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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  r ol l er  compact ed concr et e ( RCC)  
pavement s f or  r oads,  st r eet s,  par ki ng ar eas,  r epai r  
yar ds,  open- st or age ar eas,  and ot her  ut i l i t y  gr ade 
pavement s.   For  DOD pr oj ect s,  RCC cannot  be used f or  
ai r f i el d pavement  unl ess appr oved by t he USACE 
Tr anspor t at i on Syst ems Cent er  or  t he appr opr i at e DOD 
ser vi ce.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use gui dance f ound i n Appendi x D of  UFC 
3- 250- 04FA when pr epar i ng cont r act  speci f i cat i ons 
f or  RCC pavement  const r uct i on.

I nser t  name and l ocat i on of  pr oj ect .   Tai l or  
speci f i cat i ons f or  t he speci f i c  s i t e condi t i ons,  
avai l abl e mat er i al s,  desi gn r equi r ement s and 
const r uct i on pr act i ces.
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At t achment :
Appendi x A -  Exampl e of  Comput at i ons
Appendi x B -  Pr ocedur es For  Mol di ng RCC Test  
Speci mens For  Fl exur al  St r engt h Test i ng Usi ng a 
Vi br at i ng Hammer
Appendi x C -  RCC Pavement  Mi xt ur e Pr opor t i oni ng 
Met hod

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

1. 1   UNI T PRI CES

1. 1. 1   Measur ement  Pr ocedur es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  i s  necessar y f or  t he Desi gner  t o car ef ul l y 
cor r el at e and edi t  t he bi d i t ems,  measur ement  and 
payment  par agr aphs,  and al l  t he t echni cal  par agr aphs 
so use of  Por t l and cement ,  pozzol an,  
Por t l and- pozzol an cement ,  and gr ound gr anul at ed 
bl ast  f ur nace sl ag wi l l  be wel l  coor di nat ed.   Do not  
per mi t  use of  gr ound sl ag wi t h pozzol an or  
Por t l and- pozzol an cement .   Ei t her  use no separ at e 
pozzol an or  use onl y a r educed amount  i f  
Por t l and- pozzol an cement  i s used.

Uni t  pr i ce bi d i t ems ar e r ecommended when t he 
quant i t y of  RCC and or  t he quant i t y of  cement i t i ous 
mat er i al s i s not  known or  l i kel y t o be var i abl e.   I f  
t he quant i t y coul d r ange beyond 15 per cent  of  t he 
bi d i t em,  spl i t  bi d i t ems shoul d be used.   I f  
quant i t i es ar e known at  t he t i me of  bi ddi ng,  l ump 
sum bi d i t ems ar e r ecommended.

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

1. 1. 1. 1   Concr et e Quant i t y

1. 1. 1. 1. 1   Measur ement  of  Concr et e Quant i t y

The quant i t y of  concr et e t o be pai d f or  wi l l  be t he number  of  cubi c met er s 
yar ds,  r ounded t o t he near est  t ent h of  a cubi c met er  yar d,  pl aced i n t he 
compl et ed and accept ed pavement s,  i ncl udi ng t he accept ed t est  sect i on.   
Payment  wi l l  not  be made f or  wast ed concr et e,  f or  concr et e used f or  t he 
conveni ence of  t he Cont r act or ,  or  f or  concr et e out si de t he neat  l i nes 
shown on t he dr awi ng.   Concr et e wi l l  be measur ed i n t he compl et ed and 
accept ed pavement s i n accor dance wi t h t he 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,  t i e bar s,  or  
el ect r i cal  condui t s,  nor  f or  any voi d,  dr ai nage,  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 one 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 wr i t t en 
i nst r uct i ons pr evi ousl y i ssued by t he Cont r act i ng Of f i cer .

1. 1. 1. 1. 2   Payment  f or  Concr et e Quant i t y

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 
or ,  wher e appr opr i at e,  at  r educed pr i ces adj ust ed i n accor dance wi t h 
par agr aph PAYMENT ADJUSTMENT.   The uni t  pr i ce wi l l  i ncl ude t he cost  of  
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l abor  and mat er i al s and t he use of  equi pment  and t ool s r equi r ed t o 
compl et e t he wor k,  except  t he cement ,  pozzol an,  or  gr ound gr anul at ed bl ast  
f ur nace sl ag t hat  i s speci f i ed f or  separ at e payment .

1. 1. 1. 2   Cement  Quant i t y

1. 1. 1. 2. 1   Measur ement  of  Cement  Quant i t y

The quant i t y of  cement  t o be pai d f or  wi l l  be t he number  of  met r i c t ons of  
cement  used i n t he compl et ed and accept ed pavement s.   Payment  wi l l  not  be 
made f or  wast ed cement  or  f or  cement  used f or  t he conveni ence of  t he 
Cont r act or .   The quant i t y t o be pai d f or  wi l l  be det er mi ned by mul t i pl y i ng 
t he wei ght  i n kg pounds of  cement  r equi r ed by t he mi xt ur e pr opor t i ons per  
cubi c m yar d by t he number  of  cubi c m yar ds of  t he var i ous mi xt ur es pl aced 
and measur ed f or  payment ,  t hen di v i di ng by 1000 2000 and r oundi ng of f  t o 
t he near est  t ent h of  a met r i c t on t on.

1. 1. 1. 2. 2   Payment  f or  Cement  Quant i t y

The quant i t y of  cement ,  det er mi ned 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,  whi ch i ncl udes al l  cost s of  handl i ng,  haul i ng,  
and st or age at  t he s i t e.  

1. 1. 1. 3   Pozzol an Quant i t y

1. 1. 1. 3. 1   Measur ement  of  Pozzol an Quant i t y

The quant i t y of  pozzol an pai d f or  wi l l  be t he number  of  met r i c t ons t ons 
used as a cement i t i ous mat er i al  i n t he compl et ed and accept ed pavement s.   
Payment  wi l l  not  be made f or  wast ed pozzol an or  f or  pozzol an used f or  t he 
conveni ence of  t he Cont r act or .   The quant i t y t o be pai d f or  wi l l  be 
det er mi ned by mul t i pl y i ng t he wei ght  i n k i l ogr am per  cubi c met er  
pounds/ cubi c yar d of  pozzol an used as a cement i t i ous mat er i al ,  and 
r equi r ed by t he mi xt ur e pr opor t i ons by t he number  of  cubi c m yar ds of  t he 
var i ous mi xt ur es pl aced and measur ed f or  payment ,  t hen di v i di ng by 1000 
2000 and r oundi ng of f  t o t he near est  t ent h of  a met r i c t on t on.   Payment  
wi l l  not  be made f or  pozzol an used st r i ct l y as a Cont r act or ' s opt i on t o 
compensat e f or  l ack of  f i nes i n t he aggr egat e.

1. 1. 1. 3. 2   Payment  f or  Pozzol an Quant i t y

The quant i t y of  pozzol an,  det er mi ned 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,  whi ch i ncl udes cost s of  del i ver y,  handl i ng,  
and st or age at  t he s i t e.  

1. 1. 1. 4   Gr ound Gr anul at ed Bl ast  Fur nace Sl ag ( GGBFS)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  gr ound gr anul at ed bl ast  f ur nace sl ag i s 
not  l ocal l y and r eadi l y avai l abl e,  r emove t hi s 
par agr aph and al l  f ur t her  r ef er ence t o t he mat er i al .

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

1. 1. 1. 4. 1   Measur ement  of  GGBFS Quant i t y

The quant i t y of  GGBFS t o be pai d f or  wi l l  be t he number  of  met r i c t ons t ons
 of  GGBFS used i n t he compl et ed and accept ed pavement s.   Payment  wi l l  not  
be made f or  wast ed gr ound i r on bl ast  f ur nace sl ag or  f or  GGBFS used f or  
t he conveni ence of  t he Cont r act or .   The quant i t y t o be pai d f or  wi l l  be 

SECTI ON 32 13 13. 17  Page 7



det er mi ned by mul t i pl y i ng t he wei ght  i n kg pounds of  GGBFS r equi r ed by t he 
mi xt ur e pr opor t i ons per  cubi c met er  yar d by t he number  of  cubi c met er s 
yar ds of  t he var i ous mi xt ur es pl aced and measur ed f or  payment  and t hen 
di v i di ng by 1, 000 2, 000 and r oundi ng of f  t o t he near est  t ent h of  a met r i c 
t on t on.

1. 1. 1. 4. 2   Payment  f or  GGBFS Quant i t y

The quant i t y of  GGBFS,  det er mi ned 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,  whi ch i ncl udes cost s of  handl i ng,  haul i ng,  and 
st or age at  t he s i t e.  

1. 1. 1. 5   Por t l and- Pozzol an Cement

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  Por t l and- Pozzol an cement  i s not  l ocal l y 
and r eadi l y avai l abl e,  r emove t hi s par agr aph and al l  
f ur t her  r ef er ences t o t he mat er i al .

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

1. 1. 1. 5. 1   Measur ement  of  Por t l and- Pozzol an Cement  Quant i t y

The quant i t y of  Por t l and- pozzol an cement  t o be pai d f or  wi l l  be t he number  
of  met r i c t ons t ons of  Por t l and- pozzol an cement  used i n t he compl et ed and 
accept ed pavement s.   Payment  wi l l  not  be made f or  wast ed Por t l and- pozzol an 
cement  or  f or  Por t l and- pozzol an cement  used f or  t he conveni ence of  t he 
Cont r act or .   The quant i t y t o be pai d f or  wi l l  be det er mi ned by mul t i pl y i ng 
t he wei ght  i n kg pounds of  Por t l and- pozzol an cement  r equi r ed by t he 
mi xt ur e pr opor t i ons per  cubi c met er  yar d by t he number  of  cubi c met er s 
yar ds of  t he var i ous RCC mi xt ur es pl aced and measur ed f or  payment ,  t hen 
di v i di ng by 1, 000 2, 000 and r oundi ng of f  t o t he near est  t ent h of  a met r i c 
t on t on.

1. 1. 1. 5. 2   Payment  f or  Por t l and- Pozzol an Cement

The quant i t y of  Por t l and- pozzol an cement ,  det er mi ned 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,  whi ch i ncl udes cost s of  
handl i ng,  haul i ng,  and st or age at  t he s i t e.  

1. 1. 1. 6   RCC Lump Sum Cont r act

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  f i xed- pr i ce cont r act s,  i nappl i cabl e 
por t i ons of  t he uni t  pr i ce par agr aphs above shoul d 
be del et ed.   I t  may be necessar y t o add f eat ur es of  
t he RCC pavement  i ncl uded i n t he l ump sum bi d i t em.

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

The quant i t y of  RCC wi l l  be pai d f or  and i ncl uded i n t he l ump- sum cont r act  
pr i ce.   The l ump sum payment  wi l l  be f or  t he compl et ed RCC pavement  i n 
pl ace at  t he l ocat i on( s)  as shown on t he dr awi ngs and i ncl udes al l  
i nci dent al  wor k and mat er i al s necessar y f or  t he compl et ed pavement .  I f  
l ess t han 100 per cent  payment  i s due based on t he pay f act or s st i pul at ed 
i n par agr aph:  PAYMENT ADJUSTMENTS,  use a uni t  pr i ce of  $200. 00 per  cubi c 
met er  yar d  f or  pur poses of  cal cul at i ng t he payment  r educt i on.

1. 1. 2   Payment  Adj ust ment s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   I f  payment  adj ust ment  ar e not  used,  t he 
speci f i cat i on wi l l  have t o be edi t ed t o del et e 
r ef er ences t o payment  adj ust ment s.   I n addi t i on t o 
ot her  i t ems,  t her e wi l l  have t o be i nser t ed,  at  some 
appr opr i at e l ocat i on,  t he accept ance cr i t er i a t o be 
used f or  sur f ace smoot hness and t hi ckness,  whi ch ar e 
pr esent l y cover ed onl y i n t hi s par agr aph.

Do not ,  under  any condi t i ons,  r educe t he 
r equi r ement s f or  densi t y,  sur f ace smoot hness,  
sur f ace t ext ur e,  or  t hi ckness or  t he t est i ng 
r equi r ed f or  t hose i t ems.   Do not ,  under  any 
condi t i ons,  r educe t he r equi r ement s f or  dai l y 
cal i br at i on of  t he nucl ear  densi t y met er  

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

1. 1. 2. 1   Gener al  Consi der at i ons

Adj ust ment  i n payment  f or  i ndi v i dual  l ot s of  RCC pavement  wi l l  be made i n 
accor dance wi t h t he f ol l owi ng par agr aphs f or  al l  RCC pavement .   The 
par amet er s t o be measur ed ar e aggr egat e gr adat i on,  pavement  t hi ckness,  
densi t y,  sur f ace smoot hness,  and sur f ace t ext ur e.   No adj ust ment  i n 
payment  wi l l  be made f or  cement i t i ous mat er i al s.   Unl ess ot her wi se 
speci f i ed,  compl y wi t h t est i ng  speci f i ed i n par agr aph:  Cont r act or  Qual i t y 
Cont r ol .   Compl et e and r epor t  al l  t est s  wi t hi n 24 hour s af t er  compl et i on 
of  const r uct i on of  each l ot .

