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SECTI ON 03 45 33

PRECAST[  PRESTRESSED]  STRUCTURAL CONCRETE
05/ 16,  CHG 1:  11/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  pr ecast  non- pr est r essed and pr ecast  
pr est r essed concr et e used f or  st r uct ur al  pur poses 
( f l oor  uni t s,  r oof  uni t s,  j oi st s,  beams,  pl anks,  
col umns,  s i ngl e-  and doubl e- t ee sl abs,  hol l ow- cor ed 
f l at  s l abs,  t ee-  or  keyst one- j oi st s,  and ot her  
st r uct ur al  f r ami ng el ement s,  et c. )  and f or  mi nor  
ar chi t ect ur al  pur poses ( copi ngs,  wi ndow si l l s ,  et c. )  
i n bui l di ng and wat er f r ont  f aci l i t i es const r uct i on.

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 
pr esent .

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) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on does not  cover  
pr ecast  concr et e wal l  panel s ( Sect i on 03 45 00 
PRECAST ARCHI TECTURAL CONCRETE) ,  maj or  pr ecast  
non- pr est r essed ar chi t ect ur al  concr et e,  post  
t ensi oned concr et e,  or  pr ecast  concr et e whi ch i s 
s i t e manuf act ur ed and must  not  be used f or  br i dge or  
r oadway const r uct i on.   Pr ecast  concr et e sound f ences 
shoul d be consi der ed i n l i eu of  bl ock wal l s f or  use 
wher e sound bar r i er s ar e used f or  noi se abat ement .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng i nf or mat i on must  be shown on 
t he pr oj ect  dr awi ngs:

1.   Li ve and dead l oads,  and whet her  t he t oppi ng i s 
i ncl uded i n t he dead l oad.

2.   Det ai l s of  f i t t i ng,  bear i ng,  and connect i ons.

3.   Locat i on of  expansi on and cont r ol  j oi nt s.

4.   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  st 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.

5.   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.

6.   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- vi ew 
sur f aces when r equi r ed.

7.   Det ai l s of  openi ngs i ncl udi ng t he si ze of  st eel  
f r ami ng member s as r equi r ed.

8.   St y l e and ar ea of  st eel  wel ded wi r e 
r ei nf or cement  i n ar eas wher e r equi r ed.   Ki nd and 
si ze of  r ei nf or ci ng bar s and spaci ng.

9.   St r engt h and t ype of  concr et e.

10.  Det ai l  of  pl acement  of  seal ant  or  f i l l er s i n 
j oi nt s.

11.  Fi r e r at i ng.

12.  Li ght wei ght  concr et e uni t  wei ght .

13.  Speci al  r equi r ement s f or  concr et e cover  over  
r ei nf or ci ng.

14.  Ar eas wher e t oppi ngs ar e r equi r ed,  i ndi cat e 
ar eas wher e t he f ul l  t hi ckness of  t he t oppi ng i s not  
pr esent .

15.  Camber .

16.  Tendon t ypes,  physi cal  pr oper t i es,  and al l owabl e 
desi gn st r esses.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 03 45 33  Page 5



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 si 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.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

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 i 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 LRFDCONS ( 3r d Edi t i on;  2010,  2011,  2012,  2014,  
2015,  and 2016 I nt )  Br i dge Const r uct i on 
Speci f i cat i ons

AASHTO M 251 ( 2006;  R 2011)  St andar d Speci f i cat i on f or  
Pl ai n and Lami nat ed El ast omer i c Br i dge 
Bear i ngs

AASHTO T 259 ( 2002;  R 2017)  St andar d Met hod of  Test  f or  
Resi st ance of  Concr et e t o Chl or i de I on 
Penet r at i on

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  318 ( 2019;  R 2022)  Bui l di ng Code Requi r ement s 
f or  St r uct ur al  Concr et e ( ACI  318- 19)  and 
Comment ar y ( ACI  318R- 19)

ACI  318M ( 2019;  Er r at a 2022)  Bui l di ng Code 
Requi r ement s f or  St r uct ur al  Concr et e & 
Comment ar y

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 ( 1995;  R 2004)  Basi c Har dboar d
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AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AWS D1. 4/ D1. 4M ( 2018)  St r uct ur al  Wel di ng Code -  
Rei nf or ci ng St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A27/ A27M ( 2020)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Car bon,  f or  Gener al  Appl i cat i on

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A47/ A47M ( 1999;  R 2022;  E 2022)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Cast i ngs

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2023)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Har dwar e

ASTM A307 ( 2021)  St andar d Speci f i cat i on f or  Car bon 
St eel  Bol t s,  St uds,  and Thr eaded Rod 60 
000 PSI  Tensi l e St r engt h

ASTM A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  830 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

ASTM A416/ A416M ( 2024)  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 ( 2021)  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 
Concr et e

ASTM A563 ( 2021;  E 2022a)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s

ASTM A563M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s ( Met r i c)

ASTM A615/ A615M ( 2022)  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 
Rei nf or cement

ASTM A706/ A706M ( 2022a)  St andar d Speci f i cat i on f or  
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Low- Al l oy St eel  Def or med and Pl ai n Bar s 
f or  Concr et e Rei nf or cement

ASTM A722/ A722M ( 2015)  St andar d Speci f i cat i on f or  Uncoat ed 
Hi gh- St r engt h St eel  Bar  f or  Pr est r essi ng 
Concr et e

ASTM A767/ A767M ( 2019)  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 A775/ A775M ( 2022)  St andar d Speci f i cat i on f or  
Epoxy- Coat ed St eel  Rei nf or ci ng Bar s

ASTM A780/ A780M ( 2020)  St andar d Pr act i ce f or  Repai r  of  
Damaged and Uncoat ed Ar eas of  Hot - Di p 
Gal vani zed Coat i ngs

ASTM A934/ A934M ( 2022)  St andar d Speci f i cat i on f or  
Epoxy- Coat ed Pr ef abr i cat ed St eel  
Rei nf or ci ng Bar s

ASTM A996/ A996M ( 2016)  St andar d Speci f i cat i on f or  
Rai l - St eel  and Axl e- St eel  Def or med Bar s 
f or  Concr et e Rei nf or cement

ASTM A1064/ A1064M ( 2022)  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  
Concr et e

ASTM C33/ C33M ( 2023)  St andar d Speci f i cat i on f or  Concr et e 
Aggr egat es

ASTM C94/ C94M ( 2023)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM C150/ C150M ( 2022)  St andar d Speci f i cat i on f or  Por t l and 
Cement

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 C295/ C295M ( 2019)  St andar d Gui de f or  Pet r ogr aphi c 
Exami nat i on of  Aggr egat es f or  Concr et e

ASTM C311/ C311M ( 2024)  St andar d Test  Met hods f or  Sampl i ng 
and Test i ng Fl y Ash or  Nat ur al  Pozzol ans 
f or  Use i n Por t l and- Cement  Concr et e

ASTM C330/ C330M ( 2017a)  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  
Concr et e

ASTM C494/ C494M ( 2019;  E 2022)  St andar d Speci f i cat i on f or  
Chemi cal  Admi xt ur es f or  Concr et e

ASTM C595/ C595M ( 2023)  St andar d Speci f i cat i on f or  Bl ended 
Hydr aul i c Cement s
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ASTM C618 ( 2023;  E 2023)  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 C989/ C989M ( 2024)  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 C1107/ C1107M ( 2020)  St andar d Speci f i cat i on f or  Packaged 
Dr y,  Hydr aul i c- Cement  Gr out  ( Nonshr i nk)

ASTM C1157/ C1157M ( 2023)  St andar d Per f or mance Speci f i cat i on 
f or  Hydr aul i c Cement

ASTM C1202 ( 2022;  E 2022)  St andar d Test  Met hod f or  
El ect r i cal  I ndi cat i on of  Concr et e' s 
Abi l i t y  t o Resi st  Chl or i de I on Penet r at i on

ASTM C1218/ C1218M ( 2020c)  St andar d Test  Met hod f or  
Wat er - Sol ubl e Chl or i de i n Mor t ar  and 
Concr et e

ASTM C1240 ( 2020)  St andar d Speci f i cat i on f or  Si l i ca 
Fume Used i n Cement i t i ous Mi xt ur es

ASTM C1260 ( 2023)  St andar d Test  Met hod f or  Pot ent i al  
Al kal i  React i v i t y of  Aggr egat es 
( Mor t ar - Bar  Met hod)

ASTM C1567 ( 2023)  St andar d Test  Met hod f or  Pot ent i al  
Al kal i - Si l i ca React i v i t y of  Combi nat i ons 
of  Cement i t i ous Mat er i al s and Aggr egat e 
( Accel er at ed Mor t ar - Bar  Met hod)

ASTM C1602/ C1602M ( 2022)  St andar d Speci f i cat i on f or  Mi xi ng 
Wat er  Used i n Pr oduct i on of  Hydr aul i c 
Cement  Concr et e

ASTM D2240 ( 2015;  E 2017)  St andar d Test  Met hod f or  
Rubber  Pr oper t y -  Dur omet er  Har dness

ASTM D5759 ( 2012;  R 2020)  Char act er i zat i on of  Coal  
Fl y Ash and Cl ean Coal  Combust i on Fl y Ash 
f or  Pot ent i al  Uses

