  Cupola Malleable Iron.
A307 Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength.
A325  High-Strength Bolts for Structural Steel Joints.
A506  Steel, Sheet and Strip, Alloy, Hot-Rolled and Cold-Rolled,
Regular Quality and Structural Quality.
A575  Steel Bars, Carbon, Merchant Quality, M-Grades.
F593  Stainless Steel Bolts, Hex Cap Screws, and Studs.
PART 2 PRODUCTS

2.1 MATERIALS

A.

General:

1. Galvanize bolts, nuts, and accessories, Section 05 05 10, (except if
stainless steel is required).

2. All sizes bolts and nuts, American Standard machined heavy
hexagon heads with class two (2) fit and threads, ASME B1.1.

Standard Bolts: Steel, ASTM A307.
High Strength Bolts: Steel, ASTM A325.

Anchor Bolts: Steel, ASTM A307, or ASTM F593 if stainless steel is
indicated.

Washers: Grey iron, ASTM A126.
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F. Clamps and Straps: Steel, ASTM A506.
G. Rods: Steel, ASTM A575.
H. Rod Coupling: Mallable iron, ASTM A197.

PART 3 EXECUTION

3.1 INSTALLATION

A. Torque all nuts and bolts by procedures contained in AISC M011 to
secure items requiring fastening.
B. Extend bolt through nut not less than 1/4 inch beyond nut.

END OF SECTION
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SECTION 05 12 00

STRUCTURAL STEEL FRAMING

PART1 GENERAL

1.1 SECTION INCLUDES

A. Structural steel framing members, structural steel support members,
struts, and miscellaneous structural steel members with required bracing,
welds, and fasteners.

B. Base plates, shear stud connectors, expansion joint plates, and related
structural steel items.

1.2 REFERENCES

A. AISC Standards:

S302
S326
5329

Steel Buildings and Bridges.
Cold-Formed Structural Members for Buildings.
Structural Joint Using ASTM A325 or A 490 Bolts.

B. ASTM Standards:

Ab

A27
A36
AS3

A242
A307
A325
A441

A446

A490

A500

A501

A502
AS570

General Requirements for Rolled Steel Plates, Shapes,
Sheet Piling, and Bars for Structural Use.

Steel Castings, Carbon, for General Application.
Structural Steel.

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded
and Seamless.

High-Strength Low-Alloy Structural Steel.
Carbon Steel, Bolts and Studs, 60,000 psi Tensile Strength.
High-Strength Bolts for Structural Steel Joints.

High-Strength Low-Alloy Structural Manganese Vanadium
Steel.

Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip
Process, Structural (Physical) Quality.

Heat-Treated Steel Structural Bolts, 150 ksi (1035 MPa)
Minimum Tensile Strength.

Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.

Hot-Formed Welded and Seamless Carbon Steel Structural
Tubing.

Steel Structural Rivets.

Steel, Sheet and Strip, Carbon, Hot-Rolled, Structural
Quality.
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A606  Steel Sheet and Strip, High-Strength, Low-Alloy,
Hot-Rolled and Cold-Rolled, with Improved Atmospheric
Corrosion Resistance.

A607  Steel Sheet and Strip, High-Strength, Low-Alloy,
Columbium and or Vanadium, or Both, Hot-Rolled and
Cold-Rolled.

A611  Steel, Sheet, Carbon, Cold-Rolled, Structural Quality.

C. AWS Standards:

D.

DI1.1  Structural Welding Code Steel.
FS Standards:
TT-P-31 Paint, Oil: Iron Oxide, Ready-Mixed, Red and Brown.

1.3 SUBMITTALS

A.

Heat of Steel or Iron: Before fabrication, submit a mill certified test
report for each heat of steel or iron from which the material is to be
fabricated containing the results of chemical and physical tests required
by ASTM specifications for the materials. Select the material from as
few heat numbers as possible and furnish certified mill test reports for
each of the heat numbers. Submit two (2) Samples from each heat
number; one for the tension test and one for the cold-bend test. If the
heat numbers cannot be identified ENGINEER may select random
specimens from unidentifiable heats.

Certification of Welders: Provide certification that welders to be
employed in work have satisfactorily passed AWS qualification tests
within the previous 12 months on the same type of work to be done. If
recertification of welders is required, retesting will be CONTRACTOR's
responsibility.

1.4 QUALITY ASSURANCE

A.

Codes and Standards:
1. AISC S302, AISC S326, AISC S329.
2. ASTM A6 and AWS D1.1.

Qualify welding processes and welding operators in accordance with
AWS.

Supplementary Tests:

1. ENGINEER reserves right to require or make additional mill and
laboratory tests. The number of such additional tests will be limited
as follows, except that in case of Failure of the material to comply
with ASTM requirements, more tests may be made or the materials
rejected:

a. Structural Steel: One complete test for each heat number or
each 10 tons of identifiable stock.

b. Rivets: One complete test for each size.
c. Bolts: One complete test for each lot.

2. "Identifiable stock" is material for which authentic records of the
chemical and physical properties are available.
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3. Cut and machine test specimens in accordance with ASTM
specifications for material to be tested.

When fabrication is to be done using material already in stock, obtain
approval before fabrication.

Furnish steel with rolling and cutting tolerances, permissible variations
in weight and dimensions, defects, and imperfections that meet the limits
contained in ASTM A6.

1.5 SHOP DRAWINGS

A.
B.

Submit Shop Drawings, Section 01 33 00.

Indicate profiles, sizes, spacing, and locations of structural members,
connections, attachments, fasteners, cambers, loads, and any special
details.

Indicate welded connections using standard AWS welding symbols.
Indicate net weld lengths.

Under seal of a structural professional engineer prepare Shop Drawings
structural connections, setting drawings, templates, and directions for
installation for anchor bolts and other anchorages to be installed by
others.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver anchor bolts and anchorage devices which are to be embedded in
concrete or masonry in ample time to not delay work.

B. Store materials to permit easy access for Inspection and identification.
Keep steel members off the ground using pallets, platforms, or other
supports. Protect steel members and packaged materials from corrosion
and deterioration.

C. Do not store materials on structure in a manner that might cause
deterioration or damage to members or supporting structures. Repair or
replace damaged materials or structures.

PART 2 PRODUCTS
2.1 GENERAL

A. For fabrication of work which will be exposed to view, use only
materials which are smooth and free of surface blemishes, including
pitting, seam marks, roller marks, rolled trade names, and roughness.

B. Remove blemishes by grinding or by welding and grinding before

cleaning, treating, and application of surface finishes.

2.2 STRUCTURAL STEEL FRAMING MATERIALS

A.

Stock Materials: Select the material intended for use from stock and
place it in a location apart from other stock material and accessible for
Inspection and sampling.

Structural Steel Shapes, Plates, and Bars: ASTM A36 steel.
High Strength Low-Alloy Structural Steel: In accordance with ASTM
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A242, A 441, A 606, A 607, or A 446 (Grades C, D, or E) as indicated.
D. Tubing:

1. Cold-formed steel, ASTM A500, Grade B.

2. Hot-formed steel, ASTM A501.

E. Pipe: ASTM AS53 steel Type E or S, Grade B with black finish, except
where indicated to be galvanized.

F. Copper Bearing Structural Steel: ASTM A36, A 446, A 570, or A 611
as indicated.

G. Castings: ASTM A27 Grade 65-35, medium strength carbon steel.
2.3 STEEL ACCESSORIES
A. Anchor Bolts: Galvanized steel; Section 05 05 23.

B. Unfinished Threaded Fasteners: ASTM A307, Grade A, regular low
carbon steel bolts and nuts with hexagonal heads and nuts for all
connections.

C. High Strength Threaded Fasteners: Heavy hexagon structural bolts,
heavy hexagon nuts, and hardened washers. Quenched and tempered
medium carbon steel bolts, nuts, and washers complying with ASTM
A325. For high strength low alloy steel, provide Type 3 fasteners of
similar composition as members to be connected.

D. Rivets: ASTM A502, high strength, hot-driven type or
carbon-manganese steel.

E. Welding Materials: Refer to AWS D1.1; type required for materials
being welded. For high strength, low alloy steel provide electrodes,
welding rods, and filler metals equal in strength and compatible in
appearance with parent metal joined.

F. Primer: FS TT-P-31, red paint.
2.4 FABRICATION

A. Fabricate structural steel members in accordance with AISC
specifications and as indicated on approved Shop Drawings.

B. Fabricate and assemble structural members in shop to greatest extent
possible. Provide camber in structural members where indicated.
Properly mark and match-mark materials for field assembly. Fabricate
for delivery sequence which will expedite erection and minimize field
handling of materials. Where finishing is required, complete assembly,
including welding of units before start of finishing operations. Provide
finish surfaces of members exposed in final structure free of markings,
burrs, and other defects.

C. Connections: Weld or bolt shop connections as indicated. Bolt field
connections except where welded connections or other connections are
indicated. Provide high strength, threaded fasteners for principal bolted
connections, except where unfinished bolts are indicated.

D. High Strength Bolted Construction: Install high strength, threaded
fasteners in accordance with AISC S329.

E. Welded Construction: Comply with AWS welding code for procedures,
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appearance, and quality of welds and methods used in correcting welding
work. For high strength, low alloy steels follow welding procedures
recommended by steel producer for exposed and concealed connections.

Holes for Other Work: Provide holes required for securing other work to
structural steel framing and for passage of other work through steel
framing members as shown on approved Shop Drawings. Provide
threaded nuts welded to framing and other specialty items as indicated to
receive other work. Cut, drill, or punch items as indicated to receive
other work. Cut, drill, or punch holes perpendicular to metal surfaces.
Do not flame cut holes or enlarge holes by burning. Drill holes in
bearing plates.

2.5 SHOP PAINTING

A.

General: Shop paint structural steel, except those members or portions
of members to be embedded in concrete or mortar. Paint embedded steel
which is partially exposed on exposed portions and initial two (2) inches
of embedded areas only. Do not paint surfaces which are to be welded
or high strength bolted with friction type connections. Do not paint
surfaces of exposed high strength, low alloy steel members. Apply two
(2) coats of paint to surfaces which are inaccessible after assembly or
erection. Change color of second coat to distinguish it from first.

Surface Preparation: After Inspection and before shipping clean steel
work to be painted. Remove loose rust, loose mill scale, spatter, slag, or
flux deposits. Clean steel per Steel Structures Painting Council (SSPC)
standards.

2.6 NON-SHRINK GROUT

A.

Cement based, Section 03 61 00.

PART 3 EXECUTION

3.1 INSPECTION

A.

Examine areas and conditions under which structural steel work is to be
installed and notify ENGINEER in writing of conditions detrimental to
proper and timely completion of work. Do not proceed with work until
unsatisfactory conditions have been corrected.

3.2 ERECTION

A.
B.

C.

O

Erect structural steel in accordance with AISC Specifications.

Have all torque wrenches or impact wrenches certified by a testing
laboratory before starting erecting.

Make provisions for erection loads and for sufficient temporary bracing
to maintain structure safe, plumb, and in true alignment until completion
of erection and installation of permanent bracing.

Do not field cut or alter structural members without approval.

Clean concrete and masonry bearing surfaces. Clean bottom surface of
base and bearing plates. Set loose and attached base plates and bearing
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plates for structural members on jack nuts for leveling adjustments.

F. Tighten anchor bolts after supported members have been positioned and
plumbed.

G. Pack non-shrink grout solidly between bearing surfaces and bases or
plates to ensure that no voids remain. Finish exposed surfaces, protect
installed materials, and allow to cure.

H. Set structural frames accurately to lines and elevations indicated. Align
and adjust various members forming a part of a complete frame or
structure before permanently fastening. Clean bearing surfaces and other
surfaces which will be in permanent contact before assembly. Perform
necessary adjustments to compensate for discrepancies in elevations and
alignment. Level and plumb individual members of structure within
specified AISC tolerances.

I.  Establish required leveling and plumbing measurements on mean
operating temperature of structure.

J. Splice members only where indicated and accepted on Shop Drawings.

K. On exposed welded construction remove erection bolts, fill holes with
plug welds, and grind smooth at exposed surfaces.

L. Comply with AISC Specifications for bearing, adequacy of temporary
connections, alignment, and removal of paint on surfaces adjacent to
field welds.

M. Do not enlarge unfair holes in members by burning or by use of drift
pins, except in secondary bracing members. Ream holes that must be
enlarged to admit bolts.

N. Do not use gas cutting torches for correcting fabrication errors in
structural framing.

0. Immediately after erection clean field welds, bolted connections, and
abraded area of shop paint. Apply paint to exposed area with same
materials as used for shop painting. Apply by brush or spray to provide
a minimum dry film thickness of two (2) mils.

END OF SECTION
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SECTION 05 51 00
METAL STAIRS

PART1 GENERAL

1.1 SECTION INCLUDES

A. Steel stair frame of structural sections with open or closed risers and
balusters and handrailing.

B. Open grate, checkered plate, pan to receive concrete fill, shop cast
concrete, stair treads, and landings.

1.2 REFERENCES
A. ANSI Standards:
A202.1 Metal Bar Grating.
B. ASTM Standards:
A36 Standard Specification for Structural Steel.

AS3 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded
and Seamless.

A446  Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip
Process, Structural (Physical) Quality.

A500 Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.

A501 Hot-Formed Welded and Seamless Carbon Steel Structural
Tubing.

C. AWS Standards:
DI1.1  Structural Welding Code Steel.
D. FS Standards:
TT-P-636  Paint, Coating, Alkyd, Wood and Ferrous Metal.

TT-P-641  Primer Coating, Zinc Dust - Zinc Oxide (for
Galvanized Surfaces).

1.3 STRUCTURAL REQUIREMENTS

A. Unless indicated otherwise, fabricate stair assembly to support uniform
live load of 100 pounds per square foot with deflection of stringer not to
exceed L/180 of span, minimum or a concentrated load of 300 pounds.

B. Unless indicated otherwise, railing assembly, wall rails, and attachments
to resist lateral force of 50 pounds minimum per lineal foot or a 200
pound vertical or horizontal concentrated load without damage or
permanent set.
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1.4 SHOP DRAWINGS
A. Submit Shop Drawings, Section 01 33 00.

B. Indicate profiles, sizes, connection attachments, reinforcing, anchorage,
openings, size and type of fasteners, and accessories.

C. Include erection drawings, elevations, and details where applicable.

D. Indicate welded connections using standard AWS welding symbols.
Indicate net weld lengths.

E. Prepare Shop Drawings under seal of a structural professional engineer.
1.5 SAMPLES

A. Submit Samples, Section 01 33 00.

B. Submit 12 inches long Sample of plastic handrail covering when used.

PART 2 PRODUCTS

2.1 MATERIALS
A. Structural steel, ASTM A36.
B. Tubing: Steel:
1. ASTM A500, Grade B, ASTM A501, or
2. ASTM A53, Grade B, Schedule 40.

Sheet Steel: ASTM A446, Grade B, structural quality with 0.25
ounce/square foot, galvanized, Section 05 05 10 when indicated.

Plastic Handrail Cover: Extruded PVC of the shape and color indicated.
Bolts, Nuts, and Washers: Steel, Section 05 05 23.
Gratings: Steel or aluminum as indicated and per ANSI A202.1.

)

@ammo

Welding Materials: Type required for materials being welded, AWS
DI.1.

Primer: Red; for shop application and field touch-up,; FS TT-P-636,
Touch-up for Galvanized Surfaces: FS TT-P-641 primer.

2l

J. Exposed Mechanical Fastenings: Flush countersunk screws or bolts;
unobtrusively located; consistent with design of structure.

K. Stair Treads: Shop cast concrete in metal pan as indicated.
2.2 FABRICATION - GENERAL

A. Verify dimensions indicated before shop fabrication.

B. Fabricate items with joints tightly fitted and secured.

C. Fitand shop assemble sections in largest practical sizes for handling
through building openings.

D. Grind exposed welds flush and smooth with adjacent finished surface.
Ease exposed edges to small uniform radius.

E. Make exposed joints butt tight, flush, and hairline.
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F.

G.

Accurately form components required for anchorage of stairs, landings,
and railing to each other and to structure.

Install continuous plastic handrail cover if indicated. Heat weld joints
and trim smooth.

2.3 FABRICATION - PAN STAIRS AND LANDINGS

A.

F.

G.

Fabricate stairs with closed or open risers and treads of pan construction
to receive concrete as indicated.

Form treads and risers from minimum 12 gage sheet stock.
Secure tread pans to stringers by welding or bolting in place.

Form stringers of rolled steel channels or rectangular hollow sections as
indicated.

Form landings from minimum seven (7) gage sheet stock. Reinforce
underside with angles or metal tees to attain design load requirements.

Form balusters of 1-1/2 inch diameter or square steel sections, weld or
bolt to stringers.

Prime paint components.

2.4 FABRICATION - CHECKERED PLATE STAIRS AND LANDINGS

A.

D.

Form treads from minimum seven (7) gage checkered steel plate; primer
paint or galvanize as indicated. Weld or bolt to stringer support clips.
Bend nosing to a 1 inch radius and return down 1-1/2 inch.

Form stringers of rolled steel channels or rectangular hollow sections,
and prime paint or galvanize as indicated.

Form landings from minimum seven (7) gage checkered steel plate;
prime paint or galvanize finish as required. Reinforce underside with
angles or metal tees to attain design load requirements.

Form balusters of 1-1/2 inch diameter or square steel sections, and weld
or bolt to stringers; prime paint or galvanize finish as required.

2.5 FABRICATION - OPEN GRATING STAIRS AND LANDINGS

A.

B.

C.

Fabricate treads 1 inch thick in accordance with ANSI A202.1 of welded
steel bars, welded or bolted to supports; galvanized finish.

Form stringers of rolled steel channels or rectangular hollow sections;
galvanize finish.

Form landings 1 inch thick in accordance with ANSI A202.1 (same as
treads); galvanized finish. Reinforce underside with angles or metal tees
to attain design load requirements.

Form balusters of 1-1/2 inch diameter or square steel sections, welded or
bolted to stringers; galvanized finish.
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2.6 FABRICATION - UNIT STAIR TOWERS

A. Fabricate self-supporting steel stair towers with formed treads and risers,
steel channel stringers; landing platforms, sectioned for transport; corner
structural support members designed to support full weight of complete
stair tower plus design live load; with steel railings, posts, and balusters.

B. Fabricate stair towers in height not exceeding 40 feet, designed for
stacking to height of building as a self-supporting structure.

2.7 FINISH
A. Clean surfaces of rust, scale, grease, and foreign matter before finishing.

B. Do not prime surfaces in direct contact with fresh concrete or where field
welding is required.

C. Prime paint items specified with one coat.
D. Galvanize items to minimum 1.25 ounces per square foot zinc coating.

PART 3 EXECUTION

3.1 ERECTION

A. Erect stairs level and plumb, free from distortion or defects detrimental
to appearance or performance.

B. Provide anchors, plates, angles, hangers, and struts required for
connecting stairs to structure.

C. Verify alignment with adjacent construction. Coordinate related work.
D. Do not field cut or alter members.

E. Field bolt and weld to match standard of shop bolting and welding. Hide
bolts and screws whenever possible. Where not hidden, use flush
countersunk fastenings.

