
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 32 13 14. 14 ( August  2023)

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

Pr epar i ng Act i v i t y:   USACE New

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 Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON TABLE OF CONTENTS

DI VI SI ON 32 -  EXTERI OR I MPROVEMENTS

SECTI ON 32 13 14. 14

CONCRETE PAVI NG FOR SMALL AI RFI ELD PROJECTS

08/ 23

PART 1   GENERAL

  1. 1   UNI T PRI CES
    1. 1. 1   Measur ement s
    1. 1. 2   Payment s
      1. 1. 2. 1   Uni t  Pr i ce
  1. 2   REFERENCES
  1. 3   SUBMI TTALS
  1. 4   QUALI TY CONTROL
    1. 4. 1   Cont r act or  Qual i t y Cont r ol  ( CQC)  St af f
    1. 4. 2   Ot her  St af f
    1. 4. 3   Pr econst r uct i on Test i ng of  Mat er i al s
      1. 4. 3. 1   Aggr egat es
      1. 4. 3. 2   Chemi cal  Admi xt ur es,  Cur i ng Compounds,  and Epoxi es
      1. 4. 3. 3   Cement i t i ous Mat er i al s
    1. 4. 4   Accept abi l i t y  of  Wor k
  1. 5   DELI VERY,  STORAGE,  AND HANDLI NG
    1. 5. 1   Bul k Cement i t i ous Mat er i al s
    1. 5. 2   Aggr egat e Mat er i al s
    1. 5. 3   Ot her  Mat er i al s
  1. 6   ACCEPTANCE
    1. 6. 1   Accept ance Requi r ement s
    1. 6. 2   Concr et e St r engt h
    1. 6. 3   Thi ckness
    1. 6. 4   Sur f ace Smoot hness
    1. 6. 5   Gr ade
    1. 6. 6   Di amond Gr i ndi ng
      1. 6. 6. 1   Bumps
    1. 6. 7   Def i c i ent  Ar eas
    1. 6. 8   Labor at or y Accr edi t at i on[  and Val i dat i on]

SECTI ON 32 13 14. 14  Page 1



PART 2   PRODUCTS

  2. 1   SYSTEM DESCRI PTI ON
  2. 2   CEMENTI TI OUS MATERI ALS
    2. 2. 1   Por t l and Cement
    2. 2. 2   Bl ended Cement s
    2. 2. 3   Pozzol an
      2. 2. 3. 1   Fl y Ash
      2. 2. 3. 2   Raw or  Cal c i ned Nat ur al  Pozzol an
      2. 2. 3. 3   Ul t r a Fi ne Fl y Ash and Ul t r a Fi ne Pozzol an
      2. 2. 3. 4   Si l i ca Fume
    2. 2. 4   Sl ag Cement
    2. 2. 5   Suppl ement ar y Cement i t i ous Mat er i al s ( SCM)  Cont ent
  2. 3   AGGREGATES
    2. 3. 1   Aggr egat e Sour ces
      2. 3. 1. 1   Dur abi l i t y  of  Coar se Aggr egat e
      2. 3. 1. 2   Al kal i - Si l i ca React i v i t y
      2. 3. 1. 3   Combi ned Aggr egat e Gr adat i on
    2. 3. 2   Coar se Aggr egat e
      2. 3. 2. 1   Mat er i al  Composi t i on
      2. 3. 2. 2   Par t i c l e Shape Char act er i st i cs
      2. 3. 2. 3   Si ze and Gr adi ng
      2. 3. 2. 4   Del et er i ous Mat er i al s -  Ai r f i el d Pavement s
      2. 3. 2. 5   Test i ng f or  Del et er i ous Mat er i al s i n Coar se Aggr egat e
    2. 3. 3   Fi ne Aggr egat e
      2. 3. 3. 1   Composi t i on
      2. 3. 3. 2   Gr adi ng
      2. 3. 3. 3   Del et er i ous Mat er i al
  2. 4   CHEMI CAL ADMI XTURES
    2. 4. 1   Gener al  Requi r ement s
    2. 4. 2   Hi gh Range Wat er  Reduci ng Admi xt ur e ( HRWRA)
  2. 5   MEMBRANE FORMI NG CURI NG COMPOUND
  2. 6   WATER
  2. 7   JOI NT MATERI ALS
    2. 7. 1   Expansi on Joi nt  Mat er i al
    2. 7. 2   Sl i p Joi nt  Mat er i al
  2. 8   REI NFORCI NG
    2. 8. 1   Rei nf or ci ng Bar s and Bar  Mat s
    2. 8. 2   Wel ded Wi r e Rei nf or cement
  2. 9   DOWELS
    2. 9. 1   Dowel s
    2. 9. 2   Dowel  Bar  Assembl i es
  2. 10   EPOXY RESI N
  2. 11   EQUI PMENT
    2. 11. 1   Bat chi ng and Mi xi ng Pl ant
      2. 11. 1. 1   Locat i on
      2. 11. 1. 2   Type and Capaci t y
      2. 11. 1. 3   Ready- Mi xed Concr et e
      2. 11. 1. 4   Concr et e Made by Vol umet r i c Bat chi ng and Cont i nuous Mi xi ng
      2. 11. 1. 5   Concr et e Uni f or mi t y Requi r ement s
    2. 11. 2   Tr uck
    2. 11. 3   Tr anspor t i ng Equi pment
    2. 11. 4   Tr ansf er  and Spr eadi ng Equi pment
    2. 11. 5   Paver - Fi ni sher
      2. 11. 5. 1   Gener al
      2. 11. 5. 2   Heavy Dut y Vi br at or y Tr uss Scr eed
      2. 11. 5. 3   Tr i pl e Rol l er  Tube Paver
      2. 11. 5. 4   Vi br at or s
      2. 11. 5. 5   Ot her  Types of  Fi ni shi ng Equi pment

SECTI ON 32 13 14. 14  Page 2



    2. 11. 6   Cur i ng Equi pment
    2. 11. 7   Text ur i ng Equi pment
      2. 11. 7. 1   Bur l ap Dr ag
      2. 11. 7. 2   Br oom
    2. 11. 8   Sawi ng Equi pment
      2. 11. 8. 1   Di amond Saw
      2. 11. 8. 2   Wheel  Saw
    2. 11. 9   St r ai ght edge
    2. 11. 10   Wor k Br i dge
    2. 11. 11   Di amond Gr i ndi ng of  PCC Sur f aces
  2. 12   SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES
    2. 12. 1   Speci f i ed Compr essi ve St r engt h
    2. 12. 2   Wat er - Cement i t i ous Mat er i al s Rat i o
    2. 12. 3   Ai r  Cont ent
    2. 12. 4   Sl ump
    2. 12. 5   Concr et e Temper at ur e
  2. 13   MI XTURE PROPORTI ONS
    2. 13. 1   Composi t i on
    2. 13. 2   Pr opor t i oni ng St udi es
      2. 13. 2. 1   Wat er - Cement i t i ous Mat er i al s Rat i o
      2. 13. 2. 2   Tr i al  Mi xt ur e St udi es
      2. 13. 2. 3   Mi xt ur e Pr opor t i oni ng f or  Compr essi ve St r engt h
    2. 13. 3   Requi r ed Aver age Compr essi ve St r engt h
      2. 13. 3. 1   Fr om Pr evi ous Test  Recor ds
      2. 13. 3. 2   Wi t hout  Pr evi ous Test  Recor ds

PART 3   EXECUTI ON

  3. 1   PREPARATI ON FOR PAVI NG
    3. 1. 1   Weat her  Pr ecaut i on
    3. 1. 2   Pr oposed Techni ques
  3. 2   CONDI TI ONI NG OF UNDERLYI NG MATERI AL
    3. 2. 1   Gener al  Pr ocedur es
    3. 2. 2   Tr af f i c  on Under l y i ng Mat er i al
  3. 3   WEATHER LI MI TATI ONS
    3. 3. 1   Pl acement  and Pr ot ect i on Dur i ng I ncl ement  Weat her
    3. 3. 2   Pavi ng i n Hot  Weat her
    3. 3. 3   Pr event i on of  Pl ast i c Shr i nkage Cr acki ng
    3. 3. 4   Pavi ng i n Col d Weat her
  3. 4   CONCRETE PRODUCTI ON
    3. 4. 1   Bat chi ng and Mi xi ng Concr et e
    3. 4. 2   Tr anspor t i ng and Tr ansf er  -  Spr eadi ng Oper at i ons
  3. 5   PAVI NG
    3. 5. 1   Gener al  Requi r ement s
    3. 5. 2   Consol i dat i on
    3. 5. 3   Oper at i on
      3. 5. 3. 1   Header s
      3. 5. 3. 2   Fi l l - I n Lanes
    3. 5. 4   Requi r ed Resul t s
    3. 5. 5   Fi xed For m Pavi ng
      3. 5. 5. 1   For ms f or  Fi xed- For m Pavi ng
      3. 5. 5. 2   For m Removal
    3. 5. 6   Pl aci ng Rei nf or ci ng St eel
      3. 5. 6. 1   Pavement  Thi ckness Gr eat er  Than 300 mm 12 i nches
      3. 5. 6. 2   Pavement  Thi ckness Less Than 300 mm 12 I nches
    3. 5. 7   Pl aci ng Dowel s
      3. 5. 7. 1   Cont r act i on Joi nt s
      3. 5. 7. 2   Const r uct i on Joi nt s- Fi xed For m Pavi ng
      3. 5. 7. 3   Dowel s I nst al l ed i n Har dened Concr et e

SECTI ON 32 13 14. 14  Page 3



      3. 5. 7. 4   Lubr i cat i ng Dowel  Bar s
  3. 6   FI NI SHI NG
    3. 6. 1   Machi ne Fi ni shi ng Wi t h Fi xed For ms
    3. 6. 2   Sur f ace Cor r ect i on and Test i ng
    3. 6. 3   Hand Fi ni shi ng
      3. 6. 3. 1   Fi ni shi ng and Fl oat i ng
    3. 6. 4   Text ur i ng
      3. 6. 4. 1   Bur l ap Dr ag Sur f ace
      3. 6. 4. 2   Br oom Text ur i ng f or  Hand Fi ni shi ng
      3. 6. 4. 3   Sur f ace Gr oovi ng
    3. 6. 5   Edgi ng
    3. 6. 6   Pavement  Penet r at i ons
  3. 7   CURI NG
    3. 7. 1   Pr ot ect i on of  Concr et e
    3. 7. 2   Membr ane Cur i ng
    3. 7. 3   Moi st  Cur i ng
  3. 8   JOI NTS
    3. 8. 1   Gener al  Requi r ement s f or  Joi nt s
    3. 8. 2   Longi t udi nal  Const r uct i on Joi nt s
    3. 8. 3   Tr ansver se Const r uct i on Joi nt s
    3. 8. 4   Expansi on Joi nt s
    3. 8. 5   Sl i p Joi nt s
    3. 8. 6   Cont r act i on Joi nt s
    3. 8. 7   Thi ckened Edge Joi nt s
  3. 9   REPAI R,  REMOVAL AND REPLACEMENT OF NEWLY CONSTRUCTED SLABS
    3. 9. 1   Gener al  Cr i t er i a
    3. 9. 2   Sl abs wi t h Cr acks
    3. 9. 3   Removal  and Repl acement  of  Ful l  Sl abs
    3. 9. 4   Repai r i ng Spal l s Al ong Joi nt s
    3. 9. 5   Repai r  of  Weak Sur f aces
  3. 10   EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R
    3. 10. 1   Removal  of  Exi st i ng Pavement  Sl ab
    3. 10. 2   Edge Repai r
      3. 10. 2. 1   Spal l  Repai r
      3. 10. 2. 2   Under br eak and Under l y i ng Mat er i al
  3. 11   PAVEMENT PROTECTI ON
    3. 11. 1   Exi st i ng Pavement  Pr ot ect i on
    3. 11. 2   New Pavement  Pr ot ect i on
  3. 12   TESTI NG AND I NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL DURI NG 

CONSTRUCTI ON
    3. 12. 1   Test i ng and I nspect i on by Cont r act or
    3. 12. 2   Sampl i ng and Test i ng Concr et e
    3. 12. 3   Thi ckness and Consol i dat i on Test i ng
    3. 12. 4   Sur f ace Smoot hness Test i ng
      3. 12. 4. 1   St r ai ght edge Test i ng
    3. 12. 5   Pl an Gr ade Test i ng
    3. 12. 6   Cement i t i ous Mat er i al s Test i ng
    3. 12. 7   Chemi cal  Admi xt ur e Test i ng
    3. 12. 8   Test i ng and I nspect i on Requi r ement s
    3. 12. 9   Cont r act or  Qual i t y Cont r ol  Repor t s

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

SECTI ON 32 13 14. 14  Page 4



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 32 13 14. 14 ( August  2023)

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

Pr epar i ng Act i v i t y:   USACE New

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 Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 32 13 14. 14

CONCRETE PAVI NG FOR SMALL AI RFI ELD PROJECTS
08/ 23
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NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  const r uct i on of  ext er i or  concr et e 
pavement  f or  ai r f i el d pr oj ect s wi t h l ess t han 750 
cubi c met er s 1, 000 cubi c yar ds.   Do not  di v i de 
pr oj ect s i nt o smal l  const r uct i on phases so t hi s spec 
can be used.   Thi s speci f i cat i on i s not  per mi t t ed 
f or  hi gh r i sk ar eas such as ai r cr af t  ar r est i ng 
syst ems,  compass cal i br at i on pads,  and f i xed- wi ng 
shor t  t akeof f  and ver t i cal  l andi ng ( STOVL)  f aci l i t i es.

For  al l  s i t uat i ons wher e t hi s speci f i cat i on wi l l  be 
used consul t  wi t h t he usi ng agency' s subj ect  mat t er  
exper t s r egar di ng i t s appl i cabi l i t y .  Cont act  t he 
Cor ps of  Engi neer s Tr anspor t at i on Syst ems Cent er  
( TSMCX) ,  t he Ai r  For ce Ci vi l  Engi neer  Cent er  ( AFCEC)  
pavement  Subj ect  Mat t er  Exper t  ( SME) ,  or  Naval  
Faci l i t i es Engi neer i ng Syst ems Command ( NAVFAC)  f or  
appr oval .  

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 must  be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n pr epar i ng cont r act  speci f i cat i ons f or  
concr et e pavement ,  t he desi gner  wi l l  use UFC 
3- 250- 04 STANDARD PRACTI CE FOR CONCRETE PAVEMENTS 
f or  gui dance.   St at e hi ghway speci f i cat i ons ar e not  
per mi t t ed.  Al l  ai r f i el d concr et e pavement s wi l l  use 
t he UFGS wi t hout  except i on.

Speci f i cat i ons devel oped f or  Cor ps of  Engi neer s 
managed pr oj ect s must  be edi t ed i n accor dance wi t h 
ER 1110- 34- 1 Engi neer i ng and Desi gn Tr anspor t at i on 
Syst ems Mandat or y Cent er  of  Exper t i se ( Sect i on 11,  
12,  App A,  B,  C) .

Cont act  t he Cor ps of  Engi neer s Tr anspor t at i on 
Syst ems Cent er  ( TSMCX) ,  t he Ai r  For ce Ci vi l  Engi neer  
Cent er  ( AFCEC)  pavement  Subj ect  Mat t er  Exper t  ( SME) ,  
or  Naval  Faci l i t i es Engi neer i ng Syst ems Command 
( NAVFAC)  f or  gui dance on i nt er pr et i ng and edi t i ng 
t hi s speci f i cat i on sect i on.

Thi s speci f i cat i on sect i on i s st r uct ur ed f or  
Cont r act or  sampl i ng and t est i ng of  mat er i al s and 
mi xt ur e pr opor t i oni ng.   I f  Gover nment  sampl i ng,  
t est i ng and mi xt ur e pr opor t i oni ng i s r equi r ed,  
cont act  t he TSMCX,  AFCEC pavement  SME,  or  NAVFAC f or  
speci f i cat i on l anguage.

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

[ 1. 1   UNI T PRI CES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e uni t  pr i ce par agr aphs 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 s

The quant i t y of  concr et e t o be pai d f or  wi l l  be t he vol ume of  concr et e i n 
cubi c met er s yar ds i ncl udi ng t hi ckened edges [ monol i t hi c cur b] ,  wher e 
r equi r ed,  pl aced i n t he compl et ed and accept ed pavement .   Concr et e wi l l  be 
measur ed i n pl ace i n t he compl et ed and accept ed pavement  onl y wi t hi n t he 
neat  l i ne di mensi ons shown i n t he pl an and cr oss sect i on.   No deduct i ons 
wi l l  be made f or  r ounded or  bevel ed edges or  t he space occupi ed by 
pavement  r ei nf or cement ,  dowel  bar s,  or  el ect r i cal  condui t s,  nor  f or  any 
voi d,  or  ot her  st r uct ur e ext endi ng i nt o or  t hr ough t he pavement  s l ab,  
measur i ng 0. 1 cubi c met er  3 cubi c f eet  or  l ess i n vol ume.   No ot her  
al l owance f or  concr et e wi l l  be made unl ess pl aced i n speci f i ed l ocat i ons 
i n accor dance wi t h t he appr oved cont r act  modi f i cat i on.   The quant i t y of  
ot her  mat er i al s speci f i ed her ei n,  and used i n t he const r uct i on of  t he wor k 
cover ed by t hi s sect i on,  wi l l  not  be measur ed f or  payment ,  but  wi l l  be 
consi der ed a subsi di ar y obl i gat i on,  cover ed under  t he pr i ce per  cubi c met er
 yar d f or  concr et e.   Joi nt  seal i ng mat er i al s ar e cover ed i n [ Sect i on 
32 01 19. 61 SEALI NG OF JOI NTS I N RI GI D PAVEMENT]  [ Sect i on 32 13 73. 19 
COMPRESSI ON CONCRETE PAVI NG JOI NT SEALANT] .
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1. 1. 2   Payment s

1. 1. 2. 1   Uni t  Pr i ce

The quant i t y of  concr et e measur ed as speci f i ed above wi l l  be pai d f or  at  
t he cont r act  uni t  pr i ce when pl aced i n compl et ed and accept ed pavement s.   
Payment  wi l l  be made at  t he cont r act  pr i ce f or  cubi c met er  yar d f or  t he 
schedul ed i t em,  wi t h necessar y adj ust ment s as speci f i ed bel ow.   Payment  
wi l l  const i t ut e f ul l  compensat i on f or  pr ovi di ng al l  mat er i al s,  equi pment ,  
pl ant  and t ool s,  and f or  al l  l abor  and ot her  i nci dent al s necessar y t o 
compl et e t he concr et e pavement ,  except  f or  ot her  i t ems speci f i ed her ei n 
f or  separ at e payment .

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

AASHTO M 182 ( 2005;  R 2021)  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

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  201. 1R ( 2008)  Gui de f or  Conduct i ng a Vi sual  
I nspect i on of  Concr et e i n Ser vi ce

ACI  211. 1 ( 1991;  R 2009)  St andar d Pr act i ce f or  
Sel ect i ng Pr opor t i ons f or  Nor mal ,  
Heavywei ght  and Mass Concr et e

ACI  214R ( 2011)  Eval uat i on of  St r engt h Test  Resul t s 
of  Concr et e
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ACI  305R ( 2020)  Gui de t o Hot  Weat her  Concr et i ng

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

ACI  309R ( 2005)  Gui de f or  Consol i dat i on of  Concr et e

ACI  325. 14R ( 2017)  Gui de f or  Desi gn and Pr opor t i oni ng 
of  Concr et e Mi xt ur es f or  Pavement s

ASTM I NTERNATI ONAL ( ASTM)

ASTM A184/ A184M ( 2019)  St andar d Speci f i cat i on f or  Wel ded 
Def or med St eel  Bar  Mat s f or  Concr et e 
Rei nf or cement

ASTM A185/ A185M ( 2007)  St andar d Speci f i cat i on f or  St eel  
Wel ded Wi r e Rei nf or cement ,  Pl ai n,  f or  
Concr et e

ASTM A615/ A615M ( 2022)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Rei nf or cement

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

ASTM A1064/ A1064M ( 2022)  St andar d Speci f i cat i on f or  
Car bon- St eel  Wi r e and Wel ded Wi r e 
Rei nf or cement ,  Pl ai n and Def or med,  f or  
Concr et e

ASTM A1078/ A1078M ( 2019)  St andar d Speci f i cat i on f or  
Epoxy- Coat ed St eel  Dowel s i n Concr et e 
Pavement

ASTM C29/ C29M ( 2023)  St andar d Test  Met hod f or  Bul k 
Densi t y ( " Uni t  Wei ght " )  and Voi ds i n 
Aggr egat e

ASTM C31/ C31M ( 2024)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he Fi el d

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

ASTM C39/ C39M ( 2023)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Cyl i ndr i cal  
Concr et e Speci mens

ASTM C78/ C78M ( 2022)  St andar d Test  Met hod f or  Fl exur al  
St r engt h of  Concr et e ( Usi ng Si mpl e Beam 
wi t h Thi r d- Poi nt  Loadi ng)

ASTM C88 ( 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 C94/ C94M ( 2023)  St andar d Speci f i cat i on f or  
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Ready- Mi xed Concr et e

ASTM C114 ( 2023)  St andar d Test  Met hods f or  Chemi cal  
Anal ysi s of  Hydr aul i c Cement

ASTM C117 ( 2023)  St andar d Test  Met hod f or  Mat er i al s 
Fi ner  t han 75- um ( No.  200)  Si eve i n 
Mi ner al  Aggr egat es by Washi ng

ASTM C123/ C123M ( 2023)  St andar d Test  Met hod f or  
Li ght wei ght  Par t i c l es i n Aggr egat e

ASTM C131/ C131M ( 2020)  St andar d Test  Met hod f or  Resi st ance 
t o Degr adat i on of  Smal l - Si ze Coar se 
Aggr egat e by Abr asi on and I mpact  i n t he 
Los Angel es Machi ne

ASTM C136/ C136M ( 2019)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C138/ C138M ( 2023)  St andar d Test  Met hod f or  Densi t y 
( Uni t  Wei ght ) ,  Yi el d,  and Ai r  Cont ent  
( Gr avi met r i c)  of  Concr et e

ASTM C142/ C142M ( 2017;  R 2023)  St andar d Test  Met hod f or  
Cl ay Lumps and Fr i abl e Par t i c l es i n 
Aggr egat es

ASTM C143/ C143M ( 2020)  St andar d Test  Met hod f or  Sl ump of  
Hydr aul i c- Cement  Concr et e

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

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 C174/ C174M ( 2017)  St andar d Test  Met hod f or  Measur i ng 
Thi ckness of  Concr et e El ement s Usi ng 
Dr i l l ed Concr et e Cor es

ASTM C192/ C192M ( 2019)  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 
Labor at or y

ASTM C231/ C231M ( 2024)  St andar d Test  Met hod f or  Ai r  
Cont ent  of  Fr eshl y Mi xed Concr et e by t he 
Pr essur e Met hod

ASTM C260/ C260M ( 2010a;  R 2016)  St andar d Speci f i cat i on f or  
Ai r - Ent r ai ni ng Admi xt ur es f or  Concr et e

ASTM C294 ( 2012;  R 2017)  St andar d Descr i pt i ve 
Nomencl at ur e f or  Const i t uent s of  Concr et e 
Aggr egat es

ASTM C295/ C295M ( 2019)  St andar d Gui de f or  Pet r ogr aphi c 
Exami nat i on of  Aggr egat es f or  Concr et e
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ASTM C494/ C494M ( 2019;  E 2022)  St andar d Speci f i cat i on f or  
Chemi cal  Admi xt ur es f or  Concr et e

ASTM C595/ C595M ( 2023)  St andar d Speci f i cat i on f or  Bl ended 
Hydr aul i c Cement s

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 C666/ C666M ( 2015)  Resi st ance of  Concr et e t o Rapi d 
Fr eezi ng and Thawi ng

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

ASTM C881/ C881M ( 2020a)  St andar d Speci f i cat i on f or  
Epoxy- Resi n- Base Bondi ng Syst ems f or  
Concr et e

ASTM C989/ C989M ( 2024)  St andar d Speci f i cat i on f or  Sl ag 
Cement  f or  Use i n Concr et e and Mor t ar s

ASTM C1017/ C1017M ( 2013;  E 2015)  St andar d Speci f i cat i on f or  
Chemi cal  Admi xt ur es f or  Use i n Pr oduci ng 
Fl owi ng Concr et e

ASTM C1064/ C1064M ( 2023)  St andar d Test  Met hod f or  
Temper at ur e of  Fr eshl y Mi xed 
Hydr aul i c- Cement  Concr et e

ASTM C1077 ( 2024)  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 C1240 ( 2020)  St andar d Speci f i cat i on f or  Si l i ca 
Fume Used i n Cement i t i ous Mi xt ur es

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

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

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

ASTM C1646/ C1646M ( 2016)  Maki ng and Cur i ng Test  Speci mens 
f or  Eval uat i ng Fr ost  Resi st ance of  Coar se 
Aggr egat e i n Ai r - Ent r ai ned Concr et e by 
Rapi d Fr eezi ng and Thawi ng

ASTM C1895 ( 2020)  St andar d Test  Met hod f or  
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Det er mi nat i on of  Mohs Scr at ch Har dness

ASTM D75/ D75M ( 2019)  St andar d Pr act i ce f or  Sampl i ng 
Aggr egat es

ASTM D1751 ( 2018)  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 ( 2018)  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 Joi nt  Fi l l er s f or  Concr et e 
Pavi ng and St r uct ur al  Const r uct i on

ASTM D2995 ( 2023)  Det er mi ni ng Appl i cat i on Rat e of  
Bi t umi nous Di st r i but or s

ASTM D3665 ( 2012;  R 2017)  St andar d Pr act i ce f or  
Random Sampl i ng of  Const r uct i on Mat er i al s

ASTM D4791 ( 2019)  Fl at  Par t i c l es,  El ongat ed 
Par t i c l es,  or  Fl at  and El ongat ed Par t i c l es 
i n Coar se Aggr egat e

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

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

COE CRD- C 300 ( 1990)  Speci f i cat i ons f or  Membr ane- For mi ng 
Compounds f or  Cur i ng Concr et e

COE CRD- C 521 ( 1981)  St andar d Test  Met hod f or  Fr equency 
and Ampl i t ude of  Vi br at or s f or  Concr et e

U. S.  DEPARTMENT OF DEFENSE ( DOD)

TSPWG M 3- 250- 04. 97- 05 ( 2019)  Pr opor t i oni ng Concr et e Mi xt ur es 
wi t h Gr aded Aggr egat es f or  Ri gi d Ai r f i el d 
Pavement s

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 
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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- 01 Pr econst r uct i on Submi t t al s

Pr oposed Techni ques;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Di amond Gr i ndi ng Pl an;  G[ ,  [ _____] ]

Dowel s;  G[ ,  [ _____] ]

Dowel  Bar  Assembl i es;  G[ ,  [ _____] ]

Equi pment

SD- 05 Desi gn Dat a

Pr el i mi nar y Pr oposed Pr opor t i oni ng;  G,  DOPr opor t i oni ng St udi es;  G,  
DO

SD- 06 Test  Repor t s

Mi xer  Per f or mance ( Uni f or mi t y)  Test i ng;  G[ ,  [ _____] ]

Bat ch Ti cket s
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Cont r act or  Qual i t y Cont r ol  Repor t s

Sampl i ng and Test i ng;  G[ ,  [ _____] ]

Di amond Gr i ndi ng of  PCC Sur f aces;  G[ ,  [ _____] ]

Repai r  Recommendat i ons Pl an;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Cont r act or  Qual i t y Cont r ol  St af f ;  G[ ,  [ _____] ]

Labor at or y Accr edi t at i on[  and Val i dat i on]

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

Pet r ogr apher  Resume;  G[ ,  [ _____] ]

Li censed Sur veyor

Concr et e Bat ch Pl ant  Oper at or

1. 4   QUALI TY CONTROL

1. 4. 1   Cont r act or  Qual i t y Cont r ol  ( CQC)  St af f

Ref er ence Sect i on 01 45 00 QUALI TY CONTROL f or  gener al  CQC per sonnel  
qual i f i cat i on r equi r ement s.   Submi t  t he Cont r act or  Qual i t y Cont r ol  St af f  
f or  appr oval .   Pr ovi de Amer i can Concr et e I nst i t ut e cer t i f i cat es of  CQC 
st af f  i n addi t i on t o t he qual i f i cat i ons and r esumes of  t he pet r ogr apher ,  
sur veyor ,  concr et e bat ch pl ant  oper at or ,  and CQC Syst em Manager .   Al l  
Cont r act or  Qual i t y Cont r ol  per sonnel  assi gned t o concr et e const r uct i on ar e 
r equi r ed t o be Amer i can Concr et e I nst i t ut e ( ACI )  cer t i f i ed i n t he 
f ol l owi ng gr ade:

a.   I dent i f y an i ndi v i dual  wi t hi n t he onsi t e wor k or gani zat i on as t he 
Concr et e Pavi ng CQC Manager ,  who i s r esponsi bl e f or  over al l  management  
of  concr et e pavi ng CQC and has t he aut hor i t y t o act  i n al l  concr et e 
pavi ng CQC mat t er s i ncl udi ng aut hor i t y t o st op concr et e pavi ng wor k 
whi ch i s out  of  compl i ance.   

