
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA             UFGS- 32 01 29. 61 ( May 2017)
                                          Change 1 -  08/ 17
                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE                Super sedi ng
                                          UFGS- 32 01 28 ( Apr i l  2008)
                                          UFGS- 32 01 29. 61 November  2008)

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  2019
**************************************************************************

SECTI ON TABLE OF CONTENTS

DI VI SI ON 32 -  EXTERI OR I MPROVEMENTS

SECTI ON 32 01 29. 61

PARTI AL DEPTH PATCHI NG OF RI GI D PAVI NG

05/17

PART 1   GENERAL

  1. 1   UNI T PRI CES
    1. 1. 1   Measur ement
    1. 1. 2   Payment
  1. 2   REFERENCES
  1. 3   SUBMI TTALS
  1. 4   QUALI TY ASSURANCE
    1. 4. 1   Pr econst r uct i on Test i ng Of  Mat er i al s
      1. 4. 1. 1   Cement
      1. 4. 1. 2   Aggr egat e
      1. 4. 1. 3   Pr opr i et ar y Repai r  Pr oduct s
    1. 4. 2   Equi pment ;  Appr oval ,  Mai nt enance,  and Saf et y
    1. 4. 3   Shop Det ai l  Dr awi ngs
  1. 5   DELI VERY,  STORAGE,  AND HANDLI NG
    1. 5. 1   Cement
    1. 5. 2   Aggr egat e
    1. 5. 3   Ot her  Mat er i al s
  1. 6   Pr oj ect / Si t e Condi t i ons

PART 2   PRODUCTS

  2. 1   MATERI ALS
    2. 1. 1   Coar se Aggr egat e
      2. 1. 1. 1   Composi t i on
      2. 1. 1. 2   Qual i t y
      2. 1. 1. 3   Par t i c l e Shape
      2. 1. 1. 4   Gr adat i on
      2. 1. 1. 5   Al kal i  Si l i ca React i v i t y
    2. 1. 2   Fi ne Aggr egat e
      2. 1. 2. 1   Composi t i on
      2. 1. 2. 2   Par t i c l e Shape
      2. 1. 2. 3   Gr adi ng
      2. 1. 2. 4   Al kal i  Si l i ca React i v i t y

SECTI ON 32 01 29. 61  Page 1



    2. 1. 3   Admi xt ur es
      2. 1. 3. 1   Ai r - Ent r ai ni ng Admi xt ur es
      2. 1. 3. 2   Chemi cal  Admi xt ur es
    2. 1. 4   Cement
      2. 1. 4. 1   Por t l and Cement  Concr et eMi x Desi gn
    2. 1. 5   Cur i ng Mat er i al s
      2. 1. 5. 1   Pi gment ed Li qui d Membr ane- For mi ng Compound
    2. 1. 6   Bondi ng- Agent s
      2. 1. 6. 1   Epoxy- Resi n
    2. 1. 7   Joi nt  Seal ant
    2. 1. 8   Joi nt  Fi l l er
    2. 1. 9   Wat er
    2. 1. 10   Ri gi dPr opr i et ar y Repai r  Pr oduct s
      2. 1. 10. 1   Compr essi ve St r engt h
      2. 1. 10. 2   Bond St r engt h
      2. 1. 10. 3   Modul us of  El ast i c i t y
      2. 1. 10. 4   Coef f i c i ent  of  Ther mal  Expansi on
      2. 1. 10. 5   Shr i nkage Pot ent i al
      2. 1. 10. 6   Fr eeze- Thaw Resi st ance
    2. 1. 11   Pol ymer i c Pr opr i et ar y Repai r  Pr oduct s
      2. 1. 11. 1   Chemi cal  Rei st ance
      2. 1. 11. 2   Compr essi ve St r engt h
      2. 1. 11. 3   Fl exur al  St r engt h and Modul us of  El ast i c i t y
      2. 1. 11. 4   Bond St r engt h by Sl ant  Shear
      2. 1. 11. 5   Ther mal  Compat i bi l i t y
      2. 1. 11. 6   Dynami c Mechani cal  Anal ysi s ( DMA)
    2. 1. 12   Sand- Cement  Mor t ar  f or  Fi l l i ng Smal l  Popout s
    2. 1. 13   Rei nf or cement

PART 3   EXECUTI ON

  3. 1   PATCH MATERI AL SELECTI ON
  3. 2   BATCHI NG,  MI XI NG AND PROPORTI ONI NG OF CONCRETE REPAI R MATERI AL
    3. 2. 1   Equi pment
    3. 2. 2   Conveyi ng
    3. 2. 3   Faci l i t i es f or  Sampl i ng
    3. 2. 4   Concr et e Mi x Pr opor t i ons
    3. 2. 5   Measur ement
    3. 2. 6   Wor kabi l i t y
  3. 3   PREPARATI ON OF EXI STI NG PAVEMENT
    3. 3. 1   Pr epar at i on of  Exi st i ng Sur f aces
    3. 3. 2   Rei nf or cement
    3. 3. 3   Pr epar at i on of  Joi nt s Adj acent  t o Spal l s
    3. 3. 4   Di sposal  of  Debr i s
    3. 3. 5   Bondi ng Agent ,  Adhesi ve or  Coat
      3. 3. 5. 1   Epoxy- Resi n
      3. 3. 5. 2   Pr opr i et ar y Repai r  Pr oduct s
    3. 3. 6   Popout  Repai r
  3. 4   PLACI NG
    3. 4. 1   Por t l and Cement  Concr et e
    3. 4. 2   Epoxy- Resi n Concr et e and Mor t ar
    3. 4. 3   Pr opr i et ar y Repai r  Pr oduct s
  3. 5   CURI NG
    3. 5. 1   Membr ane- For mi ng Cur i ng Compound
  3. 6   JOI NT RE- ESTABLI SHMENT
  3. 7   FI NI SH TOLERANCE
  3. 8   REPAI R AREA PROTECTI ON
  3. 9   FI ELD QUALI TY CONTROL
    3. 9. 1   Gener al  Requi r ement s

SECTI ON 32 01 29. 61  Page 2



    3. 9. 2   Test i ng f or  St r engt h,  Sl ump,  and Ai r  Cont ent
      3. 9. 2. 1   Test  Resul t s
      3. 9. 2. 2   Accept ance

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

SECTI ON 32 01 29. 61  Page 3



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA             UFGS- 32 01 29. 61 ( May 2017)
                                          Change 1 -  08/ 17
                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE                Super sedi ng
                                          UFGS- 32 01 28 ( Apr i l  2008)
                                          UFGS- 32 01 29. 61 November  2008)

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  2019
**************************************************************************

SECTI ON 32 01 29. 61

PARTI AL DEPTH PATCHI NG OF RI GI D PAVI NG
05/17

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  par t i al  dept h pat chi ng of  spal l ed 
concr et e and popout  ar eas of  r i gi d pavi ng.   The wor k 
i nvol ves r emoval  of  spal l ed concr et e,  pr epar i ng t he 
ar ea t o be r epai r ed,  and pl aci ng,  f i ni shi ng,  and 
cur i ng ( as needed)  t he r epai r  mat er i al .   I t  i s  
emphasi zed t hat  t hi s speci f i cat i on i s f or  
r ehabi l i t at i on appl i cat i ons onl y and i s not  t o be 
used wi t h new const r uct i on.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s speci f i cat i on i s not  i nt ended f or  r epai r  
of  heat  r esi st ant  concr et e pavement s.   See second 
not e i n par agr aph ent i t l ed " Cement . "

For  det ai l s ,  dr awi ngs and i l l ust r at i ons r el at ed t o 
par t i al  dept h pat chi ng,  r ef er  t o UFC 3- 270- 03,  
" Concr et e Cr ack and Par t i al - Dept h Spal l  Repai r "  f or  
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dr awi ngs,  det ai l s  and i l l ust r at i ons,  at  
ht t p: / / www. wbdg. or g/ ccb/ DOD/ UFC/ uf c_3_270_3. pdf  and 
UFC 3- 270- 01,  " Asphal t  and Concr et e Pavement  
Mai nt enance and Repai r " .   To downl oad UFGS gr aphi cs 
r el at ed t o t hi s sect i on,  go t o 
http://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-tables

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

**************************************************************************
NOTE:   For  f ul l - dept h r epai r s of  PCC pavement s f or  
r oads and st r eet s onl y,  use Sect i on 32 13 13. 06 
PORTLAND CEMENT CONCRETE PAVEMENT FOR ROADS AND SI TE 
FACI LI TI ES.   For  f ul l - dept h pat ches or  s l ab r emoval  
and r epl acement  of  ai r f i el d pavement s,  use Sect i on 
32 13 14. 13 CONCRETE PAVI NG FOR AI RFI ELDS AND OTHER 
HEAVY DUTY PAVEMENTS.

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

**************************************************************************
NOTE:   As a mi ni mum,  show t he f ol l owi ng i nf or mat i on 
on t he dr awi ngs:

1.   Pl ans showi ng l ayout  and i dent i f i cat i on of  each 
af f ect ed j oi nt  and j oi nt  t ype.   I ncl ude 
i dent i f i cat i on of  j oi nt s wi t h dowel s and wi t h 
t i e- bar s.   I dent i f y pavement s or  s l abs t hat  ar e 
r ei nf or ced and t he r ei nf or cement .   I ncl ude l ocat i on 
of  each r andom cr ack wher e spal l  r epai r s ar e needed.

Spal l i ng al ong a l ongi t udi nal  j oi nt  i n ol der  
concr et e pavement s may be a r esul t  of  a br oken 
keyway.   Det ai l s  f or  r epai r i ng br oken keyways shoul d 
be i ncl uded i n t he pr oj ect  pl ans.   Repai r  of  br oken 
keyways usi ng t he f ul l - dept h r epai r  t echni que shoul d 
be consi der ed.

2.   Show appr oxi mat e l ocat i on,  l engt h and wi dt h of  
each spal l  and l ocat i on and si ze ( usual l y aver age 
di amet er )  of  popout s t o be r epai r ed.   Di mensi ons of  
spal l s and popout s need not  be t o scal e.   I dent i f y  
by l egend and symbol  whet her  spal l  r epai r  needed i s 
appr oxi mat el y r ect angul ar  or  c i r cul ar  or  pent agonal  
( t r i angul ar  spal l ) .   Speci f i cal l y  det ai l  any speci al  
or  unusual  shapes or  par t i al  dept h r epai r s.

3.   I f  r equi r ed spal l  r epai r s ar e ext ensi ve,  pr ovi de 
a schedul e showi ng scope of  wor k and quant i t i es f or  
bi d pur poses i n addi t i on t o t he l ocat i on pl ans.   
I dent i f y f eat ur e ar eas wher e spal l s or  gr oups of  
spal l s ar e l ocat ed,  ar ea of  spal l  r epai r s i n squar e 
met er  squar e f eet ,  l ocat i on and number  or  ar ea of  
popout s,  and ot her  PCC pavement  r epai r s whi ch may be 
a par t  of  t he cont r act .

4.   Pr ovi de det ai l s  of  spal l  and popout  r epai r s.   
Ref er  t o UFC 3- 270- 01 and UFC 3- 270- 03 f or  suggest ed 
det ai l s  t o be i ncl uded on pr oj ect  dr awi ngs.   Ensur e 
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t hat  t hese dr awi ngs i ncl ude t he r equi r ed 50 mm 2 i nch
 mi ni mum hor i zont al  beyond t he unsound spal l ed ar eas 
i n t he l engt h and wi dt h di mensi ons shown f or  each 
spal l  r epai r  ar ea.

