
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 32 13 43 ( May 2020)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   NAVFAC Super sedi ng
UFGS- 32 13 43 ( November  2011)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON TABLE OF CONTENTS

DI VI SI ON 32 -  EXTERI OR I MPROVEMENTS

SECTI ON 32 13 43

PERVI OUS CONCRETE PAVI NG

05/ 20

PART 1   GENERAL

  1. 1   UNI T PRI CES
    1. 1. 1   Measur ement
    1. 1. 2   Payment
  1. 2   REFERENCES
  1. 3   SUBMI TTALS
  1. 4   QUALI TY CONTROL
    1. 4. 1   NRMCA Cer t i f i cat e of  Conf or mance
    1. 4. 2   Qual i f i cat i ons
      1. 4. 2. 1   Labor at or y Accr edi t at i on
      1. 4. 2. 2   Fi el d Techni c i ans
  1. 5   DELI VERY AND STORAGE
  1. 6   ACCEPTANCE
    1. 6. 1   Tol er ances
    1. 6. 2   Test  Sect i on

PART 2   PRODUCTS

  2. 1   MATERI ALS
    2. 1. 1   Cement i t i ous Mat er i al s
      2. 1. 1. 1   Por t l and Cement
      2. 1. 1. 2   Bl ended Cement
      2. 1. 1. 3   Fl y Ash and Pozzol an
      2. 1. 1. 4   Ul t r a Fi ne Fl y Ash and Ul t r a Fi ne Pozzol an
      2. 1. 1. 5   Sl ag
      2. 1. 1. 6   Suppl ement ar y Cement i t i ous Mat er i al  ( SCM)  Cont ent
    2. 1. 2   Wat er
    2. 1. 3   Aggr egat es
      2. 1. 3. 1   Dur abi l i t y
      2. 1. 3. 2   Al kal i  React i v i t y Test
      2. 1. 3. 3   Fi ne Aggr egat es
      2. 1. 3. 4   Coar se Aggr egat es
    2. 1. 4   Chemi cal  Admi xt ur es

SECTI ON 32 13 43  Page 1



      2. 1. 4. 1   Wat er  Reduci ng and Ret ar di ng Admi xt ur es
      2. 1. 4. 2   Ai r  Ent r ai ni ng Admi xt ur e
      2. 1. 4. 3   Hydr at i on Ret ar di ng Admi xt ur e
    2. 1. 5   Cur i ng Mat er i al s
      2. 1. 5. 1   Pol yet hyl ene Sheet
    2. 1. 6   Edge Rest r ai nt s
    2. 1. 7   Ri ser  St r i ps
  2. 2   MI X DESI GN
    2. 2. 1   Mi x Desi gn Repor t
    2. 2. 2   Mi x Ver i f i cat i on
  2. 3   EQUI PMENT
    2. 3. 1   Compact i on Equi pment
      2. 3. 1. 1   Pi pe Rol l er
      2. 3. 1. 2   Pl at e Compact or
    2. 3. 2   Vi br at or y Scr eed
    2. 3. 3   Joi nt i ng Tool
    2. 3. 4   Concr et e Saw
    2. 3. 5   St r ai ght edge

PART 3   EXECUTI ON

  3. 1   PREPARATI ON FOR PERVI OUS PAVI NG
  3. 2   WEATHER LI MI TATI ONS
    3. 2. 1   I ncl ement  Weat her
    3. 2. 2   Col d Weat her
    3. 2. 3   Hot  Weat her
  3. 3   CONCRETE PRODUCTI ON
  3. 4   PAVI NG
    3. 4. 1   Pavi ng Pl an
    3. 4. 2   Pl aci ng
    3. 4. 3   Fi xed For m Pavi ng
    3. 4. 4   Oper at i on
    3. 4. 5   Compact i on
  3. 5   FI NI SHI NG CONCRETE
    3. 5. 1   Fi xed For m Fi ni shi ng
      3. 5. 1. 1   Joi nt  Fi ni sh
    3. 5. 2   Edgi ng
    3. 5. 3   Joi nt i ng
  3. 6   CURI NG
    3. 6. 1   Whi t e- Pol yet hyl ene Sheet
  3. 7   FI ELD QUALI TY CONTROL
    3. 7. 1   Sampl i ng
    3. 7. 2   Consi st ency Test s
    3. 7. 3   Sampl e Cor es
    3. 7. 4   Fi el d I nf i l t r at i on Test s
    3. 7. 5   Sur f ace Test i ng
      3. 7. 5. 1   Sur f ace Smoot hness Requi r ement s
      3. 7. 5. 2   Sur f ace Smoot hness Test i ng Met hod
    3. 7. 6   Pl an Gr ade Test i ng and Conf or mance
  3. 8   Pavement  Pr ot ect i on
  3. 9   Open To Tr af f i c

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 32 13 43  Page 2



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 32 13 43 ( May 2020)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   NAVFAC Super sedi ng
UFGS- 32 13 43 ( November  2011)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 32 13 43

PERVI OUS CONCRETE PAVI NG
05/ 20

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  Per vi ous Por t l and cement  concr et e 
pavi ng such as r oads,  st r eet s,  s i dewal ks,  and 
par ki ng l ot 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 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per vi ous concr et e i s a near - zer o- sl ump,  
open- gr aded mat er i al  consi st i ng of  por t l and cement ,  
coar se aggr egat e,  l i t t l e or  no f i ne aggr egat e,  
admi xt ur es,  and wat er .   The combi nat i on of  t hese 
i ngr edi ent s pr oduces a har dened mat er i al  wi t h 
connect ed por es t hat  al l ow wat er  t o pass t hr ough 
easi l y.   Per vi ous concr et e i s r ecogni zed as a 
sust ai nabl e bui l di ng mat er i al ,  as i t  r educes st or m 
wat er  r unof f ,  i mpr oves st or m wat er  qual i t y,  may 
r echar ge gr oundwat er  suppl i es,  and can r educe t he 
i mpact  of  t he ur ban heat  i s l and ( al bedo)  ef f ect .

NOTE:   The ext ent  and l ocat i on of  t he wor k t o be 
accompl i shed shoul d be i ndi cat ed on t he pr oj ect  
dr awi ngs,  or  i ncl uded i n t he pr oj ect  
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speci f i cat i ons.   Per vi ous por t l and cement  pavement s 
f or  ai r f i el ds ar e not  i ncl uded i n t hi s speci f i cat i on.

Per vi ous concr et e pavi ng may be used on si t e 
pavement s,  pr ovi ded t her e i s document ed evi dence of  
successf ul  past  per f or mance f or  s i mi l ar  
appl i cat i ons.   Par ki ng l ot s ar e gener al l y good 
per vi ous pavement  appl i cat i ons.   Typi cal  t hi cknesses 
r ange f r om 150 t o 250 mm 6 t o 10 i nches.

Per meabl e pavement s may not  be used i n ar eas wher e 
t her e i s pot ent i al  t o cont ami nat e exi st i ng soi l s,  
such as f uel  ar eas,  i ndust r i al  st or age,  mar i na,  
vehi c l e mai nt enance or  ser vi ce ar eas.   Do not  
i nst al l  per vi ous pavement  syst ems i n ar eas subj ect  
t o hi gh wheel  l oads ( such as ai r cr af t ,  gr ound 
suppor t  equi pment ,  f or k l i f t s ,  and heavy t r uck 
t r af f i c)  or  t he speci al  mi l i t ar y vehi c l es l i s t ed i n 
UFC 3- 201- 01,  par agr aph 4- 1.

