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CONCRETE SI DEWALKS AND CURBS AND GUTTERS
04/08

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  concr et e s i dewal ks and cur bs and 
gutters.

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 may be adj ust ed t o cover  
separ at e cur bs and gut t er s or  combi nat i on cur bs and 
gut t er s.   Thi s gui de speci f i cat i on wi l l  not  be used 
f or  i nt egr al  or  monol i t hi c cur bs of  concr et e 
pavement  or  f or  cur bs and gut t er s f or  br i dges.

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

1. 1   MEASUREMENT FOR PAYMENT

**************************************************************************
NOTE:   The MEASUREMENT FOR PAYMENT and BASI S FOR 
PAYMENT par agr aphs wi l l  be del et ed i f  t he wor k 
cover ed by t hi s sect i on of  t he speci f i cat i ons i s 
i ncl uded i n one l ump sum Cont r act  pr i ce f or  t he 
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ent i r e wor k cover ed by t he i nvi t at i on f or  bi ds.
**************************************************************************

1. 1. 1   Sidewalks

The quant i t i es of  s i dewal ks t o be pai d f or  wi l l  be t he number  of  squar e 
met er s yar ds of  each dept h of  s i dewal k const r uct ed as i ndi cat ed.

1. 1. 2   Cur bs and Gut t er s

The quant i t i es of  cur bs and gut t er s t o be pai d f or  wi l l  be t he number  of  
l i near  met er sf eet  of  each cr oss sect i on const r uct ed as i ndi cat ed,  measur ed 
al ong t he f ace of  t he cur b at  t he gut t er  l i ne.

1. 2   BASI S FOR PAYMENT

1. 2. 1   Sidewalks

Payment  of  t he quant i t i es of  s i dewal ks measur ed as speci f i ed wi l l  be at  t he 
Cont r act  uni t  pr i ce per  squar e met er  yar d of  t he t hi ckness speci f i ed.

1. 2. 2   Cur bs and Gut t er s

Payment  of  t he quant i t i es of  cur bs and gut t er s measur ed as speci f i ed wi l l  
be at  t he Cont r act  uni t  pr i ce per  l i near  met er  f oot  of  each cr oss sect i on.

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  
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 ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO M 182 ( 2005;  R 2017)  St andar d Speci f i cat i on f or  
Bur l ap Cl ot h Made f r om Jut e or  Kenaf  and 
Cot t on Mat s
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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 C143/ C143M ( 2015)  St andar d Test  Met hod f or  Sl ump of  
Hydr aul i c- Cement  Concr et e

ASTM C171 ( 2016)  St andar d Speci f i cat i on f or  Sheet  
Mat er i al s f or  Cur i ng 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 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 ( 2017)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he Fi el d

ASTM C920 ( 2014a)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM D1751 ( 2004;  E 2013;  R 2013)  St andar d 
Speci f i cat i on f or  Pr ef or med Expansi on 
Joi nt  Fi l l er  f or  Concr et e Pavi ng and 
St r uct ur al  Const r uct i on ( Nonext r udi ng and 
Resi l i ent  Bi t umi nous Types)

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 D5893/ D5893M ( 2016)  St andar d Speci f i cat i on f or  Col d 
Appl i ed,  Si ngl e Component ,  Chemi cal l y 
Cur i ng Si l i cone Joi nt  Seal ant  f or  Por t l and 
Cement  Concr et e Pavement s

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC A117. 1 COMM ( 2017)  St andar d And Comment ar y Accessi bl e 
and Usabl e Bui l di ngs and Faci l i t i es
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1. 4   SYSTEM DESCRI PTI ON

1. 4. 1   Gener al  Requi r ement s

Pr ovi de pl ant ,  equi pment ,  machi nes,  and t ool s used i n t he wor k subj ect  t o 
appr oval  and mai nt ai ned i n a sat i sf act or y wor ki ng condi t i on at  al l  t i mes.   
The equi pment  must  have t he capabi l i t y  of  pr oduci ng t he r equi r ed pr oduct ,  
meet i ng gr ade cont r ol s,  t hi ckness cont r ol  and smoot hness r equi r ement s as 
speci f i ed.   Use of  t he equi pment  must  be di scont i nued i f  i t  pr oduces 
unsat i sf act or y r esul t s.   The Cont r act i ng Of f i cer  must  have access at  al l  
t i mes t o t he pl ant  and equi pment  t o ensur e pr oper  oper at i on and compl i ance 
wi t h speci f i cat i ons.

1. 4. 2   Sl i p For m Equi pment

Sl i p f or m paver  or  cur b f or mi ng machi ne,  wi l l  be appr oved based on t r i al  
use on t he j ob and must  be sel f - pr opel l ed,  aut omat i cal l y  cont r ol l ed,  
cr awl er  mount ed,  and capabl e of  spr eadi ng,  consol i dat i ng,  and shapi ng t he 
pl ast i c concr et e t o t he desi r ed cr oss sect i on i n 1 pass.

1. 5   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 

SECTI ON 32 16 13  Page 6



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 
SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Concrete

[ Bi odegr adabl e For m Rel ease Agent ]

SD- 06 Test  Repor t s

Fi el d Qual i t y Cont r ol

1. 6   ENVI RONMENTAL REQUI REMENTS

1. 6. 1   Pl aci ng Dur i ng Col d Weat her

Do not  pl ace concr et e when t he ai r  t emper at ur e r eaches 5 degr ees C 40 
degr ees F and i s  f al l i ng,  or  i s  al r eady bel ow t hat  poi nt .   Pl acement  may 
begi n when t he ai r  t emper at ur e r eaches 2 degr ees C 35 degr ees F and i s 
r i s i ng,  or  i s  al r eady above 5 degr ees C 40 degr ees F.   Make pr ovi s i ons t o 
pr ot ect  t he concr et e f r om f r eezi ng dur i ng t he speci f i ed cur i ng per i od.   I f  
necessar y t o pl ace concr et e when t he t emper at ur e of  t he ai r ,  aggr egat es,  or  
wat er  i s  bel ow 2 degr ees C 35 degr ees F,  pl acement  and pr ot ect i on must  be 
appr oved i n wr i t i ng.   Appr oval  wi l l  be cont i ngent  upon f ul l  conf or mance 
wi t h t he f ol l owi ng pr ovi s i ons.   The under l y i ng mat er i al  must  be pr epar ed 
and pr ot ect ed so t hat  i t  i s  ent i r el y f r ee of  f r ost  when t he concr et e i s 
deposi t ed.   [ Mi x i ng wat er  and aggr egat es]  [ Mi x i ng wat er ]  [ Aggr egat es]  must  
be heat ed as necessar y t o r esul t  i n t he t emper at ur e of  t he i n- pl ace 
concr et e bei ng bet ween 10 and 30 degr ees C 50 and 85 degr ees F.   Met hods 
and equi pment  f or  heat i ng must  be appr oved.   The aggr egat es must  be f r ee of  
i ce,  snow,  and f r ozen l umps bef or e ent er i ng t he mi xer .   Cover i ng and ot her  
means must  be pr ovi ded f or  mai nt ai ni ng t he concr et e at  a t emper at ur e of  at  
l east  10 degr ees C 50 degr ees F f or  not  l ess t han 72 hour s af t er  pl aci ng,  
and at  a t emper at ur e above f r eezi ng f or  t he r emai nder  of  t he cur i ng per i od.