5.   I n conduct i ng f i el d sur veys t o l ocat e and si ze 
spal l s needi ng r epai r ,  each suspect  ar ea must  be 
sounded t o det er mi ne ext ent  of  damage.   Soundi ng may 
be done wi t h a st eel  hammer ,  st eel  r od,  or  ot her  
sui t abl e means f or  l ocat i ng unsound ar eas t hat  
exhi bi t  hol l ow sound,  and i ndi cat or  of  pot ent i al l y  
del ami nat ed concr et e t hat  may devel op i nt o a spal l .   
I t  i s  not  unusual  f or  del ami nat i on i n a spal l  ar ea 
t o ext end wel l  beyond t hat  v i sual l y obvi ous.   Each 
exi st i ng par t i al  dept h pat ch shoul d al so be sounded 
t o det er mi ne t he per f or mance of  t he pat ch.   I f  
soundi ngs i ndi cat ed t hat  exi st i ng pat ches may be 
unsound,  t hese pat ches shoul d be i ncl uded i n t he new 
pat chi ng pr ogr am.

6.   I ndi cat e t he maxi mum al l owabl e t i me t o r et ur n 
t he r epai r  ar ea t o ai r cr af t / vehi c l e t r af f i c .   The 
pavement  r epai r  mat er i al  t hat  i s  r equi r ed f or  t he 
r epai r s may be di ct at ed by t he maxi mum al l owabl e 
t i me t o r et ur n t he r epai r  ar ea t o ai r cr af t / vehi c l e 
t r af f i c .   Mi xes based on t he use of  a st andar d Type 
I ,  I I  or  V cement  can be used when t he t i me r equi r ed 
t o r et ur n t he ar ea t o t r af f i c  i s  i n excess of  3 
days.   Mi xes based on t he use of  st andar d Type I I I  
cement  can be used when t he t i me r equi r ed t o r et ur n 
t he ar ea t o t r af f i c  i s  i n excess of  24 hour s.   Mi xes 
whi ch ut i l i ze bl ends of  admi xt ur e i n conj unct i on 
wi t h st andar d cement  t ypes t o f ur t her  accel er at e 
st r engt h gai ns can be used when t he t i me r equi r ed t o 
r et ur n t he ar ea t o t r af f i c  i s  i n excess of  4 hour s;  
however ,  t hese bl ends ar e ver y sensi t i ve t o t he 
mi xi ng pr opor t i ons and devi at i on as smal l  as 5 
per cent  can l ead t o a 6 t o 8 hour  i ncr ease i n t he 
cur e t i mes.   When t he t i me r equi r ed t o r et ur n t he 
ar ea t o t r af f i c  i s  l ess t han 4 hour s use of  
pr opr i et ar y or  magnesi um phosphat e r epai r  mat er i al s 
i s  r equi r ed.   I n gener al ,  r epai r s usi ng mat er i al  
desi gned f or  t r af f i c  af t er  shor t  cur i ng per i ods have 
shor t er  l i f e spans.

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

1. 1   UNI T PRI CES

**************************************************************************
NOTE:   When l ump sum payment  i s  used,  del et e t hi s 
par agr aph .   I f  pat chi ng i s a separ at e pay i t em,  
r evi se t he par agr aph accor di ngl y.

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

1. 1. 1   Measurement

The quant i t y of  concr et e and pr opr i et ar y r epai r  pr oduct s t o be pai d f or  i s  
t he number  of  [ cubi c met er s f eet ] [  kgs l bs]  pl aced i n t he compl et ed and 
accept ed pat ched ar eas.
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1. 1. 2   Payment

The quant i t y of  concr et e and pr opr i et ar y r epai r  pr oduct s,  measur ed as 
speci f i ed,  i s  pai d f or  at  t he cont r act  uni t  pr i ce.   The uni t  pr i ce i ncl udes 
f ul l  compensat i on f or  f ur ni shi ng l abor ;  mat er i al s;  and f or  per f or mi ng wor k 
i nvol ved i n pat chi ng t he pavement s as speci f i ed.

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 s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

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

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

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

AASHTO SDDP- 1- OL ( 2003)  Shop Det ai l  Dr awi ng Pr esent at i on 
Guidelines

ASTM I NTERNATI ONAL ( ASTM)

ASTM C1260 ( 2014)  St andar d Test  Met hod f or  Pot ent i al  
Al kal i  React i v i t y of  Aggr egat es 
( Mor t ar - Bar  Met hod)

ASTM C131/ C131M ( 2014)  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 ( 2014)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C143/ C143M ( 2015)  St andar d Test  Met hod f or  Sl ump of  
Hydr aul i c- Cement  Concr et e

ASTM C150/ C150M ( 2018)  St andar d Speci f i cat i on f or  Por t l and 
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Cement

ASTM C1581/ C1581M ( 2018)  St andar d Test  Met hod f or  
Det er mi ni ng Age at  Cr acki ng and I nduced 
Tensi l e St r ess Char act er i st i cs of  Mor t ar  
and Concr et e under  Rest r ai ned Shr i nkage

ASTM C1602/ C1602M ( 2018)  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 C192/ C192M ( 2018)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he 
Laboratory

ASTM C231/ C231M ( 2017a)  St andar d Test  Met hod f or  Ai r  
Cont ent  of  Fr eshl y Mi xed Concr et e by t he 
Pr essur e Met hod

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

ASTM C267 ( 2001;  R 2012)  Chemi cal  Resi st ance of  
Mor t ar s,  Gr out s,  and Monol i t hi c Sur f aci ngs 
and Pol ymer  Concr et es

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

ASTM C31/ C31M ( 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 Fi el d

ASTM C33/ C33M ( 2018)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C39/ C39M ( 2018)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Cyl i ndr i cal  
Concr et e Speci mens

ASTM C469/ C469M ( 2014)  St at i c Modul us of  El ast i c i t y and 
Poi sson' s Rat i o of  Concr et e i n Compr essi on

ASTM C494/ C494M ( 2017)  St andar d Speci f i cat i on f or  Chemi cal  
Admi xt ur es f or  Concr et e

ASTM C531 ( 2018)  St andar d Test  Met hod f or  Li near  
Shr i nkage and Coef f i c i ent  of  Ther mal  
Expansi on of  Chemi cal - Resi st ant  Mor t ar s,  
Gr out s,  and Monol i t hi c Sur f aci ngs,  and 
Pol ymer  Concr et es

ASTM C579 ( 2018)  St andar d Test  Met hods f or  
Compr essi ve St r engt h of  Chemi cal - Resi st ant  
Mor t ar s,  Gr out s,  Monol i t hi c Sur f aci ngs,  
and Pol ymer  Concr et es

ASTM C580 ( 2018)  St andar d Test  Met hod f or  Fl exur al  
St r engt h and Modul us of  El ast i c i t y of  

SECTI ON 32 01 29. 61  Page 8



Chemi cal - Resi st ant  Mor t ar s,  Gr out s,  
Monol i t hi c Sur f aci ngs,  and Pol ymer  
Concretes

ASTM C617/ C617M ( 2015)  St andar d Pr act i ce f or  Cappi ng 
Cyl i ndr i cal  Concr et e Speci mens

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 
Mixing

ASTM C881/ C881M ( 2015)  St andar d Speci f i cat i on f or  
Epoxy- Resi n- Base Bondi ng Syst ems f or  
Concrete

ASTM C882/ C882M ( 2013a)  Bond St r engt h of  Epoxy- Resi n 
Syst ems Used wi t h Concr et e by Sl ant  Shear

ASTM C884/ C884M ( 2016)  St andar d Test  Met hod f or  Ther mal  
Compat i bi l i t y  bet ween Concr et e and 
Epoxy- Resi n Over l ay

ASTM C94/ C94M ( 2018)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

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

ASTM D1752 ( 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 D5023 ( 2015)  St andar d Test  Met hod f or  Pl ast i cs:  
Dynami c Mechani cal  Pr oper t i es:  I n Fl exur e 
( Thr ee- Poi nt  Bendi ng)

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

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

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

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
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i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

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

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

[ Shop Dr awi ngs;  G[ ,  [ _____] ] ]

SD- 03 Pr oduct  Dat a

Concr et e Mi x Desi gn;  G[ ,  [ _____] ]
Ri gi d Pr opr i et ar y Repai r  Pr oduct s;  G[ ,  [ _____] ]
Pol ymer i c Pr opr i et ar y Repai r  Pr oduct s;  G[ ,  [ _____] ]
Pi gment ed Li qui d Membr ane- For mi ng Compound;  G[ ,  [ _____] ]
Aggr egat e Ser vi ce Recor d
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SD- 04 Sampl es

Absor bent  Cur i ng Mat er i al ;  G[ ,  [ _____] ]
Joi nt  Fi l l er ;  G[ ,  [ _____] ]
Joi nt  Seal ant ;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

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

SD- 06 Test  Repor t s

Labor at or y Test  Resul t s
Aggr egat e Gr adat i on
Cement
Concr et e Sl ump
Concr et e Ai r  Cont ent
Concr et e Compr essi ve St r engt h ( cy l i nder )
Mi xer  Cal i br at i on and Ef f i c i ency
Concr et e Uni f or mi t y
Bond St r engt h
Pol ymer i c Pr opr i et ar y Repai r  Pr oduct s;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Cement
Aggregate
Admixtures
Absor bent  cur i ng mat er i al
Pi gment ed Li qui d Membr ane- For mi ng Compound

Joi nt  Fi l l er
Joi nt  Seal ant

1. 4   QUALI TY ASSURANCE

**************************************************************************
NOTE:   Gui dance f or  pr epar at i on of  cr i t er i a t o be 
used i n i nspect i on of  l abor at or y f aci l i t i es i s 
cont ai ned i n ASTM E329.

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

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

Submi t  pr oposed concr et e mi x desi gn at  l east  [ 30]  [ _____]  days pr i or  t o 
pl acement .   Pr ovi de mi x desi gn eval uat i on and cer t i f i cat i on by a Gover nment  
appr oved engi neer i ng t est i ng l abor at or y,  and i ndi cat e t he wei ght  of  each 
i ngr edi ent  of  t he mi xt ur e,  aggr egat e gr adat i on,  s l ump,  ai r  cont ent ,  
wat er - cement  r at i o,  t i me of  t r af f i ck i ng and 3- day and 28- day compr essi ve 
st r engt h t est  r esul t s.   I ncl ude a compl et e l i s t  of  mat er i al s i ncl udi ng 
admi xt ur es and appl i cabl e r ef er ence speci f i cat i ons.   Pl ace no concr et e 
pr i or  t o Gover nment  appr oval  of  t he pr oposed mi x desi gn.   No devi at i on f r om 
t he appr oved mi x desi gn i s per mi t t ed wi t hout  pr i or  Cont r act i ng Of f i cer  
approval.

Wi t hi n 24 hour s of  physi cal  compl et i on of  l abor at or y t est i ng,  submi t  copi es 
of  l abor at or y t est  r esul t s f or  Cont r act i ng Of f i cer  appr oval .
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1. 4. 1. 1   Cement

Test  cement  as pr escr i bed i n t he r ef er enced speci f i cat i on under  whi ch i t  i s  
f ur ni shed.   Cement  may be accept ed on t he basi s of  mi l l  t est s and t he 
manuf act ur er ' s cer t i f i cat i on of  compl i ance wi t h t he speci f i cat i on.

1. 4. 1. 2   Aggregate

Take aggr egat e gr adat i on sampl es f or  l abor at or y t est i ng i n conf or mance wi t h 
ASTM D75/ D75M.

1. 4. 1. 3   Pr opr i et ar y Repai r  Pr oduct s

At  l east  30 days bef or e t he r epai r  mat er i al  i s  used,  submi t  cer t i f i ed 
copi es of  t est  r esul t s f or  t he speci f i c  l ot s or  bat ches t o be used on t he 
pr oj ect ,  not  mor e t han 6 mont hs ol d pr i or  t o use i n t he wor k.