ASTM F436 ( 2011)  Har dened St eel  Washer s

ASTM F436M ( 2011)  Har dened St eel  Washer s ( Met r i c)

ASTM F844 ( 2019)  St andar d Speci f i cat i on f or  Washer s,  
St eel ,  Pl ai n ( Fl at ) ,  Unhar dened f or  
Gener al  Use

PRECAST/ PRESTRESSED CONCRETE I NSTI TUTE ( PCI )

PCI  MNL- 116 ( 2021)  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,  5t h Edi t i on
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PCI  MNL- 120 ( 2021)  PCI  Desi gn Handbook -  Pr ecast  and 
Pr est r essed Concr et e,  8t h Edi t i on

PCI  MNL- 124 ( 2011)  Desi gn f or  Fi r e Resi st ance of  
Pr ecast  Pr est r essed Concr et e,  Thi r d Edi t i on

PCI  MNL- 135 ( 2000)  Tol er ance Manual  f or  Pr ecast  and 
Pr est r essed Concr et e Const r uct i on

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MI L- C- 882 ( 1989;  Rev E)  Cl ot h,  Duck,  Cot t on or  
Cot t on- Pol yest er  Bl end,  Synt het i c Rubber ,  
I mpr egnat ed,  and Lami nat ed,  Oi l  Resi st ant

UNDERWRI TERS LABORATORI ES ( UL)

UL Fi r e Resi st ance ( 2014)  Fi r e Resi st ance Di r ect or y

1. 2   MODI FI CATI ON TO REFERENCE

I n t he ACI  publ i cat i ons,  r ef er ence t o t he " Bui l di ng Of f i c i al , "  t he 
" St r uct ur al  Engi neer "  and t he " Ar chi t ect / Engi neer "  must  be i nt er pr et ed t o 
mean t he Cont r act i ng Of f i cer .

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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 ct  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 ct  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 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.
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Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce 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"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat 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 code f ol l owi ng t he " G"  c l assi f i cat 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 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

Dr awi ngs of  Pr ecast  Member s;  G[ ,  [ _____] ]

Dr awi ngs of  Pr ecast  Pr est r essed Concr et e Member s;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Anchor age and Li f t i ng I nser t s and devi ces

Bear i ng Pads

SD- 04 Sampl es

[ Sur f ace Fi ni sh

] SD- 05 Desi gn Dat a

[ Pr ecast  ] [ Pr est r essed]  Concr et e Member s Desi gn Cal cul at i ons;  G[ ,  
[ _____] ]

Concr et e Mi x Desi gn;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Concr et e Mi x Desi gn;  G[ ,  [ _____] ]

Fl y Ash

Pozzol an

[ Gr ound Gr anul at ed Bl ast - Fur nace Sl ag

] [ Aggr egat es

] [ Concr et e and Aggr egat e Qual i t y Cont r ol  Test i ng

] [ Wat er

] SD- 07 Cer t i f i cat es

Qual i t y Cont r ol  Pr ocedur es

[ Const r uct i on Recor ds;  G[ ,  [ _____] ]

] [ Epoxy- Coat ed St eel  Bar s

SECTI ON 03 45 33  Page 11



] [ Er ect or ' s Post  Audi t  Decl ar at i on

] SD- 11 Cl oseout  Submi t t al s

Concr et e Bat ch Ti cket  I nf or mat i on

Recycl ed Cont ent  f or  Fl y Ash and Pozzol an;  S

Recycl ed Cont ent  f or  Gr ound I r on Bl ast - Fur nace Sl ag;  S

Recycl ed Cont ent  f or  Si l i ca Fume

1. 4   QUALI TY ASSURANCE

1. 4. 1   Qual i f i cat i ons

1. 4. 1. 1   Manuf act ur er  Qual i f i cat i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use f i r st  br acket ed par agr aph unl ess no PCI  
cer t i f i ed pl ant  ar e avai l abl e.   Then sel ect  t he 
second par agr aph.

Cat egor y C1:   Mi l d st eel  r ei nf or ced pr ecast  concr et e 
el ement .   Cat egor y C2:   Pr est r ess hol l ow cor e and 
r epet i t i ve pr oduct s.   Cat egor y C3:  Pr est r essed 
St r ai ght  St r and St r uct ur al  Member s.   Cat egor y C4:   
Pr est r essed Def l ect ed St r and St r uct ur al  Member s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ PCI  MNL- 116.   Pl ant s must  be cer t i f i ed by t he PCI  Pl ant  Cer t i f i cat i on 
Pr ogr am f or  Cat egor y [ C1]  [ C2]  [ C3]  [ C4]  wor k.   At  t he Cont r act i ng 
Of f i cer ' s opt i on,  PCI  Pl ant  qual i t y cont r ol  pr ogr am r ecor ds must  be 
avai l abl e f or  r evi ew.

] [ PCI  MNL- 116.    Wher e panel s ar e manuf act ur ed by speci al i st s i n pl ant s not  
cur r ent l y enr ol l ed i n t he PCI  " Qual i t y Cont r ol  Pr ogr am, "  pr ovi de a pr oduct  
qual i t y cont r ol  syst em i n accor dance wi t h PCI  MNL- 116 and per f or m concr et e 
and aggr egat e qual i t y cont r ol  t est i ng usi ng an appr oved,  i ndependent  
commer ci al  t est i ng l abor at or y.   Submi t  t est  r esul t s t o t he Cont r act i ng 
Of f i cer .

] 1. 4. 1. 2   Er ect or  Cer t i f i cat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use Cat egor y S1 f or  hor i zont al  decki ng 
member s such as hol l ow cor e s l abs.   Use Cat egor y S2 
f or  t ot al  pr ecast  concr et e syst ems,  ver t i cal  and 
hor i zont al  l oad bear i ng member s,  and si ngl e-  or  
mul t i st or y l oadbear i ng member s,  i ncl udi ng t hose wi t h 
ar chi t ect ur al  f i ni shes.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Er ect or  wi t h er ect i ng or gani zat i on and al l  er ect i ng cr ews cer t i f i ed and 
desi gnat ed by PCI ' s Cer t i f i cat e of  Compl i ance t o er ect  Cat egor y[  S1 
( Si mpl e St r uct ur al  Syst ems) ] [  S2 ( Compl ex St r uct ur al  Syst ems) ] .

[ 1. 4. 1. 3   Er ect or  Qual i f i cat i ons
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Use t he f ol l owi ng par agr aph when a PCI  
Cer t i f i ed er ect or  i s not  avai l abl e i n t he pr oj ect  
l ocat i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

A pr ecast  er ect or  t hat  i s  not  cer t i f i ed by PCI  must  r et ai n a PCI - Cer t i f i ed 
Fi el d Audi t or ,  at  t he er ect or ' s expense,  t o conduct  a f i el d audi t  of  a 
pr oj ect  i n t he same cat egor y as t hi s pr oj ect  pr i or  t o st ar t  of  pr ecast  
concr et e er ect i on and must  submi t  t he Er ect or ' s Post  Audi t  Decl ar at i on t o 
be consi der ed qual i f i ed.

] 1. 4. 1. 4   Wel di ng Qual i f i cat i ons

Pr ovi de AWS D1. 1/ D1. 1M qual i f i ed wel der s who ar e cur r ent l y cer t i f i ed at  
cont r act  awar d dat e and have mai nt ai ned t hei r  cer t i f i cat es over  t he past  
year .

1. 4. 2   Regul at or y Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y t o add any l ocal  codes and r egul at i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de pr ecast  [ pr est r essed]  member s i n conf or mance wi t h ACI  318M ACI  318 
and PCI  MNL- 120.  

1. 4. 3   Concr et e Mi x Desi gn
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   Nor mal  pr ecast  desi gn i s based on concr et e 
havi ng a compr essi ve st r engt h of  35 MPa 5000 psi  at  
28 days.   Some pr ecast  manuf act ur er s l i ke t o speed 
up pr oduct i on by usi ng Type I I I  ( hi gh ear l y 
st r engt h)  concr et e.   For  mar i ne exposur e,  ( or  
moder at e and sever e sul f at e exposur e)  i ncl ude l ast  
br acket ed sent ence,  whi ch l i mi t s t he wat er - cement  
r at i o t o a maxi mum of  0. 40.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e ai r  ent r ai ni ng r equi r ement s when t he 
pr oj ect  i s  l ocat ed i n a nonf r eezi ng cl i mat e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

ACI  318MACI  318.   The mi ni mum compr essi ve st r engt h of  concr et e at  [ 28]  
[ _____]  days must  be 35 MPa 5000 psi  [ _____] ,  unl ess ot her wi se 
i ndi cat ed. [   Add ai r - ent r ai ni ng admi xt ur es at  t he mi xer  t o pr oduce bet ween 
4 and 6 per cent  ai r  by vol ume. ] [   For  mar i ne exposur e,  ensur e a dense 
concr et e f r ee of  shr i nkage cr acks,  wi t h a mi ni mum degr ee of  per meabi l i t y .   
The maxi mum wat er  cement  r at i o must  be 0. 40] .