1. 6. 2   Pl aci ng Dur i ng War m Weat her

The t emper at ur e of  t he concr et e as pl aced must  not  exceed 30 degr ees C85 
degr ees F except  wher e an appr oved r et ar der  i s  used.   The mi xi ng wat er  and 
aggr egat es must  be cool ed,  i f  necessar y,  t o mai nt ai n a sat i sf act or y pl aci ng 
t emper at ur e.   The pl aci ng t emper at ur e must  not  exceed 35 degr ees C95 
degr ees F at  any t i me.

PART 2   PRODUCTS

2. 1   CONCRETE

Pr ovi de concr et e conf or mi ng t o t he appl i cabl e r equi r ement s of  [ Sect i on 
03 30 00. 00 10 CAST- I N- PLACE CONCRETE]  [ Sect i on 32 13 14. 13 CONCRETE PAVI NG 
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FOR AI RFI ELDS AND OTHER HEAVY DUTY PAVEMENTS]  except  as ot her wi se 
speci f i ed.   Concr et e must  have a mi ni mum compr essi ve st r engt h of  24 MPa 
3500 psi  at  28 days.   Si ze of  aggr egat e must  not  exceed 37. 5 mm 1- 1/ 2 i nches.   
Submi t  copi es of  cer t i f i ed del i ver y t i cket s f or  al l  concr et e used i n t he 
construction.

2. 1. 1   Ai r  Cont ent

**************************************************************************
NOTE:   The ai r  cont ent  speci f i ed i s f or  concr et e 
t hat  wi l l  be subj ect ed t o f r eezi ng weat her  and t he 
possi bl e act i on of  dei c i ng chemi cal s.   I n c l i mat es 
wher e f r eezi ng i s not  a f act or  but  wher e ai r  
ent r ai nment  i s  used i n l ocal  commer ci al  pr act i ce t o 
i mpr ove t he wor kabi l i t y  and pl aceabi l i t y  of  
concr et e,  concr et e havi ng ai r  cont ent  per cent  of  4. 5 
pl us or  mi nus 1. 5 per cent  may be speci f i ed as 
Cont r act or ' s opt i on t o non ai r - ent r ai ned concr et e.

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

Mi xt ur es must  have ai r  cont ent  by vol ume of  concr et e of  5 t o 7 per cent ,  
based on measur ement s made i mmedi at el y af t er  di schar ge f r om t he mi xer .

2. 1. 2   Slump

**************************************************************************
NOTE:   The desi r ed s l ump wi l l  be i nser t ed.   
Suggest ed l i mi t s ar e 75 mm 3 i nches pl us or  mi nus 25 
mm 1 i nch f or  hand pl aced concr et e or  25 mm 1 i nch 
pl us or  mi nus 10 mm 1/ 2 i nch f or  s l i pf or med concr et e.

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

The concr et e s l ump must  be 50 mm pl us or  mi nus 25 mm 2 i nches pl us or  mi nus 
1 i nch wher e det er mi ned i n accor dance wi t h ASTM C143/ C143M.

2. 1. 3   Rei nf or cement  St eel

**************************************************************************
NOTE:   Rei nf or cement  st eel  nor mal l y wi l l  not  be 
r equi r ed f or  cur b and gut t er  const r uct i on.   Wher e 
condi t i ons exi st  t hat  make i t  advant ageous t o use 
r ei nf or cement  st eel ,  i ncl ude t he r ei nf or c i ng st eel  
det ai l s  i n t he dr awi ngs,  and i ncl ude t he f ol l owi ng 
par agr aphs i n t he Cont r act  speci f i cat i on.

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

Rei nf or cement  bar s must  conf or m t o ASTM A615/ A615M.   Wi r e mesh 
r ei nf or cement  must  conf or m t o ASTM A1064/ A1064M.

2. 2   CONCRETE CURI NG MATERI ALS

2. 2. 1   I mper vi ous Sheet  Mat er i al s

I mper vi ous sheet  mat er i al s must  conf or m t o ASTM C171,  t ype opt i onal ,  except  
t hat  pol yet hyl ene f i l m,  i f  used,  must  be whi t e opaque.

2. 2. 2   Burlap

Bur l ap must  conf or m t o AASHTO M 182.
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2. 2. 3   Whi t e Pi gment ed Membr ane- For mi ng Cur i ng Compound

Whi t e pi gment ed membr ane- f or mi ng cur i ng compound must  conf or m t o ASTM C309, 
Type 2.

2. 3   CONCRETE PROTECTI ON MATERI ALS

Concr et e pr ot ect i on mat er i al s must  be a l i nseed oi l  mi xt ur e of  equal  par t s,  
by vol ume,  of  l i nseed oi l  and ei t her  mi ner al  spi r i t s ,  napht ha,  or  
t ur pent i ne.   At  t he opt i on of  t he Cont r act or ,  commer ci al l y  pr epar ed l i nseed 
oi l  mi xt ur es,  f or mul at ed speci f i cal l y  f or  appl i cat i on t o concr et e t o 
pr ovi de pr ot ect i on agai nst  t he act i on of  dei c i ng chemi cal s may be used,  
except  t hat  emul si f i ed mi xt ur es ar e not  accept abl e.

2. 4   JOI NT FI LLER STRI PS

2. 4. 1   Cont r act i on Joi nt  Fi l l er  f or  Cur b and Gut t er

Cont r act i on j oi nt  f i l l er  f or  cur b and gut t er  must  consi st  of  har d- pr essed 
fiberboard.

2. 4. 2   Expansi on Joi nt  Fi l l er ,  Pr emol ded

**************************************************************************
NOTE:   Ei t her  t ype of  j oi nt  seal er  may be speci f i ed 
i f  det er mi ned necessar y by t he Cont r act i ng Of f i cer  
and t he i nappl i cabl e publ i cat i on r emoved.   Joi nt  
seal i ng mat er i al  may be omi t t ed wher e seal i ng of  
expansi on j oi nt s i s  not  deemed essent i al  or  
advisable.

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

Expansi on j oi nt  f i l l er ,  pr emol ded,  must  conf or m t o ASTM D1751 or  ASTM D1752, 
13 mm 1/ 2 i nch t hi ck,  unl ess ot her wi se i ndi cat ed.

2. 5   JOI NT SEALANTS

Joi nt  seal ant ,  col d- appl i ed must  conf or m t o ASTM C920 or  ASTM D5893/ D5893M.