The mi ni mum r equi r ement s f or  t he Concr et e Pavi ng CQC Manager  consi st  
of  8 year s ai r f i el d concr et e pavi ng exper i ence si mi l ar  t o wor k 
r equi r ed under  t hi s cont r act  wi t h a mi ni mum of  3 year s i n a concr et e 
pavi ng CQC r ol e.  The Concr et e Pavi ng CQC Manager  i s a separ at e per son,  
and i s i n addi t i on t o t he CQC Syst em Manager  i dent i f i ed i n Sect i on 
01 45 00 QUALI TY CONTROL.

b.   CQC st af f  i s  r equi r ed t o over see al l  aspect s of  sawi ng oper at i ons 
( sawi ng,  f l ushi ng,  vacuumi ng,  checki ng f or  r andom cr acki ng,  l i ght i ng) .

c.   Lead For eman or  Jour neyman of  t he Concr et e Pl aci ng,  Fi ni shi ng,  and 
Cur i ng Cr ews:  ACI  Advanced Concr et e Fl at wor k Fi ni sher .

d.   Fi el d Test i ng Techni c i ans:  ACI  Concr et e Fi el d Test i ng Techni c i an,  
Gr ade I .

e.   Labor at or y Test i ng Techni c i ans:  ACI  Concr et e St r engt h Test i ng 
Techni c i an and ACI  Concr et e Labor at or y Test i ng Techni c i an,  Level  1 or  
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2.

1. 4. 2   Ot her  St af f

Submi t  f or  appr oval ,  t he qual i f i cat i ons and r esumes f or  t he f ol l owi ng 
st af f :

a.   Pet r ogr apher :  Bachel or  of  Sci ence degr ee i n geol ogy or  pet r ogr aphy,  
t r ai ned i n pet r ogr aphi c exami nat i on of  concr et e aggr egat e accor di ng t o 
ASTM C294 and ASTM C295/ C295M and t r ai ned i n i dent i f i cat i on of  t he 
speci f i c  del et er i ous mat er i al s and t est s i dent i f i ed i n t hi s 
speci f i cat i on.   Det ai l  t he educat i on,  t r ai ni ng and exper i ence r el at ed 
t o t he pr oj ect - speci f i c  t est  met hods and del et er i ous mat er i al s i n t he 
Pet r ogr apher  Resume and submi t  at  l east  20 days bef or e pet r ogr aphi c 
and del et er i ous mat er i al s exami nat i on i s t o commence.

b.   Li censed Sur veyor :  Per f or m al l  sur vey wor k under  t he super vi s i on of  a 
Li censed Sur veyor .

c.   Concr et e Bat ch Pl ant  Oper at or :  Nat i onal  Ready Mi x Concr et e Associ at i on 
( NRMCA)  Pl ant  Manager  cer t i f i cat i on.

1. 4. 3   Pr econst r uct i on Test i ng of  Mat er i al s

Al l  sampl i ng and t est i ng i s r equi r ed t o be per f or med by an appr oved 
commer ci al  l abor at or y.   For  cement i t i ous mat er i al s and chemi cal  admi xt ur es 
use a l abor at or y mai nt ai ned by t he manuf act ur er  of  t he mat er i al .   
Mat er i al s ar e not  al l owed t o be used unt i l  not i ce of  accept ance has been 
gi ven.   Addi t i onal  payment  or  ext ensi on of  t i me i s not  al l owed due t o 
f ai l ur e of  any mat er i al  t o meet  pr oj ect  r equi r ement s.

1. 4. 3. 1   Aggr egat es

Sampl e aggr egat es i n t he pr esence of  a Gover nment  Repr esent at i ve.   Obt ai n 
sampl es i n accor dance wi t h ASTM D75/ D75M t hat  ar e r epr esent at i ve of  t he 
mat er i al s t o be used f or  t he pr oj ect .   Per f or m al l  aggr egat e t est s no 
ear l i er  t han one year  pr i or  t o i ni t i al  submi ssi on of  t he pr opor t i oni ng 
st udi es submi t t al .

1. 4. 3. 2   Chemi cal  Admi xt ur es,  Cur i ng Compounds,  and Epoxi es

Submi t  cer t i f i ed copi es of  t est  r esul t s of  admi xt ur es,  cur i ng compounds,  
and epoxi es t hat  ar e goi ng t o be used on t he pr oj ect  at  l east  30 days 
bef or e t he mat er i al  i s  used.   Pr ovi de t est  r esul t s l ess t han 5 year s ol d 
pr i or  t o use i n t he wor k.   Rej ect  i f  t he t est  r esul t s do not  meet  t he 
Level  2 pr oof  of  compl i ance r equi r ement s of  ASTM C494/ C494M.

1. 4. 3. 3   Cement i t i ous Mat er i al s

Cement ,  s l ag cement ,  and pozzol an wi l l  be accept ed on t he basi s of  
manuf act ur er ' s cer t i f i cat i on of  compl i ance,  accompani ed by mi l l  t est  
r epor t s showi ng t hat  t he mat er i al  i n each shi pment  meet s t he r equi r ement s 
of  t he r ef er enced t est  st andar d under  whi ch i t  i s  pr ovi ded.   Pr ovi de mi l l  
t est  r epor t s no mor e t han 6 mont hs ol d pr i or  t o use i n t he wor k.   Do not  
use cement i t i ous mat er i al s unt i l  not i ce of  accept ance has been gi ven.   
Cement i t i ous mat er i al s may be subj ect ed t o t est i ng by t he Gover nment  f r om 
sampl es obt ai ned at  t he mi l l ,  at  t r ansf er  poi nt s,  or  at  t he pr oj ect  s i t e.   
I f  t est s pr ove t hat  a cement i t i ous mat er i al  t hat  has been del i ver ed i s 
unsat i sf act or y,  pr ompt l y r emove i t  f r om t he pr oj ect  s i t e.
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1. 4. 4   Accept abi l i t y  of  Wor k

The mat er i al s and t he pavement  i t sel f  wi l l  be accept ed on t he basi s of  
pr oduct i on t est i ng.   The Gover nment  may make check t est s t o val i dat e t he 
r esul t s of  t he pr oduct i on t est i ng.   I f  t he r esul t s of  t he pr oduct i on 
t est i ng var y by l ess t han 2. 0 per cent  of  t he Gover nment ' s t est  r esul t s,  
t he r esul t s of  t he pr oduct i on t est i ng wi l l  be used.   I f  t he r esul t s of  t he 
Gover nment  and pr oduct i on t est s var y by 2. 0 per cent ,  but  l ess t han 4. 0 
per cent ,  t he aver age of  t he t wo wi l l  be consi der ed t he val ue t o be used.   
I f  t hese var y by 4. 0 per cent  or  mor e,  car ef ul l y eval uat e each sampl i ng and 
t est i ng pr ocedur e and obt ai n anot her  ser i es of  Gover nment  and pr oduct i on 
t est s on dupl i cat e sampl es of  mat er i al .   I f  t hese var y by 4. 0 per cent  or  
mor e,  use t he r esul t s of  t he t est s made by t he Gover nment  and t he 
Gover nment  wi l l  cont i nue check t est i ng of  t hi s i t em on a cont i nuous basi s 
unt i l  t he t wo set s of  t est s agr ee wi t hi n l ess t han 4. 0 per cent  on a 
r egul ar  basi s.   Test i ng per f or med by t he Gover nment  does not  r el i eve t he 
speci f i ed t est i ng r equi r ement s.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Bul k Cement i t i ous Mat er i al s

Pr ovi de al l  cement i t i ous mat er i al s i n bul k at  a t emper at ur e,  as del i ver ed 
t o st or age at  t he s i t e,  not  exceedi ng 65 degr ees C 150 degr ees F.   Pr ovi de 
suf f i c i ent  cement i t i ous mat er i al s i n st or age t o sust ai n cont i nuous 
oper at i on of  t he concr et e mi xi ng pl ant  whi l e t he pavement  i s bei ng 
pl aced.   Pr ovi de separ at e f aci l i t i es t o pr event  any i nt er mi xi ng dur i ng 
unl oadi ng,  t r anspor t i ng,  st or i ng,  and handl i ng of  each t ype of  
cement i t i ous mat er i al .

1. 5. 2   Aggr egat e Mat er i al s

St or e aggr egat e at  t he s i t e of  t he bat chi ng and mi xi ng pl ant  avoi di ng 
br eakage,  segr egat i on,  i nt er mi xi ng or  cont ami nat i on by f or ei gn mat er i al s.   
St or e each si ze of  aggr egat e f r om each sour ce separ at el y and al l ow t he 
f i ne aggr egat e and t he smal l est  s i ze coar se aggr egat e t o dr ai n.   Pr ovi de a 
mi ni mum 0. 6 m 24 i nch t hi ck sacr i f i c i al  l ayer  l ef t  undi st ur bed f or  each 
aggr egat e st or ed on gr ound or  pr ovi de a har d sur f ace cour se beneat h t he 
st ockpi l es.     Mai nt ai n suf f i c i ent  aggr egat e at  t he s i t e at  al l  t i mes t o 
per mi t  cont i nuous uni nt er r upt ed oper at i on of  t he mi xi ng pl ant  at  t he t i me 
concr et e pavement  i s bei ng pl aced.   Do not  al l ow t r acked equi pment  on 
coar se aggr egat e st ockpi l es.

1. 5. 3   Ot her  Mat er i al s

St or e r ei nf or ci ng bar s and accessor i es above t he gr ound on suppor t s.   
St or e al l  mat er i al s t o avoi d cont ami nat i on and det er i or at i on.

1. 6   ACCEPTANCE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de accr edi t ed and val i dat ed l abor at or i es 
on USACE managed pr oj ect s.   Ut i l i zat i on of  t he USACE 
Mat er i al s Test i ng Cent er  ( MTC)  f or  l abor at or y 
val i dat i on i s opt i onal  f or  Ai r  For ce and Navy 
managed pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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1. 6. 1   Accept ance Requi r ement s

Pr ovi de al l  sampl i ng and t est i ng r equi r ed f or  accept ance i ncl udi ng bat ch 
t i cket s.   Sel ect  sampl e l ocat i ons on a r andom basi s i n accor dance wi t h 
ASTM D3665.   I ndi v i dual s per f or mi ng sampl i ng,  t est i ng and i nspect i on 
dut i es ar e r equi r ed t o meet  t he qual i f i cat i ons of  t he accr edi t ed [ and 
val i dat ed ] l abor at or y.   The Gover nment  r eser ves t he r i ght  t o di r ect  
addi t i onal  sampl es and t est s f or  any ar ea whi ch appear s t o devi at e f r om 
t he speci f i cat i on r equi r ement s.   Test i ng i n t hese ar eas ar e  addi t i onal  
and must  meet  t he same r equi r ement s as r andom t est s.   Pr ovi de f aci l i t i es 
and per sonnel  wher e di r ect ed t o assi st  i n obt ai ni ng sampl es f or  any 
Gover nment  t est i ng.   Accept ance of  wor k i s based on compl i ance wi t h t he 
pavement  char act er i st i cs di scussed bel ow.

1. 6. 2   Concr et e St r engt h

Accept ance t est  r esul t s ar e t he aver age st r engt hs of  t wo speci mens t est ed 
at  28 days.   The st r engt h of  t he concr et e i s consi der ed sat i sf act or y so 
l ong as ever y aver age of  t hr ee consecut i ve accept ance t est  r esul t s equal  
or  exceeds t he speci f i ed compr essi ve st r engt h ( f ' c)  and no i ndi v i dual  t est  
r esul t  f al l s  bel ow f ' c  by mor e t han 3. 4 MPa 500 psi .   Remove and r epl ace 
t he def i c i ent  ar ea wher e any por t i on of  t he wor k f ai l s  t o meet  t he 
accept ance cr i t er i a f or  concr et e st r engt h,  at  no addi t i onal  cost  t o t he 
Gover nment .

1. 6. 3   Thi ckness

Pr ovi de t he pavement  desi gn t hi ckness r equi r ed.  Measur e pavement  t hi ckness 
i n accor dance wi t h ASTM C174/ C174M usi ng cor es t aken f r om t he compl et ed 
pavement  sect i on.   Recor d and r epor t  al l  pavement  t hi cknesses.  I f  any 
t hi cknesses devi at e f r om t he desi gn t hi ckness by mor e t han t he val ues 
l i s t ed i n Tabl e 1 Maxi mum Job Thi ckness Devi at i ons,  r emove and r epl ace 
f ul l  panel s as necessar y t o br i ng t he pavement  wi t hi n t ol er ance.

Tabl e 1
Maxi mum Job Thi ckness Devi at i ons

Job Desi gn Thi ckness I ndi vi dual  Thi ckness
Def i c i ency

Gr eat er  t han or  Equal  t o

Aver age Job Thi ckness
Def i c i ency

Gr eat er  t han or  Equal  t o

Gr eat er  t han or  equal  t o  
200 mm 8 i nches

19 mm 0. 75 i nch 13 mm 0. 50 i nch

Less t han  200 mm 8 i nches  13 mm 0. 50 i nch 6 mm 0. 25 i nch

1. 6. 4   Sur f ace Smoot hness

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ret ai n f i r st  br acket ed i t em i f  any r unway or  
t axi way pavement  i s i ncl uded i n t he desi gn.  Ret ai n 
second br acket ed i t em f or  al l  desi gns i ncl udi ng any 
ot her  ai r f i el d pavement .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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[ Pr ovi de r unways and t axi ways wi t h a var i at i on f r om t he speci f i ed st r ai ght  
edge not  gr eat er  t han 3 mm 1/ 8 i nch i n t he l ongi t udi nal  di r ect i on and not  
gr eat er  t han 6 mm 1/ 4 i nch i n t he t r ansver se di r ect i on.   ] [ Pr ovi de al l  
ot her  ai r f i el d ar eas wi t h a var i at i on f r om a st r ai ght  edge not  gr eat er  t han
 6 mm 1/ 4 i nch i n ei t her  t he l ongi t udi nal  or  t r ansver se di r ect i on. ]   
Per f or m al l  smoot hness t est i ng on each desi gn l ane and r epor t  al l  
measur ement s t o t he near est  2 mm1/ 16 i n.   Per f or m t he t est i ng at  5 f oot  
i nt er val s.  Smoot hness r equi r ement s do not  appl y over  cr owns,  dr ai nage 
st r uct ur es,  or  s i mi l ar  penet r at i ons.   Wher e mor e t han 20. 0 per cent  of  t he 
measur ement s exceed t he t ol er ance,  r emove and r epl ace f ul l  panel s at  no 
addi t i onal  cost  t o t he Gover nment  t o br i ng t he f ul l  desi gn l ane wi t hi n 
t ol er ance.

1. 6. 5   Gr ade

Pr ovi de f i ni shed sur f aces of  al l  ai r f i el d pavement s t hat  var y l ess t han 13 
mm 1/ 2 i nch above or  bel ow t he pl an gr ade l i ne or  el evat i on i ndi cat ed.   
The above devi at i ons f r om t he appr oved gr ade l i ne and el evat i on ar e not  
per mi t t ed i n ar eas wher e cl oser  conf or mance wi t h t he pl anned gr ade and 
el evat i on i s r equi r ed f or  t he pr oper  f unct i oni ng of  appur t enance 
st r uct ur es.   Pr ovi de f i ni shed sur f aces of  new abut t i ng pavement s t hat  
coi nci de at  t hei r  j unct ur e.   Pr ovi de hor i zont al  cont r ol  of  t he f i ni shed 
sur f aces of  al l  ai r f i el d pavement s t hat  var y not  mor e t han 13 mm 1/ 2 i nch 
f r om t he desi gn j oi nt  al i gnment  i ndi cat ed.   Remove and r epl ace f ul l  panel s 
wher e t he devi at i on f r om gr ade exceeds t he speci f i ed t ol er ances by 50 
per cent  or  mor e,  at  no addi t i onal  cost  t o t he Gover nment .

1. 6. 6   Di amond Gr i ndi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  some pr oj ect s t he desi gner  may need t o 
consi der  r educi ng t he amount  of  di amond gr i ndi ng 
bel ow a maxi mum of  20 per cent .

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

The maxi mum dept h of  di amond gr i ndi ng i s 6 mm 1/ 4 i nch.   Remove and 
r epl ace al l  pavement  ar eas r equi r i ng pl an gr ade or  sur f ace smoot hness 
cor r ect i ons i n excess of  t he maxi mum di amond gr i ndi ng dept h per mi t t ed,  at  
no addi t i onal  cost  t o t he Gover nment .  The maxi mum ar ea cor r ect ed by 
di amond gr i ndi ng t he sur f ace of  t he har dened concr et e i s [ 20] [ _____]  
per cent  of  t he t ot al  ar ea of  t he pr oj ect .

Submi t  a Di amond Gr i ndi ng Pl an f or  r evi ew and appr oval  pr i or  t o di amond 
gr i ndi ng.   At  a mi ni mum,  i ncl ude t he dai l y r epor t s f or  t he def i c i ent  
ar eas,  t he l ocat i on and ext ent  of  def i c i enci es,  cor r ect i ve act i ons,  and 
equi pment .   Those per f or mi ng di amond gr i ndi ng ar e r equi r ed t o have a 
mi ni mum of  t hr ee year s exper i ence i n di amond gr i ndi ng of  ai r f i el d 
pavement s.   I n ar eas not  meet i ng t he speci f i ed l i mi t s f or  sur f ace 
smoot hness and pl an gr ade,  r educe hi gh ar eas t o at t ai n t he r equi r ed 
smoot hness and gr ade,  except  as dept h and ar ea ar e l i mi t ed above.   Reduce 
hi gh ar eas by di amond gr i ndi ng t he har dened concr et e wi t h an appr oved 
equi pment  af t er  t he concr et e i s at  a mi ni mum age of  14 days.  Remove and 
r epl ace al l  pavement  ar eas r equi r i ng pl an 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 i n conf or mance wi t h 
par agr aph REPAI R,  REMOVAL AND REPLACEMENT OF NEWLY CONSTRUCTED SLABS.   Al l  
ar eas i n whi ch di amond gr i ndi ng has been per f or med ar e subj ect  t o t he 
t hi ckness t ol er ances speci f i ed i n par agr aph THI CKNESS,  above.

Pr i or  t o pr oduct i on di amond gr i ndi ng oper at i ons,  per f or m a t est  sect i on at  
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t he appr oved l ocat i on.   Per f or m a t est  sect i on t hat  consi st s of  a mi ni mum 
of  t wo adj acent  passes wi t h a mi ni mum l engt h of  12 m 40 f eet  t o al l ow 
eval uat i on of  t he f i ni sh,  t r ansi t i on bet ween adj acent  passes,  and t he 
r esul t s of  cr ossi ng a t r ansver se j oi nt .   Pr oduct i on di amond gr i ndi ng 
oper at i ons ar e not  t o be per f or med pr i or  t o appr oval .

1. 6. 6. 1   Bumps

Reduce any bumps by di amond gr i ndi ng ar eas exceedi ng t he t ol er ances shown 
by t he smoot hness measur ement s.   Cont i nue di amond gr i ndi ng unt i l  t he 
t ol er ances f or  sur f ace smoot hness ar e met .   Taper  such di amond gr i ndi ng i n 
al l  di r ect i ons t o pr ovi de smoot h t r ansi t i ons t o ar eas not  r equi r i ng 
di amond gr i ndi ng.   Per f or m addi t i onal  smoot hness measur ement s i n al l  ar eas 
cor r ect ed by di amond gr i ndi ng and r epor t  r esul t s t o t he near est  2 mm1/ 16 i n.

1. 6. 7   Def i c i ent  Ar eas

The si ze of  a def i c i ent  ar ea i s measur ed as one or  mor e f ai l i ng t est s or  
measur ement s t hat  ar e i n bet ween t wo passi ng t est s.   Def i c i ent  ar eas may 
be r educed i n s i ze by per f or mi ng addi t i onal  t est s or  measur ement s t o show 
ar eas t hat  meet  t he r equi r ement s f or  accept ance.

1. 6. 8   Labor at or y Accr edi t at i on[  and Val i dat i on]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   At  t he di scr et i on of  t he Ai r  For ce or  Navy 
pr oj ect  engi neer ,  t he r equi r ement s f or  t he USACE MTC
val i dat i on of  const r uct i on t est i ng l abor at or i es may
be del et ed.  Val i dat i on of  t he pr oj ect  l abor at or i es
wi l l  pr ovi de an addi t i onal  l evel  of  qual i t y cont r ol
f or  t he pr oj ect ,  and i s st r ongl y r ecommended by
NAVFAC and USACE based on past  exper i ence.
For  al l  Ai r  For ce and Ar my pr oj ect s,  r et ai n t he
br acket ed st at ement  r equi r i ng USACE MTC val i dat i on
of  l abor at or i es.

For  al l  Ar my managed pr oj ect s,  r et ai n t he
br acket ed st at ement  r equi r i ng USACE MTC val i dat i on
of  l abor at or i es.

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

Pr ovi de l abor at or y and t est i ng f aci l i t i es.   Submi t  accr edi t at i on of  t he
commer ci al  l abor at or y by an i ndependent  eval uat i on aut hor i t y,  i ndi cat i ng
conf or mance t o ASTM C1077,  i ncl udi ng al l  appl i cabl e t est  pr ocedur es
i dent i f i ed i n t hi s speci f i cat i on.   I f  mul t i pl e l abor at or i es ar e pr oposed,
i dent i f y whi ch t est s wi l l  be conduct ed by each.  Submi t  accr edi t at i on
document at i on a mi ni mum of  30 days bef or e any speci f i ed t est i ng i s
per f or med.   The l abor at or i es per f or mi ng t he t est s ar e r equi r ed t o be
accr edi t ed i n accor dance wi t h ASTM C1077,  i ncl udi ng ASTM C78/ C78M and
ASTM C1260.   Pr ovi de cur r ent  accr edi t at i on and i ncl ude t he r equi r ed and
opt i onal  t est  met hods,  as speci f i ed. [   I n addi t i on,  al l  cont r act or  qual i t y
cont r ol  t est i ng l abor at or i es per f or mi ng t est i ng r equi r e USACE val i dat i on
by t he Mat er i al  Test i ng Cent er  ( MTC)  f or  bot h par ent  l abor at or y and
on- si t e l abor at or y.   Val i dat i on on al l  l abor at or i es i s r equi r ed t o r emai n
cur r ent  t hr oughout  t he dur at i on of  t he pavi ng pr oj ect .   Request  MTC
l abor at or y val i dat i on at  ht t ps: / / mt c. er dc. dr en. mi l / r equest val i dat i on. aspx
f or  cost s and schedul i ng.   Cont act  t he MTC Di r ect or  at
ht t ps/ / mt c. er dc. dr en. mi l / cont act 2. aspx wi t h quest i ons or  addi t i onal
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i nf or mat i on. ]

PART 2   PRODUCTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e al l  pr oduct  r equi r ement s wi t h t he 
appr opr i at e agency' s Pavement s or  Mat er i al s Engi neer .

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

2. 1   SYSTEM DESCRI PTI ON

Thi s sect i on i s i nt ended t o st and al one f or  const r uct i on of  concr et e 
ai r f i el d pavement .   However ,  wher e t he const r uct i on cover ed her ei n 
i nt er f aces wi t h ot her  sect i ons,  const r uct  each i nt er f ace t o conf or m t o t he 
r equi r ement s of  bot h t hi s sect i on and t he ot her  sect i on i ncl udi ng 
t ol er ances f or  bot h.

2. 2   CEMENTI TI OUS MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Edi t  t hese par agr aphs as appr opr i at e f or  t he 
par t i cul ar  pr oj ect .   Obt ai n gui dance f or  use of  
cement i t i ous mat er i al s f r om t he Pavement  Mat er i al s 
engi neer  or  f r om t he TSMCX,  AFCEC pavement  SME,  or  
NAVFAC,  especi al l y f or  ar eas subj ect  t o 
al kal i - aggr egat e r eact i v i t y,  or  sul f at e at t ack.

When sul f at e bear i ng soi l  or  wat er  i s encount er ed,  
speci f y Type I I  cement  f or  moder at e sul f at e 
concent r at i on and Type V cement  f or  hi gh 
concent r at i on and consi der  r equi r i ng use of  f l y  ash 
or  s l ag cement  f or  par t i al  r epl acement .   Do not  
speci f y Type I  or  I I I  cement .   See UFC 3- 250- 04 f or  
gui dance.

Do not  speci f y Type I I I  cement  unl ess accel er at ed 
pavi ng i s i nvol ved and t hen onl y af t er  l abor at or y 
mi xt ur e pr opor t i oni ng st udi es and t est s dur i ng t he 
desi gn st age of  t he pr oj ect .

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

Pr ovi de cement i t i ous mat er i al s consi st i ng of  bl ended cement  or  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. 2. 1   Por t l and Cement
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   ASTM C 150 has del et ed t he opt i on t o speci f y 
l ow al kal i  cement .   To mi t i gat e ASR,  cur r ent  
pr act i ce ( ASTM C 1778)  i s t o l i mi t  t he t ot al  al kal i s 
i n t he concr et e mi xt ur e as addr essed i n par agr aph 
Composi t i on.  

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

Pr ovi de por t l and cement  conf or mi ng t o ASTM C150/ C150M,  Type [ I ]  [ I I ]  [ V] ,   
[ i ncl udi ng t he Opt i onal  Physi cal  Requi r ement s f or  ear l y st i f f eni ng] .   
[ Pr ovi de Type I I I  cement  onl y i n t he f ol l owi ng l ocat i ons [ _____] . ]
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2. 2. 2   Bl ended Cement s
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:  Por t l and cement  bl ended wi t h l i mest one up t o 
15 per cent  by mass of  t he bl ended cement  i s 
accept abl e.  

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

Pr ovi de bl ended cement  conf or mi ng t o ASTM C595/ C595M,  Type I P,  I S,  or  I L[  
i ncl udi ng t he opt i onal  r equi r ement  f or  sul f at e r esi st ance] .   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 a 
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 mass per cent  of  
t he f i ni shed cement  f r om l ot  t o l ot  or  wi t hi n a l ot .   Pr ovi de l i mest one 
added t o t he Type I L bl end t hat  i s i nt er gr ound wi t h t he cement  c l i nker .   
I ncl ude a wr i t t en st at ement  f r om t he manuf act ur er  t hat  t he amount  of  
l i mest one i n t he f i ni shed cement  does not  var y mor e t han pl us or  mi nus 2. 5 
mass per cent  of  t he f i ni shed cement  f r om l ot  t o l ot  or  wi t hi n a l ot .  Li mi t  
t he per cent  of  s l ag,  pozzol an,  or  l i mest one t o a maxi mum of  I S( 50) ,  I P( 35)  
or  I L( 15) .   The per cent age and t ype of  mi ner al  admi xt ur e used i n t he bl end 
i s not  al l owed 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.

2. 2. 3   Pozzol an 

2. 2. 3. 1   Fl y Ash

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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

Pr ovi de f l y ash conf or mi ng t o ASTM C618,  Cl ass F i ncl udi ng t he opt i onal  
r equi r ement  f or  uni f or mi t y and 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 4 per cent .

2. 2. 3. 2   Raw or  Cal c i ned Nat ur al  Pozzol an

Pr ovi de nat ur al  pozzol an t hat  i s r aw or  cal c i ned and conf or ms t o ASTM C618,  
Cl ass N,  i ncl udi ng t he opt i onal  r equi r ement s f or  uni f or mi t y and a l oss on 
i gni t i on not  exceedi ng [ 3]  [ 6]  per cent .   Pr ovi de Cl ass N pozzol an 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 4 per cent .