F. Mechanically fasten joints butted tight, flush, and hairline. Grind welds
smooth and flush.

END OF SECTION
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SECTION 05 53 00
GRATINGS AND FLOOR PLATES

PART1 GENERAL

1.1 SECTION INCLUDES
A. Grating, floor plates, and seats.
1.2 REFERENCES
A. ASTM Standards:
A36 Structural Steel.

D1187 Asphalt-Base Emulsions for Use as Protective Coatings for
Metal.

B. FS Standards:
TT-P-636  Paint, Coating, Alkyd, Wood and Ferrous Metal.
1.3 SUBMITTALS

A. Before ordering or fabrication of grating, floor plates, or seats, submit
Shop Drawings of all pieces with positioning diagram for approval,
Section 01 33 00.

1.4 STRUCTURAL REQUIREMENTS

A. Unless otherwise noted, fabricate gratings and floor plates to support
uniform live load of 100 pounds per square foot with deflection not to
exceed L/240 of span, minimum or a concentrated load of 400 pounds.

B. Maximum weight of grating and floor plate units 100 pounds unless
indicated otherwise.

PART 2 PRODUCTS

2.1 MATERIALS

A. Grates: Aluminum, galvanized steel, or fiberglass grating as indicated.
Furnish grating of the type, dimensions, and weights required.

B. Floor Plates: Floor plates fabricated from ASTM A36 steel with
checkered pattern of the dimensions and thickness indicated.

C. Seats: Seats for all grating and floor plates as indicated. Fabricate seats
for steel grating, fiberglass grating, or steel floor plates from steel
sections or as indicated. Fabricate seats for aluminum grating from
aluminum sections or as indicated.
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2.2 FABRICATION
A. Band all grating.
B. Cut grating so that grating pattern matches adjacent sections.

C. Fabricate grating, floor plates, and seats so that adequate clearance is
maintained.

PART 3 EXECUTION

3.1 CONSTRUCTION
A. Install gratings, floor plates, and seats as indicated.

B. Coat all aluminum surfaces in contact with concrete with ASTM D1187
bituminous coating FS TT-P-636 zinc chromate primer.

C. Block all seats during the placing of concrete so that clearances are
maintained.

END OF SECTION
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SECTION 05 56 00
METAL CASTINGS

PART1 GENERAL

1.1 SECTION INCLUDES

A. Castings for grates, frames and covers for Manholes, catch basins, tree
wells, monument boxes, water meters, etc.

1.2 REFERENCES
A. ASTM Standards:
A27 Steel Castings, Carbon, for General Application.
A48Gray Iron Castings.
A148  Steel Castings, High-Strength, for Structural Purposes.
B22 Bronze Castings For Bridges and Turntables.
B584  Copper Alloy Sand Castings For General Applications.

D1187 Asphalt-Base Emulsion for Use as Protective Coatings for
Metal.

E10 Brinell Hardness of Metallic Materials.
1.3 SUBMITTALS
A. Shop Drawings, Section 01 33 00.

B. Manufacturer's affidavit certifying materials comply with Part 2
requirements. (X-ray certification mandatory).

1.4 QUALITY ASSURANCE

A. Make castings true to pattern in form and dimension and free from
defects that would affect the service value of the casting.

B. Repair minor defects that do not impair the strength of a casting.

C. Reject castings that show injurious defects revealed by X-ray or
machining operations.

1.5 PRODUCT DELIVERY, HANDLING AND STORAGE

A. Deliver and handle castings and gratings to prevent warping, rusting and
damage.

B. Store all items on flexible surface and protect items from adverse
environmental conditions.

PART 2 PRODUCTS

2.1 STEEL CASTINGS
A. High Strength Steel Castings For Structural Purposes: ASTM A148,
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Grade 80-50, except that the steel shall contain not less than 0.60 percent
of manganese and not less than 0.20 percent silicon.

B. Mild-to-Medium Carbon Steel Castings For General Applications,
ASTM A27: Grade 65-35 with a minimum Brinell hardness number of
130 when tested in accordance with ASTM E10.

2.2 GRAY IRON CASTINGS

A. All castings not specifically classified below shall conform to the
requirements of ASTM A48, Class 30:

1. Grate, frame, cover castings sets for utilities, ASTM A48, Class 35.
2. Railings, railing posts and wheel guards; ASTM A48, Class 40.

3. Rockers, rocker plate bearings and bearing plates for bridges;
ASTM A48, Class 50.

2.3 BRONZE CASTINGS
A. Expansion and Bearing Plates: Alloy C, ASTM B22.

B. Ornamental Tablets, Railings, Miscellaneous Ornaments and Fixtures:
Alloy 1B, ASTM B584.

PART 3 EXECUTION

3.1 PREPARATION

A. Fit bearing surfaces of flush fitting machined castings together firmly
without rocking. ENGINEER reserves the right to reject rocking sets.

B. Ensure castings are boldly filleted at angles and the arises are sharp and
true. Unless indicated otherwise all letters shall be heavily raised and
spaced to secure a uniform and balanced effect over the entire area of the
panel.

C. Before castings are removed from the foundry, ensure they are cleaned
and the parting lines, gates, and risers are ground flush.

D. Ensure sets are coated in quality ASTM D1187 asphalt paint unless
galvanized or bronze sets are specified or required.

3.2 INSTALLATION

A. Furnish and install all supplementary or miscellaneous items,
appurtenances and devices incidental to or necessary for a sound, secure
and complete installation of castings.

B. Adjust Street Fixtures elevation; Section 33 05 14.

C. Install countersunk flat head screw security bolts flush with top of grate.
3.3 CLEANING

A. Clean all castings free of grease, dirt, burrs, etc.

END OF SECTION
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SECTION 06 61 00
ROUGH CARPENTRY

PART 1

GENERAL

1.1 SECTION INCLUDES
A. Rough carpentry work not specified as part of other sections that is

generally not exposed, except as otherwise indicated, and includes but is
not limited to:

1. All wood framing and sheathing.

Furring.

Blocking for roofing system and related metal flashings.
Blocking for roof mounted items.

Wood posts and beams.

Wood grounds, nailers, blocking, and sleepers.
Subflooring and underlayment.

© N oL R W

. Preservative wood treatment where required.

1.2 REFERENCES
A. ANSI Standards:

B.

C.

A208.1 Mat-Formed Wood Particleboard.
APA Standards:

E304  Design/Construction Guide Residential and Commercial.
ASTM Standards:

D226  Asphalt-Saturated Organic Felt Used in Roofing and
Waterproofing.

E84 Surface Burning Characteristics of Building Materials.
AWPA Standards:
M4 Care of Pressure Treated Wood Products.

LP-2  Wood Lumber, Timber, Plywood, Pressure Treated With
Waterborne Preservatives for Above Ground Use.

AWPB Standards:

LP-22: Quality Control and Inspection Procedures for Soft Wood
Lumber, Timber, Plywood, Pressure Treated With
Waterborne Preservatives for Ground Contact Use.

FS Standards:
TT-W-571 Wood Preservative, Treating Practices.

N.F.P.A. Standards:
Manual for House Framing.
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H. NPA Standards:
PS 1 Construction and Industrial Plywood.
PS20 Softwood Lumber.
PS 51 Hardwood Lumber.
I. UL Standards:

790 Tests for Fire Resistance of Roof Covering Materials.

1.3 SUBMITTALS

A.

Certificate of Pressure Treatment: Chemical solutions used, salt
retention, and conformance. Include statement that moisture content of
treated materials was reduced to maximum of 15 percent before
shipment.

Certificate of Preservative and Fire-retardant Treatment: Plant
certification that material complies with this specification and will not
bleed through finished surfaces.

1.4 QUALITY ASSURANCE

A.
B.
C.

D.
E.

Lumber Grading Rules and Species: PS1.
Plywood Grading Rules and Recommendations: PS 20, PS 51.
Factory-marking:

1. Type, grade, moisture content, inspection service and producing
mill.

2. Marking may be omitted if certificate of inspection is provided for
each shipment.

Underwriters' Laboratories, Inc.

Preservative and Pressure Treatment Standards: American Wood
Preservers' Association.

1.5 PRODUCT DATA

A.

Where dimensional lumber is required to comply with minimum
allowable unit stresses, submit listing of species and grade selected for
each use, and submit evidence of compliance with specified
requirements. Compliance may be in form of a signed copy of
applicable portion of lumber producer's grading rules showing design
values for selected species and grade. Design values shall be as
approved by the Board of Review of American Lumber Standards
Committee.

For woods requiring preservative treatment, submit manufacturer's
treatment literature and instructions for use and certification by treating
plant stating chemicals and process used, net amounts of preservative
retained, compliance with applicable standard, and expected Service
Life.

For woods requiring fire-retardant treatment, submit manufacturer's
treatment literature and instructions for use and certification by treating
plant that the treated woods comply with the applicable requirement and
that the treating chemicals will not bleed out or affect finished surfaces.
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1.6 PRODUCT HANDLING AND STORAGE

Keep wood covered, well ventilated, dry, and not in contact with earth

Store wood to protect from warpage or delamination. Do not use woods
damaged by improper protection.

Protect fire-retardant treated materials against high humidity and
moisture during storage and erection.

Time delivery and installation to avoid delaying progress of other work.
Handle treated lumber and plywood and treat penetration damage per

A.
when not being used.
B.
C.
D.
E.
AWPA M4,
PART 2 PRODUCTS

2.1 LUMBER MATERIALS

A.

Factory mark each piece of lumber with type, grade, mill and grading
agency.

Provide dimensioned lumber; PS 20.
Provide dressed lumber, S4S, unless otherwise indicated.

Provide seasoned lumber with 19 percent maximum moisture at time of
dressing and shipment for sizes two (2) inches or less unless indicated
otherwise.

For light bearing walls and framing use construction grade Hemlock-fir
North or better.

For interior nonbearing partition walls use stud grade Hemlock-fir North
or better unless indicated otherwise.

For structural framing use No. 2 grade Douglas-fir or Larch or any
species or grade meeting the following requirements:

1. Fy: 1,250 psi minimum.
2. E: 1,700,000 psi minimum.

2.2 PLYWOOD OR PARTICLEBOARD MATERIALS

A.

B.

C.

D.

Factory mark each sheet of plywood or particleboard with the
appropriate trademark and grade.

Use plywood for subflooring, roofing, bracing, or other concealed areas
that is APA performance rated, complying with the requirements
indicated for grade designation, span rating, exposure durability
classification, edge detail, and thickness.

Subflooring: Tongue and groove exterior rated sheathing thickness and
span as indicated.

Wall sheathing: C-D exterior rated; thickness as indicated:
1. 5 ply minimum, for use behind any veneer.
2. 4 ply minimum, for all other uses.
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E. For roof sheathing use C-D exterior rated plywood, thickness and span
as indicated.

F. Provide mat-formed particleboard, Grade 1-M-1, complying with ANSI
A208.1, in thickness indicated.

2.3 ACCESSORIES

A. Nails, Spikes, and Staples: Galvanized for exterior, high humidity
locations, and treated wood, cement coated for other interior locations,
Size and type to suit application.

B. Bolts, Nuts, Washers, Lags, and Screws: Medium carbon steel; Section
05 05 23. Size and type to suit application; galvanized for exterior
locations, high humidity locations, and treated wood; plain finish for
other interior locations.

C. Fasteners:
1. Toggle bolt type for anchorage to hollow masonry.

2. Expansion shield and lag bolt type for anchorage to grouted
masonry or concrete.

3. Bolts or power activated type for anchorage to steel.

D. Building Paper: 30 pound density asphalt saturated felt, non-perforated,
ASTM D226.

E. Metal Framing Devices: Provide metal framing devices indicated.

F. Sound Board: Cellulose fiber board, specifically produced for sound
deadening properties, thickness as indicated.

2.4 WOOD TREATMENT MATERIALS

A. Preservative Treatment: Where lumber or plywood is indicated as PT or
"Treated", comply with applicable standard C2 (lumber) and C9
(plywood) of AWPB Standards listed below. Mark each treated item
with the AWPB Quality Mark Requirements.

B. Pressure treat above ground items with water-borne preservatives
complying with AWPB LP-2. After treatment, kiln dry to a maximum
moisture content of 15 percent. Treat indicated items and the following:

1. Wood cants, nailers, curbs, blocking, stripping, and similar members
in connection with roofing, flashing, vapor retarders, and
waterproofing.

2. Wood sills, sleepers, blocking, furring, stripping, and similar
concealed members in contact with masonry or concrete.

3. Wood framing members less than 18 inches above grade.
4. Any wood framing members or elements exposed to weather.

C. Pressure-treat wood in contact with ground or fresh water with
water-borne preservatives for gound contact use complying with AWPB
LP-22.

D. Ifcut after treatment, coat cut surface with heavy brush coat of same
chemical used for treatment and to comply with AWPA M4.

E. Complete fabrication of items that require treatment before the treatment
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G.

step where possible. If cut after treatment, coat cut surfaces with heavy
brush coat of same chemical used for treatment. Inspect each piece of
lumber or plywood after drying and discard damaged or defective pieces.

Fire Retardant Treatment: Where "FR-S" lumber or plywood is
indicated, provide materials that comply with AWPA standards for
pressure impregnation with fire-retardant chemicals, and ASTM E84,
and show no increase in flame spread and significant progressive
combustion upon continuation of test for additional 20 minutes:

1.  Where treated items are exposed to exterior or to high humidities or
are to have a transparent finish in the form of stain or sealer, provide
materials which show no change in fire-hazard classification when
subjected to standard rain test (UL 790).

2. Use fire-retardant treatment which will not bleed through or
adversely affect type of finish indicated and which does not require
brush treatment of field-made end cuts to maintain fire-hazard
classification.

3. Kiln-dry treated items to maximum moisture content of 19 percent.

Inspect each piece of treated lumber or plywood after drying and discard
all defective pieces.

2.5 SOURCE QUALITY CONTROL

A.

B.

C.

Shop pressure treat wood materials requiring UL fire rating or pressure
impregnated preservatives to FS TT-W-571, Table 3.

Provide fire resistant treated materials with UL approved identification
on each piece.

Deliver fire retardant treated materials cut to required sizes to minimize
field cutting.

PART 3 EXECUTION

3.1 SITE TREATMENT OF WOOD MATERIALS

A.

E.

Brush or spray two (2) coats of preservative treatment for wood in
contact with cementitious materials, roofing, metal flashings, and within
18 inches of the ground.

Apply preservative treatment per manufacturer's instructions.

Treat site-sawn ends. Allow preservative to cure before placing
members.

Preservative treat items indicated as "PT", and fire retardant treated
items indicated as "FR-S".

Prime paint surfaces in contact with cementitious materials with an
exterior wood paint primer.

3.2 INSTALLATION - GENERAL

A.

Discard units of material with defects that might impair quality of work,
and units that are too small to use in fabricating work with minimum
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joints or optimum joint arrangement.

B. Set carpentry work accurately to required levels and lines with members
plumb and true and accurately cut and fitted.

C. Securely attach carpentry work to substrate by anchoring and fastening
as shown and as required by recognized standards. Countersink nail
heads and fill holes in exposed carpentry work.

D. Use common wire nails, except as otherwise indicated. Use finishing
nails for finish work. Select fasteners of size that will not penetrate
members where opposite side will be exposed to view or will receive
finish materials. Make tight connections between members. Install
fasteners without splitting of wood; predrill as required.

E. Refer to Uniform Building Code Table 25Q nailing requirements unless
indicated otherwise.

3.3 WOOD GROUNDS, NAILERS, BLOCKING, AND SLEEPERS

A. Provide wherever shown and where required for screeding or attachment
of other work. Form to shapes as shown and cut as required for true line
and level of work to be attached. Coordinate location with other work
involved.

B. Attach to substrates as required to support applied loading. Do not
countersink bolts and nuts unless otherwise shown. Where possible,
anchor to form work before concrete placement.

C. Provide permanent ground of dressed, preservative treated, key-bevelled
lumber not less than 1-1/2 inches wide and of thickness required to bring
face of ground to exact thickness of finish material involved. Remove
temporary grounds when no longer required.

3.4 STUD FRAMING

A. General: Provide stud framing, size and spacing indicated. Provide
single bottom plate and double-top plates two (2) inches thick by width
of studs; except single top plate may be used for non-load bearing
partitions. Nail or anchor plates to supporting construction.

B. Construct corners and intersection with not less than three (3) studs.
Provide miscellaneous blocking and framing indicated and as required
for support of facing materials, fixtures, and specialty items and trim.

C. Provide continuous horizontal blocking row at mid-height of single-story
partitions over eight (8) feet high and at midpoint of multi-story
partitions using two (2) inches thick members of same width as wall or
partitions.

D. Frame openings with multiple studs and headers. Provide nailed header
members of thickness equal to width of studs. Set headers on edge and
support on jamb studs.

E. For nonbearing partitions provide double-jamb studs and headers not less
than four (4) inches deep for openings three (3) feet and less in width,
and not less than six (6) inches deep for wider openings.

F. For load bearings partitions provide double-jamb studs for openings six
(6) feet and less in width, and triple-jamb studs for wider openings.
Provide headers of depth indicated, or if not, provide as recommended
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G.

by N.F.P.A. "Manual for House Framing".

Plywood Sheathing: Four (4) feet wide panels vertical or horizontal.
Fasten to framing as indicated. Block all edges with 2 x 4 minimum,
flat.

3.5 FLOOR JOIST FRAMING

A.

General: Provide framing of sizes and spacing indicated. Install with
crown edge up and support ends of each member with not less than 1-1/2
inches of bearing on wood or metal, or three (3) inches on masonry.
Attach to wood bearing members by toe nailing or metal connectors;
frame to wood supporting members with wood ledgers indicated, or if
not with metal connectors. Frame openings with headers and trimmers
supported by metal joist hangers; double headers and trimmers where
span of header exceeds four (4) feet. Provide solid blocking (two (2)
inches thick by depth of joist) at end of joists unless nailed to header or
end member. Do not cut, bore, notch, or drill holes in any joists without
ENGINEER's approval.

Lap members framing from opposite sides of beams, girders, or
partitions not less than four (4) inches or securely tie opposing members
together. Provide solid blocking (2 inches thick by depth of joist) over
supports.

Under jamb studs at openings provide solid blocking between joist.

Under non-load bearing partitions provide double joists separated by
solid blocking equal to depth of studs above.

Provide triple-joists separated as above under partitions receiving
ceramic tile and similar heavy finishes or fixtures unless otherwise
shown.

Provide bridging between joists where nominal depth-to-thickness ratio
exceeds four (4), at intervals of eight (8) feet. Use bevel cuts 1" x 4" or
2" x 3" wood bracing, double-crossed, and nailed both ends to joists, or
use solid wood bridging two (2) inches thick by depth of joist, end nailed
to joist, or use steel cross bridging of equivalent strength.

Stair Framing: Provide stair framing members of size, space, and
configuration indicated, or if not otherwise indicated, as required to
support a minimum uniform live load of 100 psf and minimum
concentrated load of 300 pounds applied to an area of four (4) square
inches at center of tread. Fabricate stair framing members to provide
exact fit with treads and risers with no change in dimensions between
landings.