Manuf act ur er ' s cer t i f i cat i ons may be submi t t ed r at her  t han l abor at or y t est  
r esul t s f or  pr opr i et ar y r epai r  pr oduct s.   I ncl ude i n t he submi t t al s  det ai l s  
f or  subst r at e pr epar at i on,  mi x i ng,  pl aci ng,  f i ni shi ng,  cur i ng and t est i ng 
of  t he mat er i al ,  as appl i cabl e.   I ncl ude a mi ni mum of  t hr ee case hi st or i es 
document i ng t he use of  t he pr oduct  i n a s i mi l ar  f r eeze- t haw envi r onment  and 
pavement  condi t i on.   Cer t i f y  compl i ance wi t h t he appr opr i at e speci f i cat i on 
r ef er enced her ei n.   Pl ace no mat er i al s wi t hout  pr i or  appr oval  f r om t he 
Cont r act i ng Of f i cer .

1. 4. 2   Equi pment ;  Appr oval ,  Mai nt enance,  and Saf et y

Pr ovi de and use onl y dependabl e and wel l  mai nt ai ned equi pment  t hat  i s  
appr opr i at e t o accompl i sh t he wor k speci f i ed.   Al l ow suf f i c i ent  t i me f or  
assembl y of  equi pment  r equi r i ng such at  t he wor k s i t e t o per mi t  t hor ough 
i nspect i on,  cal i br at i on of  wei ghi ng and measur i ng devi ces,  adj ust ment  of  
par t s,  and t he maki ng of  any r epai r s t hat  may be r equi r ed pr i or  t o t he 
st ar t  of  wor k.

a.   Submi t  vol umet r i c mi xer  cal i br at i on and ef f i c i ency t est  r esul t s  i n 
accor dance wi t h t he r equi r ement s of  ASTM C685/ C685M wi t hi n 6 mont hs of  
concr et e pl acement .   I f  appl i cabl e,  submi t  concr et e uni f or mi t y t est  
dat a f or  t he f i r st  l oad of  t he r eady- mi xed concr et e t o be used as t he 
r epai r  mat er i al .

b.   Pr ovi de Saf et y Dat a Sheet s ( SDS)  and Per sonal  Pr ot ect i on Equi pment  
( PPE)  per  29 CFR 1910.

1. 4. 3   Shop Det ai l  Dr awi ngs

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  t he pr oj ect  scope 
does not  r equi r e det ai l ed shop dr awi ngs and st agi ng 
pl ans f r om t he Cont r act or .

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

Submi t  det ai l ed Shop Dr awi ngs conf or mi ng t o AASHTO SDDP- 1- OL.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Cement

Del i ver  cement  i n bul k or  i n sui t abl e bags used f or  packagi ng cement s and 
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st or e i n a manner  t o pr event  absor pt i on of  moi st ur e.

1. 5. 2   Aggregate

Del i ver ,  handl e,  and st or e aggr egat es i n a manner  t o avoi d br eakage,  
segr egat i on,  i nt er - mi ngl i ng or  cont ami nat i on by f or ei gn mat er i al s.

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

Del i ver  epoxy- r esi n,  chemi cal  admi xt ur es and pr opr i et ar y r epai r  pr oduct s t o 
t he s i t e i n such manner  as t o avoi d damage or  l oss.   Pr ovi de st or age ar eas 
i n a wi ndowl ess and weat her pr oof ,  but  vent i l at ed,  i nsul at ed noncombust i bl e 
bui l di ng,  wi t h pr ovi s i on near by f or  condi t i oni ng t he mat er i al  t o 20 t o 30 
degr ees C 70 t o 85 degr ees F f or  a per i od of  48 hour s pr i or  t o use.   Keep 
t he ambi ent  t emper at ur e i n t he st or age ar ea no hi gher  t han 40 degr ees C 100 
degr ees F.

1. 6   Pr oj ect / Si t e Condi t i ons

Do not  pl ace concr et e or  ot her  r epai r  pr oduct s when weat her  condi t i ons 
det r i ment al l y  af f ect  t he qual i t y  of  t he f i ni shed pr oduct .   Do not  pl ace 
concr et e  when t he ai r  t emper at ur e i s bel ow 5 degr ees C 40 degr ees F i n t he 
shade.   When ai r  t emper at ur e i s l i kel y t o exceed 35 degr ees C 90 degr ees F,  
pr ovi de concr et e havi ng a t emper at ur e not  exceedi ng 35 degr ees C 90 degr ees 
F when deposi t ed.   Keep t he sur f ace of  pl aced concr et e damp wi t h a wat er  
f og unt i l  t he appr oved cur i ng medi um i s appl i ed.   Take si mi l ar  pr ecaut i ons 
f or  pl aci ng ot her  r epai r  pr oduct s,  as di r ect ed by t he pr oduct  vendor ' s 
i nst r uct i ons.   Do not  pl ace concr et e or  ot her  r epai r  pr oduct s i f  t he 
weat her  f or ecast  i ndi cat es t hat  t he ai r  t emper at ur e i s expect ed t o dr op 
bel ow 5 degr ees C 40 degr ees F over  t he next  7 days.

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   Coar se Aggr egat e

2. 1. 1. 1   Composition

Pr ovi de coar se aggr egat e consi st i ng  of  gr avel ,  cr ushed gr avel ,  cr ushed 
st one,  or  a combi nat i on t her eof .

2. 1. 1. 2   Quality

**************************************************************************
NOTE:   Do not  al l ow t ypes of  aggr egat e at  l ocat i ons 
wher e t hey have an unsat i sf act or y per f or mance 
r ecor d.   Speci f y  aggr egat e t o be washed i n ar eas 
wher e del et er i ous subst ances ar e pr esent  and 
unsat i sf act or y per f or mance has been obser ved.

I f  concr et e i s used f or  t he r epai r ,  t he concr et e 
aggr egat es shoul d be s i mi l ar  t o aggr egat es i n 
exi st i ng concr et e pavement  t o ensur e t hat  t her e i s  
t her mal  compat i bi l i t y  bet ween t he aggr egat e i n t he 
exi st i ng concr et e pavement  and t he aggr egat e i n t he 
r epai r  concr et e.

**************************************************************************
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Pr ovi de aggr egat e ,  as del i ver ed t o t he mi xer s,  consi st i ng of  c l ean,  har d,  
unweat her ed,  and uncoat ed par t i c l es.   Remove dust  and ot her  coat i ngs f r om 
t he coar se aggr egat e by adequat e washi ng.   Meet  t he r equi r ement s of  
ASTM C33/ C33M,  Cl ass 5S.   Pr ovi de aggr egat es wi t h an abr asi on l oss,  when 
t est ed i n accor dance wi t h ASTM C131/ C131M,  not  exceedi ng 40 per cent ;  t he 
maxi mum al l owabl e per cent age f or  c l ay l umps and f r i abl e par t i c l es i s [ 1. 5]  
[ _____]  per cent .   Pr ovi de document at i on of  aggr egat e conf or mi ng t o ASTM 
C136/C136M.

2. 1. 1. 3   Par t i c l e Shape

Pr ovi de spher i cal  or  cubi cal  shaped coar se aggr egat e par t i c l es.   Remove al l  
cour se aggr egat es wi t h t he l ar gest  di mensi on t hat  i s  equal  t o or  l ar ger  
t han t hr ee t i mes t he smal l est  di mensi on.

2. 1. 1. 4   Gradation

**************************************************************************
NOTE:   The spal l  r epai r  dept h shoul d be a mi ni mum of  
50 mm  2 i nches.   The 13 mm 1/ 2 i nch maxi mum nomi nal  
s i ze f or  coar se aggr egat e speci f i ed bel ow i s 
sui t abl e f or  50 mm 2 i nches deep spal l  r epai r  ar eas.

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

The maxi mum nomi nal  s i ze of  t he coar se aggr egat e i s 13 mm 1/ 2 i nch.   
Pr ovi de wel l  gr aded coar se aggr egat e conf or mi ng t o gr adat i on s i ze 7 i n 
Tabl e 3 of  ASTM C33/ C33M when t est ed i n accor dance wi t h ASTM C136/ C136M as 
del i ver ed t o t he bat chi ng hopper s.

2. 1. 1. 5   Al kal i  Si l i ca React i v i t y

**************************************************************************
NOTE:   For  smal l  quant i t y pat chi ng pr oj ect s,  i ncl ude 
t he f i r st  par agr aph and r equi r e t he use of  
non- r eact i ve aggr egat e.

For  l ar ge quant i t y pat chi ng pr oj ect s,  i ncl ude 
r ef er ence t o Sect i on 32 13 14. 13 CONCRETE PAVI NG FOR 
AI RFI ELDS AND OTHER HEAVY DUTY PAVEMENTS MORE THAN 
10, 000 CUBI C YARDSand i ncl ude t he second par agr aph 
cr oss- r ef er enci ng ASR eval uat i on and mi t i gat i on 
testing.

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

[ Eval uat e and t est  coar se aggr egat e,  t o be used i n al l  concr et e,  f or  
al kal i - s i l i ca r eact i v i t y i n accor dance wi t h ASTM C1260.   Pr ovi de aggr egat e 
wi t h a measur ed expansi on not  exceedi ng 0. 08 per cent  at  28 days when 
t est ed.   Aggr egat es wi t h t est  dat a i ndi cat i ng an expansi on gr eat er  t han 
0. 08 per cent  wi l l  be r ej ect ed. ]  

[ Eval uat e coar se aggr egat e i n accor dance wi t h Sect i on 32 13 14. 13,  
par agr aph:  Al kal i - Si l i ca React i v i t y,  wi t h mi t i gat i on of  r eact i ve aggr egat e 
i n accor dance wi t h t he r ef er enced par agr aph. ]

For  pr opr i et ar y r epai r  pr oduct s,  pr ovi de document at i on f r om t he suppl i er  
t hat  t he r epai r  pr oduct  combi nat i on wi t h t he aggr egat es sel ect ed wi l l  not  
exhi bi t  al kal i - s i l i ca r eact i v i t y.
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2. 1. 2   Fi ne Aggr egat e

2. 1. 2. 1   Composition

Pr ovi de f i ne aggr egat e consi st i ng of  ei t her  nat ur al  sand,  manuf act ur ed 
sand,  or  a combi nat i on of  nat ur al  and manuf act ur ed sand,  and composed of  
c l ean,  har d,  dur abl e par t i c l es;  conf or mi ng t o Tabl e 2 of  ASTM C33/ C33M.

2. 1. 2. 2   Par t i c l e Shape

Ensur e par t i c l es of  t he f i ne aggr egat e ar e gener al l y spher i cal  or  cubi cal  
i n shape.

2. 1. 2. 3   Grading

Pr ovi de f i ne aggr egat e as del i ver ed t o t he mi xer  conf or mi ng t o t he 
gr adat i on i n Tabl e 1 of  ASTM C33/ C33M when t est ed i n accor dance wi t h 
ASTM C136/ C136M.

I n addi t i on,  pr ovi de f i ne aggr egat e,  as del i ver ed t o t he mi xer ,  wi t h a 
f i neness modul us of  not  l ess t han 2. 40 nor  mor e t han 2. 90,  when cal cul at ed 
i n accor dance wi t h ASTM C136/ C136M.

2. 1. 2. 4   Al kal i  Si l i ca React i v i t y

Eval uat e and t est  f i ne aggr egat e t o be used i n al l  concr et e f or  
al kal i - s i l i ca r eact i v i t y i n accor dance wi t h Par agr aph ALKALI  SI LI CA 
REACTIVITY.

2. 1. 3   Admixtures

2. 1. 3. 1   Ai r - Ent r ai ni ng Admi xt ur es

Pr ovi de ai r - ent r ai ni ng admi xt ur es conf or mi ng t o ASTM C260/ C260M.

2. 1. 3. 2   Chemi cal  Admi xt ur es

ASTM C494/ C494M.   Wher e not  shown or  speci f i ed,  t he use of  admi xt ur es i s 
subj ect  t o wr i t t en appr oval  of  t he Cont r act i ng Of f i cer .

