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 UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
 Ref er ences ar e i n agr eement wi t h UMRL dat ed Januar y 2018**************************************************************************
 SECTI ON TABLE OF CONTENTS
 DI VI SI ON 03 - CONCRETE
 SECTI ON 03 41 33
 PRECAST STRUCTURAL PRETENSI ONED CONCRETE
 11/16
 PART 1 GENERAL
 1. 1 REFERENCES 1. 2 SUBMI TTALS 1. 3 QUALI TY CONTROL 1. 3. 1 Qual i f i cat i ons f or Pr ecast - Concr et e Manuf act ur er 1. 3. 2 Qual i f i cat i ons f or I nst al l er 1. 3. 3 Qual i f i cat i ons f or Wel di ng Wor k 1. 3. 4 Concr et e Sampl i ng and Test i ng 1. 3. 4. 1 Test s f or Concr et e Mat er i al s 1. 3. 4. 2 Concr et e Desi gn Mi xes 1. 3. 4. 3 Qual i t y Cont r ol Test i ng Dur i ng Fabr i cat i on
 PART 2 PRODUCTS
 2. 1 SYSTEM DESCRI PTI ON 2. 1. 1 Qual i t y Of Concr et e 2. 1. 1. 1 Nor mal - Wei ght Concr et e Pr oper t i es 2. 1. 1. 2 Li ght wei ght St r uct ur al Concr et e Pr oper t i es 2. 1. 2 Per f or mance Requi r ement s 2. 1. 2. 1 Desi gn Met hods 2. 1. 2. 2 Al l owabl e Desi gn Loads and Def l ect i ons 2. 1. 2. 3 UL Fi r e- Resi st ance Li st i ng and Label 2. 1. 2. 4 El ect r i cal Raceway UL Li st i ng and Label 2. 2 FABRI CATI ON 2. 2. 1 Fabr i cat i on Tol er ances 2. 2. 2 For ms 2. 2. 3 Rei nf or cement 2. 2. 4 Bui l t - I n Anchor age Devi ces 2. 2. 5 Li f t i ng Devi ces 2. 2. 6 Bl ockout s 2. 2. 7 Pr et ensi oni ng 2. 2. 8 Concr et e Mi xi ng and Conveyi ng 2. 2. 9 Pr epar at i ons f or Pl aci ng Concr et e 2. 2. 10 Weat her Li mi t at i ons 2. 2. 11 Concr et e Pl aci ng
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2. 2. 12 I dent i f i cat i on Mar ki ngs 2. 2. 13 Fi ni shi ng Unf or med Sur f aces 2. 2. 14 Cur i ng 2. 2. 15 Pr ot ect i on of Concr et e Af t er Pl aci ng 2. 2. 16 Det ensi oni ng 2. 2. 17 Fi ni shi ng For med Sur f aces 2. 3 MATERI ALS 2. 3. 1 Concr et e Mat er i al s 2. 3. 1. 1 Nor mal - Wei ght Aggr egat es 2. 3. 1. 2 Li ght wei ght Aggr egat es 2. 3. 1. 3 Por t l and Cement 2. 3. 1. 4 Fl y Ash 2. 3. 1. 5 Gr ound Gr anul at ed Bl ast Fur nace ( GGBF) Sl ag 2. 3. 1. 6 Ai r - Ent r ai ni ng Admi xt ur e 2. 3. 1. 7 Wat er 2. 3. 2 Rei nf or cement Mat er i al s 2. 3. 2. 1 Rei nf or cement Bar s 2. 3. 2. 2 Col d- Dr awn St eel Wi r e 2. 3. 2. 3 Wel ded- Wi r e Fabr i c 2. 3. 2. 4 Suppor t s f or Concr et e Rei nf or cement 2. 3. 3 Pr est r essi ng Mat er i al s 2. 3. 3. 1 St r and Tendons 2. 3. 3. 2 Wi r e Tendons 2. 3. 3. 3 St eel - Bar Tendons 2. 3. 3. 4 Tendon Anchor ages f or Pr et ensi oni ng 2. 3. 3. 5 Tendon Anchor ages f or Post Tensi oni ng 2. 3. 4 Connect i on Mat er i al s 2. 3. 4. 1 St eel Pl at es, Shapes, and Bar s 2. 3. 4. 2 St eel Anchor Bol t s 2. 3. 4. 3 El ect r odes f or Wel di ng 2. 3. 4. 4 Fl exi bl e Bear i ng Pads 2. 3. 5 Gr out i ng Mat er i al s 2. 3. 6 Bi t umi nous Joi nt Seal i ng Mat er i al s
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**************************************************************************USACE / NAVFAC / AFCEC / NASA UFGS- 03 41 33 ( November 2016) - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Pr epar i ng Act i v i t y: NASA Super sedi ng UFGS- 03 41 33 ( Febr uar y 2011)
 UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
 Ref er ences ar e i n agr eement wi t h UMRL dat ed Januar y 2018**************************************************************************
 SECTI ON 03 41 33
 PRECAST STRUCTURAL PRETENSI ONED CONCRETE11/16
 **************************************************************************NOTE: Thi s gui de speci f i cat i on cover s t he r equi r ement s f or f abr i cat i on and er ect i on of pr ecast st r uct ur al concr et e f r ami ng el ement s, f l oor uni t s, and r oof uni t s f or bui l di ngs i ncl udi ng, as r equi r ed by t he pr oj ect , t he f ol l owi ng:
 Pr ecast convent i onal l y r ei nf or ced concr et e f l oor and r oof uni t s f or c l ear spans up t o 10. 5 met er 35 f eet .
 Pr ecast convent i onal l y r ei nf or ced concr et e col umns, j oi st s, beams, and ot her st r uct ur al f r ami ng el ement s.
 Pr ecast pr est r essed concr et e s i ngl e- and doubl e- t ee s l abs, hol l ow- cor ed f l at s l abs, t ee- or keyst one- j oi st s, col umns, and ot her st r uct ur al el ement s.
 Pr ecast concr et e cel l ul ar f l oor uni t s wi t h cel l s sui t abl e f or use as el ect r i cal r aceways.
 I ncl ude i n dr awi ngs a compl et e desi gn i ndi cat i ng t he char act er of t he wor k t o be per f or med and gi v i ng t he following:
 Assumed l oads, i ncl udi ng f l oor l i ve l oad, r oof l i ve l oad, wi nd l oad, concent r at ed l oads such as par t i t i ons, and equi pment mount ed on or suspended f r om pr ecast concr et e const r uct i on, concr et e f l oor t oppi ng wei ght , and ot her desi gn dat a as may be r equi r ed f or meet i ng bui l di ng codes and t he pr oper pr epar at i on of shop dr awi ngs.
 Layout of t he f r ami ng syst em i ndi cat i ng t he r el at i ve l ocat i on of t he var i ous pr ecast s t r uct ur al concr et e sect i ons, f l oor el evat i ons, col umn cent er s and of f set s, openi ngs, and suf f i c i ent di mensi ons t o adequat el y convey t he quant i t y and nat ur e of t he r equi r ed pr ecast st r uct ur al concr et e f r ami ng syst em.
 Det ai l s of al l pr ecast st r uct ur al concr et e sect i ons i ndi cat i ng cr oss- sect i ons and di mensi ons.
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Locat i on of pr ecast st r uct ur al concr et e sect i ons havi ng an ar chi t ect ur al f i ni sh on exposed- t o- v i ew sur f aces when r equi r ed.
 Det ai l s of r ei nf or cement i ndi cat i ng r ei nf or c i ng- bar schedul es; l ocat i on and si ze of wel ded- wi r e f abr i c ; and t enons f or pr est r essed concr et e i ndi cat i ng t he f i nal st r essi ng f or ce i n k i ps, as r equi r ed.
 Det ai l s of connect i ons i ndi cat i ng end bear i ng mi ni mums and anchor age devi ces and ot her i t ems embedded i n t he pr ecast st r uct ur al concr et e sect i ons.
 Locat i on and det ai l s of concr et e f l oor t oppi ng, when required.
 Det ai l s of openi ngs i ncl udi ng t he s i ze of st eel f r ami ng member s as r equi r ed.
 Det ai l s of pr ecast concr et e f i l l er bl ocks, as required.
 Det ai l s of hanger s f or suspended cei l i ngs, duct s, pi pi ng, l i ght i ng f i x t ur es, condui t , or ot her const r uct i on, as r equi r ed.
 Pr ecast concr et e f l oor - uni t cel l s t hat wi l l be used f or el ect r i cal r aceways, when r equi r ed.
 When bot h f i r e- r esi st ance- r at ed const r uct i on and non f i r e r esi st ance- r at ed const r uct i on ar e r equi r ed, t he l ocat i on of f i r e- r esi st ance- r at ed const r uct i on.
 Cast - i n- pl ace nor mal - wei ght concr et e, i ncl udi ng concr et e f l oor t oppi ng, i s speci f i ed i n Sect i on 03 30 53 MI SCELLANEOUS CAST- I N- PLACE CONCRETE.
 Pr ecast convent i onal l y r ei nf or ced concr et e wal l panel s, sol i d- sect i on t ype, ar e speci f i ed i n Sect i on 03 45 00 PRECAST ARCHI TECTURAL CONCRETE.
 Pr ecast - concr et e r oof s l abs pl aced over pur l i ngs or j oi st s spaced not mor e t han 8 f eet on cent er ar e speci f i ed i n Sect i on 03 41 16. 08 PRECAST CONCRETE SLABS ( MAX. SPAN 8 FEET 0. C. ) .
 Seal i ng j oi nt s i n exposed- t o- v i ew sur f aces of pr ecast concr et e s l abs, such as at cei l i ngs and wal l s, i s speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.
 Pai nt i ng exposed- t o- v i ew sur f aces of pr ecast concr et e uni t s such as cei l i ngs and wal l s, i s speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.
 When cel l s of pr ecast concr et e cel l ul ar f l oor uni t s wi l l be used f or el ect r i cal r aceways, t he i nspect i on of cel l s t o be used f or el ect r i cal r aceways, cut t i ng t he f l oor uni t s f or i nser t s, and el ect r i cal r aceway
 SECTI ON 03 41 33 Page 5
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f i t t i ngs ar e speci f i ed i n Sect i on 26 05 00. 00 40 COMMON WORK RESULTS FOR ELECTRI CAL.
 Fi r e- r esi st ance- r at ed const r uct i on usi ng pr ecast st r uct ur al concr et e sect i ons i s descr i bed i n Under wr i t er s Labor at or i es, I nc. , " Fi r e Resi st ance Rat i ngs ( BXUV) " i ncl uded i n UL Fi r e Resi st ance Di r ect or y and t he " Fi r e- Resi st ance Rat i ngs" cont ai ned i n AI A CO- 1. Fi r e- r esi st ance- r at ed const r uct i on l i mi t s t he t ypes of pr ecast st r uct ur al concr et e sect i ons; t he r equi r ement s f or end r est r ai nt ; t he concr et e mat er i al s and pr opor t i ons of concr et e mi x f or f l oor t op f i l l ; t he r equi r ement s f or gr out i ng and seal i ng j oi nt s; and t he t ype of r oof i nsul at i on and r oof cover i ng.
 Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de Speci f i cat i ons ( UFGS) For mat St andar d when edi t i ng t hi s gui de speci f i cat i on or pr epar i ng new pr oj ect speci f i cat i on sect i ons. Edi t t hi s gui de speci f i cat i on f or pr oj ect speci f i c r equi r ement s by addi ng, del et i ng, or r evi s i ng t ext . For br acket ed i t ems, choose appl i cabl e i t em( s) or i nser t appr opr i at e i nf or mat i on.
 Remove i nf or mat i on and r equi r ement s not r equi r ed i n r espect i ve pr oj ect , whet her or not br acket s ar e present.
 Comment s, suggest i ons and r ecommended changes f or t hi s gui de speci f i cat i on ar e wel come and shoul d be submi t t ed as a Cr i t er i a Change Request ( CCR) .
 **************************************************************************
 PART 1 GENERAL
 1. 1 REFERENCES
 **************************************************************************NOTE: Thi s par agr aph i s used t o l i s t t he publ i cat i ons c i t ed i n t he t ext of t he gui de speci f i cat i on. The publ i cat i ons ar e r ef er r ed t o i n t he t ext by basi c desi gnat i on onl y and l i s t ed i n t hi s par agr aph by or gani zat i on, desi gnat i on, dat e, and t i t l e.
 Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e when you add a Ref er ence I dent i f i er ( RI D) out s i de of t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e. Al so use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e t o updat e t he i ssue dat es.
 Ref er ences not used i n t he t ext wi l l aut omat i cal l y be del et ed f r om t hi s sect i on of t he pr oj ect speci f i cat i on when you choose t o r econci l e r ef er ences i n t he publ i sh pr i nt pr ocess.
 **************************************************************************
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The publ i cat i ons l i s t ed bel ow f or m a par t of t hi s speci f i cat i on t o t he ext ent r ef er enced. The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext by t he basi c desi gnat i on onl y.
 AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS (AASHTO)
 AASHTO M 200 ( 1973; R 2012) St andar d Speci f i cat i on f or Epoxy Pr ot ect i ve Coat i ngs
 AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )
 ACI 211. 1 ( 1991; R 2009) St andar d Pr act i ce f or Sel ect i ng Pr opor t i ons f or Nor mal , Heavywei ght and Mass Concr et e
 ACI 318 ( 2014; Er r at a 1- 2 2014; Er r at a 3- 5 2015; Er r at a 6 2016; Er r at a 7- 9 2017) Bui l di ng Code Requi r ement s f or St r uct ur al Concr et e ( ACI 318- 14) and Comment ar y ( ACI 318R- 14)
 ACI 318M ( 2014; ERTA 2015) Bui l di ng Code Requi r ement s f or St r uct ur al Concr et e & Commentary
 ACI SP- 66 ( 2004) ACI Det ai l i ng Manual
 ACI/MCP-2 ( 2015) Manual of Concr et e Pr act i ce Par t 2
 ACI/MCP-3 ( 2015) Manual of Concr et e Pr act i ce Par t 3
 ACI/MCP-4 ( 2015) Manual of Concr et e Pr act i ce Par t 4
 AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
 AHA A135. 4 ( 1995; R 2004) Basi c Har dboar d
 AMERI CAN WELDI NG SOCI ETY ( AWS)
 AWS A5. 1/ A5. 1M ( 2012) Speci f i cat i on f or Car bon St eel El ect r odes f or Shi el ded Met al Ar c Wel di ng
 AWS D1. 1/ D1. 1M ( 2015; Er r at a 1 2015; Er r at a 2 2016) St r uct ur al Wel di ng Code - St eel
 AWS D1. 4/ D1. 4M ( 2011) St r uct ur al Wel di ng Code - Rei nf or c i ng St eel
 ASME I NTERNATI ONAL ( ASME)
 ASME BTH- 1 ( 2014) Desi gn of Bel ow- t he- Hook Li f t i ng Devices
 ASTM I NTERNATI ONAL ( ASTM)
 ASTM A1064/ A1064M ( 2017) St andar d Speci f i cat i on f or Car bon- St eel Wi r e and Wel ded Wi r e Rei nf or cement , Pl ai n and Def or med, f or Concrete
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ASTM A283/ A283M ( 2013) St andar d Speci f i cat i on f or Low and I nt er medi at e Tensi l e St r engt h Car bon St eel Plates
 ASTM A322 ( 2013) St andar d Speci f i cat i on St eel Bar s, Al l oy, St andar d Gr ades
 ASTM A36/ A36M ( 2014) St andar d Speci f i cat i on f or Car bon St r uct ur al St eel
 ASTM A370 ( 2016) St andar d Test Met hods and Def i ni t i ons f or Mechani cal Test i ng of St eel Pr oduct s
 ASTM A416/ A416M ( 2017) St andar d Speci f i cat i on f or Low- Rel axat i on, Seven- Wi r e f or Pr est r essed Concr et e
 ASTM A421/ A421M ( 2015) St andar d Speci f i cat i on f or Uncoat ed St r ess- Rel i eved St eel Wi r e f or Pr est r essed Concrete
 ASTM A615/ A615M ( 2016) St andar d Speci f i cat i on f or Def or med and Pl ai n Car bon- St eel Bar s f or Concr et e Reinforcement
 ASTM A675/ A675M ( 2014) St andar d Speci f i cat i on f or St eel Bar s, Car bon, Hot - Wr ought , Speci al Qual i t y, Mechani cal Pr oper t i es
 ASTM A767/ A767M ( 2016) St andar d Speci f i cat i on f or Zi nc- Coat ed ( Gal vani zed) St eel Bar s f or Concr et e Rei nf or cement
 ASTM C109/ C109M ( 2016a) St andar d Test Met hod f or Compr essi ve St r engt h of Hydr aul i c Cement Mor t ar s ( Usi ng 2- i n. or ( 50- mm) Cube Specimens)
 ASTM C1107/ C1107M ( 2014a) St andar d Speci f i cat i on f or Packaged Dr y, Hydr aul i c- Cement Gr out (Nonshrink)
 ASTM C114 ( 2015) St andar d Test Met hods f or Chemi cal Anal ysi s of Hydr aul i c Cement
 ASTM C115/ C115M ( 2010; E 2013) St andar d Test Met hod f or Fi neness of Por t l and Cement by t he Turbidimeter
 ASTM C117 ( 2017) St andar d Test Met hod f or Mat er i al s Fi ner t han 75- um ( No. 200) Si eve i n Mi ner al Aggr egat es by Washi ng
 ASTM C123 ( 2014) St andar d Test Met hod f or Li ght wei ght Par t i c l es i n Aggr egat e
 ASTM C126 ( 2016) St andar d Speci f i cat i on f or Cer ami c
 SECTI ON 03 41 33 Page 8
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Gl azed St r uct ur al Cl ay Faci ng Ti l e, Faci ng Br i ck, and Sol i d Masonr y Uni t s
 ASTM C127 ( 2015) St andar d Test Met hod f or Densi t y, Rel at i ve Densi t y ( Speci f i c Gr avi t y) , and Absor pt i on of Coar se Aggr egat e
 ASTM C128 ( 2015) St andar d Test Met hod f or Densi t y, Rel at i ve Densi t y ( Speci f i c Gr avi t y) , and Absor pt i on of Fi ne Aggr egat e
 ASTM C131/ C131M ( 2014) St andar d Test Met hod f or Resi st ance t o Degr adat i on of Smal l - Si ze Coar se Aggr egat e by Abr asi on and I mpact i n t he Los Angel es Machi ne
 ASTM C136/ C136M ( 2014) St andar d Test Met hod f or Si eve Anal ysi s of Fi ne and Coar se Aggr egat es
 ASTM C138/ C138M ( 2017a) St andar d Test Met hod f or Densi t y ( Uni t Wei ght ) , Yi el d, and Ai r Cont ent ( Gr avi met r i c) of Concr et e
 ASTM C142/ C142M ( 2017) St andar d Test Met hod f or Cl ay Lumps and Fr i abl e Par t i c l es i n Aggr egat es
 ASTM C143/ C143M ( 2015) St andar d Test Met hod f or Sl ump of Hydr aul i c- Cement Concr et e
 ASTM C150/ C150M ( 2017) St andar d Speci f i cat i on f or Por t l and Cement
 ASTM C151/ C151M ( 2016) St andar d Test Met hod f or Aut ocl ave Expansi on of Hydr aul i c Cement
 ASTM C157/ C157M ( 2017) St andar d Test Met hod f or Lengt h Change of Har dened Hydr aul i c- Cement Mor t ar and Concr et e
 ASTM C172/ C172M ( 2017) St andar d Pr act i ce f or Sampl i ng Fr eshl y Mi xed Concr et e
 ASTM C173/ C173M ( 2016) St andar d Test Met hod f or Ai r Cont ent of Fr eshl y Mi xed Concr et e by t he Vol umet r i c Met hod
 ASTM C183/ C183M ( 2015) St andar d Pr act i ce f or Sampl i ng and t he Amount of Test i ng of Hydr aul i c Cement
 ASTM C185 ( 2015) St andar d Test Met hod f or Ai r Cont ent of Hydr aul i c Cement Mor t ar
 ASTM C191 ( 2013) St andar d Test Met hod f or Ti me of Set t i ng Hydr aul i c Cement by Vi cat Needl e
 ASTM C192/ C192M ( 2016a) St andar d Pr act i ce f or Maki ng and Cur i ng Concr et e Test Speci mens i n t he Laboratory
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ASTM C204 ( 2016) St andar d Test Met hod f or Fi neness of Hydr aul i c Cement by Ai r Per meabi l i t y Apparatus
 ASTM C231/ C231M ( 2017a) St andar d Test Met hod f or Ai r Cont ent of Fr eshl y Mi xed Concr et e by t he Pr essur e Met hod
 ASTM C232/ C232M ( 2014) St andar d Test Met hods f or Bl eedi ng of Concr et e
 ASTM C233/ C233M ( 2014) St andar d Test Met hod f or Ai r - Ent r ai ni ng Admi xt ur es f or Concr et e
 ASTM C260/ C260M ( 2010a; R 2016) St andar d Speci f i cat i on f or Ai r - Ent r ai ni ng Admi xt ur es f or Concr et e
 ASTM C266 ( 2015) St andar d Test Met hod f or Ti me of Set t i ng of Hydr aul i c- Cement Past e by Gi l l mor e Needl es
 ASTM C29/ C29M ( 2017a) St andar d Test Met hod f or Bul k Densi t y ( " Uni t Wei ght " ) and Voi ds i n Aggregate
 ASTM C31/ C31M ( 2017) St andar d Pr act i ce f or Maki ng and Cur i ng Concr et e Test Speci mens i n t he Fi el d
 ASTM C33/ C33M ( 2016) St andar d Speci f i cat i on f or Concr et e Aggregates
 ASTM C330 ( 2014) St andar d Speci f i cat i on f or Li ght wei ght Aggr egat es f or St r uct ur al Concrete
 ASTM C39/ C39M ( 2017b) St andar d Test Met hod f or Compr essi ve St r engt h of Cyl i ndr i cal Concr et e Speci mens
 ASTM C40 ( 2011) St andar d Test Met hod f or Or gani c I mpur i t i es i n Fi ne Aggr egat es f or Concr et e
 ASTM C403/ C403M ( 2008) St andar d Test Met hod f or Ti me of Set t i ng of Concr et e Mi xt ur es by Penet r at i on Resi st ance
 ASTM C404 ( 2011) St andar d Speci f i cat i on f or Aggr egat es f or Masonr y Gr out
 ASTM C42/ C42M ( 2013) St andar d Test Met hod f or Obt ai ni ng and Test i ng Dr i l l ed Cor es and Sawed Beams of Concr et e
 ASTM C451 ( 2013) St andar d Test Met hod f or Ear l y St i f f eni ng of Hydr aul i c Cement ( Past e Method)
 ASTM C535 ( 2016) St andar d Test Met hod f or Resi st ance t o Degr adat i on of Lar ge- Si ze Coar se
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Aggr egat e by Abr asi on and I mpact i n t he Los Angel es Machi ne
 ASTM C566 ( 2013) St andar d Test Met hod f or Tot al Evapor abl e Moi st ur e Cont ent of Aggr egat e by Dr yi ng
 ASTM C595/ C595M ( 2017) St andar d Speci f i cat i on f or Bl ended Hydr aul i c Cement s
 ASTM C618 ( 2017) St andar d Speci f i cat i on f or Coal Fl y Ash and Raw or Cal c i ned Nat ur al Pozzol an f or Use i n Concr et e
 ASTM C70 ( 2013) St andar d Test Met hod f or Sur f ace Moi st ur e i n Fi ne Aggr egat e
 ASTM C78/ C78M ( 2016) St andar d Test Met hod f or Fl exur al St r engt h of Concr et e ( Usi ng Si mpl e Beam wi t h Thi r d- Poi nt Loadi ng)
 ASTM C88 ( 2013) St andar d Test Met hod f or Soundness of Aggr egat es by Use of Sodi um Sul f at e or Magnesi um Sul f at e
 ASTM C881/ C881M ( 2015) St andar d Speci f i cat i on f or Epoxy- Resi n- Base Bondi ng Syst ems f or Concrete
 ASTM C94/ C94M ( 2017a) St andar d Speci f i cat i on f or Ready- Mi xed Concr et e
 ASTM C989/ C989M ( 2017) St andar d Speci f i cat i on f or Sl ag Cement f or Use i n Concr et e and Mor t ar s
 ASTM D1149 ( 2007; R 2012) St andar d Test Met hod f or Rubber Det er i or at i on - Sur f ace Ozone Cr acki ng i n a Chamber
 ASTM D2103 ( 2015) St andar d Speci f i cat i on f or Pol yet hyl ene Fi l m and Sheet i ng
 ASTM D2240 ( 2015) St andar d Test Met hod f or Rubber Pr oper t y - Dur omet er Har dness
 ASTM D312/ D312M ( 2016a) St andar d Speci f i cat i on f or Asphal t Used i n Roof i ng
 ASTM D3744/ D3744M ( 2011a) St andar d Test Met hod f or Aggr egat e Dur abi l i t y I ndex
 ASTM D395 ( 2016; E 2017) St andar d Test Met hods f or Rubber Pr oper t y - Compr essi on Set
 ASTM D412 ( 2016) St andar d Test Met hods f or Vul cani zed Rubber and Ther mopl ast i c El ast omer s - Tensi on
 ASTM D4397 ( 2016) St andar d Speci f i cat i on f or
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Pol yet hyl ene Sheet i ng f or Const r uct i on, I ndust r i al , and Agr i cul t ur al Appl i cat i ons
 ASTM D471 ( 2016a) St andar d Test Met hod f or Rubber Pr oper t y - Ef f ect of Li qui ds
 ASTM D573 ( 2004; R 2010) St andar d Test Met hod f or Rubber - Det er i or at i on i n an Ai r Oven
 ASTM D75/ D75M ( 2014) St andar d Pr act i ce f or Sampl i ng Aggregates
 ASTM E165/ E165M ( 2012) St andar d Pr act i ce f or Li qui d Penet r ant Exami nat i on f or Gener al I ndust r y
 ASTM E648 ( 2017) St andar d Test Met hod f or Cr i t i cal Radi ant Fl ux of Fl oor - Cover i ng Syst ems Usi ng a Radi ant Heat Ener gy Sour ce
 ASTM E709 ( 2015) St andar d Gui de f or Magnet i c Par t i c l e Exami nat i on
 CONCRETE REI NFORCI NG STEEL I NSTI TUTE ( CRSI )
 CRSI 10MSP ( 2009; 28t h Ed; Er r at a) Manual of St andar d Practice
 PRECAST/ PRESTRESSED CONCRETE I NSTI TUTE ( PCI )
 PCI MNL- 116 ( 1999) Manual f or Qual i t y Cont r ol f or Pl ant s and Pr oduct i on of St r uct ur al Pr ecast Concr et e Pr oduct s, 4t h Edi t i on
 PCI MNL- 120 ( 2010) PCI Desi gn Handbook - Pr ecast and Pr est r essed Concr et e, 6t h Edi t i on
 U. S. GENERAL SERVI CES ADMI NI STRATI ON ( GSA)
 FS UU- B- 790 ( Rev A; Not i ce 2) Bui l di ng Paper Veget abl e Fi ber : ( Kr af t , Wat er pr oof ed, Wat er Repel l ent and Fi r e Resi st ant )
 UNDERWRI TERS LABORATORI ES ( UL)
 UL El ect r i cal Const r uct n ( 2012) El ect r i cal Const r uct i on Equi pment Directory
 UL Fi r e Resi st ance ( 2014) Fi r e Resi st ance Di r ect or y
 1. 2 SUBMITTALS
 **************************************************************************NOTE: Revi ew Submi t t al Descr i pt i on ( SD) def i ni t i ons i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t t he f ol l owi ng l i s t t o r ef l ect onl y t he submi t t al s r equi r ed f or t he pr oj ect .
 The Gui de Speci f i cat i on t echni cal edi t or s have desi gnat ed t hose i t ems t hat r equi r e Gover nment
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appr oval , due t o t hei r compl exi t y or cr i t i cal i t y , wi t h a " G. " Gener al l y, ot her submi t t al i t ems can be r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol Syst em. Onl y add a “ G” t o an i t em, i f t he submi t t al i s suf f i c i ent l y i mpor t ant or compl ex i n cont ext of t he pr oj ect .
 For submi t t al s r equi r i ng Gover nment appr oval on Ar my pr oj ect s, a code of up t o t hr ee char act er s wi t hi n t he submi t t al t ags may be used f ol l owi ng t he " G" desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y. Codes f or Ar my pr oj ect s usi ng t he Resi dent Management Syst em ( RMS) ar e: " AE" f or Ar chi t ect - Engi neer ; " DO" f or Di st r i c t Of f i ce ( Engi neer i ng Di v i s i on or ot her or gani zat i on i n t he Di st r i c t Of f i ce) ; " AO" f or Ar ea Of f i ce; " RO" f or Resi dent Of f i ce; and " PO" f or Pr oj ect Of f i ce. Codes f ol l owi ng t he " G" t ypi cal l y ar e not used f or Navy, Ai r For ce, and NASA pr oj ect s.
 Use t he " S" Cl assi f i cat i on onl y i n SD- 11 Cl oseout Submi t t al s. An " S" f ol l owi ng a submi t t al i t em i ndi cat es t hat t he submi t t al i s r equi r ed f or t he Sust ai nabi l i t y eNot ebook t o f ul f i l l f eder al l y mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.
 Choose t he f i r st br acket ed i t em f or Navy, Ai r For ce and NASA pr oj ect s, or choose t he second br acket ed i t em f or Ar my pr oj ect s.