2. 2. 3. 3   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)  conf or mi ng 
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 i s a maxi mum of  6 mi cr ons.

[ 2. 2. 3. 4   Si l i ca Fume

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use Si l i ca Fume  onl y f or  OCONUS pr oj ect s 
wher e Cl ass F f l y  ash and sl ag cement  ar e not  
avai l abl e,  and wi t h wr i t t en appr oval  f r om t he TSMCX,  
AFCEC pavement  SME,  or  NAVFAC.  I f  not  appl i cabl e,  
del et e t hi s par agr aph her e and t hr oughout  al l  ot her  
l ocat i ons i n t hi s speci f i cat i on. .

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

Pr ovi de si l i ca f ume conf or mi ng t o ASTM C1240 i ncl udi ng t he opt i onal  l i mi t s 
on r eact i v i t y wi t h cement  al kal i s.   Pr ovi de si l i ca f ume as a dr y,  
densi f i ed mat er i al  or  as a s l ur r y.   Pr ovi de t he ser vi ces of  a 
manuf act ur er ' s t echni cal  r epr esent at i ve t hat  i s exper i enced i n mi xi ng,  
pr opor t i oni ng,  pl acement  pr ocedur es,  and cur i ng of  concr et e cont ai ni ng 
si l i ca f ume at  no expense t o t he Gover nment .   Thi s r epr esent at i ve i s 
r equi r ed t o be pr esent  on t he pr oj ect  pr i or  t o and dur i ng at  l east  t he 
f i r st  4 days of  concr et e pr oduct i on and pl acement  usi ng si l i ca f ume.

] 2. 2. 4   Sl ag Cement

Pr ovi de sl ag cement  ( gr ound- gr anul at ed bl ast - f ur nace sl ag)  t hat  conf or ms 
t o ASTM C989/ C989M,  Gr ade 100 or  Gr ade 120.

2. 2. 5   Suppl ement ar y Cement i t i ous Mat er i al s ( SCM)  Cont ent

Pr ovi de a concr et e mi x t hat  cont ai ns one of  t he SCMs i n Tabl e 2 wi t hi n t he 
r anges speci f i ed t her ei n.

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 F Fl y Ash and Cl ass N Pozzol an 25 35

Sl ag Cement 40 50

[ Si l i ca Fume] [ 7] [ 7]

2. 3   AGGREGATES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dur i ng t he desi gn st age,  t he desi gner  must  
r esear ch t he avai l abi l i t y  of  l ocal  aggr egat e 
mat er i al s near  t he pr oj ect  ar ea t o det er mi ne i f  t hey 
conf or m wi t h t hi s speci f i cat i on.   I f  l ocal  mat er i al s 
do not  meet  t he r equi r ement s of  t hi s speci f i cat i on 
mat er i al  needs t o be i mpor t ed t hat  meet s t he 
speci f i cat i on.   Aggr egat e qual i t y r equi r ement s ar e 
not  al l owed t o be r educed or  el i mi nat ed f or  ai r f i el d 
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pr oj ect s.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 3. 1   Aggr egat e Sour ces

2. 3. 1. 1   Dur abi l i t y  of  Coar se Aggr egat e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Subj ect  t o wr i t t en appr oval  by t he Cor ps of  
Engi neer s Tr anspor t at i on Syst ems Cent er  ( TSMCX) ,  t he 
Ai r  For ce Ci vi l  Engi neer  Cent er  ( AFCEC)  pavement  
Subj ect  Mat t er  Exper t  ( SME) ,  or  Naval  Faci l i t i es 
Engi neer i ng Syst ems Command ( NAVFAC) ,  t he t hi r d 
par agr aph can be speci f i ed f or  pr oj ect s i n 
negl i gi bl e weat her i ng ar eas,  as def i ned by ASTM C 
33,  Fi gur e 1.  

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

Pr ovi de dur abl e aggr egat e t hat  meet s one of  t he f ol l owi ng r equi r ement s:

a.  Pr ovi de aggr egat e wi t h a sat i sf act or y ser vi ce r ecor d i n f r eezi ng 
and t hawi ng of  at  l east  5 year s successf ul  ser vi ce i n t hr ee concr et e 
pavi ng pr oj ect s.  I ncl ude a condi t i on sur vey of  t he exi st i ng concr et e 
and a r evi ew of  t he concr et e- maki ng mat er i al s,  i ncl udi ng coar se 
aggr egat es,  cement ,  and mi ner al  admi xt ur es i n t he ser vi ce r ecor d.   
Consi der  t he pr evi ous aggr egat e sour ce and t est  r esul t s,  cement  mi l l  
cer t i f i cat e dat a,  mi ner al  admi xt ur e chemi cal  and physi cal  composi t i on,  
and t he mi x desi gn ( cement  f act or  and wat er - cement i t i ous mat er i al  
r at i o)  i n t he r evi ew.   Pr ovi de ser vi ce r ecor d per f or med by an 
i ndependent  t hi r d par t y pr of essi onal  engi neer ,  pet r ogr apher ,  or  
concr et e mat er i al s engi neer  al ong wi t h t hei r  r esume.   I ncl ude 
phot ogr aphs and a wr i t t en r epor t  addr essi ng D- cr acks and popout s i n 
accor dance wi t h ACI  201. 1R i n t he ser vi ce r ecor d.

b.  Pr ovi de coar se aggr egat e wi t h a dur abi l i t y  f act or  of  80 or  mor e 
when subj ect ed t o f r eezi ng and t hawi ng of  speci mens pr epar ed i n 
accor dance wi t h ASTM C1646/ C1646M and t est ed i n accor dance wi t h 
ASTM C666/ C666M,  Pr ocedur e A.   Test  al l  coar se aggr egat e s i ze gr oups 
and sour ces pr oposed f or  use i ndi v i dual l y.  Hi st or i cal  dat a,  wi t hi n 2 
year s of  pr opor t i oni ng st udi es submi ssi on,  t hat  i s  r epr esent at i ve of  
mat er i al  on t he pr oj ect  may be pr ovi ded.

[ c.  Pr ovi de coar se aggr egat e wi t h a maxi mum sodi um sul f at e soundness 
l oss of  12 per cent ,  or  wi t h a magnesi um sul f at e soundness l oss of  18 
per cent  af t er  f i ve cycl es when t est ed i n accor dance wi t h ASTM C88. ]

2. 3. 1. 2   Al kal i - Si l i ca React i v i t y

Eval uat e and t est  f i ne and coar se aggr egat es t o be used i n al l  concr et e 
f or  al kal i - aggr egat e r eact i v i t y.   Test  al l  aggr egat e f r act i ons,  s i ze 
gr oups,  and sour ces pr oposed f or  use i ndi v i dual l y.

a.   Eval uat e t he f i ne and coar se aggr egat es separ at el y usi ng ASTM C1260.   
I f  t he expansi on i s l ess t han 0. 30 per cent  af t er  14 days of  i mmer si on 
i n a 1N NaOH sol ut i on,  pr ovi de a SCM wi t hi n t he l i mi t s of  Tabl e 2.

b.   I f  any i ndi v i dual  aggr egat e has an expansi on gr eat er  t han 0. 30 per cent  
af t er  14 days of  i mmer si on i n a 1N NaOH sol ut i on,  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.   As an 

SECTI ON 32 13 14. 14  Page 22



al t er nat i ve pr ovi de l ow al kal i  por t l and cement  or  bl ended cement  and 
SCM wi t hi n t he l i mi t s of  Tabl e 2 t hat  has a measur ed expansi on l ess 
t han 0. 08 per cent  af t er  28 days of  i mmer si on i n 1N NaOH sol ut i on i n 
accor dance wi t h ASTM C1567.

2. 3. 1. 3   Combi ned Aggr egat e Gr adat i on

I n addi t i on t o t he gr adi ng r equi r ement s speci f i ed f or  coar se aggr egat e and 
f or  f i ne aggr egat e,  pr ovi de t he combi ned aggr egat e gr adi ng meet i ng t he 
f ol l owi ng r equi r ement s:

a.   Pr ovi de mat er i al s sel ect ed and t he pr opor t i ons used such t hat  when t he 
Coar seness Fact or  ( CF)  and t he Wor kabi l i t y  Fact or  ( WF)  ar e pl ot t ed on 
a di agr am as descr i bed i n d.  bel ow,  t he poi nt  and i t s associ at ed 
pr oduct i on t ol er ance t hus det er mi ned f al l s wi t hi n t he par al l el ogr am 
descr i bed t her ei n.   Ref er  t o TSPWG M 3- 250- 04. 97- 05 f or  combi ned 
aggr egat e pl ot  ar ea r ecommendat i ons f or  t he i nt ended pl acement  
t echni que( s) .

b.   Det er mi ne t he Coar seness Fact or  ( CF)  f r om t he f ol l owi ng equat i on:

CF = ( cumul at i ve per cent  r et ai ned on t he 9. 5 mm si eve) ( 100)
     ( cumul at i ve per cent  r et ai ned on t he 2. 36 mm si eve) CF = 
( cumul at i ve per cent  r et ai ned on t he 3/ 8 i nch si eve) ( 100)
      ( cumul at i ve per cent  r et ai ned on t he No.  8 s i eve)

c.   The Wor kabi l i t y  Fact or  ( WF)  i s def i ned as t he per cent  passi ng t he 2. 36 
mm No.  8 s i eve based on t he combi ned aggr egat e gr adat i on.   Adj ust  t he 
WF,  pr or at ed upwar ds onl y,  by 2. 5 per cent age poi nt s f or  each 56 kg per  
cubi c met er  94 pounds per  cubi c yar d of  cement i t i ous mat er i al  gr eat er  
t han 335 kg per  cubi c met er  564 pounds per  cubi c yar d.

d.   Pl ot  a di agr am usi ng a r ect angul ar  scal e wi t h WF on t he Y- axi s wi t h 
uni t s f r om 20 ( bot t om)  t o 45 ( t op) ,  and wi t h CF on t he X- axi s wi t h 
uni t s f r om 80 ( l ef t  s i de)  t o 30 ( r i ght  s i de) .   On t hi s di agr am,  pl ot  a 
par al l el ogr am wi t h cor ner s at  t he f ol l owi ng coor di nat es ( CF- 75,  
WF- 28) ,  ( CF- 75,  WF- 40) ,  ( CF- 45,  WF- 32. 5) ,  and ( CF- 45,  WF- 44. 5) .   I f  
t he poi nt  det er mi ned by t he i nt er sect i on of  t he comput ed CF and WF 
does not  f al l  wi t hi n t he above par al l el ogr am,  r evi se t he gr adi ng of  
each si ze of  aggr egat e used and t he pr opor t i ons sel ect ed as necessar y.

e.   Pl ot  t he associ at ed pr oduct i on t ol er ance l i mi t s,  i dent i f i ed i n Tabl e 
8,  ar ound t he CF and adj ust ed WF poi nt .

2. 3. 2   Coar se Aggr egat e

2. 3. 2. 1   Mat er i al  Composi t i on 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y t hi s par agr aph appr opr i at el y when i t  
i s  desi r abl e t o l i mi t  coar se aggr egat e t o cr ushed 
mat er i al s.   Cr ushi ng gr avel  t ends t o i mpr ove 
qual i t y,  bond char act er i st i cs,  and gener al l y r esul t s 
i n hi gher  compr essi ve st r engt h.   I nvest i gat e usi ng 
cr ushed gr avel  when mi xt ur e pr opor t i oni ng st udi es or  
l ocal  exper i ence i ndi cat es t hat  l ow compr essi ve 
st r engt h concr et e wi l l  be pr oduced wi t h an uncr ushed 
gr avel .
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Do not  under  any condi t i ons per mi t  use of  st eel  
f ur nace sl ag f or  any aggr egat e.   I t  i s  mar kedl y 
di f f er ent  f r om i r on bl ast  f ur nace sl ag.

I n power  check pads,  t he hi gh t emper at ur es f r om j et  
bl ast  can cause di st r ess i n aggr egat es i n t he 
concr et e.   I ncl ude br acket ed i t em i f  power  check 
pads ar e t o be const r uct ed.   A l ab st udy of  
avai l abl e aggr egat es must  be made i f  no ser vi ce 
r ecor d i s avai l abl e.   Onl y basal t  i s  per mi t t ed on 
Navy pr oj ect s.

Ret ai n t he br acket ed r equi r ement  f or  washi ng coar se 
aggr egat e i f  aggr egat es i n t he ar ea r equi r e i t  t o 
meet  t he l i mi t s of  Tabl e 3.   Add t he r equi r ement  t o 
use a l og washer  or  ot her  speci f i c  equi pment  i f  
exper i ence i n t he ar ea shows t he need.   Del et e i f  
not  needed.   I t  i s  per mi ssi bl e t o l i s t  cer t ai n 
aggr egat e sour ces t hat  do not  r equi r e washi ng i f  
t hat  i s  appr opr i at e.   Make t hi s deci s i on dur i ng 
pr epar at i on of  speci f i cat i ons;  do not  make t he 
Resi dent  Engi neer  deci de af t er  awar d i f  aggr egat es 
need t o be washed.

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

Pr ovi de coar se aggr egat e consi st i ng of  cr ushed or  uncr ushed gr avel ,  
cr ushed st one,  [ cr ushed adequat el y seasoned ai r - cool ed i r on bl ast - f ur nace 
sl ag;  st eel  f ur nace sl ag i s not  per mi t t ed] ,  or  a combi nat i on t her eof .   
[ Pr ovi de coar se aggr egat e f or  pavi ng power  check pads consi st i ng of  
l i mest one,  dol omi t e,  basal t  or  ot her  appr oved l ow- si l i ca cont ent  aggr egat e 
whi ch do not  cause t her mal  di st r ess f r om j et  bl ast . ]   Pr ovi de aggr egat es,  
as del i ver ed 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 
meet i ng t he r equi r ement s of  ASTM C33/ C33M except  as speci f i ed her ei n.   
[ Pr ovi de coar se aggr egat e t hat  has been washed suf f i c i ent  t o r emove dust  
and ot her  coat i ngs. ]  [ Pr ovi de coar se aggr egat e t hat  has been cl eaned by 
pr ocessi ng wi t h an appr oved l og washer . ]   [ Pr ovi de i r on bl ast - f ur nace sl ag 
conf or mi ng t o t he gr adi ng t o be used i n t he concr et e wi t h a compact  
densi t y of  not  l ess t han 1125 kg per  cubi c met er  70 l b per  cubi c f oot  
det er mi ned i n accor dance wi t h ASTM C29/ C29M] .   Pr ovi de coar se aggr egat e 
wi t h no mor e t han 40 per cent  l oss when subj ect ed t o t he Los Angel es 
abr asi on t est  i n accor dance wi t h ASTM C131/ C131M.   Pr ovi de coar se 
aggr egat es wi t h a maxi mum sodi um sul f at e soundness l oss of  12 per cent ,  or  
wi t h a magnesi um sul f at e soundness l oss of  18 per cent  af t er  f i ve cycl es 
when t est ed i n accor dance wi t h ASTM C88.

2. 3. 2. 2   Par t i c l e Shape Char act er i st i cs

Pr ovi de par t i c l es of  t he coar se aggr egat e t hat  ar e gener al l y spher i cal  or  
cubi cal  i n shape.   The quant i t y of  f l at  par t i c l es and el ongat ed par t i c l es 
i n any si ze gr oup coar ser  t han t he 9. 5 mm 3/ 8 i nch si eve ar e not  al l owed 
t o exceed 20 per cent  by wei ght  as det er mi ned by t he Fl at  Par t i c l e Test  and 
t he El ongat ed Par t i c l e Test  of  ASTM D4791.   A f l at  par t i c l e i s def i ned as 
one havi ng a r at i o of  wi dt h t o t hi ckness gr eat er  t han 3;  an el ongat ed 
par t i c l e i s one havi ng a r at i o of  l engt h t o wi dt h gr eat er  t han 3.

2. 3. 2. 3   Si ze and Gr adi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use nomi nal  maxi mum aggr egat e s i ze of  37. 5 mm 
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1- 1/ 2 i nch f or  ai r f i el d pavement s.   Subj ect  t o 
appr oval  of  t he TSMCX,  AFCEC pavement  SME,  or  
NAVFAC,  a 25 mm 1- i nch nomi nal  maxi mum aggr egat e 
s i ze may be used wi t h t wo si ze gr oups.  I f  ut i l i z i ng 
a nomi nal  maxi mum aggr egat e s i ze of   37. 5 mm 1- 1/ 2 
i nch r et ai n t he t hi r d br acket ed i t em.  I f  appr oval  
has been gi ven t o use  25 mm 1- i nch nomi nal  maxi mum 
aggr egat e s i ze,  r et ai n t he f our t h br acket ed i t em.  
Ut i l i z i ng a  25 mm 1- i nch nomi nal  maxi mum aggr egat e 
s i ze r equi r es t he use of  dowel s i n al l  j oi nt s.  

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

Pr ovi de coar se aggr egat e wi t h a nomi nal  maxi mum si ze of  [  37. 5 mm 1. 5 
i nches wi t h a mi ni mum of  10 per cent  r et ai ned on t he 25 mm  1. 0 i nch] [  25 mm
 1. 0 i nches wi t h a mi ni mum of  5 per cent  r et ai ned on t he 19 mm 0. 75 i nch]  
s i eve of  t he pr oposed combi ned aggr egat e gr adat i on t hat  meet s t he cr i t er i a 
of  par agr aph COMBI NED AGGREGATE GRADATI ON. [   Gr ade and pr ovi de t he coar se 
aggr egat es i n a mi ni mum of  t wo si ze gr oups meet i ng t he i ndi v i dual  gr adi ng 
r equi r ement s of  ASTM C33/ C33M,  [ Si ze No.  4 (  37. 5 mm t o 19 mm 1. 5 i ns.  t o 
0. 75 i n. )  and Si ze No.  67 ( 19 mm t o 4. 75 mm 0. 75 i n.  t o No.  4) ] [ Si ze No.  
57 (  25 mm t o 4. 75 mm 1. 0 i ns.  t o No.  4)  and Si ze No.  8 ( 9. 5 mm t o 2. 36 mm 
3/ 8 i n.  t o No.  8) ] .   A t hi r d coar se aggr egat e s i ze gr oup may be r equi r ed 
t o meet  t he cr i t er i a of  par agr aph COMBI NED AGGREGATE GRADATI ON. ]  Mi x 
desi gns t hat  i ncl ude a mi ni mum of  t hr ee coar se aggr egat e s i ze gr oups can 
use gr adi ng l i mi t s not  def i ned by ASTM C33/ C33M pr ovi ded al l  ot her  
r equi r ement s ar e met .  Pr ovi de upper  and l ower  gr adi ng l i mi t s of  hi st or i c 
gr adat i ons f or  al l  pr oposed coar se aggr egat es not  def i ned by ASTM C33/ C33M.

2. 3. 2. 4   Del et er i ous Mat er i al s -  Ai r f i el d Pavement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he f i r st  br acket ed opt i on f or  cher t  
i n ar eas subj ect ed t o sever e f r eezi ng and t hawi ng.   
Sel ect  t he second br acket ed opt i on f or  cher t  i n 
ar eas subj ect ed t o negl i gi bl e t o moder at e f r eezi ng 
and t hawi ng.   The f i r st  br acket ed opt i on may al so be 
sel ect ed i n negl i gi bl e and moder at e weat her  ar eas 
wher e ai r f i el d pavement s have had hi st or i cal  
pr obl ems wi t h popout s.   I t  i s  ver y r ar e f or  
sedi ment ar y deposi t s t o meet  del et er i ous l i mi t s t hat  
ar e l ess t han 1 per cent .   Sel ect i ng t he f i r st  
t ai l or i ng opt i on may r equi r e usi ng non- sedi ment ar y 
aggr egat es.   Ver i f y t he avai l abi l i t y  and l ocat i on of  
non- sedi ment ar y aggr egat es f or  t he pr oj ect .

Weat her  Sever i t y Ai r  Fr eezi ng 
I ndex Col dest  Year  
i n 30 ( a)

Aver age Pr eci pi t at i on 
f or  any Si ngl e Mont h 
Dur i ng t he Fr eezi ng 
Per i od

Moder at e 500 or  l ess Any Amount

Moder at e ( b) 501 or  mor e Less t han 25 mm 1 i nch

Sever e 501 or  mor e 25 mm 1 i nch or  mor e
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Weat her  Sever i t y Ai r  Fr eezi ng 
I ndex Col dest  Year  
i n 30 ( a)

Aver age Pr eci pi t at i on 
f or  any Si ngl e Mont h 
Dur i ng t he Fr eezi ng 
Per i od

( a)   Cal cul at ed as descr i bed i n UFC 3- 130- 01.   See 
ASTM C33/ C33M f or  s i mpl i f i ed map of  CONUS weat her  sever i t y.

( b)   I n poor l y dr ai ned ar eas,  t he weat her  must  be 
consi der ed sever e even t hough t he ot her  cr i t er i a i ndi cat e a 
r at i ng of  moder at e.

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

The amount  of  del et er i ous mat er i al  i n each si ze gr oup of  coar se aggr egat e 
i s not  al l owed t o exceed t he l i mi t s shown i n Tabl e 3 bel ow,  det er mi ned i n 
accor dance wi t h t he t est  met hods shown.

TABLE 3

LI MI TS OF DELETERI OUS MATERI ALS I N COARSE AGGREGATE FOR AI RFI ELD PAVEMENTS

Mat er i al s ( d) Per cent age by
Mass

Cl ay l umps and f r i abl e par t i c l es 
( ASTM C142/ C142M)

1. 0

Mat er i al  f i ner  t han 0. 075 mm No.  200 si eve ( a)  ( ASTM C117) 1. 0

Li ght wei ght  par t i c l es ( b)  
( ASTM C123/ C123M)

0. 5

Cher t ,  cher t y st one,  and ot her  aggr egat es ( l ess t han 2. 40 Sp.  
Gr . )  ( c)  
( ASTM C123/ C123M and ASTM C295/ C295M)

[ 0. 1] [ 1. 0]

( a)   Li mi t  f or  mat er i al  f i ner  t han  0. 075 mm No.  200 si eve i s al l owed t o be 
i ncr eased t o 1. 5 per cent  f or  cr ushed aggr egat es i f  t he f i ne mat er i al  consi st s 
of  cr usher  dust  t hat  i s essent i al l y f r ee f r om cl ay or  shal e.   Use X- Ray 
Di f f r act i on or  ot her  appr opr i at e t echni ques as det er mi ned by pet r ogr apher  t o 
quant i f y amount  and j ust i f y i ncr ease.

( b)   Test  wi t h a separ at i on medi um wi t h a densi t y of  Sp.  Gr .  of  2. 0.   Thi s 
l i mi t  does not  appl y t o coar se aggr egat e manuf act ur ed f r om bl ast - f ur nace sl ag 
unl ess cont ami nat i on i s evi dent .
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TABLE 3

LI MI TS OF DELETERI OUS MATERI ALS I N COARSE AGGREGATE FOR AI RFI ELD PAVEMENTS

Mat er i al s ( d) Per cent age by
Mass

( c)   Cher t  i s def i ned as a r ock composed of  quar t z,  chal cedony or  opal ,  or  any 
mi xt ur e of  t hese f or ms of  s i l i ca.   I t  i s var i abl e i n col or .   The t ext ur e i s so 
f i ne t hat  t he i ndi vi dual  mi ner al  gr ai ns ar e t oo smal l  t o be di st i ngui shed by 
t he unai ded eye.   I t s har dness i s such t hat  i t  scr at ches gl ass but  i s not  
scr at ched by a kni f e bl ade.   I t  may cont ai n i mpur i t i es such as c l ay,  
car bonat es,  i r on oxi des,  and ot her  mi ner al s.   Cher t y st one i s def i ned as any 
t ype of  r ock ( gener al l y l i mest one)  t hat  cont ai ns cher t  as l enses and nodul es,  
or  i r r egul ar  masses par t i al l y or  compl et el y r epl aci ng t he or i gi nal  st one.   
Ot her  aggr egat es consi st  of  obsi di an,  ash t uf f ,  and pal ygor ski t e.

( d)   Per f or m t est i ng i n accor dance wi t h t he r ef er enced t est  met hods,  except  
use t he mi ni mum sampl e si ze speci f i ed bel ow.

2. 3. 2. 5   Test i ng f or  Del et er i ous Mat er i al s i n Coar se Aggr egat e

No ext ensi on of  t i me or  addi t i onal  payment  due t o any del ays caused by t he 
t est i ng,  eval uat i on,  or  per sonnel  r equi r ement s i s al l owed.   The mi ni mum 
t est  sampl e s i ze of  t he coar se aggr egat e i s 15 kg 33 pounds f or  t he 19 mm 
3/ 4 i nch and l ar ger  maxi mum si ze and 8. 5 kg 19 pounds f or  t he 4. 75 t o 19 mm
 No.  4 t o 3/ 4 i nch coar se aggr egat e.   Pr ovi de f aci l i t i es f or  t he r eady 
pr ocur ement  of  r epr esent at i ve t est  sampl es.

2. 3. 3   Fi ne Aggr egat e

2. 3. 3. 1   Composi t i on

Pr ovi de f i ne aggr egat e consi st i ng of  nat ur al  sand,  manuf act ur ed sand,  or  a 
combi nat i on of  t he t wo,  each composed of  c l ean,  har d,  dur abl e par t i c l es 
meet i ng t he r equi r ement s of  ASTM C33/ C33M.   St ockpi l e and bat ch each t ype 
of  f i ne aggr egat e separ at el y.   Pr ovi de f i ne aggr egat e wi t h par t i c l es t hat  
ar e gener al l y spher i cal  or  cubi cal  i n shape.   For  f i ne aggr egat e pr ovi ded 
as a combi nat i on of  sour ces,  t est  each sour ce i ndi v i dual l y.

2. 3. 3. 2   Gr adi ng

Pr ovi de f i ne aggr egat e,  as del i ver ed t o t he mi xer ,  wi t h a gr adi ng t hat  
conf or ms t o t he r equi r ement s of  ASTM C33/ C33M and havi ng a f i neness 
modul us of  not  l ess t han 2. 50 nor  mor e t han 3. 40.  For  f i ne aggr egat e 
suppl i ed as a combi nat i on of  sour ces,  det er mi ne t he f i neness modul us on a 
composi t e sampl e.

2. 3. 3. 3   Del et er i ous Mat er i al

The mi ni mum t est  sampl e s i ze f or  f i ne aggr egat e pr oposed f or  use i n 
ai r f i el d pavi ng i s 5 kg 10 pounds.   The amount  of  del et er i ous mat er i al  i n 
t he f i ne aggr egat e i s not  t o exceed t he l i mi t s l i s t ed i n t abl e 4  when 
per f or med on t he f ul l  sampl e:
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TABLE 4

LI MI TS OF DELETERI OUS MATERI ALS I N FI NE AGGREGATE

Mat er i al Per cent age by Mass

Cl ay l umps and f r i abl e par t i c l es ASTM C142/ C142M 1. 0

Mat er i al  f i ner  t han 0. 075 mm No.  200 si eve ASTM C117 3. 0

Li ght wei ght  par t i c l es ASTM C123/ C123M usi ng a medi um wi t h a 
densi t y of  Sp.  Gr .  of  2. 0

0. 5

Tot al  of  al l  above 3. 0

2. 4   CHEMI CAL ADMI XTURES

2. 4. 1   Gener al  Requi r ement s

Onl y use chemi cal  admi xt ur es when t he speci f i c  admi xt ur e t ype and 
manuf act ur er  i s t he same mat er i al  used i n t he mi xt ur e pr opor t i oni ng 
st udi es.   Pr ovi de ai r - ent r ai ni ng admi xt ur e conf or mi ng t o ASTM C260/ C260M.   
Use an accel er at i ng admi xt ur e conf or mi ng t o ASTM C494/ C494M,  Type C or  
Type E,  when speci f i ed i n par agr aph MI XTURE PROPORTI ONS bel ow pr ovi ded i t  
i s  not  used t o r educe t he amount  of  cement i t i ous mat er i al .   Cal c i um 
chl or i de and admi xt ur es cont ai ni ng cal c i um chl or i de ar e not  al l owed.   
Pr ovi de r et ar di ng or  wat er - r educi ng admi xt ur e t hat  meet  t he r equi r ement s 
of  ASTM C494/ C494M,  Type A,  B,  or  D,  except  t hat  t he 6- mont h and 1- year  
compr essi ve st r engt h t est s ar e wai ved.   Type S speci f i c  per f or mance 
admi xt ur es ar e not  al l owed.   ASTM C1017/ C1017M f l owabl e admi xt ur es ar e not  
al l owed.