Si xt y days mi ni mum pr i or  t o concr et e pl acement ,  submi t  a mi x desi gn f or  
each st r engt h and t ype of  concr et e.   Submi t  a compl et e l i s t  of  mat er i al s 
i ncl udi ng t ype;  br and;  sour ce and amount  of  cement ,  compl ement ar y 
cement i t i ous mat er i al s,  [ pol ypr opyl ene f i ber s] ,  and admi xt ur es;  and 
appl i cabl e r ef er ence speci f i cat i ons.   Submi t  mi l l  t est  and al l  ot her  t est  
f or  cement ,  compl ement ar y cement i t i ous mat er i al s,  aggr egat es,  and 
admi xt ur es.   Pr ovi de document at i on of  maxi mum nomi nal  aggr egat e s i ze,  
gr adat i on anal ysi s,  per cent age r et ai ned and passi ng si eve,  and a gr aph of  
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per cent age r et ai ned ver ses si eve si ze.   Pr ovi de mi x pr opor t i on dat a usi ng 
at  l east  t hr ee di f f er ent  wat er - cement i t i ous mat er i al  r at i os f or  each t ype 
of  mi xt ur e,  whi ch pr oduce a r ange of  st r engt h encompassi ng t hose r equi r ed 
f or  each t ype of  concr et e r equi r ed.   I f  sour ce mat er i al  changes,  r esubmi t  
mi x pr opor t i on dat a usi ng r evi sed sour ce mat er i al .   Pr ovi de onl y mat er i al s 
t hat  have been pr oven by t r i al  mi x st udi es t o meet  t he r equi r ement s of  
t hi s speci f i cat i on,  unl ess ot her wi se appr oved i n wr i t i ng by t he 
Cont r act i ng Of f i cer .   I ndi cat e c l ear l y i n t he submi t t al  wher e each mi x 
desi gn i s used when mor e t han one mi x desi gn i s submi t t ed.   Resubmi t  dat a 
on concr et e component s i f  t he qual i t i es or  sour ce of  component s changes.   
For  pr evi ousl y appr oved concr et e mi x desi gns used wi t hi n t he past  t wel ve 
mont hs,  t he pr evi ous mi x desi gn may be r e- submi t t ed wi t hout  f ur t her  t r i al  
bat ch t est i ng i f  accompani ed by mat er i al  t est  dat a conduct ed wi t hi n t he 
l ast  s i x mont hs.   Obt ai n mi x desi gn appr oval  f r om t he cont r act i ng of f i cer  
pr i or  t o concr et e pl acement .

1. 4. 4   Cer t i f i cat es:  Recor d Requi r ement

ASTM C94/ C94M.   Submi t  mandat or y bat ch t i cket  i nf or mat i on f or  each l oad of  
r eady- mi xed concr et e.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Tr anspor t at i on

1. 5. 1. 1   Tr anspor t i ng Member s

Tr anspor t  member s i n a manner  t o avoi d excessi ve st r esses t hat  coul d cause 
cr acki ng or  ot her  damage.

1. 5. 1. 2   Lat er al  Def l ect i on or  Vi br at i on

Any not i ceabl e i ndi cat i on of  l at er al  def l ect i on or  v i br at i on dur i ng 
t r anspor t at i on must  be cor r ect ed by r i gi d br aci ng bet ween member s or  by 
means of  l at er al  t r ussi ng.

1. 5. 2   St or age

1. 5. 2. 1   St or age Ar eas

St or age ar eas f or  pr ecast  [ pr est r essed]  member s must  be st abi l i zed,  and 
sui t abl e f oundat i ons must  be pr ovi ded,  so di f f er ent i al  set t l ement  or  
t wi st i ng of  member s wi l l  not  occur .

1. 5. 2. 2   St acked Member s

St ack member s wi t h adequat e dunnage and br aci ng t o cont r ol  cr acki ng,  
di st or t i on,  war pi ng or  ot her  physi cal  damage.   St ack member s such t hat  
l i f t i ng devi ces wi l l  be accessi bl e and undamaged.

1. 5. 3   Handl i ng of  Member s

The l ocat i on of  pi ckup poi nt s f or  handl i ng of  t he member s and det ai l s of  
t he pi ckup devi ces must  be shown i n shop dr awi ngs.   Member s must  be 
handl ed onl y by means of  appr oved devi ces at  desi gnat ed l ocat i ons.   
Member s must  be mai nt ai ned i n an upr i ght  posi t i on at  al l  t i mes and pi cked 
up and suppor t ed as shown i n appr oved shop dr awi ngs.
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PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

The wor k i ncl udes t he pr ovi s i on of  pr ecast [  non- pr est r essed concr et e 
her ei n r ef er r ed t o as pr ecast  member s] [  and] [  pr ecast ,  pr est r essed 
concr et e her ei n r ef er r ed t o as pr est r essed member s] [  except  t hat  pr ecast  
concr et e wal l  panel s must  be pr ovi ded as speci f i ed i n Sect i on 03 45 00 
PRECAST ARCHI TECTURAL CONCRETE] .   [ Pr ecast ] [  and ] [ Pr est r essed]  member s 
must  be t he pr oduct  of  a manuf act ur er  speci al i z i ng i n t he pr oduct i on of  
pr ecast  [ pr est r essed]  concr et e member s.  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When concr et e t oppi ngs ar e i ndi cat ed,  t hey 
ar e nor mal l y al l owed t o be used i n est abl i shi ng t he 
desi gn st r engt h of  t he pr ecast  [ pr est r essed]  
member .   However ,  ar eas wher e t he t oppi ng i s not  t he 
f ul l  t hi ckness,  and ar eas wi t hout  t oppi ng l ocat ed 
i nsi de of  l ar ger  ar eas wi t h t oppi ng need t o be 
i ndi cat ed so t hat  t he t oppi ng i s not  used i n t he 
unt opped ar eas t o est abl i sh t he desi gn st r engt h of  
t he pr ecast  [ pr est r essed]  member s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 1. 1   Desi gn Requi r ement s

Desi gn pr ecast  [ pr est r essed ] member s i n accor dance wi t h ACI  318M ACI  318 
and t he PCI  MNL- 120.   Desi gn pr ecast  [ pr est r essed]  member s ( i ncl udi ng 
connect i ons)  f or  t he desi gn l oad condi t i ons and spans i ndi cat ed,  and 
handl i ng and er ect i on st r esses,  and f or  addi t i onal  l oads i mposed by 
openi ngs and suppor t s of  t he wor k of  ot her  t r ades.   Desi gn pr ecast [  
pr est r essed]  member s f or  handl i ng wi t hout  cr acki ng i n accor dance wi t h t he 
PCI  MNL- 120.   [ Concr et e t oppi ngs must  [ not ]  be used i n est abl i shi ng t he 
desi gn st r engt h of  t he pr ecast [  pr est r essed]  member s. ]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Eval uat e t he l oadi ng r equi r ement s f or  t he 
member  desi gn i ncl udi ng al l  dead and l i ve l oads,  and 
ot her  speci f i ed l oads f or  member ,  wher e appl i cabl e.  
Show desi gn l oads on t he dr awi ngs.   The desi gner  of  
t he pr ecast  [ pr est r essed]  member s shoul d al so 
consi der  t he ef f ect s of   i ni t i al  handl i ng and 
er ect i on st r ess i n t he f i nal  desi gn of  t he el ement s.  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 1. 1. 1   Loads

Loadi ngs f or  member s and connect i ons must  i ncl ude al l  dead l oad,  l i ve 
l oad,  appl i cabl e l at er al  l oads such as wi nd and ear t hquake,  appl i cabl e 
const r uct i on l oads such as handl i ng,  er ect i on l oads,  and ot her  appl i cabl e 
l oads.

2. 1. 1. 2   Dr awi ng and Desi gn Cal cul at i on I nf or mat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y r equi r ement s based on t he scope of  t he 
pr oj ect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Submi t  dr awi ngs and desi gn cal cul at i ons i ndi cat i ng compl et e i nf or mat i on 
f or  t he f abr i cat i on,  handl i ng,  and er ect i on of  t he pr ecast [  pr est r essed]  
member .   I ncl ude a cover  page wi t h t he desi gn cal cul at i ons,  s i gned and 
seal ed by t he r egi st er ed desi gn pr of essi onal  who pr epar ed t he desi gn.  
Dr awi ngs must  not  be r epr oduct i ons of  cont r act  dr awi ngs.   Desi gn 
cal cul at i ons[ ,  dr awi ngs of  pr ecast  member s] [ [ ,  and ] dr awi ngs of  pr ecast  
pr est r essed concr et e member s]  ( i ncl udi ng connect i ons)  must  be made by a 
r egi st er ed pr of essi onal  engi neer  exper i enced i n t he desi gn of  pr ecast  
[ pr est r essed ] concr et e member s,  and submi t t ed f or  appr oval  pr i or  t o 
f abr i cat i on.   The dr awi ngs must  i ndi cat e,  as a mi ni mum,  t he f ol l owi ng 
i nf or mat i on:

a.   Pl ans,  el evat i ons and ot her  dr awi ng vi ews showi ng t he f ol l owi ng:

( 1)  Member  pi ece mar ks l ocat i ng and def i ni ng pr oduct s f ur ni shed by t he 
manuf act ur er .

( 2)  Header s f or  openi ngs.

( 3)  Locat i on and si ze of  openi ngs [ t hat  cut  pr est r essi ng st r ands or  
r equi r e t he l ocat i on of  pr est r essi ng st r ands t o mi ss f i el d cut  
openi ngs] .