2. 6   FORM WORK

Desi gn and const r uct  f or m wor k t o ensur e t hat  t he f i ni shed concr et e wi l l  
conf or m accur at el y t o t he i ndi cat ed di mensi ons,  l i nes,  and el evat i ons,  and 
wi t hi n t he t ol er ances speci f i ed.   For ms must  be of  wood or  st eel ,  s t r ai ght ,  
of  suf f i c i ent  st r engt h t o r esi st  spr i ngi ng dur i ng deposi t i ng and 
consol i dat i ng concr et e.   Wood f or ms must  be sur f aced pl ank,  50 mm 2 i nches 
nomi nal  t hi ckness,  st r ai ght  and f r ee f r om war p,  t wi st ,  l oose knot s,  spl i t s  
or  ot her  def ect s.   Wood f or ms must  have a nomi nal  l engt h of  3 m 10 f eet .   
Radi us bends may be f or med wi t h 19 mm 3/ 4 i nch boar ds,  l ami nat ed t o t he 
r equi r ed t hi ckness.   St eel  f or ms must  be channel - f or med sect i ons wi t h a 
f l at  t op sur f ace and wi t h wel ded br aces at  each end and at  not  l ess t han 
t wo i nt er medi at e poi nt s.   Ends of  st eel  f or ms must  be i nt er l ocki ng and 
sel f - al i gni ng.   St eel  f or ms must  i ncl ude f l exi bl e f or ms f or  r adi us f or mi ng,  
cor ner  f or ms,  f or m spr eader s,  and f i l l er s.   St eel  f or ms must  have a nomi nal  
l engt h of  3 m 10 f eet  wi t h a mi ni mum of  3 wel ded st ake pocket s per  f or m.   
St ake pi ns must  be sol i d st eel  r ods wi t h chamf er ed heads and poi nt ed t i ps 
desi gned f or  use wi t h st eel  f or ms.
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2. 6. 1   Si dewal k For ms

Si dewal k f or ms must  be of  a hei ght  equal  t o t he f ul l  dept h of  t he f i ni shed 
sidewalk.

2. 6. 2   Cur b and Gut t er  For ms

Cur b and gut t er  out s i de f or ms must  have a hei ght  equal  t o t he f ul l  dept h of  
t he cur b or  gut t er .   The i nsi de f or m of  cur b must  have bat t er  as i ndi cat ed 
and must  be secur el y f ast ened t o and suppor t ed by t he out s i de f or m.   Ri gi d 
f or ms must  be pr ovi ded f or  cur b r et ur ns,  except  t hat  bender s or  t hi n pl ank 
f or ms may be used f or  cur b or  cur b r et ur ns wi t h a r adi us of  3 m 10 f eet  or  
mor e,  wher e gr ade changes occur  i n t he r et ur n,  or  wher e t he cent r al  angl e 
i s such t hat  a r i gi d f or m wi t h a cent r al  angl e of  90 degr ees cannot  be 
used.   Back f or ms f or  cur b r et ur ns may be made of  38 mm 1- 1/ 2 i nch bender s,  
f or  t he f ul l  hei ght  of  t he cur b,  c l eat ed t oget her .   I n l i eu of  i nsi de f or ms 
f or  cur bs,  a cur b " mul e"  may be used f or  f or mi ng and f i ni shi ng t hi s 
sur f ace,  pr ovi ded t he r esul t s ar e appr oved.
**************************************************************************

NOTE:   Concr et e r el ease f l ui ds ar e r ecogni zed as a 
bi obased mat er i al .   Use mat er i al s  wi t h bi obased 
cont ent  wher e sui t abl e f or  appl i cat i on and cost  
ef f ect i ve.   Ver i f y sui t abi l i t y ,  avai l abi l i t y  wi t hi n 
t he r egi on,  cost  ef f ect i veness,  and adequat e 
compet i t i on bef or e speci f y i ng pr oduct  bi obased 
cont ent  r equi r ement s.   A r esour ce t hat  can be used 
t o i dent i f y pr oduct s wi t h bi o- based cont ent  i s  t he 
" Cat al og"  t ab wi t hi n t he USDA' s " Bi opr ef er r ed"  
websi t e at  
ht t ps: / / www. bi opr ef er r ed. gov/ Bi oPr ef er r ed/ .   Ot her  
pr oduct s wi t h bi obased cont ent  ar e al so accept abl e 
when meet i ng al l  r equi r ement s of  t hi s speci f i cat i on.

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

[ 2. 6. 3   Bi odegr adabl e For m Rel ease Agent

Pr ovi de f or m r el ease agent  t hat  i s  col or l ess and bi odegr adabl e.   A mi ni mum 
of  87 per cent  of  t he t ot al  pr oduct  must  be bi obased mat er i al .   Pr ovi de 
pr oduct  t hat  does not  bond wi t h,  st ai n,  or  adver sel y af f ect  concr et e 
sur f aces and does not  i mpai r  subsequent  t r eat ment s of  concr et e sur f aces.   
Pr ovi de f or m r el ease agent  t hat  does not  cont ai n di esel  f uel ,  
pet r ol eum- based l ubr i cat i ng oi l s ,  waxes,  or  ker osene.

] 2. 7   Det ect abl e War ni ng Syst em

Det ect abl e War ni ng Syst ems shown on t he Cont r act  pl ans ar e t o meet  
r equi r ement s of  I CC A117. 1 COMM -  Sect i on 705.

PART 3   EXECUTI ON

3. 1   SUBGRADE PREPARATI ON

**************************************************************************
NOTE:   On most  pr oj ect s,  maj or  gr adi ng oper at i ons 
i nvol v i ng excavat i on and const r uct i on of  embankment s 
wi l l  be per f or med and pai d f or  under  ot her  sect i ons 
of  t he speci f i cat i ons and,  t her ef or e,  ar e not  
i ncl uded i n t hi s  gui de speci f i cat i on.   Wher e such 
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wor k,  i ncl udi ng t he const r uct i on of  any r equi r ed 
subbase,  must  be done under  t hi s sect i on,  par agr aphs 
FORM SETTI NG,  SI DEWALK CONCRETE PLACEMENT AND 
FI NI SHI NG,  and CURB AND GUTTER CONCRETE PLACEMENT 
AND FI NI SHI NG wi l l  be r evi sed t o cover  necessar y 
addi t i onal  r equi r ement s.   The subgr ade wi l l  be 
i ndi cat ed as ext endi ng at  l east  600 mm 2 f eet  i n 
wi dt h back of  cur b,  gut t er ,  ent r ance,  and 
combi nat i on cur b and gut t er s.

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

The subgr ade must  be const r uct ed t o t he speci f i ed gr ade and cr oss sect i on 
pr i or  t o concr et e pl acement .   Subgr ade must  be pl aced and compact ed [ as 
di r ect ed]  [ i n conf or mance wi t h Sect i on [ _____] ] .

3. 1. 1   Si dewal k Subgr ade

The subgr ade must  be t est ed f or  gr ade and cr oss sect i on wi t h a t empl at e 
ext endi ng t he f ul l  wi dt h of  t he s i dewal k and suppor t ed bet ween si de f or ms.

 3. 1. 2   Cur b and Gut t er  Subgr ade

The subgr ade must  be t est ed f or  gr ade and cr oss sect i on by means of  a 
t empl at e ext endi ng t he f ul l  wi dt h of  t he cur b and gut t er .   The subgr ade 
must  be of  mat er i al s equal  i n bear i ng qual i t y  t o t he subgr ade under  t he 
adj acent  pavement .

3. 1. 3   Mai nt enance of  Subgr ade

The subgr ade must  be mai nt ai ned i n a smoot h,  compact ed condi t i on i n 
conf or mi t y wi t h t he r equi r ed sect i on and est abl i shed gr ade unt i l  t he 
concr et e i s pl aced.   The subgr ade must  be i n a moi st  condi t i on when 
concr et e i s pl aced.   The subgr ade must  be pr epar ed and pr ot ect ed t o pr oduce 
a subgr ade f r ee f r om f r ost  when t he concr et e i s deposi t ed.