2. 4. 2   Hi gh Range Wat er  Reduci ng Admi xt ur e ( HRWRA)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he f i r st  br acket ed opt i on f or  
pr oj ect s not  usi ng Si l i ca Fume.   Sel ect  t he second 
br acket ed opt i on f or  OCONUS pr oj ect s t hat  r equi r e 
t he use of  Si l i ca Fume.

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

[ ASTM C494/ C494M,  Type F and G hi gh r ange wat er  r educi ng admi xt ur es ar e 
not  al l owed. ] [ Pr ovi de a hi gh- r ange wat er - r educi ng admi xt ur e t hat  meet s t he 
r equi r ement s of  ASTM C494/ C494M,  Type F or  G,  t hat  i s  f r ee f r om chl or i des,  
al kal i s,  and i s of  t he synt hesi zed,  sul f onat ed compl ex pol ymer  t ype.   Add 
t he HRWRA t o t he concr et e as a s i ngl e component  at  t he bat ch pl ant .   Add 
t he admi xt ur e t o t he concr et e mi xt ur e onl y when i t s use i s appr oved or  
di r ect ed,  and onl y when i t  has been used i n mi xt ur e pr opor t i oni ng st udi es 
t o ar r i ve at  appr oved mi xt ur e pr opor t i ons.   Submi t  cer t i f i ed copi es of  t he 
i ndependent  l abor at or y t est  r esul t s r equi r ed f or  compl i ance wi t h 
ASTM C494/ C494M. ]

2. 5   MEMBRANE FORMI NG CURI NG COMPOUND

Pr ovi de membr ane f or mi ng cur i ng compound t hat  conf or ms t o COE CRD- C 300 
and i s whi t e pi gment ed.

2. 6   WATER

Pr ovi de wat er  f or  mi xi ng and cur i ng t hat  i s f r esh,  c l ean,  pot abl e,  and 
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f r ee of  i nj ur i ous amount s of  oi l ,  aci d,  sal t ,  or  al kal i ,  except  t hat  
non- pot abl e wat er ,  or  wat er  f r om concr et e pr oduct i on oper at i ons,  can be 
used i f  i t  meet s t he r equi r ement s of  ASTM C1602/ C1602M.

2. 7   JOI NT MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e wi t h Sect i on 32 01 19. 61 f or  Ar my 
pr oj ect s and 32 13 73. 19 f or  al l  ot her  pr oj ect s.

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

2. 7. 1   Expansi on Joi nt  Mat er i al

Pr ovi de pr ef or med expansi on j oi nt  f i l l er  mat er i al  conf or mi ng t o ASTM D1751 
or  ASTM D1752 Type I I  or  I I I .   Pr ovi de expansi on j oi nt  f i l l er  t hat  i s  19 mm
 3/ 4 i nch t hi ck,  unl ess ot her wi se i ndi cat ed,  and pr ovi ded i n a s i ngl e f ul l  
dept h pi ece.

2. 7. 2   Sl i p Joi nt  Mat er i al

Pr ovi de sl i p j oi nt  mat er i al  t hat  i s  6 mm 1/ 4 i nch t hi ck expansi on j oi nt  
f i l l er ,  unl ess ot her wi se i ndi cat ed,  conf or mi ng t o par agr aph EXPANSI ON 
JOI NT MATERI AL.

2. 8   REI NFORCI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Edi t  t hese par agr aphs t o conf or m t o pr oj ect  
r equi r ement s.   Del et e t hose not  needed.   Add 
epoxy- coat ed bar s ( ASTM A775/ A775M)  or  l ow- al l oy 
bar s ( ASTM A706/ A706M)  when r equi r ed by desi gn.   
Low- al l oy st eel  bar s ar e i nt ended f or  wel di ng.

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

Pr ovi de r ei nf or cement  t hat  i s  f r ee f r om l oose,  f l aky r ust ,  l oose scal e,  
oi l ,  gr ease,  mud,  or  ot her  coat i ngs t hat  mi ght  r educe t he bond wi t h 
concr et e.   Removal  of  t hi n powder y r ust  and t i ght  r ust  i s  not  r equi r ed.   
However ,  r ei nf or ci ng st eel  whi ch i s r ust ed t o t he ext ent  t hat  i t  does not  
conf or m t o t he r equi r ed di mensi ons or  mechani cal  pr oper t i es i s not  al l owed 
t o be used.

2. 8. 1   Rei nf or ci ng Bar s and Bar  Mat s

Pr ovi de def or med r ei nf or ci ng bar s conf or mi ng t o ASTM A615/ A615M,   Gr ade 420
 Gr ade 60 or  ASTM A996/ A996M,   Gr ade 420 Gr ade 60.   Pr ovi de bar  mat s 
conf or mi ng t o ASTM A184/ A184M.

2. 8. 2   Wel ded Wi r e Rei nf or cement

Pr ovi de wel ded wi r e r ei nf or cement  t hat  i s  def or med or  smoot h,  conf or mi ng 
t o ASTM A1064/ A1064M or  ASTM A185/ A185M,  and pr ovi ded i n f l at  sheet s.

2. 9   DOWELS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ret ai n par agr aph on dowel s.   Even i f  not  
r equi r ed,  al l ow dowel s as an opt i on.   .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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2. 9. 1   Dowel s

Pr ovi de dowel s i n s i ngl e pi ece bar s f abr i cat ed or  cut  t o l engt h at  t he 
shop or  mi l l  bef or e del i ver y t o t he s i t e.   Dowel s ar e t o be f r ee of  l oose,  
f l aky r ust  and l oose scal e and be cl ean and st r ai ght .   Dowel s may be 
shear ed t o l engt h pr ovi ded t hat  t he def or mat i on f r om t r ue shape caused by 
shear i ng does not  exceed 1 mm 0. 04 i nch on t he di amet er  of  t he dowel  and 
does not  ext end mor e t han 1 mm 0. 04 i nch f r om t he end of  t he dowel .   
Dowel s ar e r equi r ed t o be smoot h st eel  bar s conf or mi ng t o ASTM A615/ A615M,  
 Gr ade 280 or  420 Gr ade 40 or  60;  ASTM A996/ A996M,   Gr ade 350 or  420 Gr ade 
50 or  60.   Epoxy coat  dowel s i n conf or mance wi t h Type 1 coat i ng 
r equi r ement s of  ASTM A1078/ A1078M,  t o i ncl ude t he ends.   Pr ovi de gr out  
r et ent i on r i ngs t hat  ar e f ul l y  c i r cul ar  met al  or  pl ast i c devi ces capabl e 
of  suppor t i ng t he dowel  unt i l  t he epoxy har dens.   Dowel  s l eeves or  i nser t s 
ar e not  per mi t t ed.

2. 9. 2   Dowel  Bar  Assembl i es

Pr ovi de dowel  bar  assembl i es t hat  consi st  of  a f r amewor k of  met al  bar s or  
wi r es ar r anged t o pr ovi de r i gi d suppor t  f or  t he dowel s t hr oughout  t he 
pavi ng oper at i on,  wi t h a mi ni mum of  f our  cont i nuous bar s or  wi r es 
ext endi ng al ong t he j oi nt  l i ne.   Pr ovi de dowel s t hat  ar e wel ded t o t he 
assembl y or  hel d f i r ml y by mechani cal  l ocki ng ar r angement s t hat  pr event  
t hem f r om r i s i ng,  s l i di ng out ,  or  becomi ng di st or t ed dur i ng pavi ng 
oper at i ons.

2. 10   EPOXY RESI N

Pr ovi de epoxy- r esi n mat er i al s t hat  consi st  of  t wo- component  mat er i al s 
conf or mi ng t o t he r equi r ement s of  ASTM C881/ C881M,  Cl ass as appr opr i at e 
f or  each appl i cat i on t emper at ur e t o be encount er ed,  except  t hat  i n 
addi t i on,  t he mat er i al s meet  t he f ol l owi ng r equi r ement s:

a.   Type I V,  Gr ade 3 f or  use f or  embeddi ng dowel s and anchor  bol t s.

b.   Type I I I ,  Gr ade as r equi r ed f or  use as pat chi ng mat er i al s f or  compl et e 
f i l l i ng of  spal l s,  saw- cut  r unout s,  and ot her  voi ds and f or  use i n 
pr epar i ng epoxy r esi n mor t ar .

c.  Type I V,  Gr ade 1 f or  use f or  i nj ect i ng cr acks.

d.   Type V,  Gr ade as r equi r ed f or  bondi ng f r eshl y mi xed por t l and cement  
concr et e or  mor t ar  or  f r eshl y mi xed epoxy r esi n concr et e or  mor t ar  t o 
har dened concr et e.

2. 11   EQUI PMENT

Mai nt ai n al l  pl ant ,  equi pment ,  t ool s,  and machi nes used i n t he wor k i n 
sat i sf act or y wor ki ng condi t i ons at  al l  t i mes.   Submi t  t he f ol l owi ng:

a.   Det ai l s and dat a on t he bat chi ng and mi xi ng pl ant  pr i or  t o pl ant  
assembl y i ncl udi ng manuf act ur er ' s l i t er at ur e showi ng t hat  t he 
equi pment  meet s al l  r equi r ement s speci f i ed her ei n.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE: For  OCONUS pr oj ect s,  cont act  NRMCA (
ht t p: / / www. nr mca. or g)  concer ni ng appr oved engi neer s 
avai l abl e i n t he geogr aphi c ar ea.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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b.   Obt ai n Nat i onal  Ready Mi xed Concr et e Associ at i on ( NRMCA)  cer t i f i cat i on 
of  t he concr et e pl ant ,  at  no expense t o t he Gover nment .   Pr ovi de 
i nspect i on r epor t  of  t he concr et e pl ant  by an engi neer  appr oved by t he 
NRMCA.   A l i s t  of  NRMCA appr oved engi neer s i s avai l abl e on t he NRMCA 
websi t e at  ht t p: / / www. nr mca. or g.   Submi t  a copy of  t he NRMCA QC Manual  
Sect i on 3 Concr et e Pl ant  Cer t i f i cat i on Checkl i st ,  NRMCA Cer t i f i cat e of  
Conf or mance,  and Cal i br at i on document at i on on al l  measur i ng and 
wei ghi ng devi ces pr i or  t o uni f or mi t y t est i ng.

c.   A descr i pt i on of  t he equi pment  pr oposed f or  t r anspor t i ng concr et e 
mi xt ur e f r om t he cent r al  mi xi ng pl ant  t o t he pavi ng equi pment .

d.   A descr i pt i on of  t he equi pment  pr oposed f or  t he machi ne and hand 
pl aci ng,  consol i dat i ng and cur i ng of  t he concr et e mi xt ur e.   
Manuf act ur er ' s l i t er at ur e on t he paver  and f i ni sher ,  t oget her  wi t h t he 
manuf act ur er ' s wr i t t en i nst r uct i ons on adj ust ment s and oper at i ng 
pr ocedur es necessar y t o assur e a t i ght ,  smoot h sur f ace on t he concr et e 
pavement .   The l i t er at ur e i s r equi r ed t o show t hat  t he equi pment  meet s 
al l  det ai l s of  t hese speci f i cat i ons.

2. 11. 1   Bat chi ng and Mi xi ng Pl ant

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The bat chi ng and mi xi ng pl ant  must  be no 
f ur t her  t han 45 mi nut es haul  t i me f r om t he pl aci ng 
si t e dur i ng al l  per i ods of  t he wor k day.

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

2. 11. 1. 1   Locat i on

Ut i l i ze a bat chi ng and mi xi ng pl ant  of f  Gover nment  pr emi ses no mor e t han 
45 mi nut es haul   and gat e secur i t y check t i me f r om t he pl aci ng si t e.   
Pr ovi de communi cat i ons bet ween t he pl ant  and t he act i ve wor k s i t e at  al l  
t i mes dur i ng concr et e pl acement .

2. 11. 1. 2   Type and Capaci t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Adj ust  t he pr oduct i on r at e usi ng t he t ypi cal  
pavi ng l ane wi dt h,  t hi ckness,  and ant i c i pat ed 
pl acement  r at e f or  t he pr oj ect .

The pavi ng sequence pl an and pr oposed pavi ng pat t er n 
and si ze of  t he j ob di ct at e t he necessar y pl ant  
capaci t y r equi r ement s t o avoi d any del ay i n pavi ng 
oper at i ons.

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

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 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  [ 75] [ _____]  cubi c met er s [ 100] [ _____]  cubi c yar ds per  hour ,  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
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4.   Ti cket i ng Syst em
5.   Del i ver y Syst em

2. 11. 1. 3   Ready- Mi xed Concr et e

Pr ovi de r eady- mi xed concr et e i n accor dance wi t h ASTM C94/ C94M.

2. 11. 1. 4   Concr et e Made by Vol umet r i c Bat chi ng and Cont i nuous Mi xi ng

Pr ovi de concr et e made by vol umet r i c bat chi ng and cont i nuous
mi xi ng i n accor dance wi t h ASTM C685/ C685M.

2. 11. 1. 5   Concr et e Uni f or mi t y Requi r ement s

Pr ovi de concr et e meet i ng t he uni f or mi t y r equi r ement s of  ASTM C94/ C94M.   
Per f or m uni f or mi t y t est i ng no ear l i er  t han 6 mont hs bef or e pl acement  usi ng 
t he appr oved mi xt ur e pr opor t i ons f or  t he pr oj ect .   Submi t  mi xer  
per f or mance ( uni f or mi t y)  t est i ng showi ng concr et e i s wi t hi n t he l i mi t s of  
ASTM C94/ C94M.

2. 11. 2   Tr uck

Tr uck mi xer s ar e not  al l owed f or  mi xi ng or  t r anspor t i ng s l i pf or med pavi ng 
concr et e.   Pr ovi de onl y t r uck mi xer s desi gned f or  mi xi ng or  t r anspor t i ng 
pavi ng concr et e wi t h ext r a l ar ge bl adi ng and r ear  openi ng speci f i cal l y f or  
l ow- sl ump pavi ng concr et e.   Pr ovi de t r uck mi xer s,  t he mi xi ng of  concr et e 
t her ei n,  and concr et e uni f or mi t y and t est i ng t her eof  t hat  conf or m t o t he 
r equi r ement s of  ASTM C94/ C94M.   Det er mi ne t he number  of  r evol ut i ons 
bet ween 70 t o 100 f or  t r uck- mi xed concr et e and t he number  of  r evol ut i ons 
f or  shr i nk- mi xed concr et e by uni f or mi t y t est s as speci f i ed i n ASTM C94/ C94M
 and i n r equi r ement s f or  mi xer  per f or mance st at ed i n par agr aph TESTI NG AND 
I NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL DURI NG CONSTRUCTI ON i n PART 3.   
I f  r equi r ement s f or  t he uni f or mi t y of  concr et e ar e not  met  wi t h 100 
r evol ut i ons of  mi xi ng af t er  al l  i ngr edi ent s i ncl udi ng wat er  ar e i n t he 
t r uck mi xer  dr um,  di scont i nue use of  t he mi xer  unt i l  t he condi t i on i s 
cor r ect ed.   Wat er  i s not  al l owed t o be added af t er  t he i ni t i al  
i nt r oduct i on of  mi xi ng wat er  except ,  when on ar r i val  at  t he j ob s i t e,  t he 
s l ump i s l ess t han speci f i ed and t he wat er - cement  r at i o i s l ess t han t hat  
gi ven as a maxi mum i n t he appr oved mi xt ur e.   Addi t i onal  wat er  may be added 
t o br i ng t he s l ump wi t hi n t he speci f i ed r ange pr ovi ded t he appr oved 
wat er - cement  r at i o i s not  exceeded.   I nj ect  wat er  i nt o t he head of  t he 
mi xer  ( end opposi t e t he di schar ge openi ng)  dr um under  pr essur e,  and t ur n 
t he dr um or  bl ades a mi ni mum of  30 addi t i onal  r evol ut i ons at  mi xi ng 
speed.   The addi t i on of  wat er  t o t he bat ch at  any l at er  t i me i s not  
al l owed. [   Per f or m mi xer  per f or mance ( uni f or mi t y)  t est s f or  t r uck mi xer s 
i n accor dance wi t h ASTM C94/ C94M. ]

2. 11. 3   Tr anspor t i ng Equi pment

Del i ver  concr et e t o t he pavi ng si t e i n accor dance wi t h ASTM C94/ C94M.   Do 
not  use non- agi t at i ng equi pment  unl ess t ot al  haul  t i me i s l ess t han 15 
mi nut es. Pr ovi de t r anspor t i ng equi pment  desi gned and oper at ed t o del i ver  
and di schar ge t he r equi r ed concr et e mi xt ur e compl et el y wi t hout  segr egat i on.

[ 2. 11. 4   Tr ansf er  and Spr eadi ng Equi pment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s r equi r ement  when t r anspor t i ng 
equi pment  wi l l  be t r af f i ck i ng on exi st i ng ai r f i el d 
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pavement  pl aced pr i or  t o t he st ar t  of  wor k f or  t he 
cur r ent  pr oj ect .   Sel ect  a t r ansf er  spr eader  when 
t r anspor t i ng equi pment  wi l l  be t r af f i ck i ng on ei t her  
subgr ade,  base cour se,  or  dr ai nage l ayer s.  When 
ei t her  conveyance syst em bel ow i s appr opr i at e sel ect  
bot h opt i ons t o al l ow t he cont r act or  t he opt i on f or  
ei t her  ( i . e.  an MTV or  a pl acer - spr eader ) .

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

[ Pr ovi de a Mat er i al  Tr ansf er  Vehi c l e ( MTV)  capabl e of  movi ng bet ween t he 
haul i ng equi pment  and t he paver  and equi pped wi t h a swi ng conveyor  t hat  
del i ver s mat er i al  t o t he paver  f r om out si de t he pavi ng l ane wi t hout  maki ng 
cont act  wi t h t he paver  whi l e al l owi ng t he paver  t o oper at e at  a const ant  
speed. ]  [ Al t er nat i vel y, ]  [ Pr ovi de pl acer - spr eader  equi pment  f or  
t r ansf er r i ng concr et e f r om t he t r anspor t i ng equi pment  t o t he pavi ng l ane 
i n f r ont  of  t he paver  t hat  i s  speci al l y manuf act ur ed,  sel f - pr opel l ed 
t r ansf er  equi pment  whi ch accept s t he concr et e out si de t he pavi ng l ane,  
t r ansf er s,  and spr eads i t  evenl y acr oss t he pavi ng l ane i n f r ont  of  t he 
paver  and st r i ke of f  t he sur f ace evenl y t o a dept h whi ch per mi t s t he paver  
t o oper at e ef f i c i ent l y. ]

] 2. 11. 5   Paver - Fi ni sher

2. 11. 5. 1   Gener al

Use a heavy dut y v i br at or y t r uss scr eed or  t r i pl e r ol l er  t ube paver  f or  
concr et e pl acement .

2. 11. 5. 2   Heavy Dut y Vi br at or y Tr uss Scr eed

Pr ovi de a heavy dut y v i br at or y t r uss scr eed desi gned speci f i cal l y f or  
pavi ng and f i ni shi ng l ow sl ump concr et e wi t h an engi ne havi ng a mi ni mum of  
 6. 7 kW 9 hor sepower .   The t r uss scr eed i s r equi r ed t o be easi l y 
adj ust abl e and capabl e of  spanni ng t he l ane bei ng paved wi t h a mi ni mum 
wei ght  of  27 kg per  m 18 pounds per  f oot  of  l ane wi dt h.   Oper at e t he 
scr eed t o shape,  compact ,  and smoot h t he sur f ace and f i ni sh t he sur f ace so 
t hat  no si gni f i cant  amount  of  hand f i ni shi ng except  use of  cut t i ng 
st r ai ght edges i s r equi r ed.   Pr ovi de adj ust ment  f or  var i at i on i n l ane wi dt h 
or  t hi ckness and t o pr event  mor e t han 200 mm 8 i nches of  t he scr eed 
ext endi ng over  pr evi ousl y pl aced or  exi st i ng concr et e.

2. 11. 5. 3   Tr i pl e Rol l er  Tube Paver

Pr ovi de a t r i pl e r ol l er  t ube paver  wi t h an engi ne havi ng a mi ni mum of  55. 2 
kW 74 hor sepower .   The paver  i s r equi r ed t o be easi l y adj ust abl e and 
capabl e of  spanni ng t he l ane bei ng paved wi t h a mi ni mum wei ght  of  720 kg 
per  m 480 pounds per  f oot  of  l ane wi dt h.   Oper at e t he paver  t o shape,  
compact ,  and smoot h t he sur f ace and f i ni sh t he sur f ace so t hat  no 
si gni f i cant  amount  of  hand f i ni shi ng except  use of  cut t i ng st r ai ght edges 
i s r equi r ed.

2. 11. 5. 4   Vi br at or s

Pr ovi de f ul l - dept h consol i dat i on usi ng i mmer si on vi br at or s f r om a wor k 
br i dge.   Pr ovi de vi br at or s t hat  can be oper at ed at  any desi r ed dept h 
wi t hi n t he s l ab and can be compl et el y wi t hdr awn f r om t he concr et e as 
r equi r ed.   Equi p v i br at or s wi t h cont r ol s t o i mmedi at el y st op vi br at i on as 
f or war d mot i on of  t he wor k ceases.   Space i mmer si on vi br at or s acr oss t he 
pavi ng l ane as necessar y t o pr oper l y consol i dat e t he concr et e wi t h a 
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maxi mum cl ear  di st ance bet ween vi br at or s of  750 mm 30 i nches.   Pl ace 
out si de vi br at or s wi t hi n 300 mm 12 i nches f r om t he l ane edge.   Measur e t he 
vi br at or  f r equency and ampl i t ude i n accor dance wi t h COE CRD- C 521.

2. 11. 5. 5   Ot her  Types of  Fi ni shi ng Equi pment

Gr at e t amper s ( j i t t er bugs) ,   l aser  scr eeds,  s i ngl e or  doubl e r ot at i ng t ube 
f l oat s,  or  br i dge deck f i ni sher s ar e not  al l owed.

2. 11. 6   Cur i ng Equi pment

Pr ovi de equi pment  f or  appl y i ng membr ane- f or mi ng cur i ng compound mount ed on 
a sel f - pr opel l ed f r ame t hat  spans t he pavi ng l ane.   Const ant l y agi t at e t he 
cur i ng compound r eser voi r  mechani cal l y ( not  ai r )  dur i ng oper at i on and 
pr ovi de a means f or  compl et el y dr ai ni ng t he r eser voi r .   Pr ovi de a spr ayi ng 
syst em t hat  consi st s of  a mechani cal l y power ed pump whi ch mai nt ai ns 
const ant  pr essur e dur i ng oper at i on,  an oper abl e pr essur e gauge,  and ei t her  
a ser i es of  spr ay nozzl es evenl y spaced acr oss t he l ane t o pr ovi de 
uni f or ml y over l appi ng cover age or  a s i ngl e spr ay nozzl e whi ch i s mount ed 
on a car r i age whi ch aut omat i cal l y t r aver ses t he l ane wi dt h at  a speed 
cor r el at ed wi t h t he f or war d movement  of  t he over al l  f r ame.   Pr ot ect  al l  
spr ay nozzl es wi t h wi nd scr eens.   Cal i br at e t he spr ayi ng syst em i n 
accor dance wi t h ASTM D2995,  Met hod A,  f or  t he r at e of  appl i cat i on r equi r ed 
i n par agr aph MEMBRANE CURI NG.   Pr ovi de hand- oper at ed spr ayer s al l owed by 
t hat  par agr aph wi t h compr essed ai r  suppl i ed by a mechani cal  ai r  
compr essor .   I mmedi at el y r epl ace cur i ng equi pment  i f  i t  f ai l s  t o appl y an 
even coat i ng of  compound at  t he speci f i ed r at e.

2. 11. 7   Text ur i ng Equi pment

Pr ovi de t ext ur i ng equi pment  as speci f i ed bel ow.   Bef or e use,  demonst r at e 
t he t ext ur i ng equi pment  on a t est  sect i on,  and modi f y t he equi pment  as 
necessar y t o pr oduce t he t ext ur e di r ect ed.

2. 11. 7. 1    Bur l ap Dr ag

Secur el y at t ach a bur l ap dr ag t o a separ at e wheel  mount ed f r ame spanni ng 
t he pavi ng l ane or  t o one of  t he ot her  s i mi l ar  pi eces of  equi pment .   
Pr ovi de l engt h of  t he mat er i al  bet ween 600 t o 900 mm 24 t o 36 i nches 
dr aggi ng f l at  on t he pavement  sur f ace.   Pr ovi de bur l ap dr ag wi t h a wi dt h 
at  l east  equal  t o t he wi dt h of  t he s l ab.   Pr ovi de cl ean,  r easonabl y new 
bur l ap mat er i al ,  compl et el y  moi st ened bef or e st ar t  of  use,  and keep cl ean 
and mai nt ai ned moi st  dur i ng use.   Pr ovi de bur l ap conf or mi ng t o AASHTO M 182,  
Cl ass 3 or  4.

2. 11. 7. 2   Br oom

Appl y sur f ace t ext ur e usi ng an appr oved st i f f  br i st l e br oom dr ag of  a t ype 
t hat  pr ovi des a uni f or ml y scor ed sur f ace t r ansver se t o t he pavement  cent er  
l i ne.   Pr ovi de br oom wi t h handl es l onger  t han t he wi dt h of  s l ab t o be 
f i ni shed capabl e of  t r aver si ng t he f ul l  wi dt h of  t he pavement  at  a uni f or m 
speed and wi t h a uni f or m pr essur e t hat  r esul t s i n scor es uni f or m i n 
appear ance and appr oxi mat el y 2 mm 1/ 16 i nch i n dept h but  not  mor e t han 3 mm
 1/ 8 i nch i n dept h.

2. 11. 8   Sawi ng Equi pment

Pr ovi de saws capabl e of  sawi ng t o t he f ul l  dept h r equi r ed.   
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2. 11. 8. 1   Di amond Saw

Pr ovi de equi pment  f or  sawi ng j oi nt s and f or  ot her  s i mi l ar  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.   Ear l y- ent r y saws may be used subj ect  
t o demonst r at i on and appr oval .   No change t o t he i ni t i al  sawcut  dept h i s 
per mi t t ed.

2. 11. 8. 2   Wheel  Saw

Pr ovi de wheel  saws used i n t he r emoval  of  concr et e wi t h l ar ge di amet er  
t ungst en car bi de t i pped bl ades mount ed on a heavy- dut y chassi s whi ch 
pr oduce a saw ker f  at  l east  40 mm 1- 1/ 2 i nches wi de.

2. 11. 9   St r ai ght edge

Pr ovi de and mai nt ai n at  t he j ob s i t e,  i n good condi t i on,  a mi ni mum 4 m 12 
f oot  st r ai ght edge f or  each pavi ng t r ai n f or  t est i ng t he har dened por t l and 
cement  concr et e sur f aces.   Pr ovi de st r ai ght edges const r uct ed of  al umi num 
or  magnesi um al l oy and 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 
st r ai ght edges wi t h handl es f or  oper at i on on t he pavement .

2. 11. 10   Wor k Br i dge

Pr ovi de a sel f - pr opel l ed wor ki ng br i dge capabl e of  spanni ng t he r equi r ed 
pavi ng l ane wi dt h wher e wor kmen can ef f i c i ent l y and adequat el y r each t he 
pavement  sur f ace.

2. 11. 11   Di amond Gr i ndi ng of  PCC Sur f aces

Per f or m di amond gr i ndi ng by sawi ng wi t h an i ndust r i al  di amond abr asi ve 
whi ch i s i mpr egnat ed i n t he saw bl ades.   Assembl e t he saw bl ades i n a 
cut t i ng head mount ed on a machi ne desi gned speci f i cal l y f or  di amond 
gr i ndi ng t hat  pr oduces t he r equi r ed t ext ur e and smoot hness l evel  wi t hout  
damage t o t he concr et e pavement  or  j oi nt  f aces.   Pr ovi de di amond gr i ndi ng 
equi pment  wi t h saw bl ades t hat  ar e 3 mm 1/ 8- i nch wi de,  a mi ni mum of  55 t o 
60 bl ades per  300 mm 12 i nches of  cut t i ng head wi dt h,  and capabl e of  
cut t i ng a pat h a mi ni mum of  0. 9 m 3 f t  wi de.   Di amond gr i ndi ng equi pment  
t hat  causes r avel s,  aggr egat e f r act ur es,  spal l s or  di st ur bance t o t he 
j oi nt s i s not  per mi t t ed.   Pr ovi de di amond gr i ndi ng machi ne equi pped t o 
f l ush and vacuum t he pavement  sur f ace.   Di spose of  al l  debr i s f r om di amond 
gr i ndi ng oper at i ons of f  Gover nment  pr oper t y.