( 4)  Rel at i onshi ps t o adj acent  mat er i al .

( 5)  Joi nt s and openi ngs bet ween member s and bet ween member s and ot her  
const r uct i on.

( 6)  Locat i on of  f i el d i nst al l ed anchor s.

( 7)  Er ect i on sequences and handl i ng r equi r ement s

[ ( 8)  Ar eas r ecei v i ng t oppi ngs and magni t ude of  t oppi ng t hi ckness.   
I dent i f y ar eas wher e t oppi ng i s an i nt egr al  par t  of  t he st r uct ur al  
capaci t y of  t he pr ecast  member s.

] ( 9)  Li f t i ng and er ect i on i nser t s

b.   El evat i ons,  sect i ons and ot her  det ai l s f or  each member  showi ng t he 
f ol l owi ng:

( 1)  Connect i ons bet ween member s and connect i ons bet ween member s and 
ot her  const r uct i on.

( 2)  Connect i ons f or  wor k of  ot her  t r ades and cast - i n i t ems and t hei r  
r el at i on t o ot her  t r ades.

( 3)  Di mensi oned si ze and shape f or  each member  wi t h quant i t i es,  
posi t i on and ot her  det ai l s of  r ei nf or ci ng st eel ,  anchor s,  i nser t s 
and ot her  embedded i t ems.

( 4)  Li f t i ng,  er ect i on and ot her  handl i ng devi ces and i nser t s.

( 5)  Sur f ace f i ni shes of  each member .

( 6)  Est i mat ed camber s

[ c.   Magni t ude,  schedul e and sequence of  t ensi oni ng and det ensi oni ng 
pr est r essi ng st r ands.
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] d.   St r engt h pr oper t i es f or  concr et e,  st eel  and ot her  mat er i al s.

e.   Met hods f or  st or age and t r anspor t at i on.

f .   Descr i pt i on of  l oose,  cast - i n and f i el d har dwar e.

g.   Al l  dead,  l i ve,  handl i ng,  er ect i on and ot her  appl i cabl e l oads used i n 
t he desi gn.

h.    Si gnat ur e and seal  of  t he r egi st er ed desi gn pr of essi onal  who pr epar ed 
t he desi gn.

2. 1. 2   Per f or mance Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Edi t  when pr ecast  [ pr est r essed]  member s ar e 
t o be f i r e r at ed.   On most  l ar ge j obs,  not  al l  
member s wi l l  have t he same f i r e r at i ng,  so f i r e 
r at i ngs f or  each speci f i c  member  shoul d be i ndi cat ed 
f or  c l ar i t y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ecast [  pr est r essed]  member s [ wher e i ndi cat ed]  must  have a f i r e r at i ng 
[ of  [ _____] - hour s]  [ as i ndi cat ed]  i n accor dance wi t h UL Fi r e Resi st ance,  
or  as desi gned i n accor dance wi t h PCI  MNL- 124.

2. 2   MATERI ALS

2. 2. 1   Mat er i al  Sust ai nabi l i t y  Cr i t er i a

For  pr oduct s i n t hi s sect i on,  wher e appl i cabl e and t o ext ent  al l owed by 
per f or mance cr i t er i a,  pr ovi de and document  t he f ol l owi ng i n accor dance 
wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG:

a.   Recycl ed cont ent  f or  f l y  ash and pozzol an

b.   Recycl ed cont ent  f or  Gr ound I r on Bl ast - Fur nace Sl ag

c.   Recycl ed cont ent  f or  Si l i ca Fume

2. 2. 2   Cement i t i ous Mat er i al s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Accept abl e t ypes of  cement  ar e as f ol l ows:

ASTM C150/ C150M 
Por t l and

ASTM C595/ C595M Bl ended Use

Type I Type I P,  I S,  I L,  or  I T For  gener al  use i n cont r uct i on
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ASTM C150/ C150M 
Por t l and

ASTM C595/ C595M Bl ended Use

Type I I Type I P,  I S,  I L,  or  I T 
( MS)  or  ( MH)

For  gener al  use i n 
const r uct i on wher e concr et e i s 
exposed t o moder at e sul f at e 
act i on or  wher e moder at e heat  
of  hydr at i on i s r equi r ed.  
ASTM C595/ C595M ( bl ended 
hydr aul i c cement s) :  add t he 
suf f i x MS or  MH wher e ei t her  
moder at e sul f at e r esi st ance or  
moder at e heat  of  hydr at i on,  
r espect i vel y,  i s r equi r ed.

Type I I I Type I P,  I S,  I L,  or  I T 
( HE)

For  use when hi gh ear l y 
st r engt h i s r equi r ed.  
ASTM C595/ C595M ( bl ended
hydr aul i c cement s) :  add
t he suf f i x HE wher e hi gh ear l y 
st r engt h i s r equi r ed.  Conf er  
wi t h t he agency' s Subj ect  
Mat t er  Exper t  i n Concr et e 
Mat er i al s bef or e speci f y i ng 
Hi gh ear l y st r engt h cement .

Type V Type I P,  I S,  I L,  or  I T 
( HS)

For  use when hi gh sul f at e 
r esi st ance i s r equi r ed.  
ASTM C595/ C595M ( bl ended
hydr aul i c cement s) :  add
t he suf f i x HS wher e hi gh 
sul f at e r esi st ance i s r equi r ed.

For  concr et e subj ect ed t o sal t  wat er ,  near  sal t  
wat er  or  exposed t o al kal i / sul f at e soi l s r ef er  t o 
speci f i cat i on Sect i on 03 31 30 MARI NE CONCRETE f or  
addi t i onal  cr i t er i a.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  NAVFAC LANT:   Typi cal l y al l ow Type I I ,  I P 
( MS) ,  or  I S ( MS) .   May use Type I  i f  Type I I  not  
l ocal l y avai l abl e and no sul f at e pr obl ems expect ed 
( i . e. ,  not  near  seawat er  or  sul f at e soi l s) .   Type 
I I I  i s  f or  hi gh ear l y st r engt h.   Type V,  I P ( HS) ,  I S 
( HS) ,  I L ( HS) ,  and I T ( HS)  ar e f or  hi gh sul f at e 
r esi st ance.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coal  f l y  ash,  s l ag,  cenospher es,  and si l i ca 
f umes ar e EPA desi gnat ed pr oduct s t o be i ngr edi ent s 
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i n concr et e and cement .   See Sect i on 01 33 29 
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG and 
i ncl ude addi t i ve opt i ons unl ess desi gner  det er mi nes 
t hat  j ust i f i cat i on f or  non- use exi st s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

For  exposed concr et e,  use one manuf act ur er  and one sour ce f or  each t ype of  
cement ,  gr ound sl ag,  f l y  ash,  and pozzol an.

2. 2. 2. 1   Fl y Ash

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Fl y ash,  pozzol an,  and sl ag cement  may 
pr oduce uneven di scol or at i on of  t he concr et e dur i ng 
t he ear l y st ages of  const r uct i on,  dependi ng upon t he 
t ype of  cur i ng pr ovi ded.   Fl y ash or  pozzol an 
meet i ng t he speci f i ed t est  r esul t s,  whi ch ar e mor e 
st r i ngent  t han ASTM C618,  shoul d pr ovi de accept abl e 
end r esul t s.   I t  i s  suggest ed t hat  f l y  ash be used 
as a r epl acement  f or  35 per cent  of  t he cement .   
Cl ass C f l y ash i s not  per mi t t ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

ASTM C618,  Cl ass F,  except  t hat  t he maxi mum al l owabl e l oss on i gni t i on 
must  not  exceed [ 3] [ 6]  per cent .

Add wi t h cement .   Fl y ash cont ent  must  be a mi ni mum of  
[ 15] [ 20] [ 30] [ 35] [ 40] [ _____]  per cent  by wei ght  of  cement i t i ous mat er i al ,  
pr ovi ded t he f l y ash does not  r educe t he amount  of  cement  i n t he concr et e 
mi x bel ow t he mi ni mum r equi r ement s of  l ocal  bui l di ng codes.   Wher e t he use 
of  f l y  ash cannot  meet  t he mi ni mum l evel ,  pr ovi de t he maxi mum amount  of  
f l y  ash per mi t t abl e t hat  meet s t he code r equi r ement s f or  cement  cont ent .   
Repor t  t he chemi cal  anal ysi s of  t he f l y  ash i n accor dance wi t h 
ASTM C311/ C311M.   Eval uat e and cl assi f y f l y  ash i n accor dance wi t h 
ASTM D5759.

2. 2. 2. 2   Raw or  Cal c i ned Nat ur al  Pozzol an

Nat ur al  pozzol an must  be r aw or  cal c i ned and conf or m t o ASTM C618,  Cl ass 
N,  i ncl udi ng t he opt i onal  r equi r ement  f or  uni f or mi t y.

2. 2. 2. 3   Ul t r a Fi ne Fl y Ash and Ul t r a Fi ne Pozzol an

Ul t r a Fi ne Fl y Ash ( UFFA)  and Ul t r a Fi ne Pozzol an ( UFP)  must  conf or m t o 
ASTM C618,  Cl ass F or  N,  and t he f ol l owi ng addi t i onal  r equi r ement s:

a.   The st r engt h act i v i t y i ndex at  28 days of  age must  be at  l east  95 
per cent  of  t he cont r ol  speci mens.

b.   The aver age par t i c l e s i ze must  not  exceed 6 mi cr ons.

c.   The sum of  Si O2 + Al 2O3 + Fe2O3 must  be gr eat er  t han 77 per cent .