3.6 PLYWOOD INSTALLATION

A.

B.

General: Comply with APA E 304 for types of plywood products and
applications indicated.

Fastening Methods: Fasten panels as indicated below:

1. Subflooring: Glue-nail to framing.

2. Plywood Backing Panels: Nail to supports.

Particleboard Underlayment: Install in compliance with the
recommendations of the NPA for the type of subfloor indicated. Fill and
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sand gouges, gaps, and chipped edges. Sand uneven joints flush.
Glue-nail underlayment to subflooring.
D. Sound Board: Glue and nail per manufacturer's instructions.

END OF SECTION
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SECTION 07 19 00
WATER REPELLANT

PART1 GENERAL

1.1 SECTION INCLUDES
A. Penetrating sealer over concrete and masonry.
1.2 REFERENCES
A. ASTM Standards:
C67 Sampling and Testing Brick, and Structural Clay Tile.
C140  Sampling and Testing Concrete Masonry Units.

C642  Specific Gravity, Absorption, and Voids in Hardened
Concrete.

C672  Standard Test Method for Sealing Resistance of Concrete
Surfaces Exposed to Deicing Chemicals.

B. DOT Standards:

NCHRP 244 Series IV~ Concrete Sealers for Protection of Bridge
Structures, National Cooperative highway Research Program,
Report 244, Dec 1981.

1.3 SUBMITTALS
A. Manufacturer's recommended installation procedures.
B. Performance criteria data sheet showing compliance.

PART 2 PRODUCTS

2.1 PENETRATING COMPOUND
A. Material: Unless indicated elsewhere, CONTRACTOR’s choice:
1. Organo-silane,
2. Organo-siloxane,
3. Silocanate,
4. Potassium silicate.
5. Styrene acrylic silane co-polymer
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B. Performance Criteria:

1.  Water Absorption Reduction: 75 percent minimum, ASTM C67,
ASTM C140, or ASTM C642.

2. Scaling Resistance (weight loss): Two (2) percent maximum,
ASTM C672, when subject to 500 cycles of freeze-thaw.

3. Chloride Ton Reduction: 75 percent minimum, NCHRP 244 series
IVv.

4. Moisture Vapor Permeability: 100 percent minimum, NCHRP 244
series IV.

5. Maximum Drying Time: 1-1/2 hours.

C. Volatile Organic Compounds (VOC): Comply with local, state and
federal requirements.

PART 3 EXECUTION

3.1 PREPARATION

A. Do not use water repellant on surfaces that are to receive hardeners.
Refer to Section 03 35 00.

B. Cure new concrete for 28 days before sealer application.

C. Remove curing compound before applying sealer. Do not expose large
aggregate.

D. Make surfaces dry and free of laitance, dirt, dust, paint, grease, oil, rust,
and other contaminants.

3.2 APPLICATION

A. Apply coating continuously and uniformly. Keep surface wet for 30 to
45 minutes.

END OF SECTION
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SECTION 07 21 00
INSULATION

PART 1

GENERAL

1.1 SECTION INCLUDES
A. Fiber fill, rigid, batt, spray, or granular insulation for:
1.

1.2 REFE

R

Insulation under slabs on grade.

Foundation wall insulation (and supporting backfill).

Block/board cavity wall insulation.

Loose cavity wall insulation.

Concealed and exposed board type building insulation.

Blanket type building insulation.

Loose fill building insulation.

ENCES

A. ASTM Standards:

C209

C516
C549
C665

C764
D2842
E84

Insulation Board (Cellulosic Fiber), Structural and
Decorative.

Vermiculite Loose Fill Insulation.
Perlite Loose-Fill Insulation.

Mineral Fiber Blanket Thermal Insulation for Light Frame
Construction and Manufacturer Housing.

Mineral Fiber Loose-Fill Insulation.
Water Absorption of Rigid Cellular Plastics.
Surface Burning Characteristics of Building Materials.

B. FS Standards:
HH-1-530  Insulation Board, Thermal, Unfaced Polyurethane or

1.3 SUBMITTALS

Polyisocyanurate.

HH-I-558  Insulation, Blocks, Boards, Blankets, Felts, Sleeving

(Pipe and Tube Covering), and Pipe Fitting Covering
Thermal (Mineral Fiber, Industrial Type).

HH-I-1030 Insulation, Thermal (Mineral Fiber, for Pneumatic or

Poured Application).

A. Manufacturer's product installation instructions.

B. Product data.
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PART 2 PRODUCTS

2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

MOLDED BEAD POLYSTYRENE INSULATION

A. Thermal resistance "R" per inch of 3.7 aged in service value; minimum
compressive strength of 10 psi; water absorption by volume, ASTM
D2842, 2.5 percent maximum, Square edges; board size of
manufacturer's standard size by thickness indicated.

EXTRUDED CELLULAR POLYSTYRENE INSULATION

A. Thermal resistance "R" per inch of 5.56 aged in service value; minimum
compressive strength of 30 psi; water absorption by volume, ASTM
D2842, 0.3 percent, Square edges; board size of manufacturer's standard
dimensions by thickness indicated.

EXPANDED CELLULAR URETHANE INSULATION

A. Thermal resistance "R" per inch of 5.56 aged in service value; minimum
compressive strength of 25 psi; water absorption by volume, ASTM
D2842, three (3) percent; factory applied skin of aluminum foil both
faces, Square edges board size of manufacturer's standard sizes by
thickness indicated; FS HH-1-530.

CLOSED CELL POLYISOCYANURATE INSULATION

A. Thermal resistance "R" per inch of 5.56 aged in service value; minimum
compressive strength of 25 psi; water absorption by volume, ASTM
C209, less than 1-1/2 percent; factory applied skin of aluminum foil on
both faces, square edges; board size of manufacturer's standard
dimensions by thickness indicate.

GLASS FIBER REINFORCED POLYISOCYANURATE FOAM
INSULATION

A. Plastic core faced on exposed side with 0.019 inch aluminum sheet
laminated over foil and faced on reverse side with reflective foil,
thickness or R-Value as indicated. Provide interlocking PVC strips of
proper size for mounting boards and covering joints.

FIBER GLASS BATT INSULATION
A. Preformed glass fiber batt or roll friction fit type without membrane.
FIBER FILL INSULATION

A. Mineral wool modulated for pour or bulk for pneumatic placement; "R"
value as indicated; FS HH-I-1030.

MINERAL FIBER INSULATION

A. A maximum thermal conductivity "K" value of 0.26, and when tested,
ASTM E84 a flame spread of 25 or less, a fuel contribution of 15 or less,
smoke developed rating of 20 or less, ASTM C764. Where exposed,
color shall be white with a minimum light reflectance of 70 percent.

GRANULAR INSULATION

A. Water repellent; fire resistant; flame/fuel/smoke contribution of 0/0/0,
ASTM E84.
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1. Vermiculite type, ASTM C516.
2. Perlite type, ASTM C549.

2.10 MINERAL FIRE-PROOFING AND SAFING

A.

Noncombustible, four (4) pounds per cubic foot density, mineral fiber,
ASTM C665 or FS HH-1-558.

2.11 ADHESIVE MATERIALS

A.

Gun grade, mastic type, compatible with insulation and substrate, or type
recommended by insulation manufacturer for application.

2.12 ACCESSORIES

A.

B.

Vapor and Air Retarder: Translucent polyethylene film for above grade
application; six (6) mil thick.

Nails or Staples: Steel wire; galvanized; type and size to suit
application, at least 1/2 inch longer than thickness of insulation.

Tape: Bright aluminum self-adhering; two (2) inches wide.

Rigid Insulation Fasteners: Impale clip type of wood or galvanized steel;
of type to be mechanically fastened to surface to receive insulation;
length to suit insulation thickness; capable of securely and rigidly
fastening insulation in place.

PART 3 EXECUTION

3.1 PREPARATION

A.

B.

C.

D.

Verify substrate and adjacent materials and insulation board are dry and
ready to receive insulation and adhesive.

Verify substrate surface is flat, free of honeycomb, fins, irregularities, or
materials that will impair adhesive bond.

Verity insulation boards are unbroken, free of damage, with face
membrane undamaged.

Verify mechanical and electrical services within walls have been
installed and tested.

3.2 INSTALLATION - FIBER FILL INSULATION

A.

B.
C.

Install by pneumatic or pouring placement methods through access holes
as required.

Place fiber fill insulation per manufacturer's instructions.

Place insulation tightly in stud, joist, rafters, spaces and tight to and
behind mechanical and electrical services within the plan of insulation.

Completely fill intended spaces. Leave no gaps and voids.
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3.3 INSTALLATION - RIGID INSULATION
A. Foundation Perimeter:

1. Adhere a six (6) inches wide strip of polyethylene sheet over joints
with double beads of adhesive each side of joint. Tape seal joints
between sheets. Extend sheet full height of joint.

2. Install boards on foundation wall perimeter, horizontally. Place
boards in a method to maximize contact bedding. Stagger end
joints. Butt edges and ends tight to adjacent board and to
protrusions.

3. Extend boards over expansion joints, unbonded to foundation 12
inches either side of joint.

B. Exterior Walls:

1. Apply adhesive in three (3) continuous beads per board length.
Daub adhesive tight to protrusions.

2. [Install boards on wall surface perimeter, vertically. Place membrane
surface of insulation against adhesive.

3. Place boards in a method to maximize contact bedding. Stagger side
joints. Butt edges and ends tight to adjacent board and to
protrusions.

4. Place 24 inches wide polyethylene sheet at perimeter of wall
openings from adhesive vapor and air retarder bed to window and
door frames. Tape seal in place to ensure continuity of vapor and air
retarder.

C. Cavity Walls:

1. Secure impale fasteners to substrate at a frequency of six (6) per
insulated board.

2. Apply adhesive in three (3) continuous beads per board length.
Daub adhesive tight to protrusions to ensure continuity of vapor and
air retarder.

3. Install boards horizontally between wall reinforcement.
D. Under Concrete Slabs:

1. Place insulation under slabs on grade after base for slab has been
compacted.

2. Prevent insulation from being displaced or damaged while placing
vapor retarder and placing slab.

3.4 INSTALLATION - BATT INSULATION
A. Install batt insulation and vapor retarder per manufacturer's instructions.
B. Install batt insulation without gaps or voids.
C. Trim insulation neatly to fit spaces. Use batts free of damage.
D

Fit insulation tight in spaces airtight to exterior side of mechanical and
electrical services within the plane of insulation.

o

Protect all insulation materials during storage and insulation from
moisture, tears or other damage. All damaged material shall be replaced
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at no additional cost to OWNER.

3.5 INSTALLATION - SPRAY ON INSULATION

A.

Surfaces to receive spray-on insulation shall be free of dirt, grease, oil,
loose paint, excessive rust scale, or other foreign material that could
prevent adequate adhesion. Application shall not proceed until
unsatisfactory conditions are corrected. Ambient temperature shall be
between 40 and 155 deg F

Application: Mix, apply, and finish spray-on insulation per
manufacturer's specifications and instructions for a monolithic blanket of
uniform texture. Thickness shall be as indicated.

Mineral Fire-proofing and Safing: Following manufacturer's
recommendations, install mineral fire-proofing and safing in all openings
in floors and walls to seal completely, without voids, around pipe,
conduit, duct, and other penetrations.

3.6 INSTALLATION - GRANULAR INSULATION

A.

B.

F.

Place granular insulation in walls per manufacturer's instructions. Verify
holes and openings have been sealed to prevent loss of insulation.

Place after masonry materials have sufficiently dried and attained
optimum moisture content, and after vertical cores have been grouted.

Place as masonry is erected.

Ensure spaces are completely free of mortar and debris to allow free
flow of insulation.

Completely fill spaces. Place in lifts and rod to eliminate air pockets.
Do not exceed four (4) feet pouring height. Place before covering cores
and bond beams or lintels.

Place temporary signs in rooms that face insulated walls warning
workers to use caution to prevent loss of insulation if cutting into walls.

3.7 CLEANING

A.
B.

Section 01 74 13.

Remove from site all containers, wrappings, and scrap insulation
materials. Leave floors broom clean.

END OF SECTION
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SECTION 09 91 00
PAINTING

PART1 GENERAL

1.1 SECTION INCLUDES

A. Finishing prepared surfaces that are to be coated in accordance with
paint manufacturer's recommendations.

B. Paint all surfaces unless it is indicated they are not to be painted.
1.2 REFERENCES
A. SSPC Standards:
SP1 Solvent Cleaning.
SP6 Commercial Blast Cleaning.
1.3 SAMPLES

A. Before proceeding with paint application, prepare eight (8) inches x 10
inches sample(s) of all paint systems on identical substrate materials on
which the system will be applied.

B. Identify each sample as to surface preparation, paint system, color,
product name and number, and manufacturer.

C. Colors to be selected by ENGINEER before commencement of work.

D. Submit manufacturer's coating product data sheet for each coating type
to be applied, before initiating surface preparation.

1.4 DELIVERY, STORAGE AND HANDLING

A. Deliver materials to job site in original, unopened packages and
containers bearing manufacturer's name and label, and following
information:

Name or title of material.

Federal specification number, applicable.

Manufacturer's stock number and date of manufacture.
Manufacturer's name.

Contents by volume, for major pigment and vehicle constituents.
Thinning instructions.

Application instruction.

® NN kLD

Color name and number.

B. Provide adequate storage facilities. Store paint materials at minimum
ambient temperature of 45 deg F in well ventilated area or as
recommended by manufacturer.

C. Take precautionary measures to prevent fire hazards and spontaneous
combustion of paint material. Provide temporary fire extinguishers.
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PAINTING

1.5 JOB CONDITIONS

A.

H.

Abrasive blast cleaning shall not be performed if humidity is greater than
85 percent, and if surface temperature is less than five (5) deg F above
the dew point of ambient air.

Do not apply finishes when temperature exceeds manufacturer's
maximum and minimum temperature allowable, nor in dust, smoke laden
atmosphere, damp or humid weather.

Provide adequate continuous ventilation.

Adequately protect other surfaces from paint and damage. Repair
damage.

Furnish sufficient drop cloths, shields and protective equipment to
prevent spray or droppings from fouling surfaces not being painted and
in particular, surfaces within storage and preparation area.

Place cotton waste, cloths and material which may constitute a fire
hazard in closed metal containers and remove daily from site.

Remove electrical plates, surface hardware, fittings and fasteners, before
painting operations. Carefully store, clean and replace on completion of
work in each area. Do not use solvent to clean hardware that has
permanent lacquer finish.

Post "Wet Paint" signs in freshly painted areas to reduce the potential for
damage to the surfaces or damage to people passing the area.

1.6 OPERATING PARTS AND LABELS

A.

Moving parts of operating units, mechanical and electrical parts, such as
valve and damper operators, linkages, sinkages, sensing devices, motor
and fan shafts will not require finish painting. Unless otherwise
indicated, protect by drop clothes or maskings.

Do not paint over any code-required labels, such as Underwriters'
Laboratories and Factory Mutual, or any equipment identification,
performance rating, name, or nomenclature plates.

PART 2

PRODUCTS

2.1 MATERIALS

A.

B.

C.
D.

Varnish, Stain, Enamel, Lacquer and Fillers: Type and brand as
indicated.

Paint Accessory Materials: Linseed oil, shellac, turpentine and other
materials not specifically indicated.

Paints: Ready-mix except field catalyzed coatings.
Do not provide paints containing lead unless indicated otherwise.

PART 3 EXECUTION
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3.1 INSPECTION

A.

B.

ENGINEER shall examine surfaces before surface preparation and
before application of each succeeding coating. Correct any condition
that may potentially affect proper surface cleaning or coating
application.

Correct defects and deficiencies in surfaces that may adversely affect
work of this section before applying any paint.

3.2 PREPARATION OF SURFACES

A.

General: Perform preparation and cleaning procedures per paint
manufacturer's instruction and as herein specified, for each particular
substrate condition. Program cleaning and painting so that contaminants
from cleaning process will not fall onto wet, newly painted surfaces.

Mildew: Remove mildew by scrubbing with approved chemical solution
such as tri-sodium phosphate and bleach. Rinse with clean water and
allow surface to dry completely.

Aluminum Surfaces: Remove surface contamination from aluminum
surfaces by steam, high pressure water or solvent washing. Coat
surfaces with wash primer.

Asphalt or Bituminous Surfaces: Remove dirt, oil, grease and sand to
provide adhesion key. Apply compatible sealer or primer.

Cloth Surfaces: Remove dirt, grease and oil before applying paint
system.

Copper Surfaces: Remove contamination from copper surfaces by
steam, high pressure water or solvent washing. Coat surfaces with wash
primer.

Copper Surfaces - Oxidized: Remove contamination from copper
surfaces required to be oxidized. Apply oxidizing solution. Rub on
repeatedly for correct effect. Once attained, rinse surface well with clear
water, allow to dry, and paint.

Wallboard: Remove contamination from gypsum wallboard surfaces
and prime to show defects, if any. Remove surface dust and dirt with
clean water and sand with medium grit sandpaper. Fill hairline cracks,
small holes and imperfections on plaster surfaces with patching plaster.
Smooth off to match adjacent surfaces. Wash and neutralize high alkali
surfaces where they occur.

Galvanized Surfaces: Remove surface contamination and oils from
galvanized surfaces with solvent. Apply coat of wash primer.

Concrete, Concrete Block:

1. New Concrete: Do not start surface preparation until concrete has
cured 30 days. Remove contamination, sandblast or acid etch with
100 percent water soluble acid and rinse new concrete surfaces with
clear water. Allow to thoroughly dry.

2. Remove dirt, loose mortar, scale, powder and other foreign matter
from concrete and concrete block surfaces which are to be painted or
to receive a clear seal. Remove oil and grease with a solution of
tri-sodium phosphate, rinse well and allow to thoroughly dry.
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3. Remove stains from concrete and concrete block surfaces caused by
weathering of corroding metals with a solution of sodium
metasilicate after being thoroughly wetted with water. Allow to
thoroughly dry.

4. Test for moisture before painting.
K. Steel Surfaces:

1. Remove grease, dirt and dust from steel and iron surfaces by solvent
cleaning (SSPC-SP1). Remove rust and mill scale by wire brushing,
sandblasting (SSPC-SP6) or other satisfactory method indicated.
Ensure steel surfaces are satisfactory before paint finishing.

2. Sand and scrape shop primed steel surfaces to remove all loose
primer and rust. Feather out edges to make touch-up patches
inconspicuous. Clean surfaces with solvent. Prime bare steel
surfaces including shop primed steels.

L. Wood:

1.  Wipe off dust and grit from miscellaneous wood items and millwork
before priming. Sand wood to required smoothness. Spot coat
knots, pitch streaks and sappy sections with sealer. Fill nail holes
and cracks after primer has dried and sand between coats. Back
prime interior and exterior woodwork.

2. Remove dust, grit and foreign matter from exterior wood siding
which is to receive paint finish. Seal knots, pitch streak and sappy
sections. Fill nail holes with filler after prime coat has been applied.

