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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  pr oj ect s i nvol v i ng amount s of  
concr et e l ess t han 380 cubi c met er s 500 cubi c yar ds.   
Thi s sect i on was or i gi nal l y devel oped f or  USACE 
Ci vi l  Wor ks pr oj ect s.

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

**************************************************************************
NOTE:   Thi s speci f i cat i on r equi r es f ur ni shi ng al l  
mat er i al  and equi pment ,  and per f or mi ng al l  l abor  f or  
t he manuf act ur i ng,  t r anspor t i ng,  pl aci ng,  f i ni shi ng,  
and cur i ng of  concr et e f or  r ecr eat i on s i t es,  r oad 
r el ocat i ons,  or  ot her  st r uct ur es such as cul ver t  
headwal l s,  comf or t  st at i ons,  r esi dences,  or  l ow head 
gat e st r uct ur es.   Consi der at i on shoul d be gi ven t o 
usi ng Sect i on 03 31 01. 00 10 CAST- I N- PLACE 
STRUCTURAL CONCRETE FOR CI VI L WORKS when t he 
quant i t y of  concr et e i s 380 cubi c met er s 500 cubi c 
yar ds or  gr eat er  per  st r uct ur e.

**************************************************************************
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1. 1   SUMMARY

Per f or m al l  wor k i n accor dance wi t hACI  318MACI  318.

1. 2   UNI T PRI CES

**************************************************************************
NOTE:   I f  Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
PROCEDURES i s i ncl uded i n t he pr oj ect  
speci f i cat i ons,  t hi s par agr aph,  t i t l e UNI T PRI CES,  
shoul d be del et ed f r om t hi s sect i on and t he 
r emai ni ng appr opr i at el y edi t ed subpar agr aphs bel ow 
shoul d be i nser t ed i nt o Sect i on 01 22 00. 00 10.

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

1. 2. 1   Concr et e Payment

Payment  wi l l  cover  al l  cost s associ at ed wi t h[  manuf act ur i ng, ]  f ur ni shi ng,  
del i ver i ng,  pl aci ng,  f i ni shi ng,  and cur i ng of  concr et e f or  t he var i ous 
i t ems of  t he schedul e,  i ncl udi ng t he cost  of  al l  f or mwor k.   Payment  f or  
concr et e,  f or  whi ch payment  i s  made as a l ump sum,  [ i s ]  [ i s  not ]  t o be 
i ncl uded i n t hi s  uni t  pr i ce payment  i t em.   Payment  f or  gr out ,  pr ef or med 
expansi on j oi nt s,  f i el d- mol ded seal ant s,  wat er st ops,  r ei nf or c i ng st eel  bar s 
or  wi r e r ei nf or cement  [ i s ]  [ i s  not ]  t o be i ncl uded i n t hi s uni t  pr i ce 
payment  i t em.

1. 2. 2   Measurement

Concr et e wi l l  be measur ed f or  payment  on t he basi s of  t he act ual  vol ume of  
concr et e wi t hi n t he pay l i nes of  t he st r uct ur es as i ndi cat ed.   Measur ement  
of  concr et e pl aced agai nst  t he s i des of  any excavat i on wi t hout  t he use of  
i nt er veni ng f or ms wi l l  be made onl y wi t hi n t he pay l i nes of  t he st r uct ur e.   
No deduct i ons wi l l  be made f or  r ounded or  bevel ed edge,  f or  space occupi ed 
by met al  wor k,  f or  el ect r i cal  condui t s or  t i mber ,  or  f or  voi ds or  embedded 
i t ems t hat  ar e ei t her  l ess t han 0. 14 cubi c met er  5 cubi c f eet  i n vol ume or  
0. 1 squar e met er  1 squar e f oot  i n cr oss sect i on.

1. 2. 3   Uni t  of  Measur e

Uni t  of  measur e:   cubi c met er  yar d.

1. 3   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  
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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 wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  117 ( 2010;  Er r at a 2011)  Speci f i cat i ons f or  
Tol er ances f or  Concr et e Const r uct i on and 
Mat er i al s and Comment ar y

ACI  301 ( 2016)  Speci f i cat i ons f or  St r uct ur al  
Concrete

ACI  301M ( 2016)  Met r i c Speci f i cat i ons f or  
St r uct ur al  Concr et e

ACI  302. 1R ( 2015)  Gui de f or  Concr et e Fl oor  and Sl ab 
Construction

ACI  304R ( 2000;  R 2009)  Gui de f or  Measur i ng,  
Mi xi ng,  Tr anspor t i ng,  and Pl aci ng Concr et e

ACI  305R ( 2010)  Gui de t o Hot  Weat her  Concr et i ng

ACI  306R ( 2016)  Gui de t o Col d Weat her  Concr et i ng

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  347R ( 2014;  Er r at a 1 2017)  Gui de t o For mwor k 
f or  Concr et e

ACI  SP- 66 ( 2004)  ACI  Det ai l i ng Manual

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

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 C1064/ C1064M ( 2017)  St andar d Test  Met hod f or  
Temper at ur e of  Fr eshl y Mi xed 
Hydr aul i c- Cement  Concr et e
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ASTM C1157/ C1157M ( 2017)  St andar d Per f or mance Speci f i cat i on 
f or  Hydr aul i c Cement

ASTM C1260 ( 2014)  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 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 C1567 ( 2013)  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 ( 2012)  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 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 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 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 C309 ( 2011)  St andar d Speci f i cat i on f or  Li qui d 
Membr ane- For mi ng Compounds f or  Cur i ng 
Concrete

ASTM C31/ C31M ( 2018)  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 C39/ C39M ( 2018)  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 C494/ C494M ( 2017)  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 ( 2017)  St andar d Speci f i cat i on f or  Bl ended 
Hydr aul i c Cement s

ASTM C618 ( 2017a)  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  
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Pozzol an f or  Use i n Concr et e

ASTM C685/ C685M ( 2017)  St andar d Speci f i cat i on f or  Concr et e 
Made by Vol umet r i c Bat chi ng and Cont i nuous 
Mixing

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

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 D1752 ( 2004a;  R 2013)  St andar d Speci f i cat i on f or  
Pr ef or med Sponge Rubber  Cor k and Recycl ed 
PVC Expansi on

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 D471 ( 2016a)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Ef f ect  of  Li qui ds

ASTM D75/ D75M ( 2014)  St andar d Pr act i ce f or  Sampl i ng 
Aggregates

ASTM D98 ( 2015)  Cal c i um Chl or i de

ASTM E1155 ( 2014)  St andar d Test  Met hod f or  
Det er mi ni ng Fl oor  Fl at ness and Fl oor  
Level ness Number s

ASTM E1155M ( 2014)  St andar d Test  Met hod f or  
Det er mi ni ng Fl oor  Fl at ness and Fl oor  
Level ness Number s ( Met r i c)

ASTM E1643 ( 2018a)  St andar d Pr act i ce f or  Sel ect i on,  
Desi gn,  I nst al l at i on,  and I nspect i on of  
Wat er  Vapor  Ret ar der s Used i n Cont act  wi t h 
Ear t h or  Gr anul ar  Fi l l  Under  Concr et e Sl abs