2. 2. 2. 4   Gr ound Gr anul at ed Bl ast - Fur nace Sl ag

ASTM C989/ C989M,  Gr ade [ 100] [ 120] .  Sl ag cont ent  must  be a mi ni mum of  
[ 25] [ 50] [ 70]  per cent  by wei ght  of  cement i t i ous mat er i al .
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[ 2. 2. 2. 5   Si l i ca Fume

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Si l i ca Fume must  onl y be used f or  OCONUS 
pr oj ect s wher e Cl ass F f l y  ash and GGBF sl ag ar e not  
avai l abl e,  and when appr oved by t he Cont r act i ng 
Of f i cer .   Gui dance f or  use of  s i l i ca f ume shoul d be 
sought  f r om t he agency' s Subj ect  Mat t er  Exper t  i n 
Concr et e Mat er i al s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The i ni t i al  cost  of  t he concr et e must
i ncr ease,  and super vi s i on at  t he bat ch pl ant ,  
f i ni shi ng,  and cur i ng i s necessar y.   A HRWR must  be 
used wi t h s i l i ca f ume,  t he s l ump can be i ncr eased 50 
t o 125 mm 2 t o 5 i nches wi t hout  r educi ng st r engt h.   
Fi ni shi ng may be mor e di f f i cul t .   Pr oper  cur i ng i s 
essent i al  because t her e i s a t endency f or  pl ast i c 
shr i nkage cr acki ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Si l i ca f ume must  conf or m t o ASTM C1240,  i ncl udi ng t he opt i onal  l i mi t s on 
r eact i v i t y wi t h cement  al kal i s.   Si l i ca f ume may be f ur ni shed as a dr y,  
densi f i ed mat er i al  or  as s l ur r y.   Pr oper  mi xi ng i s essent i al  t o accompl i sh 
pr oper  di st r i but i on of  t he s i l i ca f ume and avoi d aggl omer at ed si l i ca f ume 
whi ch can r eact  wi t h t he al kal i  i n t he cement  r esul t i ng i n pr emat ur e and 
ext ensi ve concr et e damage.   Super vi s i on at  t he bat ch pl ant ,  f i ni shi ng,  and 
cur i ng i s essent i al .   Pr ovi de at  t he Cont r act or ' s expense t he ser vi ces of  
a manuf act ur er ' s t echni cal  r epr esent at i ve,  exper i enced i n mi xi ng,  
pr opor t i oni ng,  pl acement  pr ocedur es,  and cur i ng of  concr et e cont ai ni ng 
si l i ca f ume.   Thi s r epr esent at i ve must  be pr esent  on t he pr oj ect  pr i or  t o 
and dur i ng at  l east  t he f i r st  4 days of  concr et e pr oduct i on and pl acement  
usi ng si l i ca f ume.   A Hi gh Range Wat er  Reducer  ( HRWR)  must  be used wi t h 
s i l i ca f ume.

] 2. 2. 2. 6   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,  
speci f y Type I I I  af t er  consul t i ng t he agency' s 
Subj ect  Mat t er  Exper t  i n Concr et e Mat er i al s.

When concr et e i s exposed t o sea wat er  use 
speci f i cat i on Sect i on 03 31 30 MARI NE CONCRETE.

When hi gh- vol ume f l y ash mi xt ur es,  mi xt ur es wher e 
f l y ash r epl acement  of  por t l and cement  i s gr eat er  
t han 50 per cent  by wei ght ,  ar e speci f i ed t hey may be 
bl ended wi t h Type I I  or  Type I I I  cement  f or  hi gher  
ear l y st r engt h.   Consul t  t he agency' s Subj ect  Mat t er  
Exper t  i n Concr et e Mat er i al s pr i or  t o usi ng Type I I I  
cement .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de cement  t hat  conf or ms t o ASTM C150/ C150M,  Type [ I ] [ I I ] [ I I I ] ,  
[ i ncl udi ng f al se set  r equi r ement s]  wi t h t r i - cal c i um al umi nat es ( C3A)  
cont ent  l ess t han 10 per cent  and a maxi mum cement - al kal i  cont ent  of  0. 80 
per cent  Na2Oe ( sodi um oxi de)  equi val ent .  Use one br and and t ype of  cement  
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f or  f or med concr et e havi ng exposed- t o- vi ew f i ni shed sur f aces.

[ For  por t l and cement  manuf act ur ed i n a k i l n f uel ed by hazar dous wast e,  
mai nt ai n a r ecor d of  sour ce f or  each bat ch. ] [   Suppl i er  must  cer t i f y t hat  
no hazar dous wast e i s used i n t he f uel  mi x or  r aw mat er i al s. ] [   Suppl i er  
must  cer t i f y t hat  t he hazar dous wast e i s neut r al i zed by t he manuf act ur i ng 
pr ocess and t hat  no addi t i onal  pol l ut ant s ar e di schar ged. ]

2. 2. 2. 7   Bl ended Cement s

a.   Bl ended cement s must  conf or m t o ASTM C595/ C595M Type [ I P, ]  [ I S, ]  [ I L, ]  
[ I T, ]  [ I P ( MS) , ]  [ I S ( MS) , ]  [ I L ( MS) , ]  [ I T ( MS) , ]  [ I P ( MH) , ]  [ I S 
( MH) , ]  [ I L ( MH) , ]  [ I T ( MH) , ]  [ I P ( LH) , ]  [ I S ( LH) , ]  [ I L ( LH) , ]  [ I T 
( LH) , ]  [ I P ( HS) , ]  [ I S ( HS) , ]  [ I L ( HS) , ]  [ I T ( HS) , ]  [ I P ( HE) , ]  [ I S 
( HE) , ]  [ I L ( HE) , ]  [ I T( HE) , ]  or  ASTM C1157/ C1157M Type [ GU] [ MS]  [ MH]  
[ HE] .

b.   Sl ag cement  added t o t he Type I S bl end must  meet  ASTM C989/ C989M.

c.   The pozzol an added t o t he Type I P bl end must  be ASTM C618 [ Cl ass F, ]  
[ Cl ass C, ] [  or  ] [ Cl ass N]  and must  be i nt er gr ound wi t h t he cement  
c l i nker .   The manuf act ur er  must  st at e i n wr i t i ng t hat  t he amount  of  
pozzol an i n t he f i ni shed cement  wi l l  not  var y mor e t han pl us or  mi nus 
5 mass per cent  of  t he f i ni shed cement  f r om l ot - t o- l ot  or  wi t hi n a 
l ot .   The per cent age and t ype of  pozzol an used i n t he bl end must  not  
change f r om t hat  submi t t ed f or  t he aggr egat e eval uat i on and mi xt ur e 
pr opor t i oni ng.

2. 2. 3   Wat er

Wat er  must  compl y wi t h t he r equi r ement s of  ASTM C1602/ C1602M.   Mi ni mi ze 
t he amount  of  wat er  i n t he mi x.   I mpr ove wor kabi l i t y  by adj ust i ng t he 
gr adi ng r at her  t han by addi ng wat er .  Wat er  must  be [ pot abl e] [ f r om 
r ai nwat er  col l ect i on] [ f r om gr aywat er ] [ f r om r ecycl ed wat er ] ;  f r ee f r om 
i nj ur i ous amount s of  oi l s ,  aci ds,  al kal i s,  sal t s,  or gani c mat er i al s,  or  
ot her  subst ances del et er i ous t o concr et e.   Submi t  t est  r epor t  showi ng 
wat er  compl i es wi t h ASTM C1602/ C1602M.

2. 2. 4   Aggr egat es

ASTM C33/ C33M,  except  as modi f i ed her ei n.  Fur ni sh aggr egat es f or  exposed 
concr et e sur f aces f r om one sour ce.   Pr ovi de aggr egat es t hat  do not  cont ai n 
any subst ance whi ch may be del et er i ousl y r eact i ve wi t h t he al kal i es i n t he 
cement .  Submi t  t est  r epor t  showi ng compl i ance wi t h ASTM C33/ C33M.

Fi ne and coar se aggr egat es must  show expansi ons l ess t han 0. 08 per cent  at  
28 days af t er  cast i ng when t est i ng i n accor dance wi t h ASTM C1260.   Shoul d 
t he t est  dat a i ndi cat e an expansi on of  0. 08 per cent  or  gr eat er ,  r ej ect  t he 
aggr egat e( s)  or  per f or m addi t i onal  t est i ng usi ng ASTM C1567 usi ng t he 
Cont r act or ' s pr oposed mi x desi gn.   I n t hi s case,  i ncl ude t he mi x desi gn 
l ow al kal i  por t l and cement  and one of  t he f ol l owi ng suppl ement ar y 
cement i t i ous mat er i al s:

a.   GGBF sl ag at  a mi ni mum of  40 per cent  of  t ot al  cement i t i ous

b.   Fl y ash or  nat ur al  pozzol an at  a mi ni mum of  t ot al  cement i t i ous of

( 1)  30 per cent  i f  ( Si O2 pl us Al 2O3 pl us Fe2O3)  i s 65 per cent  or  mor e,
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( 2)  25 per cent  i f  ( Si O2 pl us Al 2O3 pl us Fe2O3)  i s 70 per cent  or  mor e,

( 3)  20 per cent  i f  ( Si O2 pl us Al 2O3 pl us Fe2O3)  i s 80 per cent  or  mor e,

( 4)  15 per cent  i f  ( Si O2 pl us Al 2O3 pl us Fe2O3)  i s 90 per cent  or  mor e.