3. Before finishing glue-laminated beams, wash down surfaces with
solvent and remove grease and dirt.

3.3 PREPARATION OF MATERIAL
A. Mix and thin paint materials per manufacturer's product data sheets.

B. Store materials not in actual use in tightly sealed containers free from
foreign particles.

C. Discard paints which have formed a film in the container or exceeded the
manufacturer's recommended pot life.

D. Multiple component coatings shall be prepared using all the contents of
the container for each component. Partial batches will not be permitted.

3.4 APPLICATION

A. Apply each coat at proper consistency and per manufacturer's
recommendations.

B. Make each coat of paint slightly darker than preceding coat unless
otherwise approved.

C. Sand lightly between coats as required to achieve specified finish.
D. Do not apply finishes on surfaces that are damp or wet.

E. Ensure that edges, corners, welds, and other protrusions receive a dry
film thickness equivalent to the flat surfaces.

F.  Where clear finishes are required on wood ensure tint fillers match
wood. Work fillers well into the grain before set. Wipe excess from the
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K.

surface.

Backprime exterior woodwork which is to receive paint finish, with
exterior primer paint.

Backprime interior woodwork, which is to receive paint or enamel
finish, with enamel undercoat paint.

Backprime interior and exterior woodwork, which is to receive stain or
varnish finish, with gloss varnish reduced 25 percent with mineral
spirits.

Prime top and bottom edges of wood and metal doors with enamel
undercoat when they are to be painted.

Prime top and bottom edges of wood doors with gloss varnish when they
are to receive a stain or clear finish.

3.5 MECHANICAL AND ELECTRICAL EQUIPMENT

A.

Coordinate with mechanical and electrical sections with respect to
painting and finishing requirements, color coding, identification banding
of equipment, ducting, piping and conduit.

Remove grills, covers and access panels for mechanical and electrical
systems from location and paint separately.

Finish paint primed equipment to color selected.

Prime and paint insulated and bare pipes, conduits, boxes, insulated and
bare ducts, hangers, brackets, collars and supports, except where items
are plated or covered with a prefinished coating.

Replace identification markings on mechanical or electrical equipment
when painted over or spattered.

Treat and paint interior surfaces of air ducts, convector and baseboard
heating cabinets that are visible through grills and louvers with one coat
of flat black paint, to limits of sight line. Paint dampers exposed
immediately behind louvers, grills, convector and baseboard cabinets to
match face panels.

Paint exposed conduit and electrical equipment occurring in finished
areas. Color and texture to match adjacent surfaces.

Paint sides and edges of plywood backboard for electrical equipment
before installing backboards and mounting equipment.
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I.  Color Coding:

Table 1 — Color Codina of
Mechanical/Electrical Equipment
Utility Color
Natural Gas Yellow
Sanitary Sewer Brown
Storm Drain Green
Potable Water Blue
Telephone Orange
Electrical Power Red
Danger and Fire Red

J.  Paint color band and identify flow arrows, naming, numbering, etc.
3.6 CLEANING
A. Section 01 74 13.

B. As work proceeds and upon completion, promptly remove paint where
spilled, splashed or spattered.

C. During progress of work keep premises free from any unnecessary
accumulation of tools, equipment, surplus materials and debris.

D. Upon completion of work leave premises neat and clean.
3.7 FIELD QUALITY ASSURANCE

A. Minimum Coating Thickness: Maintain minimum thickness
recommended by manufacturer.

B. Appearance: Cloudiness, spotting, show through of subsurface, laps,
brush marks and other surface imperfections will not be acceptable.

C. Rework: Areas not acceptable will be refinished to the required
standards.

D. Holiday Testing: Metal surfaces shall be holiday tested for pinholes and
missed areas in the coating. Recoat holiday areas.

E. Drying Time: Do not exceed drying time between coats.
3.8 EXTRA STOCK

A. Furnish not less than 1 gallon of each color.

B. Tightly seal and clearly label all containers.

END OF SECTION
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SECTION 09 96 23
GRAFFITI RESISTANT COATING

PART1 GENERAL

1.1 SECTION INCLUDES

A. Application of clear, breathable, multi-polymer, water-based,
penetrating, non-sacrificial graffiti coating for concrete surfaces,
masonry surfaces, metals, and natural stones.

B. Includes companion cleaner.
1.2 REFERENCES
A. ASTM Standards:
D1475 Density of Paint, Varnish, Lacquer, and Related Products.
D1653 Water Vapor Permeability of Organic Coating Films.
D2369 Volatile Content of Coatings.
D3278 Flash Point of Liquids by Setaflash Closed-Cup Apparatus.
1.3 SUBMITTALS
A. Manufacturer's recommended installation procedures.
B. Performance criteria data sheet showing material compliance.
1.4 QUALITY ASSURANCE

A. Applicator: Minimum of five (5) years experience in application of
similar systems and products on projects of similar size and scope.

B. Manufacturer: Minimum five (5) years experience in manufacturing the
proposed graffiti resistant coating.

PART 2 PRODUCTS

2.1 MATERIALS

A. Multi-polymer, water-resistant, non-sacrificial formulation that does not
alter appearance of substrate:

Color: Clear.

Water-Vapor Transmission: 33 perms minimum, ASTM D1653.
Flash Point: 150 deg F maximum, ASTM D3278.

Freeze Point: Minus 50 deg F minimum.

Density: Six (6) pound per gallon minimum, ASTM D1475.
Solids by Weight: Six (6) percent minimum, ASTM D2369.

Volatile Organic Compounds (VOC): Comply with local, state and
federal requirements.

NV Wb
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GRAFFITI RESISTANT COATING

2.2 CLEANER
A. Composition of solvent cleaner:

1.

2
3.
4.
5

Flash Point: 140 deg F minimum, ASTM D3278.

Freeze Point: 10 deg F minimum.

Density: Nine (9) pounds per gallon minimum, ASTM D1475.
Solids by Weight: 25 percent minimum, ASTM D2369.

Volatile Organic Compounds (VOC): Comply with local, state, and
federal requirements.

PART 3 EXECUTION

3.1 SURFACE PREPARATION

A. Do not use graffiti resistant coatings on surfaces that are to receive
hardeners until after hardener application. Refer to Section 03 35 00.

B. Test and clean substrate per coating manufacturer’s recommendations.
Surfaces are to be free of sand, dust, dirt, oil, grease, chemical films, and
other contaminats and loose materials.

C. Make sure concrete surfaces are cured a minimum of seven (7) days
before beginning application.

D. If surface paint is flaking or cracked, completely remove loose paint
before application.

3.2 APPLICATION

A. Do not apply coating over existing graffiti treatment unless prior coat is
of same coating material.

B. Apply coating continuously and uniformly.

C. Control environment for proper coating drying.
3.3 GRAFFITI REMOVAL
A. Use water in combination with graffiti cleaner.

END OF SECTION
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SECTION 09 97 14
COATINGS FOR STEEL BRIDGES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Washing, scraping, brushing, and sand blasting bridge metal surfaces
before finishing.

B. Applying finish on steel products or assemblies.
1.2 REFERENCES
A. AASHTO Standards:
M67  Foliage Green Bridge Paint.
M68  Black Paint for Bridges or Timber Structures.
M69  Aluminum Paint.
M70  White and Tinted Ready-Mixed Paint.
M72  Red Lead Ready-Mixed Paint.
B. SSPC Standards:
SP1 Solvent Cleaning.
SP6 Commercial Blast Cleaning.
SP10  Near White Blast Cleaning.
1.3 WEATHER LIMITATIONS
A. Apply coating only when all of the following conditions are met:
1. Air temperature is above 50 deg F

2. Surface temperature of the material is between 40 deg F and 100 deg
F and at least five (5) deg F above dew point.

3. Surface to be painted is clean and dry.

B. Cover coat materials in damp or cold weather until dry or until weather
conditions improve to permit open exposure.

PART 2 PRODUCTS

2.1 PAINT

A. Red lead paint conforming to AASHTO M72 for all shop priming of
steel items.

B. When finish coat of paint is specified to be aluminum, black or graphite
paint, colored green, brown or dark gray, use a red lead paint as specified
for the shop coat, tinted light brown as required, with lamp black in an
amount not to exceed 1/4 pound per gallon for the first field coat.
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C. When finish coat is white or gray, use a first field coat conforming to the
specification for white and tinted ready-mixed paint (lead and zinc base),
AASHTO M70 in lieu of red lead paint.

D. Paint for finish coat as indicated and conforming to one of the following
AASHTO specifications:

1. Foliage green bridge paint, M 67.

2. Black bridge paint, M 68.

3. Aluminum paint (paste-mixing vehicle), M 69.

4. White and tinted ready-mixed paint (lead and zinc base), M 70.

PART 3 EXECUTION

3.1 SURFACE PREPARATION

A. Unless indicated otherwise, thoroughly clean all metal surfaces to be
painted according to SSPC-SP1 solvent cleaning. Unless cleaning is to
be done by blast cleaning, neutralize all weld areas with a proper
chemical before cleaning is started, and thoroughly rinse with water after
cleaning.

B. For blast cleaning two methods are provided. Either of these methods
may be used unless indicated otherwise:

1. SSPC-SP6.
2. SSPC-SP10.
3.2 PAINT APPLICATION

A. Do not shop prime areas where field welding is required, bolted
connections are to be made, or on steel that is to be encased in concrete.

B. Paint may be applied with hand brushes or by spraying, except apply
aluminum paint by spraying. By either method, apply coating of paint
smoothly and uniformly so that no excess paint collects at any point. If
work done by spraying is not satisfactory, hand brushing shall be
required.

C. When brushes are used, manipulate paint under brush to produce
smooth, uniform, even coating in close contact with the metal or with
previously applied paint, and work into all corners and crevices.

D. When using spraying equipment apply paint in a fine, even spray without
addition of any thinner. In cool weather, warm paint to reduce the
viscosity for use.

E. Paint when applied with spray equipment shall be immediately followed
by brushing when necessary to secure uniform coverage and to eliminate
wrinkling, blistering and air holes.

F. If operations have damaged the paint or painting is unsatisfactory,
prepare the surface as indicated above and repaint.
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3.3 PROTECTION

A. Protect adjacent structures, pedestrians, vehicular, and other traffic upon,
underneath, or near the area to be painted and all portions of the structure
against damage or disfigurement by splatters, splashes, and over
spraying of paint.

END OF SECTION
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SECTION 09 97 15
COATINGS FOR STEEL WATER STORAGE TANK

PART1 GENERAL

1.1 SECTION INCLUDES
A. Finishing exterior and interior of steel water storage tanks.
B. Refinishing existing steel tanks.
1.2 REFERENCES
A. AWWA Standards:
D102 Painting Steel Water-Storage Tanks.
B. NSF Standards:
61 Drinking Water System Components — Health Effects.
1.3 SUBMITTALS
A. Product: Submit:
1. Mixing instructions.
The quality and type of thinner recommended.
Percent solids by volume for liquid materials.
Spreading rate in square feet per gallon at 1 mil dry film thickness.
Net weight per U.S. gallon.
Recommended drying time between coats and before immersion.
Pot life after mixing.

N oLk W

Safety precautions.
B. Test Report: Indicate:
The film thickness gage used.
Locations where tests were made.
Dry film thickness at each location
Name of person making the test
Name of CONTRACTOR personnel witnessing the test.
6. Name of OWNER personnel witnessing the test.

1.4 WEATHER

A. Apply coatings only when all of the following conditions are met:

MY

1. Air temperature is above 50 deg F

2. Steel surface temperature is between 40 deg F and 100 deg F and at
least five (5) deg F above dew point.

3. Surface to be painted is clean and dry.
B. Cover painted materials in damp or cold weather until dry or until
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weather conditions improve to permit open exposure.

PART 2 PRODUCTS

2.1 CLEANING PRODUCTS

A. Solvent solution for cleaning oil, grease and dirt before surface
preparation.

B. Abrasive sand or grit for blast cleaning to produce profile recommended
by paint manufacturer.

2.2 EXTERIOR COATING PRODUCTS

A. General: The following exterior coating systems for steel tanks refer to
AWWA D102. Unless indicated otherwise provide System No. 1.

Outside Paint System No. 1: Alkyd, alkyd, alkyd.

Outside Paint System No. 2: Vinyl, vinyl, vinyl.

Outside Paint System No. 3: Alkyd, alkyd, silicone-alkyd.
Outside Paint System No. 4: Alkyd, alkyd, alkyd, alkyd.

Outside Paint System No. 5: Zinc, chlorinated-rubber,
chlorinated-rubber.

2.3 INTERIOR COATING PRODUCTS

A. General: Comply with NSF Standard 61. The following interior coating
systems refer to AWWA D102. Unless indicated otherwise provide
System No. 1.

mmoaw

B. Inside Paint System No. 1: Epoxy, epoxy, epoxy.

C. Inside Paint System No. 2: Zinc Chromate-vinyl butyral wash, vinyl,
vinyl.

D. Inside Paint System No. 3: Chlorinated rubber, chlorinated rubber,

chlorinated rubber.

Inside Paint System No. 4: Vinyl, vinyl resin, vinyl resin, vinyl resin.

Inside Paint System No. 5: Coal tar, coal tar.

Inside Paint System No. 6: Coal tar, coal tar, coal tar.

=0 mm
A

Inside Paint System No. 7: Zinc.

PART 3 EXECUTION

3.1 PREPARATION
A. Clean all surfaces to be finished according to AWWA D102.

B. After blasting, remove all sand, dust and grit with vacuum cleaner,
compressed air (clean and dry), or a clean brush.

C. Prime coat cleaned surfaces within eight (8) hours of preparation.
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3.2 PRIME COAT APPLICATION

A.

B.

C.

D.

Apply prime coat using a method recommended by coating
manufacturer. Allow to dry for manufacturer's recommended drying
time before applying subsequent coats.

Apply a stripe coat of primer to all edges, angles, welds, and bolted
connection on interior of tank by hand brushing.

Apply evenly so there are no runs or thin areas.
Repair all runs and sags before application of stripe or finish coats.

3.3 FINISH COAT APPLICATION

A. Dry Film Thickness: Refer to AWWA D102.

B. Apply finish coats using the method recommended by coating
manufacturer and apply evenly to eliminate runs or thin areas.

C. Appearance: Cloudiness, spotting, show through of subsurface, laps,
brush marks and other surface imperfections shall not be acceptable.

D. Rework areas not acceptable shall be refinished to the required
standards.

E. Do not immerse coating until full cure of coating has been achieved and
cure is approved by coating manufacturer.

3.4 TESTING
A. Wet and dry film thickness, each 100 square feet.
B. Holiday test metal surfaces for pin holes and missed areas in the coating.

Recoat holiday areas.

END OF SECTION
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SECTION 1334 19
METAL BUILDING

PART1 GENERAL

1.1 SECTION INCLUDES

A. Furnish all structural design data, fabrication, and erection of a metal
building, including all primary and secondary structural framing
members, connection bolts, covering, skylights, access hatches,
windows, doors, flashing, fasteners, closures, sealer, insulation, and
other miscellaneous items.

1.2 DESIGN CODES

A. All structural steel members shall be designed for those sections of the
following listed codes as considered to be applicable by the building
manufacturer and as related to design requirements and allowable stress.

1. AISC: Specification for the Design, Fabrication and Erection of
Structural Steel for Building.

. MBMA: Recommended Design Practices Manual.
3. SDI: Steel Door Institute.
Publications:
a. Underwriters Laboratories (UL): Building Materials Directory.
b. State of Utah: Utah Energy Code.
1.3 REFERENCES
A. ANSI Standards:

B18.6.4 Thread Forming and Thread Cutting Tapping Screws and
Metallic Drive Screws (Inch Series).

B. ASTM Standards:
A325  High-Strength Bolts for Structural Steel Joints.

A441  High-Strength Low-Alloy Structure Magnesium Vanadium
Steel.

A446  Sheet, Zinc Coated (Galvanized) by the Hot Dip Process,
Structural (Physical) Quality.

A500 Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.

A525  General Requirements for Steel Sheet, Zinc-Coated
(Galvanized) by the Hot-Dip Process.

A529  Structural Steel with 42 ksi (290 MPa) Minimum Yield
Point (1/2 In. (13-mm) Maximum Thickness).

AS570  Steel, Sheet and Strip, Carbon, Hot-Rolled, Structural
Quality.
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B.

C.

D.

A572  High-Strength Low-Alloy Columbium-Vanadium Steels of
Structural Quality.

C167  Thickness and Density of Blanket or Batt Thermal
Insulations.

C177  Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the
Guarded-Hot-Plate Apparatus.

D1494 Diffuse Light Transmission Factor of Reinforced Plastic
Panels.

D3220 Reinforced Thermoplastic Polyester Molding and Extrusion
Materials.

E84 Surface Burning Characteristics of Building Materials.
E96 Water Vapor Transmission of Materials.
AWS Standards:
DI1.1  Structural Welding Code.
FS Standards:
FF-H-106  Hardware, Builders": Locks and Door Trim.
SSPC Standards:
SP6 Commercial Blast Cleaning.

1.4 DEFINITIONS

A.

B.

1.5 BUI
A.

B.

C.

D.

Clear Span Buildings: A building of the single-gable, rigid frame type
with clear span primary transverse rigid frames.

Modular Frame Buildings: A building of the single-gable, rigid frame
type with the primary transverse frames supported by intermediate
columns.

Shed Roof Buildings: A building of the single slope, rigid frame type
with the primary transverse frames being clear span or supported by
intermediate columns.

LDING NOMENCLATURE

Measure the building "Width" and "Length" in accordance with the
manufacturer's method.

Measure the building "Eave Height" from the bottom of the base plate of
the rigid frame columns to the intersection of lines representing the
inside of the wall covering and the inside of the roof covering.

"Slope Roof" as indicated with a minimum of 1/8 inch of rise for each 12
inches of horizontal run or as indicated.

The "Bay Spacing" between intermediate frame center lines as indicated.

1.6 WIND UPLIFT RATINGS

A.

Furnish, when required, a roof deck system having a UL wind uplift
rating of Class 30, Class 60, or Class 90 per Guide No. TGKX in
Underwriters' Laboratories, Inc. "Building Materials Directory".
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1.7 DESIGN REQUIREMENTS

A.

B.

=

Apply roof live loads to the horizontal roof projection or as indicated and
in accordance with local Laws and Regulations.

Apply a snow load on a horizontal projected area for determining
maximum load conditions. Snow loads shall be in conformance with
local Laws and Regulations.

Use the design wind pressure indicated, applied to the primary framing
and to the wall components per MBMA's recommended design practices
manual. Wind and seismic loading shall conform to local Laws and
Regulations.

Use wind or seismic conditions to control design, whichever is largest.

Design Load Combination: Determine maximum load combinations as
follows:

1. LL =live load; DL = dead load; WL = wind load
2. 30 psfLL and over:

e DL+LL,DL=WL,DL+1/2LL+ WL orDL+1/2WL +LL
3. LL less than 30 psf:

e DL+LLand DL+ WL

1.8 SUBMITTALS

Erection Drawings: Submit complete erection drawings to ENGINEER
showing anchor bolt settings, sidewall, endwall, and roof framing,
transverse cross-sections, covering and flashing details, and accessory
installation details to clearly indicate the proper assembly of all building

Certificate: Signed by a licensed design professional stating that the
building design meets the requirements of this section and is in
accordance with Accepted Engineering Practices.