1. 1. 2. 2   Per cent  Payment / Accept ance of  Lot s

a.   When a l ot  of  mat er i al  f ai l s  t o meet  t he speci f i cat i on r equi r ement s 
f or  100 per cent  payment  as out l i ned i n t he f ol l owi ng par agr aphs,  
r emove and r epl ace t hat  l ot ,  or  accept  at  a r educed pr i ce,  as 
speci f i ed her ei n.   The l owest  comput ed payment  f act or  f or  any pavement  
char act er i st i c ( i . e. ,  gr adat i on,  densi t y,  sur f ace smoot hness,  
t hi ckness,  and sur f ace t ext ur e)  di scussed bel ow wi l l  be t he act ual  
per cent  payment  f or  t hat  l ot .   Payment  f act or s based on di f f er ent  
cr i t er i a of  t he same l ot  wi l l  not  be mul t i pl i ed t oget her  t o get  a 
l ower  payment  f act or .   The act ual  per cent  payment  i s appl i ed t o t he 
bi d pr i ce and t o t he quant i t y of  RCC pavement  pl aced i n t he l ot  t o 
det er mi ne act ual  payment .

b.   At  t he end of  t he pr oj ect ,  an aver age of  al l  l ot  pay f act or s wi l l  be 
cal cul at ed.   I f  t hi s aver age l ot  pay f act or  exceeds 95. 0 per cent  and 
no i ndi v i dual  l ot  has a pay f act or  l ess t han 75. 1 per cent ,  t hen t he 
per cent  payment  f or  t he ent i r e pr oj ect  wi l l  be 100 per cent  of  t he uni t  
bi d pr i ce.   I f  t he aver age l ot  pay f act or  i s l ess t han 95. 0 per cent ,  
t hen each l ot  wi l l  be pai d f or  at  t he uni t  pr i ce mul t i pl i ed by t he 
l ot ' s  pay f act or .

1. 1. 2. 3   Densi t y

1. 1. 2. 3. 1   Fi el d Densi t y

a.   To eval uat e f i el d densi t y f or  accept ance,  4 nucl ear  densi t y gauge 
t est s t o det er mi ne wet  densi t y wi l l  be per f or med at  r andom l ocat i ons 
on t he i nt er i or  of  t he pavi ng l ane i mmedi at el y behi nd f i nal  r ol l i ng 
oper at i ons,  and 4 s i mi l ar  t est s wi l l  be per f or med at  r andom l ocat i ons 
on f r esh j oi nt s and 4 at  r andom l ocat i ons on col d j oi nt s,  i f  such 
exi st ,  f or  each subl ot ,  and each set  wi l l  be aver aged f or  t he subl ot .   

SECTI ON 32 13 13. 17  Page 9



Fi el d densi t y f or  each subl ot  wi l l  be compar ed wi t h t he t ar get  densi t y 
f or  t hat  l ot .   The l ocat i ons of  t he t est s on f r esh j oi nt s wi l l  be 
al t er nat ed f r om si de t o s i de of  t he j oi nt  and wi l l  be bet ween 75 and 
130 mm 3 and 5 i nches f r om t he j oi nt .

b.   For  col d j oi nt s,  i t  i s  expect ed t hat  t he pr i mar y ( or i gi nal l y pl aced)  
l ane wi l l  be pl aced wi t h one subl ot  and t he secondar y l ane wi t h 
anot her  subl ot .  The col d j oi nt  eval uat i on f or  each of  t hese subl ot s 
wi l l  be based on 4 densi t y t est s made f or  each subl ot  bei ng eval uat ed 
on t hat  subl ot ' s s i de of  t he col d j oi nt .   These t est s wi l l  be bet ween 
75 and 130 mm 3 and 5 i nches f r om t he pr oposed ( sawed)  j oi nt  l i ne on 
t he or i gi nal l y pl aced si de of  t he col d j oi nt  and bet ween 75 and 130 mm 
3 and 5 i nches f r om t he act ual  j oi nt  on t he secondar y pl acement  s i de.

1. 1. 2. 3. 2   Tar get  Densi t y

Det er mi ne,  f or  each l ot ,  t he l abor at or y maxi mum wet  densi t y of  an RCC 
sampl e t est ed i n accor dance wi t h ASTM D1557 based on a one- poi nt  wet  
densi t y t est  and as descr i bed f or  moi st ur e- densi t y t est i ng i n par agr aph 
CONTRACTOR QUALI TY CONTROL.   Thi s pr ocedur e f or  det er mi ni ng t he t ar get  
densi t y wi l l  be r epeat ed f or  each l ot  and as necessar y whenever  t he 
mi xt ur e pr opor t i ons or  mat er i al s change.   Si nce t he " t ar get  densi t y"  f or  a 
l ot  wi l l  not  be known unt i l  af t er  t he begi nni ng of  const r uct i on of  t he 
l ot ,  use t he " t ar get  densi t y"  of  t he pr evi ous l ot  f or  qual i t y cont r ol  
unt i l  t he new " t ar get  densi t y"  i s  obt ai ned.

1. 1. 2. 3. 3   Comput ed Per cent  Payment  f or  Densi t y

a.   The aver age f i el d densi t i es f or  t he subl ot s f or  l ane i nt er i or  and f or  
each t ype of  j oi nt  wi l l  i n t ur n be aver aged t o det er mi ne t he l ot  
densi t y f or  t he l ane i nt er i or ,  f or  f r esh j oi nt s,  and,  i f  such exi st ,  
f or  col d j oi nt s.   These l ot  aver age f i el d densi t i es wi l l  be compar ed 
wi t h Tabl e 1 and used t o cal cul at e t he comput ed per cent  payment  based 
on f i el d densi t y as descr i bed bel ow.

b.   Fi r st ,  t he per cent  payment  deduct i on f or  l ane i nt er i or  densi t y,  f or  
f r esh j oi nt  densi t y,  and f or  col d j oi nt  densi t y wi l l  each be comput ed 
by subt r act i ng t he per cent  payment  val ues f ound i n Tabl e 1 f r om 100.

c.   Second,  t he wei ght ed per cent  payment  deduct i on f or  f r esh j oi nt  densi t y 
wi l l  be comput ed by mul t i pl y i ng t he per cent  payment  deduct i on f or  
f r esh j oi nt  densi t y,  as comput ed above,  by t he r at i o of  t he t ot al  
amount  of  RCC pavement  i n t he f r esh j oi nt  st r i p t o t he t ot al  amount  of  
RCC pavement  i n t he ent i r e ar ea of  t he l ot .   The ar ea of  f r esh j oi nt  
st r i p wi l l  be consi der ed t o be 3 m 10 f eet  wi de t i mes t he l engt h of  
compl et ed f r esh l ongi t udi nal  const r uct i on j oi nt  i n t he l ot ,  but  not  t o 
exceed t he t ot al  l ot  s i ze.

d.   Thi r d,  t he wei ght ed per cent  payment  deduct i on f or  col d j oi nt  densi t y 
wi l l  be comput ed by mul t i pl y i ng t he per cent  payment  deduct i on f or  col d 
j oi nt  densi t y,  as comput ed above,  by t he r at i o of  t he t ot al  amount  of  
RCC pavement  i n t he col d j oi nt  st r i p t o t he t ot al  amount  of  RCC 
pavement  i n t he ent i r e ar ea of  t he l ot .   The ar ea of  col d j oi nt  st r i p 
wi l l  be consi der ed t o be 1. 5 m 5 f eet  wi de t i mes t he l engt h of  each 
hal f  of  t he col d j oi nt  ( each si de of  t he j oi nt )  compl et ed wi t h t he l ot  
bei ng eval uat ed,  but  not  t o exceed t he l ot  s i ze.  ( Al t hough not  
pr obabl e,  i t  coul d be possi bl e t hat ,  f or  a f ul l  l ot ,  bot h s i des of  a 
col d j oi nt  can be const r uct ed i n t he same l ot ) .  
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e.   Fi nal l y,  t he per cent  payment  deduct i on f or  t he l ane i nt er i or ,  t he 
wei ght ed per cent  payment  deduct i on f or  f r esh j oi nt  densi t y,  and t he 
wei ght ed per cent  payment  deduct i on f or  col d j oi nt  densi t y wi l l  be 
compar ed and t he gr eat est  val ue sel ect ed.   Thi s sel ect ed per cent  
payment  deduct i on wi l l  be subt r act ed f r om 100 t o obt ai n t he comput ed 
per cent  payment  based on f i el d densi t y.

Tabl e 1
Per cent  Payment  f or  Densi t y

Aver age Lane I nt er i or  and 
Fr esh Joi nt  Densi t y ( 16 
Nucl ear  Densi t y Gauge 
Readi ngs Each)

Per cent  Payment

Aver age Col d Joi nt  Densi t y
( 16 Nucl ear  Densi t y

Readi ngs)

98. 0 and above 100. 0 96. 0 and above

97. 9 99. 5 95. 9

97. 8 99. 0 95. 8

97. 7 98. 2 95. 7

97. 6 97. 0 95. 6

97. 5 95. 0 95. 5

97. 4 86. 5 95. 4

97. 3 81. 0 95. 3

97. 2 72. 0 95. 2

97. 1 65. 0 95. 1

97. 0 58. 0 95. 0

96. 9 52. 0 94. 9

96. 8 47. 0 94. 8

bel ow 96. 8 r ej ect bel ow 94. 8

1. 1. 2. 4   Sur f ace Smoot hness

Use t he st r ai ght edge met hod f or  l ongi t udi nal  and t r ansver se t est i ng.  Wher e 
dr awi ngs show r equi r ed devi at i ons f r om a pl ane sur f ace ( f or  exampl e 
cr owns,  dr ai nage i nl et s) ,  f i ni sh t he sur f ace t o meet  t he appr oval  of  t he 
Cont r act i ng Of f i cer .   Recor d det ai l ed not es of  t he r esul t s of  t he t est i ng 
and f ur ni sh a copy t o t he Cont r act i ng Of f i cer  af t er  each day' s t est i ng.

1. 1. 2. 4. 1   Smoot hness Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Smoot hness r equi r ement s can be r el axed f or  
RCC appl i cat i ons on r oads desi gn f or  t anks.

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

St r ai ght edge Test i ng:   Pr ovi de a f i ni shed sur f ace of  t he pavement  t hat  has 
no abr upt  change of  9. 5 mm 3/ 8 i nch or  mor e,  and a pavement  t hat  i s  wi t hi n 
t he l i mi t s speci f i ed her ei naf t er  when checked wi t h an appr oved 4 m 12 f oot  
st r ai ght edge.  Pr ovi de a pavement  sur f ace wi t h 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 9. 5 mm 3/ 8 i nch i n ei t her  t he l ongi t udi nal  
or  t r ansver se di r ect i on.
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1. 1. 2. 4. 2   Test i ng Met hod

Af t er  compl et i on of  t he f i nal  r ol l i ng of  a l ot ,  t est  t he ent i r e sur f ace of  
t he pavement  i n each l ot  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 above.   I f  any pavement  
ar eas ar e gr ound,  r et est  t hese ar eas i mmedi at el y af t er  di amond gr i ndi ng.   
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.   Test  t he t r ansver se l i nes 25 f eet  
or  l ess apar t ,  as di r ect ed.   Test  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  t he 
cont r act or  i s al l owed t o pave t wo l anes at  a t i me,  and t est  at  t he 1/ 8t h 
poi nt  i n f r om each si de of  t he l ane.  Test  al l  ot her  ar eas havi ng obvi ous 
devi at i ons.   Test  cont i nuousl y acr oss al l  j oi nt s i n t he l ongi t udi nal  
di r ect i on.   For  pi l ot  l anes,  car r y t est i ng i n t he t r ansver se di r ect i on t o 
t he const r uct i on j oi nt  l i nes and f or  adj acent  l anes car r y t he st r ai ght edge 
610 mm24 i nches acr oss const r uct i on j oi nt s,  and appl y t he r eadi ngs i n t hi s 
ar ea t o t he adj acent  l ane.  Recor d t he l ocat i on and devi at i on f r om 
st r ai ght edge f or  al l  measur ement s.

1. 1. 2. 4. 3   Payment  Adj ust ment  f or  Smoot hness

When bet ween 5. 0 and 10. 0 per cent  of  al l  measur ement s made wi t hi n a l ot  
exceed t he t ol er ance speci f i ed i n par agr aph " Smoot hness Requi r ement s"  
above,  af t er  any r educt i on of  hi gh spot s or  r emoval  and r epl acement ,  t he 
comput ed per cent  payment  based on sur f ace smoot hness wi l l  be 95 per cent .   
When mor e t han 10. 0 per cent  and l ess t han 15. 0 per cent  of  al l  measur ement s 
exceed t he t ol er ance,  t he comput ed per cent  payment  wi l l  be 90 per cent .   
When bet ween 15. 0 and 20. 0 per cent  of  al l  measur ement s exceed t he 
t ol er ance,  t he comput ed per cent  payment  wi l l  be 75 per cent .   Remove and 
r epl ace al l  pavement  wi t hi n t he l ot ,  at  no addi t i onal  cost  t o t he 
Gover nment ,  when 20. 0 per cent  or  mor e of  t he measur ement s exceed t he 
t ol er ance.