 **************************************************************************
 Gover nment appr oval i s r equi r ed f or submi t t al s wi t h a " G" desi gnat i on; submi t t al s not havi ng a " G" desi gnat i on ar e [ f or Cont r act or Qual i t y Cont r ol appr oval . ] [ f or i nf or mat i on onl y. When used, a desi gnat i on f ol l owi ng t he " G" desi gnat i on i dent i f i es t he of f i ce t hat wi l l r evi ew t he submi t t al f or t he Gover nment . ] Submi t t al s wi t h an " S" ar e f or i ncl usi on i n t he Sust ai nabi l i t y eNot ebook, i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG. Submi t t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:
 SD- 02 Shop Dr awi ngs
 Fabr i cat i on Dr awi ngs; G[ , [ ____] ]
 I nst al l at i on Dr awi ngs; G[ , [ ____] ]
 SD- 05 Desi gn Dat a
 Nor mal - Wei ght Concr et e; G[ , [ ____] ]
 Li ght wei ght St r uct ur al Concr et e; G[ , [ ____] ]
 SD- 06 Test Repor t s
 Ai r Cont ent of Mor t ar ; G[ , [ ____] ]
 Nor mal - Wei ght Concr et e Ai r Cont ent ; G[ , [ ____] ]
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Li ght wei ght St r uct ur al Concr et e Ai r Cont ent ; G[ , [ ____] ]
 Ai r Ent r ai nment f or Nor mal - Wei ght Concr et e; G[ , [ ____] ]
 Ai r Ent r ai nment f or Li ght wei ght St r uct ur al Concr et e; G[ , [ ____] ]
 Li ght wei ght St r uct ur al Concr et e Compr essi ve St r engt h; G[ , [ ____] ]
 Nor mal - Wei ght Concr et e Compr essi ve St r engt h; G[ , [ ____] ]
 Sl ump f or Nor mal - Wei ght Concr et e; G[ , [ ____] ]
 Sl ump f or Li ght wei ght St r uct ur al Concr et e; G[ , [ ____] ]
 Moi st ur e Cont ent ; G[ , [ ____] ]
 Desi gn Mi x; G[ , [ ____] ]
 Uni t Wei ght ; G[ , [ ____] ]
 Anchorages
 Nondest r uct i ve Test i ng; G[ , [ ____] ]
 SD- 07 Cer t i f i cat es
 Qual i f i cat i ons f or Wel di ng Wor k; G[ , [ ____] ]
 Installers
 Manufacturer
 Nor mal - Wei ght Concr et e Aggr egat e; G[ , [ ____] ]
 Li ght wei ght St r uct ur al Concr et e Aggr egat e; G[ , [ ____] ]
 Pretensioning
 Detensioning
 Wel di ng Pr ocedur es
 SD- 08 Manuf act ur er ' s I nst r uct i ons
 I nst al l at i on I nst r uct i ons
 Wel di ng Sequence and Pr ocedur e
 Epoxy- Resi n Gr out
 Epoxy- Resi n Adhesi ve
 1. 3 QUALI TY CONTROL
 1. 3. 1 Qual i f i cat i ons f or Pr ecast - Concr et e Manuf act ur er
 Pr ovi de pr ecast st r uct ur al concr et e sect i ons manuf act ur ed by an or gani zat i on exper i enced i n t he manuf act ur e of pr ecast concr et e.
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Submi t a wr i t t en descr i pt i on of t he manuf act ur er gi v i ng t he qual i f i cat i ons of per sonnel , l ocat i on of pl ant , concr et e bat chi ng f aci l i t i es, manuf act ur i ng equi pment and f aci l i t i es, l i s t of pr oj ect s s i mi l ar t o speci f i ed wor k[ and [ _____] ] .
 Pr oduce sect i ons/ uni t s under pl ant - cont r ol l ed condi t i ons conf or mi ng t o PCI MNL- 116 by a f i r m cer t i f i ed under t he PCI Pl ant Cer t i f i cat i on Pr ogr am and speci al i z i ng i n pr ovi di ng pr ecast / pr est r essed pr oduct s and r el at ed services.
 1. 3. 2 Qual i f i cat i ons f or I nst al l er
 I nst al l member s by usi ng an or gani zat i on exper i enced i n t he i nst al l at i on of pr ecast st r uct ur al - concr et e sect i ons.
 Submi t a wr i t t en descr i pt i on of i nst al l er s gi v i ng t he qual i f i cat i ons of per sonnel , handl i ng and er ect i on equi pment , l i s t of pr oj ect s s i mi l ar t o speci f i ed wor k[ and [ _____] ] .
 1. 3. 3 Qual i f i cat i ons f or Wel di ng Wor k
 Submi t cer t i f i cat es of Compl i ance f or t he f ol l owi ng i t ems:
 a. Qual i f i cat i ons of per sonnel
 b. A l i s t of pr oj ect s s i mi l ar t o speci f i ed wor k
 c. Per f or mance r equi r ement s
 [ Sect i on 05 05 23. 16 STRUCTURAL WELDI NG appl i es t o wor k speci f i ed i n t hi s section.
 ] Ensur e al l wel di ng pr ocedur es ar e i n accor dance wi t h AWS D1. 1/ D1. 1M, and wel der s ar e qual i f i ed by t est s i n accor dance wi t h AWS D1. 1/ D1. 1M.
 [ Ensur e wel der s make onl y t hose t ypes of wel dment s f or whi ch each i s speci f i cal l y qual i f i ed.
 ] Pr ovi de i nst al l at i on i nst r uct i ons f or t he wel di ng sequence and pr ocedur e whi ch i ndi cat es t he manuf act ur er ' s r ecommended sequence and met hod of installation.
 1. 3. 4 Concr et e Sampl i ng and Test i ng
 Submi t t est r epor t s. I ncl ude wi t hi n each r epor t t he f ol l owi ng i t ems:
 a. Pr oj ect name and number , dat e, name of Cont r act or
 b. Name of pr ecast - concr et e manuf act ur er , name of concr et e t est i ng ser vi ce,
 c. Type of concr et e
 d. St r uct ur al - member i dent i f i cat i on l et t er and number
 e. Desi gn compr essi ve st r engt h at 28 cal endar days
 f . Concr et e- mi x pr opor t i ons and mat er i al s
 g. Compr essi ve br eaki ng st r engt h and t ype of br eak
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h. A r ecor d of gage pr essur es or dynamomet er r eadi ngs,
 i . Compr essi on st r engt h of concr et e at t i me of det ensi oni ng, and t ype of reinforcement
 Submi t desi gn mi x r epor t s f or appr oval at l east 15 cal endar days pr i or t o st ar t of wor k.
 1. 3. 4. 1 Test s f or Concr et e Mat er i al s
 **************************************************************************NOTE: Del et e t he f ol l owi ng mat er i al s and t est s t hat ar e not r equi r ed.
 **************************************************************************
 Sampl e and t est concr et e mat er i al s pr oposed f or use i n t he wor k as f ol l ows:
 MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
 Concr et e aggr egat es f or nor mal - wei ght concrete
 Sampling ASTM D75/ D75M One f or each mat er i al sour ce and gr adi ng si ze
 Si eve anal ysi s ASTM C136/ C136M
 Calculating f i neness modul us
 ASTM C126
 Amount of mat er i al passi ng No. 200 sieve
 ASTM C117
 Amount of f r i ct i on particles
 ASTM C142/ C142M
 Amount of or gani c impurities
 ASTM C40
 Amount of coal and lignite
 ASTM C123
 Magnesi um sul f at e soundness t est
 ASTM C88
 Aggr egat e dur abi l i t y ASTM D3744/ D3744M
 Compact uni t wei ght of s l ag ( cour se aggregate)
 ASTM C29/ C29M
 Resi st ance t o abr asi on t est of smal l s i ze coar se aggregate
 ASTM C131/ C131M or ASTM C535
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MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
 Lightweight aggregates
 Sampling ASTM D75/ D75M One f or each mat er i al sour ce and gr adi ng si ze
 Si eve anal ysi s ASTM C136/ C136MASTM C330
 Compact uni tUni t wei ght ( l oose)
 ASTM C29/ C29Mand
 Lightweight st r uct ur al concr et e usi ng t he pr oposed lightweight aggregates
 Speci men pr epar at i on ASTM C192/ C192M and ASTM C330
 As r equi r ed f or each t ype of t est t o det er mi ne conformance
 Compr essi ve st r engt h ASTM C39/ C39M
 Uni t wei ght ASTM C330
 Shrinkage ASTM C157/ C157M and ASTM C330
 Hydr aul i c cement Sampling ASTM C183/ C183M One f or each mat er i al sour ce, t ype, and col or
 Chemi cal anal ysi s ASTM C114
 Finess ASTM C115/ C115M or ASTM C204
 Aut ocl ave expansi on ASTM C151/ C151M
 Ti me of set t i ng ASTM C191 or ASTM C266
 Ai r cont ent of mortar
 ASTM C185
 Compr essi ve St r engt h ASTM C109/ C109M
 Heat of hydr at i on ASTM C185
 Fal se set ASTM C451
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MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
 Ai r ent r ai ned concr et e usi ng ai r entraining admi xt ur e made of t he pr oposed concr et e mat er i al s
 Mat er i al s f or t est s ASTM C233/ C233M One set of t est s f or each t ype of por t l and cement pr oposed f or use and f or each t ype of concr et e
 Number of speci mens ASTM C233/ C233M, Tabl e 1
 Bleeding ASTM C232/ C232M
 Ti me of set t i ng ASTM C403/ C403M and ASTM C233/ C233M
 Compr essi ve Test Specimen
 ASTM C192/ C192M and ASTM C233/ C233M
 Compressive St r engt h t est at 3, 7, and 28 cal endar days
 ASTM C39/ C39M and ASTM C233/ C233M
 MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
 Concr et e aggr egat es f or nor mal - wei ght concrete
 Sampling ASTM D75/ D75M One f or each mat er i al sour ce and gr adi ng si ze
 Si eve anal ysi s ASTM C136/ C136M
 Calculating f i neness modul us
 ASTM C126
 Amount of mat er i al passi ng No. 200 sieve
 ASTM C117
 Amount of f r i ct i on particles
 ASTM C142/ C142M
 Amount of or gani c impurities
 ASTM C40
 Amount of coal and lignite
 ASTM C123
 Magnesi um sul f at e soundness t est
 ASTM C88
 Aggr egat e dur abi l i t y ASTM D3744/ D3744M
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MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
 Compact uni t wei ght of s l ag ( cour se aggregate)
 ASTM C29/ C29M
 Resi st ance t o abr asi on t est of smal l s i ze coar se aggregate
 ASTM C131/ C131M or ASTM C535
 Lightweight aggregates
 Sampling ASTM D75/ D75M One f or each mat er i al sour ce and gr adi ng si ze
 Si eve anal ysi s ASTM C136/ C136MASTM C330
 Compact uni tUni t wei ght ( l oose)
 ASTM C29/ C29Mand
 lightweight st r uct ur al concr et e usi ng t he pr oposed lightweight aggregates
 Speci men pr epar at i on ASTM C192/ C192M and ASTM C330
 As r equi r ed f or each t ype of t est t o det er mi ne conformance
 Compr essi ve st r engt h ASTM C39/ C39M
 Uni t wei ght ASTM C330
 Shrinkage ASTM C157/ C157M and ASTM C330
 Hydr aul i c cement Sampling ASTM C183/ C183M One f or each mat er i al sour ce, t ype, and col or
 Chemi cal anal ysi s ASTM C114
 Fineness ASTM C115/ C115M or ASTM C204
 Aut ocl ave expansi on ASTM C151/ C151M
 Ti me of set t i ng ASTM C191 or ASTM C266
 Ai r cont ent of mortar
 ASTM C185
 Compr essi ve St r engt h ASTM C109/ C109M
 Heat of hydr at i on ASTM C185
 Fal se set ASTM C451
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MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
 Ai r ent r ai ned concr et e usi ng ai r entraining admi xt ur e made of t he pr oposed concr et e mat er i al s
 Mat er i al s f or t est s ASTM C233/ C233M One set of t est s f or each t ype of por t l and cement pr oposed f or use and f or each t ype of concr et e
 Number of speci mens ASTM C233/ C233M, Tabl e 1
 Bleeding ASTM C232/ C232M
 Ti me of set t i ng ASTM C403/ C403M and ASTM C233/ C233M
 Compr essi ve Test Specimen
 ASTM C192/ C192M and ASTM C233/ C233M
 Compressive St r engt h t est at 3, 7, and 28 cal endar days
 ASTM C39/ C39M and ASTM C233/ C233M
 1. 3. 4. 2 Concr et e Desi gn Mi xes
 Submi t desi gn mi x dat a.
 **************************************************************************NOTE: Del et e t he f ol l owi ng t ypes of concr et e and t est s not r equi r ed.
 **************************************************************************
 Det er mi ne and t est concr et e Desi gn Mi x f or concr et e used as f ol l ows:
 TYPE OF CONCRETE REQUIREMENT TEST METHOD NUMBER OF TESTS
 Normal-weight concrete
 Speci f i c gr avi t y and absor pt i on of f i ne aggregate
 ASTM C128 As r equi r ed f or t he concr et e aggr egat es f or each t r i al mi x
 Speci f i c gr avi t y and absor pt i on of coar se aggregate
 ASTM C127
 Moi st ur e cont ent of bot h f i ne and coar se aggregate
 ASTM C70 and ASTM C566
 Dr y r odded uni t wei ght of coar se aggregate
 ASTM C29/ C29M
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TYPE OF CONCRETE REQUIREMENT TEST METHOD NUMBER OF TESTS
 Tr i al mi xes usi ng at l east t hr ee different wat er / cement r at i os, mi ni mum al l owabl e sl ump; al l wi t h ai r ent r ai nment f or normal-weight concrete
 ACI 211. 1 As r equi r ed t o det er mi ne t he concr et e mi x havi ng t he pr oper t i es speci f i ed i n par agr aph QUALI TY OF CONCRETE
 Maki ng and cur i ng concr et e speci mens i n t he l abor at or y
 ASTM C192/ C192M Two set s of t hr ee speci mens f or each desi gn mi x
 Sampl i ng f r esh concr et e i n t he laboratory
 ASTM C192/ C192M One f or each set of desi gn mi x speci mens
 Sl ump f or normal-weight concrete
 ASTM C143/ C143M
 Normal-weight concr et e ai r cont ent
 ASTM C231/ C231M
 Yield ASTM C138/ C138M
 Compr essi ve st r engt h ASTM C39/ C39M Thr ee Speci mens t est ed at 28 cal endar days
 Lightweight st r uct ur al concr et e
 Dr y l oose uni t wei ght of aggr egat es
 ASTM C29/ C29M and ASTM C330
 As r equi r ed f or t he lightweight aggr egat e f or each t r i al mi x
 Moi st ur e cont ent of aggregate
 ASTM C566
 Tr i al mi xes usi ng at l east t hr ee different wat er / cement r at i os, maxi mum al l owabl e sl ump; bot h wi t h and wi t hout ai r ent r ai nment f or lightweight st r uct ur al concr et e
 ACI 211. 1 As r equi r ed t o det er mi ne t he concr et e mi x havi ng t he pr oper t i es speci f i ed i n par agr aph QUALI TY OF CONCRETE
 Maki ng and cur i ng concr et e i n t he laboratory
 ASTM C192/ C192M Two set s f or each desi gn mi x
 Sampl i ng f r esh concr et e i n t he laboratory
 ASTM C192/ C192M One f or each set of desi gn mi x speci mens
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TYPE OF CONCRETE REQUIREMENT TEST METHOD NUMBER OF TESTS
 Sl ump f or lightweight st r uct ur al concr et e
 ASTM C143/ C143M
 Li ght wei ght st r uct ur al concr et e ai r cont ent
 ASTM C173/ C173M
 Yield ASTM C138/ C138M
 Compr essi ve st r engt h ASTM C39/ C39M Thr ee speci mens t est ed at 7 cal endar days and t hr ee speci mens t est ed at 28 cal endar days
 Ai r - dr i ed uni t wei ght ASTM C330 Two speci mens t est ed af t er cur i ng 28 cal endar days
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when nor mal - wei ght concr et e i s not r equi r ed.
 **************************************************************************
 Fr om t he r esul t s of t he t est s f or nor mal - wei ght concr et e, pl ot a cur ve showi ng t he r el at i onshi ps bet ween wat er / cement r at i os and compr essi ve st r engt hs. When pr oduci ng a desi gn- mi ni mum l abor at or y Compr essi ve St r engt h at 28 cal endar days, do not exceed t he maxi mum wat er / cement r at i o speci f i ed f or nor mal - wei ght concr et e pr oper t i es shown by t he cur ve.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when l i ght wei ght st r uct ur al concr et e i s not r equi r ed.