3. 2   FORM SETTI NG

Set  f or ms t o t he i ndi cat ed al i gnment ,  gr ade and di mensi ons.   Hol d f or ms 
r i gi dl y i n pl ace by a mi ni mum of  3 st akes per  f or m pl aced at  i nt er val s not  
t o exceed 1. 2 m 4 f eet .   Cor ner s,  deep sect i ons,  and r adi us bends must  have 
addi t i onal  st akes and br aces,  as r equi r ed.   Cl amps,  spr eader s,  and br aces 
must  be used wher e r equi r ed t o ensur e r i gi di t y i n t he f or ms.   For ms must  be 
r emoved wi t hout  i nj ur i ng t he concr et e.   Bar s or  heavy t ool s must  not  be 
used agai nst  t he concr et e i n r emovi ng t he f or ms.   Concr et e f ound def ect i ve 
af t er  f or m r emoval  must  be pr ompt l y and sat i sf act or i l y  r epai r ed.   For ms 
must  be c l eaned and coat ed wi t h f or m oi l  or  bi odegr adabl e f or m r el ease agent
 each t i me bef or e concr et e i s pl aced.   Wood f or ms may,  i nst ead,  be 
t hor oughl y wet t ed wi t h wat er  bef or e concr et e i s pl aced,  except  t hat  wi t h 
pr obabl e f r eezi ng t emper at ur es,  oi l i ng i s mandat or y.

3. 2. 1   Sidewalks

Set  f or ms f or  s i dewal ks wi t h t he upper  edge t r ue t o l i ne and gr ade wi t h an 
al l owabl e t ol er ance of  3 mm 1/ 8 i nch i n any 3 m 10 f oot  l ong sect i on.   
Af t er  f or ms ar e set ,  gr ade and al i gnment  must  be checked wi t h a 3 m 10 f oot  
st r ai ght edge.   For ms must  have a t r ansver se s l ope [ as i ndi cat ed]  [ of  20 mm 
per  met er  1/ 4 i nch per  f oot ]  wi t h t he l ow si de adj acent  t o t he r oadway.   
Si de f or ms must  not  be r emoved f or  12 hour s af t er  f i ni shi ng has been 
completed.
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 3. 2. 2   Cur bs and Gut t er s

The f or ms of  t he f r ont  of  t he cur b must  be r emoved not  l ess t han 2 hour s 
nor  mor e t han 6 hour s af t er  t he concr et e has been pl aced.   For ms back of  
cur b must  r emai n i n pl ace unt i l  t he f ace and t op of  t he cur b have been 
f i ni shed,  as speci f i ed f or  concr et e f i ni shi ng.   Gut t er  f or ms must  not  be 
r emoved whi l e t he concr et e i s suf f i c i ent l y pl ast i c  t o s l ump i n any 
direction.

3. 3   SI DEWALK CONCRETE PLACEMENT AND FI NI SHI NG

3. 3. 1   For med Si dewal ks

Pl ace concr et e i n t he f or ms i n one l ayer .   When consol i dat ed and f i ni shed,  
t he s i dewal ks must  be of  t he t hi ckness i ndi cat ed.   Af t er  concr et e has been 
pl aced i n t he f or ms,  a st r i ke- of f  gui ded by s i de f or ms must  be used t o 
br i ng t he sur f ace t o pr oper  sect i on t o be compact ed.   The concr et e must  be 
consol i dat ed by t ampi ng and spadi ng or  wi t h an appr oved vi br at or ,  and t he 
sur f ace must  be f i ni shed t o gr ade wi t h a st r i ke of f .

3. 3. 2   Concr et e Fi ni shi ng

Af t er  st r ai ght edgi ng,  when most  of  t he wat er  sheen has di sappear ed,  and 
j ust  bef or e t he concr et e har dens,  f i ni sh t he sur f ace wi t h a wood or  
magnesi um f l oat  or  dar by t o a smoot h and uni f or ml y f i ne gr anul ar  or  sandy 
t ext ur e f r ee of  waves,  i r r egul ar i t i es,  or  t ool  mar ks.   A scor ed sur f ace 
must  be pr oduced by br oomi ng wi t h a f i ber - br i st l e br ush i n a di r ect i on 
t r ansver se t o t hat  of  t he t r af f i c ,  f ol l owed by edgi ng.

3. 3. 3   Edge and Joi nt  Fi ni shi ng

Al l  s l ab edges,  i ncl udi ng t hose at  f or med j oi nt s,  must  be f i ni shed wi t h an 
edger  havi ng a r adi us of  3 mm 1/ 8 i nch.   Tr ansver se j oi nt  must  be edged 
bef or e br oomi ng,  and t he br oomi ng must  el i mi nat e t he f l at  sur f ace l ef t  by 
t he sur f ace f ace of  t he edger .   Cor ner s and edges whi ch have cr umbl ed and 
ar eas whi ch l ack suf f i c i ent  mor t ar  f or  pr oper  f i ni shi ng must  be c l eaned and 
f i l l ed sol i dl y wi t h a pr oper l y pr opor t i oned mor t ar  mi xt ur e and t hen 
finished.

3. 3. 4   Sur f ace and Thi ckness Tol er ances

Fi ni shed sur f aces must  not  var y mor e t han 8 mm 5/ 16 i nch f r om t he t est i ng 
edge of  a 3 m 10- f oot  st r ai ght edge.   Per mi ssi bl e def i c i ency i n sect i on 
t hi ckness wi l l  be up t o 6 mm 1/ 4 i nch.

3. 4   CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG

3. 4. 1   For med Cur b and Gut t er

Concr et e must  be pl aced t o t he sect i on r equi r ed i n a s i ngl e l i f t .   
Consol i dat i on must  be achi eved by usi ng appr oved mechani cal  v i br at or s.   
Cur ve shaped gut t er s must  be f i ni shed wi t h a st andar d cur b " mul e" .

3. 4. 2   Cur b and Gut t er  Fi ni shi ng

Appr oved sl i pf or med cur b and gut t er  machi nes may be used i n l i eu of  hand 
placement.
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3. 4. 3   Concr et e Fi ni shi ng

Exposed sur f aces must  be f l oat ed and f i ni shed wi t h a smoot h wood f l oat  
unt i l  t r ue t o gr ade and sect i on and uni f or m i n t ext ur e.   Fl oat ed sur f aces 
must  t hen be br ushed wi t h a f i ne- hai r  br ush wi t h l ongi t udi nal  st r okes.   The 
edges of  t he gut t er  and t op of  t he cur b must  be r ounded wi t h an edgi ng t ool  
t o a r adi us of  13 mm 1/ 2 i nch.   I mmedi at el y af t er  r emovi ng t he f r ont  cur b 
f or m,  t he f ace of  t he cur b must  be r ubbed wi t h a wood or  concr et e r ubbi ng 
bl ock and wat er  unt i l  bl emi shes,  f or m mar ks,  and t ool  mar ks have been 
r emoved.   The f r ont  cur b sur f ace,  whi l e st i l l  wet ,  must  be br ushed i n t he 
same manner  as t he gut t er  and cur b t op.   The t op sur f ace of  gut t er  and 
ent r ance must  be f i ni shed t o gr ade wi t h a wood f l oat .