1. 1. 2. 5   Thi ckness

a.   The comput ed per cent  payment  f or  t hi ckness f or  t he l ot  wi l l  be 100 
per cent  i f  no cor e t aken f or  t hat  l ot  i s  def i c i ent  i n t hi ckness by 6 mm
 1/ 4 i nch or  mor e.  Acqui r e al l  cor es i n accor dance wi t h ASTM C42/ C42M 
and t est  i n accor dance wi t h ASTM C174/ C174M.

( 1)  When t he measur ement  of  any cor e i ndi cat es t hat  t he pavement  i s 
def i c i ent  i n t hi ckness by 6 mm 1/ 4 i nch or  mor e,  dr i l l  and t est  
addi t i onal  cor es par al l el  t o t he cent er  l i ne of  t he l ane at  8 m 25 
f oot  i nt er val s on each si de of  t he def i c i ent  cor e unt i l  t he cor es 
i ndi cat e t hat  t he def i c i ency i n t hi ckness i s l ess t han 6 mm 1/ 4 
i nch.

( 2)  When t he def i c i enci es i n t hi ckness f or  a ser i es of  cor es ar e 
bet ween 6 and 13 mm 1/ 4 and 1/ 2 i nch,  t he aver age t hi ckness wi l l  
be est abl i shed f r om an aver age of  al l  cor e t hi cknesses,  
consi der i ng any cor e l ess t han 6 mm 1/ 4 i nch def i c i ent  as bei ng 
f ul l  dept h.

( 3)  Remove and r epl ace any ar eas 13 mm 1/ 2 i nch or  mor e def i c i ent  i n 
t hi ckness,  r e- cor e and i ncl ude i n t he measur ement s bef or e t he 
f i nal  cal cul at i on of  comput ed per cent  payment  f or  t he l ot  i s  made.

b.   The comput ed per cent  payment  f or  t hi ckness f or  t he l ot  wi l l  t hen be 
det er mi ned as f ol l ows:   t he pr opor t i onal  par t  of  t he t ot al  l ot  ar ea 
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( expr essed i n per cent )  f or  Cat egor i es I  and I I  i n Tabl e 2 wi l l  be 
mul t i pl i ed by t hei r  r espect i ve per cent  payment  f r om t he t abl e and t he 
2 pr oduct s t hen added t o obt ai n t he comput ed per cent  payment  f or  t he 
l ot .

c.   Use t he f ul l  pavi ng l ane wi dt h and mi dway bet ween cor es havi ng 
t hi cknesses,  r epr esent i ng di f f er ent  cat egor i es,  f or  cal cul at i ng ar ea 
of  pavement  and t he per cent  payment  cal cul at i ons.   Remove and r epl ace 
any pavement  ar ea r epr esent ed by cor es wi t h  a def i c i ency i n t hi ckness 
of  13 mm 1/ 2 i nch or  mor e bef or e any payment  cal cul at i ons ar e made.   
The ar ea r epr esent ed by t he cor e i s t o be bound by t he f ul l  pavi ng 
l ane wi dt h and a t r ansver se l i ne mi dway bet ween t he cor es adj acent  t o 
t he cor e i n quest i on,  or  t he r egul ar l y schedul ed t r ansver se j oi nt  
shoul d such a j oi nt  f al l  bet ween t he cor es.

d.   I f  t he Cont r act or  bel i eves t hat  t he cor es and measur ement  t aken ar e 
not  suf f i c i ent  t o i ndi cat e f ai r l y  t he act ual  t hi ckness of  t he 
pavement ,  addi t i onal  cor es can be t aken and measur ed pr ovi ded t he 
Cont r act or  wi l l  bear  t he ext r a cost  of  dr i l l i ng t he cor es.   When 
sur f ace gr i ndi ng i s r equi r ed t hat  r esul t s i n t hi ckness def i c i enci es,  
t he f i nal  sur f ace wi l l  be consi der ed i n eval uat i on f or  t hi ckness.

Tabl e 2
Per cent  Payment  f or  Thi ckness

Per cent  Payment  Cat egor y Def i c i ency i n Thi ckness
Det er mi ned by Cor es

Per cent  Payment  or  Act i on
Requi r ed

I 0. 0 -  6. 30. 00 t o 0. 24 100

I I 6. 4 -  12. 00. 25 t o 0. 49 65

I I I 12. 7 or  gr eat er 0. 50 or
gr eat er

 Remove and Repl ace

1. 1. 2. 6   Sur f ace Text ur e

a.   The sur f ace t ext ur e of  each l ot  wi l l  be v i sual l y exami ned by a 
r epr esent at i ve of  t he Cont r act or ' s Qual i t y Cont r ol  i mmedi at el y af t er  
const r uct i on t o det er mi ne compl i ance wi t h t he sur f ace t ext ur e 
r equi r ement s i n par agr aph RCC PAVEMENT PERFORMANCE REQUI REMENTS.   The 
cl assi f i cat i on of  t he sur f ace t ext ur e of  any ar ea of  t he pavement  as 
accept abl e or  def i c i ent  wi l l  be made on t he basi s of  compar i son wi t h a 
sel ect ed por t i on of  t he t est  sect i on whi ch has been chosen and mar ked 
as havi ng an accept abl e sur f ace t ext ur e as det er mi ned by t he 
Cont r act i ng Of f i cer .   The comput ed per cent  payment  f or  sur f ace t ext ur e 
r equi r ement s f or  t he l ot  wi l l  be det er mi ned as shown i n Tabl e 3.

b.   Regar dl ess of  payment ,  r emoved and r epl aced f ul l  dept h wi t h sui t abl e 
pavement  at  no cost  t o t he Gover nment  any ar ea of  any s i ze of  
ext r emel y poor  sur f ace t ext ur e as det er mi ned by t he Cont r act i ng 
Of f i cer .  No payment  cal cul at i ons wi l l  be made unt i l  al l  such def ect i ve 
mat er i al  i s  r emoved and r epl aced.
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Tabl e 3
Per cent  Payment  f or  Sur f ace Text ur e

Per cent  of  Lot  Ar ea wi t h Def i c i ent  Sur f ace
Text ur e

Per cent  Payment  or  Act i on Requi r ed

0. 0 t o 5. 0 100

5. 1 t o 10. 0 90

10. 1 t o 20. 0 75

20. 1 and above Remove and Repl ace

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

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

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

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

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  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  211. 3R ( 2016)  Gui de f or  Sel ect i ng Pr opor t i ons f or  
No- Sl ump Concr et e

ACI  327R ( 2014)  Gui de t o Rol l er - Compact ed Concr et e 
Pavement s

ASTM I NTERNATI ONAL ( ASTM)

ASTM C31/ C31M ( 2023)  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
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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 C42/ C42M ( 2020)  St andar d Test  Met hod f or  Obt ai ni ng 
and Test i ng Dr i l l ed Cor es and Sawed Beams 
of  Concr et e

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

ASTM C171 ( 2020)  St andar d Speci f i cat i on f or  Sheet  
Mat er i al s f or  Cur i ng Concr et e

ASTM 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 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

ASTM C309 ( 2019)  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 
Concr et e

ASTM C494/ C494M ( 2019;  E 2022)  St andar d Speci f i cat i on f or  
Chemi cal  Admi xt ur es f or  Concr et e

ASTM C566 ( 2013)  St andar d Test  Met hod f or  Tot al  
Evapor abl e Moi st ur e Cont ent  of  Aggr egat e 
by Dr yi ng

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
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ASTM C989/ C989M ( 2022)  St andar d Speci f i cat i on f or  Sl ag 
Cement  f or  Use i n Concr et e and Mor t ar s

ASTM C1040/ C1040M ( 2016)  St andar d Test  Met hods f or  I n- Pl ace 
Densi t y of  Unhar dened and Har dened 
Concr et e,  I ncl udi ng Rol l er  Compact ed 
Concr et e,  by Nucl ear  Met hods

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

ASTM C1107/ C1107M ( 2020)  St andar d Speci f i cat i on f or  Packaged 
Dr y,  Hydr aul i c- Cement  Gr out  ( Nonshr i nk)

ASTM C1170/ C1170M ( 2020)  St andar d Test  Met hod f or  
Det er mi ni ng Consi st ency and Densi t y of  
Rol l er - Compact ed Concr et e Usi ng a 
Vi br at i ng Tabl e

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 C1435/ C1435M ( 2020)  St andar d Pr act i ce f or  Mol di ng 
Rol l er - Compact ed Concr et e i n Cyl i nder  
Mol ds Usi ng a Vi br at i ng Hammer

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 D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i st i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D2995 ( 1999;  R 2009)  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 D6938 ( 2017a)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Dept h)

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

NRMCA CPMB 100 ( 2000;  R 2006)  Concr et e Pl ant  St andar ds
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U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 55 ( 1992)  Test  Met hod f or  Wi t hi n- Bat ch 
Uni f or mi t y of  Fr eshl y Mi xed Concr et e

COE CRD- C 400 ( 1963)  Requi r ement s f or  Wat er  f or  Use i n 
Mi xi ng or  Cur i ng Concr et e

1. 3   EQUI PMENT,  TOOLS,  AND MACHI NES

1. 3. 1   Gener al  Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Fi l l  i n t he br acket  wi t h t he name and 
l ocat i on of  t he pr oj ect .

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

a.   The wor k cover ed by t hi s sect i on consi st s of  f ur ni shi ng al l  pl ant ,  
mat er i al ,  and equi pment ,  and per f or mi ng al l  l abor  f or  t he 
manuf act ur i ng,  t r anspor t i ng,  pl aci ng,  compact i ng,  f i ni shi ng,  j oi nt  
sawi ng,  seal i ng,  and cur i ng of  r ol l er - compact ed concr et e ( RCC)  
pavement .

b.   Pr ovi de access t o t he Cont r act i ng Of f i cer  at  al l  t i mes t o al l  par t s of  
t he mi xi ng and pavi ng pl ant ,  pl acement  s i t e,  and mat er i al s sour ces f or  
i nspect i on,  sampl i ng,  and t est i ng t o assur e compl i ance wi t h t he 
speci f i cat i ons.

1. 4   QUALI TY CONTROL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wher e t hey ar e avai l abl e,  speci f y onl y ACI  
cer t i f i ed per sonnel .   Check t he Amer i can Concr et e 
I nst i t ut e ( ACI )  websi t e f or  l ocal  avai l abi l i t y  
( www. concr et e. or g/ Cer t i f i cat i on) .

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

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s submi t t al  r equi r es ver i f i cat i on t hat  t he 
l abor at or y has passed COE l abor at or y val i dat i on.  
USACE val i dat i on does not  appl y t o navy pr oj ect s.  
Such val i dat i on does not  pr ecl ude speci f i c  f aci l i t y  
and st af f  qual i f i cat i ons speci f i ed.

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

A det ai l ed pl an of  t he pr oposed f aci l i t y ,  equi pment ,  pr ocedur es and 
qual i f i cat i ons at  l east  14 days pr i or  t o pl acement  of  t he t est  sect i on.   
I ncl ude:

a.   Qual i f i cat i ons of  Cont r act or  CQC St af f

b.   USACE Labor at or y accr edi t at i on document s and st af f  cer t i f i cat i ons

c.   Equi pment  l i s t  and cal i br at i on cer t i f i cat es

d.   Nucl ear  gage l i cense and cal i br at i on cur ves

SECTI ON 32 13 13. 17  Page 17



Pr ovi de Cont r act or  Qual i t y Cont r ol  per sonnel ,  t hat  ar e assi gned t o 
concr et e const r uct i on,  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 ( or  have wr i t t en evi dence accept abl e t o t he Cont r act i ng 
Of f i cer  of  havi ng compl et ed si mi l ar  qual i f i cat i on pr ogr ams) :

a.   CQC per sonnel  r esponsi bl e f or  i nspect i on of  concr et e pavi ng 
oper at i ons:  ACI  Concr et e Tr anspor t at i on I nspect or .

b.   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  Concr et e Fl at wor k Techni c i an/ Fi ni sher .

c.   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 .

d.   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 Labor at or y Test i ng Techni c i an,  Gr ade I  or  I I .

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.   Resume wi t h det ai l  of  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.   Submi t  r esumes 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.   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 at  t he Pl ant  Manager  l evel .