Consul t  i ndust r y pr act i ce f or  col d r egi ons,  ar i d 
r egi ons,  and r egi ons wi t h hi gh wi nd er osi on.   
Per vi ous concr et e i n f r eezi ng ar eas shoul d be 
desi gned wi t h adequat e base t hi ckness t o ensur e t hat  
wat er  does not  r emai n i n t he pavement  l ayer  dur i ng 
f r eezi ng condi t i ons.

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

PART 1   GENERAL

1. 1   UNI T PRI CES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph when t he wor k i s 
cover ed by a l ump- sum cont r act  pr i ce.

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

1. 1. 1   Measur ement

Measur e t he quant i t y of  per vi ous concr et e pavi ng,  compl et ed and accept ed, i n
 [ squar e] [ cubi c]  met er s [ squar e] [ cubi c]  yar ds. [   Det er mi ne t he vol ume of  
per vi ous concr et e pavi ng,  i n pl ace and accept ed,  by t he aver age j ob 
t hi ckness obt ai ned i n accor dance wi t h par agr aph FI ELD QUALI TY CONTROL and 
t he di mensi ons i ndi cat ed. ]

1. 1. 2   Payment

The quant i t y of  compl et ed and accept ed per vi ous concr et e pavi ng wi l l  be 
pai d f or  at  t he cont r act  uni t  pr i ce,  whi ch wi l l  const i t ut e f ul l  
compensat i on f or  t he const r uct i on and compl et i on of  t he per vi ous concr et e 
pavi ng,  i ncl udi ng t he t est  sect i on,  and t he f ur ni shi ng of  al l  ot her  
necessar y l abor  and i nci dent al s.

1. 2   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 
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t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o 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 ( ACI )

ACI  305. 1 ( 2014)  Speci f i cat i on f or  Hot  Weat her  
Concr et i ng

ACI  306. 1 ( 1990;  R 2002)  St andar d Speci f i cat i on f or  
Col d Weat her  Concr et i ng

ACI  522. 1 ( 2013)  Speci f i cat i on For  Per vi ous Concr et e 
Pavement

ASTM I NTERNATI ONAL ( ASTM)

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

ASTM C42/ C42M ( 2020)  St andar d Test  Met hod f or  Obt ai ni ng 
and Test i ng Dr i l l ed Cor es and Sawed Beams 
of  Concr et e

ASTM C88 ( 2018)  St andar d Test  Met hod f or  Soundness 
of  Aggr egat es by Use of  Sodi um Sul f at e or  
Magnesi um Sul f at e

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

ASTM C171 ( 2020)  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 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 C494/ C494M ( 2019;  E 2022)  St andar d Speci f i cat i on f or  
Chemi cal  Admi xt ur es f or  Concr et e
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ASTM C595/ C595M ( 2023)  St andar d Speci f i cat i on f or  Bl ended 
Hydr aul i c Cement s

ASTM C618 ( 2023;  E 2023)  St andar d Speci f i cat i on f or  
Coal  Fl y Ash and Raw or  Cal c i ned Nat ur al  
Pozzol an f or  Use i n Concr et e

ASTM C989/ C989M ( 2022)  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 C1077 ( 2017)  St andar d Pr act i ce f or  Agenci es 
Test i ng Concr et e and Concr et e Aggr egat es 
f or  Use i n Const r uct i on and Cr i t er i a f or  
Test i ng Agency Eval uat i on

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

ASTM C1542/ C1542M ( 2019)  St andar d Test  Met hod f or  Measur i ng 
Lengt h of  Concr et e Cor es

ASTM C1549 ( 2016;  R 2022)  St andar d Test  Met hod f or  
Det er mi nat i on of  Sol ar  Ref l ect ance Near  
Ambi ent  Temper at ur e Usi ng a Por t abl e Sol ar  
Ref l ect omet er

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

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

ASTM C1688/ C1688M ( 2014a)  St andar d Test  Met hod For  Densi t y 
And Voi d Cont ent  Of  Fr eshl y Mi xed Per vi ous 
Concr et e

ASTM C1701/ C1701M ( 2017a)  St andar d Test  Met hod f or  
I nf i l t r at i on Rat e of  I n Pl ace Per vi ous 
Concr et e

ASTM C1754/ C1754M ( 2012)  St andar d Test  Met hod f or  Densi t y 
and Voi d Cont ent  of  Har dened Per vi ous 
Concr et e

ASTM D6155 ( 2019)  Nont r adi t i onal  Coar se Aggr egat e f or  
Bi t umi nous Pavi ng Mi xt ur es

NATI ONAL READY MI XED CONCRETE ASSOCI ATI ON ( NRMCA)

NRMCA QC 3 ( 2015)  Qual i t y Cont r ol  Manual :  Sect i on 3,  
Pl ant  Cer t i f i cat i ons Checkl i st :  
Cer t i f i cat i on of  Ready Mi xed Concr et e 
Pr oduct i on Faci l i t i es
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1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Cur i ng Mat er i al s

SD- 04 Sampl es

Test  Sect i on

SD- 05 Desi gn Dat a

Mi x Desi gn Repor t ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s
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Concr et e Densi t y Test s

Fi el d I nf i l t r at i on Test s

Sur f ace Smoot hness

Cor e Thi ckness

Pl an Gr ade

SD- 07 Cer t i f i cat es

NRMCA Cer t i f i cat e Of  Conf or mance

1. 4   QUALI TY CONTROL

1. 4. 1   NRMCA Cer t i f i cat e of  Conf or mance

Pr ovi de a bat chi ng and mi xi ng pl ant  consi st i ng of  a st at i onar y- t ype 
cent r al  mi x pl ant ,  i ncl udi ng per manent  i nst al l at i ons and por t abl e or  
r el ocat abl e pl ant s i nst al l ed on st abl e f oundat i ons.   Pr ovi de a pl ant  
desi gned and oper at ed t o pr oduce concr et e wi t hi n t he speci f i ed t ol er ances,  
wi t h a mi ni mum capaci t y of  200 cubi c met er s 250 cubi c yar ds [ _____]  per  
hour .   Submi t  NRMCA Cer t i f i cat e of  Conf or mance t hat  conf or ms t o t he 
r equi r ement s of  NRMCA QC 3 i ncl udi ng pr ovi s i ons addr essi ng:

1.   Mat er i al  St or age and Handl i ng

2.   Bat chi ng Equi pment

3.   Cent r al  Mi xer

4.   Ti cket i ng Syst em

5.   Del i ver y Syst em

1. 4. 2   Qual i f i cat i ons

1. 4. 2. 1   Labor at or y Accr edi t at i on

Per f or m sampl i ng and t est i ng usi ng an appr oved commer ci al  t est i ng 
l abor at or y or  on- si t e f aci l i t y  t hat  i s  accr edi t ed i n accor dance wi t h 
ASTM C1077.  Mai nt ai n t hi s cer t i f i cat i on f or  t he dur at i on of  t he pr oj ect .  

1. 4. 2. 2   Fi el d Techni c i ans

Pr ovi de f i el d t echni c i ans meet i ng one of  t he f ol l owi ng cr i t er i a:

a.   Pr ovi de at  l east  one Nat i onal  Ready Mi xed Concr et e Associ at i on ( NRMCA)  
cer t i f i ed per vi ous concr et e cr af t sman on si t e,  over seei ng each 
pl acement  cr ew dur i ng al l  concr et e pl acement .

b.   Pr ovi de no l ess t han t hr ee NRMCA cer t i f i ed per vi ous concr et e 
i nst al l er s on si t e wor ki ng as member s of  each pl acement  cr ew dur i ng 
al l  concr et e pl acement .
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1. 5   DELI VERY AND STORAGE

I n accor dance wi t h ACI  522. 1

1. 6   ACCEPTANCE

1. 6. 1   Tol er ances

Accept ance of  per vi ous concr et e pavi ng i s based on compl i ance wi t h t he 
t ol er ances pr esent ed i n Tabl e 1.   Remove and r epl ace per vi ous concr et e 
pavi ng r epr esent ed by t he f ai l i ng t est s or  submi t  r epai r  pl an f or  appr oval .