3. 4. 4   Joi nt  Fi ni shi ng

Cur b edges at  f or med j oi nt s must  be f i ni shed as i ndi cat ed.

3. 4. 5   Sur f ace and Thi ckness Tol er ances

Fi ni shed sur f aces must  not  var y mor e t han 6 mm 1/ 4 i nch f r om t he t est i ng 
edge of  a 3 m 10- f oot  st r ai ght edge.   Per mi ssi bl e def i c i ency i n sect i on 
t hi ckness wi l l  be up t o 6 mm 1/ 4 i nch.

3. 5   SI DEWALK JOI NTS

Si dewal k j oi nt s must  be const r uct ed t o di v i de t he sur f ace i nt o r ect angul ar  
ar eas.   Tr ansver se cont r act i on j oi nt s must  be spaced at  a di st ance equal  t o 
t he s i dewal k wi dt h or  1. 5 m 5 f eet  on cent er s,  whi chever  i s  l ess,  and must  
be cont i nuous acr oss t he s l ab.   Longi t udi nal  cont r act i on j oi nt s must  be 
const r uct ed al ong t he cent er l i ne of  al l  s i dewal ks 3 m 10 f eet  or  mor e i n 
wi dt h.   Tr ansver se expansi on j oi nt s must  be i nst al l ed at  s i dewal k r et ur ns 
and opposi t e expansi on j oi nt s i n adj oi ni ng cur bs.   Wher e t he s i dewal k i s 
not  i n cont act  wi t h t he cur b,  t r ansver se expansi on j oi nt s must  be i nst al l ed 
as i ndi cat ed.   Expansi on j oi nt s must  be f or med about  st r uct ur es and 
f eat ur es whi ch pr oj ect  t hr ough or  i nt o t he s i dewal k pavement ,  usi ng j oi nt  
f i l l er  of  t he t ype,  t hi ckness,  and wi dt h i ndi cat ed.   Expansi on j oi nt s ar e 
not  r equi r ed bet ween si dewal ks and cur b t hat  abut  t he s i dewal k 
longitudinally.

3. 5. 1   Si dewal k Cont r act i on Joi nt s

The cont r act i on j oi nt s must  be f or med i n t he f r esh concr et e by cut t i ng a 
gr oove i n t he t op por t i on of  t he s l ab t o a dept h of  at  l east  one- f our t h of  
t he s i dewal k s l ab t hi ckness,  usi ng a j oi nt er  t o cut  t he gr oove,  or  by 
sawi ng a gr oove i n t he har dened concr et e wi t h a power - dr i ven saw,  unl ess 
ot her wi se appr oved.   Sawed j oi nt s must  be const r uct ed by sawi ng a gr oove i n 
t he concr et e wi t h a 3 mm 1/ 8 i nch bl ade t o t he dept h i ndi cat ed.   An ampl e 
suppl y of  saw bl ades must  be avai l abl e on t he j ob bef or e concr et e pl acement  
i s  st ar t ed,  and at  l east  one st andby sawi ng uni t  i n good wor ki ng or der  must  
be avai l abl e at  t he j obsi t e at  al l  t i mes dur i ng t he sawi ng oper at i ons.

3. 5. 2   Si dewal k Expansi on Joi nt s

**************************************************************************
NOTE:   For  pr oj ect s whi ch do not  r ef er ence Sect i on 
32 01 19  FI ELD MOLDED SEALANTS FOR SEALI NG JOI NTS 
I N RI GI D PAVEMENTS,  t he l ast  par agr aph wi l l  r epl ace 
t he r ef er ence t o Sect i on 32 01 19.

**************************************************************************
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Expansi on j oi nt s must  be f or med wi t h 13 mm 1/ 2 i nch j oi nt  f i l l er  st r i ps.   
Joi nt  f i l l er  i n expansi on j oi nt s sur r oundi ng st r uct ur es and f eat ur es wi t hi n 
t he s i dewal k may consi st  of  pr ef or med f i l l er  mat er i al  conf or mi ng t o 
ASTM D1752 or  bui l di ng paper .   Joi nt  f i l l er  must  be hel d i n pl ace wi t h 
st eel  pi ns or  ot her  devi ces t o pr event  war pi ng of  t he f i l l er  dur i ng 
f l oat i ng and f i ni shi ng.   I mmedi at el y af t er  f i ni shi ng oper at i ons ar e 
compl et ed,  j oi nt  edges must  be r ounded wi t h an edgi ng t ool  havi ng a r adi us 
of  3 mm 1/ 8 i nch,  and concr et e over  t he j oi nt  f i l l er  must  be r emoved.   At  
t he end of  t he cur i ng per i od,  expansi on j oi nt s must  be c l eaned and f i l l ed 
wi t h col d- appl i ed j oi nt  seal ant .   Joi nt  seal ant  must  be gr ay or  st one i n 
col or .   [ Joi nt s must  be seal ed as speci f i ed i n Sect i on 32 01 19 FI ELD 
MOLDED SEALANTS FOR SEALI NG JOI NTS I N RI GI D PAVEMENTS. ]  [ The j oi nt  openi ng 
must  be t hor oughl y c l eaned bef or e t he seal i ng mat er i al  i s  pl aced.   Seal i ng 
mat er i al  must  not  be spi l l ed on exposed sur f aces of  t he concr et e.   Concr et e 
at  t he j oi nt  must  be sur f ace dr y and at mospher i c and concr et e t emper at ur es 
must  be above 10 degr ees C 50 degr ees F at  t he t i me of  appl i cat i on of  j oi nt  
seal i ng mat er i al .   Excess mat er i al  on exposed sur f aces of  t he concr et e must  
be r emoved i mmedi at el y and concr et e sur f aces c l eaned. ]

3. 5. 3   Rei nf or cement  St eel  Pl acement

**************************************************************************
NOTE:   Rei nf or cement  st eel  nor mal l y wi l l  not  be 
r equi r ed f or  cur b and gut t er  const r uct i on.   Wher e 
condi t i ons exi st  t hat  make i t  advant ageous t o use 
r ei nf or cement  st eel ,  t he r ei nf or c i ng st eel  det ai l s  
wi l l  be i ndi cat ed,  and t he f ol l owi ng par agr aphs wi l l  
be i ncl uded i n t he Cont r act  speci f i cat i on.

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

Rei nf or cement  st eel  must  be accur at el y and secur el y f ast ened i n pl ace wi t h 
sui t abl e suppor t s and t i es bef or e t he concr et e i s pl aced.

3. 6   CURB AND GUTTER JOI NTS

Cur b and gut t er  j oi nt s must  be const r uct ed at  r i ght  angl es t o t he l i ne of  
cur b and gut t er .