ASTM E1745 ( 2017)  St andar d Speci f i cat i on f or  Wat er  
Vapor  Ret ar der s Used i n Cont act  wi t h Soi l  
or  Gr anul ar  Fi l l  under  Concr et e Sl abs

ASTM E1993/ E1993M ( 1998;  R 2013;  E 2013)  St andar d 
Speci f i cat i on f or  Bi t umi nous Wat er  Vapor  
Ret ar der s Used i n Cont act  wi t h Soi l  or  
Gr anul ar  Fi l l  Under  Concr et e Sl abs

ASTM E96/ E96M ( 2016)  St andar d Test  Met hods f or  Wat er  
Vapor  Tr ansmi ssi on of  Mat er i al s

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 513 ( 1974)  Cor ps of  Engi neer s Speci f i cat i ons 
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f or  Rubber  Wat er st ops

COE CRD- C 572 ( 1974)  Cor ps of  Engi neer s Speci f i cat i ons 
f or  Pol yvi nyl chl or i de Wat er st ops

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

40 CFR 247 Compr ehensi ve Pr ocur ement  Gui del i ne f or  
Pr oduct s Cont ai ni ng Recover ed Mat er i al s

1. 4   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  
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"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " 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 . ]  [ 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 
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SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Ai r - Ent r ai ni ng Admi xt ur e
Accel er at i ng Admi xt ur e
Wat er - Reduci ng or  Ret ar di ng Admi xt ur e
Cur i ng Mat er i al s
Expansi on Joi nt  Fi l l er  St r i ps,  Pr emol ded
Joi nt  Seal ant s -  Fi el d Mol ded Seal ant s
Waterstops
Chemi cal  Fl oor  Har dener
Bat chi ng and Mi x i ng Equi pment
Conveyi ng and Pl aci ng Concr et e
Formwork
Mi x Desi gn Dat a;  G[ ,  [ _____] ]
Ready- Mi x Concr et e
Cur i ng Compound
Mechani cal  Rei nf or c i ng Bar  Connect or s

SD- 06 Test  Repor t s

Aggregates
Concr et e Mi xt ur e Pr opor t i ons;  G[ ,  [ _____] ]
Measur ement  of  Fl oor  Tol er ances
Compr essi ve St r engt h Test i ng;  G[ ,  [ _____] ]
Sl ump;  G[ ,  [ _____] ]
Ai r  Cont ent
Water

SD- 07 Cer t i f i cat es

Cement i t i ous Mat er i al s
Pozzolan
CPG f or  r ecycl ed mat er i al s or  appr opr i at e Wai ver  For m
Aggregates
Del i ver y Ti cket s

SD- 08 Manuf act ur er ' s I nst r uct i ons

Chemi cal  Fl oor  Har dener
Cur i ng Compound

1. 5   QUALI TY ASSURANCE

I ndi cat e speci f i c  l ocat i ons of  [ Concr et e Pl acement ]  [ For ms]  [ St eel  
Rei nf or cement ]  [ Accessor i es]  [ Expansi on Joi nt s]  [ Const r uct i on Joi nt s]  
[ Cont r act i on Joi nt s]  [ Cont r ol  Joi nt s]  on i nst al l at i on dr awi ngs and i ncl ude,  
but  not  be l i mi t ed t o,  squar e met er s f eet  of  concr et e pl acement s,  
t hi cknesses and wi dt hs,  pl an di mensi ons,  and ar r angement  of  cast - i n- pl ace 
concr et e sect i on.

1. 5. 1   Regul at or y Requi r ement s

**************************************************************************
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NOTE:   Thi s sect i on r el at es t o t he i mpl ement at i on of  
RCRA of  1976 as amended ( 42 USC 6901)  whi ch r equi r es 
t hat  EPA desi gnat ed i t ems be used t o t he maxi mum 
ext ent  pr act i cabl e.

One of  t he r equi r ement s of  40 CFR 247 i s t hat  
agenci es pr omot e t he use of  pr oduct s cont ai ni ng 
r ecycl ed mat er i al s.   Par t s of  t hi s gui de 
speci f i cat i on ar e onl y pr omot i onal  i n nat ur e i n t hat  
t hey r ecommend or  encour age,  i n l i eu of  r equi r i ng,  
t he Cont r act or  t o use pr oduct s cont ai ni ng r ecycl ed 
mat er i al s.   Coor di nat e t hi s sect i on wi t h Sect i on 
01 33 29 SUSTAI NABI LI TY REPORTI NG i n ever y pr oj ect  
wher e 40 CFR 247 i s appl i cabl e.

I ncl ude t he appl i cabl e st at e hi ghway depar t ment  
document  t i t l e i n whi ch an accept abl e gr adat i on f or  
t he concr et e aggr egat e i s pr esent ed.

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

The st at e st at ut or y and r egul at or y r equi r ement s:   [ _____]  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.   Submi t  CPG f or  r ecycl ed 
mat er i al s or  appr opr i at e Wai ver  For m.

1. 5. 2   Fl at ness and Level ness of  Fl oor  Sl abs

Conduct  f l oor  f l at ness and l evel ness t est ,  ( FF and FL r espect i vel y) ,  on 
f l oor  s l abs i n accor dance wi t h t he pr ovi s i ons set  f or t h i n ASTM E1155M or  
ASTM E1155.   Make f l oor  t ol er ance measur ement s by t he appr oved l abor at or y 
and i nspect i on ser vi ce wi t hi n 24 hour s af t er  compl et i on of  f i nal  t r owel i ng 
oper at i on and bef or e f or ms and shor es have been r emoved.   Pr ovi de r esul t s 
of  f l oor  t ol er ance t est s,  i ncl udi ng f or mal  not i ce of  accept ance or  
r ej ect i on of  t he wor k,  t o t he Cont r act i ng Of f i cer  wi t hi n 24 hour s af t er  
dat a col l ect i on.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

The Gover nment  r et ai ns t he opt i on t o sampl e and t est  [ j oi nt  seal er ,  j oi nt  
f i l l er  mat er i al ,  wat er st op, ]  aggr egat es and concr et e t o det er mi ne 
compl i ance wi t h t he speci f i cat i ons.   Pr ovi de f aci l i t i es and l abor  as may be 
necessar y t o assi st  t he Gover nment  i n pr ocur ement  of  r epr esent at i ve t est  
sampl es.   Obt ai n sampl es of  aggr egat es at  t he poi nt  of  bat chi ng i n 
accor dance wi t h ASTM D75/ D75M.   Sampl e concr et e i n accor dance wi t h 
ASTM C172/ C172M.   Det er mi ne s l ump and ai r  cont ent  i n accor dance wi t h 
ASTM C143/ C143M and ASTM C231/ C231M,  r espect i vel y,  when cyl i nder s ar e 
mol ded.   Pr epar e,  cur e,  and t r anspor t  compr essi on t est  speci mens i n 
accor dance wi t h ASTM C31/ C31M.   Test  compr essi on t est  speci mens i n 
accor dance wi t h ASTM C39/ C39M.   Take sampl es f or  st r engt h t est s not  l ess 
t han once each shi f t  i n whi ch concr et e i s pr oduced [ f r om each st r engt h of  
concr et e r equi r ed] .   Pr ovi de a mi ni mum of  f i ve speci mens f r om each sampl e;  
t wo t o be t est ed at  28 days ( 90 days i f  pozzol an i s used)  f or  accept ance,  
t wo wi l l  be t est ed at  7 days f or  i nf or mat i on and one hel d i n r eser ve.