TABLE 1

At t r i but e Tol er ance

TEST SECTI ON

Fr esh Densi t y pl us/ mi nus  80 kg/ cm 5 l b/ cf  of  appr oved mi x desi gn val ue

Cor e Lengt h ( avg 3) pl us  37. 5 mm 1. 5 i nches
mi nus 10 mm 3/ 8 i nch

Cor e Lengt h ( i nd) mi nus 19 mm 3/ 4 i nch

FRESH CONCRETE

Fr esh Densi t y pl us/ mi nus  80 kg/ cm 5 l b/ cf  of  appr oved mi x desi gn val ue

FI NI SHED PAVEMENT

Cor e Lengt h ( avg 3) pl us  37. 5 mm 1. 5 i nches
mi nus 10 mm 3/ 8 i nch

Cor e Lengt h ( i nd) mi nus 19 mm 3/ 4 i nch

Har dened Densi t y pl us/ mi nus 5 per cent  of  t est  sect i on val ue

Gr ade pl us/ mi nus  15 mm 0. 05 f oot  f r om pl an

Gr ade at
Dr ai nage St r uct ur es

pl us  3 t o 6 mm 1/ 8 t o 1/ 4 i nch  above pl an

Smoot hness 6 mm1/ 4 i nch l ongi t udi nal  and t r ansver se

Sur f ace Fi ni sh Fr ee of  i r r egul ar i t i es,  t ear s,  and di scont i nui t i es

1. 6. 2   Test  Sect i on

Const r uct  a mi ni mum 37 squar e met er s 400 squar e f eet  t est  sect i on t o 
demonst r at e t ypi cal  j oi nt s,  sur f ace f i ni sh,  t ext ur e,  col or ,  i nf i l t r at i on 
r at e,  t hi ckness,  densi t y,  and st andar d of  wor kmanshi p.   Pl ace t est  sect i on 
usi ng t he mi xt ur e pr opor t i ons,  mat er i al s,  and equi pment  as pr oposed f or  
t he pr oj ect .   Test  i n accor dance wi t h r equi r ement s i n subpar t  FI ELD 
QUALI TY CONTROL.

When a t est  sect i on does not  meet  one or  mor e of  t he t ol er ances i n Tabl e 
1,  r emove and r epl ace t he t est  sect i on.  I f  t he t est  sect i on i s accept abl e,  
i t  may be i ncor por at ed i nt o t he pr oj ect .

PART 2   PRODUCTS

2. 1   MATERI ALS

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coal  f l y  ash and sl ag ar e EPA desi gnat ed 
r ecover ed pr oduct s t o be i ngr edi ent s i n concr et e and 
cement .   Use mat er i al s wi t h r ecycl ed cont ent  wher e 
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appr opr i at e f or  use.   The f ol l owi ng sect i on al l ows a 
per cent age r ange of  suppl ement ar y cement i t i ous 
mat er i al s ( SCM) .   Consul t  agency Subj ect  Mat t er  
Exper t  ( SME)  f or  gui dance on choi ce.

Sel ect  f i r st  sent ence i n br acket s t o r equi r e t he use 
of  SCMs.   Sel ect  t he second opt i on i n br acket s t o 
per mi t  t he use of  SCMs.

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

[ Pr ovi de cement i t i ous mat er i al s i n concr et e mi x wi t h 20 t o 50 per cent  
non- por t l and cement  pozzol ani c mat er i al s by wei ght . ]  [ Pr ovi de cement i t i ous 
mat er i al s consi st i ng of  por t l and cement ,  [ bl ended cement ]  or  onl y por t l and 
cement  i n combi nat i on wi t h suppl ement ar y cement i t i ous mat er i al s ( SCM) ,  
t hat  conf or m t o appr opr i at e speci f i cat i ons l i s t ed bel ow.   New submi t t al s 
ar e r equi r ed when t he cement i t i ous mat er i al s sour ces or  t ypes change. ]

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

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

2. 1. 1. 2   Bl ended Cement

Pr ovi de bl ended cement  conf or mi ng t o ASTM C595/ C595M,  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] .   Pr ovi de pozzol an added t o t he Type I P bl end consi st i ng of  
ASTM C618 Cl ass F or  Cl ass N and t hat  i s i nt er gr ound wi t h t he cement  
c l i nker .   I ncl ude i n wr i t t en st at ement  f r om t he manuf act ur er  t hat  t he 
amount  of  pozzol an i n t he f i ni shed cement  does not  var y mor e t han pl us or  
mi nus 5 per cent  by mass 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  per mi t  t he per cent age and t ype of  mi ner al  admi xt ur e used i n 
t he bl end  t o change f r om t hat  submi t t ed f or  t he aggr egat e eval uat i on and 
mi xt ur e pr opor t i oni ng.   The r equi r ement s of  par agr aph SUPPLEMENTARY 
CEMENTI TI OUS MATERI ALS ( SCM)  CONTENT do not  appl y t o t he SCM cont ent  of  
bl ended cement .

2. 1. 1. 3   Fl y Ash and Pozzol an

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cl ass C f l y ash i s not  per mi t t ed f or  pavi ng 
concr et e.   Use l oss on i gni t i on not  exceedi ng 3 
per cent  f or  f r ost  ar eas t o r educe car bon 
i nt er f er ence wi t h ai r  ent r ai ni ng admi xt ur e.

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

ASTM C618,  Type F or  N,  i ncl udi ng t he opt i onal  r equi r ement  f or  uni f or mi t y,  
wi t h a l oss on i gni t i on not  exceedi ng [ 3]  [ 6]  per cent .   Pr ovi de Cl ass F 
f l y  ash f or  use i n mi t i gat i ng Al kal i - Si l i ca React i v i t y wi t h a t ot al  
equi val ent  al kal i  cont ent  l ess t han 3 per cent .

2. 1. 1. 4   Ul t r a Fi ne Fl y Ash and Ul t r a Fi ne Pozzol an

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

a.   The st r engt h act i v i t y i ndex at  28 days of  age of  at  l east  95 per cent  
of  t he cont r ol  speci mens.
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b.   The aver age par t i c l e s i ze not  exceedi ng 6 mi cr ons.

2. 1. 1. 5   Sl ag

ASTM C989/ C989M,  Sl ag Cement  ( f or mer l y Gr ound Gr anul at ed Bl ast  Fur nace 
Sl ag)  Gr ade 100 or  120.

2. 1. 1. 6   Suppl ement ar y Cement i t i ous Mat er i al  ( SCM)  Cont ent

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  f i r st  sent ence i n br acket s f or  
mandat or y use of  SCMs.   Sel ect  second sent ence i n 
br acket s of  opt i onal  use of  SCMs.   Consul t  agency 
SME f or  gui dance on choi ce.