3. 6. 1   Cont r act i on Joi nt s

Cont r act i on j oi nt s must  be const r uct ed di r ect l y opposi t e cont r act i on j oi nt s 
i n abut t i ng por t l and cement  concr et e pavement s and spaced so t hat  
monol i t hi c sect i ons bet ween cur b r et ur ns wi l l  not  be l ess t han 1. 5 m 5 f eet  
nor  gr eat er  t han 4. 5 m 15 f eet  i n l engt h.

a.   Cont r act i on j oi nt s ( except  f or  s l i p f or mi ng)  must  be const r uct ed by 
means of  3 mm 1/ 8 i nch t hi ck separ at or s and of  a sect i on conf or mi ng t o 
t he cr oss sect i on of  t he cur b and gut t er .   Separ at or s must  be r emoved 
as soon as pr act i cabl e af t er  concr et e has set  suf f i c i ent l y t o pr eser ve 
t he wi dt h and shape of  t he j oi nt  and pr i or  t o f i ni shi ng.

b.   When sl i p f or mi ng i s used,  t he cont r act i on j oi nt s must  be cut  i n t he 
t op por t i on of  t he gut t er / cur b har dened concr et e i n a cont i nuous cut  
acr oss t he cur b and gut t er ,  usi ng a power - dr i ven saw.   The dept h of  cut  
must  be at  l east  one- f our t h of  t he gut t er / cur b dept h and 3 mm 1/ 8 i nch 
i n wi dt h.
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3. 6. 2   Expansi on Joi nt s

**************************************************************************
NOTE:   For  pr oj ect s whi ch do not  r ef er ence Sect i on 
32 01 19 FI ELD MOLDED SEALANTS FOR SEALI NG JOI NTS I N 
RI GI D PAVEMENTS,  t he l ast  par agr aph wi l l  r epl ace t he 
r ef er ence t o Sect i on 32 01 19.

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

Expansi on j oi nt s must  be f or med by means of  pr ef or med expansi on j oi nt  
f i l l er  mat er i al  cut  and shaped t o t he cr oss sect i on of  cur b and gut t er .   
Expansi on j oi nt s must  be pr ovi ded i n cur b and gut t er  di r ect l y opposi t e 
expansi on j oi nt s of  abut t i ng por t l and cement  concr et e pavement ,  and must  be 
of  t he same t ype and t hi ckness as j oi nt s i n t he pavement .   Wher e cur b and 
gut t er  do not  abut  por t l and cement  concr et e pavement ,  expansi on j oi nt s at  
l east  13 mm 1/ 2 i nch i n wi dt h must  be pr ovi ded at  i nt er val s not  l ess t han 
10 met er s 30 f eet  nor  gr eat er  t han 36 met er s 120 f eet .   Expansi on j oi nt s 
must  be pr ovi ded i n nonr ei nf or ced concr et e gut t er  at  l ocat i ons i ndi cat ed.   
Expansi on j oi nt s must  be seal ed i mmedi at el y f ol l owi ng cur i ng of  t he 
concr et e or  as soon t her eaf t er  as weat her  condi t i ons per mi t .   [ Joi nt s must  
be seal ed as speci f i ed i n Sect i on 32 01 19 FI ELD MOLDED SEALANTS FOR 
SEALI NG JOI NTS I N RI GI D PAVEMENTS. ]  [ Expansi on j oi nt s and t he t op 25 mm 1 
i nch dept h of  cur b and gut t er  cont r act i on- j oi nt s must  be seal ed wi t h j oi nt  
seal ant .   The j oi nt  openi ng must  be t hor oughl y c l eaned bef or e t he seal i ng 
mat er i al  i s  pl aced.   Seal i ng mat er i al  must  not  be spi l l ed on exposed 
sur f aces of  t he concr et e.   Concr et e at  t he j oi nt  must  be sur f ace dr y and 
at mospher i c and concr et e t emper at ur es must  be above 10 degr ees C 50 degr ees 
F at  t he t i me of  appl i cat i on of  j oi nt  seal i ng mat er i al .   Excess mat er i al  on 
exposed sur f aces of  t he concr et e must  be r emoved i mmedi at el y and concr et e 
sur f aces c l eaned. ]

3. 7   CURI NG AND PROTECTI ON

**************************************************************************
NOTE:   Onl y t he met hods of  cur i ng appr opr i at e t o 
l ocal  weat her  condi t i ons and const r uct i on pr act i ces 
wi l l  be r et ai ned,  but  Cont r act or ' s opt i on of  at  
l east  2 cur i ng met hods wi l l  be r et ai ned t o pr omot e 
compet i t i on i n bi ddi ng.

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

3. 7. 1   Gener al  Requi r ement s

Pr ot ect  concr et e agai nst  l oss of  moi st ur e and r api d t emper at ur e changes f or  
at  l east  7 days f r om t he begi nni ng of  t he cur i ng oper at i on.   Pr ot ect  
unhar dened concr et e f r om r ai n and f l owi ng wat er .   Al l  equi pment  needed f or  
adequat e cur i ng and pr ot ect i on of  t he concr et e must  be on hand and r eady 
f or  use bef or e act ual  concr et e pl acement  begi ns.   Pr ot ect i on must  be 
pr ovi ded as necessar y t o pr event  cr acki ng of  t he pavement  due t o 
t emper at ur e changes dur i ng t he cur i ng per i od.

3. 7. 1. 1   Mat  Met hod

The ent i r e exposed sur f ace must  be cover ed wi t h 2 or  mor e l ayer s of  
bur l ap.   Mat s must  over l ap each ot her  at  l east  150 mm 6 i nches.   The mat  
must  be t hor oughl y wet t ed wi t h wat er  pr i or  t o pl ac i ng on concr et e sur f ace 
and must  be kept  cont i nuousl y i n a sat ur at ed condi t i on and i n i nt i mat e 
cont act  wi t h concr et e f or  not  l ess t han 7 days.
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3. 7. 1. 2   I mper vi ous Sheet i ng Met hod

The ent i r e exposed sur f ace must  be wet t ed wi t h a f i ne spr ay of  wat er  and 
t hen cover ed wi t h i mper vi ous sheet i ng mat er i al .   Sheet s must  be l ai d 
di r ect l y on t he concr et e sur f ace wi t h t he l i ght - col or ed s i de up and 
over l apped 300 mm 12 i nches when a cont i nuous sheet  i s  not  used.   The 
cur i ng medi um must  not  be l ess t han 450 mm 18- i nches wi der  t han t he 
concr et e sur f ace t o be cur ed,  and must  be secur el y wei ght ed down by heavy 
wood pl anks,  or  a bank of  moi st  ear t h pl aced al ong edges and l aps i n t he 
sheet s.   Sheet s must  be sat i sf act or i l y  r epai r ed or  r epl aced i f  t or n or  
ot her wi se damaged dur i ng cur i ng.   The cur i ng medi um must  r emai n on t he 
concr et e sur f ace t o be cur ed f or  not  l ess t han 7 days.