A.
parts.
B.
PART 2 PRODUCTS

2.1 MANUFACTURED UNITS

A.

Structural Framing:

1. Shop fabricate all framing members for bolted field assembly.
Indicated on Shop Drawings all field cutting or drilling when
required.

2. Primary structural framing includes the transverse rigid frame, wing
unit rafter beams and columns, canopy beams, intermediate
columns, end bearings frames, endwall columns, and wind bracing.

3. Secondary structural framing includes the purlins, girts, eave struts,
flange bracing, sill support, clips, and other miscellaneous structural
parts.

4. Use hot rolled steel sheet, plate, and strip in the fabrication of
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welded assemblies conforming to ASTM A529, A 572, A 441, or A
570, Grade E with a 50 ksi yield as applicable. Use hot roll sheet
and strip in the fabrication of cold-formed members conforming to
ASTM AS570, Grade E except for the following:

a. For thicknesses .050" to .097" use a minimum yield strength of
55,000 psi and a minimum tensile strength of 67,500 psi.

b. For thicknesses .098" to .130" use a minimum yield strength of
55,000 psi and a minimum tensile strength of 65,000 psi.

c. For thicknesses .131" to .229" use a minimum yield strength of
50,000 psi and a minimum tensile strength of 62,500 psi.

d. Use smooth round bars for diagonal rod bracing conforming to
the requirements of ASTM A572, Grades 60 or 65.

5. Use structural tubing for columns and other structural uses
conforming to ASTM A500, Grade B (42,000 psi yield).

6. Manufacture cold-formed sections by precision roll or brake
forming with all dimensions true, and free of fluting or buckling.

7. Weld all shop connections, AWS D1.1. Weld all flange to web
connections using continuous submerged arc partial penetration
fillet welds on one side of the web. Make all other welds by either
the gas metal, submerged or shielded arc process. Make welds in
flange plates full penetration.

8. Make all field connections per manufacturer's specifications.

9. Mark all framing members with an easily visible identifying mark,
either stamped, penciled, or painted.

B. Wind Bracing: Use diagonal rod bracing in both roof and sidewall, wind
columns, or manufacturer's standard method. Use double roof purlins
interconnected by diaphragms between the rigid frames at all points of
attachment of diagonal roof bracing. Fixed base corner columns or other
suitable designed bracing may be used in lieu of sidewall rod bracing.
Wind bracing in the roof or sidewall need not be furnished where it can
be shown that the diaphragm strength of the roof or wall covering is
adequate to resist the longitudinal wind forces.

C. Flange Bracing: Brace laterally the inside flange of all rigid frames so
that the allowable compressive stress is adequate for any combination of
loading.

D. Sill Support: Provide a continuous member to which the base of the wall
covering may be attached.

E. Framed Openings: Design the structural framing members for all
openings for the specified design loads.

F. Painting: Clean by rotary abrasive blasting to an SSPC-SP6 commercial
blast grade all primary structural framing members which are not
galvanized. Following cleaning, apply 1 shop coat of iron-oxide
zinc-chromate primer.

2.2 ROOF AND WALL COVERING
A. General: Unless indicated otherwise, provide roof coverings to resist the
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design loads.
B. Panel Materials:

1.

Insulate all wall and roof covering units to provide a maximum "U"
factor as specified by the Utah Energy Code unless indicated
otherwise. Use rigid urethane polystyrene, cellular glass or
fiberglass for insulation, all with a suitable vapor retarder.

Provide roof and wall panel units consisting of galvanized steel
facings and conforming to ASTM A446, G-90 coating class and the
required grade and yield stress as required by the design load. Use
galvanized coated steel of commercial quality with a nominal
coating weight of 1.25 ounces per square foot. Aluminum-zinc
alloy coating of the same quality and 0.5 ounces per square foot is
also acceptable.

C. Fasteners:

1.

Self-tapping sheet metal screws conforming to ANSI B18.6.4 with
Type "A" threads. Where required for weather tightness use screws
equipped with metal and neoprene washers. Use screws and
washers that are carbon steel plated with 0.0003 inch thick
cadmium. Coat all exposed fasteners and washers after plating with
zinc phosphate and with one prime coat and two finish coats of
baked silicone polyester. Match the color of the finish with the wall
and roof panels. Type ASTM A325 stainless steel fasteners plated
with 0.00015 inch thick cadmium and aluminum washers may be
substituted for the above.

Use standard wall fasteners that are nylon headed, cadmium plated,
carbon steel, Type "AB" screws. Color-match wall panels and
nylon screw heads.

Use structural blind rivets that are pull type fasteners having an
aluminum body and an aluminum mandrel. Install to securely
clinch the joined surfaces together.

D. Sealant and Closures:

1.

Use a sealant for sidelaps, endlaps, and flashings that is a gray
pressure-sensitive tape blended from butyl and EPDM rubbers, with
not less than 50 percent butyl and suitable inert fillers and pigments.
Use only sealants that are non-asphaltic, non-shrinking, non-drying,
and non-toxic with superior adhesion to metals, plastics, and painted
surfaces at temperatures from -10 deg F to +140 deg F and will not
flow at 200 deg F For standing seam roof panels use the
manufacturer's standard sealant.

Seal side joints of tongue and groove units with a non-skinning
liquid butyl sealant, applied in the female joint of the interior face.

Use standard closures that are closed cell foam EPDM closures
matching the panel profile and installed along the eave, rake, and at
accessories to be weather-tight.

E. Flashing, Closures, and Trims:

1.

Furnish all flashing and trim at the rake, corners, and eaves, at
framed openings, to provide weather-tightness and a finished
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appearance.
2. Use only galvanized steel for flashing, metal closures, trim, and
other miscellaneous uses, conforming to ASTM AS525, coating Class
G-90, 26 gage or heavier.
3. Provide a formed panel matching the slope and profile of adjoining

roof panels along the building ridge on (1:12) buildings.

F. Color Finish:

1.

Unless indicated otherwise color coat exposed surface of all
galvanized steel roof and wall panels, flashing, trim, gutters,
downspouts, ventilators, louvers, and other exterior galvanized steel
surfaces. Use a color coating system utilizing a silicone polyester
(colors) or polyester (white).

Unless indicated otherwise color coat all interior wall coverings and
the interior face of units with a polyester finish.

Finish the interior side of all panels with a 0.5 mil, stone white
polyester coating.

2.3 ACCESSORIES
A. Metal Swing Doors:

1.

Use only door leaves that are 1-3/4 inches thick, full flush,
fabricated from 20 gage, galvanized, mill bonderized steel with a
core consisting of either one piece, full size, impregnated Kraft
paper honeycomb with a minimum crush strength of 45 psi, or
foamed-in-place polyurethane. Hang each door leaf using three
4-1/2 inches x 4-1/2 inches galvanized steel interlocking template
butt hinges.

Use only door frames that are constructed from 16 gage galvanized
steel of a rabbeted design with field applied, continuous weather
stripping.

Use thresholds of extruded aluminum and provide a positive
weatherseal.

Equip doors with cylindrical lock sets conforming to FS FF-H-106,
Series 160, Type A, Series 161, Type A; or Security Lock Type A.
When not specified use a Security Lock Type A with two (2) sets of
keys.

Use door leaves and frames that are made with embossed steel faces,
bonderized, and prime painted. Apply a finish coat of enamel to all
doors and frames.

B. Aluminum Horizontal Slide Windows:

1.

2.

Extruded aluminum alloy sections meeting the requirements of
AAMA.

Install clear flat drawn window glass as required to qualify for the
high wind zone requirements of the AAMA. Embed glass in mastic
and securely retained by extruded vinyl spines.

Use only screen cloth that is full or half length made of aluminum
frames wired with aluminum cloth.
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7.

Use hardware that is made of corrosion resistant materials.

Use weather stripping that is of the finest quality woven pile
together with vinyl extrusions.

Equip all windows with integral head and sill flashing with jamb
fins specially designed to match the wall panel profile and ensure
complete weather-tightness.

Install windows so only minor amounts of caulking or sealant are
visible from exterior.

C. Skylight Panels:

1.

2.

Type I, structural (general purpose) fiber reinforced polyester
skylight panels conforming to ASTM D3220.

Use skylights that have a profile matching the type of panel and arc
1/16 inches thick, weight eight (8) ounces per square foot with a
minimum acrylic content of 15 percent. Use white skylights with a
granitized surface finish and minimum ASTM D1494 light
transmission of 66 percent.

Use insulated skylights consisting of white plastic panels to which a
three (3) inches deep pan is factory bonded to create an insulating
air space. The pan shall be clear acrylic and consist of two (2) pans
to give a nominal length skylight to fit two (2) adjacent purlin
spaces. Light transmission shall be a minimum of 66 percent.

D. Eave Gutters and Downspouts: Use only eave gutters that are formed to
a true profile free of objectionable waviness and imperfections from 26
gage galvanized steel. Match the face of the gutter to the profile of the
rake trim. Provide positive counters flashing. Fasten sections securely
and seal at end laps. Support outside face of gutter with heavy gage
galvanized steel supports.

E.

Insulation:

1.

Fiberglass blanketing insulation manufactured per ASTM C167,
and C177. (k value is not to exceed 0.31 BTU/hr/sq.ft./inch
thick/deg F)

Furnish all facings with 1 or two (2) inch tabs without adhesive as
required:

a. Vinyl sheet facing: Nominal 0.004 inch thick with a
permeability rating of 1. to 1.5 grains/hr./sq. ft. tested by ASTM
E96, Method A, workable at five (5) deg F and above, and
available in white; colors may change.

b. Vinyl-Scrim-Foil: Linen textured with a permeability rating of
less than 0.1 grains/hr./sq.ft. tested by ASTM E96, workable at
30 deg F and above with a white finish.

c. Foil-Scrim-Kraft: Foil-surfaced with a permeability rating of
less than 0.1 grains/hr./sq.ft. tested by ASTM E96, workable at
-10 deg F and above with a regular aluminum finish. Kraft
paper shall be free of any chemical treatments which could
cause deterioration of metal panels under any environmental
condition.
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3. Use a composites insulation with a UL approved flame spread rating
of 25 or less tested per ASTM E84 (tunnel test) with rolled and
stapled side joints.

F. Ventilators: Gravity type fabricated from galvanized steel and
conforming to one of the following:

1. Continuous, furnished in 10'-0" lengths. Provide splice plates and
end caps to make up the specified length. Continuous ventilators
shall have dampers that provide an adjustable opening at the throat
and are of the manually operated screw type or pull chain type: or

2. Circular with interior baffles and exterior wind band designed to
provide maximum air flow. Optional dampers shall be a
spring-loaded butterfly type operated by a fused pull chain.

3. Furnish all ventilators with birdscreens.

G. Louvers: Fabricated from galvanized steel overlapping blades providing
maximum weather-tightness while allowing free air flow. Louvers shall
be either fixed type with integral birdscreen, adjustable, operated by pull
chain, or gravity type indicated.

H. Access Hatches: Provide steel access hatches on roof as indicated to

allow accessibility for removing equipment. Fit hatches with approved
locking devices located on the inside of building.

2.4 BUILDING ANCHORAGE

A. Design building anchor bolts and related anchorage to resist column
reactions resulting from specified loads as applied in the specified
loading combinations.

PART 3 EXECUTION

3.1 FRAMING ERECTION
A. Do no erection work on the building before review of Shop Drawings.
B. Erect framing, AISC and MBMA specifications.

C. Provide temporary bracing for erection and wind loads to maintain
structure plumb and in alignment until completion of erection.

O

Set column base plates per manufacturer's specifications.
E. Do not field cut or alter structural members without approval.

F. After erection prime welds, abrasions, and surfaces not shop primed.
Use a primer consistent with shop coat.
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3.2 WALL AND ROOFING SYSTEMS

A.

B.

Before beginning panel installation, align structural framing true, plumb,
and square. Accurately locate all accessory openings.

Install roof panel continuous from ridge to eave for buildings 60 feet
wide or less. Where endlaps are required, lap a minimum of three (3)
inches at a roof purlin.

Install wall panels continuous from 1-3/4 inches below the column base
to the roof line. Where the required length would exceed 32 feet, Splice
at a girt. Square cut all panels at the roof line.

Before securing, seal all laps of roof panels with a continuous ribbon of
tape sealer.

Secure roof and wall panels to intermediate framing members with sheet
metal screws at a maximum spacing of 12 inches; 24 inches at endlaps
roof panels. On standing seam roof panels attach with manufacturer's
standard method.

Stitch sidelaps of roof panels through the high rib with sheet metal
screws at a maximum 20 inches spacing.

Install insulated wall units continuous from 1-3/4 inches below the
column base to roof line. Where panel length exceeds 24 feet, splice at a
girt. Flash the splice for complete weather-tightness.

Predrill panels and fasten to the sill support and to the eave or rake
framing with sheet metal screws. Attach at intermediate framing with
structural blind rivets or acceptable alternate.

Exercise care to ensure that panels are erected true and square and that
the module is accurately maintained. Adjust for squareness of module
when indented side joint in the interior face does not deviate more than
1/8 inch from parallel.

Following complete erection of wall panels, place a 1 inch wide
adhesive-backed accent tape at each interior joint.

3.3 TOLERANCES

A.
B.

Framing Members: 1/4 inch from level, 1/8 inch from plumb.
Siding and Roofing: 1/8 inch from true position.

3.4 INSTALLATION OF ACCESSORIES

A.

B.

Install door frames, doors, overhead doors, windows and glass, and other
accessories per manufacturer's instructions.

Seal wall and roof accessories watertight and weather-tight with sealant.

3.5 GUTTER AND DOWNSPOUT ERECTION

A.

B.

Rigidly support and secure components. Join lengths with formed seals
sealed watertight. Flash and seal gutters to downspouts.

Apply bituminous paint on surfaces in contact with cementitious
materials.

Slope gutters minimum 1/8 inch per foot.
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END OF SECTION
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SECTION 22 05 00
MECHANICAL GENERAL REQUIREMENTS

PART1 GENERAL

1.1 SECTION INCLUDES
A. General requirements for mechanical systems.

B. General requirements for submittals, labeling, and servicing mechanical
systems.

C. Locating equipment and test run mechanical systems.
1.2 SUBMITTALS

A. General: Submittals must indicate proper arrangements to suit
installation and maintenance requirements such as but not limited to
motor location, access door openings, filter removal, piping connections.

Clearly mark equipment submittal sheets indicating equipment symbol
and exact selection of proposed equipment.

B. Shop Drawings: Submit complete, bound, indexed, loose leaf binder
large enough for all items, including:

1.  Equipment schedule items.
Vibration elimination devices.
Valves.

Insulation.

Registers and grilles.

Automatic temperature controls.

NSk

Certificates of guarantee.

C. Pipe Tests: If requested, submit a report of tests performed by pipe
manufacturer and the date each test was completed.

1.3 LABELING

A. Identify all critical items of equipment with permanently etched,
laminated plastic labels indicating function or relationship of each piece
of equipment to system involved. Secure all labels in place in a clearly
visible location with appropriate self-tapping screws.

B. Mark pipe continuously to identify such information as nominal size,
pressure rating, industry standards designation number, etc.

1.4 SERVICE
A. Provide emergency service for mechanical systems.

B. In the event of a system Failure, OWNER shall be able to telephone a
single request for complete service call by using a number furnished
under the contract. The service organization shall dispatch in the time
specified by the ENGINEER a person to the site who shall be able to
analyze the systems and locate the malfunction. If work should be
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required out of the normal trade definition, it shall be the responsibility
of this service organization to contact the CONTRACTOR or any other
specialty involved, and take the responsibility of completing the repairs
and putting the system into operation.

C. Service shall be provided by a service business, established and
experienced in this work. Complete information in regard to this service
organization, showing the personnel, equipment, location, experience,
etc., shall be submitted for review along with other items of the system.

D. This service shall be provided starting at the date of Substantial
Completion, and for the duration of the CONTRACTOR's guarantee
period.

1.5 SUBSTITUTIONS
A. Section 01 25 00.
B. Resolve any conflict arising from use of substituted equipment.

C. Pay all costs required to make equipment comply with intent of Contract
Documents. All approvals shall be obtained in writing.

1.6 COORDINATION
A. Section 01 31 13.

B. Plan all work to proceed with a minimum of interference with other
trades.

C. Inform affected trades of all openings for mechanical work.

D. Furnish all special frames and sleeves as indicated in other Sections.
1.7 PRODUCT HANDLING

A. Section 01 65 00.

B. Deliver all materials to the job bearing manufacturer's name and trade
name and UL label in every case where a standard has been established
for that particular material.

C. Store product in original containers, protect from elements, and make
readily accessible for inspection until ready for installation.

1.8 PROJECT CONDITIONS

A. Notify ENGINEER if a discrepancy occurs between the equipment
supplied and the intent or function of the equipment, catalog numbers,
discontinued products, Drawings, Specifications, etc.

B. Failure to report any conflict does not reliecve CONTRACTOR from
meeting the intent of the Contract Documents nor shall it change the
contract cost.

C. Perform all required digging, cutting, incidental work, and make
required repairs.

D. Do not cut into any structural element without ENGINEER’s knowledge.

PART 2 PRODUCTS
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2.1 EQUIPMENT

A.

B.

Where two (2) or more units of the same class of new equipment are
required, provide units of single manufacturer.

Use standard products of the manufacturer unless indicated otherwise.

PART 3 EXECUTION

3.1 ROUGH IN REQUIREMENTS

A.

B.

D.

E.

Refer to architectural, structural, mechanical, civil and electrical
Drawings.

Verify that equipment dimensions meet space requirements with
sufficient clearances as may be required by equipment used and as
indicated.

Check building and equipment dimensions for exact placement of
sleeves, conduit and equipment.

Determine requirements and dimensions relating to manufacturer's Shop
Drawings.

Make changes required due to lack of coordination at no additional cost
to OWNER.

3.2 ACCESSIBILITY FOR MAINTENANCE

A.
B.
C.

D.
33 TE
A.

Coordinate location of equipment such as valves, dampers, fixtures,
motors, fans, controls, etc. to allow accessibility for maintenance.

Ensure access for service or maintenance for proper operation and
function.

To facilitate function, coordinate mechanical work of all other trades to
avoid concealing equipment.

Refer any critical location or assembly conflicts to ENGINEER.

ST RUN

Perform preliminary operation of all mechanical systems in cooperation
with all trades involved.

Arrange time of test run.

Make operating test by a team consisting of manufacturer's
representative, CONTRACTOR's representative and ENGINEER.

Complete test run in one (1) working day including possible different
date identification and recheck of significant items under different
working conditions.

END OF SECTION

321



22 0500 MECHANICAL GENERAL REQUIREMENTS

322



FACILITY WATER DISTRIBUTION PIPING 221113

SECTION 221113
FACILITY WATER DISTRIBUTION PIPING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Installation of building water piping, drain piping, and related work.