[ c.   Si l i ca f ume at  a mi ni mum of  7 per cent  of  t ot al  cement i t i ous.

] I f  a combi nat i on of  t hese mat er i al s i s chosen,  t he mi ni mum amount  must  be 
a l i near  combi nat i on of  t he mi ni mum amount s above.   I ncl ude t hese 
mat er i al s i n suf f i c i ent  pr opor t i on t o show l ess t han 0. 08 per cent  
expansi on at  28 days af t er  cast i ng when t est ed i n accor dance wi t h 
ASTM C1567.

Aggr egat es must  not  possess pr oper t i es or  const i t uent s t hat  ar e known t o 
have speci f i c  unf avor abl e ef f ect s i n concr et e when t est ed i n accor dance 
wi t h ASTM C295/ C295M.

[ 2. 2. 4. 1   Aggr egat es f or  Li ght wei ght  Concr et e

ASTM C330/ C330M.

] 2. 2. 5   Gr out

2. 2. 5. 1   Nonshr i nk Gr out

ASTM C1107/ C1107M.

2. 2. 5. 2   Cement i t i ous Gr out

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e ai r  ent r ai ni ng r equi r ement s when t he 
pr oj ect  i s  l ocat ed i n a nonf r eezi ng cl i mat e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Must  be a mi xt ur e of  por t l and cement ,  sand,  and wat er .   Pr opor t i on one 
par t  cement  t o appr oxi mat el y 2. 5 par t s sand,  wi t h t he amount  of  wat er  
based on pl acement  met hod. [   Pr ovi de ai r  ent r ai nment  f or  gr out  exposed t o 
t he weat her . ]

2. 2. 6   Admi xt ur es

[ 2. 2. 6. 1   Ai r - Ent r ai ni ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e ai r  ent r ai ni ng r equi r ement s when t he 
pr oj ect  i s  l ocat ed i n a nonf r eezi ng cl i mat e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

ASTM C260/ C260M.

] 2. 2. 6. 2   Accel er at i ng

ASTM C494/ C494M,  Type C or  E.

2. 2. 6. 3   Wat er  Reduci ng

ASTM C494/ C494M,  Type A,  E,  or  F.
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2. 2. 7   Rei nf or cement

2. 2. 7. 1   Rei nf or ci ng Bar s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y ASTM A706/ A706M r ei nf or ci ng wher e 
wel di ng or  bendi ng of  r ei nf or cement  bar s i s 
i mpor t ant .   I n addi t i on i n l ocat i ons wher e 
r ei nf or ci ng maybe subj ect  t o cor r osi ve envi r onment al  
condi t i ons such as br i dge decki ng use ei t her  epoxy 
coat ed r ei nf or cement ,  epoxy coat ed pr ef abr i cat ed 
st eel  r ei nf or ci ng bar s or  z i nc- coat ed ( gal vani zed)  
bar s,  ASTM A775/ A775M epoxy coat ed r ei nf or ci ng,  ASTM 
A934/ A934M epoxy coat ed pr ef abr i cat ed st eel  
r ei nf or ci ng bar s or  ASTM A767/ A767M r espect i vel y may 
be speci f i ed wher e ext r a r ei nf or cement  pr ot ect i on i s 
r equi r ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

ASTM A615/ A615M,  Gr ade [ 280]  [ 420]  [ 40]  [ 60] ;  [ ASTM A706/ A706M,  Gr ade 420 
60; ]  or  ASTM A996/ A996M,  Gr ade [ 350] [ 420]  [ 50]  [ 60] .

[ Epoxy- coat ed st eel  bar s must  compl y wi t h t he r equi r ement s of  [
ASTM A775/ A775M] [ ASTM A934/ A934M] ,  i ncl udi ng wr i t t en cer t i f i cat i ons f or  
coat i ng mat er i al  and coat ed bar s,  sampl e of  coat i ng mat er i al ,  and 700 g 
0. 5 pounds of  pat chi ng mat er i al .    Submi t  wr i t t en cer t i f i cat i on wi t h t he 
del i ver y of  t he bar s.

] [ Zi nc- coat ed ( gal vani zed)  bar s must  compl y wi t h t he r equi r ement s of  
ASTM A767/ A767M,  Cl ass I I  coat i ng,  gal vani zed af t er  f abr i cat i on.

] 2. 2. 7. 2   Wi r e

ASTM A1064/ A1064M.

2. 2. 7. 3   Wel ded Wi r e Rei nf or cement

ASTM A1064/ A1064M.

2. 2. 7. 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.

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. 2. 8   Pr est r essi ng St r ands

[ Uncoat ed,  7- wi r e st r and st r ess-  r el i eved,  ASTM A416/ A416M,  Gr ade 1725 250 
1860 270,  st r and di amet er  as shown.

] [ Si ngl e wi r e st r ess-  r el i eved,  ASTM A421/ A421M f or  l ow r el axat i on wi r e.

] [ Hi gh- st r engt h st eel  bar s must  conf or m t o ASTM A722/ A722M,  Type I  or  I I ,  
meet i ng al l  suppl ement ar y r equi r ement s.
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] ] 2. 2. 9   Met al  Accessor i es

Pr ovi de ASTM A123/ A123M or  ASTM A153/ A153M gal vani zed.

2. 2. 9. 1   I nser t s

ASTM A47/ A47M,  Gr ade 22010 32510,  or  ASTM A27/ A27M Gr ade 415- 205 60- 30.   
Submi t  pr oduct  dat a.

2. 2. 9. 2   St r uct ur al  St eel

ASTM A36/ A36M.

2. 2. 9. 3   Bol t s

ASTM A307;  ASTM A325M ASTM A325.

2. 2. 9. 4   Nut s

ASTM A563MASTM A563.

2. 2. 9. 5   Washer s

ASTM F844 washer s f or  ASTM A307 bol t s,  and ASTM F436M ASTM F436 washer s f or
 ASTM A325M ASTM A325bol t s.

2. 2. 10   Bear i ng Pads

Submi t  pr oduct  dat a f or  al l  bear i ng pads bei ng used.

2. 2. 10. 1   El ast omer i c

AASHTO M 251,  f or  pl ai n neopr ene bear i ngs.

2. 2. 10. 2   Har dboar d ( I nt er i or  Onl y)

AHA A135. 4,  c l ass as speci f i ed by t he pr ecast  manuf act ur er .

2. 2. 10. 3   Random- Or i ent ed,  Fi ber - Rei nf or ced El ast omer i c Pads

Pr ef or med,  r andoml y or i ent ed synt het i c f i ber s set  i n el ast omer .   Sur f ace 
har dness of  70 t o 90 Shor e A dur omet er  accor di ng t o ASTM D2240.   Capabl e 
of  suppor t i ng a compr essi ve st r ess of  20. 7 Mpa 3000 psi  wi t h no cr acki ng,  
spl i t t i ng or  del ami nat i ng i n t he i nt er nal  por t i on of  t he pad.

2. 2. 10. 4   Cot t on- Duck- Fabr i c- Rei nf or ced El ast omer i c Pads

Pr ef or med,  hor i zont al l y l ayer ed cot t on- duck f abr i c bonded t o an 
el ast omer .   Sur f ace har dness of  80 t o 100 Shor e A dur omet er  accor di ng t o 
ASTM D2240.  Conf or mi ng t o Di v i s i on I I ,  Sect i on 18. 10. 2 of  AASHTO LRFDCONS 
Br i dge Desi gn Speci f i cat i ons or  Mi l i t ar y Speci f i cat i on MI L- C- 882.

2. 2. 10. 5   Fr i ct i onl ess Pads

Pol yt et r af l uor oet hyl ene ( PTFE) ,  gl ass- f i ber  r ei nf or ced,  bonded t o 
st ai nl ess or  mi l d- st eel  pl at es,  or  r andom- or i ent ed,  f i ber - r ei nf or ced 
el ast omer i c pads,  of  t ype r equi r ed f or  i n- ser vi ce st r ess.
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2. 2. 10. 6   Hi gh- Densi t y Pl ast i c

Mul t i monomer ,  nonl eachi ng,  pl ast i c st r i p capabl e of  suppor t i ng l oads wi t h 
no vi s i bl e over al l  expansi on.

2. 3   PRODUCTI ON QUALI TY CONTROL PROCEDURES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ref er  t o PCI  f or  t ol er ance i nf or mat i on.   
Modi f y t o add cr i t i cal  t ol er ance i f  di f f er ent  t han 
PCI .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PCI  MNL- 116 unl ess speci f i ed ot her wi se.   Submi t  qual i t y cont r ol  pr ocedur es 
est abl i shed i n accor dance wi t h PCI  MNL- 116 by t he pr ecast  manuf act ur er .