1. 4. 3   Labor at or y Accr edi t at i on

Pr ovi de l abor at or y and t est i ng f aci l i t i es t o suppor t  qual i t y cont r ol  whi ch 
i s accr edi t ed i n accor dance wi t h ASTM C1077,  i ncl udi ng ASTM C78/ C78M and 
ASTM C1260 and i ncl udes onsi t e t emper at ur e- cont r ol l ed concr et e cur i ng 
f aci l i t i es.   Submi t  f or  appr oval  a cur r ent  accr edi t at i on whi ch i ncl udes 
t he r equi r ed and opt i onal  t est  met hods,  as speci f i ed t hr oughout  t hi s 
Sect i on.

a.   Pr ovi de aggr egat e t est i ng and mi xt ur e pr opor t i oni ng st udi es per f or med 
by a commer ci al  l abor at or y.  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.

b.   Accept ance Test i ng:   Fur ni sh al l  mat er i al s,  l abor ,  and f aci l i t i es 
r equi r ed f or  mol di ng,  cur i ng,  t est i ng,  and pr ot ect i ng t est  speci mens 
at  t he s i t e and i n t he l abor at or y.    Ut i l i ze st eel  mol ds f or  mol di ng 
t he beam speci mens.   Fur ni sh and mai nt ai n boxes or  ot her  f aci l i t i es 
sui t abl e f or  st or i ng and cur i ng t he speci mens at  t he s i t e whi l e i n t he 
mol d wi t hi n t he t emper at ur e r ange st i pul at ed by ASTM C31/ C31M.   
Pr ovi de f l exur al  l oadi ng equi pment  i n accor dance wi t h ASTM C78/ C78M.

c.   Cont r act or  Qual i t y Cont r ol :   Ut i l i ze onl y an appr oved,  i ndependent ,  
commer ci al  l abor at or y f or  sampl i ng and t est i ng,  except  f or  t est i ng  
cement i t i ous mat er i al s and admi xt ur es,  t he manuf act ur er ' s l abor at or y 
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can be use.

d.   Labor at or y I nspect i on:   The Cont r act i ng Of f i cer  or  hi s/ her  
r epr esent at i ve wi l l  i nspect  t he l abor at or y equi pment  and t est  
pr ocedur es pr i or  t o t he st ar t  of  concr et i ng oper at i ons f or  conf or mance 
t o ASTM C1077.   The l abor at or y cer t i f i cat i on i s r equi r ed f or  t he 
dur at i on of  t he pr oj ect .

1. 4. 4   Al l owabl e Tol er ances

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Tabl e 5 i s a compr ehensi ve l i s t i ng of  
geomet r i c and t est i ng l i mi t s and cor r espondi ng 
al l owabl e var i at i ons.   Edi t  t hose val ues as 
appr opr i at e f or  t he pr oj ect .   Edi t  l i ne i t ems as 
appr opr i at e.   Wher e payment  adj ust ment  i s not  t o be 
done,  edi t  t he exceedance act i on col umn t o r emove 
pay adj ust ment  and add r equi r ement .

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

Compl y wi t h t he l i mi t s f or  par amet er s shown i n Tabl e 5.   The t abl e 
i dent i f i es speci f i ed l i mi t s and al l owabl e t ol er ances f r om t hese l i mi t s.

Tabl e 5
Li mi t s and Al l owabl e Var i at i ons

Par amet er Speci f i ed Li mi t Al l owabl e Var i at i on Exceedi ng Act i on

Gr ade as shown on
cont r act  dr awi ngs

as shown on
cont r act  dr awi ngs

r emove and r epl ace

Al i gnment as shown on
cont r act  dr awi ngs

Up t o 13 mm1/ 2 i nch 
var i at i on

r emove and r epl ace 
( const r uct i on and 
t r ansver se j oi nt s 
onl y)

Thi ckness as shown on
cont r act  dr awi ngs

Pl us or  Mi nus 6 mm
1/ 4 i nch

pay adj ust ment  up 
t o 13 mm1/ 2 i nch 
ot her wi se r emove 
and r epl ace

Densi t y Per  ASTM D1557 98. 0 per cent  i nt er i or

96. 0 per cent  at
j oi nt s

r emove and r epl ace

Smoot hness checked wi t h 4 m12 f t
 st r ai ght edge

Up t o 10 per cent  of
al l  measur ement s
wi t hi n speci f i ed

l i mi t

pay adj ust ment  or  
r emove and r epl ace

Har dst ands,  par ki ng
ar eas,  open st or e

ar eas

Longi t udi nal  and
Tr ansver se

9. 5 mm3/ 8 i nch
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Tabl e 5
Li mi t s and Al l owabl e Var i at i ons

Par amet er Speci f i ed Li mi t Al l owabl e Var i at i on Exceedi ng Act i on

Roads and St r eet s Longi t udi nal
Tr ansver se

5 mm3/ 16 i nch
6 mm1/ 4 i nch

Abr upt  Of f set s Any Di r ect i on 3 mm1/ 8 i nch gr i nd speci f i ed 
t ol er ance or  r emove 
and r epl ace

Sur f ace Text ur e Conf or mi ng t o
desi gnat ed t est

pat ch on t est  sect i on

Up t o 5 per cent  of
ar ea l ess t han t est

pat ch sur f ace
t ext ur es

Pay adj ust ment  or  
r emove and r epl ace

St r engt h Speci f i ed St r engt h Not  mor e t han 10
per cent  of  st r engt h
r esul t s can be l ess

t han f ' c

Remove and r epl ace 
i f  mor e t han 10 
per cent  of  t est  
r esul t s i s l ess 
t han speci f i ed f ' c

1. 5   SUBMI TTALS

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

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

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

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
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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

Bat chi ng and Mi xi ng Pl ant

Tr anspor t i ng and Pl aci ng Met hods

Test  Sect i on

Pl acement  Schedul e

Cont r act or  Qual i t y Cont r ol

SD- 03 Pr oduct  Dat a

Pl aci ng and Spr eadi ng;  G,  PO

Joi nt s;  G,  AO

SD- 05 Desi gn Dat a

Mi xt ur e Pr opor t i oni ng St udi es;  G,  DO

SD- 06 Test  Repor t s

Sampl i ng and Test i ng;  G,  DO

SD- 07 Cer t i f i cat es

Cont r act or  Qual i t y Cont r ol  St af f ;  G,  AO

Labor at or y Accr edi t at i on;  G,  AO

Commer ci al  Labor at or y;  G,  DO

1. 6   QUALI TY ASSURANCE

1. 6. 1   Sampl i ng and Test i ng

The Gover nment  may sampl e and t est  aggr egat es and concr et e dur i ng 
const r uct i on and i nspect  pr oduct i on and pl acement  f aci l i t i es and equi pment  
t o det er mi ne compl i ance wi t h t he speci f i cat i ons as speci f i ed her ei n and as 
ot her wi se consi der ed appr opr i at e.   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.   Test i ng 
per f or med by t he Gover nment  wi l l  not  r el i eve t he Cont r act or  f r om t he 
qual i t y cont r ol  t est i ng r equi r ement s speci f i ed.
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1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

1. 7. 1   Bul k Cement i t i ous Mat er i al s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cement  st or age consi st s of  dedi cat ed pl ant  
s i l os f or  each cement i t i ous mat er i al .   I n addi t i on,  
hi gher  capaci t y st or age t anker s ( aka guppi es,  pi gs)  
ar e of t en st or ed on si t e.   Cement i t i ous mat er i al s 
ar e usual l y t r uck haul ed f r om t he cl osest  t er mi nal  
or  r ai l  car s can be used as a t empor ar y t er mi nal .   
Pr ovi de Dual  s i l os cont ai ni ng a c l ear  ai r  space 
bet ween si l o s i dewal l s t o pr event  cr oss 
cont ami nat i on.

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

Fur ni sh cement i t i ous mat er i al  i n bul k.   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 f or  st or age at  t he s i t e,  not  
exceedi ng 65 degr ees C 150 degr ees F.   Pr ovi de separ at e f aci l i t i es f or  
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. 7. 1. 1   Tr anspor t i ng Cement i t i ous Mat er i al s

When bul k cement i t i ous mat er i al  i s  not  unl oaded f r om pr i mar y car r i er s 
di r ect l y i nt o weat her - t i ght  hopper s at  t he bat chi ng pl ant ,  t r anspor t at i on 
f r om t he r ai l head,  mi l l ,  or  i nt er medi at e st or age t o t he bat chi ng pl ant   i n 
adequat el y desi gned weat her - t i ght  t r ucks,  conveyor s,  or  ot her  means t hat  
wi l l  compl et el y pr ot ect  t he cement i t i ous mat er i al  f r om exposur e t o 
moi st ur e.

1. 7. 1. 2   St or age of  Cement i t i ous Mat er i al s

I mmedi at el y upon r ecei pt  at  t he s i t e of  t he wor k,  st or e cement i t i ous 
mat er i al s i n a dr y and pr oper l y vent i l at ed st r uct ur e.   Pr ovi de  st or age 
f aci l i t i es t o per mi t  easy access f or  i nspect i on and i dent i f i cat i on.   To 
pr event  cement  f r om becomi ng undul y aged af t er  del i ver y,  use any cement  
t hat  has been st or ed at  t he s i t e f or  60 days or  mor e bef or e usi ng cement  
of  l esser  age.

1. 7. 2   Aggr egat e Mat er i al s

1. 7. 2. 1   St or age

St or e aggr egat e at  t he s i t e of  t he mi xi ng pl ant ,  avoi di ng br eakage,  
segr egat i on,  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 i n f r ee- dr ai ni ng st ockpi l es.   
Pr ovi de f r ee- dr ai ni ng st or age f or  aggr egat e  at  l east  24 hour s i mmedi at el y 
pr i or  t o use.   

1. 7. 2. 2   Handl i ng

Handl e aggr egat e  pr event i ng segr egat i on or  degr adat i on.   Keep vehi c l es 
used f or  st ockpi l i ng or  movi ng aggr egat e c l ean of  f or ei gn mat er i al s.   
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PART 2   PRODUCTS

2. 1   BATCHI NG AND MI XI NG PLANT

2. 1. 1   Locat i on of  Pl ant

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The mi xi ng pl ant  shoul d be on t he 
const r uct i on s i t e or  as c l ose as possi bl e,  but  
shoul d be no f ur t her  t han 15 mi nut es haul  t i me f r om 
t he pl aci ng si t e.   Thi s i s especi al l y t r ue i f  t he 
pr oj ect  i s  on a mi l i t ar y f aci l i t y .   The secur i t y 
del ays at  ent r ances ar e pr ohi bi t i ve.  

Ti me f or  t hi s Submi t t al  i s  i nt ended t o pr ovi de 
advance i nf or mat i on t o t he f i el d st af f  so t hat  
t i mel y pl ant  i nspect i on can be done.

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

Submi t  det ai l s and dat a on t he RCC Bat chi ng and Mi xi ng Pl ant  a mi ni mum of  
30 days i n advance of  RCC t est  sect i on const r uct i on and pr i or  t o pl ant  
assembl y.  Locat e t he mi xi ng pl ant  onsi t e as i ndi cat ed on t he dr awi ngs.  
I ncl ude as a mi ni mum t he f ol l owi ng:

a.  Det ai l ed l ayout  of  aggr egat e st ockpi l es and RCC bat chi ng equi pment .

b.  Equi pment  manuf act ur er ' s l i t er at ur e on t he Bat chi ng and Mi xi ng Pl ant  
pr i or  t o pl an 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 and t o 
i ncl ude but  not  l i mi t ed t o:

( 1)  Cement i t i ous mat er i al  st or age,  handl i ng,  and cont r ol s

( 2)  Aggr egat e handl i ng cont r ol s

( 3)  Wat er  syst em cont r ol s

( 4)  Mi xer s and cont r ol s

( 5)  Re- scr eeni ng syst ems

( 6)  Cool i ng syst ems

( 7)  Pl ant  conveyor s,  bi ns,  and f eeder s

( 8)  I f  t r uck mi xer s ar e used,  a cer t i f i ed 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  and Cal i br at i on 
document at i on on al l  measur i ng and wei ghi ng devi ces,  submi t t ed 
pr i or  t o uni f or mi t y t est i ng.

2. 1. 2   Type of  Pl ant

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pl ant  capaci t y shoul d be gover ned by t he 
l aydown pat t er n or  t he s i ze of  t he j ob t o hel p 
el i mi nat e or  mi ni mi ze col d j oi nt s.

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

Desi gn and oper at e t he mi xi ng pl ant  t o pr oduce an RCC mi xt ur e wi t hi n t he 
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speci f i ed t ol er ances.   Use a st at i onar y- t ype pl ant  havi ng a t wi n- shi f t  pug 
mi l l  mi xer  and  ei t her  wei gh- bat ch t ype or  cont i nuous t ype wi t h a mi ni mum 
r at ed capaci t y of  [ 230] [ _____]  met r i c t ons 250 t ons per  hour .   Use a 
pl ant   equi pped wi t h posi t i ve means f or  cont r ol l i ng and adj ust i ng t he 
mi xi ng t i me ( amount  of  mi xi ng) ,  mai nt ai ni ng t he t i me of  mi xi ng const ant ,  
and mai nt ai ni ng t he speed of  r ot at i on of  t he pug mi l l  shaf t s const ant .