2. 1. 4   Cement

**************************************************************************
NOTE:   Speci f y t ype of  por t l and cement  t o sui t  
pr oj ect  r equi r ement  and l ocat i on.   Speci f y Type I I I  
cement  onl y when pavement s ar e expect ed t o be 
r et ur ned t o act i ve ser vi ce i n excess of  24 hour s and 
l ess t han 3 cal endar  days.   Speci f y t ype of  cement ,  
i ncl udi ng l ow- al kal i ,  t o sui t  l ocal  aggr egat e 
condi t i ons.   Types of  cement s ot her  t han t hose 
br acket ed may be speci f i ed pr ovi ded t he desi gner  
knows t hat  t hey have a sat i sf act or y ser vi ce r ecor d 
i n par t i al  dept h r epai r s.

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

**************************************************************************
NOTE:   I n addi t i on t o por t l and cement ,  t her e ar e 
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many t ypes of  cement s,  pol ymer s,  bl ends and 
modi f i cat i ons t her et o,  and ot her  cement i t i ous 
mat er i al s avai l abl e f or  pat chi ng PCC.   Some have 
per f or med ver y wel l  i n some cases but  f ai l ed i n 
ot her s.   Many ar e unusual l y sensi t i ve t o moi st ur e,  
t emper at ur e condi t i ons,  mi x i ng cr i t er i a,  cur i ng 
t echni ques,  qual i t y  of  wor kmanshi p,  or  ot her  
cr i t i cal  pr ocesses.   Some ar e sui t abl e f or  use 
dur i ng col d weat her .   Many wi l l  devel op a l evel  of  
st r engt h i n excess of  t hat  needed f or  pat chi ng PCC 
pavement s.   Many ar e not  as dur abl e as PCC.   Some 
have been i nt r oduced f ai r l y  r ecent l y and do not  have 
a l ong t er m per f or mance r ecor d.   For  pat chi ng PCC,  
most  ar e l ess compat i bl e,  and mor e expensi ve t han 
por t l and cement .   Use of  any of  t hese mat er i al s wi l l  
depend on t he knowl edge of  t he desi gn engi neer  as 
wel l  as pr oj ect  r equi r ement s and may necessi t at e 
s i gni f i cant  modi f i cat i ons t o t hi s  gui de 
speci f i cat i on and at t ached det ai l s .

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

Pr ovi de por t l and cement  conf or mi ng t o ASTM C150/ C150M,  Type [ _____] .   
Pr ovi de l ow al kal i  cement  i f  t he pr oposed f i ne or  coar se aggr egat e ar e 
f ound t o have gr eat er  t han 0. 08 per cent  expansi on when t est ed i n accor dance 
with ASTM C1260,  as per  par agr aph:   Al kal i  Si l i ca React i v i t y.

2. 1. 4. 1   Por t l and Cement  Concr et eMi x Desi gn

**************************************************************************
NOTE:   The r equi r ed t i me f or  st r engt h gai n and 
compr essi ve t est s needs t o be adj ust ed based on t he 
maxi mum t i me avai l abl e t o r et ur n t r af f i c  t o t he 
r epai r ed pavement .   Pavement  mat er i al s must  r each 
t he mi ni mum r equi r ed st r engt h r equi r ement s wi t hi n 
t he t i me avai l abl e t o r et ur n t r af f i c  t o t he r epai r ed 
pavement .   Ret ai n t he br acket ed t i me of  t est i ng,  
based on t he l engt h of  t i me f r om f i ni shi ng t he 
pl acement ,  not  t o t he i ni t i al  set  of  t he concr et e,  
t hat  best  r epr esent s t he t i me avai l abl e bef or e 
r et ur ni ng t he ar ea t o t r af f i c .   The maxi mum i nt er val  
f or  r equi r ed compr essi ve st r engt h and t est i ng i s 3 
days.

The mi ni mum al l owabl e compr essi ve st r engt h at  t he 
t i me of  t r af f i ck i ng i s 17. 5 MPa 2, 500 psi  f or  r oads,  
st r eet s and par k i ng ar eas and 20. 7 MPa 3, 000 psi  f or  
ai r f i el d pavement s.

A l i s t  of  mat er i al s t hat  can meet  t he 2 hour  cur e 
t i me t o r et ur n t o t r af f i c  can be f ound on t he 
appr oved mat er i al  l i s t  on t he Pavement  Repai r  
Mat er i al  Cer t i f i cat i on Pr ogr am web page at  
Blockedhttps://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair.aspx

Del et e t he br acket ed por t i on of  t he second par agr aph 
f or  pat chi ng ai r f i el d pavement s.

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

Desi gn t he concr et e mi xt ur e t o pr oduce a mi ni mum compr essi ve st r engt h of  
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[ 17. 5]  [ 20. 7]  [ ____]  MPa [ 2, 500]  [ 3, 000]  [ ____]  ps i  at  [ 2]  [ 4]  [ 24]  [ 72]  
[ ___]  hr s f r om t he t i me t he mat er i al  i s  scr eeded and f i ni shed i n t he r epai r  
ar ea and a mi ni mum compr essi ve st r engt h of  [ 31]  [ 35]  MPa [ 4, 500]  [ 5, 000]  psi
 at  28 days of  age,  det er mi ned i n conf or mance wi t h ASTM C39/ C39M and 
ASTM C192/ C192M,  usi ng st andar d  150 by 300 mm 6 by 12 i nch cyl i nder  
speci mens;  and pr ovi di ng an ai r  cont ent  by vol ume of  [ 5]  [ 6]  [ _____]  
per cent ,  pl us or  mi nus 1. 5 per cent ,  based on measur ement s made on concr et e 
i mmedi at el y af t er  di schar ge f r om t he mi xer  i n conf or mance wi t h 
ASTM C231/ C231M.

The al l owabl e r ange of  s l ump i s 13 t o 50 mm 1/ 2 t o 2 i nches when t est ed i n 
accor dance wi t h ASTM C143/ C143M [ except  t hat  maxi mum sl ump may be i ncr eased 
t o 100 mm 4 i nches when t he Cont r act or  has i ncl uded an appr oved 
wat er - r educi ng,  mi d r ange,  admi xt ur e conf or mi ng t o ASTM C494/ C494M i n t he 
mi x desi gn] .   To mi ni mi ze dr yi ng shr i nkage,  t he maxi mum wat er - cement  r at i o 
by wei ght  i s  l i mi t ed t o 0. 45.

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

**************************************************************************
NOTE:   Use of  cur i ng mat er i al  and cur i ng t ype i s 
dependent  on t he speci f i c  r epai r  pr oduct  used.   
Concr et e and cement i t i ous r epai r  pr oduct s must  be 
cur ed usi ng pi gment ed l i qui d membr ane cur i ng 
compound t ypi cal l y  used f or  cur i ng convent i onal l y 
pl aced concr et e pavement .

Pol ymer  ( epoxy)  r epai r  pr oduct s wi l l  need t o be 
cur ed as per  t he pr oduct  vendor ' s  i nst r uct i ons.

When t i me i s cr i t i cal  and t he cur i ng t i me f or  
concr et e or  cement i t i ous r epai r  mat er i al  i s  not  
accept abl e,  speci f y use of  r api d set t i ng pr opr i et ar y 
r epai r  mat er i al s .

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

2. 1. 5. 1   Pi gment ed Li qui d Membr ane- For mi ng Compound

**************************************************************************
NOTE:   Del et e r ef er ence t o ASTM C309 when r epai r i ng 
ai r f i el d pavement s.   ASTM C309 may onl y be speci f i ed 
f or  r epai r  of  r oads,  st r eet s,  and par ki ng ar eas onl y.

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

Pr ovi de pi gment ed l i qui d membr ane- f or mi ng compound conf or mi ng t o 
COE CRD- C 300 [ or  ASTM C309].

2. 1. 6   Bonding-Agents

**************************************************************************
NOTE:   Bondi ng agent s shoul d be used onl y f or  
pr opr i et ar y r epai r  mat er i al s t hat  r equi r e t hei r  
use.   Use onl y bondi ng agent s r ecommended by t he 
manuf act ur er  of  t he r epai r  mat er i al .   For  concr et e 
and cement i t i ous r epai r  mat er i al s ,   a sat ur at ed 
sur f ace dr y or  damp cont act  ar ea i s suf f i c i ent  and 
easi er  t o manage under  a r ange of  ambi ent  
condi t i ons.   A gr out  scr ub may be used on pr oj ect s 
wi t h s l ow set t i ng mat er i al s pl aced i n r epai r  ar eas 

SECTI ON 32 01 29. 61  Page 17



wi t h i r r egul ar  sur f aces.
**************************************************************************

2. 1. 6. 1   Epoxy-Resin

Pr ovi de t wo component  epoxy- r esi n mat er i al  f or mul at ed t o meet  t he 
r equi r ement s of  ASTM C881/ C881M,  Type I I I ,  gr ade and cl ass as appr oved,  f or  
use i n bond coat  appl i cat i ons and as a component  of  epoxy- r esi n concr et e or  
mortar.

Mi x epoxy- r esi n gr out  component s i n t he pr opor t i ons r ecommended by t he 
manuf act ur er .   Condi t i on t he component s t o 20 t o 30 degr ees C 70 t o 85 
degr ees F f or  48 hour s pr i or  t o mi xi ng.   Mi x t he t wo epoxy component s wi t h 
a power - dr i ven,  expl osi on- pr oof  st i r r i ng devi ce i n a met al  or  pol yet hyl ene 
cont ai ner  havi ng a hemi spher i cal  bot t om.   Add t he cur i ng- agent  component  
gr adual l y t o t he epoxy- r esi n component  wi t h const ant  st i r r i ng unt i l  a 
uni f or m mi xt ur e i s obt ai ned.   St i r  such t hat  t he amount  of  ent r ai ned ai r  i s  
a mi ni mum.

2. 1. 7   Joi nt  Seal ant

Pr ovi de j oi nt  seal ant  as [ i ndi cat ed on t he dr awi ngs. ]   [ as speci f i ed i n 
Sect i on 32 01 19. 61 RESEALI NG OF JOI NTS I N RI GI D PAVI NG. ]

2. 1. 8   Joi nt  Fi l l er

Pr ovi de 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  100 per cent  r ecycl ed mat er i al  meet i ng ASTM D1752,  subpar agr aphs 5. 1 
t o 5. 4] .

2. 1. 9   Water

Test  wat er  t hat  i s  not  appr oved by Publ i c Heal t h aut hor i t i es f or  domest i c 
consumpt i on i n accor dance wi t h ASTM C1602/ C1602M and onl y use wat er  t hat  
meet s t he accept ance cr i t er i a of  Tabl e 1 or  2 of  ASTM C1602/ C1602M or  
pr ovi de document at i on t hat  t he wat er  does meet  t he accept ance cr i t er i a of  
Tabl e 2 of  ASTM C1602/ C1602M.

2. 1. 10   Ri gi dPr opr i et ar y Repai r  Pr oduct s

**************************************************************************
NOTE:   The r equi r ed t i me f or  st r engt h gai n and 
compr essi ve t est s needs t o be adj ust ed based on t he 
maxi mum t i me avai l abl e t o r et ur n t r af f i c  t o t he 
r epai r ed pavement .   Pavement  mat er i al s must  r each 
t he mi ni mum r equi r ed st r engt h r equi r ement s wi t hi n 
t he t i me avai l abl e t o r et ur n t r af f i c  t o t he r epai r ed 
pavement .   Ret ai n t he br acket ed t i me of  t est i ng,  
based on t he l engt h of  t i me f r om f i ni shi ng,  not  t he 
i ni t i al  set  of  t he concr et e,  t hat  best  r epr esent s 
t he t i me avai l abl e bef or e r et ur ni ng t he ar ea t o 
t r af f i c .   The maxi mum i nt er val  f or  r equi r ed 
compr essi ve and bond st r engt h and t est i ng i s 3 days.