2. 1. 1   Strength

Accept ance t est  r esul t s ar e t he aver age st r engt hs of  t wo speci mens t est ed 
at  28 days ( 90 days i f  pozzol an i s used) .   The st r engt h of  t he concr et e i s 
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consi der ed sat i s f act or y so l ong as t he aver age of  t hr ee consecut i ve 
accept ance t est  r esul t s equal  or  exceed t he speci f i ed compr essi ve st r engt h,  
f ' c ,  but  not  mor e t han 20 per cent ,  and no i ndi v i dual  accept ance t est  r esul t  
f al l s  bel ow f ' c  by mor e t han 3. 4 MPa 500 psi .

2. 1. 2   Const r uct i on Tol er ances

Appl y a Cl ass " C"  f i ni sh t o al l  sur f aces except  t hose speci f i ed t o r ecei ve 
a Cl ass " D"  f i ni sh.   Appl y a Cl ass " D"  f i ni sh t o al l  post - const r uct i on 
sur f aces whi ch wi l l  be per manent l y conceal ed.   Sur f ace r equi r ement s f or  t he 
c l asses of  f i ni sh r equi r ed ar e as speci f i ed i n ACI  117.

2. 1. 3   Concr et e Mi xt ur e Pr opor t i ons

**************************************************************************
NOTE:   The nomi nal  maxi mum si ze of  t he coar se 
aggr egat e i s as speci f i ed i n ACI  318,  Chapt er  3 and 
ACI  318M.   Gui del i nes f or  t he maxi mum wat er  
cement i t i ous mat er i al  r at i o and ai r  cont ent  can be 
f ound i n ACI  318 Chapt er  4.

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

Concr et e mi xt ur e pr opor t i ons ar e t he r esponsi bi l i t y  of  t he Cont r act or .   
Mi xt ur e pr opor t i ons must  i ncl ude t he dr y wei ght s of  cement i t i ous 
mat er i al ( s) ;  t he nomi nal  maxi mum si ze of  t he coar se aggr egat e;  t he speci f i c  
gr avi t i es,  absor pt i ons,  and sat ur at ed sur f ace- dr y wei ght s of  f i ne and 
coar se aggr egat es;  t he quant i t i es,  t ypes,  and names of  admi xt ur es;  and 
quant i t y of  wat er  per  cubi c met er  yar d of  concr et e.   Pr ovi de mat er i al s 
i ncl uded i n t he mi xt ur e pr opor t i ons of  t he same t ype and f r om t he same 
sour ce as wi l l  be used on t he pr oj ect .   The speci f i ed compr essi ve st r engt h 
f ' c  i s  [ 20. 7]  [ _____]  MPa [ 3, 000]  [ _____]  psi  at  28 days ( 90 days i f  
pozzol an i s used) .   The maxi mum nomi nal  s i ze coar se aggr egat e i s [ 19]  [ 25]  
[ 37. 5]  mm [ 3/ 4]  [ 1]  [ 1- 1/ 2]  i nch,  i n accor dance wi t h ACI  304R.   The ai r  
cont ent  must  be bet ween 4. 5 and 7. 5 per cent  wi t h a s l ump bet ween 50 and 125 
mm 2 and 5 i nches.   The maxi mum wat er - cement i t i ous mat er i al  r at i o i s  [ 0. 50]  
[ _____] .   Submi t  t he appl i cabl e t est  r epor t s and mi xt ur e pr opor t i ons t hat  
wi l l  pr oduce concr et e of  t he qual i t y  r equi r ed,  t en days pr i or  t o pl acement  
of  concr et e.

2. 2   MATERIALS

Submi t  manuf act ur er ' s l i t er at ur e f r om suppl i er s whi ch demonst r at es 
compl i ance wi t h appl i cabl e speci f i cat i ons f or  t he speci f i ed mat er i al s.

2. 2. 1   Cement i t i ous Mat er i al s

Submi t  Manuf act ur er ' s cer t i f i cat es of  compl i ance,  accompani ed by mi l l  t est  
r epor t s,  at t est i ng t hat  t he concr et e mat er i al s meet  t he r equi r ement s of  t he 
speci f i cat i ons i n accor dance wi t h t he Speci al  Cl ause " CERTI FI CATES OF 
COMPLI ANCE" .   Al so,  cer t i f i cat es f or  al l  mat er i al  conf or mi ng t o EPA' s 
Compr ehensi ve Pr ocur ement  Gui del i nes ( CPG) ,  i n accor dance wi t h 40 CFR 247.   
Pr ovi de cement i t i ous mat er i al s t hat  conf or m t o t he appr opr i at e 
speci f i cat i ons l i s t ed:

2. 2. 1. 1   Por t l and Cement

**************************************************************************
NOTES:   Li mi t  t he use of  ai r - ent r ai ni ng cement  t o 
concr et e pl acement s wher e separ at e bat chi ng of  

SECTI ON 03 30 53  Page 11



ai r - ent r ai ni ng admi xt ur e i s not  pr act i cal .

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.

Tr i cal c i um al umi nat e,  f or  sul f at e r esi st ance,  i s  
l i mi t ed t o Type I I I  cement .   I f  hi gh ear l y st r engt h 
i s not  r equi r ed,  speci f y Type I I  r at her  t han Type I  
when moder at e sul f at e r esi st ance i s r equi r ed,  or  
Type V when hi gh sul f at e r esi st ance i s r equi r ed.

Speci f y l ow- al kal i  cement  when t he aggr egat e i s 
ei t her  s i l i ca or  car bonat e r eact i ve.

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

ASTM C150/ C150M,  Type [ I ] [ I I ] [ I I I ] [ V] ,  [ l ow al kal 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 .

[ 2. 2. 1. 2   Bl ended Hydr aul i c Cement

**************************************************************************
NOTES:   Li mi t  t he use of  ai r - ent r ai ni ng cement  t o 
concr et e pl acement s wher e separ at e bat chi ng of  
ai r - ent r ai ni ng admi xt ur e i s not  pr act i cal .

Speci f y l ow- al kal i  cement  when r eact i ve aggr egat es 
ar e t o be used.

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

Pr ovi de bl ended cement  conf or mi ng t o ASTM C595/ C595M and ASTM C1157/ C1157M, 
Type I P or  I S,  i ncl udi ng t he opt i onal  r equi r ement  f or  mor t ar  expansi on [ and 
sul f at e soundness]  and consi st  of  a mi xt ur e of  ASTM C150/ C150M Type I ,  or  
Type I I  cement  and a compl ement ar y cement i ng mat er i al .   The sl ag added t o 
t he Type I S bl end must  be ASTM C989/ C989M gr ound gr anul at ed bl ast - f ur nace 
sl ag.   The pozzol an added t o t he Type I P bl end must  be ASTM C618 Cl ass F,  
i nt er gr ound wi t h t he cement  c l i nker .   Pr ovi de t he manuf act ur er ' s wr i t t en 
st at ement  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 .   Do not  change t he per cent age and t ype of  
mi ner al  admi xt ur e used i n t he bl end 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. 1. 3   Pozzolan

Pr ovi de pozzol an t hat  conf or ms t o ASTM C618,  Cl ass F,  i ncl udi ng 
r equi r ement s of  Tabl es 1A and 2A.