2. 1. 3   Cement i t i ous Mat er i al  Feed Uni t

Use sui t abl e equi pment ,  i ncor por at i ng ei t her  wei ghi ng or  vol umet r i c 
measur ement s,   t o separ at el y bat ch or  f eed t he r equi r ed per cent age of  each 
cement i t i ous mat er i al  i n t he mi xt ur e wi t hi n t ol er ances speci f i ed.   Use 
si l os and f eeder s  equi pped and oper at ed so t hat  no caki ng of  mat er i al  or  
var i at i on i n f eed wi l l  occur ,  i ncl udi ng use of  any necessar y ai r  pr essur e 
or  vacuum vent s on t he si l os.   Pr ovi de pr ovi s i ons f or  r eadi l y sampl i ng 
each cement i t i ous mat er i al .

2. 1. 4   Aggr egat e Bi ns

Pr ovi de aggr egat e bi ns f or  aggr egat e st or age,  one f or  each si ze gr oup wi t h 
each bi n havi ng suf f i c i ent  capaci t y t o suppl y t he mi xer  cont i nuousl y 
oper at i ng at  f ul l  capaci t y.   Ar r ange t he bi ns t o ensur e separ at e st or age 
of  appr opr i at e f r act i ons of  aggr egat e,  and each compar t ment   pr ovi ded wi t h 
some means of  pr event i ng spi l l i ng of  mat er i al  i nt o ot her  bi ns.   Unl ess t he 
aggr egat e i n t he bi n i s r eadi l y v i s i bl e t o oper at i ng per sonnel ,  equi p each 
aggr egat e bi n wi t h mechani cal  or  el ect r i cal  t el l t al es t o i ndi cat e when t he 
aggr egat e i n t he bi n i s bel ow l evel  t o per mi t  accur at e pr opor t i oni ng t o 
mi xi ng uni t .   Const r uct  each bi n  so t hat  a r epr esent at i ve sampl e may be 
r eadi l y and saf el y obt ai ned f r om each bi n di schar ge dur i ng pl ant  
oper at i ons.    Pr ovi de appr opr i at e means  f or  separ at el y st or i ng,  met er i ng,  
and f eedi ng i nt o t he mi xer  when t he use of  bl ended mat er i al  i s  necessar y.

2. 1. 5   Wat er  Cont r ol  Uni t s

Pr ovi de sat i sf act or y means,  i ncor por at i ng ei t her  wei ghi ng,  met er i ng,  or  
vol umet r i c measur ement s,   t o bat ch or  f eed t he r equi r ed quant i t y of  wat er  
i n t he mi xt ur e wi t hi n t ol er ances speci f i ed.   Pr ovi de adj ust i ng cont r ol s 
t hat  ar e conveni ent  t o and capabl e of  easy and accur at e oper at i on by t he 
mi xer  oper at or .   When met er i ng cont r ol s t he quant i t y of  wat er ,  pr ovi de 
capabi l i t y  f or   a f i xed quant i t y of  wat er  del i ver ed t hr ough t he met er  t o 
be r eadi l y checked by wei ght  or  vol ume.   A wat er  st or age t ank i s r equi r ed 
t o pr event  sur ge dr awdown ef f ect .

2. 1. 6   Bat chi ng or  Feedi ng Tol er ances

Pr ovi de bat chi ng or  f eedi ng t o  conf or m t o t he mi xt ur e pr opor t i ons 
di r ect ed wi t hi n t he t ol er ances i n Tabl e 4.   For  bat ch- t ype pl ant s,  t he 
var i at i on i s i n per cent  by wei ght  f r om bat ch wei ght  of  each mat er i al  based 
on t he mi xt ur e pr opor t i ons di r ect ed.   For  cont i nuous f eedi ng and mi xi ng 
pl ant s,  t he var i at i on i s i n per cent  by wei ght  f r om t he mi xt ur e pr opor t i ons 
of  each mat er i al  desi gned t o be i n a t ot al  t i med sampl e obt ai ned f r om a 
desi gnat ed l ocat i on i n t he pl ant .

SECTI ON 32 13 13. 17  Page 24



Tabl e 4
Bat chi ng or  Feedi ng Tol er ances

Mat er i al Tol er ance,  per cent

Each Cement i t i ous Mat er i al pl us or  mi nus 2. 0

Wat er pl us or  mi nus 3. 0

Admi xt ur es zer o t o pl us 4. 0

Each I ndi vi dual  Aggr egat e Si ze Gr oup pl us or  mi nus 3. 0

Tot al  Aggr egat e pl us or  mi nus 4. 0

2. 1. 7   Addi t i onal  Requi r ement s f or  Bat ch- Type Mi xi ng Pl ant s

a.   Pl ant  Scal es:   Ut i l i ze pl ant  scal es conf or mi ng t o r equi r ement s of  
NRMCA CPMB 100,  wi t h modi f i cat i ons as f ol l ows:   Use pl ant  scal es f or  
any wei gh box or  hopper  t hat  ar e of  ei t her  beam or  spr i ngl ess- di al  
t ype and sensi t i ve t o 0. 5 per cent  of  maxi mum l oad r equi r ed.   Beam- t ype 
scal es havi ng a separ at e beam f or  each si ze aggr egat e,  wi t h a s i ngl e 
poi nt er  act uat ed f or  each beam and a t ar e beam f or  bal anci ng hopper .

b.   Wei gh Box or  Hopper  f or  Aggr egat es:   Pr ovi de wei gh box or  hopper  f or  
aggr egat es t hat  conf or m t o r equi r ement s of  NRMCA CPMB 100,  wi t h 
modi f i cat i ons as f ol l ows:   Means f or  wei ghi ng each bi n s i ze of  
aggr egat e i n a wei gh box or  hopper  suspended on scal es,  ampl e i n s i ze 
t o hol d a f ul l  bat ch wi t hout  r unni ng over .   The gat e desi gn on bot h 
t he bi ns and t he hopper s ar e r equi r ed t o pr event  l eakage of  aggr egat e 
when cl osed.   On manual l y or  semi - aut omat i cal l y oper at ed pl ant s,  
pr ovi de an i nt er l ocki ng devi ce t o pr event  openi ng mor e t han one gat e 
at  a t i me.   The i nt er l ocki ng devi ce i s not  r equi r ed on aut omat i c 
pl ant s desi gned f or  s i mul t aneous wei ghi ng of  al l  s i zes of  aggr egat e 
whi l e t he pl ant  i s oper at i ng under  aut omat i c cont r ol .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y or  del et e GGBFS ( br acket ed)  sent ence.

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

c.   Wei gh Hopper s f or  Cement i t i ous Mat er i al s:   Wei gh hopper s f or  
cement i t i ous mat er i al s ar e t o conf or m t o r equi r ement s of  NRMCA CPMB 100,  
wi t h modi f i cat i ons as f ol l ows:   Pr ovi de  wei gh hopper s wi t h suf f i c i ent  
capaci t y t o hol d not  l ess t han 10 per cent  i n excess of  t he wei ght  of  
t he cement i t i ous mat er i al  r equi r ed f or  one bat ch.   Por t l and cement  and 
pozzol an may bot h be wei ghed cumul at i vel y i n t he same hopper  on t he 
same scal e,  pr ovi ded t he Por t l and cement  i s wei ghed f i r st ,  or  t he 
Por t l and cement  and pozzol an may be wei ghed i n separ at e hopper s on 
separ at e scal es.   Suspend t he hopper   on di al  or  beam scal es equi pped 
wi t h a poi nt er  so t he t ar e wei ght  of  t he hopper  i s shown f or  each 
wei ghi ng;  net  wei ght  of  cement i t i ous mat er i al  i s  t o be measur ed wi t hi n 
1 per cent  of  t he wei ght  r equi r ed.

d.   Mi xer  Uni t :   Ut i l i ze a st at i onar y mi xer  of  t he t wi n pug mi l l - t ype 
capabl e of  pr oduci ng a uni f or m mi xt ur e wi t hi n t ol er ances speci f i ed f or  
bat ch met hod mi xer .   Use a mi xer  wi t h t he f ol l owi ng pr oper t i es:

( 1)  A t i me l ock,  accur at e wi t hi n 5 seconds,  t o cont r ol  oper at i on of  
t he compl et e mi xi ng cycl e by l ocki ng t he wei gh hopper  gat e af t er  
mi xer  i s char ged unt i l  c l osi ng of  mi xer  gat e t hr oughout  dr y-  and 
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wet - mi xi ng per i ods.  The dr y- mi xi ng per i od i s def i ned as t he 
i nt er val  of  t i me bet ween t he openi ng of  t he wei gh hopper  and t he 
appl i cat i on of  wat er .   The wet - mi xi ng per i od i s t he i nt er val  
bet ween appl i cat i on of  wat er  and t he openi ng of  t he mi xer  gat e.

( 2)  Cont r ol  of  mi xi ng t i me capabl e of  bei ng set  at  i nt er val s of  not  
mor e t han 5 seconds t hr oughout  cycl es up t o 3 mi nut es.

( 3)  A mechani cal  bat ch count er  i nst al l ed as par t  of  t he t i mi ng devi ce 
and be desi gned t o pr ecl ude r egi st er  of  dr y bat ches or  of  any 
mat er i al  r un t hr ough dur i ng oper at i on of  pul l i ng bi ns.       

2. 1. 8   Addi t i onal  Requi r ement s f or  Cont i nuous- Mi xi ng Pl ant s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he br acket ed st at ement  except  f or  
smal l  or  l ow- pr oduct i on j obs.

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

a.  Pr ovi de aggr egat e f eed wi t h t he f ol l owi ng pr oper t i es f or  each bi n:

( 1)  Feed r at e cont r ol l ed by a var i abl e speed bel t ,  gat e r emot el y 
oper at ed f r om t he cent r al  cont r ol  panel ,  cal i br at ed t o accur at el y 
del i ver  any speci f i ed quant i t y of  mat er i al  wi t hi n t he r equi r ed 
t ol er ance.  

( 2)  Feed r at e r eadi l y adj ust abl e f r om t he cont r ol  panel  t o change 
aggr egat e pr opor t i ons or  t o compensat e f or  changes i n moi st ur e 
cont ent .

( 3)  Feed r at e cont r ol s aut omat i cal l y mai nt ai n t he est abl i shed 
pr opor t i ons of  aggr egat e when t he combi ned aggr egat e del i ver y i s 
i ncr eased or  decr eased.

 
( 4)  Combi ned aggr egat e bel t  f eedi ng equi pped wi t h an appr oved bel t  

scal e t hat  oper at e aut omat i c cont r ol s,  ei t her  el ect r oni c or  
mechani cal ,  whi ch wi l l  mai nt ai n t he est abl i shed pr opor t i on of  each 
cement i t i ous mat er i al  and wat er  as r at i os of  t he t ot al  aggr egat e,  
wi t h pr ovi s i ons f or  r eadi l y changi ng t he pr opor t i ons at  t he 
cont r ol  panel .

( 5)  Capabi l i t y  f or  st or i ng,  met er i ng,  and f eedi ng bl end mat er i al  as a 
separ at e mat er i al  when use of  bl endi ng mat er i al  i s  necessar y.

b.  Pr ovi de cement i t i ous mat er i al  cont r ol  wi t h t he f ol l owi ng pr oper t i es:

( 1)  Appr oved syst em t o separ at el y met er  t he r equi r ed amount  of  each 
cement i t i ous mat er i al  i n t he mi x wi t hi n t he t ol er ance speci f i ed.

( 2)  Met er i ng by r eadi l y adj ust abl e vane f eeder s or  ot her  appr oved 
posi t i ve met er i ng devi ces.  

( 3)  Met er i ng and f eed desi gned and cont r ol l ed so t hat  t he cement i t i ous 
mat er i al  i s  uni f or ml y f ed i nt o t he mi xer  or  i nt o t he st r eam of  
aggr egat e on t he f eeder  bel t ,  al l  wi t h necessar y cont r ol s t o 
pr event  l oss of  cement i t i ous mat er i al  as dust  or  i n any ot her  f or m.

( 4)  Cont r ol  of  t he quant i t y of  each cement i t i ous mat er i al  
aut omat i cal l y l i nked t o t he aggr egat e bel t  scal es.
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( 5)  A pr ovi s i on so t he amount  of  each cement i t i ous mat er i al  del i ver ed 
can be r eadi l y sampl ed and checked by wei ght .    

c.  Pr ovi de a mi xer  uni t  wi t h t he f ol l owi ng pr oper t i es:

( 1)  Bl ades adj ust abl e f or  angul ar  posi t i on on shaf t s and r ever si bl e t o 
r et ar d f l ow of  t he mi xt ur e.  