 **************************************************************************
 Fr om t he r esul t s of t he t est s f or l i ght wei ght st r uct ur al concr et e, pl ot a cur ve showi ng t he r el at i onshi ps bet ween cement cont ent s and compr essi ve st r engt hs. When pr oduci ng a desi gn- mi ni mum l abor at or y compr essi ve st r engt h at 28 cal endar days, do not pr ovi de l ess t hen t he mi ni mum cement cont ent speci f i ed f or l i ght wei ght st r uct ur al pr oper t i es shown by t he cur ve.
 1. 3. 4. 3 Qual i t y Cont r ol Test i ng Dur i ng Fabr i cat i on
 **************************************************************************NOTE: Del et e t he f ol l owi ng t ypes of concr et e not r equi r ed by t he pr oj ect .
 **************************************************************************
 Sampl e and t est concr et e f or qual i t y cont r ol dur i ng f abr i cat i on as f ol l ows:
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TYPE OF CONCRETE REQUIREMENT TEST METHOD NUMBER OF TESTS
 Normal-weight concrete
 Sampl i ng of f r esh concrete
 ASTM C172/ C172M except modi f i ed f or s l ump per ASTM C94/ C94M
 As r equi r ed f or each t est
 Sl ump Test ASTM C143/ C143M One f or each concr et e l oad at poi nt of di schar ge and one f or each set of compr essi ve st r engt h t est s
 Ai r cont ent by pr essur e met hod
 ASTM C231/ C231M One f or each set of compressive st r engt h t est s
 Compr essi on t est Specimens
 ASTM C31/ C31M One set of s i x st andar d cyl i nder speci mens f or each compressive st r engt h t est
 Ensur e Cur i ng of Compr essi on Test Speci mens ar e t he same as t he cur i ng met hod used f or t he precast-concrete st r uct ur al member s.
 Concr et e t emper at ur e Each t i me a set of compr essi on t est speci mens i s made
 Compr essi ve st r engt h tests
 ASTM C39/ C39M One set f or ever y t en st r uct ur al member s, or f r act i on t her eof , cast i n any one day; t wo speci mens t est ed at 7 cal endar days, t hr ee speci mens t est ed at 28 cal endar days and one speci men r et ai ned i n r eser ve f or t est i ng i f required
 Lightweight st r uct ur al concr et e
 Sampl i ng f r esh concrete
 ASTM C172/ C172M except as modi f i ed f or s l ump per ASTM C94/ C94M
 As r equi r ed f or each t est .
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TYPE OF CONCRETE REQUIREMENT TEST METHOD NUMBER OF TESTS
 Sl ump Test and uni t wei ght of f r esh concrete
 ASTM C143/ C143MASTM C138/ C138M
 One f or each concr et e l oad at poi nt of di schar ge and one f or each set of compr essi ve st r engt h t est s
 Ai r cont ent by vol umet r i c met hod
 ASTM C173/ C173M One f or each set of compressive st r engt h t est s
 Compr essi ve t est specimens
 ASTM C31/ C31M One of s i x st andar d cyl i nder speci mens f or each compressive st r engt h t est
 Ensur e t he cur i ng of Compr essi ve St r engt h t est speci mens ar e t he same as t he cur i ng met hod used f or t he precast-concrete st r uct ur al member s.
 Concr et e t emper at ur e Each t i me a set of compr essi on t est speci mens i s made
 Compr essi ve st r engt h tests
 ASTM C39/ C39M One set f or ever y t en st r uct ur al member s, or f r act i on t her eof , cast i n any one day; t wo speci mens t est ed at 7 cal endar days, t hr ee speci mens t est ed at 28 cal endar days and one speci men r et ai ned i n r eser ve f or t est i ng i f required
 Ai r dr i ed Uni t Wei ght at 28 cal endar days
 ASTM C330 One f or each compressive st r engt h t est
 Submi t t est r esul t s on t he same day t hat t est s ar e made.
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PART 2 PRODUCTS
 2. 1 SYSTEM DESCRI PTI ON
 Submi t f abr i cat i on dr awi ngs. Show t ype and l ocat i on of al l r ei nf or cement , s i ze and spaci ng of wel ds wi t hi n Fabr i cat i on Dr awi ngs.
 Submi t i nst al l at i on dr awi ngs i ndi cat i ng t ype and l ocat i on of al l anchor age devi ces, s i ze and spaci ng of al l wel ded connect i ons, gr out i ng and j oi nt seal ant det ai l s , and di mensi ons and l ocat i ons of al l openi ngs i n st r uct ur al concr et e sect i ons.
 2. 1. 1 Qual i t y Of Concr et e
 2. 1. 1. 1 Nor mal - Wei ght Concr et e Pr oper t i es
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when nor mal - wei ght concr et e wi l l not be required.
 **************************************************************************
 PROPERTY VALUE
 Desi gn nor mal - wei ght concr et e compr essi ve st r engt h at 28 cal endar days
 Not l ess t han 34. 5 Megapascal
 Maxi mum nor mal - wei ght concr et e aggr egat e size
 19 mi l l i met er
 Maxi mum wat er / cement r at i o 16 l i t er s per 42. 5 ki l ogr am sack of cement
 Sl ump at poi nt of concr et e di schar ge Not t o exceed 75 mi l l i met er s
 Tot al ai r cont ent by vol ume at poi nt of concr et e di schar ge
 Not l ess t han 4 per cent ; not mor e t han 8 percent
 PROPERTY VALUE
 Desi gn nor mal - wei ght concr et e compr essi ve st r engt h at 28 cal endar days
 Not l ess t han 5000 psi
 Maxi mum nor mal - wei ght concr et e aggr egat e size
 3/4-inch
 Maxi mum wat er / cement r at i o 4. 25 gal l ons per 94 pound sack of cement
 Sl ump at poi nt of concr et e di schar ge Not t o exceed 3- i nches
 Tot al ai r cont ent by vol ume at poi nt of concr et e di schar ge
 Not l ess t han 4 per cent ; not mor e t han 8 percent
 2. 1. 1. 2 Li ght wei ght St r uct ur al Concr et e Pr oper t i es
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when l i ght - wei ght st r uct ur al concr et e wi l l not be r equi r ed.
 **************************************************************************
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PROPERTY VALUE
 Desi gn l i ght wei ght st r uct ur al concr et e compr essi ve st r engt h at 28 cal endar days
 Not l ess t han 34. 5 Megapascal
 Maxi mum l i ght wei ght st r uct ur al concr et e aggr egat e si ze
 19 mi l l i met er
 Maxi mum wat er / cement r at i o Seven 42. 5 ki l ogr am sacks of cement per 0. 75 cubi c met er
 Sl ump at poi nt of concr et e di schar ge Not t o exceed 75 mi l l i met er s
 Tot al ai r cont ent by vol ume at poi nt of concr et e di schar ge
 Not l ess t han 4 per cent ; not mor e t han 8 percent
 Ai r - dr y densi t y at 28 cal endar days Not l ess t han 1440 nor mor e t han 1840 ki l ogr ams per cubi c met er
 PROPERTY VALUE
 Desi gn l i ght wei ght st r uct ur al concr et e compr essi ve st r engt h at 28 cal endar days
 Not l ess t han 5000 psi
 Maxi mum l i ght wei ght st r uct ur al concr et e aggr egat e si ze
 3/4-inch
 Maxi mum wat er / cement r at i o Seven 94 pound sacks of cement per cubi c yard
 Sl ump at poi nt of concr et e di schar ge Not t o exceed 3- i nches
 Tot al ai r cont ent by vol ume at poi nt of concr et e di schar ge
 Not l ess t han 4 per cent ; not mor e t han 8 percent
 Ai r - dr y densi t y at 28 cal endar days Not l ess t han 90 nor mor e t han 115 pounds per cubi c f oot
 2. 1. 2 Per f or mance Requi r ement s
 2. 1. 2. 1 Desi gn Met hods
 Desi gn i n accor dance wi t h ACI/MCP-3 , ACI 318, ACI 318M and PCI MNL- 120.
 2. 1. 2. 2 Al l owabl e Desi gn Loads and Def l ect i ons
 **************************************************************************NOTE: Al l owabl e desi gn l oads i ndi cat ed and i ncl ude dead l oads, l i ve l oads, st at i onar y l oads, concent r at ed movi ng l oads, def l ect i on of r oof s l ab sect i ons, et c.
 Recommended desi gn l oads ar e f ound i n ASCE 7- 10.**************************************************************************
 Al l owabl e desi gn l oads and def l ect i ons as i ndi cat ed.
 2. 1. 2. 3 UL Fi r e- Resi st ance Li st i ng and Label
 **************************************************************************
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NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aph when UL- l i s t ed f i r e- r esi st ant pr ecast st r uct ur al concr et e sect i ons ar e not r equi r ed. The UL l i s t s sever al manuf act ur er s of pr est r essed pr ecast - concr et e, hol l ow- cor e f l at s l abs, and si ngl e- t ee and doubl e- t ee s l abs. I ndi cat e l ocat i on and f i r e- r esi st ance cl assi f i cat i on of f i r e- r esi st ant - r at ed st r uct ur al sect i ons.
 **************************************************************************
 I ndi cat e sect i ons r equi r i ng a f i r e- r esi st ance cl assi f i cat i on as l i s t ed i n UL Fi r e Resi st ance par t , PRECAST CONCRETE UNI TS ( CFTV) , and bear t he UL l abel and mar ki ng.
 2. 1. 2. 4 El ect r i cal Raceway UL Li st i ng and Label
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aph when hol l ow- cor e f l oor - s l ab pr ecast st r uct ur al sect i ons wi l l not be used f or el ect r i cal r aceways, ei t her under t hi s cont r act or i n t he f ut ur e. I ndi cat e l ocat i on of el ect r i cal r aceway st r uct ur al sect i ons.
 **************************************************************************
 Li st t he hol l ow- cor e f l oor s l abs i ndi cat ed as el ect r i cal r aceways i n UL El ect r i cal Const r uct n par t , RACEWAYS ( RGKT) CELLULAR CONCRETE FLOOR ( RGYR) , and bear t he UL l abel and mar ki ng.
 2. 2 FABRICATION
 2. 2. 1 Fabr i cat i on Tol er ances
 **************************************************************************NOTE: Del et e t he f ol l owi ng f abr i cat i on t ol er ances t hat ar e not r equi r ed by t he pr oj ect .
 **************************************************************************
 Fabr i cat e sect i ons wi t hi n t he f ol l owi ng t ol er ances:
 Over al l di mensi ons Pl us or mi nus 3 mi l l i met er per 3048 mi l l i met er but not gr eat er t han 19. 1 mi l l i met er over al l
 Cr oss- sect i onal di mensi ons of up t o 150 millimeter
 Pl us or mi nus 3 mi l l i met er
 Over 150 t o 460 mi l l i met er Pl us or mi nus 4. 8 mi l l i met er
 Over 460 t o 915 mi l l i met er Pl us or mi nus 6. 4 mi l l i met er
 Over 915 mi l l i met er Pl us or mi nus 9. 5 mi l l i met er
 Devi at i on f r om st r ai ght l i ne par al l el t o cent er l i ne of sect i on up t o 12. 2 met er s i n length
 Not over 9. 5 mi l l i met er
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Over al l di mensi ons Pl us or mi nus 3 mi l l i met er per 3048 mi l l i met er but not gr eat er t han 19. 1 mi l l i met er over al l
 12. 2 t o 18. 3 met er i n l engt h Not over 12. 7 mi l l i met er
 Over 18. 3 met er i n l engt h Not over 19. 1 mi l l i met er
 Devi at i on f r om camber i ndi cat ed on t he drawings
 Pl us or mi nus 3 mi l l i met er per 3 met er s
 Ends out of squar e, up t o 305 mi l l i met er i n wi dt h or dept h
 0. 80 mi l l i met er per 25. 4 mi l l i met er of wi dt h or dept h
 Over 300 mi l l i met er i n wi dt h or dept h 0. 80 pl us 0. 40 mi l l i met er per 25. 4 mi l l i met er of wi dt h or dept h
 Posi t i on of bl ock- out s Pl us or mi nus 12. 7 mi l l i met er
 Posi t i on of voi ds i n hol l ow cor ed f l at s l abs, f or bot h ver t i cal and hor i zont al dimensions
 Pl us or mi nus 12. 7 mi l l i met er
 Concr et e cover over r ei nf or cement Pl us 6. 4, mi nus 0 mi l l i met er
 Posi t i on of t endons f or pr est r essed concrete
 Pl us or mi nus 3. 2 mi l l i met er
 Posi t i on of def l ect i on poi nt s f or def l ect ed st r and t endons f or pr est r essed concrete
 Pl us or mi nus 152 mi l l i met er
 Posi t i on of wel d pl at es Pl us or mi nus 25. 4 mi l l i met er
 Posi t i on of l at er al anchor age poi nt s Pl us or mi nus 25. 4 mi l l i met er
 Posi t i on of pi ckup devi ces Pl us or mi nus 152 mi l l i met er
 Over al l di mensi ons Pl us or mi nus 1/ 8- i nch per 10- f eet but not gr eat er t han 3/ 4- i nch over al l
 Cr oss- sect i onal di mensi ons of up t o 6-inches
 Pl us or mi nus 1/ 8- i nch
 Over 6 t o 18- i nches Pl us or mi nus 3/ 16- i nch
 Over 18 t o 36- i nches Pl us or mi nus 1/ 4- i nch
 Over 36- i nches Pl us or mi nus 3/ 8- i nch
 Devi at i on f r om st r ai ght l i ne par al l el t o cent er l i ne of sect i on up t o 40- f eet i n length
 Not over 3/ 8- i nch
 40 t o 60- f eet i n l engt h Not over 1/ 2- i nch
 Over 60- f eet i n l engt h Not over 3/ 4- i nch
 Devi at i on f r om camber i ndi cat ed on t he drawings
 Pl us or mi nus 1/ 8- i nch per 10- f eet
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Over al l di mensi ons Pl us or mi nus 1/ 8- i nch per 10- f eet but not gr eat er t han 3/ 4- i nch over al l
 Ends out of squar e, up t o 12- i nches i n wi dt h or dept h
 0. 80 mi l l i met er per 1/ 32- i nch of wi dt h or depth
 Over 12- i nches i n wi dt h or dept h 1/ 32- i nch pl us 1/ 64- i nch per i nch of wi dt h or dept h
 Posi t i on of bl ock- out s Pl us or mi nus 1/ 2- i nch
 Posi t i on of voi ds i n hol l ow cor ed f l at s l abs, f or bot h ver t i cal and hor i zont al dimensions
 Pl us or mi nus 1/ 2- i nch
 Concr et e cover over r ei nf or cement Pl us 1/ 4, mi nus 0 i nch
 Posi t i on of t endons f or pr est r essed concrete
 Pl us or mi nus 1/ 8- i nch
 Posi t i on of def l ect i on poi nt s f or def l ect ed st r and t endons f or pr est r essed concrete
 Pl us or mi nus 6- i nches
 Posi t i on of wel d pl at es Pl us or mi nus 1- i nch
 Posi t i on of l at er al anchor age poi nt s Pl us or mi nus 1- i nch
 Posi t i on of pi ckup devi ces Pl us or mi nus 6- i nch
 2. 2. 2 Forms
 **************************************************************************NOTE: I ndi cat e st r uct ur al - sect i on di mensi ons, cr oss- sect i ons, and ot her det ai l s as r equi r ed by t he project.
 **************************************************************************
 Use f or ms and f or m- f aci ng mat er i al s t hat ar e nonr eact i ve wi t h concr et e such as wood, met al , pl ast i c, or ot her appr oved mat er i al s and ar e wi t hi n t he l i mi t s of t he speci f i ed f abr i cat i on t ol er ances. Conf or m t o t he shapes, l i nes, and di mensi ons i ndi cat ed.