2. 2. 2   Aggregates

**************************************************************************
NOTE:   Thi s not e may be di sr egar ded f or  r egi ons 
wher e Al kal i - Si l i ca React i v i t y ( ASR)  i s not  a 
concer n.   Some aggr egat e sour ces may exhi bi t  an ASR 
pot ent i al .   ASR i s a pot ent i al l y  del et er i ous 
r eact i on bet ween al kal i s  pr esent  i n concr et e and 
some si l i ceous aggr egat es,  r ef er ence EM 1110- 2- 2000 
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par agr aph 2- 3b( 6)  and appendi x D.   Wher e ASR i s 
known or  suspect ed t o pose a concer n f or  concr et e 
dur abi l i t y ,  i t  i s  r ecommended t hat  aggr egat es 
pr oposed f or  use i n concr et e be eval uat ed t o 
det er mi ne ASR pot ent i al  and an ef f ect i ve 
mi t i gat i on.   EM 1110- 2- 2000,  pr ovi des 
r ecommendat i ons f or  eval uat i ng and mi t i gat i ng ASR i n 
concr et e mi xt ur es.   Aggr egat e eval uat i ons may not  be 
pr act i cal  f or  pr oj ect s r equi r i ng smal l  quant i t i es of  
concr et e ( l ess t han 190 cubi c met er s 250 cubi c yar ds
).

Sect i on 32 13 14. 13 CONCRETE PAVI NG FOR AI RFI ELDS 
AND OTHER HEAVY DUTY PAVEMENTS,  par agr aph 
ALKALI - SI LI CA REACTI VI TY,  pr ovi des a speci f i cat i on 
met hod f or  t he Cont r act or  t o eval uat e and mi t i gat e 
ASR i n concr et e mi xt ur es.   The expansi on l i mi t s 
speci f i ed i n Sect i on 32 13 14. 13 ar e r equi r ement s 
f or  pavement s and ext er i or  s l ab const r uct i on.   For  
st r uct ur al  concr et e appl i cat i ons t he measur ed 
expansi on must  be l ess t han 0. 10 per cent .   I t  may 
not  be economi cal  or  pr act i cal  t o speci f y di f f er ent  
t est  l i mi t  r equi r ement s f or  use on t he same pr oj ect ,  
i n whi ch case t he l ower  l i mi t  i s  r equi r ed by t he 
application

The desi gner  may use t he speci f i cat i on met hod i n 
Sect i on 32 13 14. 13 by i ncor por at i ng t he r el evant  
par agr aphs i nt o t hi s speci f i cat i on,  or  may use t he 
f ol l owi ng r equi r ement s ( r et ai n ei t her  t he 0. 10 or  
t he 0. 08 per cent  expansi on l i mi t s  as appr opr i at e) .

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

For  f i ne and coar se aggr egat es meet  t he qual i t y  and gr adi ng r equi r ement s of  
ASTM C33/ C33M[  and t est  and eval uat e f or  al kal i - aggr egat e r eact i v i t y i n 
accor dance wi t h ASTM C1260.   Per f or m eval uat i on of  f i ne and coar se 
aggr egat es separ at el y and i n combi nat i on,  mat chi ng t he pr oposed mi x desi gn 
pr opor t i oni ng.   Al l  r esul t s of  t he separ at e and combi nat i on t est i ng must  
have a measur ed expansi on l ess t han 0. 08 per cent  at  28 days af t er  cast i ng.   
I f  t he t est  dat a i ndi cat es 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 C1260 and 
ASTM C1567.   Per f or m t he addi t i onal  t est i ng usi ng ASTM C1260 and ASTM C1567 
usi ng t he l ow al kal i  por t l and cement  i n combi nat i on wi t h gr ound gr anul at ed 
bl ast  f ur nace ( GGBF)  s l ag,  or  Cl ass F f l y  ash.   Use GGBF sl ag i n t he r ange 
of  40 t o 50 per cent  of  t he t ot al  cement i t i ous mat er i al  by mass.   Use Cl ass 
F f l y  ash i n t he r ange of  25 t o 40 per cent  of  t he t ot al  cement i t i ous 
mat er i al  by mass] .   Submi t  cer t i f i cat es of  compl i ance and t est  r epor t s f or  
aggr egat es showi ng t he mat er i al ( s)  meet s t he qual i t y  and gr adi ng 
r equi r ement s of  t he speci f i cat i ons under  whi ch i t  i s  f ur ni shed.

2. 2. 3   Admixtures

Pr ovi de admi xt ur es,  when r equi r ed or  appr oved,  i n compl i ance wi t h t he 
appr opr i at e speci f i cat i on l i s t ed.   Ret est  chemi cal  admi xt ur es t hat  have 
been i n st or age at  t he pr oj ect  s i t e,  f or  l onger  t han 6 mont hs or  t hat  have 
been subj ect ed t o f r eezi ng,  at  t he expense of  t he Cont r act or  at  t he r equest  
of  t he Cont r act i ng Of f i cer  and wi l l  be r ej ect ed i f  t est  r esul t s ar e not  
satisfactory.
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2. 2. 3. 1   Ai r - Ent r ai ni ng Admi xt ur e

Pr ovi de ai r - ent r ai ni ng admi xt ur e t hat  meet s t he r equi r ement s of  
ASTM C260/ C260M.

[ 2. 2. 3. 2   Accel er at i ng Admi xt ur e

Pr ovi de cal c i um chl or i de meet i ng t he r equi r ement s of  ASTM D98.   Ot her  
accel er at or s must  meet  t he r equi r ement s of  ASTM C494/ C494M,  Type C or  E.

] 2. 2. 3. 3   Wat er - Reduci ng or  Ret ar di ng Admi xt ur e

Pr ovi de wat er - r educi ng or  r et ar di ng admi xt ur e meet i ng t he r equi r ement s of  
ASTM C494/ C494M,  Type A,  B,  or  D.   [ Hi gh- r ange wat er  r educi ng admi xt ur e 
Type F [ or  G]  may be used onl y when appr oved,  appr oval  bei ng cont i ngent  
upon par t i cul ar  pl acement  r equi r ement s as descr i bed i n t he Cont r act or ' s 
Qual i t y Cont r ol  Pl an. ]

2. 2. 4   Water

Mi xi ng and cur i ng wat er  i n compl i ance wi t h t he r equi r ement s of  
ASTM C1602/ C1602M;  [ pot abl e,  and]  f r ee of  i nj ur i ous amount s of  oi l ,  aci d,  
sal t ,  or  al kal i .   Submi t  t est  r epor t  showi ng wat er  compl i es wi t h 
ASTM C1602/ C1602M.

[ 2. 2. 5   Rei nf or c i ng St eel

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  Sect i on 
03 20 00. 00 10 CONCRETE REI NFORCI NG i s t o be used.