2. 3. 1   For ms

Br ace f or ms t o pr event  def or mat i on.   For ms must  pr oduce a smoot h,  dense 
sur f ace.   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.   
Conf or m t o t he shapes,  l i nes,  and di mensi ons i ndi cat ed 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.   Chamf er  exposed edges of  
col umns and beams 200 mm 3/ 4 i nch,  unl ess ot her wi se i ndi cat ed.   Pr ovi de 
t hr eaded or  snap- of f  t ype f or m t i es.

2. 3. 2   Tol er ances

Fabr i cat e st r uct ur al  pr ecast  concr et e member s of  shapes,  l i nes and 
di mensi ons i ndi cat ed,  so each f i ni shed member  compl i es wi t h PCI  MNL- 135 
pr oduct  t ol er ances as wel l  as posi t i on t ol er ances f or  cast - i n i t ems.

2. 3. 3   Rei nf or cement  Pl acement

ACI  318MACI  318 and PCI  MNL- 116 f or  pl acement  and spl i c i ng.   Pl ace and 
secur e st eel  bar s,  wel ded- wi r e r ei nf or cement ,  and ot her  r ei nf or cement  by 
means of  met al  bar  suppor t s and spacer s.   Rei nf or cement  may be 
pr eassembl ed bef or e pl acement  i n f or ms.   Pr ovi de exposed connect i ng bar s,  
or  ot her  appr oved connect i on met hods,  bet ween pr ecast  [ pr est r essed ] and 
cast - i n- pl ace const r uct i on.   Remove any excess mor t ar  t hat  adher es t o t he 
exposed connect i ons. [   Pr ovi de cur vat ur e or  dr ape of  t he pr est r essi ng 
st r ands usi ng appr oved hol d- down devi ces. ]

[ 2. 3. 4   I nser t s

When t he ends of  t he pr est r essed member  wi l l  be exposed,  r ecess t he 
pr est r essi ng st ands usi ng i nser t s.   Af t er  det ensi oni ng,  r emove i nser t s and 
f i l l  t he r ecess wi t h nonshr i nk gr out .

] 2. 3. 5   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  
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t he posi t i on of  t he mai n r ei nf or cement  or  pl aci ng concr et e.   Bear i ng 
pl at es;  set  l evel ,  al i gned pr oper l y,  and anchor ed i n t he exact  l ocat i on 
i ndi cat ed.

2. 3. 6   Li f t i ng Devi ces

Pr ovi de l i f t i ng devi ces desi gned f or  100- per cent  i mpact ,  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 f r act ur e.

2. 3. 7   Bl ockout s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Bl ockout s or  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 e 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.

2. 3. 8   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. 3. 9   Concr et e

2. 3. 9. 1   Concr et e Mi xi ng

ASTM C94/ C94M.   Mi xi ng oper at i ons must  pr oduce bat ch- t o- bat ch uni f or mi t y 
of  st r engt h,  consi st ency,  and appear ance.

2. 3. 9. 2   Concr et e Pl aci ng

PCI  MNL- 116.

2. 3. 9. 3   Concr et e Cur i ng

PCI  MNL- 116.

[ 2. 3. 10   Pr est r essi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  nor mal  pr est r essi ng use a r el ease 
st r engt h of  23 MPa 3500 psi ,  unl ess t he desi gn 
r equi r es a hi gher  r el ease st r engt h.   Some r el ease 
st r engt hs ar e i ndi cat ed i n t he PCI  Desi gn Handbook 
f or  sel ect ed pr est r essed member s based on di f f er ent  
l oad condi t i ons,  st r and pat t er ns,  and span l engt hs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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PCI  MNL- 116.   Do not  t r ansf er  pr est r essi ng f or ces dur i ng det ensi oni ng 
unt i l  t he concr et e has r eached a mi ni mum compr essi ve st r engt h of  [ 24 MPa]  
[ 3500 psi ]  [ _____] ,  unl ess a hi gher  st r engt h i s r equi r ed by t he Cont r act or  
f ur ni shed desi gn.

] 2. 3. 11   Sur f ace Fi ni sh

Repai r s l ocat ed i n a bear i ng ar ea must  be appr oved by t he Cont r act i ng 
Of f i cer  pr i or  t o r epai r s.   Def ect s must  be r epai r ed or  r ej ect ed as 
speci f i ed i n par agr aph ACCEPTANCE/ REJECTI ON OF DEFECTS.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sampl e panel s shoul d onl y be r equi r ed when a 
f i ni sh Gr ade A or  bet t er  i s speci f i ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ Submi t  t wo 300 by 300 by 50 mm 12 by 12 by 2 i nch t hi ck sampl e panel s 
r epr esent at i ve of  t he col or  and f i ni sh f or  each t ype of  pr ecast  member  
r equi r i ng a f i ni sh Gr ade [ A] [ _____]  sur f ace f i ni sh.

] 2. 3. 11. 1   Unf or med Sur f aces

Pr ovi de a [ f l oat ed]  [ st eel  t r owel ed]  f i ni sh.

2. 3. 11. 2   For med Sur f aces

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   PCI  MNL- 116 di f f er ent  gr ades of  f or med 
sur f ace f i ni shes:

Commer ci al  Gr ade:   Concr et e pr oduced i n f or ms t hat  
pr oduce a r ough f i ni sh.   Fi ns ar e r emoved and l ar ge 
sur f ace bl emi shes f i l l ed.   Shar p edges t hat  wi l l  be 
v i s i bl e i n t he f i ni shed st r uct ur e ar e gr ound down.

St andar d Gr ade:   Same f i ni sh as commer ci al  gr ade,  
except  t he f or ms do not  pr oduce a t ext ur e on t he 
concr et e.   Sur f ace can be pai nt ed,  but  wi l l  have 
sur f ace voi ds.

Fi ni sh Gr ade B:   Same as st andar d gr ade,  except  al l  
sur f ace bl emi shes shoul d be f i l l ed or  f i ni shed t o 
pr ovi de a smoot h sur f ace or  uni f or m appear ance i f  
pai nt ed.

Fi ni sh Gr ade A:   Same as Fi ni sh Gr ade B,  except  t hat  
t he component s of  t he compl et ed st r uct ur e,  wher e 
exposed,  must  be r easonabl y col or  mat ched.   Thi s 
f i ni sh i s di f f i cul t  t o obt ai n.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PCI  MNL- 116,  Appendi x C,  f or  gr ades of  sur f ace f i ni shes.

a.   Unexposed Sur f aces:   Pr ovi de a [ commer ci al ]  [ st andar d]  gr ade sur f ace 
f i ni sh.

b.   Exposed Sur f aces:   Pr ovi de a [ st andar d gr ade]  [ f i ni sh Gr ade B]  [ _____]  
sur f ace f i ni sh. [   The combi ned ar ea of  accept abl e def ect i ve ar eas must  
not  exceed 0. 2 per cent  of  t he exposed t o v i ew sur f ace ar ea,  and t he 
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pat ches must  be i ndi st i ngui shabl e f r om t he sur r oundi ng sur f aces when 
dr y. ] [   I n addi t i on t o a Gr ade B sur f ace f i ni sh,  member s must  have a 
smoot h r ubbed f i ni sh. ]

2. 3. 11. 3   Ar chi t ect ur al  Fi ni sh

Pr ovi de a [ f i ni sh Gr ade A]  [ _____]  sur f ace f i ni sh t o t hose member s 
i ndi cat ed.

2. 3. 12   Accept ance/ Rej ect i on of  Def ect s

2. 3. 12. 1   Mi nor  Def ect s

Al l  honeycombed ar eas,  chi pped cor ner s,  ai r  pocket s over  6 mm 1/ 4 i nch i n 

di amet er ,  and ot her  mi nor  def ect s i nvol ve l ess t han 900 mm2 36 squar e i nches
 of  concr et e must  be r epai r ed.   For m of f set s of  f i ns over  3 mm 1/ 8 i nch 
must  be gr ound smoot h.   Al l  unsound concr et e must  be r emoved f r om 
def ect i ve ar eas pr i or  t o r epai r i ng.   Al l  sur f aces per manent l y exposed t o 
v i ew must  be r epai r ed by a bl end of  por t l and cement  and whi t e cement  
pr oper l y pr opor t i oned so t hat  t he f i nal  col or  when cur ed wi l l  be t he same 
as adj acent  concr et e.   Pr ecast  [ pr est r essed ] member s cont ai ni ng hai r l i ne 
cr acks whi ch ar e v i s i bl e and ar e l ess t han 0. 25 mm 0. 01 i nches i n wi dt h,  
may be accept ed,  except  t hat  cr acks l ar ger  t han 0. 1 mm 0. 005 i nches i n 
wi dt h f or  sur f aces exposed t o t he weat her  must  be r epai r ed.

2. 3. 12. 2   Maj or  Def ect s

Maj or  def ect s ar e t hose whi ch i nvol ve mor e t han 900 mm2 36 squar e i nches of  
concr et e or  expose st r essi ng t endons or  r ei nf or ci ng st eel .   I f  one or  mor e 
maj or  def ect s appear  i n a member ,  i t  wi l l  be r ej ect ed.   Cr acks of  a wi dt h 
of  mor e t han 0. 25 mm 0. 01 i nch wi l l  be cause f or  r ej ect i on of  t he member .