3. 7. 1. 3   Membr ane Cur i ng Met hod

A uni f or m coat i ng of  whi t e- pi gment ed membr ane- cur i ng compound must  be 
appl i ed t o t he ent i r e exposed sur f ace of  t he concr et e as soon af t er  
f i ni shi ng as t he f r ee wat er  has di sappear ed f r om t he f i ni shed sur f ace.   
For med sur f aces must  be coat ed i mmedi at el y af t er  t he f or ms ar e r emoved and 
i n no case l onger  t han 1 hour  af t er  t he r emoval  of  f or ms.   Concr et e must  
not  be al l owed t o dr y bef or e t he appl i cat i on of  t he membr ane.   I f  dr y i ng 
has occur r ed,  t he sur f ace of  t he concr et e must  be moi st ened wi t h a f i ne 
spr ay of  wat er  and t he cur i ng compound appl i ed as soon as t he f r ee wat er  
di sappear s.   Cur i ng compound must  be appl i ed i n t wo coat s by hand- oper at ed 
pr essur e spr ayer s at  a cover age of  appr oxi mat el y 5 squar e met er s/ L 200 
squar e f eet / gal l on f or  t he t ot al  of  bot h coat s.   The second coat  must  be 
appl i ed i n a di r ect i on appr oxi mat el y at  r i ght  angl es t o t he di r ect i on of  
appl i cat i on of  t he f i r st  coat .   The compound must  f or m a uni f or m,  
cont i nuous,  coher ent  f i l m t hat  wi l l  not  check,  cr ack,  or  peel  and must  be 
f r ee f r om pi nhol es or  ot her  i mper f ect i ons.   I f  pi nhol es,  abr asi on,  or  ot her  
di scont i nui t i es exi st ,  an addi t i onal  coat  must  be appl i ed t o t he af f ect ed 
ar eas wi t hi n 30 mi nut es.   Concr et e sur f aces t hat  ar e subj ect ed t o heavy 
r ai nf al l  wi t hi n 3 hour s af t er  t he cur i ng compound has been appl i ed must  be 
r espr ayed by t he met hod and at  t he cover age speci f i ed above.   Ar eas wher e 
t he cur i ng compound i s damaged by subsequent  const r uct i on oper at i ons wi t hi n 
t he cur i ng per i od must  be r espr ayed.   Necessar y pr ecaut i ons must  be t aken 
t o ensur e t hat  t he concr et e i s pr oper l y cur ed at  sawed j oi nt s,  and t hat  no 
cur i ng compound ent er s t he j oi nt s.   The t op of  t he j oi nt  openi ng and t he 
j oi nt  gr oove at  exposed edges must  be t i ght l y seal ed bef or e t he concr et e i n 
t he r egi on of  t he j oi nt  i s  r espr ayed wi t h cur i ng compound.   The met hod used 
f or  seal i ng t he j oi nt  gr oove must  pr event  l oss of  moi st ur e f r om t he j oi nt  
dur i ng t he ent i r e speci f i ed cur i ng per i od.   Appr oved st andby f aci l i t i es f or  
cur i ng concr et e pavement  must  be pr ovi ded at  a l ocat i on accessi bl e t o t he 
j obsi t e f or  use i n t he event  of  mechani cal  f ai l ur e of  t he spr ayi ng 
equi pment  or  ot her  condi t i ons t hat  mi ght  pr event  cor r ect  appl i cat i on of  t he 
membr ane- cur i ng compound at  t he pr oper  t i me.   Concr et e sur f aces t o whi ch 
membr ane- cur i ng compounds have been appl i ed must  be adequat el y pr ot ect ed 
dur i ng t he ent i r e cur i ng per i od f r om pedest r i an and vehi cul ar  t r af f i c ,  
except  as r equi r ed f or  j oi nt - sawi ng oper at i ons and sur f ace t est s,  and f r om 
ot her  possi bl e damage t o t he cont i nui t y of  t he membr ane.

3. 7. 2   Backfilling

Af t er  cur i ng,  debr i s must  be r emoved and t he ar ea adj oi ni ng t he concr et e 
must  be backf i l l ed,  gr aded,  and compact ed t o conf or m t o t he sur r oundi ng 
ar ea i n accor dance wi t h l i nes and gr ades i ndi cat ed.
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3. 7. 3   Protection

Compl et ed concr et e must  be pr ot ect ed f r om damage unt i l  accept ed.   Repai r  
damaged concr et e and cl ean concr et e di scol or ed dur i ng const r uct i on.   
Concr et e t hat  i s  damaged must  be r emoved and r econst r uct ed f or  t he ent i r e 
l engt h bet ween r egul ar l y schedul ed j oi nt s.   Ref i ni shi ng t he damaged por t i on 
wi l l  not  be accept abl e.   Removed damaged por t i ons must  be di sposed of  as 
directed.

3. 7. 4   Pr ot ect i ve Coat i ng

**************************************************************************
NOTE:   Concr et e may r equi r e pr ot ect i on agai nst  t he 
act i on of  ur ea,  sodi um chl or i de,  and cal c i um 
chl or i de used f or  de- i c i ng pur poses.   Pr ot ect i on 
agai nst  t hese chemi cal s i s  not  r equi r ed f or  concr et e 
of  t he speci f i ed ai r  cont ent  t hat  wi l l  be i n pl ace 
f or  a cumul at i ve t i me of  6 weeks at  a cont i nuous 
mi ni mum t emper at ur e of  5 degr ees C 40 degr ees F,  
excl udi ng t he cur i ng t i me.   Concr et e whi ch i s t o 
r ecei ve pr ot ect i ve coat i ng shoul d be moi st  cur ed t o 
el i mi nat e t he need f or  r emovi ng a cur i ng membr ane 
pr i or  t o appl i cat i on of  t he pr ot ect i ve coat i ng.   ACI  
Commi t t ee Repor t  515 pr ovi des a det ai l ed di scussi on 
of  pr ot ect i ve coat i ng f or  concr et e.   The f ol l owi ng 
par agr aphs wi l l  be i nser t ed i f  pr ot ect i ve coat i ng i s 
required.

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

Pr ot ect i ve coat i ng,  of  l i nseed oi l  mi xt ur e,  must  be appl i ed t o t he 
exposed- t o- v i ew concr et e sur f ace af t er  t he cur i ng per i od,  i f  concr et e wi l l  
be exposed t o de- i c i ng chemi cal s wi t hi n 6 weeks af t er  pl acement .   Concr et e 
t o r ecei ve a pr ot ect i ve coat i ng must  be moi st  cur ed.

3. 7. 4. 1   Application

Cur i ng and backf i l l i ng oper at i on must  be compl et ed pr i or  t o appl y i ng t wo 
coat s of  pr ot ect i ve coat i ng.   Concr et e must  be sur f ace dr y and cl ean bef or e 
each appl i cat i on.   Cover age must  be by spr ay appl i cat i on at  not  mor e t han 
11 squar e met er s/ L 50 squar e yar ds/ gal l on f or  f i r s t  appl i cat i on and not  
mor e t han 15. 5 squar e met er s/ L 70 squar e yar ds/ gal l on f or  second 
appl i cat i on,  except  t hat  t he number  of  appl i cat i ons and cover age f or  each 
appl i cat i on f or  commer ci al l y  pr epar ed mi xt ur e must  be i n accor dance wi t h 
t he manuf act ur er ' s i nst r uct i ons.   Coat ed sur f aces must  be pr ot ect ed f r om 
vehi cul ar  and pedest r i an t r af f i c  unt i l  dr y.

3. 7. 4. 2   Precautions

Pr ot ect i ve coat i ng must  not  be heat ed by di r ect  appl i cat i on of  f l ame or  
el ect r i cal  heat er s and must  be pr ot ect ed f r om exposur e t o open f l ame,  
spar ks,  and f i r e adj acent  t o open cont ai ner s or  appl i cat or s.   Mat er i al  must  
not  be appl i ed at  ambi ent  or  mat er i al  t emper at ur es l ower  t han 10 degr ees C 
50 degr ees F.