Al so del et e t hi s par agr aph i f  f i ber cr et e i s accept ed 
f or  use by t he Cont r act i ng Of f i cer .

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

Pr ovi de r ei nf or c i ng bar s conf or mi ng t o t he r equi r ement s of  ASTM A615/ A615M, 
Gr ade 60,  def or med.   Pr ovi de wel ded st eel  wi r e r ei nf or cement  conf or mi ng t o 
t he r equi r ement s of  ASTM A1064/ A1064M.   Det ai l  r ei nf or cement  not  i ndi cat ed 
i n accor dance wi t h ACI  301M ACI  301 and ACI  SP- 66.   Pr ovi de mechani cal  
r ei nf or c i ng bar  connect or s i n accor dance wi t h ACI  301M ACI  301 and pr ovi de 
125 per cent  mi ni mum yi el d st r engt h of  t he r ei nf or cement  bar .

][ 2. 2. 6   Expansi on Joi nt  Fi l l er  St r i ps,  Pr emol ded

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  Sect i on 
03 15 00. 00 10 CONCRETE ACCESSORI ES
 i s used.

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

Expansi on j oi nt  f i l l er  st r i ps,  pr emol ded of  sponge r ubber  conf or mi ng t o 
ASTM D1752,  Type I .

][ 2. 2. 7   Joi nt  Seal ant s -  Fi el d Mol ded Seal ant s

**************************************************************************
NOTES:   Use ASTM C920 f or  f i el d- mol ded seal ant s i n 
smal l  hydr aul i c st r uct ur es.
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Del et e t hi s par agr aph i f  Sect i on 03 15 00. 00 10 
CONCRETE ACCESSORI ES i s used.

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

Conf or m t o ASTM C920,  Type M,  Gr ade NS,  Cl ass 25,  use NT f or  ver t i cal  
j oi nt s and Type M,  Gr ade P,  Cl ass 25,  use T f or  hor i zont al  j oi nt s.   Pr ovi de 
pol yet hyl ene t ape,  coat ed paper ,  met al  f oi l ,  or  s i mi l ar  t ype bond br eaker  
mat er i al s.   The backup mat er i al  needs t o be compr essi bl e,  nonshr i nk,  
nonr eact i ve wi t h t he seal ant ,  and a nonabsor pt i ve mat er i al  such as ext r uded 
but y l  or  pol ychl or opr ene f oam r ubber .   I mmedi at el y pr i or  t o i nst al l at i on of  
f i el d- mol ded seal ant s,  c l ean t he j oi nt  of  al l  debr i s and f ur t her  c l eaned 
usi ng wat er ,  chemi cal  sol vent s,  or  ot her  means as r ecommended by t he 
seal ant  manuf act ur er  or  di r ect ed.

][ 2. 2. 8   Formwork

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  Sect i on 
03 11 13. 00 10 STRUCTURAL CAST- I N- PLACE CONCRETE 
FORMI NG i s used.

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

Desi gn and engi neer  t he f or mwor k as wel l  as i t s  const r uct i on i n accor dance 
with ACI  301M ACI  301 Sect i on 2 and 5 and ACI  347R.   Fabr i cat e of  wood,  
st eel ,  or  ot her  appr oved mat er i al .   Submi t  f or mwor k desi gn pr i or  t o t he 
f i r st  concr et e pl acement .

][ 2. 2. 9   For m Coat i ngs

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  Sect i on 
03 11 13. 00 10 STRUCTURAL CAST- I N- PLACE CONCRETE 
FORMI NG i s used.

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

Pr ovi de f or m coat i ng i n accor dance wi t h ACI  301M ACI  301.

][ 2. 2. 10   Vapor  Ret ar der [  and Vapor Bar r i er ]

[ ASTM E1745 Cl ass [ C]  [ A]  [ B]  pol yet hyl ene sheet i ng,  mi ni mum [ 0. 25]  [ 0. 38]  
mm [ 10]  [ 15]  mi l  t hi ckness or  ot her  equi val ent  mat er i al  wi t h a maxi mum 
per meance r at i ng of  0. 04 per ms per  ASTM E96/ E96M. ]  [ ASTM E1745 Cl ass [ C]  
[ A]  [ B]  pol yet hyl ene sheet i ng,  mi ni mum [ 0. 25]  [ 0. 38]  mm [ 10]  [ 15]  mi l  
t hi ckness or  ASTM E1993/ E1993M bi t umi nous membr ane or  ot her  equi val ent  
mat er i al  wi t h a maxi mum per meance r at i ng of  0. 01 per ms per  ASTM E96/ E96M.]

Consi der  pl ast i c  vapor  r et ar der s and adhesi ves wi t h a hi gh r ecycl ed 
cont ent ,  l ow t oxi c i t y l ow VOC ( Vol at i l e Or gani c Compounds)  l evel s.

] 2. 2. 11   Cur i ng Mat er i al s

Pr ovi de cur i ng mat er i al s i n accor dance wi t h ACI  301M ACI  301,  Sect i on 5.

2. 3   READY- MI X CONCRETE

Pr ovi de r eady- mi x concr et e wi t h mi x desi gn dat a conf or mi ng t o ACI  301M 
ACI  301 Par t  2.   Submi t  del i ver y t i cket s i n accor dance wi t h ASTM C94/ C94M 
f or  each r eady- mi x concr et e del i ver y,  i ncl ude t he f ol l owi ng addi t i onal  
i nf or mat i on:  .
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a.   Type and br and cement

b.   Cement  cont ent  i n 43 k i l ogr am 94- pound bags per  cubi c met er  yar d of  
concrete

c.   Maxi mum si ze of  aggr egat e

d.   Amount  and br and name of  admi xt ur e

e.   Tot al  wat er  cont ent  expr essed by wat er  cement i t i ous mat er i al  r at i o

2. 4   ACCESSORIES

2. 4. 1   Waterstops

2. 4. 1. 1   PVC Wat er st op

Pol yvi nyl chl or i de wat er st ops conf or mi ng t o COE CRD- C 572.

2. 4. 1. 2   Rubber  Wat er st op

Rubber  wat er st ops conf or mi ng t o COE CRD- C 513.

2. 4. 1. 3   Ther mopl ast i c El ast omer i c Rubber  Wat er st op

Ther mopl ast i c el ast omer i c r ubber  wat er st ops conf or mi ng t o ASTM D471.

2. 4. 1. 4   Hydr ophi l i c  Wat er st op

Swel l abl e st r i p t ype compound of  pol ymer  modi f i ed chl or opr ene r ubber  t hat  
swel l s upon cont act  wi t h wat er  conf or mi ng t o ASTM D412 as f ol l ows:   Tensi l e 
st r engt h 2. 9 MPa 420 psi  mi ni mum;  ul t i mat e el ongat i on 600 per cent  mi ni mum.   
Mi ni mum har dness of  50 on t he t ype A dur omet er  and t he vol umet r i c expansi on 
r at i o i n di st i l l ed wat er  at  20 degr ees C 70 degr ees F;  3 t o 1 mi ni mum.