2. 12   SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Concr et e f or  ai r f i el d pavement  i s t ypi cal l y 
pr opor t i oned and accept ed on t he basi s of  90- day 
f l exur al  st r engt h.   However ,  use 28- day compr essi ve 
st r engt h f or  smal l  pr oj ect s.   Speci f i ed compr essi ve 
st r engt h must  be equi val ent  t o t he f l exur al  st r engt h 
used i n t he desi gn of  t he pavement .   Do not  speci f y 
a compr essi ve st r engt h t hat  exceeds an equi val ent  
f l exur al  st r engt h of  4. 5 MPa 650 psi  at  28 days of  
age.   Desi gner  must  al so ensur e t hat  t he speci f i ed 
st r engt h i s at t ai nabl e wi t h t he avai l abl e aggr egat es.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 12. 1   Speci f i ed Compr essi ve St r engt h

Speci f i ed compr essi ve st r engt h,  f ' c ,  f or  concr et e i s 35 MPa 5, 000 psi  at  
28  days of  age as det er mi ned by t est  speci mens f abr i cat ed i n accor dance 
wi t h ASTM C192/ C192M and t est ed i n accor dance wi t h ASTM C39/ C39M.

2. 12. 2   Wat er - Cement i t i ous Mat er i al s Rat i o

The al l owabl e wat er - cement i t i ous mat er i al  r at i o i s 0. 38 0. 45.   The 
wat er - cement i t i ous mat er i al  r at i o i s t he equi val ent  wat er - cement  r at i o as 
det er mi ned by conver si on f r om t he wei ght  r at i o of  wat er  t o cement  pl us SCM 
by t he mass equi val ency met hod descr i bed i n ACI  211. 1.

2. 12. 3   Ai r  Cont ent

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  t he st andar d coar se aggr egat e wi t h t he 
nomi nal  maxi mum si ze of  37 mm 1. 5 i nches,  t he t ot al  
ai r  cont ent  must  be speci f i ed as 6. 0 per cent  wher e 
f r eezi ng and t hawi ng i s a concer n.   For  a coar se 
aggr egat e wi t h t he nomi nal  maxi mum si ze of  25 mm 1. 0 
i nch,  t he t ot al  ai r  cont ent  must  be speci f i ed as 6. 5 
per cent  wher e f r eezi ng and t hawi ng i s a concer n.  
Speci f y 4. 0 per cent  wher e f r eezi ng and t hawi ng i s 
not  a concer n.

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

Pr ovi de concr et e t hat  i s  ai r - ent r ai ned wi t h a t ot al  ai r  cont ent  of  [ 4. 0]  
[ 6. 0]  [ 6. 5]  pl us or  mi nus 1. 5 per cent age poi nt s,  at  t he poi nt  of  
pl acement .   Det er mi ne ai r  cont ent  i n accor dance wi t h ASTM C231/ C231M.

2. 12. 4   Sl ump

The maxi mum al l owabl e s l ump of  t he concr et e at  t he poi nt  of  pl acement  i s 
75 mm 3 i nches f or  pavement  const r uct ed wi t h f i xed f or ms.

2. 12. 5   Concr et e Temper at ur e

The t emper at ur e of  t he concr et e as del i ver ed i s r equi r ed t o conf or m t o t he 
r equi r ement s of  par agr aphs PAVI NG I N HOT WEATHER and PAVI NG I N COLD 
WEATHER,  i n PART 3.   Det er mi ne t he t emper at ur e of  concr et e i n accor dance 
wi t h ASTM C1064/ C1064M.

2. 13   MI XTURE PROPORTI ONS

2. 13. 1   Composi t i on

Pr ovi de concr et e composed of  cement i t i ous mat er i al ,  wat er ,  f i ne and coar se 
aggr egat es,  and admi xt ur es.   I ncl ude suppl ement ar y Cement i t i ous Mat er i al s 
( SCM)  choi ce and usage i n accor dance wi t h par agr aph SUPPLEMENTARY 
CEMENTI TI OUS MATERI ALS ( SCM)  CONTENT.   Pr ovi de a mi ni mum t ot al  
cement i t i ous mat er i al s cont ent  of  310 kg per  cubi c met er  517 pounds per  
cubi c yar d.   Li mi t  t he t ot al  al kal i  l oadi ng cont r i but ed by t he por t l and 
cement  or  t he por t l and cement  por t i on of  a bl ended cement  t o a maxi mum of  
1. 8 kg per  cubi c met er  3. 0 l b per  cubi c yar d.   Cal cul at e t he al kal i  
l oadi ng as t he pr oduct  of  t he por t l and cement  cont ent  of  t he concr et e 
mul t i pl i ed by t he al kal i  cont ent  of  t he por t l and cement  or  t he por t l and 
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cement  por t i on of  t he bl ended cement ,  di v i ded by 100.   Det er mi ne t he 
al kal i  cont ent  i n accor dance wi t h ASTM C114.

2. 13. 2   Pr opor t i oni ng St udi es

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,  and t est i ng,  
at  no expense t o t he Gover nment .   Submi t  f or  appr oval  t he Pr el i mi nar y 
Pr oposed Pr opor t i oni ng t o i ncl ude i t ems a. ,  b. ,  and i .  bel ow a mi ni mum of  
7 days pr i or  t o begi nni ng t he mi xt ur e pr opor t i oni ng st udy.   Submi t  t he 
r esul t s of  t he mi xt ur e pr opor t i oni ng st udi es s i gned and st amped by t he 
r egi st er ed pr of essi onal  engi neer  havi ng t echni cal  r esponsi bi l i t y  f or  t he 
mi x desi gn st udy,  and submi t t ed at  l east  30 days pr i or  t o commenci ng 
concr et e pl aci ng oper at i ons.   I ncl ude a st at ement  summar i z i ng t he maxi mum 
nomi nal  coar se aggr egat e s i ze and t he wei ght s and vol umes of  each 
i ngr edi ent  pr opor t i oned on a one cubi c met er  yar d basi s.   Base aggr egat e 
quant i t i es on t he mass i n a sat ur at ed sur f ace dr y condi t i on.   Pr ovi de 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 
concr et e of  t he qual i t i es i ndi cat ed.   Base met hodol ogy f or  t r i al  mi xt ur es 
havi ng pr opor t i ons,  s l umps,  and ai r  cont ent  sui t abl e f or  t he wor k as 
descr i bed i n ACI  211. 1 and ACI  325. 14R.   Submi t  t est  r esul t s i ncl udi ng:

a.  Coar se and f i ne aggr egat e gr adat i ons and pl ot s.   I ncl ude hi st or i c 
gr adat i on aver ages and st andar d devi at i ons on i ndi v i dual  s i eves f or  
each aggr egat e s i ze gr oup i f  avai l abl e.

b.  Combi ned aggr egat e gr adat i on and coar seness vs.  wor kabi l i t y  pl ot s.
c.  Coar se 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.
d.  Fi ne 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.
e.  Mi l l  cer t i f i cat es f or  cement  and suppl ement ar y cement i t i ous mat er i al s.
f .  Cer t i f i ed t est  r esul t s f or  ai r  ent r ai ni ng,  wat er - r educi ng,  r et ar di ng,  

and non- chl or i de accel er at i ng admi xt ur es.
g.  Speci f i ed compr essi ve st r engt h,  s l ump,  and ai r  cont ent .
h.  Document at i on of  r equi r ed aver age compr essi ve st r engt h,  f ' cr .
i .  Recommended pr opor t i ons and vol umes f or  pr oposed mi xt ur e and each of  

t hr ee t r i al  wat er - cement i t i ous mat er i al s r at i os.
j .  I ndi v i dual  cyl i nder  br eaks.
k.  Compr essi ve st r engt h summar i es and pl ot s.
l .  Hi st or i cal  r ecor d of  ACI  214R st r engt h t est  r esul t s,  document i ng 

pr oduct i on st andar d devi at i on ( i f  avai l abl e) .
m.  Nar r at i ve di scussi ng met hodol ogy on how t he mi x desi gn was devel oped i n 

accor dance wi t h ACI  211. 1 and ACI  325. 14R.
n.  Al t er nat i ve aggr egat e bl endi ng t o be used dur i ng t he t est  sect i on i f  

necessar y t o meet  t he r equi r ed sur f ace and consol i dat i on r equi r ement s.

2. 13. 2. 1   Wat er - Cement i t i ous Mat er i al s Rat i o

Per f or m at  l east  t hr ee di f f er ent  wat er - cement i t i ous mat er i al s r at i os,  
whi ch pr oduce a r ange of  st r engt h encompassi ng t hat  r equi r ed on t he 
pr oj ect .   The maxi mum wat er - cement i t i ous mat er i al s r at i o of  t he appr oved 
mi x desi gn becomes t he maxi mum wat er - cement i t i ous mat er i al s r at i o f or  t he 
pr oj ect ,  and i n no case exceeds 0. 45.

2. 13. 2. 2   Tr i al  Mi xt ur e St udi es

Per f or m separ at e set s of  t r i al  mi xt ur e st udi es made f or  each combi nat i on 
of  cement i t i ous mat er i al s and each combi nat i on of  admi xt ur es pr oposed f or  
use.   No combi nat i ons ar e t o be used unt i l  pr oven by such st udi es,  except  
t hat ,  i f  appr oved i n wr i t i ng and ot her wi se per mi t t ed by t hese 
speci f i cat i ons,  an accel er at i ng or  r et ar di ng admi xt ur e can be used wi t hout  
separ at e t r i al  mi xt ur e st udy.   Per f or m separ at e t r i al  mi xt ur e st udi es f or  
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each pl aci ng met hod ( f i xed f or m or  hand pl acement )  pr oposed.   Repor t  t he 
t emper at ur e of  concr et e i n each t r i al  bat ch.   Desi gn each mi xt ur e t o 
pr omot e easy and sui t abl e concr et e pl acement ,  consol i dat i on and f i ni shi ng,  
and t o pr event  segr egat i on and excessi ve bl eedi ng.   Pr opor t i on l abor at or y 
t r i al  mi xt ur es f or  maxi mum per mi t t ed s l ump and ai r  cont ent .

2. 13. 2. 3   Mi xt ur e Pr opor t i oni ng f or  Compr essi ve St r engt h

Fol l ow t he st ep by st ep pr ocedur e bel ow:

a.   Fabr i cat e al l  cyl i nder s f or  each mi xt ur e f r om t he same bat ch or  bl end 
of  bat ches.   Fabr i cat e and cur e al l  cyl i nder s i n accor dance wi t h 
ASTM C192/ C192M,  usi ng 152 x 305 mm 6 x 12 i nches si ngl e- use cyl i nder  
f or ms.

b.   Cur e t est  cyl i nder s f r om each mi xt ur e f or  3,  7,  and 28- day compr essi ve 
st r engt h t est s;  3 cyl i nder s t o be t est ed per  age.

c.   Test  cyl i nder s i n accor dance wi t h ASTM C39/ C39M.

d.   Usi ng t he aver age st r engt h f or  each w/ c at  each age,  pl ot  al l  r esul t s 
f r om each of  t he t hr ee mi xt ur es on separ at e gr aphs f or  w/ c ver sus:

3- day compr essi ve st r engt h
7- day compr essi ve st r engt h
28- day compr essi ve st r engt h

e.   Fr om t hese gr aphs sel ect  a w/ c t hat  pr oduces a mi xt ur e gi v i ng a 28- day 
compr essi ve st r engt h equal  t o t he r equi r ed aver age compr essi ve 
st r engt h ( f ' cr )  det er mi ned i n accor dance wi t h t he next  par agr aph.

f .   I f  t her e i s a change i n mat er i al s,  per f or m addi t i onal  mi xt ur e desi gn 
st udi es usi ng t he new mat er i al s.

g.   No concr et e pavement  pl acement  i s al l owed unt i l  t he mi xt ur e 
pr opor t i ons ar e appr oved.   The appr oved wat er - cement i t i ous mat er i al s 
r at i o i s r est r i ct ed t o t he maxi mum w/ c r at i o and i s not  be i ncr eased 
wi t hout  wr i t t en appr oval .

h.   I f  pr evi ous t r i al  mi xt ur e st udi es have been compl et ed and appr oved 
usi ng t he same mat er i al s wi t hi n one year  onl y one w/ c r at i o i s 
r equi r ed f or  ver i f i cat i on pur poses.   Sel ect  a w/ c r at i o wi t hi n t he 
r ange of  t he pr evi ous t r i al  mi xt ur e st udi es.

2. 13. 3   Requi r ed Aver age Compr essi ve St r engt h

Est abl i sh mi xt ur e pr opor t i ons dur i ng t r i al  mi xt ur e st udi es t hat  pr oduce a 
r equi r ed aver age compr essi ve st r engt h ( f ' cr )  exceedi ng t he speci f i ed 
compr essi ve st r engt h ( f ' c)  by t he amount  i ndi cat ed bel ow.

2. 13. 3. 1   Fr om Pr evi ous Test  Recor ds

Wher e a concr et e pr oduct i on f aci l i t y  has pr evi ous t est  r ecor ds cur r ent  t o 
wi t hi n 24 mont hs,  est abl i sh a st andar d devi at i on i n accor dance wi t h t he 
appl i cabl e pr ovi s i ons of  ACI  214R.   Test  r ecor ds used t o cal cul at e t he 
st andar d devi at i on ar e t o be r epr esent at i ve of  mat er i al s,  qual i t y cont r ol  
pr ocedur es,  and expect ed condi t i ons.   Test  r ecor ds ar e t o be wi t hi n 7 MPa 
1000 psi  of  t he st r engt h speci f i ed f or  t he pr oposed wor k and consi st  of  at  
l east  30 consecut i ve t est s.   A st r engt h t est  i s  t he aver age of  t he 
st r engt hs of  t wo speci mens made f r om t he same sampl e of  concr et e and 
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t est ed at  28- days.   Use t he equat i ons bel ow t o comput e t he r equi r ed 
aver age compr essi ve st r engt h ( f ' cr ) :

f ' cr , 1 = f ' c  + 1. 34KS

f ' cr , 2 = f ' c  + 2. 33KS -  3. 5 MPa f ' cr , 2 = f ' c  + 2. 33KS -  500 psi

f ' cr , f i nal  = l ar ger  of  f ' cr , 1 and f ' cr , 2

Wher e:
f ' c  = speci f i ed compr essi ve st r engt h
K = Modi f i cat i on f act or
S = St andar d Devi at i on

Wher e a concr et e pr oduct i on f aci l i t y  does not  have t est  r ecor ds 
meet i ng t he r equi r ement s above but  does have a r ecor d based on 15 
t o 29 consecut i ve t est s,  est abl i sh a st andar d devi at i on as t he 
pr oduct  of  t he cal cul at ed st andar d devi at i on and a modi f i cat i on 
f act or  f r om Tabl e 5

TABLE 5

MODI FI CATI ON FACTOR FOR STANDARD DEVI ATI ON

NUMBER OF TESTS MODI FI CATI ON FACTOR ( K)

20 1. 08

25 1. 03

30 or  mor e 1. 00

2. 13. 3. 2   Wi t hout  Pr evi ous Test  Recor ds

When a concr et e pr oduct i on f aci l i t y  does not  have suf f i c i ent  f i el d 
st r engt h t est  r ecor ds f or  cal cul at i on of  t he st andar d devi at i on,  det er mi ne 
t he r equi r ed aver age compr essi ve st r engt h ( f ' cr )  by t he f ol l owi ng equat i on:

f ' cr  = f ' c  + 8. 3 MPa f ' cr  = f ' c  + 1, 200 psi

PART 3   EXECUTI ON

3. 1   PREPARATI ON FOR PAVI NG

Per f or m t he f ol l owi ng act i ons t o pr epar e f or  pavi ng oper at i ons:

a.  Concr et e pl ant  has been i nspect ed and appr oved.   Mi xer  uni f or mi t y 
t est i ng f or  opt i mum mi xi ng t i me has been det er mi ned.

b.  Al l  equi pment  i n t he pavi ng t r ai n i s i n oper at i onal  condi t i on,  
r eady f or  use,  c l ean,  and f r ee of  har dened concr et e and f or ei gn 
mat er i al .

c.  An accept abl e l engt h of  gr ade f or  concr et e pavi ng i s avai l abl e.   
Al l  base mat er i al s ar e ver i f i ed t o conf or m t o pr oj ect  pl ans and 
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speci f i cat i on r equi r ement s.

d.  Test  r epor t s f or  al l  mat er i al s i n t he concr et e mi xt ur e ar e on f i l e 
at  t he j ob s i t e and at  t he pl ant  s i t e.

e.  Backup t est i ng equi pment  and a t est  equi pment  backup pl an i s 
avai l abl e.

f .  Al l  necessar y concr et e pl acement  t ool s such as hand t ool s,  st r ai ght  
edges,  hand f l oat s,  edger s,  and hand vi br at or s ar e avai l abl e.

g.  The needed number  of  haul  t r ucks ar e avai l abl e.

h.  Vi br at or s have been checked f or  f r equency and ampl i t ude.  Vi br at or  
spaci ng has been checked and conf or ms t o t he v i br at or  manuf act ur er  
r ecommendat i ons.

i .  Measur es have been devel oped and t aken t o mi t i gat e ext r eme weat her  
condi t i ons dur i ng pavi ng.

j .  Weat her  f or ecast  f or  each day of  pavi ng i s avai l abl e and checked 
dai l y.

k.  Fi xed- f or ms and r ei nf or ci ng st eel  i s  pl aced,  c l ean,  and adequat el y 
suppor t ed.

3. 1. 1   Weat her  Pr ecaut i on

When wi ndy condi t i ons dur i ng pavi ng appear  pr obabl e,  have equi pment  and 
mat er i al  at  t he pavi ng si t e t o pr ovi de wi ndbr eaks,  shadi ng,  f oggi ng,  or  
ot her  act i on t o pr event  pl ast i c shr i nkage cr acki ng or  ot her  damagi ng 
dr yi ng of  t he concr et e.   Dur i ng t hese condi t i ons,  moni t or  and r epor t  t he 
evapor at i on r at e hour l y.

3. 1. 2   Pr oposed Techni ques

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude j oi nt  l ayout  and t ypi cal  det ai l  of  
j oi nt / dowel  bar  spaci ng i n dr awi ngs and coor di nat e 
wi t h par agr aph PLACI NG DOWELS.   I nser t  of f i ce t i t l e 
f or  appr oval  of  j oi nt  pl an changes.

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

Submi t  pl aci ng and pr ot ect i on met hods;  pavi ng sequence;  j oi nt i ng pat t er n;  
dat a on cur i ng equi pment ;  demol i t i on of  exi st i ng pavement s;  pavement  
di amond gr i ndi ng equi pment  and pr ocedur es.   Submi t  f or  appr oval  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;  t r ansver se and l ongi t udi nal  dowel  bar  
spaci ng;  and i dent i f y i ng pavi ng l anes and hand pl acement  ar eas.   
Devi at i ons f r om t he j oi nt i ng pat t er n shown on t he dr awi ngs ar e not  
al l owed wi t hout  wr i t t en appr oval  of  t he [ desi gn engi neer ]  [ _____] .

c.   Pl an and equi pment  pr oposed t o cont r ol  al i gnment  of  sawn j oi nt s wi t hi n 
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t he speci f i ed t ol er ances.

d.   Dat a on t he cur i ng equi pment ,  medi a and met hods t o be used.

e.   Met hod used t o measur e pavement  smoot hness.

f .   Pavement  demol i t i on wor k pl an,  pr esent i ng t he pr oposed met hods and 
equi pment  t o r emove exi st i ng pavement  and pr ot ect  pavement  t o r emai n 
i n pl ace.

g.   Submi t  a Di amond Gr i ndi ng Pl an f or  r evi ew and appr oval  pr i or  t o 
di amond gr i ndi ng.   At  a mi ni mum,  i ncl ude t he dai l y r epor t s f or  t he 
def i c i ent  ar eas,  t he l ocat i on and ext ent  of  def i c i enci es,  cor r ect i ve 
act i ons,  and equi pment .   Those per f or mi ng di amond gr i ndi ng ar e 
r equi r ed t o have a mi ni mum of  t hr ee year s exper i ence i n di amond 
gr i ndi ng of  ai r f i el d pavement s.   I n ar eas not  meet i ng t he speci f i ed 
l i mi t s f or  sur f ace smoot hness and pl an gr ade,  r educe hi gh ar eas t o 
at t ai n t he r equi r ed smoot hness and gr ade,  except  as dept h i s l i mi t ed 
bel ow.   Reduce hi gh ar eas by di amond gr i ndi ng t he har dened concr et e 
wi t h an appr oved equi pment  af t er  t he concr et e i s at  a mi ni mum age of  
14 days.   

  

3. 2   CONDI TI ONI NG OF UNDERLYI NG MATERI AL

3. 2. 1   Gener al  Pr ocedur es

Conf i r m t he under l y i ng mat er i al  upon whi ch concr et e i s t o be pl aced i s 
c l ean,  damp,  and f r ee of  debr i s,  wast e concr et e,  wast e cement ,  f r ost ,  i ce,  
st andi ng wat er ,  and r unni ng wat er .   Conf i r m t he under l y i ng mat er i al  i s  
wel l  dr ai ned and has been sat i sf act or i l y  gr aded and uni f or ml y compact ed i n 
accor dance wi t h [ Sect i on 32 11 20 [ BASE COURSE FOR RI GI D] [  AND ] [ SUBBASES 
FOR FLEXI BLE]  PAVI NG]  [ Sect i on 32 11 23. 23 BASE COURSE DRAI NAGE LAYERS]  
pr i or  t o set t i ng f or ms or  pl acement  of  concr et e.   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 paver .

3. 2. 2   Tr af f i c  on Under l y i ng Mat er i al

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  al l ow t r anspor t i ng equi pment   t o 
oper at e on t he pr epar ed under l y i ng mat er i al  i n f r ont  
of  t he paver .   Oper at i ng haul i ng equi pment  i n t he 
pavi ng l ane wi l l  cause t he paver  t o st op f r equent l y 
pr oduci ng a di scont i nui t y i n t he pavement  sur f ace.   
Coor di nat e wi t h Par t  2,  subpar agr aph TRANSFER AND 
SPREADI NG EQUI PMENT.

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

Tr anspor t i ng equi pment  i s not  t o be al l owed t o oper at e on t he pr epar ed and 
compact ed under l y i ng mat er i al  i n f r ont  of  t he paver - f i ni sher .   Subj ect  t o 
speci f i c  appr oval ,  cr ossi ng of  t he pr epar ed under l y i ng mat er i al  at  
speci f i ed i nt er val s f or  const r uct i on pur poses may be per mi t t ed,  pr ovi ded 
r ut t i ng or  i ndent at i ons do not  occur .   Rewor k and r epai r  t he sur f ace 
bef or e concr et e i s pl aced.    
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3. 3   WEATHER LI MI TATI ONS

3. 3. 1   Pl acement  and Pr ot ect i on Dur i ng 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 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.  
I mmedi at el y cover  and pr ot ect  al l  unhar dened concr et e f r om r ai n or  ot her  
damagi ng weat her .  Suspend pl acement  of  concr et e whenever  r ai n,  hi gh wi nds,  
or  ot her  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.

Remove and r epl ace any sl ab damaged by r ai n or  ot her  weat her  f ul l  dept h by 
f ul l  s l ab wi dt h t o t he near est  or i gi nal  j oi nt  as speci f i ed i n par agr aph 
REPAI R,  REMOVAL AND REPLACEMENT OF NEWLY CONSTRUCTED SLABS,  at  no expense 
t o t he Gover nment .

3. 3. 2   Pavi ng i n Hot  Weat her

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   See ACI  305R f or  addi t i onal  i nf or mat i on 
concer ni ng hot  weat her  concr et i ng.   Do not  del et e 
t hi s par agr aph or  t he next  par agr aphs addr essi ng 
weat her .

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

Pr epar e f or  hot  weat her  pavi ng i n accor dance wi t h ACI  305R.  When t he 
ambi ent  t emper at ur e dur i ng pavi ng i s expect ed t o exceed 32 degr ees C 90 
degr ees F,  pr oper l y pl ace and f i ni sh t he concr et e i n accor dance wi t h 
pr ocedur es pr evi ousl y submi t t ed,  appr oved,  and as speci f i ed her ei n.   
Pr ovi de concr et e t hat  does not  exceed 35 deg C95 deg F when measur ed i n 
accor dance wi t h ASTM C1064/ C1064M at  t he t i me of  del i ver y.   Cool  t he 
mi xi ng wat er  or  aggr egat es or  pl ace i n t he cool er  par t  of  t he day t o 
obt ai n an adequat e pl aci ng t emper at ur e.   Cool  st eel  f or ms and r ei nf or ci ng 
as needed t o mai nt ai n st eel  t emper at ur es bel ow 49 degr ees C 120 degr ees F.   
Cool  or  pr ot ect  t r anspor t i ng and pl aci ng equi pment  i f  necessar y t o 
mai nt ai n pr oper  concr et e pl aci ng t emper at ur e.   Keep t he f i ni shed sur f aces 
of  t he newl y l ai d pavement  damp by appl y i ng a f og spr ay ( mi st )  wi t h 
appr oved spr ayi ng equi pment  unt i l  t he pavement  i s cover ed by t he cur i ng 
medi um.

3. 3. 3   Pr event i on of  Pl ast i c Shr i nkage Cr acki ng

Devel op and i nst i t ut e measur es t o pr event  pl ast i c shr i nkage cr acks dur i ng 
weat her  wi t h l ow humi di t y,  hi gh t emper at ur e,  or  appr eci abl e wi nds.   Hal t  
f ur t her  pl acement  of  concr et e i f  pl ast i c shr i nkage cr acki ng occur s unt i l  
pr ot ect i ve measur es ar e i n pl ace t o pr event  f ur t her  cr acki ng.   Per i ods of  
hi gh pot ent i al  f or  pl ast i c shr i nkage cr acki ng can be ant i c i pat ed by use of  
ACI  305R.   I n addi t i on t o t he pr ot ect i ve measur es speci f i ed i n t he 
pr evi ous par agr aph,  f ur t her  pr ot ect  t he concr et e pl acement  by er ect i ng 
shades and wi ndbr eaks and by appl y i ng f og spr ays of  wat er ,  t he addi t i on of  
monomol ecul ar  f i l ms,  or  wet  cover i ng.   Appl y monomol ecul ar  f i l ms af t er  
f i ni shi ng i s compl et e.  Do not  use monomol ecul ar  f i l ms i n t he f i ni shi ng 
pr ocess.    I mmedi at el y commence cur i ng pr ocedur es when such wat er  
t r eat ment  i s st opped.   Repai r  pl ast i c shr i nkage cr acks i n accor dance wi t h 
par agr aph REPAI R,  REMOVAL AND REPLACEMENT OF NEWLY CONSTRUCTED SLABS.   
Never  t r owel  over  or  f i l l  pl ast i c shr i nkage cr acks wi t h s l ur r y.
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3. 3. 4   Pavi ng i n Col d Weat her

Col d weat her  pavi ng i s r equi r ed t o conf or m t o ACI  306R.   Dur i ng per i ods of  
col d- weat her  pr ot ect i on make dai l y r epor t s of  per t i nent  t emper at ur es.   Use 
speci al  pr ot ect i on measur es,  as speci f i ed her ei n,  i f  f r eezi ng t emper at ur es 
ar e ant i c i pat ed or  occur  bef or e t he expi r at i on of  t he speci f i ed cur i ng 
per i od.   Do not  begi n pl acement  of  concr et e unl ess t he ambi ent  t emper at ur e 
i s at  l east  2 degr ees C 35 degr ees F and r i s i ng.   Ther eaf t er ,  hal t  
pl acement  of  concr et e whenever  t he ambi ent  t emper at ur e dr ops bel ow 5 
degr ees C 40 degr ees F.   When t he ambi ent  t emper at ur e i s l ess t han 10 
degr ees C 50 degr ees F,  t he t emper at ur e of  t he concr et e when pl aced i s 
r equi r ed t o be not  l ess t han 10 degr ees C 50 degr ees F nor  mor e t han 25 
degr ees C 75 degr ees F.   Pr ovi de heat i ng of  t he mi xi ng wat er  or  aggr egat es 
as r equi r ed t o r egul at e t he concr et e pl aci ng t emper at ur e.   Pr ovi de 
mat er i al s ent er i ng t he mi xer  t hat  ar e f r ee f r om i ce,  snow,  or  f r ozen 
l umps.   Do not  i ncor por at e sal t ,  chemi cal s,  or  ot her  mat er i al s i n t he 
concr et e t o pr event  f r eezi ng. [   I f  al l owed under  par agr aph MI XTURE 
PROPORTI ONS i n PART 2,  use an accel er at i ng admi xt ur e when t he ambi ent  
t emper at ur e i s bel ow 10 degr ees C 50 degr ees F. ]   Pr ovi de cover i ng and 
ot her  means 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.   Remove 
pavement  s l abs,  f ul l  dept h by f ul l  wi dt h,  damaged by f r eezi ng or  f al l i ng 
bel ow f r eezi ng t emper at ur e t o t he near est  pl anned j oi nt ,  and r epl ace as 
speci f i ed i n par agr aph REPAI R,  REMOVAL AND REPLACEMENT OF NEWLY 
CONSTRUCTED SLABS,  at  no expense t o t he Gover nment .