( 2)  A manuf act ur er ' s pl at e i ndi cat i ng net  vol umet r i c cont ent s of  mi xer  
at  sever al  hei ght s per manent l y i nscr i bed on t he wal l  and t he r at e 
of  f eed of  aggr egat e per  mi nut e at  pl ant - oper at i ng speed.     

d.   Pr ovi de a di schar ge hopper  havi ng a capaci t y of  at  l east  one met r i c t on
t on equi pped wi t h dump gat es t o assur e r api d and compl et e di schar ge 
wi t hout  segr egat i on.

2. 2   MATERI AL SOURCES

Cer t i f i ed copi es of  l abor at or y t est  r epor t s and sour ces f or  cement ,  
suppl ement ar y cement i t i ous mat er i al s ( SCM) ,  aggr egat es,  admi xt ur es,  cur i ng 
compound,  epoxy,  and pr opr i et ar y pat chi ng mat er i al s pr oposed f or  use on 
t hi s pr oj ect .   Per f or m al l  aggr egat e t est s no ear l i er  t han 9 mont hs pr i or  
t o cont r act  awar d.

2. 2. 1   Aggr egat e Sour ces

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The speci f i cat i on pr ovi des i n Tabl e 6,  a 
compl et e l i s t  of  mat er i al  pr oper t i es t hat  t he 
aggr egat e must  have t o be used on t he pr oj ect .   I t  
i s  t he Cont r act or ' s r esponsi bi l i t y  t o f i nd sour ces 
t hat  meet  t hose r equi r ement s pr i or  t o t he st ar t  of  
wor k and t hr oughout  t he wor k.

Wher e compl et e t est i ng has been done t o det er mi ne 
accept abl e sour ces,  i t  may be expedi ent  t o l i s t  t he 
sour ces t hat  have been t est ed and ar e accept abl e.

Wher e i t  i s  i nt ended t hat  a speci f i c  sour ce or  
sour ces be used excl usi vel y,  t hey shoul d be l i s t ed 
and so st at ed.

Per f or mance t est i ng of  aggr egat e wi l l  r equi r e at  
l east  90 days t o per f or m t he r equi r ed f r eezi ng and 
t hawi ng t est s.   Requi r ement s f or  Cont r act or  t est i ng 
or  desi gn phase gover nment  t est i ng of  aggr egat e 
qual i t y shoul d be eval uat ed based on pr oj ect  
schedul e r equi r ement s.

Wher e ser vi ce r ecor ds ar e accept abl e i n l i eu of  
per f or mance t est i ng,  sat i sf act or y ser vi ce r ecor d f or  
an aggr egat e wi l l  be det er mi ned based on t he 
aggr egat e' s abi l i t y  t o r esi st  degr adat i on under  
t r af f i c  and/ or  c l i mat i c condi t i ons s i mi l ar  t o t hat  
expect ed dur i ng i t s use.   I f  per f or mance dat a 
i ndi cat e t hat  an aggr egat e i s suscept i bl e t o one or  
mor e of  t he above ment i oned pr obl ems,  t hat  sour ce of  
aggr egat e wi l l  be r ej ect ed.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Locat e and t est  t he sour ces f r om whi ch t he aggr egat es ar e t o be obt ai ned.   
Pr ovi de al l  aggr egat e f or  each nomi nal  s i ze gr oup of  aggr egat es f r om a 
si ngl e aggr egat e sour ce and t hat  meet  speci f i ed qual i t y r equi r ement s.   
Compl et e aggr egat e qual i t y t est i ng pr i or  t o per f or mi ng mi xt ur e pr opor t i on 
st udi es.  

2. 2. 2   Por t l and Cement  Sour ce

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Conf i r m t hat  r equi r ed por t l and cement  i s 
avai l abl e i n t he r equi r ed quant i t y f r om a si ngl e 
sour ce.

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

Pr ovi de por t l and cement  f r om sour ces act i vel y pr oduci ng por t l and cement  
t hat  have a document ed r ecor d of  consi st ent  physi cal  and chemi cal  
pr oper t i es meet i ng t he speci f i ed pr ovi s i ons of  ASTM C150/ C150M.    Pr ovi de 
al l  por t l and cement  f or  t he pr oj ect   f r om a si ngl e sour ce.   A second 
sour ce of  por t l and cement  may be used i f  document at i on i s pr ovi ded t hat  
t he pr i mar y sour ce cannot  pr ovi de f or  t he ent i r e pr oj ect  needs.   Test  
addi t i onal  t r i al  mi xt ur es t o conf i r m mi xt ur e per f or mance.

2. 2. 3   Aggr egat e Sampl es

Pr ovi de f aci l i t i es f or  obt ai ni ng r epr esent at i ve t est  sampl es f or  
Gover nment  t est i ng.   Obt ai n sampl es of  aggr egat es dur i ng pavi ng at  t he 
poi nt  of  bat chi ng.   Addi t i onal  t est s and anal yses of  aggr egat es at  var i ous 
st ages i n t he pr ocessi ng and handl i ng oper at i ons may be made by t he 
Gover nment  at  t he di scr et i on of  t he Cont r act i ng Of f i cer .

2. 2. 4   Pozzol an Sour ce

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Not e:   Conf i r m t hat  r equi r ed pozzol an i s avai l abl e 
i n t he r equi r ed quant i t y f r om a si ngl e sour ce.

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

Pr ovi de pozzol an f r om sour ces act i vel y pr oduci ng pozzol an t hat  have a 
document ed r ecor d of  consi st ent  physi cal  and chemi cal  pr oper t i es meet i ng 
t he speci f i ed pr ovi s i ons of  ASTM C618.   Submi t  pr oduct i on t est s f or  t he 
past  2 year s t o ver i f y accept abl e per f or mance.   Pr ovi de al l  pozzol an f or  
t he pr oj ect  f r om a si ngl e sour ce.

2. 2. 5   Gr ound Gr anul at ed Bl ast  Fur nace Sl ag Sour ce

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Conf i r m t hat  r equi r ed GGBFS i s avai l abl e i n 
t he r equi r ed quant i t y f r om a si ngl e sour ce.

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

Pr ovi de GGBFS f r om sour ces act i vel y pr oduci ng GGBFS t hat  have a document ed 
r ecor d of  consi st ent  physi cal  and chemi cal  pr oper t i es meet i ng t he 
speci f i ed pr ovi s i ons of  ASTM C989/ C989M.   Submi t  pr oduct i on t est s f or  t he 
past  2 year s t o ver i f y accept abl e per f or mance.   Pr ovi de al l  GGBFS f or  t he 
pr oj ect  f r om a si ngl e sour ce.
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2. 3   CEMENTI TI OUS MATERI ALS

2. 3. 1   Por t l and Cement

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The opt i on of  Type I  or  Type I I  por t l and 
cement  shoul d nor mal l y be speci f i ed,  but  onl y t ype 
I I  por t l and cement  shoul d be r equi r ed when moder at e 
r esi st ance t o sul f at e at t ack i s needed.   Low al kal i  
cement s shoul d be r equi r ed when al kal i  r eact i ve 
aggr egat es ar e used i n t he concr et e.   The f al se set  
r equi r ement  shoul d be added i f  a hi st or y of  f al se 
set  exi st s f or  t he ar ea.   Por t l and cement  may al so 
be speci f i ed usi ng per f or mance speci f i cat i on ASTM 
C1157.

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

Pr ovi de por t l and cement  conf or mi ng t o ASTM C150/ C150M,  Type I  or  I I .   Use 
l ow al kal i  cement   i f  t he pr oposed aggr egat es ar e f ound t o have gr eat er  
t han 0. 04 per cent  expansi on when t est ed i n accor dance wi t h par agr aph:  
Al kal i - Si l i ca React i v i t y.   

2. 3. 2   Pozzol an

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The suppl ement al  r equi r ement s f or  l i mi t  on 
al kal i es and l i mi t  on r eact i v i t y i n br acket s shoul d 
be speci f i ed any t i me l ow al kal i  cement  i s speci f i ed 
or  i f  c l ass C pozzol an i s per mi t t ed.   Cl ass C 
pozzol an shoul d not  be used i f  t her e i s pot ent i al  
f or  sul f at e at t ack.   The suppl ement al  r equi r ement s 
a- c shoul d be used i f  t her e i s pot ent i al  f or  sul f at e 
at t ack.

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

Ut i l i ze f l y  ash conf or mi ng t o t he r equi r ement s of  ASTM C618,  Cl ass F wi t h 
a l oss on i gni t i on not  exceedi ng 4 per cent ,  i ncl udi ng t he opt i onal  
r equi r ement s f or  dr y i ng shr i nkage,  uni f or mi t y,  and ef f ect i veness i n 
cont r ol l i ng Al kal i - Si l i ca r eact i on.   Use 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 Cal c i um Oxi de ( CaO)  cont ent  of  
l ess t han 8 per cent .

2. 3. 3   Por t l and- Pozzol an Cement

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The opt i onal  r equi r ement  f or  mor t ar  expansi on 
shoul d be speci f i ed when t he Por t l and- pozzol an 
cement  wi l l  be used wi t h al kal i - r eact i ve aggr egat e.

I f  por t l and- pozzol an cement  i s not  l ocal l y and 
r eadi l y avai l abl e,  r emove t hi s par agr aph and al l  
ot her  r ef er ences t o t he mat er i al  i n t hi s 
speci f i cat i on.

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

Ut i l i ze por t l and- pozzol an cement  conf or mi ng t o t he r equi r ement s of  
ASTM C595/ C595M,  Type I P.

SECTI ON 32 13 13. 17  Page 29



2. 3. 4   Gr ound Gr anul at ed Bl ast  Fur nace Sl ag

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  gr ound gr anul at ed bl ast  f ur nace sl ag i s 
not  l ocal l y and r eadi l y avai l abl e,  r emove t hi s 
par agr aph and al l  ot her  r ef er ences t o t he mat er i al  
i n t hi s speci f i cat i on.   Sel ect  t he appr opr i at e gr ade 
of  GGBFS.

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

Ut i l i ze gr ound gr anul at ed bl ast  f ur nace sl ag conf or mi ng t o t he 
r equi r ement s of  ASTM C989/ C989M,  gr ade 100 or  120.

2. 4   WATER

Pr ovi de wat er  conf or mi ng t o t he r equi r ement s of  COE CRD- C 400 t hat  i s 
c l ean,  f r esh,  and f r ee f r om i nj ur i ous amount s of  oi l ,  aci d,  sal t ,  al kal i ,  
or gani c mat t er ,  and ot her  subst ances del et er i ous t o t he har deni ng of  
concr et e,  subj ect  t o appr oval .   Wat er  t hat  meet s l ocal  dr i nki ng wat er  
st andar ds and has no pr onounced t ast e or  odor  may be used wi t hout  t est i ng.

2. 5   CURI NG MATERI ALS

a.   Ut i l i ze i mper vi ous- Sheet  mat er i al s conf or mi ng t o ASTM C171.  The t ype 
i s opt i onal .

b.   Ut i l i ze membr ane- f or mi ng cur i ng compound conf or mi ng t o ASTM C309,  Type 
2.

2. 6   AGGREGATES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y t he 90 per cent  l i mi t s i f  l ocal  
i nf or mat i on i ndi cat es t hat  avai l abl e aggr egat es 
cannot  compl y wi t h t hi s r equi r ement  and i t  i s  i n t he 
gover nment ' s best  i nt er est  t o al l ow such a var i at i on.

I f  t he desi r e i s t o use St at e appr oved aggr egat es 
sour ces,  r evi se t he t abl e val ues t o mat ch t he st at e 
r equi r ement s and add suppl ement al  l i ne i t ems as 
necessar y.

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

Fur ni sh,  separ at el y,  bot h f i ne and coar se aggr egat es t hat  meet  
r equi r ement s of  t hese speci f i cat i ons.   The coar se aggr egat e may consi st  of  
one or  mor e nomi nal  s i ze gr oups each consi st i ng of  at  l east  90 per cent  by 
wei ght  of  aggr egat e r et ai ned on t he 4. 75 mm No.  4 s i eve,  and i f  used,  
pr ovi de f i ne aggr egat e and bl endi ng mat er i al   havi ng at  l east  90 per cent  
by wei ght  of  aggr egat e passi ng t he 4. 75 mm No.  4 s i eve.

2. 6. 1   Coar se Aggr egat e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cr ushi ng t he gr avel  t ends t o i mpr ove qual i t y 
and bond char act er i st i cs and gener al l y r esul t s i n 
hi gher  f l exur al  st r engt h of  concr et e and a mor e 
st abl e mi xt ur e under  compact i on.   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 f l exur al  st r engt h wi l l  be at t ai ned by usi ng 
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an uncr ushed gr avel ,  t he possi bi l i t y  of  at t ai ni ng 
hi gher  st r engt h by cr ushi ng t he gr avel  shoul d be 
i nvest i gat ed.   When desi r abl e t o r equi r e al l  t he 
coar se aggr egat e t o be cr ushed,  modi f y t he par agr aph 
by del et i ng uncr ushed gr avel  and addi ng t he sent ence 
i n br acket s.