2. 4. 2   Chemi cal  Fl oor  Har dener

Pr ovi de har dener  whi ch i s a col or l ess aqueous sol ut i on cont ai ni ng a bl end 
of  i nor gani c s i l i cat e or  s i l i conat e mat er i al  and pr opr i et ar y component s 
combi ned wi t h a wet t i ng agent ;  t hat  penet r at es,  har dens,  and densi f i es 
concr et e sur f aces.   Submi t  manuf act ur es i nst r uct i ons f or  pl acement  of  
l i qui d chemi cal  f l oor  har dener .

2. 4. 3   Cur i ng Compound

Pr ovi de cur i ng compound conf or mi ng t o ASTM C309.   Submi t  manuf act ur es 
i nst r uct i ons f or  pl aci ng cur i ng compound.

PART 3   EXECUTI ON

3. 1   PREPARATION

Pr epar e const r uct i on j oi nt s t o expose coar se aggr egat e.   The sur f ace must  
be c l ean,  damp,  and f r ee of  l ai t ance.   Const r uct  r amps and wal kways,  as 
necessar y,  t o al l ow saf e and expedi t i ous access f or  concr et e and wor kmen.   
Remove snow,  i ce,  st andi ng or  f l owi ng wat er ,  l oose par t i c l es,  debr i s,  and 
f or ei gn mat t er .   Sat i sf act or i l y  compact  ear t h f oundat i ons.   Make spar e 
v i br at or s avai l abl e.   Pl acement  cannot  begi n unt i l  t he ent i r e pr epar at i on 
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has been accept ed by t he Gover nment .

3. 1. 1   Embedded I t ems

Secur e r ei nf or cement  i n pl ace af t er  j oi nt s,  anchor s,  and ot her  embedded 
i t ems have been posi t i oned.   Ar r ange i nt er nal  t i es so t hat  when t he f or ms 
ar e r emoved t he met al  par t  of  t he t i e i s  not  l ess t han 50 mm 2 i nches f r om 
concr et e sur f aces per manent l y exposed t o v i ew or  exposed t o wat er  on t he 
f i ni shed st r uct ur es.   Pr epar e embedded i t ems so t hey ar e be f r ee of  oi l  and 
ot her  f or ei gn mat t er s such as l oose coat i ngs or  r ust ,  pai nt ,  and scal e.   
The embeddi ng of  wood i n concr et e i s per mi t t ed onl y when speci f i cal l y  
aut hor i zed or  di r ect ed.   Pr ovi de al l  equi pment  needed t o pl ace,  
consol i dat e,  pr ot ect ,  and cur e t he concr et e at  t he pl acement  s i t e and i n 
good oper at i ng condi t i on.

3. 1. 2   For mwor k I nst al l at i on

For ms must  be pr oper l y al i gned,  adequat el y suppor t ed,  and mor t ar - t i ght .   
Pr ovi de smoot h f or m sur f aces,  f r ee f r om i r r egul ar i t i es,  dent s,  sags,  or  
hol es when used f or  per manent l y exposed f aces.   Chamf er  al l  exposed j oi nt s 
and edges ,  unl ess ot her wi se i ndi cat ed.

[ 3. 1. 3   Vapor  Ret ar der [  and Vapor  Bar r i er ]  I nst al l at i on

**************************************************************************
NOTE:   Use a vapor  bar r i er  onl y when i t  i s  desi r abl e 
t o pr event  mi gr at i on of  moi st ur e t hr ough sl abs of  
buildings.

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

I nst al l  i n accor dance wi t h ASTM E1643.   Appl y vapor  r et ar der [  andbar r i er ]  
over  gr avel  f i l l .   Lap edges not  l ess t han 300 mm 12 i nches.   Seal  al l  
j oi nt s wi t h pr essur e- sensi t i ve adhesi ve not  l ess t han 50 mm 2 i nches wi de.   
Pr ot ect  t he vapor  bar r i er  at  al l  t i mes t o pr event  i nj ur y or  di spl acement  
pr i or  t o and dur i ng concr et e pl acement .

] 3. 1. 4   Pr oduct i on of  Concr et e

3. 1. 4. 1   Ready- Mi xed Concr et e

Pr ovi de r eady- mi xed concr et e conf or mi ng t o ASTM C94/ C94M except  as 
ot her wi se speci f i ed.

3. 1. 4. 2   Concr et e Made by Vol umet r i c Bat chi ng and Cont i nuous Mi xi ng

Conf or m t o ASTM C685/ C685M.

[ 3. 1. 4. 3   Bat chi ng and Mi x i ng Equi pment

The opt i on of  us i ng an on- si t e bat chi ng and mi xi ng f aci l i t y  i s  avai l abl e.   
The f aci l i t y  must  pr ovi de suf f i c i ent  bat chi ng and mi xi ng equi pment  capaci t y 
t o pr event  col d j oi nt s.   Submi t  t he met hod of  measur i ng mat er i al s,  bat chi ng 
oper at i on,  and mi xer  f or  r evi ew,  and manuf act ur er ' s dat a f or  bat chi ng and 
mi xi ng equi pment  demonst r at i ng compl i ance wi t h t he appl i cabl e 
speci f i cat i ons.   [ Pr ovi de an Onsi t e Pl ant  conf or mi ng t o t he r equi r ement s of  
either ASTM C94/ C94M or  ASTM C685/ C685M.]
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] [ 3. 1. 5   Waterstops

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  Sect i on 
03 15 00. 00 10 CONCRETE ACCESSORI ES
 i s t o be used.

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

I nst al l  and spl i ce wat er st ops as di r ect ed by t he manuf act ur er .

] 3. 2   CONVEYI NG AND PLACI NG CONCRETE

Convey and pl ace concr et e i n accor dance wi t h ACI  301M ACI  301,  Sect i on 5.

3. 2. 1   Col d- Weat her  Requi r ement s

Pl ace concr et e i n col d weat her  i n accor dance wi t h ACI  306R

3. 2. 2   Hot - Weat her  Requi r ement s

Pl ace concr et e i n hot  weat her  i n accor dance wi t h ACI  305R

3. 3   FINISHING

3. 3. 1   Temper at ur e Requi r ement

Do not  f i ni sh or  r epai r  concr et e when ei t her  t he concr et e or  t he ambi ent  
t emper at ur e i s bel ow 10 degr ees C 50 degr ees F.

3. 3. 2   Fi ni shi ng For med Sur f aces

Remove al l  f i ns and l oose mat er i al s ,  and sur f ace def ect s i ncl udi ng f i l l i ng 
of  t i e hol es.   Repai r  al l  honeycomb ar eas and ot her  def ect s.   Remove al l  
unsound concr et e f r om ar eas t o be r epai r ed.   Ream or  chi p sur f ace def ect s 
gr eat er  t han 13 mm 1/ 2 i nch i n di amet er  and hol es l ef t  by r emoval  of  t i e 
r ods i n al l  sur f aces not  t o r ecei ve addi t i onal  concr et e and f i l l  wi t h 
dr y- pack mor t ar .   Br ush- coat  t he pr epar ed ar ea wi t h an appr oved epoxy r esi n 
or  l at ex bondi ng compound or  wi t h a neat  cement  gr out  af t er  dampeni ng and 
f i l l i ng wi t h mor t ar  or  concr et e.   Use a bl end of  por t l and cement  and whi t e 
cement  i n mor t ar  or  concr et e f or  r epai r s t o al l  sur f aces per manent l y 
exposed t o v i ew shal l  be so t hat  t he f i nal  col or  when cur ed i s t he same as 
adj acent  concr et e.