 2. 2. 3 Reinforcement
 **************************************************************************NOTE: I ndi cat e r ei nf or cement t ypes, s i zes, and ar r angement as r equi r ed f or st r uct ur al st r engt h af t er t he st r uct ur al sect i ons have been i nst al l ed.
 **************************************************************************
 Pr ovi de t ypes, s i zes, and ar r angement as i ndi cat ed on t he appr oved dr awi ngs. Det ai l r ei nf or cement i n accor dance wi t h ACI/MCP-3 and ACI 318.
 Pl ace and secur e st eel bar s, wel ded- wi r e f abr i c, and ot her r ei nf or cement by means of met al bar suppor t s and spacer s.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when pr est r essed st r uct ur al - concr et e sect i ons ar e not r equi r ed by t he pr oj ect .
 **************************************************************************
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Pl ace t endons and anchor ages i n accor dance wi t h ACI/MCP-3 and ACI 318. Pr ovi de anchor ages t hat ar e per manent l y pr ot ect ed wi t h concr et e; f r ee of l oose r ust , gr ease, oi l , pai nt , and ot her f or ei gn mat t er . Ensur e bear i ng sur f ace i s bet ween anchor ages and concr et e; per pendi cul ar t o and concent r i c wi t h t he t endons and t he l i ne of act i on pr est r essi ng f or ce.
 **************************************************************************NOTE: Revi se or del et e t he f ol l owi ng par agr aph when not appl i cabl e t o t he pr oj ect . I ndi cat e concr et e cover f or r ei nf or cement .
 **************************************************************************
 Pr ovi de concr et e cover f or r ei nf or cement i n accor dance wi t h ACI/MCP-3 and ACI 318.
 2. 2. 4 Bui l t - I n Anchor age Devi ces
 **************************************************************************NOTE: I ndi cat e anchor age devi ces t hat ar e t o be embedded i n t he pr ecast st r uct ur al concr et e sect i ons. Anchor age devi ces i ncl ude wel d pl at es, bear i ng pl at es and st eel shapes.
 **************************************************************************
 Posi t i on, anchor , and l ocat e anchor age devi ces wher e t hey do not af f ect t he posi t i on of t he mai n r ei nf or cement or pl aci ng concr et e. Set bear i ng pl at es l evel , al i gned pr oper l y, and anchor i n t he exact l ocat i on i ndi cat ed.
 2. 2. 5 Li f t i ng Devi ces
 Pr ovi de l i f t i ng devi ces desi gned i n accor dance wi t h ASME BTH- 1, and of mat er i al s suf f i c i ent l y duct i l e t o ensur e v i s i bl e def or mat i on bef or e fracture.
 2. 2. 6 Blockouts
 **************************************************************************NOTE: Bl ockout s ar e openi ngs i n s l abs t hat woul d r equi r e t he cut t i ng of pr i mar y r ei nf or cement i f such openi ngs wer e t o be cut i n t he f i el d. Ensur e openi ngs ar e cast i n t he uni t dur i ng f abr i cat i on and i ndi cat ed. The maxi mum si ze of f i el d- cut openi ngs may be f r om 150 t o 300 mi l l i met er 6 t o 12 i nches dependi ng on t he t ype of uni t used such as t he i nsi de di amet er of t he voi ds i n hol l ow cor ed f l at s l abs and t he spaci ng of r ei nf or cement .
 **************************************************************************
 Pr ovi de bl ockout s as i ndi cat ed on dr awi ngs.
 2. 2. 7 Pretensioning
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aph when pr est r essed st r uct ur al - concr et e sect i ons ar e not r equi r ed by t he pr oj ect .
 **************************************************************************
 Pr et ensi oni ng of t endons may be accompl i shed ei t her by t he s i ngl e- st r and or
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mul t i pl e- st r and t ensi oni ng met hod. Det er mi ne t he pr est r essi ng f or ce by measur i ng t he t endon el ongat i on, ei t her by checki ng t he j ack pr essur e on a r ecent l y cal i br at ed gage or by use of a r ecent l y cal i br at ed dynamomet er . Cor r ect any di scr epancy t hat exceeds 5 per cent . Base el ongat i on r equi r ement s on t he l oad- el ongat i on cur ves f or t he t ype of t endon used. The t ot al l oss of pr est r ess due t o unr epl aced br oken t endons i s not t o exceed 2 per cent of t he t ot al pr est r ess.
 2. 2. 8 Concr et e Mi xi ng and Conveyi ng
 Measur e concr et e mat er i al s, concr et e bat chi ng pl ant , concr et e mi xer s, and concr et e mi xi ng i n accor dance wi t h ASTM C94/ C94M.
 Handl e concr et e t o pr event segr egat i on and l oss of concr et e mi x mat er i al s.
 2. 2. 9 Pr epar at i ons f or Pl aci ng Concr et e
 Keep f or m i nt er i or s and r ei nf or cement f r ee of accumul at i ons of har dened concr et e, f or m- par t i ng compound, st andi ng wat er , i ce, snow, or ot her del et er i ous subst ances. Secur e i n posi t i on, i nspect and appr ove r ei nf or cement and ot her embedded i t ems.
 2. 2. 10 Weat her Li mi t at i ons
 Do not pl ace concr et e when t emper at ur e of t he at mospher e i s bel ow 5 degr ees C 40 degr ees F nor dur i ng r ai n, s l eet , and snow unl ess adequat e pr ot ect i on i s pr ovi ded. Pr ovi de pr ot ect i on dur i ng i ncl ement weat her ; pr event t he ent r y of r ai n, s l eet , or snow i nt o t he f or ms or i nt o t he f r esh concr et e.
 2. 2. 11 Concr et e Pl aci ng
 Deposi t concr et e so t hat no concr et e i s pl aced on concr et e t hat has har dened suf f i c i ent l y t o cause f or mat i on of seams or pl anes of weakness. Consol i dat e concr et e i n a manner t hat wi l l pr event segr egat i on and wi l l pr oduce concr et e f r ee of honeycomb or r ock pocket s and wi t h t he r equi r ed sur f ace f i ni sh.
 2. 2. 12 I dent i f i cat i on Mar ki ngs
 Cl ear l y mar k each st r uct ur al sect i on i n a per manent manner t o i ndi cat e i t s l ocat i on and or i ent at i on i n t he bui l di ng and t he pi ckup poi nt s.
 Ensur e each st r uct ur al sect i on has t he dat e of cast i ng pl ai nl y i ndent ed i n t he unexposed f ace of t he concr et e.
 2. 2. 13 Fi ni shi ng Unf or med Sur f aces
 Tr owel f i ni sh unf or med sur f aces unl ess ot her wi se speci f i ed. Pr ovi de smoot h sur f ace f r ee of t r owel mar ks, uni f or m i n t ext ur e and appear ance, and be pl ane t o a t ol er ance not exceedi ng 3. 2 mi l l i met er i n 3048 mi l l i met er 1/ 8- i nch i n 10- f eet when t est ed wi t h a 3000 mi l l i met er 10- f oot st r ai ght edge.
 Pr ovi de t op sur f aces of sect i ons t hat ar e t o r ecei ve concr et e t oppi ng af t er i nst al l at i on wi t h a t r ansver sel y scar i f i ed scr at ch f i ni sh and r emove laitance.
 2. 2. 14 Curing
 Cur e concr et e by keepi ng t he concr et e damp f or not l ess t han 7 cal endar
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days i f made of Type I por t l and cement and f or not l ess t han 3 cal endar days i f made of Type I I I por t l and cement . For each decr ease of 3 degr ees bel ow 21 degr ees C 5 degr ees bel ow 70 degr ees F i n t he aver age cur i ng t emper at ur e, i ncr ease t he cur i ng per i od by 4 cal endar days f or concr et e made of Type I por t l and cement and by 2 cal endar days f or concr et e made of Type I I I por t l and cement .
 Cur i ng by l ow- pr essur e st eam, st eam vapor , r adi ant heat and moi st ur e, or ot her accept abl e pr ocess may be empl oyed pr ovi ded t hat t he compr essi ve st r engt h of t he concr et e i s equal t o t hat obt ai ned by moi st cur i ng and t he 28- day compr essi ve st r engt h of t he concr et e meet s t he r equi r ement s speci f i ed, as det er mi ned by t est cyl i nder s of t he same concr et e cur ed by t he same cur i ng pr ocess.
 Do not r emove sect i ons f r om t hei r cast i ng beds unt i l t he cur i ng per i od i s compl et ed or concr et e has at t ai ned at l east 75 per cent of i t s desi gn compr essi ve st r engt h.
 2. 2. 15 Pr ot ect i on of Concr et e Af t er Pl aci ng
 Meet pr ot ect i on r equi r ement s of ACI/MCP-2 f or hot or col d weat her , as applicable.
 2. 2. 16 Detensioning
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when pr est r essed st r uct ur al - concr et e sect i ons ar e not r equi r ed by t he pr oj ect .
 **************************************************************************
 Do not det ensi on t endons unt i l t he concr et e compr essi ve st r engt h, as i ndi cat ed by t est cyl i nder s, i s as f ol l ows:
 TYPE OF REI NFORCEMENT COMPRESSI VE STRENGTH OF CONCRETE
 Concent r i cal l y st r essed sect i ons Not l ess t han 20 Megapascal
 Eccent r i cal l y st r essed sect i ons Not l ess t han 24. 1 Megapascal
 Beams or ot her sect i ons i n whi ch camber must be mi ni mi zed
 Not l ess t han 27. 6 Megapascal
 TYPE OF REI NFORCEMENT COMPRESSI VE STRENGTH OF CONCRETE
 Concent r i cal l y st r essed sect i ons Not l ess t han 3, 000 psi
 Eccent r i cal l y st r essed sect i ons Not l ess t han 3, 500 psi
 Beams or ot her sect i ons i n whi ch camber must be mi ni mi zed
 Not l ess t han 4, 000 psi
 Remove t est cyl i nder s t o be used t o est abl i sh t he compr essi ve st r engt h of t he concr et e f r om t he cast i ng bed at l east 1 hour pr i or t o t he st ar t of t he det ensi oni ng oper at i on. Al l ow t est cyl i nder s f r om heat - cur ed cast i ng beds t o cool f or appr oxi mat el y 1/ 2 hour pr i or t o cappi ng, and al l ow caps of sul f ur compound t o cur e f or 1/ 2 hour pr i or t o t he compr essi ve- st r engt h t est .
 I f concr et e has been heat cur ed, ensur e t he det ensi oni ng oper at i on i s done
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f ol l owi ng t he cur i ng per i od whi l e t he concr et e i s st i l l war m and moi st t o avoi d cr acki ng or undesi r abl e st r esses i n t he concr et e.
 Ensur e pr i or t o det ensi oni ng oper at i ons, f or ms, t i es, i nser t s, hol ddowns, or ot her devi ces t hat woul d r est r i c t t he l ongi t udi nal movement of t he sect i ons al ong t he cast i ng bed ar e r emoved or l oosened t o pr ovi de f r ee movement of t he st r uct ur al sect i on. Al t er nat el y, per f or m det ensi oni ng so t hat l ongi t udi nal movement i s pr ecl uded.
 I n det ensi oni ng oper at i ons, ensur e pr est r essi ng f or ces ar e kept near l y symmet r i cal about t he ver t i cal ax i s of t he sect i on and appl i ed i n a manner t hat wi l l mi ni mi ze sudden or shock l oadi ng. Li mi t maxi mum eccent r i c i t y about t he ver t i cal axi s t o one st r and. Det ensi oni ng of pr et ensi oned t endons may be accompl i shed ei t her by gr adual r el ease of t he t ensi oni ng j acks or by heat - cut t i ng t he t endons i n accor dance wi t h an appr oved pat t er n and sequence t o pr event sever e unbal anci ng of t he l oadi ng.
 2. 2. 17 Fi ni shi ng For med Sur f aces
 Upon r emoval of f or ms, r epai r and pat ch def ect i ve ar eas. Li mi t def ect i ve ar eas t o hol es l ef t by t i e r ods and ot her t empor ar y i nser t s and t o honeycomb or r ock pocket s not deep enough t o expose t he r ei nf or cement and not l ocat ed i n bear i ng ar eas. Cut out def ect i ve ar eas t o sound concr et e and cl ean. Ensur e pat ches on l ower s i de of sect i ons, near t he cent er or i n ar eas of var i abl e t ensi l e st r engt h, ar e bonded by a t wo- component epoxy- pol ysul f i de or epoxy- pol yami ne bondi ng adhesi ve. Ot her ar eas wi l l be dampened wi t h wat er and pat ched wi t h por t l and cement gr out . Wher e t he concr et e sur f ace wi l l be exposed t o v i ew, mat ch t he pat ches, when dr y, t o t he sur r oundi ng concr et e.
 For med sur f aces of sect i ons t hat wi l l be conceal ed by ot her const r uct i on can have t he st andar d smoot h f i ni sh havi ng t he t ext ur e i mpar t ed by t he f or ms. Repai r and pat ch def ect i ve ar eas as speci f i ed and r emove f i ns and ot her pr oj ect i ons.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph and speci f y t he r equi r ed f i ni sh when an ar chi t ect ur al f i ni sh i s r equi r ed. For an exposed- aggr egat e f i ni sh r ef er t o Sect i on 03 45 00 PRECAST ARCHI TECTURAL CONCRETE. I ndi cat e t he l ocat i on of pr ecast st r uct ur al concr et e sect i ons havi ng an ar chi t ect ur al f i ni sh.
 **************************************************************************
 Pr ovi de gr out f i ni sh on f or med sur f aces of sect i ons t hat ar e t o be exposed- t o- v i ew af t er i nst al l at i on. Ensur e f i nal col or of t he gr out , when dr y, i s t he same f or al l concr et e sur f aces. Spr ead over dampened concr et e sur f ace wi t h c l ean bur l ap pads, car pet , or sponge r ubber f l oat s t o f i l l pi t s, ai r bubbl es, and sur f ace hol es. Remove excess gr out by scr api ng and t hen r ubbi ng t he sur f ace wi t h c l ean bur l ap or car pet t o r emove vi s i bl e gr out f i l m. I n hot dr y weat her , kept gr out damp by means of f og- spr ayi ng dur i ng t he set t i ng per i od.
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2. 3 MATERIALS
 2. 3. 1 Concr et e Mat er i al s
 2. 3. 1. 1 Nor mal - Wei ght Aggr egat es
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when pr ecast st r uct ur al - concr et e sect i ons wi l l be f abr i cat ed of l i ght wei ght st r uct ur al concr et e. Fabr i cat e pr ecast concr et e el ement s exposed t o t he weat her of nor mal - wei ght concr et e. When an ar chi t ect ur al f i ni sh, such as exposed aggr egat e, i s r equi r ed f or exposed- t o- v i ew sur f aces, r ef er t o Sect i on 03 45 00 PRECAST ARCHI TECTURAL CONCRETE f or concr et e aggr egat e speci f i cat i ons.
 **************************************************************************
 Pr ovi de f i ne and coar se aggr egat es conf or mi ng t o ASTM C33/ C33M and t he following:
 a. Wher e a st r uct ur al member i s exposed t o t he weat her , and f or al l concr et e aggr egat es wher e sur f ace appear ance of t he concr et e i s i mpor t ant , meet t he r equi r ement s of ASTM C33/ C33M f or f i ne aggr egat e subj ect t o abr asi on, f or coar se aggr egat e subj ect t o sever e exposur e.
 b. Maxi mum si ze of coar se aggr egat e i s as speci f i ed.