3. 4   CONCRETE PRODUCTI ON

Pr ovi de bat chi ng,  mi xi ng,  and t r anspor t i ng equi pment  wi t h a capaci t y 
suf f i c i ent  t o mai nt ai n a cont i nuous,  uni f or m f or war d movement  of  t he 
pavi ng oper at i on.   Deposi t  concr et e t r anspor t ed i n t r uck mi xer s i n f r ont  
of  t he paver  wi t hi n 90 mi nut es f r om t he t i me cement  has been char ged i nt o 
t he mi xer  dr um of  t he pl ant  or  t r uck mi xer .   I f  t he ambi ent  t emper at ur e i s 
above 32 degr ees C 90 degr ees F,  t he t i me i s r educed t o 60 mi nut es.   
Accompany ever y l oad of  concr et e del i ver ed t o t he pavi ng si t e wi t h a bat ch 
t i cket  f r om t he oper at or  of  t he bat chi ng pl ant .   Pr ovi de bat ch t i cket  
i nf or mat i on r equi r ed by ASTM C94/ C94M on appr oved f or ms.   I n addi t i on 
pr ovi de desi gn quant i t i es i n mass or  vol ume f or  al l  mat er i al s,  bat chi ng 
t ol er ances of  al l  mat er i al s,  and desi gn and act ual  wat er  cement i t i ous 
mat er i al s r at i o on each bat ch del i ver ed,  t he wat er  met er  and r evol ut i on 
met er  r eadi ng on t r uck mi xer s and t he t i me of  day.   Pr ovi de bat ch t i cket s 
f or  each t r uck del i ver ed t o t he pl aci ng f or eman t o mai nt ai n on f i l e.   
Submi t  bat ch t i cket s t o t he Gover nment  weekl y.

3. 4. 1   Bat chi ng and Mi xi ng Concr et e

Mai nt ai n scal e pi vot s and bear i ngs c l ean and f r ee of  r ust .   Remove any 
equi pment  whi ch f ai l s t o per f or m as speci f i ed i mmedi at el y f r om use unt i l  
pr oper l y r epai r ed and adj ust ed,  or  r epl aced.

3. 4. 2   Tr anspor t i ng and Tr ansf er  -  Spr eadi ng Oper at i ons

  Deposi t  concr et e as c l ose as possi bl e t o i t s f i nal  posi t i on i n t he 
pavi ng l ane.   Oper at e al l  equi pment  t o di schar ge and t r ansf er  concr et e 
wi t hout  segr egat i on.   Dumpi ng of  concr et e i n di scr et e pi l es i s not  
per mi t t ed.  Oper at e non- agi t at i ng equi pment  onl y on smoot h r oads and f or  
haul  t i me l ess t han 15 mi nut es.  No t r ansf er  or  spr eadi ng oper at i on whi ch 
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r equi r es t he use of  f r ont - end l oader s,  dozer s,  or  s i mi l ar  equi pment  t o 
di st r i but e t he concr et e i s per mi t t ed.   Do not  exceed a f r ee ver t i cal  dr op 
of  1 m 3 f eet  at  any poi nt  i n concr et e conveyance.  No equi pment  i s 
per mi t t ed t o oper at e on t he gr ade i n f r ont  of  t he paver .

3. 5   PAVI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cor r el at e t hese par agr aphs wi t h par agr aph 
EQUI PMENT.

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

3. 5. 1   Gener al  Requi r ement s

Const r uct  pavement  wi t h pavi ng and f i ni shi ng equi pment  ut i l i z i ng r i gi d 
f i xed f or ms.   Cont r ol  pavi ng equi pment  and i t s oper at i on wi t h al l  ot her  
oper at i ons such t hat  t he paver - f i ni sher  has a cont i nuous f or war d movement  
at  a r easonabl y uni f or m speed f r om begi nni ng t o end of  each pavi ng l ane.    
Fai l ur e t o achi eve a cont i nuous f or war d mot i on r equi r es hal t i ng 
oper at i ons,  r egr oupi ng,  and modi f y i ng pr ocedur es,  equi pment ,  or  mi x 
pr opor t i ons  t o achi eve t hi s r equi r ement .   Per sonnel  ar e not  per mi t t ed t o 
wal k or  oper at e i n t he pl ast i c concr et e at  any t i me.   Sel ect  pavi ng 
equi pment  and pr ocedur es whi ch can pr oper l y oper at e on open- gr aded 
dr ai nage l ayer s wi t hout  causi ng di spl acement  or  ot her  damage.

3. 5. 2   Consol i dat i on

Consol i dat e t he concr et e f ul l - dept h by use of  i mmer si on vi br at or s oper at ed 
f r om a wor k br i dge spanni ng t he l ane of  pl acement .   Do not  use vi br at or s 
t o t r anspor t  or  spr ead t he concr et e.   I nser t  v i br at or s i nt o t he concr et e 
t o a dept h t hat  pr ovi des t he best  f ul l - dept h consol i dat i on but  not  c l oser  
t o t he under l y i ng mat er i al  t han 50 mm 2 i nches.   I nser t  hand- oper at ed 
vi br at or s bet ween 150 t o 400 mm 6 t o 15 i nches on cent er s.  Do not  use 
hand- oper at ed vi br at or s i n t he concr et e i n one l ocat i on f or  mor e t han 20 
seconds.   I f  v i br at or s cause vi s i bl e t r acki ng i n t he pavi ng l ane,  or  t her e 
ar e any ot her  i ndi cat i ons of  i nadequat e consol i dat i on ( honeycomb al ong t he 
edges,  l ar ge ai r  pocket s or  ot her  voi ds,  or  any ot her  evi dence) ,  
di scont i nue pavi ng oper at i ons unt i l  equi pment  and pr ocedur es have been 
modi f i ed t o pr event  i t .   Excessi ve v i br at i on i s not  per mi t t ed.  See ACI  309R
 f or  addi t i onal  gui dance on i nt er nal  consol i dat i on.   Pr ovi de at  l east  one 
addi t i onal  v i br at or  spud or  suf f i c i ent  par t s f or  r api d r epl acement  and 
r epai r  of  v i br at or s at  t he pavi ng si t e at  al l  t i mes.  

3. 5. 3   Oper at i on

3. 5. 3. 1   Header s

Mai nt ai n a suf f i c i ent  amount  of  concr et e ahead of  t he paver  t o pr ovi de a 
r ol l  of  concr et e whi ch spi l l s  over  t he header .   Pr ovi de a suf f i c i ent  
amount  of  ext r a concr et e t o pr event  any sl ur r y t hat  i s  f or med and car r i ed 
al ong ahead of  t he paver  f r om bei ng deposi t ed adj acent  t o t he header .   
Mai nt ai n t he spud vi br at or s i n f r ont  of  t he paver - f i ni sher  oper at i on at  
t he desi r ed dept h as c l ose t o t he header  as possi bl e bef or e t hey ar e 
l i f t ed.   Pr ovi de addi t i onal  consol i dat i on adj acent  t o t he header s by 
hand- mani pul at ed vi br at or s.

3. 5. 3. 2   Fi l l - I n Lanes

Pr ovi de pr ovi s i ons t o pr event  damage t o t he pr evi ousl y const r uct ed or  
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exi st i ng pavement  when pl aci ng f i l l - i n l anes.   Cont r ol  heavy dut y 
v i br at or y t r uss scr eeds and t r i pl e r ol l er  t ubes f r om appl y i ng excess 
pr essur e t o t he exi st i ng pavement  and t o pr event  abr asi on of  t he pavement  
sur f ace.   Mai nt ai n t he over l appi ng ar ea of  exi st i ng pavement  sur f ace 
compl et el y f r ee of  any l oose or  bonded f or ei gn mat er i al  as t he 
paver - f i ni sher  oper at es acr oss i t .

3. 5. 4   Requi r ed Resul t s

Adj ust  and oper at e t he paver - f i ni sher  t o pr oduce a wel l  consol i dat ed sl ab 
t hr oughout  t hat  i s  t r ue t o l i ne and gr ade wi t hi n speci f i ed t ol er ances.   
Pr ovi de a paver - f i ni shi ng oper at i on t hat  pr oduces a sur f ace f i ni sh wi t h a 
mi ni mum,  i sol at ed amount  of  i r r egul ar i t i es,  t ear s,  voi ds of  any k i nd,  and 
any ot her  di scont i nui t i esacr oss t he pavement .    Pr ovi de equi pment  and 
pavi ng oper at i ons t hat  pr oduce a f i ni shed sur f ace r equi r i ng onl y t he use 
of  cut t i ng st r ai ght edges.   Keep hand f i ni shi ng behi nd t he pavi ng equi pment  
t o a mi ni mum.

3. 5. 5   Fi xed For m Pavi ng

Pr ovi de pavi ng equi pment  f or  f i xed- f or m pavi ng and t he oper at i on t hat  
conf or ms t o t he r equi r ement s of  par agr aph EQUI PMENT,  and al l  r equi r ement s 
speci f i ed her ei n.

3. 5. 5. 1   For ms f or  Fi xed- For m Pavi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e subpar agr aph e.  when over l ay pavement s 
ar e not  r equi r ed.

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

a.   Pr ovi de st r ai ght  f or ms made of  st eel  and i n sect i ons not  l ess t han 3 m 
10 f eet  i n l engt h t hat  ar e c l ean and f r ee of  r ust  or  ot her  
cont ami nant s.   Seal  any hol es or  per f or at i ons i n f or ms pr i or  t o pavi ng 
unl ess ot her wi se per mi t t ed.   Mai nt ai n f or ms i n pl ace and passabl e by 
al l  equi pment  necessar y t o compl et e t he ent i r e pavi ng oper at i on 
wi t hout  need t o r emove hor i zont al  f or m suppor t s.   Pr ovi de f l exi bl e or  
cur ved f or ms of  pr oper  r adi us f or  cur ves of  31 m 100- f oot  r adi us or  
l ess.   Pr ovi de wood f or ms f or  cur ves and f i l l et s made of  
wel l - seasoned,  sur f aced pl ank or  pl ywood,  st r ai ght ,  and f r ee f r om war p 
or  bend t hat  have adequat e st r engt h and ar e r i gi dl y br aced.   Pr ovi de 
f or ms wi t h a dept h equal  t o t he pavement  t hi ckness at  t he edge.   Wher e 
t he pr oj ect  r equi r es sever al  di f f er ent  s l ab t hi cknesses,  f or ms may be 
bui l t  up t o pr ovi de an i ncr ease i n dept h of  not  mor e t han 25 per cent  
by bol t i ng or  wel di ng a t ubul ar  met al  sect i on or  by bol t i ng wood 
pl anks t o t he bot t om of  t he f or m t o compl et el y cover  t he under si de of  
t he base of  t he f or m.   Pr ovi de f or ms wi t h t he base wi dt h of  t he 
one- pi ece or  bui l t - up 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  pr ovi de f or ms 200 mm 8 i nches or  l ess i n 
ver t i cal  hei ght  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 f or ms wi t h maxi mum ver t i cal  devi at i on of  t op of  any 
s i de f or m,  i ncl udi ng j oi nt s,  not  var yi ng f r om a t r ue pl ane mor e t han 3 
mm 1/ 8 i nch i n 3 m 10 f eet ,  and t he upst andi ng l eg not  var yi ng mor e 
t han 6 mm 1/ 4 i nch.

b.   Pr ovi de f or m sect i ons t hat  ar e t i ght l y l ocked and f r ee f r om pl ay or  
movement  i n any di r ect i on.   Pr ovi de f or ms wi t h adequat e devi ces f or  
secur e set t i ngs so t hat  when i n pl ace t hey wi t hst and,  wi t hout  v i s i bl e 
spr i ng or  set t l ement ,  t he i mpact  and vi br at i on of  t he consol i dat i ng 
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and f i ni shi ng equi pment .

c.   Set  f or ms f or  f ul l  bear i ng on f oundat i on f or  ent i r e l engt h and wi dt h 
and i n al i gnment  wi t h edge of  f i ni shed pavement .   Suppor t  f or ms dur i ng 
ent i r e oper at i on of  pl aci ng,  compact i on,  and f i ni shi ng so t hat  f or ms 
do not  devi at e ver t i cal l y mor e t han 3 mm 0. 01 f oot  f r om r equi r ed gr ade 
and el evat i ons i ndi cat ed.   Check conf or mi t y t o t he al i gnment  and gr ade 
el evat i ons shown on t he dr awi ngs and make necessar y cor r ect i ons 
i mmedi at el y pr i or  t o pl aci ng t he concr et e.   Cl ean and oi l  t he f or ms 
each t i me bef or e concr et e i s pl aced.   Concr et e pl acement  i s not  
al l owed unt i l  set t i ng of  f or ms has been checked and appr oved by t he 
CQC t eam.

d.   Do not  anchor  gui de r ai l s f or  f i xed f or m paver s i nt o new concr et e or  
exi st i ng concr et e t o r emai n.

[ e.   Use st akes or  ot her  appr oved met hods t o secur el y hol d f or ms f or  
over l ay pavement s and f or  ot her  l ocat i ons wher e f or ms ar e set  on 
exi st i ng pavement s.   Car ef ul l y dr i l l  hol es i n exi st i ng pavement s f or  
f or m st akes by met hods whi ch do not  cr ack or  spal l  t he exi st i ng 
pavement .   Af t er  use,  f i l l  t he hol es f l ush wi t h t he sur r oundi ng 
sur f ace usi ng appr oved mat er i al ,  pr i or  t o over l y i ng mat er i al s bei ng 
pl aced.   I mmedi at el y di scont i nue any met hod whi ch does not  hol d t he 
f or m secur el y or  whi ch damages t he exi st i ng pavement .   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 wi t hout  pr oceedi ng f ur t her  
unt i l  t he pr oposed met hod i s appr oved. ]

3. 5. 5. 2   For m Removal

Keep 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.   
When condi t i ons ar e such t hat  t he ear l y st r engt h gai n of  t he concr et e i s 
del ayed,  l eave t he f or ms i n pl ace f or  a l onger  t i me.   Remove f or ms by 
pr ocedur es t hat  do not  damage t he concr et e.   Do not  use bar s or  heavy 
met al  t ool s di r ect l y agai nst  t he concr et e i n r emovi ng t he f or ms.   Pr ompt l y 
r epai r  any concr et e f ound t o be def ect i ve af t er  f or m r emoval ,  usi ng 
pr ocedur es speci f i ed or  as di r ect ed.

3. 5. 6   Pl aci ng Rei nf or ci ng St eel

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e br acket ed i t em i f  CRCP i s not  bei ng 
const r uct ed.

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

Pr ovi de t he t ype and amount  of  st eel  r ei nf or cement  i ndi cat ed.   Regar dl ess 
of  pl acement  pr ocedur e,  pr ovi de r ei nf or ci ng st eel  f r ee f r om coat i ngs whi ch 
coul d i mpai r  bond bet ween t he st eel  and concr et e,  wi t h r ei nf or cement  l aps 
as i ndi cat ed.   Regar dl ess of  t he equi pment  or  pr ocedur es used f or  
i nst al l i ng r ei nf or cement ,  adequat el y consol i dat e t he ent i r e dept h of  
concr et e. [   I f  r ei nf or ci ng f or  Cont i nuousl y Rei nf or ced Concr et e Pavement  
( CRCP)  i s r equi r ed,  submi t  t he ent i r e oper at i ng pr ocedur e and equi pment  
pr oposed f or  appr oval  at  l east  30 days pr i or  t o pr oposed st ar t  of  pavi ng. ]

3. 5. 6. 1   Pavement  Thi ckness Gr eat er  Than 300 mm 12 i nches

For  pavement  t hi ckness of  300 mm 12 i nches or  mor e,  pl ace an i ni t i al  l i f t  
of  concr et e on t he under l y i ng mat er i al  t o t he r equi r ed el evat i on of  t he 
st eel  r ei nf or cement ,  consol i dat e t he i ni t i al  l i f t  of  concr et e,  pl ace t he 
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st eel  r ei nf or cement  upon t he sur f ace of  t he i ni t i al  l i f t ,  pl ace a second 
l i f t  of  concr et e t o f i nal  gr ade,  consol i dat e,  and f i ni sh i n t he r equi r ed 
manner .   When pl acement  of  t he second l i f t  causes t he st eel  r ei nf or cement  
t o be di spl aced hor i zont al l y f r om i t s or i gi nal  posi t i on,  pr ovi de 
pr ovi s i ons f or  i ncr easi ng t he t hi ckness of  t he i ni t i al  l i f t  and depr essi ng 
t he st eel  r ei nf or cement  i nt o t he unhar dened concr et e t o t he r equi r ed 
el evat i on.   Li mi t  t he i ncr ease i n t hi ckness onl y as necessar y t o per mi t  
cor r ect  hor i zont al  al i gnment  t o be mai nt ai ned.   Remove and r epl ace any 
por t i ons of  t he i ni t i al  l i f t  of  concr et e t hat  have been pl aced mor e t han 
30 mi nut es wi t hout  bei ng cover ed wi t h t he second l i f t  wi t h newl y mi xed 
concr et e wi t hout  addi t i onal  cost  t o t he Gover nment .

3. 5. 6. 2   Pavement  Thi ckness Less Than 300 mm 12 I nches

For  pavement s l ess t han 300 mm 12 i nches t hi ck,  posi t i on t he r ei nf or cement  
on sui t abl e chai r s or  cont i nuous mesh suppor t  devi ces secur el y f ast ened t o 
t he subgr ade pr i or  t o concr et e pl acement .   Consol i dat e concr et e af t er  t he 
st eel  has been pl aced.   

3. 5. 7   Pl aci ng Dowel s

Pr ovi de a met hod t o i nst al l  and hol d dowel s i n posi t i on t hat  meet s t he 
t ol er ances f or  l ocat i on,  al i gnment ,  and spaci ng of  Tabl e 6 af t er  t he 
pavement  has been compl et ed.   Do not  pl ace l ongi t udi nal  dowel s c l oser  t han 
0. 6 t i mes t he dowel  bar  l engt h t o t he pl anned j oi nt  l i ne.   I f  t he l ast  
r egul ar l y spaced l ongi t udi nal  dowel  i s c l oser  t han t hat  di mensi on,  move i t  
away f r om t he j oi nt  t o a l ocat i on 0. 6 t i mes t he dowel  bar  l engt h,  but  not  
c l oser  t han 150 mm 6 i nches t o i t s near est  nei ghbor .   Resol ve dowel   
i nt er f er ence at  a t r ansver se j oi nt - l ongi t udi nal  j oi nt  i nt er sect i on by 
r emovi ng t he cl osest  t r ansver se dowel .   Do not  posi t i on t he end of  a 
t r ansver se dowel  c l oser  t han 300 mm 12 i nches f r om t he end of  t he near est  
l ongi t udi nal  dowel .   I nst al l  dowel s as speci f i ed i n t he f ol l owi ng 
subpar agr aphs.

TABLE 6

DOWEL ALI GNMENT TOLERANCES

Dowel  Measur ement Tol er ance

Hor i zont al  al i gnment  ( a) Maxi mum of  3 mm per  300 mm 1/ 8 i nch per
f oot  af t er  t he pavement  has been compl et ed

Ver t i cal  al i gnment  ( b) Maxi mum of  3 mm per  300 mm 1/ 8 i nch per
f oot  af t er  t he pavement  has been compl et ed

Hor i zont al  spaci ng pl us or  mi nus  15 mm 5/ 8 i nch,  except  as
ot her wi se speci f i ed above

Ver t i cal  l ocat i on on t he f ace of  t he sl ab pl us or  mi nus  13 mm 1/ 2 i nch

( a)  Check hor i zont al  al i gnment  per pendi cul ar  t o t he j oi nt  edge wi t h a f r ami ng squar e.
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TABLE 6

DOWEL ALI GNMENT TOLERANCES

Dowel  Measur ement Tol er ance

( b)  Measur e t he ver t i cal  al i gnment  of  t he dowel s par al l el  t o t he desi gnat ed t op sur f ace 
of  t he pavement ,  except  f or  t hose acr oss t he cr own or  ot her  gr ade change j oi nt s.   
Measur e dowel s acr oss cr owns and ot her  j oi nt s at  gr ade changes t o a l evel  sur f ace.

[ 3. 5. 7. 1   Cont r act i on Joi nt s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e r ef er ences t o i nst al l at i on of  dowel s 
i n cont r act i on j oi nt s i f  not  r equi r ed.

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

Secur el y hol d dowel s i n l ongi t udi nal  and t r ansver se cont r act i on j oi nt s 
wi t hi n t he pavi ng l ane i n pl ace,  as i ndi cat ed,  by means of  r i gi d met al  
f r ames or  basket  assembl i es of  an appr oved t ype.   Secur el y hol d t he basket  
assembl i es i n t he pr oper  l ocat i on by means of  sui t abl e pi ns or  anchor s.   
Do not  cut  or  cr i mp t he dowel  basket  t i e wi r es.   

] 3. 5. 7. 2   Const r uct i on Joi nt s- Fi xed For m Pavi ng

I nst al l  dowel s by t he bonded- i n- pl ace met hod or  t he dr i l l - and- dowel  
met hod.   I nst al l at i on by r emovi ng and r epl aci ng i n pr ef or med hol es i s not  
per mi t t ed.   Pr epar e and pl ace dowel s acr oss j oi nt s wher e i ndi cat ed,  
cor r ect l y al i gned,  and secur el y hel d i n t he pr oper  hor i zont al  and ver t i cal  
posi t i on dur i ng pl aci ng and f i ni shi ng oper at i ons,  by means of  devi ces 
f ast ened t o t he f or ms.   Pr ovi de t he spaci ng of  dowel s i n const r uct i on 
j oi nt s as i ndi cat ed,  except  t hat ,  wher e t he pl anned spaci ng cannot  be 
mai nt ai ned because of  f or m l engt h or  i nt er f er ence wi t h f or m br aces,  
pr ovi de cl oser  spaci ng wi t h addi t i onal  dowel s.

3. 5. 7. 3   Dowel s I nst al l ed i n Har dened Concr et e

I nst al l  dowel s i n har dened concr et e by bondi ng t he dowel s i nt o hol es 
dr i l l ed i nt o t he har dened concr et e.   Bef or e dr i l l i ng commences,  cur e t he 
concr et e f or  7 days or  unt i l  i t  has r eached a mi ni mum f i el d cur ed 
compr essi ve st r engt h of  17 MPa 2500 psi .   Dr i l l  hol es 3 mm 1/ 8 i nch 
gr eat er  i n di amet er  t han t he dowel s i nt o t he har dened concr et e usi ng 
r ot ar y- cor e dr i l l s .   Rot ar y- per cussi on dr i l l s  ar e per mi t t ed pr ovi ded t hat  
excessi ve spal l i ng does not  occur at  t he concr et e j oi nt  f ace.   Excessi ve 
spal l i ng i s def i ned as spal l i ng deeper  t han 6 mm 1/ 4 i nch f r om t he j oi nt  
f ace or  12 mm 1/ 2 i nch r adi al l y f r om t he out si de of  t he dr i l l ed hol e.  
Modi f y t he equi pment  and oper at i on i f  excess spal l i ng occur s.   Dr i l l  dept h 
of  dowel  hol e wi t hi n a t ol er ance of  pl us or  mi nus 13 mm 1/ 2 i nch of  t he 
hal f  l engt h of  t he embedded dowel .   Bl ow out  t he dowel  hol e wi t h oi l - f r ee,  
compr essed ai r  upon compl et i on of  t he dr i l l i ng oper at i on.   Bond dowel s i n 
t he dr i l l ed hol es usi ng epoxy r esi n.   I nj ect  epoxy r esi n at  t he back of  
t he hol e bef or e i nst al l i ng t he dowel  and ext r ude t o t he col l ar  dur i ng 
i nser t i on of  t he dowel  so as t o compl et el y f i l l  t he voi d ar ound t he 
dowel .   Appl i cat i on by but t er i ng t he dowel  i s not  per mi t t ed.   Hol d t he 
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dowel s i n al i gnment  at  t he col l ar  of  t he hol e af t er  i nser t i on and bef or e 
t he gr out  har dens by means of  a sui t abl e met al  or  pl ast i c gr out  r et ent i on 
r i ng f i t t ed ar ound t he dowel .   Pr ovi de dowel s r equi r ed bet ween new and 
exi st i ng concr et e i n hol es dr i l l ed i n t he exi st i ng concr et e,  al l  as 
speci f i ed above.

3. 5. 7. 4   Lubr i cat i ng Dowel  Bar s

I mmedi at el y pr i or  t o pl acement ,  wi pe cl ean t he por t i on of  each dowel  
i nt ended t o move wi t hi n t he concr et e  and coat  wi t h a t hi n,  even f i l m of  
l ubr i cat i ng oi l  or  l i ght  gr ease.   For m oi l  i s  not  accept abl e f or  dowel  
l ubr i cat i on.   Do not  pl ace caps on t he dowel  ends.

3. 6   FI NI SHI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Hand f i ni shi ng i s t o be al l owed onl y f or  
i sol at ed,  smal l ,  odd- shaped sl abs or  pl aces 
i naccessi bl e t o t he paver .

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

Pr ovi de f i ni shi ng oper at i ons as a cont i nui ng par t  of  pl aci ng oper at i ons 
st ar t i ng i mmedi at el y behi nd t he st r i ke- of f  of  t he paver .   Pr ovi de 
f i ni shi ng by t he v i br at or y t r uss scr eed or  t r i pl e r ol l er  t ube paver .   
Pr ovi de t he sequence of  oper at i ons consi st i ng of  t r ansver se f i ni shi ng,   
cut t i ng st r ai ght edge f i ni shi ng,  edgi ng of  j oi nt s,  and t ext ur i ng .    
Pr ovi de a wor k br i dge f or  consol i dat i on and hand f i ni shi ng oper at i ons.   
Use hand f i ni shi ng onl y i n i sol at ed ar eas of  odd sl ab wi dt hs or  shapes and 
i n t he event  of  a br eakdown of  t he mechani cal  f i ni shi ng equi pment .   Keep 
suppl ement al  hand f i ni shi ng f or  machi ne f i ni shed pavement  t o an absol ut e 
mi ni mum.   I mmedi at el y st op any machi ne f i ni shi ng oper at i on whi ch r equi r es 
appr eci abl e hand f i ni shi ng ot her  t han a moder at e amount  of  st r ai ght edge 
f i ni shi ng.   Make pr oper  adj ust ment s or  r epl ace t he equi pment  bef or e 
r ecommenci ng pavi ng.   I mmedi at el y hal t  any oper at i ons whi ch pr oduce mor e 
t han 3 mm 1/ 8 i nch of  mor t ar - r i ch sur f ace ( def i ned as def i c i ent  i n pl us 
4. 75 mm U. S.  No.  4 s i eve si ze aggr egat e)  and modi f y t he equi pment ,  
mi xt ur e,  or  pr ocedur es as necessar y bef or e r ecommenci ng pavi ng.   
Compensat e f or  sur gi ng behi nd t he scr eeds and set t l ement  dur i ng har deni ng 
and adj ust  t he pavi ng and f i ni shi ng machi nes so t hat  t he f i ni shed sur f ace 
of  t he concr et e ( not  j ust  t he cut t i ng edges of  t he scr eeds)  i s at  t he 
r equi r ed l i ne and gr ade.   Mai nt ai n f i ni shi ng equi pment  and t ool s i n a 
c l ean and an appr oved wor ki ng condi t i on.   Wat er  i s not  al l owed t o be added 
t o t he sur f ace of  s l abs usi ng f i ni shi ng equi pment ,  t ool s,  or  any ot her  
met hod  except  f og ( mi st )  spr ays may be appl i ed t o s l ab sur f aces t o 
pr event  pl ast i c shr i nkage cr acki ng.