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

A r i gi d pr opr i et ar y r epai r  pr oduct  i s  def i ned as a r i gi d mat er i al  i n i t s  
har dened st at e wi t h an el ast i c modul us gr eat er  t han 6, 900 MPa 1, 000, 000 psi .   
For  par t i al  dept h r epai r s do not  ext end t he pr oduct  wi t h aggr egat es t hat  
ar e or  can be r et ai ned on a 19 mm 3/ 4 i nch s i eve.   Test  t he pr oduct  i n 
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accor dance wi t h t he f ol l owi ng t est  ser i es.   Repl i cat e each t est  on t hr ee 
speci mens.   Repor t  al l  t hr ee r esul t s f or  each t est  and use t he aver age 
val ue f or  compar i son wi t h t he speci f i cat i on r equi r ement s.   Repor t  t he 
cur i ng condi t i ons f or  each t est  t ype.

2. 1. 10. 1   Compr essi ve St r engt h

**************************************************************************
NOTE:   The mi ni mum al l owabl e compr essi ve st r engt h at  
t he t i me of  t r af f i ck i ng i s 17. 5 MPa 2, 500 psi  f or  
r oads,  st r eet s and par ki ng ar eas and 20. 7 MPa 3, 000 
psi  f or  ai r f i el d pavement s.

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

Cast  75 by 150 mm 3 by 6 i nch cyl i nder  speci mens i n accor dance wi t h 
ASTM C192/ C192M and t est  i n accor dance wi t h ASTM C39/ C39M,  usi ng bonded or  
unbonded caps,  af t er  [ 2]  [ 4]  [ 24]  [ 72]  [ ___]  hour s and 3 day cur i ng 
per i od.   Use onl y mat er i al s wi t h a mi ni mum compr essi ve st r engt h of  [ 17. 5]  
[ 20. 7]  MPa [ 2, 500]  [ 3, 000]  psi  at  t he t i me t r af f i c  i s  r et ur ned t o t he r epai r .

2. 1. 10. 2   Bond St r engt h

Cast  75 by 150 mm 3 by 6 i nch cyl i nder  speci mens and t est  i n accor dance 
with ASTM C882/ C882M.   Cast  t he candi dat e mat er i al  agai nst  a 30- degr ee 
wedge speci men consi st i ng of  t he candi dat e mat er i al  i t sel f  or  an or di nar y 
por t l and cement  mi xt ur e.   Test  speci mens,  usi ng bonded caps,  af t er  1 day 
cur i ng per i od.   For  a bond consi st i ng of  t he candi dat e mat er i al  bonded t o 
OPC mor t ar ,  a mi ni mum bond st r engt h of  5, 800 kPa 850 psi  i s  r equi r ed at  1 
day of  age.   For  a bond consi st i ng of  t he candi dat e mat er i al  bonded t o 
i t sel f ,  a mi ni mum bond st r engt h of  6, 900 kPa 1, 000 psi  i s  r equi r ed at  1 day 
of  age.

2. 1. 10. 3   Modul us of  El ast i c i t y

Cast  150 by 300 mm 6 by 12 i nch cyl i nder  speci mens i n accor dance wi t h 
ASTM C192/ C192M and t est  i n accor dance wi t h ASTM C469/ C469M,  usi ng bonded 
caps,  af t er  3 day cur i ng per i od.   A maxi mum chor d modul us of  el ast i c i t y of  
27, 600 MPa 4, 000, 000 psi  i s  r equi r ed at  3 days of  age.

2. 1. 10. 4   Coef f i c i ent  of  Ther mal  Expansi on

Cast  25 by 25 by 250 mm 1 by 1 by 10- i nches pr i smat i c bar  speci mens and 
t est  i n accor dance wi t h ASTM C531,  af t er  3 days cur i ng per i od.   Use r epai r  

pr oduct  wi t h a coef f i c i ent  not  exceedi ng 11. 6 by 10-6  mm per  mm per  degr ee C

 7 by 10-6  i nch per  i nch per  degr ee F  at  3 days of  age.   Al so,  det er mi ne 
t he coef f i c i ent  of  t her mal  expansi on of  t he exi st i ng pavement  concr et e by 
t est i ng a cor e or  by est i mat i ng based on mat er i al  composi t i on.   Use a 
r epai r  pr oduct  wi t h a coef f i c i ent  of  expansi on wi t hi n 20 per cent  of  t he 
coef f i c i ent  of  t he exi st i ng pavement  concr et e.

2. 1. 10. 5   Shr i nkage Pot ent i al

Cast  330 mm I . D.  by 406 mm O. D.  by 150 mm 13 i nch I . D.  by 16 i nch O. D.  by 6 
i nch t al l  r est r ai ned t or oi dal  speci mens and t est  i n accor dance wi t h 
ASTM C1581/ C1581M.   St ar t  measur i ng st r ai n af t er  compl et i on of  cast i ng.   
Use r epai r  pr oduct s wi t h shr i nkage not  exceedi ng 40 mi cr ost r ai n i s r equi r ed 
at  14 days of  age.   No cr acki ng i s per mi t t ed at  28 days of  age.
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2. 1. 10. 6   Fr eeze- Thaw Resi st ance

Use 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 
envi r onment s of  at  l east  5 year s of  sucessf ul  ser v i ce i n t hr ee concr et e 
pavi ng pr oj ect s.   Pr ovi de aggr egat e ser vi ce r ecor d cer t i f i ed 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.   Ot her wi se,  cast  pr i smat i c 
speci mens i n accor dance wi t h ASTM C192/ C192M and t est  i n accor dance wi t h 
ASTM C666/ C666M,  Pr ocedur e A.   Begi n f r eeze- t haw t est i ng af t er  speci mens 
have been i mmer sed i n sat ur at ed l i me- wat er  f or  3 days.   Repor t  t he 
Dur abi l i t y  Fact or  ( DF)  and t he number  of  cycl es t o f ai l ur e.

2. 1. 11   Pol ymer i c Pr opr i et ar y Repai r  Pr oduct s

**************************************************************************
NOTE:   Thi s speci f i cat i on does not  addr ess mat er i al s 
t hat  r equi r e heat i ng or  mel t i ng f or  appl i cat i on.   
Pol ymer i c mat er i al s may be sel ect ed f or  spal l  r epai r  
when r api d cur i ng i s necessar y.  
Manuf act ur er - r ecommended cur e t i mes r ange f r om t en 
mi nut es t o ei ght  hour s f or  most  pol ymer i c r epai r  
mat er i al s.  Cur e t i mes ar e most  of t en a f unct i on of  
envi r onment al  condi t i ons,  especi al l y  t emper at ur e,  so 
cur e t i mes may var y f r om t he l abor at or y t o t he 
f i el d.  Many mat er i al s r equi r e t he appl i cat i on of  a 
pr i mer  t o t he concr et e sur f ace bef or e appl y i ng t he 
r epai r  mat er i al .  Some r epai r s ar e desi gned t o 
i mmedi at el y f ol l ow t he pr i mi ng st ep,  whi l e some 
r equi r e t hat  t he pr i mer  coat  be al l owed t o f ul l y  
cur e bef or e r epai r i ng.  Some pol ymer i c r epai r  
mat er i al s compr i se manuf act ur er  suppl i ed aggr egat es 
or  f i l l er s wi t h t he r esi n,  ot her s ar e desi gned t o 
use l ocal  aggr egat es whi ch must  be acqui r ed 
i ndependent l y by t he Cont r act or .  Fol l ow 
manuf act ur er s’  r ecommendat i ons r egar di ng aggr egat e 
sel ect i on and pr epar at i on.

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

Pol ymer i c r epai r  mat er i al s i ncl ude epoxi es,  met hacr yl at es,  and ur et hanes 
wi t h or  wi t hout  aggr egat e.   Use onl y mat er i al s t hat  have not  r eached t he 
manuf act ur er ' s publ i shed shel f  l i f e f or  t he mat er i al  l ot .   Shi p and st or e 
mat er i al s i n ar eas wi t h t emper at ur e,  humi di t y,  sol ar  exposur e and packagi ng 
i nt egr i t y i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.   Use and appl y 
pr i mer s,  bond agent s or  bond adhesi ves,  i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons.   Pr ocur e,  pr epar e and use aggr egat es and f i l l er s i n 
accor dance wi t h manuf act ur er ' s r ecommendat i ons.

2. 1. 11. 1   Chemi cal  Rei st ance

Pr epar e t wo set s of  t hr ee 51 mm 2- i nch cubes cur ed at  23 Degr ees C 73 
Degr ees F f or  seven days.   Measur e and wei gh t he speci mens bef or e 
submer gi ng t he t est  sol vent ,  JP8 f uel  at  66 Degr ees C 150 Degr ees F f or  24 
hour s i n accor dance wi t h ASTM C267 one set  of  t hr ee speci men.   Test  
compr essi ve st r engt h of  t he ot her  t hr ee speci mens f or  compar i son.   Measur e,  
t est ,  r ecor d and r epor t  t he wei ght  change and l oss of  compr essi ve 
st r engt h.   Use onl y mat er i al s t hat  have l ess t han or  equal  t o a 20 per cent  
r educt i on i n t he aver age compr essi ve st r engt h of  t he t hr ee i mmer sed sampl e 
compar ed t o t he aver age compr essi ve st r engt h of  t he non- i mmer sed sampl es.  
Use onl y mat er i al s t hat  have a change i n wei ght  of  10 per cent  or  l ess.
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2. 1. 11. 2   Compr essi ve St r engt h

Det er mi ne,  r ecor d and r epor t  t he compr essi ve st r engt h of  t he mat er i al  usi ng 
pr ocedur es cont ai ned i n ASTM C579.   Pr epar e t hr ee set s of  t hr ee sampl es,  
one set  per  cur i ng i nt er val .   Pr epar e t he sampl e so t hat  no sampl e 
di mensi on i s l ess 51 mm 2 i n or  5 t i mes t he maxi mum aggr egat e s i ze.   The 
maxi mum aggr egat e s i ze i s t he smal l est  st andar d s i eve s i ze t hr ough whi ch 
100 per cent  or  t he aggr egat e wi l l  pass.   Cur e t he sampl es at  23 Degr ees C 
73 Degr ees F.   Test  t he f i r st  set  of  speci mens af t er  a cur i ng per i od of  one 
hour  and a second set  af t er  a cur i ng per i od of  f our  hour s.   Test  t he t hi r d 
set  of  sampl es at  t he manuf act ur er ’ s publ i shed cur e or  t r af f i cabi l i t y  t i me 
f or  t he pr oduct  at  23 Degr ees C 73 Degr ees F.   Use onl y t hose mat er i al s 
whi ch exceed 3, 450 kPa 500 psi  at  t he t i me of  t r af f i ck i ng of  t he r epai r .

2. 1. 11. 3   Fl exur al  St r engt h and Modul us of  El ast i c i t y

Det er mi ne,  r ecor d and r epor t  t he Fl exur al  st r engt h and t angent  modul us of  
el ast i c i t y of  t he mat er i al  usi ng pr ocedur es cont ai ned i n ASTM C580 usi ng 
t hr ee- poi nt  bendi ng.   Pr epar e t hr ee set s of  t hr ee beam sampl es,  one set  per  
cur i ng i nt er val .   Pr epar e t he sampl e so t hat  no sampl e di mensi on i s  l ess 51 
mm 2 i n or  5 t i mes t he maxi mum aggr egat e s i ze.   The maxi mum aggr egat e s i ze 
i s t he smal l est  st andar d s i eve s i ze t hr ough whi ch 100 per cent  of  t he 
aggr egat e wi l l  pass.   Cur e t he sampl es at  23 Degr ees C 73 Degr ees F.   Test  
t he f i r st  set  of  speci mens af t er  a cur i ng per i od of  one hour  and a second 
set  af t er  a cur i ng per i od of  f our  hour s.  Test  t he t hi r d set  of  sampl es at  
t he manuf act ur er ’ s publ i shed cur e or  t r af f i cabi l i t y  t i me f or  t he pr oduct  at  
23 Degr ees C 73 Degr ees F.   Use onl y t hose mat er i al s wi t h a f l exur al  
st r engt h whi ch exceeds 2, 410 kPa 350 psi  and a t angent  modul us gr eat er  t han 
34. 5 MPa 5, 000 psi  at  t he t i me of  t r af f i ck i ng of  t he r epai r .