 2. 3. 1. 2 Li ght wei ght Aggr egat es
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aph when al l pr ecast st r uct ur al - concr et e sect i ons wi l l be f abr i cat ed of nor mal - wei ght concr et e. Fi r e- r esi st ance- r at ed st r uct ur al sect i ons may be f abr i cat ed of l i ght wei ght st r uct ur al concr et e, especi al l y when t he f i r e- r esi st ance r at i ng exceeds 2 hour s.
 **************************************************************************
 Conf or m t o ASTM C330.
 2. 3. 1. 3 Por t l and Cement
 **************************************************************************NOTE: I f hi gh ear l y st r engt h concr et e i s r equi r ed, add Type I I I .
 **************************************************************************
 [ Por t l and cement conf or ms t o ASTM C150/ C150M, Type [ _____] .
 ][ Bl ended hydr aul i c cement conf or ms t o ASTM C595/ C595M, Type [ _____] .
 ] Use one br and and t ype of cement f or f or med concr et e havi ng exposed- t o- v i ew f i ni shed sur f aces.
 2. 3. 1. 4 Fl y Ash
 Use f l y ash as an admi xt ur e, conf or mi ng t o ASTM C618, Cl ass [ C or F] , wi t h
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4 per cent maxi mum l oss on i gni t i on and bet ween 15 t o 35 per cent maxi mum cement r epl acement by wei ght .
 **************************************************************************NOTE: Gr ound gr anul at ed bl ast f ur nace sl ag i s one of t he mat er i al s l i s t ed i n t he EPA' s Compr ehensi ve Pr ocur ement Gui del i nes ( CPG)https://www.epa.gov/smm/comprehensive-procurement-guidelines-construction-products I f t he Ar chi t ect / Engi neer det er mi nes t hat use of cer t ai n mat er i al s meet i ng t he CPG cont ent st andar ds and gui del i nes woul d r esul t i n i nadequat e compet i t i on, do not meet qual i t y / per f or mance speci f i cat i ons, ar e avai l abl e at an unr easonabl e pr i ce or ar e not avai l abl e wi t hi n a r easonabl e t i me f r ame, t he Ar chi t ect / Engi neer may submi t wr i t t en j ust i f i cat i on and suppor t i ng document at i on f or not pr ocur i ng desi gnat ed i t ems cont ai ni ng r ecover ed material. Wr i t t en j ust i f i cat i on may be submi t t ed on a Request f or Wai ver For m t o t he NASA Envi r onment al Pr ogr am Manager f or appr oval . The Request f or Wai ver For m i s l ocat ed i n t he NASA Pr ocedur es and Gui del i nes ( NPG 8830. 1) ( http://nodis3.gsfc.nasa.gov).
 **************************************************************************
 2. 3. 1. 5 Gr ound Gr anul at ed Bl ast Fur nace ( GGBF) Sl ag
 GGBF sl ag [ i s r equi r ed] [ used] as an admi xt ur e [ and] conf or mi ng t o ASTM C989/ C989M, Gr ade [ 120] wi t h bet ween 25 t o 50 per cent maxi mum cement r epl acement by wei ght .
 2. 3. 1. 6 Ai r - Ent r ai ni ng Admi xt ur e
 Use an admi xt ur e f r ee of sodi um chl or i de and ni t r at es, conf or mi ng t o ASTM C260/ C260M.
 2. 3. 1. 7 Water
 Use pot abl e wat er .
 2. 3. 2 Rei nf or cement Mat er i al s
 **************************************************************************NOTE: Del et e t he f ol l owi ng r ei nf or cement mat er i al s t hat ar e not r equi r ed. Concr et e r ei nf or cement mat er i al s ar e r equi r ed f or bot h convent i onal l y r ei nf or ced and pr est r essed pr ecast st r uct ur al - concr et e sect i ons.
 **************************************************************************
 2. 3. 2. 1 Rei nf or cement Bar s
 Pr ovi de def or med bar s conf or mi ng t o ASTM A615/ A615M, Gr ade 60, except t hat 9. 5 mi l l i met er 0. 375 i nches di amet er bar s may be Gr ade 40.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when gal vani zed r ei nf or c i ng bar s f or concr et e
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r ei nf or cement i s not r equi r ed. Gal vani z i ng i s r ecommended when t he concr et e cover over r ei nf or c i ng bar s i s l ess t han 38 mi l l i met er 1- 1/ 2 i nches f or st r uct ur al sect i ons exposed t o t he weat her .
 **************************************************************************
 Gal vani ze bar s f or st r uct ur al sect i ons exposed t o t he weat her i n accor dance with ASTM A767/ A767M.
 2. 3. 2. 2 Col d- Dr awn St eel Wi r e
 Pr ovi de wi r e conf or mi ng t o ASTM A1064/ A1064M.
 2. 3. 2. 3 Wel ded- Wi r e Fabr i c
 Pr ovi de uncoat ed wi r e f abr i c conf or mi ng t o ASTM A1064/ A1064M. Pr ovi de gal vani zed wi r e f abr i c i n st r uct ur al sect i ons exposed t o t he weat her .
 2. 3. 2. 4 Suppor t s f or Concr et e Rei nf or cement
 I ncl ude bol st er s, chai r s, spacer s, and ot her devi ces necessar y f or pr oper spaci ng, suppor t i ng, and f ast eni ng r ei nf or cement bar s and wi r e i n pl ace.
 Pr ovi de wi r e suppor t s conf or mi ng t o ACI/MCP-4 , ASTM E648, ACI SP- 66 and CRSI 10MSP.
 Ensur e l egs of suppor t s i n cont act wi t h f or mwor k f or sect i ons t hat wi l l be exposed t o weat her ar e hot - di p gal vani zed af t er f abr i cat i on, pl ast i c coat ed, or cor r osi on- r esi st ant st eel bar suppor t s.
 2. 3. 3 Pr est r essi ng Mat er i al s
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when pr est r essed st r uct ur al - concr et e sect i ons ar e not r equi r ed.
 **************************************************************************
 2. 3. 3. 1 St r and Tendons
 **************************************************************************NOTE: St r and t endons f or pr est r essed concr et e ar e pr i mar i l y i nt ended f or use i n pr et ensi oned, bonded, pr est r essed concr et e const r uct i on.
 **************************************************************************
 Pr ovi de uncoat ed, 7- st r and, st r ess- r el i eved, st eel wi r e conf or mi ng t o ASTM A416/ A416M.
 2. 3. 3. 2 Wi r e Tendons
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aph when wi r e t endons f or pr est r essed concr et e wi l l not be r equi r ed. Pr est r essi ng st eel wi r e i s commonl y used i n pr est r essed l i near concr et e const r uct i on i n whi ch t he st eel wi r e ends ar e anchor ed by col d- end def or mat i on ( t hat i s , but t on anchor age) or i n whi ch t he st eel wi r e ends ar e
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anchor ed by wedges.**************************************************************************
 Pr ovi de t endons conf or mi ng t o ASTM A421/ A421M, Type BA or Type WA, as r equi r ed t o sui t t he st eel - wi r e anchor age met hod used.
 2. 3. 3. 3 St eel - Bar Tendons
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when st eel - bar t endons f or pr est r essed concr et e wi l l not be r equi r ed. St eel bar s ar e pr i nci pal l y used i n post t ensi oni ng.
 **************************************************************************
 Pr ovi de uncoat ed r ound st eel bar s conf or mi ng t o ASTM A322.
 Tensi l e pr oper t i es of t he bar s af t er pr ocessi ng, when t est ed i n accor dance with ASTM A370, as f ol l ows:
 **************************************************************************NOTE: Sel ect one of t he f ol l owi ng val ues of t ensi l e pr oper t y and val ue as appl i cabl e t o t he pr oj ect .
 **************************************************************************
 TENSI LE PROPERTY VALUE NO. 1 VALUE NO. 2
 Ul t i mat e t ensi l e st r engt h 1000 Megapascal mi n 1100 Megapascal mi n
 Yi el d st r engt h ( 0. 2- per cent offset)
 900 Megapascal mi n 970 Megapascal mi n
 El ongat i on at r upt ur e i n 20 diameters
 4 per cent mi n 4 per cent mi n
 Reduct i on on ar ea at r upt ur e 25 per cent mi n 20 per cent mi n
 TENSI LE PROPERTY VALUE NO. 1 VALUE NO. 2
 Ul t i mat e t ensi l e st r engt h 145, 000 psi mi n 160, 000 psi mi n
 Yi el d st r engt h ( 0. 2- per cent offset)
 130, 000 psi mi n 140, 000 psi mi n
 El ongat i on at r upt ur e i n 20 diameters
 4 per cent mi n 4 per cent mi n
 Reduct i on on ar ea at r upt ur e 25 per cent mi n 20 per cent mi n
 2. 3. 3. 4 Tendon Anchor ages f or Pr et ensi oni ng
 Pr ovi de t endon anchor ages capabl e of anchor i ng r ei nf or cement wi t hout s l i ppage af t er seat i ng.
 Pr oof t est by t he manuf act ur er , s t eel cases f or pr est r essi ng st eel st r and t o at l east 90 per cent of t he ul t i mat e t ensi l e st r engt h of t he st r and.
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2. 3. 3. 5 Tendon Anchor ages f or Post Tensi oni ng
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when t endon anchor ages f or post t ensi oni ng wi l l not be r equi r ed. Nor mal l y, pr et ensi oni ng onl y i s r equi r ed f or pr est r essed pr ecast st r uct ur al concr et e sect i ons f or bui l di ng const r uct i on. Post t ensi oni ng may be r equi r ed f or f i el d connect i ons.
 **************************************************************************
 Pr ovi de anchor ages capabl e of devel opi ng 100 per cent of t he guar ant eed ul t i mat e t ensi l e st r engt h of t he r ei nf or cement f or pr est r essed concr et e wi t hout excessi ve def or mat i on. Pr ovi de anchor age pl at es of suf f i c i ent s i ze t o keep bear i ng pr essur es wi t hi n t he st r ess al l owed by ACI/MCP-3 and ACI 318 f or t he speci f i ed concr et e st r engt h at st r essi ng.
 Submi t t est dat a conf i r mi ng t he adequacy of anchor ages.
 2. 3. 4 Connect i on Mat er i al s
 2. 3. 4. 1 St eel Pl at es, Shapes, and Bar s
 Ensur e pl at es conf or m t o ASTM A283/ A283M, Gr ade C, or t o ASTM A36/ A36M.
 Ensur e st r uct ur al - st eel shapes conf or m t o ASTM A36/ A36M.
 Ensur e bar shapes, f l at s, and r ounds conf or m t o ASTM A675/ A675M, Gr ade 65, or ASTM A36/ A36M.
 2. 3. 4. 2 St eel Anchor Bol t s
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aph when anchor bol t s wi l l not be r equi r ed. Anchor bol t s ar e nor mal l y r equi r ed f or pr ecast concr et e col umn base connect i ons.
 **************************************************************************
 Pr ovi de anchor bol t s made of st eel , wi t h st eel hexagon nut s and st eel washers.
 2. 3. 4. 3 El ect r odes f or Wel di ng
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when wel ded connect i ons ar e not r equi r ed.
 **************************************************************************
 Pr ovi de el ect r odes f or manual shi el ded met al - ar c wel di ng connect i ons consi st i ng of st r uct ur al qual i t y car bon- st eel member s conf or mi ng t o t he AWS Code and be cover ed mi l d- st eel el ect r odes conf or mi ng t o AWS A5. 1/ A5. 1M, E60 series.
 Pr ovi de el ect r odes f or wel di ng st eel bar s f or concr et e r ei nf or cement conf or mi ng t o AWS D1. 4/ D1. 4M.
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2. 3. 4. 4 Fl exi bl e Bear i ng Pads
 **************************************************************************NOTE: Del et e one of t he f ol l owi ng par agr aphs as appl i cabl e t o t he pr oj ect . Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when f l exi bl e bear i ng pads ar e not r equi r ed. Har dboar d bear i ng pads ar e r ecommended f or gr avi t y connect i ons havi ng a bear i ng l oad not exceedi ng 1725 ki l opascal 250 pounds per squar e i nch ( psi ) . El ast omer i c nonl ami nat ed bear i ng pads ar e r ecommended f or gr avi t y connect i ons havi ng a bear i ng l oad not exceedi ng 5500 ki l opascal 800 psi . Wher e t he bear i ng l oad exceeds 5500 ki l opascal 800 psi or wher e t her e ar e smal l r ot at i ons, ensur e l ami nat ed t ype bear i ng pads desi gned and const r uct ed t o meet t he r equi r ement s f or l oadi ng and movement i s consi der ed. I ndi cat e t he l ocat i on and si ze of f l exi bl e bear i ng pads.
 **************************************************************************
 Pr ovi de t emper ed har dboar d pads not l ess t han 3 mi l l i met er 1/ 8- i nch i n t hi ckness, smoot h- t wo- si des, conf or mi ng t o AHA A135. 4.
 Pr ovi de pads mol ded or cut f r om el ast omer i c mat er i al . Pr ovi de pad di mensi ons as i ndi cat ed and wi t hi n t he f ol l owi ng t ol er ances: t hi ckness, pl us or mi nus 1. 5 mi l l i met er 1/ 16- i nch; wi dt h, mi nus 3 t o pl us 6. 5 mi l l i met er 1/ 8- t o pl us 1/ 4- i nch; l engt h, pl us or mi nus 3 mi l l i met er 1/ 8- i nch. Mat er i al : vul cani zed, chl or opr ene el ast omer i c compound conf or mi ng t o t he f ol l owi ng t est s:
 PROPERTY TEST METHOD PERFORMANCE
 Har dness Shor e A dur omet er ASTM D2240 70 pl us or mi nus 5 poi nt s
 Tensi l e st r engt h ASTM D412 Di e C Not l ess t han 17. 2 Megapascal
 Ul t i mat e el ongat i on ASTM D412 Di e C Not l ess t han 300 per cent
 Resi st ance t o oi l agi ng: change i n vol ume af t er 70- hour i mmer si on i n ASTM oi l No. 3 at 100 degr ees C
 ASTM D471 Not mor e t han pl us 120 percent
 Resi st ance t o heat agi ng: change i n or i gi nal pr oper t i es af t er 70 hour s at 100 degr ees C t ensi l e st r engt h ul t i mat e el ongat i on har dness
 ASTM D573 Pl us 15 per cent , mi nus 40 per cent , 0 t o pl us 15 poi nt s
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PROPERTY TEST METHOD PERFORMANCE
 Resi st ance t o per manent set : compr essi on set af t er 22 hour s at 100 degr ees C
 ASTM D395 Met hod B
 Not mor e t han 35 per cent
 Resi st ance t o ozone: condi t i on af t er exposur e of a sampl e kept under a sur f ace t ensi l e st r ai n of 20 per cent t o an ozone concent r at i on of 100 par t s per mi l l i on of ai r by vol ume i n ai r f or 100 hour s at 40 degr ees C
 ASTM D1149 No cr acks
 Not l ess t han 91 ki l ogr am per 25 l i near mi l l i met er
 PROPERTY TEST METHOD PERFORMANCE
 Har dness Shor e A dur omet er ASTM D2240 70 pl us or mi nus 5 poi nt s
 Tensi l e st r engt h ASTM D412 Di e C Not l ess t han 2, 500 psi
 Ul t i mat e el ongat i on ASTM D412 Di e C Not l ess t han 300 per cent
 Resi st ance t o oi l agi ng: change i n vol ume af t er 70- hour i mmer si on i n ASTM oi l No. 3 at 212 degr ees F
 ASTM D471 Not mor e t han pl us 120 percent
 Resi st ance t o heat agi ng: change i n or i gi nal pr oper t i es af t er 70 hour s at 212 degr ees F t ensi l e st r engt h ul t i mat e el ongat i on har dness
 ASTM D573 Pl us 15 per cent , mi nus 40 per cent , 0 t o pl us 15 poi nt s
 Resi st ance t o per manent set : compr essi on set af t er 22 hour s at 212 degr ees F
 ASTM D395 Met hod B
 Not mor e t han 35 per cent
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PROPERTY TEST METHOD PERFORMANCE
 Resi st ance t o ozone: condi t i on af t er exposur e of a sampl e kept under a sur f ace t ensi l e st r ai n of 20 per cent t o an ozone concent r at i on of 100 par t s per mi l l i on of ai r by vol ume i n ai r f or 100 hour s at 104 degr ees F
 ASTM D1149 No cr acks
 Not l ess t han 200 pounds per l i near i nch
 2. 3. 5 Gr out i ng Mat er i al s
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aphs t hat ar e not appl i cabl e t o t he pr oj ect . When f i r e- r esi st ance r at ed pr ecast st r uct ur al - concr et e sect i ons ar e r equi r ed, t he appl i cabl e f i r e agency' s r equi r ement s f or gr out i ng mat er i al s ar e consul t ed.