3. 8   FI ELD QUALI TY CONTROL

Submi t  copi es of  al l  t est  r epor t s wi t hi n 24 hour s of  compl et i on of  t he t est .
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3. 8. 1   Gener al  Requi r ement s

Per f or m t he i nspect i on and t est s descr i bed and meet  t he speci f i ed 
r equi r ement s f or  i nspect i on det ai l s  and f r equency of  t est i ng.   Based upon 
t he r esul t s of  t hese i nspect i ons and t est s,  t ake t he act i on and submi t  
r epor t s as r equi r ed bel ow,  and addi t i onal  t est s t o ensur e t hat  t he 
r equi r ement s of  t hese speci f i cat i ons ar e met .

3. 8. 2   Concr et e Test i ng

3. 8. 2. 1   St r engt h Test i ng

Pr ovi de mol ded concr et e speci mens f or  st r engt h t est s.   Sampl es of  concr et e 
pl aced each day must  be t aken not  l ess t han once a day nor  l ess t han once 
f or  ever y 190 cubi c met er s 250 cubi c yar ds of  concr et e.   The sampl es f or  
st r engt h t est s must  be t aken i n accor dance wi t h ASTM C172/ C172M.   Cyl i nder s 
f or  accept ance must  be mol ded i n conf or mance wi t h ASTM C31/ C31M by an 
appr oved t est i ng l abor at or y.   Each st r engt h t est  r esul t  must  be t he aver age 
of  2 t est  cyl i nder s f r om t he same concr et e sampl e t est ed at  28 days,  unl ess 
ot her wi se speci f i ed or  appr oved.   Concr et e speci f i ed on t he basi s of  
compr essi ve st r engt h wi l l  be consi der ed sat i sf act or y i f  t he aver ages of  al l  
set s of  t hr ee consecut i ve st r engt h t est  r esul t s equal  or  exceed t he 
speci f i ed st r engt h,  and no i ndi v i dual  st r engt h t est  r esul t  f al l s  bel ow t he 
speci f i ed st r engt h by mor e t han 4 MPa 500 psi .

3. 8. 2. 2   Ai r  Cont ent

Det er mi ne ai r  cont ent  i n accor dance wi t h ASTM C173/ C173M or  ASTM C231/ C231M.   
ASTM C231/ C231M must  be used wi t h concr et es and mor t ar s made wi t h 
r el at i vel y dense nat ur al  aggr egat es.   Two t est s f or  ai r  cont ent  must  be 
made on r andoml y sel ect ed bat ches of  each cl ass of  concr et e pl aced dur i ng 
each shi f t .   Addi t i onal  t est s must  be made when excessi ve var i at i on i n 
concr et e wor kabi l i t y  i s  r epor t ed by t he pl aci ng f or eman or  t he Gover nment  
i nspect or .   I f  r esul t s ar e out  of  t ol er ance,  t he pl aci ng f or eman must  be 
not i f i ed and he must  t ake appr opr i at e act i on t o have t he ai r  cont ent  
cor r ect ed at  t he pl ant .   Addi t i onal  t est s f or  ai r  cont ent  wi l l  be per f or med 
on each t r uckl oad of  mat er i al  unt i l  such t i me as t he ai r  cont ent  i s  wi t hi n 
t he t ol er ance speci f i ed.

3. 8. 2. 3   Sl ump Test

Two sl ump t est s must  be made on r andoml y sel ect ed bat ches of  each c l ass of  
concr et e f or  ever y 190 cubi c met er s 250 cubi c yar ds,  or  f r act i on t her eof ,  
of  concr et e pl aced dur i ng each shi f t .   Addi t i onal  t est s must  be per f or med 
when excessi ve var i at i on i n t he wor kabi l i t y  of  t he concr et e i s not ed or  
when excessi ve cr umbl i ng or  s l umpi ng i s not ed al ong t he edges of  
s l i p- f or med concr et e.

3. 8. 3   Thi ckness Eval uat i on

The ant i c i pat ed t hi ckness of  t he concr et e must  be det er mi ned pr i or  t o 
pl acement  by passi ng a t empl at e t hr ough t he f or med sect i on or  by measur i ng 
t he dept h of  openi ng of  t he ext r usi on t empl at e of  t he cur b f or mi ng 
machi ne.   I f  a s l i p f or m paver  i s  used f or  s i dewal k pl acement ,  t he subgr ade 
must  be t r ue t o gr ade pr i or  t o concr et e pl acement  and t he t hi ckness wi l l  be 
det er mi ned by measur i ng each edge of  t he compl et ed s l ab.
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3. 8. 4   Sur f ace Eval uat i on

The f i ni shed sur f ace of  each cat egor y of  t he compl et ed wor k must  be uni f or m 
i n col or  and f r ee of  bl emi shes and f or m or  t ool  mar ks.

3. 9   SURFACE DEFI CI ENCI ES AND CORRECTI ONS

3. 9. 1   Thi ckness Def i c i ency

When measur ement s i ndi cat e t hat  t he compl et ed concr et e sect i on i s def i c i ent  
i n t hi ckness by mor e t han 6 mm 1/ 4 i nch t he def i c i ent  sect i on wi l l  be 
r emoved,  bet ween r egul ar l y schedul ed j oi nt s,  and r epl aced.

3. 9. 2   Hi gh Ar eas

I n ar eas not  meet i ng sur f ace smoot hness and pl an gr ade r equi r ement s,  hi gh 
ar eas must  be r educed ei t her  by r ubbi ng t he f r eshl y f i ni shed concr et e wi t h 
car bor undum br i ck and wat er  when t he concr et e i s l ess t han 36 hour s ol d or  
by gr i ndi ng t he har dened concr et e wi t h an appr oved sur f ace gr i ndi ng machi ne 
af t er  t he concr et e i s 36 hour s ol d or  mor e.   The ar ea cor r ect ed by gr i ndi ng 
t he sur f ace of  t he har dened concr et e must  not  exceed 5 per cent  of  t he ar ea 
of  any i nt egr al  s l ab,  and t he dept h of  gr i ndi ng must  not  exceed 6 mm 1/ 4 
i nch.   Pavement  ar eas r equi r i ng gr ade or  sur f ace smoot hness cor r ect i ons i n 
excess of  t he l i mi t s speci f i ed above must  be r emoved and r epl aced.

3. 9. 3   Appearance

Exposed sur f aces of  t he f i ni shed wor k wi l l  be i nspect ed by t he Cont r act i ng 
Of f i cer  and def i c i enci es i n appear ance wi l l  be i dent i f i ed.   Ar eas whi ch 
exhi bi t  excessi ve cr acki ng,  di scol or at i on,  f or m mar ks,  or  t ool  mar ks or  
whi ch ar e ot her wi se i nconsi st ent  wi t h t he over al l  appear ances of  t he wor k 
must  be r emoved and r epl aced.

3. 10   Det ect abl e War ni ng Syst em

I nst al l  Det ect abl e War ni ng Syst ems r equi r ed by Cont r act  pl ans i n accor dance 
with I CC A117. 1 COMM,  Sect i on 705,  and by manuf act ur er s '  i nst al l at i on 
instructions.

         - -  End of  Sect i on - -
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