2. 4   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  mar i ne envi r onment  or  exposed t o sever e 
envi r onment al  condi t i ons,  r ecommend i ncl udi ng 
chl or i de i on penet r at i on r equi r ement s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ 2. 4. 1   Chl or i de I on Concent r at i on Test

Sampl i ng and det er mi nat i on of  wat er  sol ubl e chl or i de i on cont ent  i n 
accor dance wi t h ASTM C1218/ C1218M.   Maxi mum wat er  sol ubl e chl or i de i on 
concent r at i ons i n har dened concr et e at  ages f r om 28 t o 42 days cont r i but ed 
f r om t he i ngr edi ent s i ncl udi ng wat er ,  aggr egat es,  cement i t i ous mat er i al s,  
and admi xt ur es must  not  exceed 0. 06 per cent  by wei ght  of  cement .

] [ 2. 4. 2   Chl or i de I on Penet r at i on Test

To ensur e t he dur abi l i t y  of  concr et e i n mar i ne envi r onment ,  concr et e must  
be pr opor t i oned t o have t he chl or i de i on penet r at i on t est  i n accor dance 
wi t h ASTM C1202,  and be bel ow 1500 coul ombs f or  concr et e speci mens t est ed 
at  28 days. [   Al t er nat i vel y,  a pondi ng t est  i n accor dance wi t h AASHTO T 259
 may be per f or med t o val i dat e chl or i de i on penet r at i on i n accor dance wi t h 
ASTM C1202. ]
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] 2. 4. 3   Fact or y I nspect i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Check wi t h t he desi gner  and Resi dent  i n 
Char ge of  Const r uct i on and edi t  appr opr i at el y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

At  t he opt i on of  t he Cont r act i ng Of f i cer ,  [ pr ecast [  pr est r essed]  uni t s may 
be i nspect ed by t he Cont r act i ng Of f i cer ]  [ pr ecast [  pr est r essed]  uni t s must  
be i nspect ed by t he QC Repr esent at i ve]  pr i or  t o bei ng t r anspor t ed t o t he 
j ob s i t e.   The Cont r act or  must  gi ve not i ce 14 days pr i or  t o t he t i me t he 
uni t s wi l l  be avai l abl e f or  pl ant  i nspect i on.   Nei t her  t he exer ci se nor  
wai ver  of  i nspect i on at  t he pl ant  wi l l  af f ect  t he Gover nment ' s r i ght  t o 
enf or ce cont r act ual  pr ovi s i ons af t er  uni t s ar e t r anspor t ed or  er ect ed.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Pr i or  t o er ect i on,  and agai n af t er  i nst al l at i on,  pr ecast [  pr est r essed]  
member s must  be checked f or  damage,  such as cr acki ng,  spal l i ng,  and 
honeycombi ng.   As di r ect ed by t he Cont r act i ng Of f i cer ,  pr ecast [  
pr est r essed]  member s t hat  do not  meet  t he sur f ace f i ni sh r equi r ement s 
speci f i ed i n par agr aph SURFACE FI NI SH must  be r epai r ed,  or  r emoved and 
r epl aced wi t h new pr ecast  [ pr est r essed ] member s.

3. 2   ERECTI ON

Pr ecast  [ pr est r esed ] member s must  be er ect ed af t er  t he concr et e has 
at t ai ned t he speci f i ed compr essi ve st r engt h,  unl ess ot her wi se appr oved by 
t he pr ecast [  pr est r essi ng]  manuf act ur er .  [ I n addi t i on,  pr est r essed member s 
must  not  be r i gi dl y f i xed i n posi t i on unt i l  t he pr est r essed member  has 
" aged"  [ 90]  [ _____]  days af t er  det ensi oni ng. ]   Er ect  i n accor dance wi t h 
t he appr oved shop dr awi ngs.   PCI  MNL- 135 f or  t ol er ances.   Pr ovi de a 1: 500 
t ol er ance,  i f  no t ol er ance i s speci f i ed.  Br ace pr ecast  [ pr est r essed 
] member s,  unl ess desi gn cal cul at i ons submi t t ed wi t h t he shop dr awi ngs 
i ndi cat e br aci ng i s not  r equi r ed.   Fol l ow t he manuf act ur er ' s 
r ecommendat i ons f or  maxi mum const r uct i on l oads.   Pl ace pr ecast [  
pr est r essed]  member s l evel ,  pl umb,  squar e,  and t r ue wi t hi n t ol er ances.   
Al i gn member  ends.

3. 3   BEARI NG SURFACES

Must  be f l at ,  f r ee of  i r r egul ar i t i es,  and pr oper l y s i zed.   Si ze bear i ng 
sur f aces t o pr ovi de f or  t he i ndi cat ed cl ear ances bet ween t he pr ecast [  
pr est r essed]  member  and adj acent  pr ecast [  pr est r essed]  member s or  
adj oi ni ng f i el d pl aced sur f aces.   Cor r ect  bear i ng sur f ace i r r egul ar i t i es 
wi t h nonshr i nk gr out .   Pr ovi de bear i ng pads wher e i ndi cat ed or  r equi r ed.   
Do not  use har dboar d bear i ng pads i n ext er i or  l ocat i ons.   Pl ace pr ecast [  
pr est r essed]  member s at  r i ght  angl es t o t he bear i ng sur f ace,  unl ess 
i ndi cat ed ot her wi se,  and dr aw- up t i ght  wi t hout  f or c i ng or  di st or t i on,  wi t h 
s i des pl umb.

3. 4   ANCHORAGE

Pr ovi de anchor age f or  f ast eni ng wor k i n pl ace.   Conceal  f ast ener s wher e 
pr act i cabl e.   Make t hr eaded connect i ons up t i ght  and ni ck t hr eads t o 
pr event  l ooseni ng.
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3. 5   WELDI NG

AWS D1. 1/ D1. 1M,  AWS D1. 4/ D1. 4M f or  wel di ng connect i ons and r ei nf or ci ng 
spl i ces.   [ Do not  wel d pr est r essi ng st r ands.   ] Pr ot ect  t he concr et e and 
ot her  r ei nf or ci ng f r om heat  dur i ng wel di ng.   Wel d cont i nuousl y al ong t he 
ent i r e ar ea of  cont act . [   Gr i nd smoot h v i s i bl e wel ds i n t he f i ni shed 
i nst al l at i on. ]   Wel di ng of  epoxy- coat ed r ei nf or ci ng i s not  al l owed.

3. 6   OPENI NGS

Hol es or  cut s r equi r i ng [ r ei nf or ci ng ] [  pr est r essi ng st eel  ] t o be cut ,  
whi ch ar e not  i ndi cat ed on t he appr oved shop dr awi ng,  must  onl y be made 
wi t h t he appr oval  of  t he Cont r act i ng Of f i cer  and t he pr ecast  
manuf act ur er .   Dr i l l  hol es l ess t han 300 mm 12 i nches i n di amet er  wi t h a 
di amond t i pped cor e dr i l l .   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.

3. 7   GALVANI ZI NG REPAI R

Repai r  damage t o gal vani zed coat i ngs usi ng ASTM A780/ A780M zi nc r i ch pai nt  
f or  gal vani zed sur f aces damaged by handl i ng,  t r anspor t i ng,  cut t i ng,  
wel di ng,  bol t i ng,  or  aci d washi ng.   Do not  heat  sur f aces t o whi ch r epai r  
pai nt  has been appl i ed.

3. 8   GROUTI NG

Cl ean and f i l l  [ i ndi cat ed]  keyways bet ween pr ecast [  pr est r essed]  member s,  
and ot her  i ndi cat ed ar eas,  sol i dl y wi t h nonshr i nk gr out  or  cement i t i ous 
gr out .  Pr ovi de r ei nf or ci ng wher e i ndi cat ed.   Remove excess gr out  bef or e 
har deni ng.

3. 9   SEALANTS

Pr ovi de as i ndi cat ed and as speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.

3. 10   PROTECTI ON AND CLEANI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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- vi 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- vi 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.

Upon compl et i on of  i nst al l at i on,  swept  c l ean and l eave r eady sl 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.

[ 3. 11   CONCRETE TOPPI NG

Pr ovi de as i ndi cat ed and as speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

] [ 3. 12   CONSTRUCTI ON RECORDS

Compl et e const r uct i on r ecor ds must  be kept  of  t he manuf act ur i ng,  handl i ng,  
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and er ect i on of  t he pr ecast - pr est r essed concr et e member s and submi t t ed.   
Recor ds must  be kept  f or ,  but  not  l i mi t ed t o,  t he f ol l owi ng i t ems:

a.   Speci f i cat i ons of  mat er i al  used i n t he manuf act ur e of  t he member s.

b.   Ti me- t emper at ur e hi st or y of  t he concr et e member s f r om cast i ng t o t he 
t r ansf er  of  t he pr est r ess f or ce.

c.   Recor ds of  t he t endon st r essi ng oper at i on i ncl udi ng i ni t i al  pr est r ess 
f or ce,  measur ed el ongat i on,  how i t  was measur ed,  and how t he t endons 
wer e st r essed and dest r essed.

d.   Recor ds of  i nspect i on of  t he member s bef or e and af t er  t he pr est r ess 
f or ce i s t r ansf er r ed t o t he member s.

e.   Recor ds of  t he i nspect i on of  t he member s each t i me t hey ar e moved.

f .   Recor ds of  any def ect s i n t he member  and any cor r ect i ve measur es t aken.

]         - -  End of  Sect i on - -
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