 **************************************************************************
 **************************************************************************NOTE: Gr ound gr anul at ed bl ast f ur nace sl ag i s one of t he mat er i al s l i s t ed i n t he EPA' s Compr ehensi ve Pr ocur ement Gui del i nes ( CPG)https://www.epa.gov/smm/comprehensive-procurement-guidelines-construction-productsI f t he Ar chi t ect / Engi neer det er mi nes t hat use of cer t ai n mat er i al s meet i ng t he CPG cont ent st andar ds and gui del i nes woul d r esul t i n i nadequat e compet i t i on, do not meet qual i t y / per f or mance speci f i cat i ons, ar e avai l abl e at an unr easonabl e pr i ce or ar e not avai l abl e wi t hi n a r easonabl e t i me f r ame, t he Ar chi t ect / Engi neer may submi t wr i t t en j ust i f i cat i on and suppor t i ng document at i on f or not pr ocur i ng desi gnat ed i t ems cont ai ni ng r ecover ed material. Wr i t t en j ust i f i cat i on may be submi t t ed on a Request f or Wai ver For m t o t he NASA Envi r onment al Pr ogr am Manager f or appr oval . The Request f or Wai ver For m i s l ocat ed i n t he NASA Pr ocedur es and Gui del i nes ( NPG 8830. 1) ( http://nodis3.gsfc.nasa.gov).
 **************************************************************************
 Pr ovi de Por t l and cement conf or mi ng t o ASTM C150/ C150M, Type I .
 Pr ovi de Bl ended hydr aul i c cement conf or mi ng t o ASTM C595/ C595M, Type [_____].
 Pr ovi de Aggr egat e f or cement gr out conf or mi ng t o ASTM C404, Si ze No. 2.
 For shr i nkage- r esi st ant gr out i ng compound, use pr emi xed and packaged f er r ous aggr egat e conf or mi ng t o ASTM C1107/ C1107M, f or expansi ve gr out s.
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Use pot abl e wat er .
 Pr ovi de t wo- component , mi ner al - f i l l ed, epoxy- pol ysul f i de epoxy- r esi n gr out conf or mi ng t o ASTM C881/ C881M, [ Type I ] [ Type I I ] [ ____] .
 Pr ovi de t wo- component , epoxy- pol yami de cur ed t ype epoxy- r esi n adhesi ve conf or mi ng t o AASHTO M 200.
 2. 3. 6 Bi t umi nous Joi nt Seal i ng Mat er i al s
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when si ngl e- or doubl e- t ee r oof s l ab st r uct ur al sect i ons ar e not r equi r ed.
 **************************************************************************
 Use asphal t bi t umi nous cement conf or mi ng t o ASTM D312/ D312M, Type I V.
 Pr ovi de j oi nt seal i ng t ape 15. 24 cm 6- i nches wi de, mul t i l ayer ed, asphal t t r eat ed, gl ass- f i ber r ei nf or ced, conf or mi ng t o [ ASTM D2103] [ ASTM D4397] [FS UU- B- 790, Type I , Gr ade C, St y l e 4, ] wi t h t he f ol l owi ng modi f i cat i on:
 Dr y t ensi l e st r engt h not be l ess t han 6130 newt on per met er 35 pounds per i nchwi dt h, bot h di r ect i ons.
 PART 3 EXECUTI ON
 3. 1 PREPARATION
 3. 1. 1 Anchor age I t ems Embedded I n Ot her Const r uct i on
 **************************************************************************NOTE: Del et e t he par agr aph headi ng and t he f ol l owi ng par agr aph when pr ecast st r uct ur al - concr et e sect i ons wi l l not be connect ed t o cast - i n- pl ace concr et e const r uct i on or masonr y const r uct i on. Such anchor age i t ems i ncl ude anchor bol t s, st eel dowel s, and st eel bear i ng pl at es.
 **************************************************************************
 Del i ver i t ems t o t he wor k s i t e bef or e t he st ar t of ot her const r uct i on. Pr ovi de set t i ng dr awi ngs, t empl at es, i nst r uct i ons, and di r ect i ons f or t he i nst al l at i on of anchor age i t ems.
 **************************************************************************NOTE: Ensur e wher e ar chi t ect ur al f i ni shes such as exposed- aggr egat e f i ni sh ar e speci f i ed f or exposed- t o- v i ew sur f aces, such sur f aces ar e c l eaned as speci f i ed i n Sect i on 03 45 00 PRECAST ARCHI TECTURAL CONCRETE.
 **************************************************************************
 Pr ot ect exposed- t o- v i ew sur f aces agai nst st ai ni ng and ot her damage unt i l compl et i on of t he wor k.
 3. 2 INSTALLATION
 I nst al l pr ecast sect i ons i n accor dance wi t h t he dr awi ngs and as speci f i ed.
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3. 2. 1 Wel ded Connect i ons
 **************************************************************************NOTE: Wel ded connect i ons ar e t he most commonl y used t ype of connect i on. Ot her t ypes of connect i ons t hat may be empl oyed ar e gr avi t y, st r uct ur al - st eel bol t ed, post - t ensi oned, cast - i n- pl ace r ei nf or ced- concr et e, and dowel ed connect i ons. Ensur e connect i on det ai l s ar e i ndi cat ed.
 **************************************************************************
 Ensur e wel di ng r ei nf or c i ng st eel , met al i nser t s, and connect i ons i n pr ecast - concr et e st r uct ur al - member const r uct i on ar e i n accor dance wi t h AWS D1. 4/ D1. 4M.
 Ensur e wel di ng st r uct ur al st eel connect i ons ar e i n accor dance wi t h AWS D1. 1/ D1. 1M.
 3. 2. 2 I nst al l at i on of Fl exi bl e Bear i ng Pads
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when f l exi bl e bear i ng pads ar e not r equi r ed. Ensur e bear i ng pads ar e i ndi cat ed.
 **************************************************************************
 I nst al l pads i nt o cast - i n- pl ace concr et e wher e i ndi cat ed; set i n cor r ect posi t i on, and have a uni f or m bear i ng. Keep i n t he cor r ect posi t i on whi l e pl aci ng sect i ons.
 3. 2. 3 St r engt h of St r uct ur al Pr ecast Sect i ons at I nst al l at i on
 **************************************************************************NOTE: Del et e one of t he f ol l owi ng par agr aphs as appl i cabl e t o t he pr oj ect . Sel ect t he f i r st par agr aph except when t he pr oj ect schedul e i ndi cat es i nst al l at i on of 28- day st r uct ur al sect i ons.
 **************************************************************************
 Do not i nst al l pr ecast sect i ons unt i l concr et e has at t ai ned t he speci f i ed mi ni mum l abor at or y st r engt h at 28 cal endar days.
 Do not i nst al l pr ecast sect i ons bef or e 28 cal endar days f r om t he dat e of cast i ng has el apsed unl ess appr oval has been obt ai ned t o make one compr essi ve- st r engt h t est , ASTM C39/ C39M, and one f l exur al st r engt h t est usi ng s i mpl e beam wi t h t hi r d poi nt l oadi ng, ASTM C78/ C78M̀ , on f i el d cur ed concr et e t est speci mens, ASTM C31/ C31M, f or each i ndi v i dual st r uct ur al sect i on t o det er mi ne t he st r engt h of t he concr et e.
 3. 2. 4 I nst al l at i on Tol er ances
 I nst al l pr ecast sect i ons wi t hi n t he f ol l owi ng t ol er ances:
 Devi at i on i n l ocat i on f r om i ndi cat ed Pl us or mi nus 6. 4 mi l l i met er
 Devi at i on f r om pl umb f or col umns i n any st or y or 6. 1 met er maxi mum
 Not over 6. 4 mi l l i met er
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Devi at i on i n l ocat i on f r om i ndi cat ed Pl us or mi nus 6. 4 mi l l i met er
 I n 12. 2 met er or mor e Not over 12. 7 mi l l i met er
 Devi at i on f r om el evat i ons i ndi cat ed f or gi r der s, beams, j oi st s, and sl abs i n any bay or 6. 1 met er maxi mum
 Not over 6. 4 mi l l i met er
 I n 12. 2 met er or mor e Not over 12. 7 mi l l i met er
 Di f f er ence bet ween adj acent st r uct ur al sect i ons i n er ect ed posi t i on
 Pl us or mi nus 1. 6 mi l l i met er per 3000 mi l l i met er but not gr eat er t han 6. 4 mi l l i met er over al l
 Devi at i on i n l ocat i on f r om i ndi cat ed Pl us or mi nus 1/ 4- i nchDevi at i on f r om pl umb f or col umns i n any st or y or 20- f eet maxi mum
 Not over 1/ 4- i nch
 I n 40- f eet or mor e Not over 1/ 2- i nch
 Devi at i on f r om el evat i ons i ndi cat ed f or gi r der s, beams, j oi st s, and sl abs i n any bay or 20- f eet maxi mum
 Not over 1/ 4- i nch
 I n 40- f eet or mor e Not over 1/ 2- i nch
 Di f f er ence bet ween adj acent st r uct ur al sect i ons i n er ect ed posi t i on
 Pl us or mi nus 1/ 16- i nch per 10- f eet but not gr eat er t han 1/ 4- i nch over al l
 3. 2. 5 Pl aci ng Fr ami ng St r uct ur al Sect i ons
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when f r ami ng st r uct ur al sect i ons such as col umns, beams, gi r der s, and j oi s t s wi l l not be required.
 **************************************************************************
 Pl ace suppor t i ng sect i ons, i ncl udi ng anchor age i t ems at t ached t o or embedded i n ot her const r uct i on bef or e pl aci ng of pr ecast sect i ons i s started.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aphs when pr ecast concr et e col umns wi t h at t ached st eel bear i ng pl at es wi l l not be r equi r ed.
 **************************************************************************
 I nst al l at i on of pr ecast concr et e col umns wi t h at t ached st eel bear i ng pl at es i s as f ol l ows:
 a. Ensur e concr et e and st eel pl at e bear i ng sur f aces ar e c l eaned of l ai t ance, di r t , oi l , gr ease, and ot her f or ei gn mat er i al s. Roughen concr et e sur f ace.
 b. Space bet ween t he t op of t he concr et e bear i ng sur f ace and t he bot t om of t he st eel pl at e i s appr oxi mat el y 1/ 24 of t he wi dt h of t he bear i ng pl at e, but not l ess t han 12. 7 mi l l i met er 1/ 2- i nch f or bear i ng pl at e
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t hat i s l ess t han 300 mi l l i met er 12- i nches wi de. Suppor t and al i gn bear i ng pl at e on st eel wedges or shi ms.
 c. Af t er pr ecast concr et e col umns have been posi t i oned and br aced and anchor bol t s t i ght ened, gr out t he space bet ween t he t op of t he bear i ng sur f ace and t he bot t om of t he st eel bear i ng pl at e.
 Do not r emove wedges or shi ms but , when pr ot r udi ng, cut of f f l ush wi t h t he edge of t he st eel bear i ng pl at e pr i or t o gr out i ng.
 I nst al l sect i ons pl umb, l evel , and i n al i gnment wi t hi n t he l i mi t s of t he i nst al l at i on t ol er ances speci f i ed.
 3. 2. 6 Pl aci ng Sl ab St r uct ur al Sect i ons
 **************************************************************************NOTE: Del et e t he par agr aph headi ng and t he f ol l owi ng par agr aphs when sl ab st r uct ur al sect i ons, such as s i ngl e- and doubl e- t ee s l abs and hol l ow- cor ed f l at s l abs wi l l not be r equi r ed. Sl ab st r uct ur al - sect i ons may be pl aced over st r uct ur al - st eel f r ami ng member s, pr ecast st r uct ur al - concr et e f r ami ng sect i ons, cast - i n- pl ace st r uct ur al - concr et e f r ami ng sect i ons, or bear i ng wal l s, or a combi nat i on t her eof .
 **************************************************************************
 Ensur e suppor t i ng sect i ons, i ncl udi ng bear i ng pads or pl at es, ar e i n pl ace bef or e pl aci ng of pr ecast sect i ons i s st ar t ed. Sl ab st r uct ur al sect i ons ar e pl aced on suppor t i ng const r uct i on wi t h ends bear i ng on t he st r uct ur al f r ami ng sect i ons or bear i ng wal l s as i ndi cat ed. End bear i ngs cannot be l ess t han75 mi l l i met er 3- i nches. Accur at el y al i gn s l abs end t o end wi t h s i des and ends but t ed t oget her . Pr ovi de gr out i ng voi d at s i des and ends of t he s l abs as i ndi cat ed.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when el ect r i cal - r aceway hol l ow- cor ed f l at - s l ab st r uct ur al sect i ons wi l l not be r equi r ed.
 **************************************************************************
 Pl ace el ect r i cal r aceway hol l ow- cor ed f l at - s l ab st r uct ur al sect i ons i n st r ai ght al i gnment f or t he ent i r e l engt h of r un of t he hol l ow cor es and wi t h c l ose al i gnment bet ween hol l ow cor es at t he ends of abut t i ng s l ab st r uct ur al sect i ons.
 3. 2. 7 Gr out i ng Connect i ons and Joi nt s
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when pr ecast st r uct ur al - concr et e f r ami ng sect i ons or f l oor - s l ab st r uct ur al sect i ons or bot h wi l l not be r equi r ed. When f i r e- r esi st ance- r at ed pr ecast st r uct ur al - concr et e sect i ons ar e r equi r ed, consul t t he appl i cabl e f i r e agency' s r equi r ement s f or gr out i ng j oi nt s.
 **************************************************************************
 Af t er pr ecast sect i ons have been pl aced and connect ed, gr out open spaces at
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connect i ons and j oi nt s.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when shr i nk- r esi st ant gr out onl y i s r equi r ed.
 **************************************************************************
 Ensur e cement gr out i s 1 par t cement , 2- 1/ 2 par t s of speci f i ed aggr egat e f or cement gr out , and not mor e t han 17 l i t er 4- 1/ 2 gal l ons of wat er per 42. 6 k i l ogr am 94- pound sack of cement .
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when cement gr out onl y i s r equi r ed.
 **************************************************************************
 Mi x shr i nk- r esi st ant gr out compound wi t h pot abl e wat er t o pr ovi de a f l owabl e mi xt ur e wi t hout segr egat i on or bl eedi ng.