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

[ Pr ovi de a concr et e mi x t hat  cont ai ns one of  t he SCMs l i st ed i n Tabl e 2 
wi t hi n t he r ange speci f i ed t her ei n,  whet her  or  not  t he aggr egat es ar e 
f ound t o be r eact i ve i n accor dance wi t h par agr aph ALKALI  REACTI VI TY TEST. ]  
[ Use of  one of  t he SCMs l i st ed bel ow i s opt i onal ,  unl ess t he SCM i s 
r equi r ed t o mi t i gat e ASR. ]

TABLE 2
SUPPLEMENTARY CEMENTI TI OUS MATERI ALS CONTENT

Suppl ement ar y Cement i t i ous Mat er i al Mi ni mum Cont ent
( per cent )

Maxi mum Cont ent
( per cent )

Cl ass N Pozzol an and Cl ass F Fl y Ash

   Si O2 + Al 2O3 + Fe2O3 gr eat er  t han 70 
per cent

25 35

   Si O2 + A12O3 + Fe2O3 gr eat er  t han 80 
per cent

20 35

   Si O2 + A12O3 + Fe2O3 gr eat er  t han 90 
per cent

15 35

UFFA and UFP 7 16

Sl ag Cement 40 50

2. 1. 2   Wat er

Wat er  conf or mi ng t o ASTM C1602/ C1602M.

2. 1. 3   Aggr egat es

2. 1. 3. 1   Dur abi l i t y

Eval uat e and t est  al l  aggr egat es t o be used i n al l  concr et e f or  dur abi l i t y  
i n accor dance wi t h ASTM C88.   Pr ovi de f i ne and coar se aggr egat es wi t h a 
maxi mum of  18 per cent  l oss when subj ect ed t o 5 cycl es usi ng Magnesi um 
Sul f at e or  a maxi mum of  12 per cent  l oss when subj ect ed t o 5 cycl es usi ng 
Sodi um Sul f at e.
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2. 1. 3. 2   Al kal i  React i v i t y Test

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Document at i on of  al kal i  r eact i v i t y t est i ng i s 
r equi r ed f or  al l  aggr egat e sour ces.

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

Eval uat e t he f i ne and coar se aggr egat es separ at el y,  usi ng ASTM C1260.   
Rej ect  i ndi v i dual  aggr egat es wi t h t est  r esul t s t hat  i ndi cat e an expansi on 
of  gr eat er  t han 0. 10 per cent  at  16 days af t er  cast i ng,  or  per f or m 
addi t i onal  t est i ng as f ol l ows:  ut i l i ze t he pr oposed l ow al kal i  por t l and 
cement ,  bl ended cement ,  and SCM i n combi nat i on wi t h each i ndi v i dual  
aggr egat e i n accor dance wi t h ASTM C1567.  Det er mi ne t he quant i t y t hat  meet s 
al l  t he r equi r ement s of  t hese speci f i cat i ons and t hat  l ower s t he expansi on 
equal  t o or  l ess t han 0. 10 per cent  at  16 days af t er  cast i ng.   Base t he 
mi xt ur e pr opor t i oni ng on t he hi ghest  per cent age of  SCM r equi r ed t o 
mi t i gat e ASR- r eact i v i t y.   I f  any of  t he above opt i ons does not  l ower  t he 
expansi on t o l ess t han 0. 10 per cent  at  16 days af t er  cast i ng,  r ej ect  t he 
aggr egat e( s)  and submi t  new aggr egat e sour ces f or  r et est i ng.   Submi t  t he 
r esul t s of  t est i ng f or  eval uat i on and accept ance.

2. 1. 3. 3   Fi ne Aggr egat es

Pr ovi de f i ne aggr egat e conf or mi ng t o t he qual i t y and gr adi ng r equi r ement s 
of  ASTM C33/ C33M.

2. 1. 3. 4   Coar se Aggr egat es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use mat er i al s wi t h r ecycl ed cont ent  wher e 
appr opr i at e f or  use.   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 ( i ncl udi ng ver i f i cat i on of  
br acket ed per cent ages i ncl uded i n t hi s gui de 
speci f i cat i on)  bef or e speci f y i ng pr oduct  r ecycl ed 
cont ent  r equi r ement s.

Sel ect  sent ence i n br acket s f or  mandat or y use of  
r ecycl ed mat er i al s.   Consul t  agency SME f or  gui dance.

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

Pr ovi de coar se aggr egat e consi st i ng of  cr ushed or  uncr ushed gr avel ,  
cr ushed st one,  or  a combi nat i on t her eof  meet i ng t he r equi r ement s of  
ASTM C33/ C33M[ . ] [  and cont ai ni ng a mi ni mum of  [ 25] [ _____]  per cent  r ecycl ed 
por cel ai n,  concr et e,  st one,  or  ot her  r ecycl ed mat er i al  compl yi ng wi t h 
ASTM D6155. ]   Del i ver  aggr egat es t o t he mi xer s consi st i ng of  c l ean,  har d,  
uncoat ed par t i c l es.   Wash aggr egat e suf f i c i ent  t o r emove dust  and ot her  
coat i ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  For  per vi ous concr et e,  use No. 67 ( 19 mm t o 
4. 75 mm)  ( 3/ 4 i nch t o No. 4) ,  No.  7 ( 12. 5 mm t o 4. 75 
mm)  ( 1/ 2 i nch t o No.  4) ,  No. 8 ( 9. 5 mm t o 1. 2 mm)  
( 3/ 8 i nch t o No. 16)  or  No. 89 ( 9. 5 mm t o 0. 30 mm)  
( 3/ 8 i nch t o No.  50)  t o pr ovi de 15 per cent  t o 20 
per cent  opt i mum voi d f act or  i n har dened concr et e.

Gr adat i ons No.  8 and No.  89 ar e commonl y used f or  
par ki ng l ot  and pedest r i an wal kway appl i cat i ons.   
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The l ar ger  aggr egat e ( No.  67)  pr ovi des a mor e 
per vi ous pavement  st r uct ur e,  but  wi t h a r ougher  
sur f ace f i ni sh and i s l ess sui t ed f or  pedest r i an 
ar eas.  Gr adat i on No 67 i s r ecommended f or  vehi c l e 
pavement s.

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

a.   Gr adat i on:  ASTM C33/ C33M, #67 [ #7]  [ #8]  [ #89] .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  c l ass 4M f or  ext er i or  concr et e exposed 
t o f r equent  wet t i ng i n moder at e weat her i ng r egi ons.   
Sel ect  c l ass 4S f or  ext er i or  concr et e exposed t o 
f r equent  wet t i ng i n sever e weat her i ng r egi ons.

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

b.   Qual i t y:  ASTM C33/ C33M,  Cl ass [ 4M]  [ 4S] .

2. 1. 4   Chemi cal  Admi xt ur es

2. 1. 4. 1   Wat er  Reduci ng and Ret ar di ng Admi xt ur es

ASTM C494/ C494M:  Type A,  wat er  r educi ng;  Type B,  r et ar di ng;  Type C,  
accel er at i ng;  Type D,  wat er - r educi ng and r et ar di ng;  and Type E,  wat er  
r educi ng and accel er at i ng.  Accept ance i s based on 28 day physi cal  
pr oper t i es.  Do not  use cal c i um chl or i de admi xt ur es.

2. 1. 4. 2   Ai r  Ent r ai ni ng Admi xt ur e

Ai r  ent r ai ni ng admi xt ur e conf or mi ng t o ASTM C260/ C260M.

2. 1. 4. 3   Hydr at i on Ret ar di ng Admi xt ur e

Hydr at i on r et ar di ng admi xt ur e conf or mi ng t o ASTM C494/ C494M,  Type B,  
r et ar di ng,  or  Type D,  wat er - r educi ng and r et ar di ng.