2. 1. 11. 4   Bond St r engt h by Sl ant  Shear

Test ,  det er mi ne,  r ecor d and r epor t  t he mat er i al  bond st r engt h usi ng 
ASTM C882/ C882M,  wi t h t he f ol l owi ng modi f i cat i on.   I n l i eu of  t he speci f i ed 
t est i ng usi ng a l ayer  of  mat er i al  sandwi ched bet ween t wo PCC dummi es,  
pr epar e sampl es whi ch cont ai n one PCC dummy t hat  r epr esent s hal f  of  t he 
speci men wi t h r epai r  mat er i al  use t o pr oduce t he ot her  hal f  of  t he sampl e.   
Cast  75 by 150 mm 3 by 6 i nch cyl i nder  speci mens by cast i ng t he pol ymer i c 
r epai r  mat er i al  agai nst  a 30- degr ee wedge speci men consi st i ng of  an 
or di nar y por t l and cement  mi xt ur e.   Pr epar e t hr ee set s of  t hr ee cyl i nder  
sampl es,  one set  per  cur i ng i nt er val .   Cur e t he sampl es at  23 Degr ees C 73 
Degr ees F.   Af t er  cur i ng,  cap t he cyl i nder s accor di ng t o ASTM C617/ C617M. 
Test  t he composi t e cyl i nder  i n compr essi on causi ng a shear  f ai l ur e at  t he 
bond l i ne.   Test  one set  of  speci mens af t er  a cur i ng per i od of  f our  hour s.  
Test  anot her  set  af t er  a cur i ng per i od of  24 hour s.   Test  t he ot her  set  of  
sampl es at  t he manuf act ur er ’ s publ i shed cur e or  t r af f i cabi l i t y  t i me f or  t he 
pr oduct  at  23 Degr ees C 73 Degr ees F.   Use onl y t hose mat er i al s wi t h a 
cal cul at ed bond st r engt h i n excess of  3, 450 kPa 500 psi  at  t he t i me of  
traffic.

2. 1. 11. 5   Ther mal  Compat i bi l i t y

I n accor dance wi t h ASTM C884/ C884M,  pr epar e t wo sampl es by f i r st  cast i ng 
and cur i ng f or  28 days t wo PCC bl ocks,  each measur i ng 305 mm x 305 mm x 76 
mm 12 i n x 12 i n x 3 i n.   Af t er  28 days of  cur i ng,  appl y an over l ay of  t he 
r epai r  mat er i al  on each of  t hese t wo PCC bl ocks measur i ng 13 mm 0. 5 i n 
t hi ck.   Cur e each bl ock f or  seven days at  23 Degr ees C 73 Degr ees F.   
Expose t he composi t e speci mens t o f i ve f r eeze–t haw cycl es,  each cycl e 
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consi st i ng of  exposur e t o - 21 Degr ees C - 6 Degr ees F f or  24 hour s t hen 23 
Degr ees C 73 Degr ees F f or  24 hour s.   Use onl y t hose mat er i al s t hat  do not  
have any s i gns of  del ami nat i on i n ei t her  speci men.

2. 1. 11. 6   Dynami c Mechani cal  Anal ysi s ( DMA)

Pr epar e t hr ee sampl e i n accor dance wi t h ASTM D5023 usi ng t he l ar gest  
sampl es t hat  wi l l  f i t  i n t he t est  appar at us.   Pr epar e t he sampl e wi t hout  
aggr egat es i f  possi bl e.    Test ,  det er mi ne,  r ecor d and r epor t  t he change i n 
Modul us of  El ast i c i t y as a f unct i on of  t emper at ur e at  i nt er val s of  5 
Degr ees C 10 Degr ees F .   Repor t  any mel t i ng of  t he r epai r  mat er i al  over  
t he sel ect ed t emper at ur e r ange.   Test  t he pavement  r epai r  mat er i al  f r om - 51 
Degr ees C t o 204 Degr ees C - 60 Degr ees F t o 400 Degr ees F.   Use a 
s i nusoi dal  t hr ee- poi nt  bendi ng l oad  on t he speci men at  a f r equency of  0. 1 
second wi t h a maxi mum st r ai n of  0. 01 per cent .   I ncr ease t he t emper at ur e 
l i near l y at  a r at e of  3 Degr ees C per  mi nut e.   Recor d t he st or age modul us 
( modul us of  el ast i c i t y) ,  l oss modul us,  and t angent  del t a as a f unct i on of  
t emper at ur e.   Test  t he speci mens af t er  cur i ng t he speci mens f or  seven days 
at  23 Degr ees C 73 Degr ees F.   Repor t  t he t emper at ur e at  whi ch t he st or age 
modul us val ue decr eases t o 50 per cent  of  t he modul us val ue at  23 Degr ees C 
73 Degr ees F.   Repor t  i f  t he sampl e mel t s or  combust s at  t emper at ur es l ess 
t han or  equal  t o 204 Degr ees C  400 Degr ees F.   Use onl y mat er i al s whi ch 
have 50 per cent  r educt i on i n modul us at  t emper at ur es i n excess of  66 
Degr ees C 150 Degr ees F.  Use onl y mat er i al s whi ch do not  mel t  or  combust  at  
t emper at ur es l ess t han or  equal  t o 204 Degr ees C 400 Degr ees F.

2. 1. 12   Sand- Cement  Mor t ar  f or  Fi l l i ng Smal l  Popout s

Sand- cement  mor t ar s ar e not  per mi t t ed f or  spal l  r epai r .   For  smal l  popout s,  
an appr oved epoxy may t he used as t he r epai r  mat er i al .

2. 1. 13   Reinforcement

Pr ovi de r ei nf or cement  as [ i ndi cat ed on t he dr awi ngs] [ speci f i ed i n Sect i on 
03 30 53 MI SCELLANEOUS CAST- I N- PLACE CONCRETE] .

PART 3   EXECUTI ON

3. 1   PATCH MATERI AL SELECTI ON

Use Por t l and cement  concr et e ( PCC)  or  appr oved pr opr i et ar y pr oduct  f or  
r epai r  ar eas mor e t han 9, 400 cubi c cent i met er s 600 cubi c i nches i n vol ume 
af t er  unsound concr et e i s r emoved.   Use Por t l and cement  mor t ar  f or  cavi t i es 
bet ween 850 and 9, 400 cubi c cent i met er s 50 and 600 cubi c i nches i n s i ze 
af t er  unsound concr et e i s r emoved.

3. 2   BATCHI NG,  MI XI NG AND PROPORTI ONI NG OF CONCRETE REPAI R MATERI AL

Pr ovi de f aci l i t i es and equi pment  f or  t he accur at e measur ement  and cont r ol  
of  each of  t he mat er i al s ent er i ng t he concr et e,  mor t ar ,  and gr out .   Pr ovi de 
f r ee access f or  t he Cont r act i ng Of f i cer  t o t he bat chi ng and mi xi ng pl ant  at  
al l  t i mes.   Pr ovi de mi xi ng equi pment  capabl e of  combi ni ng t he aggr egat e,  
cement ,  admi xt ur e,  and wat er  i nt o a uni f or m mi xt ur e and di schar gi ng t hi s 
mi xt ur e wi t hout  segr egat i on.   The concr et e mi xi ng equi pment  i s  t o meet  t he 
appl i cabl e r equi r ement s of  ASTM C94/ C94M.

The use of  vol umet r i c bat chi ng and cont i nous mi xi ng i s accept abl e,  pr ovi ded 
al l  oper at i ons ar e i n accor dance wi t h ASTM C685/ C685M.
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3. 2. 1   Equipment

Assembl e dependabl e and oper abl e equi pment ,  al l owi ng t i me f or  t hor ough 
i nspect i on,  cal i br at i on of  wei ghi ng and measur i ng devi ces,  adj ust ment  of  
par t s,  and t he maki ng of  any r epai r s t hat  may be r equi r ed pr i or  t o f i nal  
appr oval  and t he commencement  of  wor k.   Mai nt ai n t he equi pment  i n good 
wor ki ng condi t i on.   Use onl y equi pment  t hat  can ensur e t he wat er  t o cement  
r at i o i s  wi t hi n 2 per cent  of  r equi r ed.

3. 2. 2   Conveying

Convey concr et e f r om mi xer  t o r epai r  ar ea as r api dl y as pr act i bl e by 
met hods whi ch pr event  segr egat i on or  l oss of  i ngr edi ent s.

3. 2. 3   Faci l i t i es f or  Sampl i ng

Pr ovi de f aci l i t i es f or  r eadi l y obt ai ni ng r epr esent at i ve sampl es of  
aggr egat e and concr et e f or  t est  pur poses.   Fur ni sh necessar y pl at f or ms,  
t ool s,  and equi pment  f or  obt ai ni ng sampl es.

3. 2. 4   Concr et e Mi x Pr opor t i ons

Use pr opor t i ons of  concr et e mat er i al s ent er i ng i nt o t he concr et e mi xt ur e i n 
accor dance wi t h t he appr oved mi x desi gn.   Revi se t he mi x desi gn whenever  
necessar y t o mai nt ai n t he wor kabi l i t y ,  st r engt h,  and st andar d of  qual i t y  
r equi r ed,  and t o meet  t he var yi ng condi t i ons encount er ed dur i ng t he 
const r uct i on;  however ,  make no changes wi t hout  pr i or  appr oval .   The wat er  
t o cement  r at i o cannot  exceed 0. 45 at  any t i me.

3. 2. 5   Measurement

Pr ovi de equi pment  necessar y t o measur e and cont r ol  t he amount  of  each 
mat er i al  i n each bat ch of  concr et e.   Wei gh bul k cement .   Cement  i n unopened 
bags as packed by t he manuf act ur er  may be used wi t hout  wei ghi ng.   One bag 
of  por t l and cement  i s  consi der ed as wei ghi ng 42. 64 kg 94 pounds.

Measur e mi xi ng wat er  and ai r - ent r ai ni ng admi xt ur es by vol ume or  by wei ght .   
Consi der  one l i t er  gal l on of  wat er  as wei ghi ng 1 kg 8. 33 pounds.

Use onl y equi pment ,  sensor s and measur ement  cont r ol s t hat  ensur e t he wat er  
t o cement  r at i o i s  accur at el y cont r ol l ed wi t hi n 2 per cent  of  r equi r ed.

3. 2. 6   Workability

Mai nt ai n t he s l ump of  t he concr et e at  t he l owest  pr act i cabl e val ue,  not  
exceedi ng t he val ue speci f i ed i n Par agr aph PORTLAND CEMENT CONCRETE MI X 
DESI GN or  t he manuf act ur er ' s r ecommendat i on when pr opr i et ar y r epai r  
mat er i al s ar e used.

3. 3   PREPARATI ON OF EXI STI NG PAVEMENT

**************************************************************************
NOTE:   Ai r f i el d pr oj ect s r equi r e f ul l  dept h r epai r s 
i n accor dance wi t h Sect i on 32 13 14. 13 CONCRETE 
PAVI NG FOR AI RFI ELDS AND OTHER HEAVY DUTY 
PAVEMENTS.   For  pr oj ect s ot her  t han ai r f i el ds,  f ul l  
dept h r epai r s shoul d be r equi ed as speci f i ed i n 
Sect i on 32 13 13. 06 PORTLAND CEMENT CONCRETE 
PAVEMENT FOR ROADS AND SI TE FACI LI TI ES.
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**************************************************************************

**************************************************************************
NOTE:   Speci f y mi ni mum dept h of  r emoval  of  exi st i ng 
PCC.   A 50 mm 2 i nch mi ni mum dept h i s usual l y 
sat i sf act or y and shoul d be speci f i ed,  except  wher e 
l ocal  condi t i ons i ndi cat e 50 mm 2 i nch t hi ck shal l ow 
pat ches have an unsat i sf act or y ser vi ce r ecor d.   When 
r equi r ed dept h of  r epai r  i s  known or  r easonabl y 
expect ed t o exceed one- hal f  t he pavement  t hi ckness,  
f ul l  dept h r epai r s shoul d be r equi r ed.