 Pr ovi de f or ms or ot her appr oved met hods t o r et ai n t he gr out i n pl ace. Pack spaces wi t h gr out unt i l t he voi ds ar e compl et el y f i l l ed. At s l ab st r uct ur al sect i on i nt er f aces, f i ni sh t he gr out f l ush wi t h t op sur f ace of t he s l ab and r emove excess. Keep gr out damp f or not l ess t han 24 hour s.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aphs when cement gr out onl y i s r equi r ed or when epoxy- r esi n gr out or adhesi ve i nst ead of shr i nk- r esi st ant gr out i s not required.
 **************************************************************************
 Epoxy- r esi n gr out or adhesi ve may be used i n l i eu of shr i nk- r esi st ant gr out . Ensur e i nst al l at i on of epoxy- r esi n gr out or adhesi ve i s i n accor dance wi t h t he manuf act ur er ' s pr i nt ed i nst r uct i ons.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when el ect r i cal r aceway hol l ow- cor ed f l at - s l ab st r uct ur al sect i ons ar e not r equi r ed.
 **************************************************************************
 Ensur e open spaces at abut t i ng ends of el ect r i cal r aceway hol l ow- cor ed f l at - s l ab st r uct ur al sect i ons ar e seal ed wi t h pr essur e- sensi t i ve t ape. Keep f r ee f r om gr out and ot her f or ei gn mat er i al s hol l ow cor es use f or el ect r i cal r aceways.
 3. 2. 8 Seal i ng Joi nt s i n Roof Sl abs
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when r oof s l ab st r uct ur al sect i ons wi l l not be r equi r ed. Ensur e wher e f i r e- r esi st ance- r at ed r oof s l ab st r uct ur al sect i ons ar e r equi r ed, t he appl i cabl e f i r e agency' s r equi r ement s f or seal i ng j oi nt s i s consul t ed.
 **************************************************************************
 Af t er pr ecast - concr et e r oof s l ab sect i ons have been pl aced and connect ed, seal open spaces at connect i ons and t he t op por t i on of j oi nt s.
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Fi l l keyways and j oi nt s at r i dges, hi ps, and connect i ons wi t h cement gr out . Fi ni sh gr out l evel wi t h t he t op sur f aces of s l abs, r emove excess gr out , and appl y a smoot h f i ni sh.
 Seal ot her j oi nt s wi t h bi t umi nous j oi nt - seal i ng mat er i al . Cent er j oi nt - seal i ng t ape over t he j oi nt and f i l l j oi nt wi t h hot bi t umi nous cement . Lap ends not l ess t han 100 mi l l i met er 4- i nches. Remove excess bi t umen and pr ovi de a smoot h t ape sur f ace.
 3. 2. 9 Fi el d Cut Openi ngs i n Sl ab St r uct ur al Sect i ons
 **************************************************************************NOTE: The maxi mum si ze of f i el d- cut openi ngs i s gover ned by t he spaci ng of r ei nf or cement and t he i nsi de di amet er of t he voi ds i n hol l ow- cor ed f l at slabs.
 **************************************************************************
 Cut and f i t sect i ons as r equi r ed f or ot her wor k pr oj ect i ng t hr ough, or adj acent t o, t he member s. Ensur e cut s ar e st r ai ght and at 90 degr ees t o t he sur f aces wi t hout br eaki ng or spal l i ng t he edges. Do not cut r ei nf or c i ng bar s, st r ands, or wi r es. Do not al l ow cut s i ze t o exceed i nsi de di amet er of voi ds i n hol l ow cor e f l at s l abs.
 **************************************************************************NOTE: Use t he f ol l owi ng par agr aph when hol l ow- cor ed f l at - s l ab st r uct ur al sect i ons ar e not r equi r ed. Ensur e openi ngs l ar ger t han t he wi dt h of a s l ab st r uct ur al sect i on ar e f r amed wi t h suppor t i ng members.
 **************************************************************************
 Ensur e openi ngs i n hol l ow- cor e f l at - s l ab sect i ons havi ng any di mensi on mor e t han t he i nsi de di amet er of t he hol l ow cor es and not exceedi ng t he wi dt h of t he s l ab st r uct ur al sect i on ar e r ei nf or ced by means of hung st eel angl e saddl e header s. Ensur e header s ar e shop pr i me- coat pai nt ed and as i ndi cat ed on t he appr oved dr awi ngs.
 3. 2. 10 Touchup Pai nt i ng
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aph when pr ecast st r uct ur al - concr et e sect i ons wi l l not be suppor t ed by st eel st r uct ur al member s.
 **************************************************************************
 Ensur e af t er sect i ons have been i nst al l ed, scar r ed sur f aces on st eel suppor t i ng member s and wel d pl at es ar e wi r e br ushed, c l eaned, and t ouchup painted.
 3. 2. 11 Cleaning
 Upon compl et i on of i nst al l at i on, swept c l ean and l eave r eady s l ab sur f aces t o r ecei ve concr et e f l oor t oppi ng, r oof i ng, or ot her cover i ng.
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3. 3 FI ELD QUALI TY CONTROL
 3. 3. 1 Eval uat i on of Compr essi ve St r engt h Test s
 Concr et e qual i t y cont r ol t est s wi l l be eval uat ed as speci f i ed.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when nor mal - wei ght concr et e wi l l not be r equi r ed.
 **************************************************************************
 Do not use nor mal - wei ght concr et e del i ver ed t o t he poi nt of pl acement havi ng a s l ump or t ot al ai r cont ent out s i de t he val ues speci f i ed.
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aph when l i ght wei ght st r uct ur al concr et e wi l l not be r equi r ed.
 **************************************************************************
 Do not use l i ght wei ght st r uct ur al concr et e del i ver ed t o t he poi nt of pl acement havi ng a uni t wei ght of f r esh concr et e t hat var i es mor e t han 2 per cent f r om t he desi gn mi x wet uni t wei ght or havi ng a s l ump or t ot al ai r cont ent out s i de t he val ues speci f i ed.
 Compr essi ve- st r engt h t est s wi l l be consi der ed sat i sf act or y i f t he aver age of any gr oup of 5 consecut i ve compr essi ve- st r engt h t est s t hat may be sel ect ed i s i n each i nst ance equal t o or gr eat er t han t he 28- day desi gn compr essi ve st r engt h or i f not mor e t han one compr essi ve- st r engt h t est i n 10 has a val ue l ess t han 90 per cent of t he 28- day desi gn compressive-strength.
 I f t he compr essi ve- st r engt h t est s f ai l t o meet t he mi ni mum r equi r ement s speci f i ed, t he f abr i cat ed concr et e sect i ons r epr esent ed by such t est s wi l l be consi der ed def i c i ent i n st r engt h and subj ect t o t he pr ovi s i ons speci f i ed i n t he suppl ement al t est i ng par agr aph bel ow.
 3. 3. 2 Di mensi onal Tol er ances
 Member s havi ng any di mensi on out s i de t he l i mi t s f or f abr i cat i on t ol er ances speci f i ed wi l l be r ej ect ed.
 3. 3. 3 Sur f ace- Fi ni sh Requi r ement s
 Sect i ons wi l l be r ej ect ed f or any of t he f ol l owi ng sur f ace- f i ni sh deficiencies:
 **************************************************************************NOTE: Del et e t he f i r st of t he f ol l owi ng par agr aphs when ar chi t ect ur al f i ni shes such as exposed- aggr egat e f i ni sh, ar e not r equi r ed f or exposed- t o- v i ew sur f aces.
 **************************************************************************
 a. Exposed- t o- v i ew sur f aces havi ng ar chi t ect ur al f i ni shes t hat do not mat ch t he col or , aggr egat e s i ze and di st r i but i on, and t ext ur e of t he appr oved sampl e f or t he exposed- t o- v i ew f i ni sh
 b. Exposed- t o- v i ew f or med sur f aces t hat cont ai n cr acks, spal l s, ai r bubbl es, honeycomb, r ock pocket s, or st ai ns or ot her di scol or at i on t hat
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cannot be r emoved by c l eani ng
 c. Conceal ed f or med sur f aces t hat cont ai n cr acks i n excess of 0. 25 mi l l i met er 0. 01 i nch wi de; cr acks or any ot her sur f ace def i c i ency t hat penet r at es t o t he r ei nf or cement r egar dl ess of t he wi dt h of cr ack or s i ze of ot her def i c i ency; honeycomb and r ock pocket s l ocat ed i n bear i ng sur f aces; and spal l s except mi nor br eakage at cor ner s
 d. Unf or med sur f aces t hat cont ai n cr acks and ot her sur f ace def i c i enci es as speci f i ed f or conceal ed f or med sur f aces
 3. 3. 4 St r engt h of St r uct ur al Member s
 St r engt h of pr ecast st r uct ur al - concr et e sect i ons wi l l be consi der ed def i c i ent i f t hey f ai l t o compl y wi t h t he r equi r ement s t hat cont r ol t he st r engt h of t he st r uct ur al member s, i ncl udi ng t he f ol l owi ng condi t i ons:
 a. Fai l ur e t o meet compr essi ve st r engt h t est s
 b. Rei nf or cement and pr et ensi oni ng and det ensi oni ng of t endons of pr est r essed concr et e not conf or mi ng t o t he r equi r ement s speci f i ed
 c. Concr et e cur i ng and pr ot ect i on of st r uct ur al sect i ons agai nst ext r emes i n t emper at ur e dur i ng cur i ng not conf or mi ng t o t he r equi r ement s specified
 d. St r uct ur al sect i ons damaged dur i ng handl i ng and er ect i on
 3. 3. 5 Suppl ement al Test i ng of Def i c i ent St r uct ur al Sect i ons f or St r engt h
 When t her e i s evi dence t hr ough concr et e cyl i nder t est i ng t hat t he st r engt h of pr ecast st r uct ur al - concr et e sect i ons do not meet speci f i cat i on r equi r ement s, make suppl ement al compr essi ve st r engt h det er mi nat i ons t hr ough t he use of cor es dr i l l ed i nt o t he har dened concr et e i n accor dance wi t h ASTM C42/ C42M and as f ol l ows:
 a. Take at l east t hr ee r epr esent at i ve cor es f r om t he pr ecast st r uct ur al concr et e sect i ons t hat ar e consi der ed pot ent i al l y def i c i ent . Do not cut r ei nf or c i ng bar s, st r ands, or wi r es.
 b. Test cor es sat ur at ed- sur f ace- dr y i f t he concr et e t hey r epr esent wi l l be wet at al l t i mes dur i ng t he use of t he compl et ed st r uct ur e.
 c. Test cor es ai r - dr y i f t he concr et e t hey r epr esent wi l l be dr y at al l t i mes dur i ng t he use of t he compl et ed st r uct ur e.
 d. St r engt h of cor es wi l l be consi der ed sat i sf act or y i f t hei r aver age i s equal t o or gr eat er t han t he 28- day desi gn compr essi ve st r engt h of 150 by 300 mi l l i met er 6- by 12- i nch cyl i nder s.
 Fi l l cor e hol es sol i dl y wi t h pat chi ng mor t ar and f i ni shed t o mat ch t he adj acent concr et e sur f aces.
 I f t he r esul t s of t he cor e t est s ar e unsat i sf act or y or i f cor e t est s ar e i mpr act i cal t o obt ai n, make st at i c l oad t est s of a st r uct ur al sect i on and eval uat ed i n accor dance wi t h ACI/MCP-3 and ACI 318, except t hat t he super i mposed t est l oad i s as speci f i ed f or t he pr oof - t est met hod of st r engt h desi gn.
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Ensur e sect i ons t hat ar e f ound i nadequat e by t he cor e t est s or by t he r esul t s of st at i c l oad t est s ar e r epl aced wi t h sect i ons t hat meet t he speci f i ed r equi r ement s.
 3. 3. 6 I nspect i on of Wel di ng
 **************************************************************************NOTE: Del et e par agr aph headi ng and t he f ol l owi ng par agr aphs when i nspect i on of wel di ng wi l l not be required.
 **************************************************************************
 Per f or m i nspect i on of wel di ng i n accor dance wi t h[ AWS D1. 1/ D1. 1M, Sect i on 6][ AWS D1. 4/ D1. 4M, Sect i on 7] , and as f ol l ows:
 **************************************************************************NOTE: Del et e t he f ol l owi ng par agr aphs t hat ar e not appl i cabl e t o t he pr oj ect . Ensur e t he l ocat i on of wel ds r equi r i ng i nspect i on and t he t ype of i nspect i on ar e i ndi cat ed. The l i qui d- penet r at i on i nspect i on of wel ds i s t he most economi cal and commonl y used met hod.
 **************************************************************************
 Ensur e l i qui d- penet r at i on i nspect i on of wel ds conf or ms t o ASTM E165/ E165M.
 Conduct Magnet i c- par t i c l e i nspect i on of wel ds i n conf or mance wi t h ASTM E709.
 3. 3. 6. 1 Wel d Accept ance
 **************************************************************************NOTE: Dr awi ngs or t he t ext of t he cont r act speci f i cat i ons must speci f y t he wel d r equi r ement s: t ensi l e st r engt h, el ongat i on, shear st r engt h, s i ze, l engt h, t ype, and l ocat i on. Compl et e penet r at i on wel ds subj ect t o pr i mar y t ensi l e st r ess or cycl i c l oadi ng must be i dent i f i ed i n t he cont r act dr awi ngs f or pur pose of sel ect i ng t he cor r ect NDT accept ance criteria.
 **************************************************************************
 Conf or m di mensi onal t ol er ances f or wel ded const r uct i on, det ai l s of wel ds, and qual i t y of wel ds wi t h t he appl i cabl e r equi r ement s of AWS D1. 4/ D1. 4M and t he cont r act dr awi ngs. Per f or m nondest r uct i ve t est i ng by v i sual i nspect i on [ and ul t r asoni c, ] [ magnet i c par t i c l e, ] [ or ] [ dye penet r at e] met hods. The mi ni mum ext ent of nondest r uct i ve t est i ng i s a r andom [ _____] per cent of wel ds or j oi nt s, as i ndi cat ed on t he dr awi ngs. Submi t al l r ecor ds of nondest r uct i ve t est i ng.
 Nondest r uct i ve Test i ng
 The wel di ng i s subj ect t o i nspect i on and t est s i n t he mi l l , shop, and f i el d. I nspect i on and t est s i n t he mi l l or shop does not r el i eve t he Cont r act or of t he r esponsi bi l i t y t o f ur ni sh wel dment s of sat i sf act or y qual i t y . When mat er i al s or wor kmanshi p do not conf or m t o t he speci f i cat i on r equi r ement s, t he Gover nment r eser ves t he r i ght t o r ej ect mat er i al or wor kmanshi p or bot h at any t i me bef or e f i nal accept ance of t he st r uct ur e cont ai ni ng t he wel dment . Any i ndi cat i on of a def ect i s r egar ded as a def ect , unl ess r e- eval uat i on by nondest r uct i ve met hods or by sur f ace
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condi t i oni ng shows t hat no unaccept abl e def ect i s pr esent .
 3. 3. 7 St r uct ur al Sect i ons- i n- Pl ace
 Sect i ons- i n- pl ace wi l l be r ej ect ed f or any one of t he f ol l owi ng deficiencies:
 a. Sect i ons not conf or mi ng t o t he r equi r ement s f or i nst al l at i on t ol er ances specified
 b. Sect i ons t hat ar e damaged dur i ng const r uct i on oper at i ons
 c. Sect i ons havi ng exposed- t o- v i ew sur f ace f i ni shes t hat devel op sur f ace f i ni sh def i c i enci es speci f i ed
 - - End of Sect i on - -
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