I f  hi st or y of  aggr egat e sour ces i n t he pr oj ect  ar ea 
i ndi cat es l ower  concr et e st r engt hs ar e caused i f  
dust  and ot her  coat i ngs ar e not  washed f r om t he 
aggr egat e,  t hen t he opt i on i n br acket s f or  washi ng 
aggr egat e shoul d be consi der ed i f  economi cal l y 
j ust i f i ed.

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

Pr ovi de cr ushed or  uncr ushed gr avel ,  cr ushed st one,  or  a combi nat i on 
t her eof f or  coar se aggr egat e.  Pr ovi de cr ushed gr avel  whi ch cont ai n not  l ess 
t han 60 per cent  by wei ght  of  cr ushed par t i c l es s i ze havi ng at  l east  one 
f r eshl y f r act ur ed f ace,  i n each si eve.   Pr ovi de coar se aggr egat es t hat  
consi st  of  c l ean,  har d,  uncoat ed par t i c l es meet i ng t he speci f i ed 
r equi r ement s of  ASTM C33/ C33M and del et er i ous subst ances f or  Cl ass 5S.  
Pr ovi de aggr egat e par t i c l es  gener al l y spher i cal  or  cubi cal  i n shape.

2. 6. 2   Fi ne Aggr egat e

2. 6. 2. 1   Gener al  Requi r ement s

Pr ovi de nat ur al  sand,  manuf act ur ed sand,  or  a combi nat i on of  t he t wo 
meet i ng t he r equi r ement s of  TABLE 6 -  QUALI TY LI MI TS FOR AGGREGATE f or  t he 
f i ne aggr egat e.   Wher e necessar y t o meet  gr adi ng r equi r ement s,  a f i ne 
bl endi ng mat er i al  may be used.  Pr ovi de aggr egat e par t i c l es gener al l y 
spher i cal  or  cubi cal  i n shape and 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.

2. 6. 2. 2   Bl endi ng Mat er i al

To meet  t he speci f i ed gr adat i on,  addi t i onal  f i nes ( mi nus 0. 150 and 0. 075 mm
 No.  100 and No.  200si eve si ze mat er i al ) ,  i f  necessar y,  can be pr ovi ded at  
t he Cont r act or ' s expense by addi ng t o t he aggr egat es a f i ne bl endi ng sand 
or  pozzol an ( f l y  ash) .   I f  pozzol an i s used,  pr ovi de t he same mat er i al  as 
f ur ni shed f or  cement i t i ous mat er i al  i n accor dance wi t h par agr aph 
CEMENTI TI OUS MATERI ALS.   I f  pozzol an i s used f or  bl endi ng addi t i onal  
f i nes, bat ch or  f eed t he mat er i al  t oget her  wi t h pozzol an used as 
cement i t i ous mat er i al .  .   I f  used,  pr ovi de  c l ean,  har d,  s i l i ceous 
mat er i al  f or  bl endi ng sand  meet i ng al l  qual i t y r equi r ement s speci f i ed 
her ei n f or  f i ne aggr egat e.   Fur ni sh t he bl endi ng sand as a separ at e 
mat er i al  t o t he mi xer .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Edi t  Del et er i ous Tabl e accor di ng t o use of  
RCC pavement .  Use ASTM C33/ C33M l i mi t s f or  r oads,  
st r eet s,  and open st or age ar eas.  I ncl ude t est  wi t hi n 
br acket s f or  ai r f i el d pavi ng.

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

2. 6. 3   Al kal i - Si l i ca React i v i t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hese par agr aphs f or  r egi ons wher e 
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aggr egat es have a hi st or y of  hi gh al kal i - s i l i ca 
r eact i v i t y.   Thi s r equi r ement  i s mor e r est r i ct i ve 
t han t he pr ocedur e r equi r ed i n Tabl e 3.

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

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 i n accor dance wi t h ASTM C1260.   Test  bot h 
coar se aggr egat e s i ze gr oups i f  f r om di f f er ent  sour ces.   Eval uat e t he f i ne 
and coar se aggr egat es separ at el y and i n combi nat i on mat chi ng t he pr oposed 
mi x desi gn pr opor t i oni ng.   Pr ovi de t est  r esul t s of  each i ndi v i dual  gr oup 
and combi nat i on havi ng a measur ed expansi on l ess t han 0. 08 per cent  at  28 
days af t er  cast i ng.   Shoul d t he t est  dat a i ndi cat e an expansi on equal  t o 
or  gr eat er  t han 0. 08 per cent ,  r ej ect  t he aggr egat e( s)  or  per f or m 
addi t i onal  t est i ng i n accor dance wi t h ASTM C1567 usi ng one of  t he 
f ol l owi ng opt i ons l i s t ed bel ow.   I f  any of  t he above opt i ons does not  
l ower  t he expansi on t o l ess t han 0. 08 per cent  at  28 days af t er  cast i ng,  
r ej ect  t he aggr egat e( s)  and submi t  new aggr egat e sour ces f or  r et est i ng.   
Submi t  t he r esul t s of  t est i ng t o t he Cont r act i ng Of f i cer  f or  eval uat i on 
and accept ance.  Any changes i n aggr egat e sour ces or  mi x pr opor t i oni ng wi l l  
r equi r e r et est i ng of  t he aggr egat e( s) as st at ed above.

2. 6. 3. 1   Cl ass F Fl y Ash Opt i on

Ut i l i ze t he Cont r act or ' s pr oposed l ow al kal i  por t l and cement  and Cl ass F 
f l y  ash pozzol an i n combi nat i on wi t h t he pr oposed aggr egat e per cent age f or  
t he t est  pr opor t i oni ng.   Use Cl ass F f l y  ash pozzol an i n t he r ange of  20 
per cent  t o 40 per cent  of  t he t ot al  cement i t i ous mat er i al  by mass.   
Det er mi ne t he quant i t y t hat  wi l l  meet  al l  t he r equi r ement s of  t hese 
speci f i cat i ons and t hat  wi l l  l ower  t he expansi on t o l ess t han 0. 08 per cent  
at  28 days af t er  cast i ng.

2. 6. 3. 2   GGBF Opt i on

Ut i l i ze t he Cont r act or ' s pr oposed l ow al kal i  por t l and cement  and gr ound 
gr anul at ed bl ast  f ur nace ( GGBF)  s l ag i n combi nat i on wi t h t he pr oposed 
aggr egat e per cent age f or  t he t est  pr opor t i oni ng.   Use GGBF sl ag i n t he 
r ange of  40 per cent  t o 50 per cent  of  t he t ot al  cement i t i ous mat er i al  by 
mass.   Det er mi ne t he quant i t y t hat  wi l l  meet  al l  t he r equi r ement s of  t hese 
speci f i cat i ons and t hat  wi l l  l ower  t he expansi on t o l ess t han 0. 08 per cent  
at  28 days.

2. 6. 4   Aggr egat e Gr adat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The combi ned aggr egat e gr adi ng i s t he 
pr oper t y t hat  must  be eval uat ed and cont r ol l ed.   
However ,  aggr egat es ar e st ockpi l ed and handl ed i n 
s i ze gr oups t hat  ar e t ypi cal l y f i ne aggr egat e 5 t o 0 
mmNo.  4 t o 0,  19 t o 5 mm3/ 4- i nch t o No.  4,  and 38 t o 
19 mm1. 5 t o 3/ 4 i nch.   Thi s sect i on r equi r es t hat  
t he Cont r act or  desi gnat e t he s i ze gr oups,  t he 
gr adi ngs of  each si ze gr oup,  and t he pr opor t i on of  
each si ze gr oup such t hat  t he combi ned gr adi ng i s 
met .   Typi cal l y t he gr adi ng of  each si ze gr oup i s 
moni t or ed and cont r ol l ed wi t h l i t t l e r egar d f or  t he 
combi ned gr adi ng.   Thi s speci f i cat i on r equi r es t hat  
t he combi ned gr adi ng al so be moni t or ed and 
cont r ol l ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de a combi ned aggr egat e consi st i ng of  a mi ni mum of  at  l east  t wo 
nomi nal  s i ze gr oups of  coar se and f i ne aggr egat e wi t h bl endi ng mat er i al ,  
i f  necessar y,  as pr evi ousl y descr i bed.   Pr ovi de each nomi nal  aggr egat e 
s i ze gr oup  wi t h a gr adat i on such t hat  t he t wo or  mor e mat er i al s can be 
combi ned i n pr opor t i ons t hat  wi l l  pr oduce a combi ned gr adat i on wi t hi n t he 
speci f i ed l i mi t s.  Bat ch separ at el y each si ze gr oup of  aggr egat e and 
bl endi ng mat er i al  and f eed separ at el y t o t he mi xer .  The speci f i ed gr adi ng 
l i mi t s ar e det er mi ned i n a 2 par t  pr ocess:

a.   Det er mi ni ng t he i ni t i al  combi ned aggr egat e gr adi ng 

b.   Det er mi ni ng t he base gr adi ng l i mi t

2. 6. 4. 1   I ni t i al  Combi ned Aggr egat e Gr adi ng Li mi t s

Combi ne nomi nal  aggr egat e s i ze gr oups t o pr oduce a uni f or m di st r i but i on of  
aggr egat e par t i c l es f or mi ng a smoot h,  wel l - gr aded cur ve.   Pr ovi de a 
sel ect ed aggr egat e bl end t hat  f al l s  wi t hi n t he l i mi t s speci f i ed i n t he 
Tabl e 7 -  I ni t i al  Combi ned Aggr egat e Gr adi ng Li mi t s.   Ut i l i ze sSi eve 
anal ysi s of  f i ne and coar se aggr egat es i n accor dance wi t h ( ASTM C136/ C136M,  
ASTM C117)  t o devel op t he Cont r act or ' s sel ect ed aggr egat e bl end and 
i ni t i al  gr adi ng.

Tabl e 7
I ni t i al  Combi ned Aggr egat e Gr adi ng Li mi t s

Si eve Si ze Cumul at i ve Per cent  Passi ng ( by wei ght )

25 mm1 i nch 100

19 mm3/ 4 i nch 85- 100

12. 5 mm1/ 2 i nch 70- 95

9. 5 mm3/ 8 i nch 55- 85

4. 75 mmNo.  4 40- 65

2. 36 mmNo.  8 30- 55

1. 18 mmNo.  16 20- 45

0. 600 mmNo.  30 15- 35

0. 300 mmNo.  50 10- 25

0. 150 mmNo.  100 5- 15

0. 075 mmNo.  200 2- 10

      
2. 6. 4. 2   Base Aggr egat e Gr adi ng Li mi t s

Af t er  t est i ng i s compl et ed and t he aggr egat e bl end meet i ng t he i ni t i al  
combi ned aggr egat e gr adi ng shown i n Tabl e 7 i s sel ect ed,  and af t er  mi x 
pr opor t i ons and pr oper t i es ar e det er mi ned usi ng t he sel ect ed bl end,  t he 
base gr adi ng l i mi t s of  each nomi nal  s i ze gr oup of  aggr egat e t o be used 
dur i ng pr oduct i on i s est abl i shed.   Ut i l i ze t he base gr adi ng l i mi t  f or  each 

SECTI ON 32 13 13. 17  Page 33



nomi nal  aggr egat e s i ze gr oup,  i ncl udi ng any necessar y bl endi ng mat er i al ,  
i n t he mi x pr opor t i oni ng st udy wi t h t ol er ances shown i n Tabl e 8 appl i ed t o 
each i ndi v i dual  s i eve si ze.   The base gr adi ng l i mi t  f or  each aggr egat e 
s i ze gr oup i s used f or  accept ance of  aggr egat es ent er i ng t he mi xer .

Tabl e 8
Gr adi ng Li mi t s f or  Each Aggr egat e Si eve Si ze

Si eves Tol er ance,  pl us or  mi nus
Per cent age Poi nt s

12. 5 mm,  9. 5 mm1/ 2 i nch,  3/ 8 i nch 5

2. 36 mm,  1. 18 mm,  0. 600 mmNo.  8,  No.  16,
No.  30

4

25 mm,  19 mm,  4. 75 mm,  0. 300 mm1 i nch,  3/ 4
i nch,  No.  50,  No.  4

3

0. 150 mm,  0. 075 mmNo.  100,  No.  200 2

2. 7   ADMI XTURES

I f  used,  pr ovi de wat er - r educi ng and r et ar di ng admi xt ur es i n accor dance 
wi t h ASTM C494/ C494M,  Type B or  D.

2. 8   EQUI PMENT

2. 8. 1   Paver  Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s speci f i cat i on pr ohi bi t s t he use of  
t r adi t i onal  asphal t  concr et e paver s.   Those ar e 
paver s t hat  consol i dat e t he mat er i al  usi ng a 
v i br at i ng scr eed pl at e.   The speci f i ed paver ,  al so 
used f or  asphal t  concr et e,  ut i l i zes one or  mor e 
t ampi ng bar s t hat  compact s t he mat er i al  bef or e 
exi t i ng t he machi ne.   Much hi gher  degr ee of  
compact i on i s at t ai ned by t hi s t ype of  machi ne.