B. Installation of pipe hangers, sleeves, supports, brackets, and related
items.

C. Testing of piping systems and correction of any problems found to exist.
1.2 REFERENCES
A. ASME Standards:
B31.1: Power Piping.
1.3 PIPING SYSTEM LAYOUTS

A. Piping system Drawings are diagrammatic and are intended to show
approximate location of equipment and piping. Verify dimensions,
whether in figures or scaled, in the field. CONTRACTOR is responsible
for the installation of complete and workable systems whether
completely detailed on the plans or not.

B. Ascertain locations of apparatus, fixtures, equipment, and piping in the
field, and layout work accordingly. ENGINEER reserves the right to
make minor changes in location of piping and equipment up to the time
of installation without additional cost to OWNER.

1.4 REQUIREMENTS OF REGULATORY AGENCIES

A. Install work per applicable provisions of codes, rules, regulations,
statutes, and ordinances of authorities having jurisdiction.

PART 2 PRODUCTS

2.1 PIPE
A. Provide size, type, and class of pipe for various uses as follows:
1. Steel pipe lined and coated, Section 33 05 09.
Ductile iron pipe, Section 33 05 05.
Copper pipe, Section 33 05 03.
PVC pipe, Section 33 05 07.
ABS pipe, Section 33 05 01.
6. PP pipe, Section 33 05 11.

B. Do not substitute different pipe unless approved in writing before
Substitutions. To request Substitution, refer to Section 01 25 00.

nohk v
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2.2 PIPE HANGERS AND SUPPORTS

A.  Properly support, suspend, or anchor all piping and fittings to prevent
sagging, overstressing, or longitudinal movement, and to prevent thrust
or loads on or against other equipment.

B. Support horizontal piping on adjustable split steel ring or clevis hangers.
The following schedule shows minimum spacing:

1. Steel and Copper:
a. 1-1/4" and smaller 6'-0" on center

b. 1-1/2"to 3" 8'-0" on center

c. 4" and larger 12'-0" on center
2. PVC, CPVC, and ABS:

a. 1" and smaller 4'-0" on center

b. 1-1/4"to2" 5'-0" on center

c. 2-1/2"to4" 6'-0" on center

d. 5" and larger 8'-0" on center

C. Support insulated piping with pipe saddles and hangers that fit on outside
of insulation. Do not compress or damage pipe insulation with hangers
or supports.

D. Provide all rigid hangers with a means of vertical adjustment after
erection.

E.  Use copper or copper plated hangers for supporting uninsulated copper
pipe.

F. Use one of the following means of supporting horizontal piping from a
wall.

1. Steel J-Hook for pipe located close to wall, up to three (3) inches
pipe.

2. For hanger suspension with 750 Ibs. maximum loading, use light
welded steel bracket with hole for one rod, 3/4 inch diameter.

3. For pipe-roll stand support use welded-steel bracket.
G. For vertical piping supports for all pipe except copper:

1. Support vertical piping with wrought steel riser clamps. Make
adequate provision for expansion, contraction, and lateral stability.

2. Use steel extension pipe clamps for vertical pipe supports. Refer to
manufacturer's rated maximum loading for each size pipe. Bolt
clamp securely to pipe rest, clamp end extension on building
structure.

3. Where pipe sleeves extend above floor, place pipe clamps at ceiling
below, support clamp end extension from inserts.

H. For uninsulated vertical copper tubing lines, furnish copper tube straps.
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I.  Use beam clamps that are of malleable iron for 3/8 inch hanger rods;
forged steel beam clamp for hanger rod up to 1-1/2 inches.

2.3 INSERTS

A. Furnish and set inserts in concrete forms; provide reinforcing rods for
pipe sizes over three (3) inches or equivalent.

B. Furnish concrete inserts as follows: Black, malleable iron, universal
type for threaded connections with lateral adjustment.

2.4 SHIELDS
A. Provide shields to protect insulation in all areas.

B. Provide approved galvanized form shields to protect insulation at areas
of contact with hangers and supports.

C. Furnish low compressive insulation protector shields. Size per shield
manufacturer's recommendations.

2.5 SLEEVES

A. Where pipes pass through floors, footings, foundations, walls, or
ceilings, furnish and install pipe sleeves. Sleeves for concealed piping
shall be of galvanized iron, and for exposed piping on I.P.S. black steel
pipe installed so as to be completely covered by escutcheons. Extend
sleeves through floors 1/2 inch above finish floor.

2.6 ESCUTCHEONS

A. Fit pipe passing through walls, floors, or ceilings with escutcheons with
set screws.

B. Use prime painted escutcheons where surface is to receive a paint finish;
otherwise, use escutcheons that are nickel or chromium plated.

C. Where piping is insulated, use escutcheon outside the insulation.
2.7 JOINTS

A. For screwed pipe make ends with sharp, clean tapered threads using pipe
compound on male thread only. Do not use mill cut threads. Ream cut
pipe to full inside diameter.

B. Welding may be done by either arc or acetylene process, ASME B31.1.

C. For solder joints use fittings specifically made for soldering. Clean all
burrs and roughen pipe to clean. Solder complete around joint.

D. For grooved pipe jointing systems use mechanical pipe couplings and
fittings.

E. For no-hub cast iron pipe use double screw joint neoprene coupler.
2.8 UNIONS

A. Furnish and install unions necessary for installation and necessary to
permit removal of equipment.

B. For unions in steel pipe 1-1/2 inches and smaller use malleable iron
ground joint unions with brass to iron seat, galvanized or black as
required.

C. For larger unions in steel pipe use standard weight, cast iron flange
unions with 1/16 inch thick gaskets, galvanized or black as required.
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PART 3 EXECUTION

3.1 PREPARATION

A. Before installation of piping, verify that it will not interfere with
clearances required for the erection and finish of structural members,
architectural members, electrical, sprinkler, or mechanical items.

B. Hang or support piping materials from roof support system whenever
possible.

C. Do not cut any structural members for installation of piping.
3.2 INSERTS

A. Use inserts for suspending hangers from reinforced concrete slabs and
sides of reinforced concrete beams wherever practicable.

B. Set inserts in position in advance of concrete work. Provide
reinforcement rod in concrete for inserts carrying pipe over four (4)
inches in diameter.

C. Where concrete slabs form finished ceiling, finish inserts flush with slab
surface.

D. Where inserts are omitted, drill through concrete slab from below and
provide rod with recessed square steel plate and nut above slab.

3.3 SLEEVES

A. Setsleeves in position in advance of concrete work. Provide suitable
reinforcing around sleeves.

B. Extend sleeves through potentially wet floors 1 inch above finished floor
level. Caulk sleeves full depth and provide floor plate.

C. Where piping passes through floor, ceiling, or wall, close-off space
between pipe and construction with noncombustible insulation. Provide
tight-fitting metal caps on both sides and caulk.

3.4 PIPE HANGERS AND SUPPORTS

A. Support all piping and make adequate provisions for expansion,
contraction, slope, and anchorage.

B. The use of pipe hooks, chains, or perforated metal for pipe support will
not be permitted.

C. Suspend all piping in the building as indicated.

D. Install hangers to provide minimum 1/2 inch clear space between
finished covering and adjacent work.

E. Place a hanger within 1 foot of each horizontal elbow.

F. Use hangers that are vertically adjustable 1-1/2 inches minimum after
piping is erected.

G. Support horizontal soil pipe near each hub, with five (5) feet maximum
spacing between hangers.
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H.

J.

Support vertical piping at every other floor. Support vertical soil pipe at
each floor and at hub.

Where several pipes can be installed in parallel and at same elevation,
provide multiple or trapeze hangers.

Where practical, support riser piping independently of connected
horizontal piping.

3.5 PIPING INSTALLATION

A.

G.

H.

Cut piping accurately for fabrication to measurements established at the
construction site and work into place without springing or forcing.

Remove burrs and cutting slag from pipe by reaming or other approved
cleaning methods.

Make changes in direction with proper fittings.

Arrange piping so as not to interfere with the removal of other
equipment, ducts, or devices. Do not block doors, windows, or access
openings. Provide unions in the piping at connections to all equipment.
Unions must be accessible.

Make connections of dissimilar metals (such as copper and steel) with
insulating couplings suitable for at least 175 psig working pressure at
250 deg F

Cap or plug open ends of pipes and equipment with PVC caps or
expanding neoprene plugs to keep dirt and other foreign materials out of
the system. Plugs of rags, wool, cotton, waste, or similar materials are
not acceptable.

Install all piping systems so they can easily be drained. Provide hose
bibs at low point of water lines.

Slope all soil and waste lines within the building at 1/4 inch per foot fall
in the direction of flow unless indicated otherwise.

3.6 PRIMING AND COATING

A.

B.

Prime coat exposed steel hangers and supports and hangers and supports
located in crawl spaces, pipe shafts, and suspended ceiling spaces.

Color Code, Section 09 91 00.

3.7 DISINFECTION AND TESTING

A.
B.
C.

Disinfect culinary water piping, Section 33 13 00.
Performance testing culinary water piping, Section 33 08 00.

Repair defects that develop under tests promptly and repeat tests. No
caulking of screwed joints, cracks, or holes will be permitted. Replace
pipe or fitting or both with new material when repairing leaks in screwed
joints.

Repair leaks in copper tubing by melting out joint, thoroughly cleaning
both tubing and fitting, and resoldering.

END OF SECTION
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SECTION 22 11 23
WATER PUMP

PART1 GENERAL

1.1 SECTION INCLUDES

A. Base mounted, in-line vertical, in-line circular, positive displacement
pumps, materials for water and waste water.

1.2 SUBMITTALS

A. Before Installation: Drawings, specifications, dimensions, make, style,
speed, size, type, horsepower, full load amps, head-capacity curves,
efficiency curves, net positive suction head (NPSH) curves, specific
materials used, design features and weights.

B. After operation of system: Pump test start up certificate from pump
manufacturer.

PART 2 PRODUCTS

2.1 FABRICATION - GENERAL
A. Statically and dynamically balance rotating parts.

B. Except for submerged pumps or unless otherwise directed, tap pumps at
the suction and discharge for pressure gages.

C. Construction: Permit complete servicing without breaking piping or
motor connections.

D. Speed: 1750 rpm.
E. Connections: Flanged and bolted.
2.2 BASE MOUNTED PUMP
A. Type: Centrifugal, single or multi stage, direct connected.

B. Casing: Cast iron, split volute, single or double suction, rated for greater
of 150 psi or 1.25 times actual working discharge pressure, renewable
bronze wearing rings, flanged suction and discharge.

C. Impeller: Bronze, fully enclosed, keyed to shaft.

D. Shaft: High grade alloy steel with copper, bronze, or stainless steel shaft
sleeves.

E. Bearings: Oil lubricated roller or ball bearings with oil reservoirs.
Provide oil seal and integral dirt and water seal at each end of reservoir.

F. Drive: Flexible coupling with coupling guard.

G. Seals: Packing gland with minimum four (4) rings teflon impregnated
packing and gland lantern rings.
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H. Baseplate: High grade, heat treated cast iron or reinforced heavy steel
with integral drain rim grout base.

2.3 IN-LINE PUMP

A. Type: Centrifugal, single stage, close coupled in-line, back pullout
design, suitable for horizontal or vertical operation.

B. Casing: Cast iron, rated for greater of 125 psi or 1.5 times actual
discharge working pressure, suction and discharge gage port, air vent,
wear rings, seal flush connection, drain plug, flanged suction and
discharge.

C. Impeller: Bronze, fully enclosed, keyed to shaft and secured with
locknut.

D. Shaft: Stainless or carbon steel with bronze or stainless steel sleeve
through seal chamber.

E. Seals: Packing gland with minimum four (4) rings teflon impregnated
packing and gland lantern rings.

2.4 IN-LINE CIRCULATOR
A. Casing: Bronze cast iron rated for 125 psi working pressure.
B. Impeller: Bronze.

C. Shaft: Alloy steel with integral thrust collar and two (2) oil lubricated
bronze sleeve bearings.

D. Seal: Carbon rotating against a stationary ceramic seat.

2.5 SEWAGE PUMP (NON-SUBMERSIBLE)
A. Type: Vertical centrifugal, direct connected, simplex or duplex.
B. Casing: Cast iron volute with radial clearance around impeller.

C. Impeller: Bronze or cast iron, nonclogging, semi-open, keyed to the
stainless steel shaft.

D. Support: Cast iron pedestal registered and dowelled with inspection
openings on cast iron sub-coverplate, bolted to steel coverplate with gas
tight gaskets.

E. Bearings: Forced grease lubricated bronze sleeve every six (6) feet and
force grease lubricated ball thrust above.

F. Packing boxes extra deep and grooved with heavy-duty packing
arrangement with bronze lantern ring for water seal attachment.

G. Dirive: Flexible coupling.

H. Controls Duplex: Alternator to alternate operation of pump on average
load, cut-in second pump on rising level or pump Failure, separate high
level alarm.

2.6 SUBMERSIBLE PUMP
A. Section 22 13 33.
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2.7 POSITIVE DISPLACEMENT PUMP
A. Type: Single stage, rotary gear:

1. Cast iron casing hardened shaft with stainless steel sleeves and
mechanical seal,

2. Self-lubricating bronze bearings,

3. Inlet and outlet connections, and,

4. Integral bypass type adjustable relief valve.
B. Dirive: Flexible coupling with coupling guard.

C. Base: Cast iron common mounting for pump and motor with drop rim
and drain tapping.

PART 3 EXECUTION

3.1 INSTALLATION

A. Secure pumps to floor or base as indicated and per manufacturer's
recommendations.

B. Provide drains for bases and stuffing boxes piped to and discharging into
floor drains.

C. Provide air cock and drain connection on horizontal pump casings.

D. Decrease from line size with long radius reducing elbows or reducers.
Support piping adjacent to pump so no weight is carried on pump
casings. Provide supports under elbows on pump suction and discharge
line sizes four (4) inches and over.

3.2 PUMP TESTING AND START-UP

A. Test the pump for flow, speed, vibration, and amperage draw. Factory
representative shall certify that the installation is correct and the pumps
are functioning properly.

END OF SECTION
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SECTION 2213 33
SUBMERSIBLE PUMP

PART 1

GENERAL

1.1 SECTION INCLUDES

A.
B.

Submersible pump with controls and components.
Coordinate installation with work of separate trades.

1.2 DESIGN REQUIREMENTS

A.
B.

C.
D.
E.

F.

Statically and dynamically balance rotating parts.

Pumps to operate under continuous submergence at a minimum depth of
35 feet without loss of watertight integrity.

Capable of handling storm water, sanitary sewerage, and wastewater.
Pump to operate at 1750 rpm unless indicated otherwise.

Design to permit complete servicing without breaking piping or motor
connections.

Motor temperature rise to conform to latest NEMA standards for
submersible pumps.

1.3 SUBMITTALS

A.
B.

C.

Substitutions: Section 01 25 00.

Shop Drawings: Section 01 33 00 for pumps, electrical connections and
controls.

Pump Curves: Certified pump performance characteristics with pump
and system operating point plotted. Include net positive suction head
(NPSH) curve.

Motor and Cable Insulation Test: For moisture content or insulation
defects.

Pump manufacturer's certificate that installation is correct and the
pump(s) function properly relative to flow, speed, vibration and
amperage draw.

1.4 HANDLING AND STORAGE
A. Protect against damage and dirt during shipping and storage.

PART 2

PRODUCTS
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2.1

2.2

23

24

2.5

2.6

2.7

2.8

MAJOR PUMP COMPONENTS

A. Gray case iron, Class 30 casing, with smooth surfaces devoid of blow
holes and other irregularities.

B. Stainless steel exposed bolts and nuts, Section 05 05 23.

C. Waterproof exterior. Manufacturer select exterior spray with PVC
epoxy primer chloric rubber paint finish.

DISCHARGE CONNECTION ELBOW
A. Installed in the wet well.

B. Make connection of pump to discharge connection elbow automatic
when pump is lowered into place in a simple downward motion.

C. Provide sliding guide bracket and guide bar(s) as part of the discharge
connection elbow.

D. Guarantee sealing of the discharge interface.
MATING SURFACES

A. Seal all mating surfaces. Do not use secondary sealing compounds,
gaskets, grease, or other devices.

CABLE ENTRY
A. Watertight and submersible seal for cable entry into pump.

B. [Isolate cable entry junction chamber and motor from each other so
foreign material entering through the pump top (if any) shall not have
access to the motor.

C. Do not use epoxies, silicones, or other secondary sealing systems.
PUMP MOTOR

A. Squirrel-cage, induction, shell type design, housed in an air-filled,
watertight chamber, NEMA design B type with stator winding and stator
leads insulated against moisture and temperatures less than 311 deg F

B. Design for continuous duty, capable of sustaining a minimum of 10
starts per hour.

C. Capable of continuous operation at totally, partially or non-submerged
conditions.

JUNCTION CHAMBER

A. Junction chamber to contain the terminal board.

B. Connection Between Cable and Stator Leads: Perfectly leak-proof.
COOLING SYSTEM

A. Provide an adequately designed cooling system for the pump(s).

B. Provide provision for external cooling and flushing.

THERMAL SENSORS

A. Use thermal sensors to monitor stator temperatures that are wired to the
control panel.
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2.9

2.10

2.11

2.12

2.13

2.14

PUMP SHAFT SEAL

A. Carbon steel shaft completely isolated from the pumped liquid by a
mechanical rotating shaft seal system. Seals require neither maintenance
nor adjustment, which can be easily inspected and replaced.

B. Do not use a pressure differential consisting of a single or double spring
action between upper and lower sealing units to offset external pressure
and to effect shaft sealing.

C. Use oil as seal lubricant. Provide drain and inspection plug, with a
positive anti-leak seal that is easily accessible from the outside.

SHAFT BEARINGS

A. Permanently lubricated bearings capable of five (5) years continuous
operation.

B. Use bearings capable of operating for short periods of time with the
discharge valve closed.

IMPELLER

A. Dynamically balanced, double shrouded, nonclogging design having a
long thrulet without acute turns capable of handling solids, fibrous
materials, heavy sludge and other similar materials.

B. Fit the impeller and the shaft by sliding and using a key to lock.
VOLUTE

A. Designed with smooth fluid passages large enough at all points to pass
any size solid which can pass through the impeller.

B. Install a wear ring system to provide efficient sealing between the volute
and impeller.

PUMP MOTOR CABLE

A. Use pump motor cable suitable for submersible pump application.
Conform cable sizing to NEC specifications for pump motors.

B. Seal pump cable end with a high quality protective covering to make it
impervious to moisture or water seepage before electrical installation.

C. Provide 1 foot extra length of cable for each 50 feet of depth.

D. Provide 10 feet of extra cable beyond surface plate.

E. Provide corrosion resistant shield where cable passes pump volute.
ACCESS FRAME, GUIDES AND DOOR

A. Provide access frame to the discharge connection elbows complete with
hinges and flush locking mechanism, upper guide holder and level
sensor(s) cable holder. Provide frame with sliding nut rails to attach the
accessories required. Lower guide bar holder(s) shall be integral with
the discharge connection elbow.
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B. Provide guide bars of the size necessary to lift and lower the pump(s)
without bending, binding, or vibration. Do not support any portion of
the weight of the pump of the guide bars.