3. 6. 1   Machi ne Fi ni shi ng Wi t h Fi xed For ms

Pr ovi de a machi ne t hat  i s desi gned t o r i de t he f or ms and can be oper at ed 
t o scr eed and consol i dat e t he concr et e.   Repl ace pavi ng equi pment  t hat  
causes di spl acement  of  t he f or ms.   I f  t he equi pment  and pr ocedur es do not  
pr oduce a sur f ace of  uni f or m t ext ur e,  t r ue t o gr ade,  i n mi ni mal  passes,  
i mmedi at el y st op t he oper at i on and adj ust  t he equi pment ,  mi xt ur e,  and 
pr ocedur es as necessar y bef or e r ecommenci ng pavi ng.

3. 6. 2   Sur f ace Cor r ect i on and Test i ng

Eval uat e t he sur f ace f or  t r ueness wi t h a 4 m 12 f eet  st r ai ght edge af t er  
al l  ot her  f i ni shi ng i s compl et ed but  whi l e t he concr et e i s st i l l  pl ast i c.   
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Equi p t he st r ai ght edge wi t h a handl e 1 m 3 f eet  l onger  t han t he wi dt h of  
t he pl acement  and oper at e t he st r ai ght edge f r om t he si des of  t he pavement  
or  f r om br i dges.   Eval uat e t he sur f ace t r ueness wi t h a st r ai ght edge hel d 
i n successi ve posi t i ons par al l el  and at  r i ght  angl es t o t he cent er  l i ne of  
t he pavement  t o det ect  var i at i ons.   Advance t he st r ai ght edge al ong t he 
pavement  i n successi ve st ages of  one- hal f  t he l engt h of  t he st r ai ght edge.   
El i mi nat e mi nor  i r r egul ar i t i es and scor e mar ks i n t he pavement  sur f ace by 
means of  cut t i ng st r ai ght edges.   I mmedi at el y f i l l  depr essi ons wi t h f r eshl y 
mi xed concr et e t hen st r i ke of f ,  consol i dat e wi t h an i nt er nal  v i br at or ,  and 
r ef i ni sh.   St r i ke of f  pr oj ect i ons above t he r equi r ed el evat i on and 
r ef i ni sh.   Cont i nue t he st r ai ght edge t est i ng and f i ni shi ng unt i l  t he 
ent i r e sur f ace of  t he concr et e i s f r ee f r om obser vabl e depar t ur e f r om t he 
st r ai ght edge and conf or ms t o t he sur f ace r equi r ement s speci f i ed i n 
par agr aph SURFACE SMOOTHNESS.   Thi s st r ai ght edgi ng i s not  al l owed t o be 
used as a r epl acement  f or  t he st r ai ght edge t est i ng of  har dened concr et e 
f or  accept ance.   Use l ong- handl ed f l at  bul l  f l oat s ver y spar i ngl y and onl y 
as necessar y t o cor r ect  mi nor ,  scat t er ed sur f ace def ect s.   St op t he pavi ng 
oper at i on i f  f r equent  use of  bul l  f l oat s i s necessar y.   Adj ust  t he 
equi pment ,  mi xt ur e,  or  pr ocedur es t o el i mi nat e sur f ace def ect s and 
f r equent  use of  bul l  f l oat s bef or e r ecommenci ng pavi ng.   Keep f i ni shi ng 
wi t h hand f l oat s and t r owel s t o t he absol ut e mi ni mum necessar y.   Take 
ext r eme car e t o pr event  over  f i ni shi ng j oi nt s and edges.   Pr oduce t he 
sur f ace f i ni sh of  t he pavement  essent i al l y  by t he f i ni shi ng machi ne and 
not  by subsequent  hand f i ni shi ng oper at i ons.   Al l  hand f i ni shi ng 
oper at i ons ar e subj ect  t o appr oval .

3. 6. 3   Hand Fi ni shi ng

Use hand f i ni shi ng oper at i ons onl y as speci f i ed bel ow.   Pr ovi de a wor k 
br i dge f or  f ul l - dept h consol i dat i on oper at i ons.  Wal ki ng or  oper at i ng i n 
pl ast i c concr et e i s not  al l owed.

3. 6. 3. 1   Fi ni shi ng and Fl oat i ng

St r i ke of f  and scr eed t he concr et e t o t he r equi r ed cr oss sect i on and 
el evat i on i mmedi at el y af t er  pl acement  and f ul l - dept h consol i dat i on.   Do 
not  over l ap t he f l oat i ng oper at i on mor e t han hal f  t he l engt h of  t he f l oat  
bet ween new and pr evi ousl y f l oat ed sur f aces.   I f  necessar y,  pl ace 
addi t i onal  concr et e t hen consol i dat e,  scr eed,  and f l oat  unt i l  t he 
speci f i ed sur f ace,  cr oss sect i on,  and el evat i on has been pr oduced.

3. 6. 4   Text ur i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE: Use Sect i on 32 01 18. 71 GROOVI NG OF AI RFI ELD 
PAVI NG t o speci f y saw- cut  gr ooves.  Del et e par ar aph 
Sur f ace Gr oovi ng i f  gr oovi ng i s not  used.

For  Navy ai r f i el d pavi ng pr oj ect s,  do not  speci f y 
sur f ace gr oovi ng t ext ur es.

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

Text ur e t he sur f ace of  t he pavement  as descr i bed her ei n when t he concr et e 
i s st i l l  pl ast i c,  bef or e t he sur f ace sheen has di sappear ed,  and bef or e t he 
cur i ng compound i s appl i ed.   Appl y t he t ext ur e i n a s i ngl e cont i nuous 
dr ag.   Mul t i pl e passes ar e not  al l owed.   The cor r ugat i ons pr oduced by t he 
dr ag need t o be uni f or m i n appear ance and appr oxi mat el y 1 mm 1/ 16 i nch i n 
dept h.   Thor oughl y power  br oom al l  t ext ur ed sur f aces t o r emove al l  debr i s 
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af t er  cur i ng i s compl et e.

3. 6. 4. 1   Bur l ap Dr ag Sur f ace

Appl y sur f ace t ext ur e by dr aggi ng t he sur f ace of  t he pavement  wi t h an 
appr oved bur l ap dr ag i n t he di r ect i on of  t he concr et e pl acement .   Oper at e 
t he dr ag wi t h t he f abr i c moi st ,  and mai nt ai n t he f abr i c i n a c l ean 
condi t i on.     Per f or m t he dr aggi ng so as t o pr oduce a uni f or m f i ni shed 
sur f ace havi ng a f i ne sandy t ext ur e wi t hout  di sf i gur i ng mar ks.

3. 6. 4. 2   Br oom Text ur i ng f or  Hand Fi ni shi ng

Hand br oomi ng i s per mi t t ed onl y wher e hand f i ni shi ng i s al l owed.   Compl et e 
br oomi ng bef or e t he concr et e has har dened t o t he poi nt  wher e t he sur f ace 
i s undul y t or n or  r oughened,  but  af t er  har deni ng has pr ogr essed enough so 
t hat  t he mor t ar  does not  f l ow and r educe t he shar pness of  t he scor es.   
Over l ap successi ve passes of  t he br oom t he mi ni mum necessar y t o obt ai n a 
uni f or ml y t ext ur ed sur f ace.   Wash br ooms t hor oughl y at  f r equent  i nt er val s 
dur i ng use.   Remove wor n or  damaged br ooms f r om t he j ob s i t e.     
Tr ansver sel y dr aw t he hand br ooms acr oss t he sur f ace f r om t he cent er  l i ne 
t o each edge wi t h s l i ght  over l appi ng st r okes.

[ 3. 6. 4. 3   Sur f ace Gr oovi ng

Gr oove t he ar eas i ndi cat ed on t he dr awi ngs as r equi r ed i n Sect i on 
32 01 18. 71 GROOVI NG FOR AI RFI ELD PAVEMENTS.

] 3. 6. 5   Edgi ng

Bef or e t ext ur i ng has been compl et ed,  car ef ul l y f i ni sh t he edge of  t he 
s l abs al ong t he f or ms and at  t he j oi nt s wi t h an edgi ng t ool  t o f or m a 
smoot h r ounded sur f ace of  3 mm 1/ 8 i nch r adi us.   El i mi nat e t ool  mar ks and 
pr ovi de edges t hat  ar e smoot h and t r ue t o l i ne.   Wat er  i s not  al l owed t o 
be added t o t he sur f ace dur i ng edgi ng.   Take ext r eme car e t o pr event  
over wor ki ng t he concr et e.

3. 6. 6   Pavement  Penet r at i ons

Const r uct  r ecesses f or  t he t i e- down anchor s,  l i ght i ng f i x t ur es,  and ot her  
out l et s i n t he pavement  t o conf or m t o t he det ai l s and di mensi ons shown.   
Car ef ul l y f i ni sh t he concr et e i n t hese ar eas t o pr ovi de a sur f ace of  t he 
same t ext ur e as t he sur r oundi ng ar ea t hat  i s wi t hi n t he r equi r ement s f or  
pl an gr ade and sur f ace smoot hness.

3. 7   CURI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Membr ane cur i ng shoul d be t he f i r st  choi ce 
f or  cur i ng met hods.  For  most  pr oj ect s del et e t he 
f i r st  br acket ed i t em.  Ret ai n t he f i r st  br acket ed 
i t em r equi r i ng moi st  cur i ng f or  OCONUS pr oj ect s 
usi ng Si l i ca Fume.

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

3. 7. 1   Pr ot ect i on of  Concr et e

Cont i nuousl y 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 compl et i on of  f i ni shi ng 
oper at i ons as r equi r ed bel ow.   Have al l  equi pment  needed f or  adequat e 
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cur i ng and pr ot ect i on of  t he concr et e on hand and r eady f or  use bef or e 
act ual  concr et e pl acement  begi ns.   I f  any sel ect ed met hod of  cur i ng does 
not  af f or d t he pr oper  cur i ng and pr ot ect i on agai nst  concr et e cr acki ng,  
r emove or  r epl ace t he damaged pavement ,  and pr ovi de anot her  met hod of  
cur i ng as di r ect ed.   [ Accompl i sh cur i ng by appl i cat i on of  moi st  cur i ng f or  
t he f i r st  72 hour s,  f ol l owed by cur i ng oper at i ons as r equi r ed bel ow f or  
t he r emai nder  of  t he cur i ng per i od] .

3. 7. 2   Membr ane Cur i ng

Appl y a uni f or m coat i ng of  whi t e- pi gment ed,  membr ane- f or mi ng,  cur i ng 
compound t o t he ent i r e exposed sur f ace of  t he concr et e as soon as t he f r ee 
wat er  has di sappear ed f r om t he sur f ace af t er  [ f i ni shi ng]  [ moi st  cur i ng 
ceases] .   Appl y i mmedi at el y al ong t he f or med edge f aces af t er  t he f or ms 
ar e r emoved.   Do not  al l ow t he concr et e t o dr y bef or e t he appl i cat i on of  
t he membr ane.   Moi st en t he sur f ace of  t he concr et e wi t h a f i ne spr ay of  
wat er  i f  any dr yi ng has occur r ed and appl y t he cur i ng compound as soon as 
t he f r ee wat er  di sappear s.   Appl y t he cur i ng compound t o t he f i ni shed 
sur f aces by means of  an appr oved aut omat i c spr ayi ng machi ne.   Appl y t he 
cur i ng compound wi t h an over l appi ng cover age t hat  pr ovi des a t wo- coat  
appl i cat i on at  a cover age of  10 squar e met er s per  L 400 squar e f eet  per  
gal l on,  pl us or  mi nus 5. 0 per cent  f or  each coat .   A one- coat  appl i cat i on 
i s al l owed pr ovi ded i t  i s  appl i ed i n a uni f or m appl i cat i on and cover age of  
5 squar e met er s per  L 200 squar e f eet  per  gal l on,  pl us or  mi nus 5. 0 
per cent  i s obt ai ned.   The appl i cat i on of  cur i ng compound by hand- oper at ed,  
mechani cal  power ed pr essur e spr ayer s i s per mi t t ed but  appl i cat i on r at e 
must  meet  t he above r equi r ement s.   When t he appl i cat i on i s made by 
hand- oper at ed spr ayer s,  appl y a second coat  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  t he f i r st  coat .   I f  pi nhol es,  
abr asi ons,  or  ot her  di scont i nui t i es exi st ,  appl y an addi t i onal  coat  t o t he 
af f ect ed ar eas wi t hi n 30 mi nut es.   Respr ay cur i ng compound t o 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 by t he met hod and at  t he cover age 
speci f i ed above.   Respr ay cur i ng compound t o 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 i mmedi at el y.   Adequat el y pr ot ect  concr et e sur f aces t o whi ch 
membr ane- cur i ng compounds have been appl i 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 any ot her  possi bl e 
damage t o t he cont i nui t y of  t he membr ane.

[ 3. 7. 3   Moi st  Cur i ng

Mai nt ai n concr et e t o be moi st - cur ed cont i nuousl y wet  f or  t he ent i r e cur i ng 
per i od,  or  unt i l  cur i ng compound i s appl i ed,  commenci ng i mmedi at el y af t er  
f i ni shi ng.   I f  f or ms ar e r emoved bef or e t he end of  t he cur i ng per i od,  
pr ovi de cur i ng on unf or med sur f aces,  usi ng sui t abl e mat er i al s.   Cur e 
sur f aces by pondi ng,  by cont i nuous spr i nkl i ng,  by cont i nuousl y sat ur at ed 
bur l ap or  cot t on mat s,  or  by cont i nuousl y sat ur at ed pl ast i c coat ed 
bur l ap.   Pr ovi de bur l ap and mat s t hat  ar e c l ean and f r ee f r om any 
cont ami nat i on and compl et el y sat ur at ed bef or e bei ng pl aced on t he 
concr et e.   Lap sheet s t o pr ovi de f ul l  cover age.   Pr ovi de an appr oved 
syst em t o pr ovi de cont i nuous moi st  cur i ng 24 hour s per  day and such t hat  
t he ent i r e sur f ace i s wet .
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] 3. 8   JOI NTS

3. 8. 1   Gener al  Requi r ement s f or  Joi nt s

Const r uct  j oi nt s t hat  conf or m t o t he l ocat i ons and det ai l s i ndi cat ed and 
ar e per pendi cul ar  t o t he f i ni shed gr ade of  t he pavement .   Pr ovi de j oi nt s 
t hat  ar e st r ai ght  and cont i nuous f r om edge t o edge or  end t o end of  t he 
pavement  wi t h no abr upt  of f set  and no gr adual  devi at i on gr eat er  t han 13 mm 
1/ 2 i nch.   Wher e any j oi nt  f ai l s  t o meet  t hese t ol er ances,  r emove and 
r epl ace t he sl abs adj acent  t o t he j oi nt  at  no addi t i onal  cost  t o t he 
Gover nment .   Change f r om t he j oi nt i ng pat t er n shown on t he dr awi ngs i s not  
al l owed wi t hout  wr i t t en appr oval .   Seal  j oi nt s 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  
as speci f i ed i n Sect i on [ 32 01 19. 61 SEALI NG OF JOI NTS I N RI GI D PAVEMENT] [  
or  ] [ 32 13 73. 19 COMPRESSI ON CONCRETE PAVI NG JOI NT SEALANT] .

3. 8. 2   Longi t udi nal  Const r uct i on Joi nt s

I nst al l  dowel s i n t he l ongi t udi nal  const r uct i on j oi nt s or  t hi ckened edges 
as i ndi cat ed.

3. 8. 3   Tr ansver se Const r uct i on Joi nt s

I nst al l  t r ansver se const r uct i on j oi nt s at  t he end of  each day' s pl aci ng 
oper at i ons at  a pl anned t r ansver se j oi nt .   Mat ch t r ansver se j oi nt  
l ocat i ons wi t h adj acent  l anes wher e i ndi cat ed.   I f  concr et e pl acement  i s 
i nt er r upt ed f or  30 mi nut es or  l onger ,  st op wor k and r emove concr et e t o t he 
near est  compl et ed j oi nt  t o f or m a const r uct i on j oi nt .   Pr ovi de t r ansver se 
const r uct i on j oi nt s by ut i l i z i ng header s or  by pavi ng t hr ough t he j oi nt  
t hen f ul l - dept h sawcut t i ng t he excess concr et e.   Const r uct  pavement  wi t h 
t he paver  as c l ose t o t he header  as possi bl e wi t h t he paver  r un out  
compl et el y past  t he header .

3. 8. 4   Expansi on Joi nt s

Pr ovi de expansi on j oi nt s wher e i ndi cat ed and at  al l  i nt er sect i ons of  
ai r f i el d pavement  wi t h st r uct ur es and f eat ur es t hat  pr oj ect  t hr ough or  
i nt o t he pavement .   Use j oi nt  f i l l er  of  t he t ype,  t hi ckness,  and wi dt h 
i ndi cat ed,  and i nst al l  t o f or m a compl et e,  uni f or m separ at i on bet ween t he 
st r uct ur e and t he pavement  or  bet ween t wo pavement s.   At t ach t he f i l l er  t o 
t he or i gi nal  concr et e pl acement  wi t h adhesi ve and mechani cal  f ast ener s 
ext endi ng t o t he f ul l  s l ab dept h.   Sawcut  t he seal ant  r eser voi r  dept h f r om 
t he f i l l er  af t er  pl acement  and cur i ng of  t he adj acent  s l ab.   Ti ght l y f i t  
adj acent  sect i ons of  f i l l er  t oget her ,  wi t h t he f i l l er  ext endi ng acr oss t he 
f ul l  wi dt h of  t he pavi ng l ane or  ot her  compl et e di st ance i n or der  t o 
pr event  ent r ance of  concr et e i nt o t he expansi on space.   Fi ni sh edges of  
t he concr et e at  t he j oi nt  f ace wi t h an edger  wi t h a r adi us of  3 mm 1/ 8 i nch.

[ 3. 8. 5   Sl i p Joi nt s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Sl i p j oi nt s shoul d onl y be desi gned i f  
convent i onal  expansi on j oi nt s or  t hi ckened edge 
j oi nt s ar e not  expect ed t o wor k wel l .   Del et e s l i p 
j oi nt s i f  not  used on pr oj ect .

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

I nst al l  s l i p j oi nt s wher e i ndi cat ed usi ng t he speci f i ed mat er i al s.   At t ach 
pr ef or med j oi nt  f i l l er  mat er i al  t o t he f ace of  t he or i gi nal  concr et e 
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pl acement  wi t h adhesi ve and mechani cal  f ast ener s.   Sawcut  a 19 mm 3/ 4 i nch 
deep r eser voi r  f or  j oi nt  seal ant  at  t he t op of  t he j oi nt .   Fi ni sh edges of  
t he j oi nt  f ace wi t h an edger  wi t h a r adi us of  3 mm 1/ 8 i nch.

] 3. 8. 6   Cont r act i on Joi nt s

Const r uct  t r ansver se and l ongi t udi nal  cont r act i on j oi nt s by an i ni t i al  
sawcut  i n t he concr et e wi t h a 3 mm 1/ 8 i nch bl ade t o t he i ndi cat ed dept h.   
The CQC t eam i s r equi r ed t o i nspect  and i mmedi at el y r epor t  r esul t s of  al l  
exposed l ane edges f or  devel opment  of  cr acks bel ow t he saw cut  dur i ng 
sawi ng of  j oi nt s and agai n 24 hour s l at er .   I f  t her e ar e mor e t han si x 
consecut i ve uncr acked j oi nt s af t er  48 hour s,  saw succeedi ng j oi nt s 25 
per cent  deeper  t han or i gi nal l y i ndi cat ed at  no addi t i onal  cost  t o t he 
Gover nment .   Var y t he t i me of  i ni t i al  sawi ng dependi ng on exi st i ng and 
ant i c i pat ed weat her  condi t i ons t o pr event  uncont r ol l ed cr acki ng of  t he 
pavement .   Commence sawi ng of  t he j oi nt s as soon as t he concr et e has 
har dened suf f i c i ent l y t o per mi t  cut t i ng t he concr et e wi t hout  chi ppi ng,  
spal l i ng,  or  t ear i ng.   I nspect  t he sawed f aces of  j oi nt s f or  under cut t i ng 
or  washi ng of  t he concr et e due t o t he ear l y sawi ng.   Del ay sawi ng i f  
under cut t i ng i s suf f i c i ent l y deep t o cause st r uct ur al  weakness or  
excessi ve r oughness i n t he j oi nt .   Cont i nue t he sawi ng oper at i on as 
r equi r ed dur i ng bot h day and ni ght  r egar dl ess of  weat her  condi t i ons.   Saw 
t he j oi nt s i n t he sequence of  t he concr et e pl acement .   Pr ovi de adequat e 
l i ght i ng f or  ni ght  wor k.   I l l umi nat i on usi ng vehi c l e headl i ght s i s not  
per mi t t ed.   Pr ovi de a chal k l i ne or  ot her  sui t abl e gui de t o mar k t he 
al i gnment  of  t he j oi nt .   Exami ne t he concr et e c l osel y f or  cr acks bef or e 
sawi ng a j oi nt  and do not  saw t he j oi nt  i f  a cr ack has occur r ed near  t he 
pl anned j oi nt  l ocat i on.   Di scont i nue sawi ng i f  a cr ack devel ops ahead of  
t he saw cut .   I mmedi at el y af t er  t he j oi nt  i s  sawed t hor oughl y f l ush t he 
saw cut  and adj acent  concr et e sur f ace wi t h wat er  and vacuum unt i l  al l  
wast e f r om sawi ng i s r emoved f r om t he j oi nt  and adj acent  concr et e 
sur f ace.   Pr oper l y pr ot ect  t he concr et e f r om damage and cur e at  sawed 
j oi nt s.   Ti ght l y seal  t he t op of  t he j oi nt  openi ng and t he j oi nt  gr oove at  
exposed edges wi t h cor d backer  r od 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.   Mai nt ai n t he backer  r od 
unt i l  r emoval  i s  r equi r ed i mmedi at el y bef or e sawi ng t he j oi nt  seal ant  
r eser voi r .   Respr ay t he sur f ace wi t h cur i ng compound as soon as r esi dual  
wat er  di sappear s.   Seal  t he exposed saw cut s on t he ver t i cal  f aces of  
pi l ot  l anes wi t h bi t umi nous mast i c or  maski ng t ape.   Af t er  expi r at i on of  
t he cur i ng per i od,  wi den t he upper  por t i on of  t he gr oove by sawi ng wi t h 
ganged di amond saw bl ades t o t he wi dt h and dept h i ndi cat ed f or  t he j oi nt  
seal er .   Cent er  t he r eser voi r  over  t he i ni t i al  sawcut .

3. 8. 7   Thi ckened Edge Joi nt s

Const r uct  t hi ckened edge j oi nt s as i ndi cat ed on t he dr awi ngs.   Gr ade t he 
under l y i ng mat er i al  i n t he t r ansi t i on ar ea as shown and meet  t he 
r equi r ement s f or  smoot hness and compact i on speci f i ed f or  al l  ot her  ar eas 
of  t he under l y i ng mat er i al .

3. 9   REPAI R,  REMOVAL AND REPLACEMENT OF NEWLY CONSTRUCTED SLABS

3. 9. 1   Gener al  Cr i t er i a

Repai r  or  pr ovi de compl et e r emoval  and r epl acement  of  new pavement  s l abs 
as speci f i ed at  no cost  t o t he Gover nment .   Removal  of  par t i al  s l abs i s 
not  per mi t t ed.   Pr i or  t o any r epai r s,  submi t  a Repai r  Recommendat i ons Pl an 
det ai l i ng ar eas exceedi ng t he speci f i ed l i mi t s as wel l  as r epai r  
r ecommendat i ons r equi r ed t o br i ng t hese ar eas wi t hi n speci f i ed t ol er ances.
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3. 9. 2   Sl abs wi t h Cr acks 

The Gover nment  may r equi r e cor es t o be t aken over  cr acks t o det er mi ne 
dept h of  cr acki ng.   Dr i l l   cor es wi t h a mi ni mum di amet er  of  150 mm 6 i nches
 and backf i l l  wi t h an appr oved  concr et e mi xt ur e.   Per f or m dr i l l i ng of  
cor es and f i l l i ng of  hol es at  no expense t o t he Gover nment .   Cl ean cr acks 
t hat  do not  exceed 50 mm 2 i nches i n dept h;  t hen pr essur e i nj ect  f ul l  
dept h wi t h epoxy r esi n,  Type I V,  Gr ade 1.   Remove and r epl ace sl abs 
cont ai ni ng cr acks deeper  t han 50 mm 2 i nches.

3. 9. 3   Removal  and Repl acement  of  Ful l  Sl abs

Remove new or  exi st i ng s l abs damaged dur i ng const r uct i on t hat  cont ai n mor e 
t han 15. 0 per cent  of  any l ongi t udi nal  or  t r ansver se j oi nt  edge spal l ed.   
Remove f ul l  s l abs i n accor dance wi t h par agr aph REMOVAL OF EXI STI NG 
PAVEMENT SLAB bel ow.   Remove and r epl ace f ul l  dept h by f ul l  wi dt h of  t he 
s l ab.  Li mi t  t he r emoval  of  s l abs t o t he pavi ng l ane and near est  j oi nt s.   
Compact  and shape t he under l y i ng mat er i al  as speci f i ed i n t he appr opr i at e 
sect i on of  t hese speci f i cat i ons.    Cut  of f  or i gi nal  damaged dowel s f l ush 
wi t h t he j oi nt  f ace.   Cl ean t he exi st i ng concr et e sur f aces of  al l  l oose 
mat er i al  and cont ami nant s,  t hen coat  wi t h a doubl e appl i cat i on of  membr ane 
f or mi ng cur i ng compound as a bond br eaker .   I nst al l  dowel s of  t he s i ze and 
spaci ng as speci f i ed f or  ot her  j oi nt s i n s i mi l ar  pavement  by epoxy 
gr out i ng t hem i nt o hol es dr i l l ed i nt o t he exi st i ng concr et e usi ng 
pr ocedur es as speci f i ed i n par agr aph PLACI NG DOWELS,  above.   Pr ovi de 
dowel s f or  al l  edges of  t he new sl ab.   Li ght l y oi l  or  gr ease pr ot r udi ng 
por t i ons of  new dowel s i n accor dance wi t h par gr aph LUBRI CATI NG DOWEL 
BARS.   Pl ace concr et e as speci f i ed f or  or i gi nal  const r uct i on.   Take car e 
t o pr event  any cur i ng compound f r om cont act i ng dowel s.   Pr epar e and seal  
t he r esul t i ng j oi nt s ar ound t he new sl ab as speci f i ed f or  or i gi nal  
const r uct i on.