2. 1. 5   Cur i ng Mat er i al s

2. 1. 5. 1   Pol yet hyl ene Sheet

Pr ovi de cur i ng mat er i al s conf or mi ng t o ASTM C171,  0. 15 mm 0. 006 i nch cl ear  
or  whi t e opaque pol yet hyl ene cut  t o a mi ni mum of  600 mm 24 i nches wi der  
t han f ul l  pl acement  wi dt h,  f or  cur i ng of  per vi ous concr et e.

2. 1. 6   Edge Rest r ai nt s

Pr ovi de edge r est r ai nt s consi st i ng of  concr et e cur b sect i ons [ _____] .

2. 1. 7   Ri ser  St r i ps

Pr ovi de wood st r i ps of  t hi ckness t o accommodat e t he i ni t i al  st r i ke of f  and 
consol i dat i on of  t he per vi ous concr et e.

2. 2   MI X DESI GN

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per vi ous concr et e i s ai r - ent r ai ned per  
manuf act ur er ' s r ecommendat i ons f or  f r eeze t haw 
dur abi l i t y .   However ,  due t o t he open voi d st r uct ur e 
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of  t he mat er i al ,  ai r  cont ent  cannot  be measur ed by 
st andar d ASTM t est  pr ocedur es.

The ur ban heat  i s l and ef f ect  f or ms as veget at i on i s 
r epl aced by l ow r ef l ect i v i t y mat er i al s such as dar k 
col or ed pavi ng.   These sur f aces absor b,  r at her  t han 
r ef l ect ,  t he sun' s heat ,  causi ng sur f ace 
t emper at ur es and ur ban ambi ent  t emper at ur es t o be 
one t o 6 degr ees C 2 t o 10 degr ees F hot t er  t han 
sur r oundi ng r ur al  ar eas.

Mi t i gat i on of  heat  i s l and ef f ect  i s  not  r equi r ed by 
UFC 1- 200- 02 but  may be desi r ed f or  sust ai nabi l i t y  
r easons.   The al bedo r equi r ement s bel ow f or  r oads 
and par ki ng l ot  pavi ng ar e most  benef i c i al  i n ASHRAE 
cl i mat e zones 1 t hr ough 5.   Ret ai n t he br acket ed 
sent ence when needed t o i ncl ude sol ar  r ef l ect ance 
cr i t er i a.

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

Desi gn per vi ous concr et e mi x i n accor dance wi t h ACI  522. 1 t o meet  t he 
f ol l owi ng cr i t er i a:  t he wat er / cement i t i ous mat er i al s r at i o wi t hi n t he 
r ange of  0. 26- 0. 40 and t he ai r  voi ds of  f r eshl y mi xed per vi ous concr et e 
wi t hi n t he r ange of  18 t o 22 per cent ,  as measur ed i n accor dance wi t h 
ASTM C1688/ C1688M.   Pr ovi de ai r  ent r ai nment  i n f r eeze- t haw envi r onment s. [   
Pr ovi de syst em wi t h a mi ni mum i ni t i al  Sol ar  Ref l ect ance of  at  l east  0. 33 
as t est ed i n accor dance wi t h ASTM C1549. ]

2. 2. 1   Mi x Desi gn Repor t

Per f or m t r i al  desi gn bat ches,  mi xt ur e pr opor t i oni ng st udi es,  t est i ng,  and 
i ncl ude t est  r esul t s demonst r at i ng t hat  t he pr oposed mi xt ur e pr opor t i ons 
pr oduce per vi ous concr et e of  t he qual i t i es i ndi cat ed.   Submi t  t est  r esul t s 
i n a mi x desi gn r epor t  t o i ncl ude:

a.   Aggr egat e gr adat i ons and pl ot s.

b.   Aggr egat e qual i t y t est  r esul t s,  i ncl udi ng del et er i ous mat er i al s and 
ASR t est s.

c.   Mi l l  cer t i f i cat es f or  cement  and suppl ement al  cement i t i ous mat er i al s.

d.   Cer t i f i ed t est  r esul t s f or  al l  admi xt ur es.

e.   Recommended pr opor t i ons and vol umes f or  pr oposed mi xt ur e.

f .   Wat er / cement i t i ous mat er i al s r at i o and ai r  voi ds.

g.   Nar r at i ve di scussi ng met hodol ogy on how t he mi x desi gn was devel oped.

2. 2. 2   Mi x Ver i f i cat i on

Mi x ver i f i cat i on t est s may be per f or med by t he Gover nment .   Pr ovi de 
quant i t i es of  cement i t i ous mat er i al s,  aggr egat es and admi xt ur es as 
r equest ed.   Ver i f i cat i on t est s may be conduct ed on t he pr oposed mi x desi gn 
pr opor t i ons t o conf i r m t he f r esh concr et e ai r  voi ds cont ent .   An exi st i ng 
mi x desi gn may be submi t t ed i f  devel oped wi t hi n t he pr evi ous 12 mont hs.
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2. 3   EQUI PMENT

Al l  pl ant ,  equi pment ,  and t ool s used i n t he per f or mance of  t he wor k wi l l  
be subj ect  t o appr oval  bef or e t he wor k i s st ar t ed.   Mai nt ai n al l  pl ant ,  
equi pment ,  and t ool s i n sat i sf act or y wor ki ng condi t i on at  al l  t i mes.

2. 3. 1   Compact i on Equi pment

2. 3. 1. 1   Pi pe Rol l er

A st eel  pi pe r ol l er  or  a mot or i zed or  hydr aul i cal l y act uat ed r ot at i ng t ube 
scr eed spanni ng t he wi dt h of  t he sect i on pl aced.

2. 3. 1. 2   Pl at e Compact or

Compact  smal l  ar eas usi ng a st andar d soi l  pl at e compact or  t hat  has a base 
ar ea of  at  l east  0. 2 squar e met er s t wo squar e f eet  and exer t s a mi ni mum of  
69 kPa 10 psi  ver t i cal  pr essur e on t he pavement  sur f ace ( t hr ough a 
t empor ar y cover  of  19 mm 3/ 8 i nch t hi ck pl ywood) .

2. 3. 2   Vi br at or y Scr eed

Tr uss mount ed vi br at or y scr eed,  adj ust abl e i n l engt h t o span t he pavi ng 
l ane.   Pr ovi de capabi l i t y  t o adj ust  t he v i br at i on al ong t he scr eed l engt h 
and compact  t he f ul l  dept h of  t he per vi ous concr et e t hi ckness.

2. 3. 3   Joi nt i ng Tool

Pr ovi de a j oi nt i ng t ool  consi st i ng of  a " pi zza cut t er  r ol l er "  t o whi ch a 
bevel ed f i n wi t h a mi ni mum dept h of  1/ 4 t he t hi ckness of  t he s l ab has been 
wel ded ar ound t he ci r cumf er ence of  a st eel  r ol l er .

2. 3. 4   Concr et e Saw

Pr ovi de equi pment  f or  sawi ng j oi nt s and f or  ot her  sawi ng of  concr et e 
consi st i ng of  st andar d di amond- t ype concr et e saws mount ed on a wheel ed 
chassi s whi ch can be easi l y gui ded t o f ol l ow t he r equi r ed al i gnment .   
Pr ovi de di amond t i pped bl ades.   Pr ovi de spar es as r equi r ed t o mai nt ai n t he 
r equi r ed sawi ng r at e.

2. 3. 5   St r ai ght edge

Fur ni sh one 4 m 12 f oot  st r ai ght edge const r uct ed of  al umi num or  magnesi um 
al l oy,  havi ng bl ades of  box or  box- gi r der  cr oss sect i on wi t h f l at  bot t om,  
adequat el y r ei nf or ced t o i nsur e r i gi di t y and accur acy.   Pr ovi de handl es 
f or  oper at i on on t he pavement .