C. Provide surface plate with adequate rigidity to support the system, but
with sufficient openings to allow free access to cable, vent and water.

D. Access doors of skid proof design.

E. All components galvanized or zinc coated, Section 05 05 10.
2.15 CONDUIT SYSTEMS

A. Section 26 05 33.

B. Do not use flexible conduit.
2.16 CONTROL PANEL

A. Solid state logic circuitry operational in temperature range of -40 deg F
and +120 deg F and waterproof, designed for outdoor use, lockable and
containing line voltage pump power circuit and lower voltage pilot
control circuit or approved equivalent. The pilot control circuit takes
power from the same terminal board. Perform the following functions:

1. Start and stop pumps at required water levels.
2. Alternate the sequence of starting via manual or automatic selection.

3. Start progressively more pumps if water level in sump continues to
rise.

4. Instant disconnect from power source in the event of major electrical
fault.

B. Equip the panel with all protective devices for motors as disconnects,
relays, hand-auto-off switches designed for three phase 480/277 volt
power system to control the pumps via the operation of the liquid
Sensors.

C. On/off pump running lights in the control panel for each pump.
D. Adjustable thermostat heater.
2.17 STRAINER

A. Strainer with net inlet area three (3) times (if not indicated) the net inlet
area of impeller.

2.18 TIMERS

A. Provide timers such that the operating time of each pump can be
continuously monitored. Fit each timer with a reset capability to restart
timing cycle.

PART 3 EXECUTION

3.1 INSTALLATION

A. Check impeller, motor rating, and electrical connections for compliance
with manufacturer's recommendations.
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B.

Secure pumps as indicated and per the manufacturer's recommendations.

3.2 PUMP TESTING AND START-UP - FIELD

A.
B.

C.

Qualified millwright to check, align, and certify pumps before start-up.

Before submergence, run the pump dry to establish correct rotation and
mechanical integrity.

Run the pump for a minimum of 30 minutes submerged, under six (6)
feet of water minimum. Retest motor and cable insulation.

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.

System Testing: Run a complete operating test of the pumps and
associated equipment after installed in the field:

1. Dry Test: Turn on the power to all equipment. With the pump
station dry, activate the number 1 pump liquid level sensor. Then
activate the number two (2) pump and the number three (3) pump
liquid level sensors, etc. Check the "pumps running" lights on the
control panel to see that they are operating properly. Deactivate all
sensors. Pump systems should turn off and the number 1 pump
should switch to become the lag pump with the number two (2)
pump becoming the lead pump, etc. Repeat the above process to
verify that the pumps have transferred the lead.

2. Wet Test: Provide a source of water adequate for this test. Conduct
this test identically to the Dry Test. All equipment must pass these
tests. Repair or replace any equipment failing to operate properly at
no additional cost to OWNER.

Start-up: Instruct OWNER's personnel, Section 01 78 23.

END OF SECTION
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SECTION 26 05 00
ELECTRICAL GENERAL REQUIREMENTS

PART1 GENERAL

1.1 SECTION INCLUDES
A. General requirements for electrical systems.

B. Requirements for submittals, quality assurance, product handling and
coordination.

1.2 REFERENCES
A. NFPA Standards:
70 National Electrical Code.
1.3 ELECTRICAL SYSTEM LAYOUTS

A. Drawings are diagrammatic, intended to indicate general scope and
locations of work to be installed.

B. Furnish as if called for in detail by the Contract Documents all items of
labor and material or equipment incidental to or necessary for the
complete installation and proper operation of electrical work.

1.4 SUBMITTALS
A. Section 01 33 00.

B. Electrical installation certificate from electrical inspection authority
having jurisdiction.

C. Wiring Layout: Before installation of the electrical work, submit a
complete wiring layout, showing arrangement of all circuits, conduits,
and control equipment, size of conduit, conductors, wiring diagrams and
connections of all equipment necessary for full understanding and record
of the installation.

1.5 QUALITY ASSURANCE
A. Section 01 43 00
B. Workmanship to be neat with good appearance, NFPA 70.
1.6 SUBSTITUTIONS
A. Section 01 25 00.
B. Resolve any conflict arising from use of substituted equipment.

C. Pay all costs required to make equipment comply with intent of Contract
Documents. All approvals shall be obtained in writing.
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1.7 COORDINATION
A. Section 01 31 13.

B. Plan all work to proceed with a minimum of interference with other
trades.

C. Inform affected trades of all openings for electrical work.

D. Furnish all special frames and sleeves as indicated in other Sections.
1.8 PRODUCT HANDLING

A. Section 01 65 00.

B. Deliver all materials to the job bearing manufacturer's name and trade
name and UL label in every case where a standard has been established
for that particular material.

C. Store product in original containers, protect from elements, and make
readily accessible for inspection until ready for installation.

1.9 PROJECT CONDITIONS

A. Notify ENGINEER if a discrepancy occurs between the equipment
supplied and the intent or function of the equipment, catalog numbers,
discontinued products, drawings, specifications, etc.

B. Failure to report any conflict does not reliecve CONTRACTOR from
meeting the intent of the contract documents nor shall it change the
contract cost.

C. Perform all required digging, cutting, incidental work, and make
required repairs.

D. Do not cut into any structural element without ENGINEER’s knowledge.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END OF SECTION
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SECTION 26 05 13
CONDUCTORS AND CABLES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Installation of wires or cables required for power distribution, service,
feeders, and branch circuits.

1.2 REFERENCES
A. NFPA Standards:
70 National Electrical Code.
1.3 SUBMITTALS
A. Field Test Data: Megohmmeter test data for circuits under 600 volts.

PART 2 PRODUCTS

2.1 MATERIALS
A. Building Conductors: Copper, 600 volt insulation, THW.

B. Branch Circuit Conductors and All Conductors #3 AWG and Smaller:
Copper, with TW, THHN, or THWN insulation #10 AWG and smaller,
and THW larger than #10 AWG, where ambient temperature conditions
exceed 140 deg. F:

1. Size all conductors; NFPA 70.

2.  Minimum size to be #12 AWG.

3. Stranded conductors for #8 AWG and larger.
4

For outlets to fixtures, and in fixture channels (in dry areas); THHN
insulated conductor.

5. In damp locations, under slabs, on exterior provide THWN.

C. Fire Alarm System Conductors: Cross-linked thermosetting
polyethylene (RW90 X-link) type insulating.

O

Provide permanent plastic name-tag indicating load feed.

=

Use type XHHW conductors for water pumping and regulator stations.

F. Cable Supports: OZ cable supports for vertical risers, type as required
by application.
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2.2 COLOR AND CODING OF CONDUCTORS
A. 120/208 volt and 277/480 volt as follows

Table 1 — Color Coding of Conductors
120/208 volt 277/480 volt
A Phase — Black A Phase — Brown
B Phase — Red B Phase — Orange
C Phase — Blue C Phase — Yellow
Neutral — White Neutral — Grey
Ground — Green Ground — Green Stripe

PART 3 EXECUTION

3.1 INSTALLATION
A. NFPA 70.
B. Make conductor length for parallel feeders identical.

C. Lace or clip groups of feeder conductors at distribution center,
pull-boxes, and wireway. Neatly arrange wiring within cabinets,
junction boxes, fixtures, etc.

O

Provide copper grounding conductors and straps.
E. Install wire and cable in code conforming raceway.

F. Use non-detrimental wire pulling lubricant for pulling No. 4 AWG and
larger wire.

G. Install wire in conduit runs after concrete and masonry work is complete
and after moisture is swabbed from conduits.

H. Color code conductors to designate neutral conductor and phase.

I.  Furnish necessary reels, reel jacks, and other pulling aids required to
prevent damage to wires and cable.
J.  Splicing:

1. Install wires and cables continuous without splices from sources of
supply to distribution equipment and from source of supply to
motor, lighting, or power outlet.

2. Do not use pull boxes for making splices.
3. Do not install splices in conduits.

K. Use of cable with more conductors then specified; CONTRACTOR's
option. When done, tape off and labeled extra conductors as spares.

3.2 CONDUCTOR CONNECTIONS

A. Use approved pressure type solderless connectors and lugs for service
entrance, feeder, equipment connections and terminal posts.

B. Use connectors of a type compatible to conductors, locations, and load.
C. Make neutral connection and taps individually in order to prevent the
possibility of an "open-neutral".
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D.

Make branch circuit connections with UL approved solderless
connectors. Do not depend solely upon a single insulating material to
secure connection as well as to insulate it.

After first either silverplating the bars or applying suitable non-oxidizing
agents, bolt buss bar connections with adequate nonferrous bolts,
washers, and lockwashers.

Insulate joints and taps with patented or molded plastic insulators. Use
tapes compatible with conductor jackets, temperature, and other
conditions.

3.3 SPECIAL WIRING

A.

Special Systems: Furnish and install equipment, materials, labor,
services, and accessories required for completion of any special systems
of an electrical nature, but not classified otherwise herein, that may be
indicated. Applicable portions of NFPA 70 also apply.

3.4 HAZARDOUS AREAS

A. Comply with NFPA 70 when installing wiring, fixtures, and equipment
in locations classified as "Hazardous Locations".
3.5 AFTER INSTALLATION TEST FOR CABLE 600 VOLTS AND
BELOW
A. Before energization, test cable and wire for continuity of circuit and for
short circuits. Megger all circuit of 100 amp and greater rating.
B. Correct malfunctions.
C. Submit record of mega ohm meter readings to ENGINEER.
3.6 IDENTIFICATION OF FEEDERS
A. Affix a marker stamped or embossed on each cable at each entry to and
exit for each manhole, pullhole, pullbox, cable tray switchgear and
switch, identifying circuit; i.e. "MCCI", "PANEL L" "NO 1" etc.
B. Identification letters to be 1/8 inch size minimum.
C. Markers to be rigid, noncorrosive, attached to feeder cables with feeder
identification.
D. Nylon straps to be used to tie the markers.

END OF SECTION
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SECTION 26 05 33
RACEWAY

PART1 GENERAL

1.1 SECTION INCLUDES

A. Electrical transport systems consisting of flexible or rigid conduits,
couplings, supports, nonmetallic ducts, wireways and gutter.

1.2 REFERENCES
A. ANSI Standards:
C80.1 Rigid Steel Conduit - Zinc-Coated.
C80.3  Electrical Metallic Tubing - Zinc-Coated.
B. FS Standards:

W-F-406 Fittings for Cable, Power, Electrical and Conduit,
Metal, Flexible.

WW-C-566 Conduit, Metal, Flexible.
C. NEMA Standards:

TC6PVC and ABS Plastic Utilities Duct for Underground
Installation.

TCOFittings for ABS and PVC Plastic Utilities Duct for
Underground Installation.

D. NFPA Standards:
70 National Electric Code.

PART 2 PRODUCTS

2.1 METAL CONDUIT AND TUBING

A. General: Provide metal conduit, tubing and fittings of types, grades,
sizes and weights (wall thicknesses) as indicated; with minimum trade
size of 3/4 inch.

B. Rigid Metal Conduit (RMC): ANSI C80.1.
C. Intermediate Metal Conduit (IMC): ANSI C80.1.

D. Rigid and Intermediate Steel Conduit Fittings: Provide fully threaded
malleable steel couplings; raintight and concrete tight where required by
application. Provide double locknuts and metal bushings at conduit
termination, use OZ type B bushings on conduits 1-1/4 inch and larger.

E. Electrical Metallic Tubing (EMT): ANSI C80.3.
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F. EMT Fittings: Provide insulated throat non-indenter type malleable steel
fittings; concrete tight where required by application. Install OZ type B
bushings on conduits 1-1/4 inches and larger.

G. Flexible Metal Conduit (FMC): Zinc-coated steel, FS WW-C-566.
H. Flexible Metal Conduit Fittings: Type 1, Class 1, Style A, FS W-F-406.

I.  Liquid-Tight Flexible Metal Conduit: Single strip, flexible continuous,
interlocked, and double-wrapped steel, galvanized inside and outside,
coated with liquid-tight jacket of flexible PVC (polyvinyl chloride).

J.  Liquid-Tight Flexible Metal Conduit Fittings: FS W-F-406, Type 1,
Class 3, Style G.

K. Expansion Fittings: OZ Type AX, or equivalent to suit application.
2.2 NON-METALLIC CONDUIT AND DUCTS
A. General: 3/4 inch minimum trade size.

B. Underground PVC Plastic Utilities Duct: NEMA TC6, Type I for
encased burial in concrete, Type II for direct burial.

C. Duct Fittings: NEMA TC9, match to duct type and material.
2.3 CONDUIT, TUBING, AND DUCT ACCESSORIES

A. Types and sizes, and materials, complying with manufacturer's published
product information, that mates and matches conduit and tubing.
Provide manufactured spacers in all duct bank runs.

2.4 LOCKNUTS, BUSHINGS, CONNECTORS, COUPLINGS, AND
SUPPORTS

A. General: Provide malleable bushings, except that plastic bushings may
be used in lieu of phenolic-lined malleable bushings where "insulating
bushings" are required.

B. Provide "double-locknut" system (two (2) locknuts) throughout, each
being tightened wrench tight as to effectively bond outlet box or cabinet
to conduit.

C. Sealing Bushing: OZ Type FSK, WSK, or CSMI as required by
application. Provide OZ type CSB internal sealing bushings.

D. Provide insulated-through type ground bushing of the malleable type.

E. Provide connectors or couplings that are proper for the conduit they are
used with. Make watertight when required.

F. Provide cadmium plated or galvanized fittings.
G. Provide fittings with die-cut threads unless approved otherwise.

H. EMT connectors used with #4 and larger cable shall have throat liners of
suitable plastic insulation.

2.5 INTERIOR OUTLET BOXES
A. Section 26 05 34.
2.6 SCHEDULE OF LOCATIONS
A. Galvanized steel conduit in concrete.
B. Electrical metallic tubing in other locations.
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C.

D.

For underground conduit use rigid, threaded, galvanized steel conduit, or
solvent welded PVC conduit.

Make connections to motors and equipment with PVC jacketed flexible
conduit and liquid tight connectors. Motor connection size is 1/2 inch
minimum.

Provide flexible conduit for fixture and control wiring with sufficient
length of flexible conduit to avoid transmission of vibration.

PART 3 EXECUTION

3.1 PREPARATION

A.
B.

Locate and preserve utilities, Section 31 23 16.
Excavate. Section 31 23 16.

3.2 INSTALLATION

A.

Install conduit concealed in all areas, excluding mechanical and
electrical rooms, connections to motors, and connections to surface
cabinets.

For exposed runs attach surface-mounted conduit with clamps.
Coordinate installation of conduit in masonry work.

Unless indicated otherwise, do not install conduit larger than 2-1/2
inches in concrete slabs. Provide a minimum concrete cover around
conduits of two (2) inches.

Install conduit free from dents and bruises. Plug ends to prevent entry of
dirt and moisture.

Clean out conduit before installation of conductor.

Alter conduit routing to avoid structural obstructions, minimizing
CrOSSOVers.

Fill end of conduit with fiberglass where conduits leave heated area and
enters unheated area.

Provide flashing and pitchpockets, making watertight joints where
conduits pass through roof or waterproofing membranes.

Install UL approved expansion fittings complete with grounding jumpers
where conduits cross building expansion joints. Provide bends or offsets
in conduit adjacent to building expansion joints where conduit is
installed above suspended buildings.

Route all exposed conduits parallel or perpendicular to building lines.

Make interconnections between difference types of raceways with
manufactured fittings approved by UL.

Size raceways; NFPA 70 tables. Do not reduce from any sized
indicated.

Do not exceed sizes permitted in slabs or walls.
Do not exceed number of bends allowed in conduit by NFPA 70.
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P. Make joints wrench tight or otherwise with minimum resistance to the
flow of fault currents.

Q. Use furred spaces and chases to an advantage in concealing conduits.

R. Make field bends only where needed and then carefully to minimize wire
pulling tensions and for best appearance in exposed runs.

S. Test conduit runs with lignum vitale ball (mandrel) of 85 percent of
conduit diameter.

T. Cut conduit with hacksaw or other approved pipe cutting tool and ream
ends to clean out all burrs before connecting.

U. Keep conduits at least six (6) inches away from steam or hot water pipes,
breaching, and boilers, but in no case permit conductors to reach higher
than rated temperatures. Avoid traps in runs and slope conduit to drain.

V. Fasten raceways securely in place. Firmly fasten conduit within three
(3) feet of each outlet, junction box, cabinet, or fitting. Support metallic
conduit, rigid (heavy wall) and EMT at least every 10 feet. Support rigid
nonmetallic conduit in strict accordance with NFPA 70. Use raceway
fasteners designed for the purpose.

3.3 SPECIAL CONDUIT FITTINGS

A. Use special conduit fittings as required or indicated. Use UL approved
fittings suitable for location and usage made.

B. At expansion joints use special fittings if cast in concrete slabs.

C. Building Expansion Joints: Where surface conduits, raceways, panels,
or light fixtures, span building expansion joints, make satisfactory
arrangements to provide the movement provided for in building structure
plus or minus nominal joint width.

3.4 PULL BOXES, WIREWAYS, AND GUTTERS

A. Furnish as indicated, plus any such items required to assemble conduits
and other raceways. Provide Section 26 05 34 pull boxes as dictated by
wire pulling requirements. Unless indicated otherwise face into
secondary or unfinished rooms.

B. Construction: Code gage galvanized sheet steel and sized strictly in
conformance with NFPA 70 requirements.

C. Finish: Free of burrs, sharp edges, unreamed holes, and sharp-pointed
screw or bolts.

D. Coating: When mounted direct to concrete or masonry walls that are
below grade or where there will be sweating or other moisture present on
wall surface, coat backs of boxes with a heavy coat of black asphalt paint
before mounting.

E. Protection: Adequate provisions for preventing damage to conductors
either during pulling in or from weights and tensions when in place.

F. Weatherproof, rain-tight, or special type when indicated or when
required by NFPA 70.

3.5 ANCHORS, FASTENERS, AND MISCELLANEOUS SUPPORTS
A. Use compatible anchors in roof or ceiling slabs of concrete from which a

350



RACEWAY 26 0533

F.
G.

load is suspended and anchors used to fasten heavy equipment without
lead in their construction.

Make exposed conduit fastenings with one-piece, malleable conduit
clamps. Two hole, galvanized sheet metal pipe straps may be used on all
concealed installations.

Use companion bases or backs with conduit clamps when conduit is
exposed to weather or continuous moisture.

Use ring type hangers on individual runs of conduit three (3) inches and
larger if suspended, complete with threaded rods. Use adjustable
turnbuckles when specified or otherwise as an option.

Support multiple runs of suspended conduits from trapeze style hangers
suspended with rigid threaded steel rods and with suitable conduit
clamps or straps of the same make as cross channels used.

Mount multiple runs of conduit on ceiling or wall surfaces.

Do not hang or support electrical equipment and materials from roof
decks.