3. 9. 4   Repai r i ng Spal l s Al ong Joi nt s

Repai r  spal l s al ong j oi nt s t o a dept h t o r est or e t he f ul l  j oi nt - f ace 
suppor t  pr i or  t o pl aci ng adj acent  pavement .   Wher e di r ect ed,  r epai r  spal l s 
al ong j oi nt s of  new sl abs,  al ong edges of  adj acent  exi st i ng concr et e,  and 
al ong par al l el  cr acks by f i r st  maki ng a ver t i cal  saw cut  at  l east  75 mm 3 
i nches out si de t he spal l ed ar ea and t o a dept h of  at  l east  50 mm 2 i nches.   
Pr ovi de saw cut s consi st i ng of  st r ai ght  l i nes f or mi ng r ect angul ar  ar eas 
wi t hout  sawi ng beyond t he i nt er sect i ng saw cut .   Chi p out  t he concr et e 
bet ween t he saw cut  and t he j oi nt ,  or  cr ack,  t o r emove al l  unsound 
concr et e and i nt o at  l east  13 mm 1/ 2 i nch of  v i sual l y sound concr et e.   
Thor oughl y c l ean t he cavi t y t hus f or med wi t h hi gh pr essur e wat er  j et s 
suppl ement ed wi t h oi l - f r ee compr essed ai r  t o r emove al l  l oose mat er i al .   
I mmedi at el y bef or e f i l l i ng t he cavi t y,  appl y a pr i me coat  t o t he dr y 
c l eaned sur f ace of  al l  s i des and bot t om of  t he cavi t y,  except  any j oi nt  
f ace.   Appl y t he pr i me coat  i n a t hi n coat i ng and scr ub i nt o t he sur f ace 
wi t h a st i f f - br i st l e br ush.   Pr ovi de pr i me coat  f or  por t l and cement  
r epai r s consi st i ng of  a neat  cement  gr out  and f or  epoxy r esi n r epai r s 
consi st i ng of  epoxy r esi n,  Type I I I ,  Gr ade 1.   Fi l l  t he pr epar ed cavi t y 
wi t h mat er i al  i dent i f i ed i n Tabl e 7 based on t he cavi t y vol ume.
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TABLE 7

Spal l  Repai r s

Vol ume of  Pr epar ed Cavi t y Af t er  Removal
Oper at i ons

Mat er i al

l ess t han 0. 00085 cubi c met er  0. 03 cubi c 
f oot

epoxy r esi n mor t ar  or  epoxy r esi n or  
l at ex modi f i ed mor t ar

 0. 00085 cubi c met er  0. 03 cubi c f oot  and 
0. 009 cubi c met er  1/ 3 cubi c f oot

Por t l and cement  mor t ar

mor e t han  0. 009 cubi c met er  1/ 3 cubi c f oot Por t l and cement  concr et e or  l at ex 
modi f i ed mor t ar

Pr ovi de por t l and cement  concr et es and mor t ar s t hat  consi st  of  ver y l ow 
sl ump mi xt ur es,  13 mm 1/ 2 i nch sl ump or  l ess,  pr opor t i oned,  mi xed,  pl aced,  
consol i dat ed by t ampi ng,  and cur ed,  al l  as di r ect ed.   Pr ovi de epoxy r esi n 
mor t ar s made wi t h Type I I I ,  Gr ade 1,  epoxy r esi n,  usi ng pr opor t i ons and 
mi xi ng and pl aci ng pr ocedur es as r ecommended by t he manuf act ur er  and 
appr oved.   Pr opr i et ar y pat chi ng mat er i al s may be used,  subj ect  t o 
Gover nment  appr oval .   Pl ace t he epoxy r esi n mat er i al s i n t he cavi t y i n 
l ayer s wi t h a maxi mum t hi ckness of  50 mm 2 i nches.   Pr ovi de adequat e t i me 
bet ween pl acement  of  addi t i onal  l ayer s such t hat  t he t emper at ur e of  t he 
epoxy r esi n mat er i al  does not  exceed 60 degr ees C 140 degr ees F at  any 
t i me dur i ng har deni ng.   Pr ovi de mechani cal  v i br at or s and hand t amper s t o 
consol i dat e t he concr et e or  mor t ar .   Remove any r epai r  mat er i al  on t he 
sur r oundi ng sur f aces of  t he exi st i ng concr et e bef or e i t  har dens.   Wher e 
t he spal l ed ar ea abut s a j oi nt ,  pr ovi de an i nser t  or  ot her  bond- br eaki ng 
medi um t o pr event  bond at  t he j oi nt  f ace.   For  exi st i ng j oi nt s,  seal  t he 
bot t om cont r act i on cr ack wi t h backer  r od t o pr event  i nst r usi on of  pr i mer  
or  mor t ar .  Saw a r eser voi r  f or  t he j oi nt  seal ant  t o t he di mensi ons 
r equi r ed f or  ot her  j oi nt s.   Thor oughl y c l ean t he r eser voi r  and t hen 
pr ovi de t he seal er  speci f i ed f or  t he j oi nt s.   I n l i eu of  sawi ng,  spal l s 
and popout s not  adj acent  t o j oi nt s,  bot h l ess t han 150 mm 6 i nches i n 
maxi mum di mensi on,  may be pr epar ed by dr i l l i ng a cor e 50 mm 2 i nches i n 
di amet er  gr eat er  t han t he si ze of  t he def ect ,  cent er ed over  t he def ect ,  and
 50 mm 2 i nches deep or  13 mm 1/ 2 i nch i nt o sound concr et e,  whi chever  i s 
gr eat er .   Repai r  t he cor e hol e as speci f i ed above f or  ot her  spal l s.

3. 9. 5   Repai r  of  Weak Sur f aces

Weak sur f aces ar e def i ned as mor t ar - r i ch,  r ai n- damaged,  uncur ed,  or  
cont ai ni ng exposed aggr egat es,  voi ds,  or  del et er i ous mat er i al s.   Cor es 
eval uat ed by a qual i f i ed pet r ogr apher  t o cont ai n car bonat i on t o a dept h 
gr eat er  t han 3 mm 1/ 8 i nch or  Mohs har dness of  l ess t han 2,  when t est ed i n 
accor dance wi t h ASTM C1895,  ar e al so consi der ed r ai n damaged.  Di amond 
gr i nd s l abs cont ai ni ng weak sur f aces l ess t han 6 mm 1/ 4 i nch t hi ck t o 
r emove t he weak sur f ace.   Di amond gr i nd i n accor dance wi t h par agr aph 
DI AMOND GRI NDI NG OF PCC SURFACES.   Al l  di amond gr ound ar eas ar e r equi r ed 
t o meet  t he t hi ckness,  smoot hness,  and gr ade cr i t er i a speci f i ed i n 
par agr aph ACCEPTANCE.   Remove and r epl ace sl abs cont ai ni ng weak sur f aces 
gr eat er  t han 6 mm 1/ 4 i nch t hi ck.

3. 10   EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  i s  i mper at i ve t hat  suf f i c i ent  expl or at i on 
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be made ( not  j ust  r ef er ence t o as- bui l t  dr awi ngs)  
f or  t he desi gner  t o know exact l y what  t he i n- pl ace 
exi st i ng pavement  t hi ckness and l oad- t r ansf er  ar e at  
t he j oi nt i ng ar ea- - such as dowel s,  keys,  t i e 
bar s- - and i t s condi t i on.   Nor mal l y,  t he j oi nt  
bet ween t he new pavement  and exi st i ng pavement  i s 
made at  an exi st i ng j oi nt  i n t he ol d pavement .   
Coor di nat e wi t h Sect i on 02 41 00 DEMOLI TI ON.

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

Demol i t i on of  exi st i ng oper at i onal  pavement  i s not  al l owed pr i or  t o 
appr oval  of  t he Pr opor t i oni ng St udi es.   Remove exi st i ng concr et e pavement  
at  l ocat i ons i ndi cat ed on t he dr awi ngs.   I nvent or y t he pavement  di st r esses 
( cr acks,  spal l s,  and cor ner  br eaks)  al ong t he pavement  edge t o r emai n 
pr i or  t o commenci ng pavement  r emoval  oper at i ons.   Sur vey t he r emai ni ng 
edge agai n af t er  pavement  r emoval  t o quant i f y any damage caused by r emoval  
oper at i ons.   Per f or m bot h sur veys i n t he pr esence of  t he Gover nment .   
Per f or m r epai r s as i ndi cat ed and as speci f i ed her ei n.   Car ef ul l y cont r ol  
al l  oper at i ons t o pr event  damage t o t he concr et e pavement  and t o t he 
under l y i ng mat er i al  t o r emai n i n pl ace.   Per f or m al l  saw cut s 
per pendi cul ar  t o t he s l ab sur f ace f or mi ng r ect angul ar  ar eas.   Per f or m al l  
exi st i ng concr et e pavement  r epai r s pr i or  t o pavi ng adj acent  l anes.

3. 10. 1   Removal  of  Exi st i ng Pavement  Sl ab

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use a wheel  saw t o pr oduce a saw ker f  at  l east
 40 mm 1- 1/ 2 i nches wi de t o pr event  st r ess f r om 
pr opagat i ng acr oss t he saw cut  i nt o exi st i ng 
pavement  t o be l ef t  i n pl ace.

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

Use one of  t he f ol l owi ng met hods when exi st i ng concr et e pavement  i s t o be 
r emoved and adj acent  concr et e i s t o be l ef t  i n pl ace:

Met hod 1

a.  Per f or m t he f i r st  f ul l  dept h saw cut  on t he j oi nt  bet ween t he 
r emoval  ar ea and adj oi ni ng pavement  t o st ay i n pl ace wi t h a 
st andar d di amond- t ype concr et e saw.

b.  Next ,  per f or m a f ul l  dept h saw cut  par al l el  t o t he j oi nt  t hat  i s  at  
l east  600 mm 24 i nches f r om t he j oi nt  and at  l east  150 mm 6 i nches 
f r om t he end of  any dowel s wi t h a wheel  saw as speci f i ed i n 
par agr aph SAWI NG EQUI PMENT.

c.  Remove al l  pavement  beyond t hi s l ast  saw cut  i n accor dance wi t h t he 
appr oved demol i t i on wor k pl an.

  d.  Remove al l  pavement  bet ween t hi s l ast  saw cut  and t he j oi nt  l i ne by 
car ef ul l y pul l i ng pi eces and bl ocks away f r om t he j oi nt  f ace wi t h 
sui t abl e equi pment  and t hen pi cki ng t hem up f or  r emoval .   As an 
al t er nat i ve,  t hi s st r i p of  concr et e may be car ef ul l y br oken up and 
r emoved usi ng hand- hel d j ackhammer s,  14 kg 30 l b or  l ess,  or  ot her  
appr oved l i ght - dut y equi pment  whi ch does not  cause st r ess t o 
pr opagat e acr oss t he j oi nt  saw cut  and cause di st r ess i n t he 
pavement  whi ch i s t o r emai n i n pl ace.

Met hod 2
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a.  Sawcut  t he s l ab f ul l  dept h t o di v i de i t  i nt o sever al  pi eces and 
l i f t  each pi ece out .   Use sui t abl e equi pment  t o pr ovi de a t r ul y 
ver t i cal  l i f t  wi t h saf e l i f t i ng devi ces used f or  at t achment  t o t he 
s l ab.

3. 10. 2   Edge Repai r

Pr ot ect  t he edge of  exi st i ng concr et e pavement  agai nst  whi ch new pavement  
abut s f r om damage at  al l  t i mes.   Remove and r epl ace sl abs whi ch ar e 
damaged dur i ng const r uct i on as di r ect ed at  no cost  t o t he Gover nment .   
Repai r  of  pr evi ousl y exi st i ng damaged ar eas i s consi der ed a subsi di ar y 
par t  of  concr et e pavement  const r uct i on.   Saw of f  al l  exposed keys and 
keyways f ul l  dept h.

3. 10. 2. 1   Spal l  Repai r

Repai r  spal l s caused by const r uct i on act i v i t i es f or  s l abs t hat  have l ess 
t han 15. 0 per cent  spal l i ng al ong any edge.   Pr ovi de r epai r  mat er i al s and 
pr ocedur es as pr evi ousl y speci f i ed i n par agr aph REPAI RI NG SPALLS ALONG 
JOI NTS.   Remove and r epl ace f ul l  s l abs cont ai ni ng mor e t han 15. 0 per cent  
spal l i ng al ong any edge i n accor dance wi t h par agr aph REMOVAL AND 
REPLACEMENT OF FULL SLABS.

3. 10. 2. 2   Under br eak and Under l y i ng Mat er i al

Repai r  al l  under br eak by r emoval  and r epl acement  of  t he damaged sl abs i n 
accor dance wi t h par agr aph REMOVAL AND REPLACEMENT OF FULL SLABS above.   
Pr ot ect  t he under l y i ng mat er i al  adj acent  t o t he edge of  and under  t he 
exi st i ng pavement  t o r emai n f r om damage or  di st ur bance dur i ng r emoval  
oper at i ons and unt i l  pl acement  of  new concr et e.   Repl ace t he concr et e 
panel s wi t h t he di mensi ons shown on t he dr awi ngs or  as di r ect ed.   Mai nt ai n 
suf f i c i ent  under l y i ng mat er i al  i n pl ace out si de t he j oi nt  l i ne t o 
compl et el y pr event  di st ur bance of  mat er i al  under  t he pavement  whi ch i s t o 
r emai n i n pl ace.   Remove and r epl ace any sl ab wi t h under l y i ng mat er i al  
t hat  i s  di st ur bed or  l oses i t s compact i on.

3. 11   PAVEMENT PROTECTI ON

3. 11. 1   Exi st i ng Pavement  Pr ot ect i on

Pr ot ect  exi st i ng pavement  f r om al l  damage.   Pl acement  of  aggr egat es,  
r ubbl e,  or  ot her  s i mi l ar  const r uct i on mat er i al s i s not  al l owed on exi st i ng 
pavement .   Take speci al  car e i n ar eas wher e t r af f i c  uses or  cr osses act i ve 
ai r f i el d pavement .   Power  br oom exi st i ng pavement s at  l east  dai l y when 
t r af f i c  oper at es.   I mmedi at el y c l ean up spi l l age of  concr et e or  ot her  
mat er i al s upon occur r ence.   Pr ovi de equi pment  t hat  does not  damage or  
spal l  exi st i ng concr et e when t r af f i ck i ng and pr ovi de means t o pr ot ect  
j oi nt s and edges as necessar y t o pr event  damage

3. 11. 2   New Pavement  Pr ot ect i on

Pr ot ect  new pavement  agai nst  al l  damage pr i or  t o f i nal  accept ance of  t he 
wor k by t he Gover nment .   Pl acement  of  aggr egat es,  r ubbl e,  or  ot her  s i mi l ar  
const r uct i on mat er i al s on ai r f i el d pavement s i s not  al l owed.   Excl ude 
t r af f i c  f r om t he new pavement  by er ect i ng and mai nt ai ni ng bar r i cades and 
si gns unt i l  t he concr et e i s at  l east  14 days ol d or  f or  a l onger  per i od i f  
so di r ect ed.   Oper at i on of  t he haul i ng and pavi ng equi pment  i s per mi t t ed 
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on t he new pavement  as a const r uct i on expedi ent  af t er  t he pavement  has 
been cur ed f or  7 days,  t he j oi nt s have been seal ed or  ot her wi se pr ot ect ed,  
t he concr et e has at t ai ned a mi ni mum f i el d cur ed compr essi ve st r engt h of  
24. 1 MPa 3, 500 psi ,  and appr oved means ar e pr ovi ded t o pr event  damage t o 
t he s l ab edges.  Fabr i cat e and f i el d cur e speci mens i n accor dance wi t h 
ASTM C31/ C31M.  Cont i nuousl y mai nt ai n and compl et el y c l ean al l  new pavement  
car r y i ng const r uct i on t r af f i c  or  equi pment .   I mmedi at el y c l ean up spi l l age 
of  concr et e or  ot her  mat er i al s upon occur r ence.   For  f i l l - i n l anes,  
pr ovi de equi pment  t hat  does not  damage or  spal l  t he edges or  j oi nt s of  t he 
pr evi ousl y const r uct ed pavement .

3. 12   TESTI NG AND I NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL DURI NG 
CONSTRUCTI ON

3. 12. 1   Test i ng and I nspect i on by Cont r act or

Per f or m sampl i ng and t est i ng of  aggr egat es,  cement i t i ous mat er i al s 
( cement ,  s l ag cement ,  and pozzol an) ,  and concr et e dur i ng const r uct i on t o 
det er mi ne compl i ance wi t h t he speci f i cat i ons.   Sel ect  sampl e l ocat i ons on 
a r andom basi s i n accor dance wi t h ASTM D3665.   Pr ovi de f aci l i t i es and 
l abor  as may be necessar y f or  pr ocur ement  of  r epr esent at i ve t est  sampl es.   
Fur ni sh sampl i ng pl at f or ms and bel t  t empl at es t o obt ai n r epr esent at i ve 
sampl es of  aggr egat es f r om char gi ng bel t s at  t he concr et e pl ant .   Obt ai n 
sampl es of  concr et e at  t he poi nt  of  del i ver y t o t he paver .   Test i ng by t he 
Gover nment  i n no way r el i eves t he speci f i ed t est i ng r equi r ement s.   Per f or m 
t he i nspect i on and t est s descr i bed bel ow,  and 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 r equi r ed and submi t  r epor t s 
as r equi r ed.   Per f or m t hi s t est i ng r egar dl ess of  any ot her  t est i ng 
per f or med by t he Gover nment .

3. 12. 2   Sampl i ng and Test i ng Concr et e

Obt ai n one r andom composi t e sampl e of  concr et e i n accor dance wi t h 
ASTM C172/ C172M f r om one bat ch or  t r uckl oad at  t he f r equency shown i n 
Tabl e 7.   Fabr i cat e and cur e s i x t est  cyl i nder s 152 x 305 mm 6 x 12 i nches 
i n accor dance wi t h ASTM C31/ C31M and t est  t hem i n accor dance wi t h 
ASTM C39/ C39M.   Test  t wo t est  cyl i nder s at  7 days,  t wo cyl i nder s at  28 
days,  and hol d t wo cyl i nder s i n r eser ve f or  each col l ect ed sampl e.

3. 12. 3   Thi ckness and Consol i dat i on Test i ng

Dr i l l  t wo r andom cor es bet ween 100 and 150 mm 4 and 6 i nches i n di amet er  
f r om t he pavement  at  t he f r equency shown i n Tabl e 7.   Dr i l l  t he cor es 
wi t hi n 3 days af t er  pl acement .  Fi l l  each cor e hol e wi t h an appr oved 
concr et e mi xt ur e and r espr ay cor ed ar eas wi t h cur i ng compound.   Recor d 
ei ght  measur ement s of  t hi ckness ar ound t he ci r cumf er ence of  each cor e and 
one i n t he cent er  i n accor dance wi t h ASTM C174/ C174M.   Recor d and submi t  
t est i ng,  i nspect i on,  and eval uat i on of  each cor e f or  mor t ar - r i ch sur f ace,  
uni f or mi t y of  aggr egat e di st r i but i on,  segr egat i on,  voi ds,  cr acks,  and 
dept h of  r ei nf or cement  or  dowel  ( i f  pr esent ) .   Moi st en t he cor e wi t h wat er  
t o v i s i bl y expose t he aggr egat e and t ake a mi ni mum of  t hr ee phot ogr aphs of  
t he s i des showi ng t he cor e' s ent i r e l engt h,  r ot at i ng t he cor e 
appr oxi mat el y 120 degr ees bet ween phot ogr aphs.   I ncl ude a r ul er  f or  scal e 
i n t he phot ogr aphs t hat  does not  obscur e t he cor e.   Pr ovi de pl an vi ew of  
l ocat i on f or  each cor e.
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3. 12. 4   Sur f ace Smoot hness Test i ng

Test  t he ent i r e sur f ace of  t he pavement  i n such a manner  as t o r eveal  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 i n par agr aph 
ACCEPTANCE.   Begi n smoot hness t est i ng af t er  t he concr et e has har dened 
suf f i c i ent l y t o per mi t  wal k i ng t her eon,  but  not  l at er  t han 48 hour s af t er  
pl acement .   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.   Per f or m t he t r ansver se l i nes
 1. 5 m 5 f eet  or  l ess apar t ,  as di r ect ed.   Per f or m t he l ongi t udi nal  l i nes 
at  t he cent er l i ne of  each pavi ng l ane shown on t he dr awi ngs,  r egar dl ess of  
whet her  mul t i pl e l anes ar e al l owed t o be paved at  t he same t i me and at  t he 
1/ 8t h poi nt  i n f r om each si de of  t he l ane.   Al so per f or m t est i ng l i nes 
acr oss al l  j oi nt s and at  ot her  ar eas havi ng obvi ous devi at i ons.   Ret est  
ar eas i f  t hey ar e di amond gr ound.   Mai nt ai n det ai l ed not es of  t he t est i ng 
r esul t s and pr ovi de a copy t o t he Gover nment  af t er  each day' s t est i ng.

3. 12. 4. 1   St r ai ght edge Test i ng

Use t he st r ai ght edge met hod f or  t r ansver se t est i ng,  l ongi t udi nal  t est i ng,  
j oi nt s,  and at  t he ends of  t he pavi ng l i mi t s f or  t he pr oj ect .   Hol d t he 
st r ai ght edge i n cont act  wi t h t he sur f ace and moved 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 f r eest andi ng ( unl evel ed)  
st r ai ght edge on t he pavement  sur f ace 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.   Det er mi ne measur ement s al ong 
t he ent i r e l engt h of  t he st r ai ght  edge and submi t  al l  t est  r esul t s t o t he 
gover nment  pr i or  t o pl acement  of  adj acent  concr et e.

3. 12. 5   Pl an Gr ade Test i ng

Wi t hi n 5 days af t er  pavi ng,  t est  t he f i ni shed sur f ace of  t he pavement  
ar ea  t o r eveal  al l  el evat i ons exceedi ng t he t ol er ances speci f i ed i n 
par agr aph ACCEPTANCE.   Run l i nes of  l evel s at  i nt er val s cor r espondi ng wi t h 
ever y l ongi t udi nal  and t r ansver se j oi nt  t o det er mi ne t he el evat i on at  each 
j oi nt  i nt er sect i on.   Recor d t he r esul t s of  t hi s sur vey and pr ovi de a copy 
t o t he Gover nment  at  t he compl et i on of  t he sur vey pr i or  t o pl acement  of  
adj acent  concr et e.

3. 12. 6   Cement i t i ous Mat er i al s Test i ng

Ret est  cement i t i ous mat er i al  t hat  has not  been used wi t hi n 6 mont hs af t er  
t est i ng and r ej ect  i f  t est  r esul t s do not  meet  manuf act ur er  r equi r ement s.

3. 12. 7   Chemi cal  Admi xt ur e Test i ng

Ret est  chemi cal  admi xt ur es t hat  have been i n st or age at  t he pr oj ect  s i t e 
f or  l onger  t han 6 mont hs or  t hat  have been subj ect ed t o f r eezi ng and 
r ej ect  i f  t est  r esul t s do not  meet  manuf act ur er  r equi r ement s.

3. 12. 8   Test i ng and I nspect i on Requi r ement s

Per f or m CQC sampl i ng,  t est i ng,  i nspect i on and r epor t i ng i n accor dance wi t h 
Tabl e 8.
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TABLE 8
TESTI NG AND I NSPECTI ON REQUI REMENTS

Fr equency Test  Met hod Cont r ol  Li mi t Cor r ect i ve Act i on

Fi ne Aggr egat e Gr adat i on and Fi neness Modul us

Once per  day ASTM C136/ C136M 
and ASTM C117
sampl e at  bel t

Out si de l i mi t s on any 
si eve

Ret est

2nd gr adat i on f ai l ur e St op pr oduct i on pavi ng,  
r epor t  t o COR,  and r evi se 
mat er i al s and oper at i ons 
t o be i n compl i ance pr i or  
t o r est ar t i ng pr oduct i on 
pavi ng

Coar se Aggr egat e Gr adat i on ( each aggr egat e si ze)

Once per  day ASTM C136/ C136M 
and ASTM C117
sampl e at  bel t

Out si de l i mi t s on any 
si eve

Ret est

2nd gr adat i on f ai l ur e St op pr oduct i on pavi ng,  
r epor t  t o COR,  and r evi se 
mat er i al s and oper at i ons 
t o be i n compl i ance pr i or  
t o r est ar t i ng pr oduct i on 
pavi ng

Wor kabi l i t y Fact or  and Coar seness Fact or  Comput at i on

SECTI ON 32 13 14. 14  Page 61



TABLE 8
TESTI NG AND I NSPECTI ON REQUI REMENTS

Fr equency Test  Met hod Cont r ol  Li mi t Cor r ect i ve Act i on

Same as 
C. A.  and 
F. A.

see par agr aph 
AGGREGATES

Use i ndi vi dual  C. A.  and 
F. A.  gr adat i ons.
Combi ne usi ng bat ch 
t i cket  per cent ages 
( aver age of  aggr egat e 
per cent ages f r om 3 
bef or e and 3 af t er  
sampl i ng) .  
Tol er ances:  pl us or  
mi nus 3 poi nt s on WF;
pl us or  mi nus 5 poi nt s 
on CF f r om appr oved 
adj ust ed mi x desi gn 
val ues;  onl y t he por t i on 
of  t he t ol er ance box 
wi t hi n t he par al l el ogr am 
i s avai l abl e f or  use

Check bat chi ng t ol er ances,  
r ecal i br at e scal es

Test  r esul t  out s i de 
l i mi t s

St op pr oduct i on pavi ng,  
r epor t  t o COR,  and r evi se 
mat er i al s and oper at i ons 
t o be i n compl i ance pr i or  
t o r est ar t i ng pr oduct i on 
pavi ng

Concr et e Mi xt ur e -  Sl ump

40 cubi c 
met er s50 
cubi c yar ds 
and when 
t est  
speci mens 
pr epar ed

ASTM C143/ C143M
sampl e at  poi nt  
of  di schar ge 
wi t hi n t he pavi ng 
l ane

At  maxi mum al l owabl e 
sl ump

Ret est

2nd sl ump f ai l ur e Rej ect  concr et e,  st op 
pr oduct i on pavi ng,  r epor t  
t o COR,  and r evi se 
mat er i al s and oper at i ons 
t o be i n compl i ance pr i or  
t o r est ar t i ng pr oduct i on 
pavi ng

Concr et e Mi xt ur e -  Ai r  Cont ent

Same as 
sl ump

ASTM C231/ C231M
sampl e at   poi nt  
of  di schar ge 
wi t hi n t he pavi ng 
l ane

Pl us or  mi nus 1. 5 per cent Ret est

2nd ai r  cont ent  f ai l ur e Rej ect  concr et e,  st op 
pr oduct i on pavi ng,  r epor t  
t o COR,  and r evi se 
mat er i al s and oper at i ons 
t o be i n compl i ance pr i or  
t o r est ar t i ng pr oduct i on 
pavi ng
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TABLE 8
TESTI NG AND I NSPECTI ON REQUI REMENTS

Fr equency Test  Met hod Cont r ol  Li mi t Cor r ect i ve Act i on

Concr et e Mi xt ur e -  Temper at ur e

Same as 
sl ump

ASTM C1064/ C1064M

sampl e at  poi nt  
of  di schar ge 
wi t hi n t he pavi ng 
l ane

See par agr aph WEATHER LI MI TATI ONS

Concr et e Mi xt ur e -  St r engt h

120 cubi c 
met er s150 
cubi c yar ds,  
mi ni mum one 
t est  per  day

ASTM C31/ C31M
sampl e at  poi nt  
of  di schar ge 
wi t hi n t he pavi ng 
l ane

See par agr aph ACCEPTANCE

Per f or m f abr i cat i on of  st r engt h speci mens and 
i ni t i al  cur e out si de t he pavi ng l ane and wi t hi n 300 
m 1, 000 f eet  of  t he sampl i ng poi nt .

Concr et e Mi xt ur e -  Uni t  Wei ght  and Yi el d

Same as 
concr et e 
st r engt h

ASTM C138/ C138M
sampl e at  poi nt  
of  di schar ge 
wi t hi n t he pavi ng 
l ane

0 or  pl us 5 per cent Ret est

2nd uni t  wei ght  and 
yi el d f ai l ur e

Rej ect  concr et e,  st op 
pr oduct i on pavi ng,  r epor t  
t o COR,  and r evi se 
mat er i al s and oper at i ons 
t o be i n compl i ance pr i or  
t o r est ar t i ng pr oduct i on 
pavi ng

Concr et e Thi ckness

Same as 
concr et e 
st r engt h

ASTM C174/ C174M See par agr aph ACCEPTANCE

3. 12. 9   Cont r act or  Qual i t y Cont r ol  Repor t s

Repor t  i nf or mal l y and i n wr i t i ng dai l y t he r esul t s of  al l  t est s and 
i nspect i ons conduct ed.   Submi t  Cont r act or  Qual i t y Cont r ol  r epor t s on a 
dai l y basi s usi ng a f or mat  t hat  i s  c l ear  and al l ows f or  r eady 
det er mi nat i on of  compl i ance wi t h speci f i cat i on.   Use t est i ng and 
i nspect i ons f or  ear l y i dent i f i cat i on and cor r ect i on of  i ssues t o 
pr oduct i on.   These r equi r ement s do not  r el i eve t he obl i gat i on t o r epor t  
cer t ai n f ai l ur es i mmedi at el y as r equi r ed i n pr ecedi ng par agr aphs.   Conf i r m 
such r epor t s of  f ai l ur es and t he act i on t aken i n wr i t i ng i n t he r out i ne 
r epor t s.   The Gover nment  has t he r i ght  t o exami ne al l  Cont r act or  qual i t y 
cont r ol  r ecor ds.

        - -  End of  Sect i on - -
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