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

3. 3. 1   Pr epar at i on of  Exi st i ng Sur f aces

I n t he ar ea t o be pat ched,  [ except  popout s, ]  r emove exi st i ng concr et e t o a 
mi ni mum dept h of  [ 50]  [ _____]  mm [ 2]  [ _____]  i nches bel ow t he pavement  
sur f ace adj acent  t o spal l s and t o such addi t i onal  dept h wher e necessar y t o 
expose a sur f ace of  sound,  unweat her ed,  and non- del ami nat ed concr et e t hat  
i s  not  cont ami nat ed by seal ant s,  oi l s ,  gr eases,  or  dei c i ng sal t s or  
sol ut i ons.   Make a ver t i cal  per i met er  saw cut  at  l east  50 mm 2 i nches deep 
and at  l east  50 mm 2 i nches out s i de of  t he ar ea needi ng r epai r .   Accompl i sh 
concr et e r emoval  i n spal l ed ar eas wi t h l i ght ,  hand- hel d,  hi gh- f r equency 
chi ppi ng hammer s wei ghi ng not  mor e t han 14 kg 30 pounds or  ot her  appr oved 
hand t ool s.   Do not  use j ack hammer s wei ghi ng mor e t han 14 kg 30 pounds and 
do not  use pavement  br eaker  devi ces mount ed on or  pul l ed by mobi l e 
equi pment .   Use of  mi l l i ng devi ces such as a col d pl aner  ar e al l owed but  
r equi r e augment at i on wi t h concr et e saws and j ack hammer s t o gener at e t he 
r equi r ed ver t i cal  sur f aces on edges of  t he r epai r  whi ch ar e mi l l ed at  t he 
cur vat ur e of  t he dr um.

Cl ean t he r epai r  ar ea sur f ace by [ sandbl ast i ng]  [ wat er bl ast i ng] ,  bl owi ng 
wi t h compr essed ai r ,  sweepi ng,  and vacuums.   Use [ sandbl ast i ng]  
[ wat er bl ast i ng]  t o r emove al l  t r aces of  seal er ,  oi l s ,  gr ease,  r ust ,  and 
ot her  cont ami nant s.

3. 3. 2   Reinforcement

**************************************************************************
NOTE:   Dowel  bar s and t i e bar s ar e t ypi cal l y  l ocat ed 
at  mi d- dept h of  t he s l ab.   I f  unsound concr et e 
ext ends t o t he dept h of  t he dowel  bar s or  t i e bar s,  
per f or m f ul l - dept h r epai r s at  t hese l ocat i ons.

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

Cl ean t o bar e met al  by sandbl ast i ng any exi st i ng r ei nf or cement  exposed i n 
t he r epai r  ar ea.   Remove any r ei nf or cement  t hat  cannot  be pr oper l y 
r e- embedded i n t he new r epai r  concr et e.   Cut  and r emove at  t he j oi nt  not  
l ess t han 50 mm 2 i nches of  exi st i ng exposed r ei nf or cement  t hat  i s  
cont i nuous t hr ough t he r epai r  ar ea and i s embedded i n t he adj acent  s l ab.

3. 3. 3   Pr epar at i on of  Joi nt s Adj acent  t o Spal l s

Remove exi st i ng j oi nt  seal i ng and j oi nt  f i l l er  mat er i al s.   Saw as i ndi cat ed 
and i nst al l  i nser t  boar d,  cut  t o appr opr i at e di mensi ons,  t o pr event  cont act  
bet ween new pat ch mat er i al  and exi st i ng concr et e at  t he adj acent  j oi nt  
f ace.   Use i nser t  boar d wi t h a t hi ckness equal  t o or  s l i ght l y l ar ger  t han 
t he j oi nt  wi dt h ( gr oove)  adj acent  t o t he r epai r  mat er i al ,  as i ndi cat ed on 
t he dr awi ngs.   I nst al l  a bead of  appr oved caul k i ng mat er i al  t o pr ecl ude new 
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pat chi ng mat er i al  f r om get t i ng ar ound i nser t  and i nt o t he j oi nt  f r om t he 
s i des and bot t om of  t he i nser t .   Cl ean up any caul k i ng mat er i al  
acci dent al l y  deposi t ed on t he pr epar ed spal l  sur f ace.   Repai r  any sawcut  
over cut s wi t h an appr oved epoxy r epai r  mat er i al .

3. 3. 4   Di sposal  of  Debr i s

**************************************************************************
NOTE:   Speci f y l ocat i on of  di sposal  of  debr i s.

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

Sweep pavement  sur f ace t o r emove excess j oi nt  mat er i al ,  di r t ,  wat er ,  sand,  
and ot her  debr i s  usi ng vacuum sweeper s or  hand br ooms.   Remove t he debr i s 
i mmedi at el y [ t o a poi nt  of f  st at i on. ]  [ t o an ar ea desi gnat ed by t he 
Cont r act i ng Of f i cer . ]  [ i n accor dance wi t h Sect i on 02 41 00 [ DEMOLI TI ON]  
[ AND]  [ DECONSTRUCTI ON] . ]

3. 3. 5   Bondi ng Agent ,  Adhesi ve or  Coat

**************************************************************************
NOTE:   Epoxy- r esi n bond coat s shoul d be l i mi t ed t o 
pat ches l ess t han 600 mm 2 f eet  squar e.   For  
pr opr i et ar y pat chi ng pr oduct s,  pr epar e t he subst r at e 
i n accor dance wi t h t he manuf act ur er ' s 
recommendations.

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

Pr i or  t o pl aci ng concr et e,  wash t he pr evi ousl y pr epar ed sur f aces wi t h a 
hi gh pr essur e wat er  j et  f ol l owed by an ai r  j et  t o r emove f r ee wat er  on t he 
r epai r  sur f ace.

3. 3. 5. 1   Epoxy-Resin

Li mi t  epoxy- r esi n bondi ng coat  t o use on pat ches wi t h a sur f ace ar ea of  
l ess t han 600 mm 2 f eet  squar e.   Coat  t he c l ean and dr y sur f ace,  i ncl udi ng 
sawed f aces,  wi t h a 0. 02 t o 0. 04 mm 20 t o 40 mi l  t hi ck f i l m of  t he 
epoxy- r esi n bondi ng coat   Pl ace t he epoxy- r esi n bondi ng coat  i n one 
appl i cat i on,  j ust  pr i or  t o concr et e pl acement ,  wi t h t he use of  mechani cal  
combi nat i on,  mi x i ng and spr ayi ng equi pment ,  or  t wo coat  appl i cat i on wi t h 
st i f f  br ushes.   Scr ub t he f i r st  br ush coat  i nt o t he concr et e sur f ace,  
f ol l owed by an addi t i onal  br ush coat  t o obt ai n t he r equi r ed t hi ckness.   
Appl y t he f i nal  coat  j ust  pr i or  t o pl acement  of  t he concr et e.

3. 3. 5. 2   Pr opr i et ar y Repai r  Pr oduct s

Appl y i n accor dance wi t h t he manuf act ur er ' s wr i t t en i nst r uct i ons.

3. 3. 6   Popout  Repai r

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  no popout  r epai r s 
ar e i ncl uded i n t he pr oj ect .   Not e t he f i r st  
sent ence f or  def i ni t i on of  popout s.

Del et e t he br acket ed st at ement s cont ai ni ng 
" sand- cement  "  and " chi ppi ng"  f or  ai r f i el d pr oj ect s,  
and speci f y over cor i ng sur f ace def ect s i n concr et e.   
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Over cor i ng r ef er s t o cor i ng a hol e ar ound t he popout  
t hat  i s  at  l east  50 mm 2 i nches i n di amet er  wi der  
t han t he popout ,  cent er ed on t he popout  and t hat  i s  
at  l east  25 mm 1 i nch deeper  t han t he popout  or  50 mm
 2 i nches deep,  whi chever  i s  deeper .

When t he t i me t o r et ur n t o t r af f i c  i s  l ess t han 12 
hour s nor mal  concr et e mi xes wi l l  not  l i kel y meet  
mi ssi on r equi r ement s and t he use of  appr oved 
pr opr i et ar y r epai r  mat er i al s,  i nc l udi ng epoxy 
mat er i al s,  shoul d be consi der ed.   When r epai r s must  
be made i n t emper at ur es bel ow 45 degr ees F and above 
90 degr ees F t he use of  appr oved pr opr i et ar y r epai r  
mat er i al s,  i ncl udi ng epoxy mat er i al s desi gned f or  
use i n t he pr evai l i ng weat her  condi t i ons at  
pl acement ,  shoul d be consi der ed.   Epoxy mat er i al s 
shoul d not  be consi der ed f or  r epai r s i n excess of  4 
squar e f eet .

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

Popout s,  as used her ei n,  ar e pavement  sur f ace def ect s caused by 
det er i or at i on of  unsat i sf act or y coar se aggr egat e,  decayi ng of  or gani c 
mat er i al  such as wood or  r oot s,  mechani cal  acci dent s,  or  ot her  r easons.   
Most  popout s ar e i ndi cat ed on t he dr awi ngs by aver age di amet er  but  t he 
act ual  sur f ace conf i gur at i on wi l l  var y f r om ci r cul ar  t o pol ygonal .   Repai r  
popout s as i ndi cat ed usi ng [ epoxy mor t ar  ]  [ appr oved pr opr i et ar y r epai r  
mat er i al ] .   Cl ean popout  cavi t i es of  al l  di r t  and cont ami nant s pr i or  t o 
f i l l i ng.   As i ndi cat ed on dr awi ngs,  pr epar e popout  ar eas by [ chi ppi ng]  
[ over cor i ng sur f ace def ect s i n]  t he concr et e t o el i mi nat e f eat her  edgi ng of  
t he mor t ar  or  concr et e r epai r  mat er i al .   Cor e out  t he di st r essed ar eas at  
l east  50 mm 2 i nches deep or  25 mm 1 i nch bel ow t he dept h of  t he popout .

3. 4   PLACING

3. 4. 1   Por t l and Cement  Concr et e

**************************************************************************
NOTE:   Speci f y pl aci ng t i me t o sui t  concr et e 
mat er i al s and envi r onment al  condi t i ons.   For  most  
pr oj ect s,  90 mi nut es f r om t he t i me of  i ni t i al  mi x i ng 
i s adequat e.   However ,  dur i ng hot  weat her  when 
dayt i me t emper at ur es exceed 85 degr ees F,  speci f i y  
45 mi nut es.

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

Pl ace concr et e wi t hi n [ 45]  [ 90]  mi nut es af t er  t he i nt r oduct i on of  t he 
mi xi ng wat er  t o t he cement  and aggr egat e or  t he i nt r oduct i on of  t he cement  
t o t he aggr egat e and bef or e t he concr et e has obt ai ned i t s i ni t i al  set .   The 
t emper at ur e of  t he concr et e,  as deposi t ed i n t he r epai r  ar ea,  can not  be 
not  l ess t han 10 degr ees C 50 degr ees F nor  mor e t han 32 degr ees C 90 
degr ees F.   Deposi t  concr et e as t o r equi r e a mi ni mum of  r e- handl i ng and i n 
such a manner  so as t o l east  di st ur b t he sand- cement  gr out .   Pl ace concr et e 
as i ndi cat ed t o mai nt ai n exi st i ng j oi nt s [ and wor k i ng cr acks] .   Use an 
i nser t  or  ot her  bond- br eaki ng medi um wher e t he spal l ed ar ea abut s a j oi nt  
t o pr event  bond at  t he j oi nt  f ace and t o al l ow movement  of  t he s l abs and t o 
pr event  st r ess concent r at i ons.   Do not  al l ow new r epai r  mat er i al  t o 
i nf i l t r at e or  span exi st i ng j oi nt s [ and cr acks]  i ndi cat ed t o r emai n.   Pl ace 
concr et e cont i nuousl y i n each spal l  ar ea.   Do not  al l ow wor kmen t o wal k on 
t he damp r epai r  sur f ace or  i n t he concr et e dur i ng pl aci ng and f i ni shi ng 
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operations.