3.6 COLOR CODING, EXPOSED CONDUIT

A.

Provide color bands 1 inch wide for conduits up to two (2) inches in
diameter and one-half the conduit diameter for large conduits applied at
panel and pull-box locations within each room and 500 feet on centers
within an area.

Color Banding:
Table 1 — Color Banding
Unit Color Band
120/208 Volt Gray
347/600 Volt Sand
Fire Alarm Red
Telephone Blue
Intercommunication and Sound Yellow
Clocks Green
Television Rust
Low Voltage Switching Black

Nonmetallic Pressure Piping Label: When applicable, engraved plastic
laminate, label permanently affixed to main electrical meter panel
reading "THIS STRUCTURE HAS A NONMETALLIC PRESSURE
PIPING SERVICE".

END OF SECTION
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SECTION 26 05 34
ELECTRICAL BOXES AND FITTINGS

PART1 GENERAL

1.1 SECTION INCLUDES

A. Junction boxes, pull boxes, fittings.
1.2 REFERENCES

A. NEMA Standards:

OS 1  Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box
Supports.

OS2  Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box
Supports.

B. NFPA Standards:
70 National Electric Code.
1.3 QUALITY ASSURANCE

A. Comply with NFPA 70 as applicable for installation of electrical boxes
and fittings.

B. Comply with NEMA OS 1 and NEMA OS 2 as applicable for outlet
boxes, device boxes, covers and box supports.

C. Provide electrical boxes and fittings which have been UL-listed and
labeled.

PART 2 PRODUCTS

2.1 INTERIOR OUTLET BOXES

A. One piece, galvanized flat rolled sheet steel, cast iron or cast aluminum
outlet wiring boxes, of types shapes and sizes, including box depths, to
suit each respective location and installation. If of aluminum, essentially
"copper free". Do not use on conduits of dissimilar metals, except with
ENGINEER’s knowledge.

B. Construct with stamped knockouts in back and sides, and with threaded
screw holes with corrosion-resistant screws for securing box and covers
and wiring devices.

C. Minimum depth 1-1/4 inches or 2-1/8 inches depth for boxes with three
(3) or more conduit entries.

D. Use in combination with factory or field bends when indicated or
advised. Complete outlet bodies with mounting brackets, hangers,
extension rings, fixture studs, cable clamps, metal straps, gaskets, cover,
hubs, reducers, and other accessories.
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2.2 WEATHERPROOF OUTLET BOX

A. Corrosion-resistant cast-metal of types, shapes and sizes (including
depth) required.

B. Threaded conduit ends, cast-metal face plates with spring hinged
waterproof caps suitably configured for each application, with face plate
gaskets and corrosion-resistant fasteners.

2.3 JUNCTION AND PULL BOXES

A. Building Structure Type: Code-gage sheet steel with screw-on covers;
of types, shapes and sizes to suit each respective location and
installation; with welded seams and equipped with galvanized steel
Section 05 05 23 nuts, bolts, screws and washers.

B. Buried Type: Unless shown otherwise on drawings, plastic body and
cover, or pre-cast concrete with screw-on cast iron covers; of types,
shapes and sizes to suit each respective location and installation;
equipped with stainless steel nuts, bolts, screws and washers, Section 05
05 23.

PART 3 EXECUTION

3.1 PREPARATION

A. Coordinate installation of electrical boxes and fittings with wire, cable
and raceway installation work.

B. Provide knockout closures to cap unused knockout holes where blanks
have been removed.

3.2 INSTALLATION

A. Install where indicated, complying with manufacturer's written
instruction, applicable requirements of NFPA 70 and NEMA's "Standard
of Installation", and in compliance with recognized industry practices to
ensure that products fulfill requirements.

B. Install coverplates for all boxes; weatherproof outlets for interior and
exterior locations exposed to weather or moisture.

C. Install boxes and fittings to ensure ready accessibility of electrical
wiring. Install recessed boxes with face of box or ring flush with
adjacent surface.

D. Fasten boxes rigidly to substrates or structural surfaces to which
attached, or solidly embed boxes in concrete or masonry. Use bar
hangers for stud construction. Use of nails for securing boxes is
prohibited. Set boxes on opposite sides of common wall with minimum
10 inches of conduit between them.

END OF SECTION
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SECTION 26 09 26
PANELBOARD

PART1 GENERAL

1.1 SECTION INCLUDES

A. Electrical distribution panelboards.

B. Connections between fixtures, equipment and panelboards.
1.2 REFERENCES

C. NEMA Standards:

1 Instructions for Safe Installation, Operation and
Maintenance of Panelboards Rated 600 Volts or Less.

250 Enclosures for Electrical Equipment (1000 Volt
Maximum).

B. NFPA Standards:
70 National Electric Code.

1.3 SUBMITTALS

A. Product Data: Submit manufacturer’s data including specifications,
installation instructions and general recommendations, for each type of
panelboard required.

B. Shop Drawings. Submit showing accurately scaled layouts of enclosures
and required individual panelboard devices. Show circuit breakers,
fusible switches, fuses, ground-fault circuit interrupters, and accessories.

1.4 QUALITY ASSURANCE

A. Construct panelboards to NEMA 1 and NEMA 250 Standards and
provide UL labels.

B. Comply with NFPA 70 pertaining to installation of wiring and
equipment in hazardous locations.

C. Make all grounding tight and secure throughout.

PART 2 PRODUCTS

2.1 PANELBOARD - GENERAL

A. Provide panelboards of the same make and key alike with a master key
arrangement.

B. Use dead front panelboards with one-piece cabinets constructed from
code gage steel. Cabinets shall have knockouts and minimum gutter
space of four (4) inches on all sides.
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PANELBOARD

C.

I

Provide branches with automatic circuit breakers, thermal-magnetic type,
unless indicated otherwise. Multi-pole breakers shall automatically open
all poles when an overload occurs in any pole. Branch circuit breakers
used for switching duty shall be UL listed as SWD type. Ground fault
circuit interrupter protection as required by NFPA 70 shall be provided
by ground fault circuit interrupting breakers. Circuit breakers shall have
positive trip indication as well as clear "off" and "on" indication.

Use factory assembled panelboards with amp rating units indicated.
Provide spare units and blank spaces as indicated. Main circuit breaker
or lugs only as indicated.

Affix large, permanent individual numbers to each breaker on
panelboard face in a uniform position. Number starting at the top, with
odd numbers used in sequence down left hand side and even numbers
used in sequence down right hand side.

Use fronts manufactured with code gage steel, finished with rust
inhibiting primer and baked enamel finish and manufacturer's standard
color. Provide doors with flush tumbler type locks. Provide a circuit
directory frame and card with a clear plastic covering inside the door.

Furnish locking clips for "off" position only, with "on" trip free travel
and installed in all circuits so indicated.

Label panel with black phenolic or acceptable alternate engraved
nameplate with 1/4 inch high lettering on the interior of each panelboard;
including panel name and voltage. Provide red nameplate on emergency
system panels.

For outside locations use a NEMA 4R cabinet.

2.2 PANELBOARD - 480 VOLT

A.

B.

C.

Voltage: 277/480 volts, three (3) phase, four (4) wire, S/N, equipped
with automatic circuit breaker.

Circuit Breakers: Minimum interrupting capacity of 14,000 amps at 277
volts. Use breakers that are UL rated for use as switches.

Locking Clips: Five (5) minimum per panel.

2.3 PANELBOARD - 208 VOLT

A.

B.

Voltage: 120/208 volts, three (3) phase, four (4) wire, S/N, equipped
with automatic circuit breakers.

Circuit Breakers: Minimum interrupting capacity of 10,000 amps at 120
volts.

PART 3 EXECUTION

3.1 INSTALLATION

A.

B.

Provide mounting brackets, bus bar drillings and filler pieces for unused
spaces.

Prepare and affix typewritten directory to inside cover of panelboard
indicating loads controlled by each circuit.
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C. Install per NFPA 70, NEMA, manufacturer's instructions and authorities
having jurisdiction.

END OF SECTION
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SECTION 26 13 13
CIRCUIT BREAKER

PART1 GENERAL

1.1 SECTION INCLUDES

A. Installation of motor circuit breaker and circuit disconnects.
1.2 REFERENCES

A. NEMA Standards:

250 Enclosures for Electrical Equipment (1000 Volts
Maximum).

KS Enclosed and Miscellaneous Distribution Switches (600
Volts Maximum).

B. NFPA Standards:
70 National Electric Code.
1.3 SUBMITTAL

A. Product Data: Submit manufacturer's data including specifications,
installation and general recommendations, for each type of motor and
circuit disconnect switch required.

B. Shop Drawings: Submit dimensioned drawings of electrical motor and
circuit disconnect switches which have a rating of 100 amperes and
larger.

1.4 QUALITY ASSURANCE
A. Conform to:
1. NFPA 70.
2. Local and state codes and to authority having jurisdiction.

B. Provide switches that are UL listed and labeled. Comply with NEMA
KS 1 and NFPA 70.

PART 2 PRODUCTS

2.1 GENERAL
A. Motor and circuit disconnects shall have a UL label.
B. Single Phase Disconnect Switches: Two (2) pole switch.
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2.2 GENERAL DUTY SWITCHES

A. Sheet steel enclosed switches, fusible or nonfusible as indicated of types,
sizes and electrical characteristics indicated.

B. Rated 240 volts, 60 hertz.
C. Spring assisted, quick-make, quick-break mechanisms.

D. Provide single phase or three phase with solid neutral as required by
application.

E. Equip with padlock handle in OFF position.

F. Provide NEMA enclosures as required by application.

G. Provide fusible switches with Class R rejection fuse clip kits.
2.3 MAINTENANCE STOCK, FUSES

A. Provide as required of classes, types, and ratings for electrical
requirements for service indicated.

B. Furnish additional fuses amounting to 1 unit for every 10 installed units,
but not less than five (5) units of each, for both power and circuit fuses.

PART 3 EXECUTION

3.1 INSTALLATION
A. Install motor and circuit disconnect within sight of controller position.

B. Coordinate motor and circuit disconnect installation work with electrical
race way and cable work.

END OF SECTION
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SECTION 26 29 13
MOTOR CONTROLLER

PART1 GENERAL

1.1 SECTION INCLUDES
A. Installation of motor starters for electric motor driven equipment.
B. Types of motor starters include:
1. AC fraction horsepower manual starters.
2. AC line voltage manual starters.
3. AC non-reversing magnetic starters.
4. AC combination non-reversing magnetic starters.
1.2 REFERENCES
A. NEMA Standards:

250 Enclosures for Electrical Equipment (1000 Volts
Maximum).

B. NFPA Standards:
70 National Electric Code.
C. UL Standards:
508 Electrical Industrial Control Equipment.
1.3 SUBMITTALS
A. Product Data: Manufacturer's data on motor starters.

B. Shop Drawings: Submit dimensioned drawings of motor starters
showing accurately scaled equipment layouts.

C. Motor Voltage/Current Report: After installation is complete including
water and air balancing, measure voltage (L-L and L-N) and full load
current of each phase of each motor. Submit report showing field
readings of voltage, amperage, and thermal heater size installed for each
motor.

1.4 QUALITY ASSURANCE

A. Comply with NEMA, UL 508, and NFPA 70 standards as applicable to
wiring methods, construction and installation of motor starters.

B. Provide units which have been UL-listed and labeled.

PART 2 PRODUCTS
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2.1 MOTOR STARTER - GENERAL

A. Provide motor starters and ancillary components of types, sizes, ratings
and electrical characteristics indicated.

B. Materials, design and construction is manufacturer's option unless
indicated.

C. Thermal Overload Units: Sized to actual running full load current, not to
motor plate current. Size heaters for mechanical equipment after air and
water balancing have been completed.

2.2 AC FRACTIONAL HP MANUAL STARTER
A. Single-phase, 1 and 2 pole, 300 volt AC maximum unless indicated.

B. Equip with 1 piece thermal overload relay with field adjustment
capability of plus or minus 10 percent of nominal overload heater rating;
for protection of AC motors of 1 HP and less. (For manually controlled
motors in excess of 1 HP, refer to motor line voltage manual starter.)

C. Motor Protection Switches: Quick-make, quick-break trip free toggle
mechanism, green pilot lights, with lock-off toggle operated handle.
Mount surface units in NEMA 1 enclosures, unless indicated. Provide
NEMA 3R enclosure in exterior or damp location. Provide flush
mounted units with coverplate to match wiring device coverplates.

2.3 AC LINE VOLTAGE MANUAL STARTER
A. 2 or 3 pole, 600 volt AC maximum unless indicated.

B. Equip with pushbutton operator, low voltage protection feature and
green pilot light.

C. Motor Protection Switches: Trip free mechanism such that contacts will
open under load and remain open until thermal element has cooled, and
unit is reset. Mount surface units in NEMA 1 enclosure unless indicated.

In exterior or damp location provide NEMA 3R enclosure. Provide
flush mounted units with coverplate to match wiring device coverplates.

2.4 AC NON-REVERSING MAGNETIC STARTER

A. 2 or 3 pole, 600 volts maximum, with thermal overload position in all
phases and inherent under voltage release.

Molded case automatic air circuit breakers.
Contactor with three (3) overload relays.
120 volt holding coil.

Pilot light in cover, green resistor type.

mmoaw

Reset button, and Hand-Off-Automatic switch in cover, field convertible
to Off/Auto or Start/Stop push button.

Two (2) sets of normally open, auxiliary contacts in addition to standard
auxiliary holding contact supplied with each contactor.

a

H. 120 volt control transformer of sufficient capacity to handle operating
coil and associated controls.

I.  Surface mounted starters in NEMA Type 1 enclosure unless indicated.
In exterior or damp locations provide NEMA 3R enclosure.
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2.5 AC COMBINATION NON-REVERSING MAGNETIC STARTER

A.

B.

mmon

a

H.

Molded case automatic air circuit breakers with rotary operating handle
and lock off facility.

Restrict opening of switch enclosure by the use of a defeater screw
unless switch is in the "off" position.

Contacts with three (3) overload delays.
120 volt holding coils.
Pilot light in cover, green resistor type.

Reset button, and Hand-Off-Automatic switch in cover, field convertible
to Off-Auto or Start-Stop push button.

Two (2) sets of normally open, auxiliary contacts in addition to standard
auxiliary holding contact supplied with each contactor.

120 volt control transformer of sufficient capacity to handle operating
coil and associated controls.

2.6 MAINTENANCE STOCK, FUSES

A.

B.

Provide as required of classes, types, and ratings for electrical
requirements for service indicated.

Furnish additional fuses amounting to 1 unit for every 10 installed units,
but not less than five (5) units of each, for both power and circuit fuses.

PART 3 EXECUTION

3.1 INSTALLATION

A.

B.

Install NEMA size motor protection switches. For units not using
NEMA rating, use equivalent NEMA size.

In finished areas mount motor protection switches flush and install
suitable cover-plates.

Install heaters correlated with full load current of motor provided.

Install fuses in fusible circuit breaker, if any. Mount chart inside each
starter indicating heater type, size, and ampere rating.

END OF SECTION

363



262913 MOTOR CONTROLLER

364



ROADWAY LIGHTING 26 56 19

SECTION 26 56 19
ROADWAY LIGHTING

PART1 GENERAL

1.1 SECTION INCLUDES
A. Materials and procedures for installing roadway lighting system.

B. Testing, painting, restoration, salvage.
1.2 REFERENCES
A. ASTM Standards:
B3 Soft or Annealed Copper Wire.

B8 Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft.

D2301 Vinyl Chloride Plastic Pressure-Sensitive Electrical
Insulating Tape.

B. NEMA Standards:
250 Enclosures for Electrical Equipment (1000 Volts

Maximum).
C. NFPA Standards:
70 National Electric Code.

D. SSPC Standards:
25 BCS Zinc Oxide Alkyld, Linseed Oil Primer for.
1.3 SUBMITTALS

A. Shop Drawings and Product Data: Complete, bound, indexed, large
enough for all items included. When requested, supplement the
following list by such other data as may be required, including detailed
scale drawings and wiring diagrams of any special equipment and of any
proposed deviation from the Contract Documents:

1. Performance data for luminaires, including lighting contours on the
roadway surface and average maintained level of light in
foot-candles.

2. Shop Drawings for luminaires showing pertinent physical
characteristics, type of light source, and wattage.

Shop Drawings of ornamental poles.
Luminaire supports.

Pole bases.

Wiring schematic.

Fixture mounting height.

e

Drawing showing location of poles and underground power conduit.
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B. Warranties and instruction sheets.
C. Testing results of this section article 3.9.

1.4 MAINTAINING EXISTING AND TEMPORARY ELECTRICAL
SYSTEMS

A. Notify ENGINEER before performing any work on existing systems.

B. Allow 20 feet minimum overhead clearance across thoroughfares and 12
feet minimum clearance above sidewalk areas. Do not run temporary
conductor on top of the ground or across any sidewalk area unless
protected in an electrical raceway and barricaded.

C. Maintain existing electrical systems or approved temporary
replacements, in effective operation for the benefit of the traveling public
during the progress of the Work, except when shutdown is permitted to
allow for alteration or removal of the systems. Do not interfere with the
regular lighting schedule.

PART 2 PRODUCTS

2.1 EXISTING MATERIALS

A. Where existing systems are to be modified, incorporate existing material
in revised system, salvage, or abandon.

2.2 CONDUCTORS
A. Materials:

1. Solid or stranded copper of size indicated conforming to ASTM B3
and ASTM B8.

2. Insulation; RHH-RHW-USE grade cross link polyethylene
compound.

3. Color and coding of 120/240 volt, Section 26 05 13.

B. Splicing: Compatible with cable insulation and water seal for
underground use. Comply with UL code.

C. Conduit: Section 26 05 33.
2.3 POLES AND LUMINAIRE SUPPORTS
A. Height, type, configuration and base detail required.
2.4 JUNCTION BOXES
A. Buried type; Section 26 05 34 and as follows:
1. Precast reinforced concrete in sidewalk and paved surfaces.
2. Plastic in landscaped surfaces.

B. Cover Stencil: "Street Lighting". Where box contains street lighting
voltage greater than 600 volts, stencil "High Voltage".
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2.5 INSULATING TAPE

A.

Type 1 vinyl chloride, ASTM D2301.

2.6 LUMINAIRE

A.

E.

F.

Luminaire Assembly: Standard Highway Luminaire (Cobra Head) shoe
box design:

1. Die-cast aluminum housing with high temperature wiring.

2. Reflectors, sockets, mounting cradles, and clamps properly fitted to
the housing.

3. Luminaire weight and projected area within design loading limits.
4 Replaceable air filter and IES distribution type as indicated.
Mounting adjustment:

1. Ten degrees above horizontal for the reflector and refractor.

2. Five degrees adjustment from vertical on the bracket arm.

Lamps: Metal halide, 250 or 400 watts as indicated:

1. Clear uncoated, pulse start.

2. Apparent color temperature of 3800 K.

3. Rated-life of not less than 20,000 hours (400 Watt) or 10,000 hours
(250 Watt) when used on a 10 hour per start duty cycle.

Ballast: Replaceable prewired with minimum primary power fa