PART 3   EXECUTI ON

3. 1   PREPARATI ON FOR PERVI OUS PAVI NG

Ver i f y t he under l y i ng mat er i al ,  upon whi ch per vi ous concr et e i s t o be 
pl aced i s c l ean,  damp,  and f r ee f r om debr i s,  wast e concr et e or  cement ,  
f r ost ,  i ce,  and st andi ng or  r unni ng wat er .   Cor r ect  sof t ,  y i el di ng ar eas 
and r ut s or  ot her  i r r egul ar i t i es i n t he sur f ace.   Loosen mat er i al  i n t he 
af f ect ed ar eas and r emove unsat i sf act or y mat er i al .   Add appr oved sel ect  
mat er i al  wher e di r ect ed.   Shape t he ar ea t o l i ne,  gr ade,  and cr oss 
sect i on,  and compact  t o t he speci f i ed densi t y. [   Conf or m Subgr ade t o 
Sect i on 31 00 00 EARTHWORK. ] [   Conf or m Base cour se t o Sect i on 32 11 20 
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[ BASE COURSE FOR RI GI D] [  AND ] [ SUBBASE]  [ SELECT- MATERI AL]  [ FOR FLEXI BLE 
PAVI NG] . ]   Rewor k and compact  any under l y i ng mat er i al  di st ur bed by 
const r uct i on oper at i ons t o speci f i ed densi t y i mmedi at el y i n f r ont  of  t he 
per vi ous concr et e pl acement .

3. 2   WEATHER LI MI TATI ONS

3. 2. 1   I ncl ement  Weat her

Do not  commence pl aci ng oper at i ons when heavy r ai n or  ot her  damagi ng 
weat her  condi t i ons appear  i mmi nent .   At  al l  t i mes when pl aci ng per vi ous 
concr et e,  mai nt ai n on- si t e suf f i c i ent  wat er pr oof  cover  and means t o 
r api dl y pl ace i t  over  al l  unhar dened concr et e or  concr et e t hat  mi ght  be 
damaged by r ai n.   Suspend pl acement  of  concr et e whenever  r ai n,  hi gh wi nds,  
or  ot her  damagi ng weat her  commences t o damage t he sur f ace or  t ext ur e of  
t he pl aced unhar dened concr et e,  washes cement  out  of  t he concr et e,  or  
changes t he wat er  cont ent  of  t he sur f ace concr et e.   I mmedi at el y cover  and 
pr ot ect  al l  unhar dened concr et e f r om t he r ai n or  ot her  damagi ng weat her .   
Compl et el y r emove and r epl ace any ar ea damaged by r ai n or  ot her  weat her  
f ul l  dept h.

3. 2. 2   Col d Weat her

Do not  pl ace concr et e when ambi ent  t emper at ur e i s bel ow 5 degr ees C 40 
degr ees F or  when concr et e i s l i kel y t o be subj ect ed t o f r eezi ng 
t emper at ur es wi t hi n 24 hour s wi t hout  appr oval .   I f  appr oval  i s  gr ant ed,  
heat  concr et e mat er i al s so t hat  t he t emper at ur e of  t he concr et e at  
pl acement  i s bet ween 18 and 29 degr ees C 65 and 80 degr ees F.   Met hods of  
heat i ng mat er i al s ar e subj ect  t o appr oval .   Do not  use heat ed mi xi ng 
wat er .   Fol l ow pr act i ces f ound i n ACI  306. 1.

3. 2. 3   Hot  Weat her

Mai nt ai n r equi r ed concr et e t emper at ur e i n accor dance wi t h ACI  305. 1 t o 
pr event  evapor at i on r at e f r om exceedi ng 0. 98 kg of  wat er  per  squar e met er  
0. 2 pound of  wat er  per  squar e f oot  of  exposed concr et e per  hour .   Cool  
i ngr edi ent s bef or e mi xi ng or  use ot her  sui t abl e means t o cont r ol  concr et e 
t emper at ur e and pr event  r api d dr yi ng of  newl y pl aced concr et e.   Af t er  
pl acement ,  use f og spr ay or  ot her  sui t abl e means t o r educe t he evapor at i on 
r at e.   St ar t  cur i ng wi t hi n 20 mi nut es of  concr et e di schar ge.   Cool  
under l y i ng mat er i al  by spr i nkl i ng l i ght l y wi t h wat er  bef or e pl aci ng 
concr et e.

3. 3   CONCRETE PRODUCTI ON

Bat ch,  mi x,  and del i ver  per vi ous concr et e i n accor dance wi t h ACI  522. 1.

3. 4   PAVI NG

3. 4. 1   Pavi ng Pl an

Submi t  f or  appr oval  a pavi ng pl an i dent i f y i ng t he f ol l owi ng i t ems:

a.   A descr i pt i on of  t he pl aci ng and pr ot ect i on met hods pr oposed when 
concr et e i s t o be pl aced i n or  exposed t o hot ,  col d,  or  r ai ny weat her  
condi t i ons.

b.   A det ai l ed pavi ng sequence pl an and pr oposed pavi ng pat t er n showi ng 
al l  pl anned const r uct i on j oi nt s.
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c.   Pl an and equi pment  pr oposed t o cont r ol  al i gnment  of  f or med or  sawn 
j oi nt s wi t hi n t he speci f i ed t ol er ances.

3. 4. 2   Pl aci ng

Compl y wi t h gui del i nes set  i n ACI  522. 1 f or  pl acement  of  per vi ous 
concr et e,  except  as modi f i ed her ei n.   Do not  exceed a f r ee ver t i cal  dr op of
 1. 5 m 5 f eet .   Deposi t  concr et e ei t her  di r ect l y f r om t he t r anspor t i ng 
equi pment  or  by conveyor  ont o t he pr e- wet t ed subgr ade or  subbase,  unl ess 
ot her wi se speci f i ed.   Do not  pl ace concr et e on f r ozen subgr ade or  
subbase.   Deposi t  t he concr et e bet ween t he f or ms t o an appr oxi mat el y 
uni f or m hei ght .   Do not  al l ow f oot  t r af f i c  on t he f r esh concr et e.   Pl ace 
concr et e cont i nuousl y at  a uni f or m r at e,  wi t hout  damage t o t he gr ade and 
wi t hout  unschedul ed st ops except  f or  equi pment  f ai l ur e or  ot her  
emer genci es.   I f  t hi s occur s wi t hi n 3 m 10 f eet  of  a pr evi ousl y pl aced 
expansi on j oi nt ,  r emove concr et e back t o j oi nt ,  r epai r  any damage t o 
gr ade,  i nst al l  a const r uct i on j oi nt  and cont i nue pl aci ng concr et e onl y 
af t er  cause of  t he st op has been cor r ect ed.   Spr ead t he concr et e usi ng a 
come- al ong,  squar e ended shovel ,  or  r ake.   St r i ke of f  t he concr et e bet ween 
f or ms usi ng a v i br at i ng scr eed.   Ot her  st r i ke of f  devi ces may be submi t t ed 
f or  Gover nment  appr oval .   Remove r i ser  st r i ps i mmedi at el y af t er  st r i ke of f  
oper at i ons ar e compl et e.