Consol i dat e t he concr et e by smal l  spud vi br at or s not  gr eat er  t han 25 mm one 
i nch i n di amet er ,  except  t hat  r epai r  ar eas l ess t han 100 mm 4 i nches deep or
 0. 093 squar e met er  one squar e f oot  i n ar ea may be consol i dat ed by hand 
t ampi ng or  ot her  appr oved means.   To avoi d pul l i ng mat er i al  away f r om pat ch 
edge and t o maxi mi ze bond st r engt h,  wor k t he f i ni shi ng scr eed f r om t he 
cent er  of  t he pat ch out  t o t he pat ch boundar y.   Fi l l  al l  saw ker f s 
ext endi ng beyond t he r epai r  ar ea wi t h gr out .   St ar t  f i ni shi ng oper at i ons 
i mmedi at el y af t er  pl acement  of  t he concr et e.   Mat ch f i ni shed sur f ace gr ade 
of  pat ched ar eas t o t he exi st i ng sur f ace gr ade of  t he adj acent  undi st ur bed 
pavement .   Keep scr eedi ng,  f l oat i ng,  or  t r owel i ng of  pat ch mat er i al  ont o 
adj acent  pavement s t o a mi ni mum and r emove l oose or  poor l y bonded pat ch 
mat er i al  f r om adj acent  sur f aces.   Bef or e t he concr et e becomes non- pl ast i c,  
f i ni sh t he sur f ace wi t h a [ br oom]  [ bur l ap dr ag]  [ _____]  t o appr oxi mat el y 
mat ch t he sur f ace f i ni sh of  exi st i ng adj acent  concr et e pavement .   Remove 
r epai r  mat er i al s  f or  sur f aces adj acent  t o but  out s i de t he r epai r  sur f ace.

[ Popout s and spal l s,  bot h wi t h a maxi mum di mensi on l ess t han 150 mm 6 i nches,  
and not  wi t hi n 100 mm 4 i nches of  a j oi nt  or  wor ki ng cr ack,  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 s i 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. 4. 2   Epoxy- Resi n Concr et e and Mor t ar

Li mi t  epoxy- r esi n bondi ng coat  t o use on pat ches wi t h a sur f ace ar ea of  
l ess t han 600 mm 2 f eet  squar e.   Pl ace t he epoxy r esi n mat er i al s i n l ayer s 
not  over  50 mm 2 i nches t hi ck.   Make t he t i me i nt er val  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.   
Use 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.

Pl ace t he r epai r  mat er i al  as i ndi cat ed t o mai nt ai n exi st i ng j oi nt s [ and 
wor ki ng cr acks] .   Use an i nser t  or  ot her  bond- br eaki ng medi um wher e t he 
spal l ed ar ea abut s a j oi nt  t o pr event  bond at  t he j oi nt  f ace.   Do not  al l ow 
new r epai r  mat er i al  t o i nf i l t r at e or  span exi st i ng j oi nt s [ and cr acks]  
i ndi cat ed t o r emai n.   Pl ace t he r epai r  mat er i al  cont i nousl y i n each spal l  
ar ea.   Fi ni sh t he r epai r  mat er i al  t o mat ch t he gr ade of  t he adj acent  
concr et e sur f ace.

Spal l s not  adj acent  t o j oi nt s and popout 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 s i 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. 4. 3   Pr opr i et ar y Repai r  Pr oduct s

Per f or m pl aci ng,  consol i dat i ng,  f i ni shi ng,  and cur i ng oper at i ons i n 
accor dance wi t h t he manuf act ur er ' s wr i t t en i nst r uct i ons.

Pl ace t he r epai r  mat er i al  as i ndi cat ed t o mai nt ai n exi st i ng j oi nt s [ and 
wor ki ng cr acks] .   Use an i nser t  or  ot her  bond- br eaki ng medi um wher e t he 
spal l ed ar ea abut s a j oi nt  t o pr event  bond at  t he j oi nt  f ace.   Do not  al l ow 
new r epai r  mat er i al  t o i nf i l t r at e or  span exi st i ng j oi nt s [ and cr acks] .   
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Pl ace t he r epai r  mat er i al  cont i nuousl y i n each spal l  ar ea.   Fi ni sh t he 
r epai r  mat er i al  t o mat ch t he gr ade of  t he adj acent  concr et e sur f ace.

3. 5   CURING

**************************************************************************
NOTE:   A mi ni mum cur i ng t i me of  3 days i s r equi r ed 
when Type I  or  Type I I  cement s ar e used.

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

Cur e t he r epai r  concr et e by pr ot ect i on agai nst  l oss of  moi st ur e and r api d 
t emper at ur e changes f or  a per i od of  not  l ess t han [ 3]  [ _____]  days f r om t he 
begi nni ng of  t he cur i ng oper at i on.   Pr ot ect  unhar dened concr et e f r om r ai n 
and f l owi ng wat er .   Pr ovi de al l  equi pment  needed f or  adequat e cur i ng and 
pr ot ect i on of  t he concr et e on hand and r eady t o i nst al l  bef or e act ual  
concr et e pl acement  begi ns.   Cur e pr opr i et ar y r epai r  pr oduct s i n accor dance 
wi t h manuf act ur er ' s r ecommendat i ons.   Fai l ur e t o compl y wi t h cur i ng 
r equi r ement s wi l l  be cause f or  i mmedi at e suspensi on of  concr et i ng 
operations.

3. 5. 1   Membr ane- For mi ng Cur i ng Compound

Appl y membr ane - f or mi ng cur i ng compound i mmedi at el y t o exposed concr et e 
sur f aces.   Appl y t he cur i ng compound wi t h an over l appi ng cover age t hat  wi l l  
gi ve a t wo- coat  appl i cat i on at  a cover age of  not  mor e t han 20 squar e m/ L 
200 squar e f eet  per  gal l on f or  bot h coat s.   When appl i cat i on i s made by 
hand- oper at ed spr ayer s,  appl y t he 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 f i r st  coat .

Cur e concr et e pr oper l y at  j oi nt s,  but  do not  al l ow  absor bent  cur i ng 
compound t o ent er  j oi nt s t hat  ar e t o be seal ed wi t h a j oi nt - seal i ng 
compounds.   Pr ovi de a uni f or m,  cont i nuous,  cohesi ve compound f i l m t hat  wi l l  
not  check,  cr ack,  or  peel ,  and t hat  wi l l  be f r ee f r om pi nhol es and ot her  
i mper f ect i ons.   Respr ay 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 at  t he 
cover age speci f i ed above and at  no addi t i onal  cost  t o t he Gover nment .   
Respr ay ar eas cover ed wi t h absor bent  cur i ng mat er i al  t hat  ar e damaged by 
pedest r i an and vehi cul ar  t r af f i c  or  by subsequent  const r uct i on oper at i ons 
wi t hi n t he speci f i ed cur i ng per i od at  no addi t i onal  cost  t o t he Gover nment .

3. 6   JOI NT RE- ESTABLI SHMENT

For  j oi nt  spal l  r epai r s,  af t er  t he r epai r  mat er i al  has cur ed,  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 and seal  t he r eser voi r  wi t h t he seal er  and backer  
r od speci f i ed f or  t he j oi nt s.   Const r uct  new j oi nt s as det ai l ed on t he 
dr awi ngs and al i gn wi t h exi st i ng j oi nt s.

3. 7   FI NI SH TOLERANCE

Pr ovi de f i ni shed sur f aces of  pat ched ar eas meet i ng t he gr ade of  t he 
adj oi ni ng pavement s wi t hout  devi at i ons mor e t han 3 mm 1/ 8 i nch f r om a t r ue 
pl an sur f ace wi t hi n t he pat ched ar ea or  at  t he i nt er f ace wi t h t he adj oi ni ng 
pavement.

3. 8   REPAI R AREA PROTECTI ON

Pr ot ect  t he pat ched ar eas agai nst  damage pr i or  t o f i nal  accept ance of  t he 
wor k by t he Gover nment .   Excl ude t r af f i c  f r om t he pat ched ar eas by er ect i ng 
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and mai nt ai ni ng bar r i cades and si gns unt i l  t he compl et i on of  t he cur i ng 
per i od of  t he concr et e or  t he cur i ng per i od of  pr opr i et ar y r epai r  pr oduct s 
as per  t he manuf act ur er ' s i nst r uct i ons.

3. 9   FI ELD QUALI TY CONTROL

3. 9. 1   Gener al  Requi r ement s

Test  pr opr i et ar y pr oduct s i n accor dance wi t h t he manuf act ur er ' s wr i t t en 
instructions.

3. 9. 2   Test i ng f or  St r engt h,  Sl ump,  and Ai r  Cont ent

Sampl e concr et e i n t he f i el d and t est  t o det er mi ne t he s l ump,  ai r  cont ent ,  
and st r engt h of  t he concr et e.

Make cyl i nder s f or  each shi f t  of  pl aced concr et e.   Mol d each gr oup of  t est  
cyl i nder s f r om t he same bat ch of  concr et e,  consi st i ng of  a suf f i c i ent  
number  of  speci mens t o pr ovi de t wo compr essi ve- st r engt h t est s at  each t est  
age.   Make one gr oup of  speci mens dur i ng t he f i r st  hal f  of  t he shi f t ,  and 
t he ot her  dur i ng t he l ast  por t i on of  t he shi f t .   However ,  at  t he st ar t  of  
pavi ng oper at i ons and each t i me t he aggr egat e sour ce,  aggr egat e 
char act er i st i c ,  or  mi x desi gn i s changed,  make one addi t i onal  set  of  t est  
cyl i nder s.   Mol d and cur e t est  cy l i nder s at  t he s i t e f or  t he f i r st  24 hour s 
or  unt i l  t he t est i ng i s r equi r ed i f  l ess t han 24 hour s of  cur i ng i s  
r equi r ed and l at er  i n t he l abor at or y i n conf or mance wi t h ASTM C31/ C31M.   
Test  cyl i nder s i n accor dance wi t h ASTM C39/ C39M.

Det er mi ne t he ai r  cont ent  and sl ump i n accor dance wi t h ASTM C231/ C231M and 
ASTM C143/ C143M,  r espect i vel y.

3. 9. 2. 1   Test  Resul t s

Remove concr et e not  meet i ng st r engt h,  consi st ency,  and ai r  cont ent  
r equi r ement s and pr ovi de concr et e t hat  meet s t he r equi r ement s of  t hi s 
speci f i cat i on.   The r emoval  and r epl acement  met hod or  met hods ar e subj ect  
t o appr oval  of  t he Cont r act i ng Of f i cer .

3. 9. 2. 2   Acceptance

Wi t hi n 30 days of  spal l  r epai r  or  pr i or  t o f i nal  accept ance,  any spal l  
r epai r  mat er i al  t hat  cr acks,  or  del ami nat es,  or  l oses bond par t l y  or  
compl et el y as i ndi cat ed by soundi ngs,  or  causes spal l i ng of  adj acent  
por t l and cement  concr et e,  or  i s  not  separ at ed pr oper l y f r om adj acent  s l abs 
at  j oi nt s,  or  f ai l s  t o cur e uni f or ml y and compl et el y,  or  i s  ot her wi se 
def ect i ve wi l l  be r ej ect ed by t he Gover nment .

Remove al l  unaccept abl e r epai r s,  i ncl udi ng new damaged ar eas adj acent  t o 
new spal l  pat ches,  and pr ovi de new r epai r s meet i ng t he speci f i cat i ons.

        - -  End of  Sect i on - -
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