3. 3. 3   Fi ni shi ng Unf or med Sur f aces

Fi ni sh unf or med sur f aces i n accor dance wi t h ACI  301M ACI  301,  Sect i on 5.

FINISH LOCATION

Float

Trowel

Br oom or  Bel t
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3. 3. 3. 1   Fl at  Fl oor  Fi ni shes

**************************************************************************
NOTE:   Fl oor  f l at ness and f l oor  l evel ness af f ect s 
t he appear ance and f unct i on of  f i ni shes appl i ed t o 
t he concr et e and i n s i t uat i ons such as l ar ge or  l ong 
expanses of  gl ossy f l oor  mat er i al s.   Low t ol er ances 
f or  subsequent  f i ni sh mat er i al s ( f or  exampl e,  t hi n 
set  cer ami c and por cel ai n t i l e and wood gymnasi um 
f l oor s)  r equi r e t he desi gner  t o speci f y hi gher  t han 
nor mal  f l oor  f l at ness r equi r ement s.   Hi gher  " F"  
r at i ngs ar e mor e st r i ngent  and t i ght er  t ol er ances of  
F number s st op at  100.   The number s pr ovi ded i n 
br acket s ar e t ypi cal  number s,  but  A/ E shoul d 
r esear ch and sel ect  F number s hi gh enough t o get  
desi r ed r esul t s but  not  so hi gh as t o cause undue 
cost  i ncr eases and const r uct i on i ssues.   An 
FF20/ FL15 i s equi val ent  t o 8 mm i n 3 met er s 5/ 16 
i nches i n 10 f eet .   Thi s t est  met hod i s not  sui t abl e 
f or  unshor ed decks.   Fi t t ed par t i t i ons need an FL 
gr eat er  t han or  equal  t o 25.

The F- number s ar e gi ven bel ow f or  pur poses of  
i l l ust r at i on onl y.

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

I n accor dance wi t h ACI  302. 1R,  const r uct  i n accor dance wi t h one of  t he 
met hods r ecommended i n Tabl e 7. 15. 3,  " Typi cal  Composi t e FF/ FL Val ues f or  
Var i ous Const r uct i on Met hods. "   ACI  117 f or  t ol er ances t est ed by ASTM E1155M
 or  ASTM E1155.   These r equi r ement s ar e based upon t he l at est  FF/ FL met hod.

3. 3. 3. 1. 1   Fl oor  Sl abs

Conf or m f l oor  s l abs on gr ade t o t he f ol l owi ng ACI  F- number  r equi r ement s 
unl ess not ed ot her wi se:

Speci f i ed Over al l  Val ues FF30/ FL23 mi ni mum [ FF_____/ FL_____]

Mi ni mum Local  Val ues FF17/ FL15 mi ni mum [ FF_____/ FL_____]

3. 3. 3. 1. 2   Subj ect  t o Vehi cul ar  Tr af f i c

Fl oor  s l abs on gr ade subj ect  t o vehi cul ar  t r af f i c  or  r ecei v i ng t hi n- set  
f l oor i ng shal l  conf or m t o t he f ol l owi ng ACI  F- number  r equi r ement s:

Speci f i ed Over al l  Val ues FF35/ FL25 mi ni mum [ FF_____/ FL_____]

Mi ni mum Local  Val ues FF25/ FL17 mi ni mum [ FF_____/ FL_____]

3. 3. 3. 2   Measur ement  of  Fl oor  Tol er ances

Test  f l oor  s l abs wi t hi n 24 hour s of  t he f i nal  t r owel i ng.   Submi t  t est  
r esul t s t o Cont r act i ng Of f i cer  wi t hi n 12 hour s af t er  col l ect i ng dat a.   
Fl oor  f l at ness i nspect or  must l  pr ovi de a t ol er ance r epor t  whi ch i nc l udes:

a.   Name of  Pr oj ect

b.   Name of  Cont r act or
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c.   Dat e of  Dat a Col l ect i on

d.   Dat e of  Tol er ance Repor t

e.   A Key Pl an Showi ng Locat i on of  Dat a Col l ect ed

f .   Resul t s Requi r ed by ASTM E1155M ASTM E1155

[ 3. 3. 3. 3   Expansi on and Cont r act i on Joi nt s

**************************************************************************
NOTES:   Ref er  t o ACI  224. 3R f or  gui dance on 
expansi on j oi nt s.

The dept h of  cont r act i on j oi nt s must  be 1/ 4 t o 1/ 3 
of  t he t hi ckness of  t he s l ab.

The maxi mum spaci ng ( i n mm f eet )  bet ween adj acent  
j oi nt s shal l  be 30 t i mes t he concr et e t hi ckness ( i n 
mm f eet )  f or  s l abs exposed t o t he envi r onment .

Del et e t hi s par agr aph i f  Sect i on 03 15 00. 00 10 
CONCRETE ACCESSORI ES
 i s used.

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

Make expansi on and cont r act i on j oi nt s i n accor dance wi t h t he det ai l s  shown 
or  as ot her wi se speci f i ed.   Pr ovi de 13 mm  1/ 2 i nch t hi ck t r ansver se 
expansi on j oi nt s wher e new wor k abut s an exi st i ng concr et e.   Pr ovi de 
expansi on j oi nt s at  a maxi mum spaci ng of  10 m 30 f eet  on cent er  i n 
s i dewal ks [ and at  a maxi mum spaci ng of  [ _____]  met er s f eet  i n s l abs] ,  
unl ess ot her wi se i ndi cat ed.   Pr ovi de cont r act i on j oi nt s at  a maxi mum 
spaci ng of  [ 2]  [ _____]  l i near  met er s [ 6]  [ _____]  l i near  f eet  i n s i dewal ks 
[ and at  a maxi mum spaci ng of  [ _____]  met er s f eet  i n s l abs] ,  unl ess 
ot her wi se i ndi cat ed.   Cut  cont r act i on j oi nt s at  a mi ni mum of  [ 25]  [ _____]  mm
 [ 1]  [ _____]  i nch( es)  deep wi t h a j oi nt i ng t ool  af t er  t he sur f ace has been 
finished.

] 3. 4   CURI NG AND PROTECTI ON

Cur e and pr ot ect  i n accor dance wi t h ACI  301M ACI  301,  Sect i on 5.

3. 5   FORM WORK

Pr ovi de f or m wor k i n accor dance wi t h ACI  301M ACI  301,  Sect i on 2 and 
Sect i on 5.

3. 5. 1   Removal  of  For ms

Remove f or ms i n accor dance wi t h ACI  301M ACI  301,  Sect i on 2.

3. 6   STEEL REI NFORCI NG

Rei nf or cement  must  be f r ee f r om l oose,  f l aky r ust  and scal e,  and f r ee f r om 
oi l ,  gr ease,  or  ot her  coat i ng whi ch mi ght  dest r oy or  r educe t he 
r ei nf or cement ' s bond wi t h t he concr et e.
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3. 6. 1   Fabrication

Shop f abr i cat e st eel  r ei nf or cement  i n accor dance wi t h ACI  318 and ACI  SP- 66.   
Pr ovi de shop det ai l s  and bendi ng i n accor dance wi t h ACI  318 and ACI  SP- 66.