3. 4. 3   Fi xed For m Pavi ng

Use st eel  f or ms,  except  t hat  wood f or ms may be used f or  cur ves havi ng a 
r adi us of  45 m 150 f eet  or  l ess,  and f or  f i l l et s.   For ms may be bui l t  up 
wi t h met al  or  wood,  added onl y t o t he base,  t o pr ovi de an i ncr ease i n 
dept h of  not  mor e t han 25 per cent .   Pr ovi de f or ms wi t h t he base wi dt h of  
t he f or m not  l ess t han ei ght - t ent hs of  t he ver t i cal  hei ght  of  t he f or m,  
except  t hat  f or  f or ms 200 mm 8 i nches or  l ess i n ver t i cal  hei ght ,  pr ovi de 
f or ms wi t h a base wi dt h not  l ess t han t he ver t i cal  hei ght  of  t he f or m.   
Pr ovi de wood f or ms f or  cur ves and f i l l et s t hat  ar e adequat e i n st r engt h 
and r i gi dl y br aced.   Pr ovi de f or ms and anchor s sui t abl e t o r esi st  l at er al  
pr essur es f r om compact i on.   Set  f or ms on f i r m mat er i al  cut  t r ue t o gr ade 
so t hat  each f or m sect i on when pl aced wi l l  be f i r ml y i n cont act  wi t h t he 
under l y i ng l ayer  f or  i t s  ent i r e base.   Do not  set  f or ms on bl ocks or  on 
bui l t - up spot s of  under l y i ng mat er i al . [   Pr i or  t o set t i ng f or ms f or  pavi ng 
oper at i ons,  demonst r at e t he pr oposed f or m set t i ng pr ocedur es at  an 
appr oved l ocat i on and do not  pr oceed f ur t her  unt i l  t he pr oposed met hod i s 
appr oved. ]   Mai nt ai n f or ms i n pl ace at  l east  12 hour s af t er  t he concr et e 
has been pl aced.  Remove f or ms wi t hout  damagi ng t he concr et e.

3. 4. 4   Oper at i on

When pavi ng bet ween or  adj acent  t o pr evi ousl y const r uct ed pavement ,  make 
pr ovi s i ons t o pr event  damage t o t he pr evi ousl y const r uct ed pavement ,  
i ncl udi ng keepi ng t he exi st i ng pavement  sur f ace f r ee of  any debr i s.

3. 4. 5   Compact i on

Aut omat i cal l y cont r ol  sur f ace vi br at i on so t hat  i t  st ops i mmedi at el y as 
f or war d mot i on ceases.   Do not  per mi t  excessi ve v i br at i on.   Tamp concr et e 
i n smal l ,  odd- shaped sl abs or  i n l ocat i ons i naccessi bl e t o t he paver  
mount ed vi br at i on equi pment .   Do not  use vi br at or s t o t r anspor t  or  spr ead 
t he concr et e.   Af t er  i ni t i al  compact i on,  f ur t her  smoot h and compact  
concr et e by means of  hand- oper at ed l ongi t udi nal  r ol l er s.   Use r ol l er s t hat  
ar e not  l ess t han 1. 82 m 6 f eet  l ong and 200 mm 8 i nches i n di amet er  and 
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st i f f ened t o pr event  f l exi ng and war pi ng.   Oper at e t he pavi ng equi pment  t o 
pr oduce a t hor oughl y compact ed concr et e l ayer  t hr oughout ,  r equi r i ng no 
hand f i ni shi ng,  ot her  t han t he use of  j oi nt i ng t ool s,  except  i n ver y 
i nf r equent  i nst ances.

3. 5   FI NI SHI NG CONCRETE

St ar t  f i ni shi ng oper at i ons i mmedi at el y af t er  pl acement  of  concr et e.   Use 
f i ni shi ng machi ne,  except  hand f i ni shi ng may be used i n emer genci es and 
f or  concr et e s l abs i n i naccessi bl e l ocat i ons or  of  such shapes or  s i zes 
t hat  machi ne f i ni shi ng i s i mpr act i cabl e.   Fi ni sh pavement  sur f ace on bot h 
s i des of  a j oi nt  t o t he same gr ade.   Pr ovi de hand f i ni shi ng equi pment  f or  
use at  al l  t i mes.

3. 5. 1   Fi xed For m Fi ni shi ng

St r i ke of f  and scr eed concr et e t o t he r equi r ed [ cr own]  [ s l ope]  and 
cr oss- sect i on.   When usi ng a st at i c r ol l er  f or  consol i dat i on,  st i f f en t he 
r ol l er  t o pr event  f l exi ng and war pi ng.   Do not  per mi t  excessi ve oper at i on 
over  an ar ea,  whi ch wi l l  r esul t  i n an excess of  mor t ar  and wat er  bei ng 
br ought  t o t he sur f ace.

3. 5. 1. 1   Joi nt  Fi ni sh

Bef or e concr et e i s har dened,  cor r ect  edge sl ump of  pavement ,  excl usi ve of  
edge r oundi ng,  i n excess of  6 mm 0. 25 i n.   Fi ni sh concr et e sur f ace on each 
si de of  const r uct i on j oi nt s t o t he same pl ane,  and cor r ect  devi at i ons 
bef or e newl y pl aced concr et e has har dened.

3. 5. 2   Edgi ng

I mmedi at el y af t er  consol i dat i on and j oi nt i ng,  car ef ul l y f i ni sh s l ab edges,  
i ncl udi ng edges at  f or med j oi nt s,  wi t h an edge havi ng a r adi us of  not  l ess 
t han 6 mm 0. 25 i nch.   Cl ean by r emovi ng l oose f r agment s and soupy mor t ar  
f r om cor ner s or  edges of  s l abs whi ch have cr umbl ed. [   I nst al l  edge 
r est r ai nt s of  per vi ous syst ems per  t he dr awi ngs and manuf act ur er ' s 
r ecommendat i ons. ]

3. 5. 3   Joi nt i ng

Const r uct  j oi nt s at  t he l ocat i ons,  dept hs,  and wi dt h di mensi ons i ndi cat ed 
on t he pr oj ect  dr awi ngs or  t he appr oved shop dr awi ngs.   Saw cut  or  use t he 
j oi nt i ng t ool  t o f or m cont r act i on j oi nt s i n f r esh concr et e i mmedi at el y 
af t er  t he concr et e has been compact ed t o t he speci f i ed dept h and wi dt h.   
Ext end expansi on j oi nt s t hr ough t he f ul l  dept h of  t he pavement .   Cut  
expansi on mat er i al  f l ush t o gr ade af t er  concr et e has f ul l y har dened and 
pr ovi de j oi nt  f i l l er  mat er i al  as i ndi cat ed or  as appr oved on t he shop 
dr awi ngs.

3. 6   CURI NG

Cur e per vi ous concr et e f or  a mi ni mum of  7 days.   Pr ot ect  concr et e 
adequat el y f r om i nj ur i ous act i on by sun,  r ai n,  f l owi ng wat er ,  [ f r ost , ]  
mechani cal  i nj ur y,  t i r e mar ks and oi l  st ai ns,  and do not  al l ow i t  t o dr y 
out  f r om t he t i me i t  i s  pl aced unt i l  t he expi r at i on of  t he mi ni mum cur i ng 
per i ods speci f i ed her ei n.   Mai nt ai n t emper at ur e of  ai r  next  t o concr et e 
above 5 degr ees C 40 degr ees F f or  t he f ul l  cur i ng per i ods.
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3. 6. 1   Whi t e- Pol yet hyl ene Sheet

Begi n cur i ng wi t hi n 20 mi nut es of  concr et e di schar ge unl ess l onger  wor ki ng 
t i me i s appr oved.   Lay sheet s di r ect l y on concr et e sur f ace and over l ap 300 
mm 12 i nches.   Make sheet i ng not  l ess t han 600 mm 24 i nches wi der  t han 
concr et e sur f ace t o be cur ed,  and wei ght  down on t he edges,  wi t hout  usi ng 
soi l  or  debr i s,  and over  t he t r ansver se l aps t o f or m cl osed j oi nt s.   
Repai r  or  r epl ace sheet s when damaged dur i ng cur i ng.   Check dai l y t o 
assur e sheet s ar e soundl y i n pl ace.   I f  moi st ur e evapor at es,  r e- sat ur at e 
concr et e and r epl ace pol yet hyl ene on pavement  ( l i mi t  r e- sat ur at i on and 
r e- pl aci ng no l onger  t han 10 mi nut es per  sheet ) .

3. 7   FI ELD QUALI TY CONTROL

3. 7. 1   Sampl i ng

Col l ect  sampl es of  f r esh concr et e i n accor dance wi t h ASTM C172/ C172M 
dur i ng each wor ki ng day as r equi r ed t o per f or m t est s speci f i ed her ei n.

3. 7. 2   Consi st ency Test s

Conduct  concr et e densi t y t est s on t he f r esh concr et e i n accor dance wi t h 
ASTM C1688/ C1688M.   Take sampl es f or  densi t y det er mi nat i on f r om concr et e 
dur i ng pl acement .   Per f or m t est s at  t he begi nni ng of  a concr et e pl acement  
oper at i on and f or  each bat ch ( mi ni mum)  or  ever y 40 cubi c met er s 50 cubi c 
yar ds ( maxi mum)  of  concr et e t o ensur e t hat  speci f i cat i on r equi r ement s ar e 
met .

3. 7. 3   Sampl e Cor es

Af t er  a mi ni mum of  seven days f ol l owi ng each pl acement ,  t ake t hr ee cor es 
at  r andom l ocat i ons.   Cor e har dened concr et e panel s i n accor dance wi t h 
ASTM C42/ C42M.   Test  t hi ckness and densi t y of  t he cor es i n accor dance wi t h 
ASTM C1542/ C1542M and ASTM C1754/ C1754M Dr yi ng Met hod B,  r espect i vel y.   
Comput e t he t ol er ance f or  cor e t hi ckness and densi t y r epor t ed as t he 
aver age of  t hr ee cor es of  each t est  panel .   Fi l l  cor e hol es wi t h r egul ar  
concr et e or  pr e- mi xed gr out .

3. 7. 4   Fi el d I nf i l t r at i on Test s

Af t er  t he cur i ng per i od i s compl et e,  det er mi ne t he i nf i l t r at i on r at e of  
t he per vi ous concr et e i n accor dance wi t h ASTM C1701/ C1701M.   Locat e f i el d 
i nf i l t r at i on t est s at  t hr ee r andom l ocat i ons f or  each 930 squar e met er s 
10000 squar e f eet  of  per vi ous concr et e sur f ace ar ea.   Det er mi ne t he 
l ocat i on of  each t est  usi ng GPS or  ot her  met hods sui t abl e t o r epeat  
t est i ng dur i ng t he l i f e of  t he pavement .   Submi t  t he t est  r esul t s For  
I nf or mat i on Onl y.

3. 7. 5   Sur f ace Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dr awi ngs shoul d c l ear l y show al l  pavement  
j oi nt  i nt er sect i on el evat i ons,  and speci f i c  r equi r ed 
devi at i ons f r om a pl ane sur f ace f or  such speci al  
f eat ur es as cr owns,  dr ai nage i nl et s,  et c.

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

Per f or m sur f ace t est i ng f or  sur f ace smoot hness and pl an gr ade as i ndi cat ed 
bel ow.   Ref er ence t he measur ement s i n accor dance wi t h pavi ng l ane 
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i dent i f i cat i on and st at i oni ng,  and submi t  a r epor t  wi t hi n 24 hour s af t er  
measur ement  i s made.   Upon concl usi on of  sur f ace t est i ng,  submi t  a f i nal  
r epor t  of  sur f ace t est i ng,  s i gned by a Regi st er ed Engi neer ,  cont ai ni ng al l  
sur f ace measur ement s and a descr i pt i on of  al l  act i ons t aken t o cor r ect  
def i c i enci es.   Mechani cal l y sweep pavement  bef or e t est i ng har dened 
concr et e f or  compl i ance t ol er ances.

3. 7. 5. 1   Sur f ace Smoot hness Requi r ement s

Pr ovi de t he f i ni shed sur f aces of  t he pavement s wi t h no abr upt  change of  3 
mm 1/ 8 i nch or  mor e,  and wi t hi n t he t ol er ances speci f i ed i n Tabl e 1 when 
checked wi t h a 4 met er  12 f oot  st r ai ght edge.

3. 7. 5. 2   Sur f ace Smoot hness Test i ng Met hod

Test  t he sur f ace of  t he pavement  wi t h t he st r ai ght edge t o i dent i f y al l  
sur f ace i r r egul ar i t i es exceedi ng t he t ol er ances speci f i ed above.   Test  t he 
ent i r e ar ea of  t he pavement  i n bot h a l ongi t udi nal  and a t r ansver se 
di r ect i on on par al l el  l i nes appr oxi mat el y 4. 5 m 15 f eet  apar t .   Hol d t he 
st r ai ght edge i n cont act  wi t h t he sur f ace and move ahead one- hal f  t he 
l engt h of  t he st r ai ght edge f or  each successi ve measur ement .   Det er mi ne t he 
amount  of  sur f ace i r r egul ar i t y by pl aci ng t he st r ai ght edge on t he pavement  
sur f ace and al l owi ng i t  t o r est  upon t he t wo hi ghest  spot s cover ed by i t s 
l engt h and measur i ng t he maxi mum gap bet ween t he st r ai ght edge and t he 
pavement  sur f ace i n t he ar ea bet ween t hese t wo hi gh poi nt s.   Make t he 
measur ement  of  t he gap wi t h a st eel  spacer  bar  of  r ect angul ar  sect i on t he 
same t hi ckness as t he al l owabl e gap,  and wi dt h of  f our  t i mes t he nomi nal  
maxi mum aggr egat e s i ze.

3. 7. 6   Pl an Gr ade Test i ng and Conf or mance

Check each pavement  cat egor y f or  conf or mance wi t h pl an gr ade r equi r ement s 
by r unni ng l i nes of  l evel s t o det er mi ne t he el evat i on at  l ocat i ons on t he 
pavement  sur f ace 4. 5 met er s 15 f eet  on cent er .

3. 8   Pavement  Pr ot ect i on

Pr ot ect  t he pavement  agai nst  al l  damage pr i or  t o f i nal  accept ance of  t he 
wor k.   Do not  st ockpi l e aggr egat es,  l andscapi ng mat er i al s,  or  ot her  
const r uct i on mat er i al s on per vi ous concr et e pavement s.   Keep al l  new and 
exi st i ng per vi ous pavement  car r y i ng const r uct i on t r af f i c  or  equi pment  
compl et el y c l ean,  and cl ean up spi l l age of  concr et e or  ot her  mat er i al s 
i mmedi at el y upon occur r ence.   Remove dust ,  l eaves and debr i s wi t h a l eaf  
bl ower  or  dr y vacuum.

3. 9   Open To Tr af f i c

Do not  open t he pavement  t o vehi cul ar  t r af f i c  unt i l  t he concr et e has cur ed 
at  l east  7 uni nt er r upt ed days dur i ng whi ch t he ambi ent  t emper at ur e has 
exceeded 13 deg C 55 deg F or  unt i l  t he pavement  i s accept ed.

        - -  End of  Sect i on - -
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