3. 6. 2   Splicing

Per f or m spl i ces i n accor dance wi t h ACI  318 and ACI  SP- 66.

3. 6. 3   Supports

Secur e r ei nf or cement  i n pl ace by t he use of  met al  or  concr et e suppor t s,  
spacer s,  or  t i es.

3. 7   EMBEDDED I TEMS

Bef or e pl aci ng concr et e,  t ake car e t o det er mi ne t hat  al l  embedded i t ems ar e 
f i r ml y and secur el y f ast ened i n pl ace.   Pr ovi de embedded i t ems f r ee of  oi l  
and ot her  f or ei gn mat t er ,  such as l oose coat i ngs of  r ust ,  pai nt  and scal e.   
Embeddi ng of  wood i n concr et e i s per mi t t ed onl y when speci f i cal l y  
aut hor i zed or  di r ect ed.

3. 8   CHEMI CAL FLOOR HARDENER

**************************************************************************
NOTE:   Cl ear l y i ndi cat e s l ab sur f aces r equi r i ng a 
chemi cal  har dener .   Such t r eat ment  i s  sui t abl e f or  
sur f aces of  concr et e f l oor s i n equi pment  r ooms and 
on ot her  f l oor  sur f aces t hat  ar e subj ect  t o l i ght  
f oot  t r af f i c  onl y and wi l l  not  be cover ed wi t h 
r esi l i ent  f l oor i ng,  pai nt ,  or  ot her  f i ni sh coat i ng.

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

Appl y Chemi cal  Fl oor  Har dener  wher e i ndi cat ed,  af t er  cur i ng and dr y i ng 
concr et e sur f ace.   Di l ut e l i qui d har dener  wi t h wat er  and appl y i n t hr ee 
coat s.   Fi r st  coat  i s  one- t hi r d st r engt h,  second coat  one- hal f  st r engt h,  
and t hi r d coat  t wo- t hi r ds st r engt h.   Appl y each coat  evenl y and al l ow i t  t o 
dr y 24 hour s bef or e appl y i ng next  coat .   Appl y pr opr i et ar y chemi cal  
har dener s i n accor dance wi t h manuf act ur er ' s pr i nt ed di r ect i ons.

3. 9   TESTI NG AND I NSPECTI NG

Repor t  t he r esul t s of  al l  t est s and i nspect i ons conduct ed at  t he pr oj ect  
s i t e i nf or mal l y at  t he end of  each shi f t .   Submi t  wr i t t en r epor t s weekl y.   
Del i ver  wi t hi n t hr ee days af t er  t he end of  each weekl y r epor t i ng per i od.   
See Sect i on 01 45 00. 00 10 QUALI TY CONTROL.

3. 9. 1   Fi el d Test i ng Techni c i ans

The i ndi v i dual s who sampl e and t est  concr et e must  have demonst r at ed a 
knowl edge and abi l i t y  t o per f or m t he necessar y t est  pr ocedur es equi val ent  
t o t he ACI  mi ni mum gui del i nes f or  cer t i f i cat i on of  Concr et e Fi el d Test i ng 
Techni c i ans,  Gr ade I .

3. 9. 2   Pr epar at i ons f or  Pl aci ng

I nspect  f oundat i on or  const r uct i on j oi nt s,  f or ms,  and embedded i t ems i n 
suf f i c i ent  t i me pr i or  t o each concr et e pl acement  t o cer t i f y  t hat  i t  i s  
r eady t o r ecei ve concr et e.
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3. 9. 3   Sampl i ng and Test i ng

a.   Obt ai n sampl es and t est  concr et e f or  qual i t y  cont r ol  dur i ng pl acement .   
Sampl e f r esh concr et e f or  t est i ng i n accor dance wi t h ASTM C172/ C172M.   
Make si x t est  cy l i nder s.

b.   Test  concr et e f or  compr essi ve st r engt h at  7 and 28 days f or  each desi gn 
mi x and f or  ever y 77 cubi c met er s 100 cubi c yar ds of  concr et e.   Test  
t wo cyl i nder s at  7 days;  t wo cyl i nder s at  28 days;  and hol d t wo 
cyl i nder s i n r eser ve.   Conf or m t est  speci mens t o ASTM C31/ C31M.   
Per f or m compr essi ve st r engt h t est i ng conf or mi ng t o ASTM C39/ C39M.

c.   Test  s l ump at  t he [ pl ant ]  [ s i t e of  di schar ge]  f or  each desi gn mi x i n 
accor dance wi t h ASTM C143/ C143M.   Check s l ump [ once]  [ t wi ce]  dur i ng 
each shi f t  t hat  concr et e i s pr oduced [ f or  each st r engt h of  concr et e 
required].

d.   Test  ai r  cont ent  f or  ai r - ent r ai ned concr et e i n accor dance wi t h 
ASTM C231/ C231M.   Test  concr et e usi ng l i ght wei ght  or  ext r emel y por ous 
aggr egat es i n accor dance wi t h ASTM C173/ C173M.   Check ai r  cont ent  at  
l east  [ once]  [ t wi ce]  dur i ng each shi f t  t hat  concr et e i s pl aced [ f or  
each st r engt h of  concr et e r equi r ed] .

e.   Det er mi ne t emper at ur e of  concr et e at  t i me of  pl acement  i n accor dance 
with ASTM C1064/ C1064M.   Check concr et e t emper at ur e at  l east  [ once]  
[ t wi ce]  dur i ng each shi f t  t hat  concr et e i s pl aced [ f or  each st r engt h of  
concr et e r equi r ed] .

3. 9. 4   Act i on Requi r ed

3. 9. 4. 1   Placing

Do not  begi n pl acement  unt i l  t he avai l abi l i t y  of  an adequat e number  of  
accept abl e v i br at or s,  whi ch ar e i n wor ki ng or der  and have compet ent  
oper at or s,  has been ver i f i ed.   Di scont i nue pl aci ng i f  any l i f t  i s  
i nadequat el y consol i dat ed.

3. 9. 4. 2   Ai r  Cont ent

Whenever  an ai r  cont ent  t est  r esul t  i s  out s i de t he speci f i cat i on l i mi t s,  
adj ust  t he dosage of  t he ai r - ent r ai nment  admi xt ur e pr i or  t o del i ver y of  
concr et e t o f or ms.

3. 9. 4. 3   Slump

Whenever  a s l ump t est  r esul t  i s  out s i de t he speci f i cat i on l i mi t s,  adj ust  
t he bat ch wei ght s of  wat er  and f i ne aggr egat e pr i or  t o del i ver y of  concr et e 
t o t he f or ms.   Make t he adj ust ment s so t hat  t he wat er - cement i t i ous mat er i al  
r at i o does not  exceed t hat  speci f i ed i n t he submi t t ed concr et e mi xt ur e 
pr opor t i on and t he r equi r ed concr et e st r engt h i s s t i l l  met .

       - -  End of  Sect i on - -
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