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

Pr ovi de heavy- dut y,  t r ack- equi pped paver  machi nes of  t he sel f - pr opel l ed 
t ype,  s i mi l ar  t o l aydown machi nes ( paver s)  used f or  asphal t  concr et e or  
soi l - cement  const r uct i on.   Pr ovi de paver s t hat  ar e:

a.   Equi pped wi t h hopper s,  di st r i but i ng scr ews,  v i br at i ng scr eed and have 
2 t ampi ng bar s,  adj ust abl e scr eeds capabl e of  bei ng oper at ed bot h 
manual l y and aut omat i cal l y,  and equal i z i ng devi ces.

b.   Equi pped wi t h dual  t ampi ng bar s and hi gh densi t y v i br at i ng scr eeds 
capabl e of  pl aci ng t he RCC mi x t o at  l east  90 per cent  of  t he r equi r ed 
densi t y and  of  sui t abl e wei ght  and st abi l i t y  t o spr ead and f i ni sh t he 
concr et e t o t he i ndi cat ed t hi ckness,  smoot hness,  and sur f ace t ext ur e 
r equi r ement s.

c.   Conf i ne edges of  l anes t o t r ue l i nes wi t hout  use of  st at i onar y s i de 
f or ms and pl ace t he concr et e t o t he r equi r ed t hi ckness,  f r ee f r om 
segr egat i on.

d.   Equi pped wi t h i nt er changeabl e s i de f or ms ( shoes)  whi ch f or m t he edge 
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of  t he pavement  l ane  f r om ver t i cal l y t o 15 degr ees f r om ver t i cal .

e.   Desi gned t o oper at e f or war d at  var i abl e speeds and i n r ever se.

2. 8. 2   Paver  Cont r ol

Pr ovi de a paver  wi t h aut omat i c cont r ol  of  bot h l i ne and gr ade by means of  
el ect r oni c cont r ol s oper at i ng f r om st at i onar y st r i ngl i nes on bot h s i des of  
t he paver .   However ,  as appr opr i at e,  a shor t  ski  r i di ng on an adj acent  
paved l ane may be used i n l i eu of  one of  t he st r i ngl i nes.   Laser  cont r ol  
devi ces may be used i n l i eu of  a st r i ngl i ne pr ovi ded t he ent i r e pr ocess i s 
appr oved by Cont r act i ng Of f i cer .  El ect r oni c r adar  sensi ng devi ces may be 
used as scr eed cont r ol  pr ovi ded t he base l ayer  i mmedi at el y bel ow t he RCC 
l ayer  has been mechani cal l y t r i mmed usi ng st r i ngl i nes or  l aser  cont r ol  
devi ces.  Upon f i nal  compact i on and appr oval  of  t he base l ayer ,  no vehi c l es 
or  const r uct i on equi pment  ar e t o be pl aced upon t he ar ea t o r ecei ve RCC.

2. 8. 3   Compact i on Equi pment

2. 8. 3. 1   Vi br at or y Rol l er s

Pr ovi de vi br at or y r ol l er s t hat  ar e sel f - pr opel l ed,  doubl e- dr um,  
st eel - wheel ed.  Li ght ,  wal k behi nd,  pl at e t ype or  s i mi l ar  s i zed vi br at or y 
r ol l er s wi l l  be al l owed t o compact  t he RCC.  Wi t hi n t he r ange of  t he 
oper at i onal  capabi l i t y  of  t he equi pment ,  t he Cont r act i ng Of f i cer  may 
di r ect  or  al l ow var i at i ons wi t hi n t he speci f i ed r ange t o t he f r equency,  
ampl i t ude,  and speed of  oper at i on whi ch r esul t  i n t he r equi r ed densi t y and 
sat i sf act or y sur f ace t ext ur e at  t he f ast est  pr oduct i on r at e.   Use at  l east  
one sel f - pr opel l ed v i br at or y r ol l er ,  i n good oper at i ng condi t i on and 
meet i ng t hese r equi r ement s,  f ul l  t i me f or  each paver  used f ul l  t i me.   
Adj ust ,  modi f y,  or  r epl ace any r ol l er s t hat  pi ck up mat er i al  f r om t he 
sur f ace of  t he pavement .   Pr ovi de vi br at or y r ol l er  havi ng t he f ol l owi ng 
f eat ur es:

a.   An aver age oper at i ng wei ght  per  dr um of  at  l east  2. 7 kg/ mm 150 
pounds/ l i neal  i nch of  dr um.

b.   A dynami c i mpact  t o t he sur f ace t hr ough t he dr ums by means of  
r evol v i ng wei ght s,  eccent r i c shaf t s,  or  ot her  equi val ent  met hods.

c.   A v i br at i ng f r equency of  at  l east  1, 500 cycl es per  mi nut e.

d.   An ampl i t ude bet ween 0. 38 and 1. 02 mm 0. 015 and 0. 040 i nch at  t he 
oper at i ng f r equency used.

e.   Cont r ol s t hat  per mi t  r eady var i at i on of  t he ampl i t ude at  a mi ni mum of  
t wo set t i ngs over  at  l east  50 per cent  of  t he above r ange.

f .   Dr um di amet er   bet ween 1219 and 1676 mm 48 and 66 i nches and bet ween 
1676 t o 2438 mm 66 t o 96 i nches i n wi dt h.

g.   Each dr um equi pped wi t h an oper at i ng scr aper  and pad.

h.   Equi pped wi t h a means of  keepi ng t he dr ums damp dur i ng oper at i on.

2. 8. 3. 2   Rubber - Ti r ed Rol l er

Pr ovi de r ubber - t i r ed r ol l er  havi ng t he f ol l owi ng f eat ur es:
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a.   Smoot h t i r es,  nonosci l l at i ng wheel s and a t i r e pr essur e adj ust abl e 
bet ween a mi ni mum of  345 and a maxi mum of  620 kPa 50 and a maxi mum of  
90 psi  and wi t h a t ot al  l oad bet ween 1400 and 2000 kg 3, 000 and 4, 500 
pounds per  wheel .

b.   2 axl es wi t h at  l east  3 wheel s per  axl e,  of f set  so t he f r ont  and back 
t i r es do not  t r ack i n t he same pat h.

2. 8. 3. 3   Fi ni sh Rol l er

Ut i l i ze a smoot h- wheel ed t andem r ol l er  wi t h a wei ght  of  5 t o 9 met r i c t ons
t ons.   The vi br at or y r ol l er  may be used wi t hout  v i br at i on as a f i ni sh 
r ol l er  t o r emove sur f ace bl emi shes.  Ut i l i ze a f i ni sh r ol l er  wi t h t he st eel  
wheel  coat ed wi t h neopr ene r ubber .

2. 8. 4   St r ai ght edge

Pr ovi de one 3. 6 met er  12 f oot  st r ai ght edge f or  each pavi ng spr eader  f or  
t est i ng t he f i ni shed sur f ace.   Make st r ai ght edges avai l abl e f or  Gover nment  
use upon r equest .   Ut i l i ze st r ai ght edges const r uct ed of  al umi num or  ot her  
l i ght wei ght  met al  and havi ng bl ades of  box or  box- gi r der  cr oss sect i on 
wi t h f l at  bot t om r ei nf or ced t o ensur e r i gi di t y and accur acy;  and handl es 
t o f aci l i t at e movement  on t he pavement .

2. 8. 5   Nucl ear  Densi t y Gauge

Fur ni sh one oper abl e and pr oper l y cal i br at ed nucl ear  densi t y gauge f or  
each paver  conf or mi ng t o ASTM C1040/ C1040M,  Met hod A,  and be of  a 
s i ngl e- pr obe t ype.   Make t he nucl ear  densi t y gauge avai l abl e f or  
Gover nment  use upon r equest .   

2. 8. 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 wi t h t he 
f ol l owi ng f eat ur es and conf i gur at i on:

a.   Be mobi l e,  sel f - pr opel l ed,  and pneumat i cal l y wheel ed.

b.   The cur i ng compound r eser voi r  equi pped wi t h const ant l y mechani cal l y 
( not  ai r )  agi t at i on dur i ng oper at i on and a means f or  compl et el y 
dr ai ni ng t he r eser voi r .

c.   A spr ayi ng syst em consi st i ng of  a mechani cal l y power ed pump whi ch wi l l  
mai nt ai n const ant  pr essur e dur i ng oper at i on and an oper abl e pr essur e 
gauge.

d.   Ei t her  a ser i es of  spr ay nozzl es evenl y spaced t o gi ve 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

e.   Al l  spr ay nozzl es pr ot ect ed wi t h wi nd scr eens.

2. 9   SAWI NG EQUI PMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ret ai n br acket ed sent ence as necessar y t o 
cor r el at e wi t h par agr aph Removal  of  Exi st i ng 
Pavement  Sl ab.   Ot her wi se del et e.   Al so del et e wheel  
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saw opt i on on Navy pr oj ect s.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

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 wi t h t he 
f ol l owi ng f eat ur es and conf i gur at i on:

 
a.   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 .  

b.   Di amond t i pped bl ades.  I f  demonst r at ed t o oper at e pr oper l y,  abr asi ve 
bl ades may be used.   

c.   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.

d.   Wheel  saws 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  38 mm 1- 1/ 2 
i nch wi de t o be used i n t he r emoval  of  concr et e.  

e.   Saws capabl e of  sawi ng t o t he f ul l  dept h r equi r ed.  

f .   Ear l y- ent r y saws may be used,  subj ect  t o demonst r at i on and appr oval  of  
t he Cont r act i ng Of f i cer .   The i ni t i al  sawcut  dept h can not  be changed.  

2. 10   SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner  t o f i l l  i n bl anks as appr opr i at e.   
Speci f i ed st r engt h i s based on f l exur al  st r engt h 
used i n t he st r uct ur al  desi gn of  t he pavement  or  a 
cor r el at i on of  cyl i nder s t o beams shoul d be used.  
The f l exur al  st r engt h r ange f or  RCC i s t ypi cal l y i n 
t he r ange of  450 psi  t o 600 psi 2. 7 t o 4. 2 MPa at  90 
days of  age.  Desi gner  t o ensur e t hat  t hi s st r engt h 
i s at t ai nabl e wi t h t he avai l abl e aggr egat es.   
Speci f y st r engt h at  90 days.   Al t er nat e st r engt h 
ages may be modi f i ed t o 28 or  56 days.  Consul t  t he 
Tr anspor t at i on Syst ems Cent er  f or  mor e gui dance.  
Edi t  t hi s and succeedi ng par agr aphs t o ensur e t he 
st r engt h age i s t he same.

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

2. 10. 1   Speci f i ed Fl exur al  St r engt h

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t he Tai l or i ng Opt i on " Beams" ,  or  
" Cyl i nder s/ Beams" ,  t o speci f y f l exur al  st r engt h f or  
concr et e.  Use " Spl i t t i ng Tensi l e"  i f  speci f y i ng 
st r engt h by cyl i nder s onl y.  Pavement  desi gn i s 
most l y based on t he f l exur al  st r engt h of  t he 
mi xt ur e.   Fi el d cont r ol  of  mi xt ur es i s most  easi l y 
done by eval uat i ng compr essi ve st r engt h.   One 
pur pose of  t he mi x desi gn pr ogr am i s t o cor r el at e 
f l exur al  st r engt h and compr essi ve st r engt h of  t he 
mi xt ur e.   I t  i s  i mpor t ant  t o not  over speci f y 
st r engt h because t hat  wi l l  r esul t  i n mi xt ur es t hat  
gener at e hi gher  heat  and may r esul t  i n mor e cr acki ng 
t han woul d ot her wi se occur .   Consequent l y over desi gn 
st r engt h val ues shoul d be added t o t he ext ent  
r equi r ed but  not  be excessi ve.   I t  shoul d be added 
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t o t he speci f i ed st r engt h and no separ at e pr ovi s i on 
made f or  comput i ng over desi gn st r engt h.   Suggest  
t hat  10 per cent  shoul d be added t o desi gn 
compr essi ve and f l exur al  st r engt hs.

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

Speci f i ed f l exur al  st r engt h,  R,  f or  RCC i s 3. 8 MPa 550 psi  at  28 days as 
det er mi ned by equi val ent  f l exur al  st r engt h,  as speci f i ed i n par agr aph:  
Mi xt ur e Pr opor t i oni ng f or  Fl exur al  St r engt h.  Maxi mum al l owabl e 
wat er - bi nder ( cement i t i ous mat er i al )  r at i o i s 0. 45.   The wat er - bi nder  
( cement i t i ous mat er i al )  r at i o wi l l  be 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 vol ume r at i o of  wat er  t o cement  pl us SCM 
by t he absol ut e vol ume equi val ency met hod descr i bed i n ACI  211. 1.   
ACI  211. 1can be suppl ement ed wi t h ACI  211. 3R or  ACI  327R.

2. 10. 2   Concr et e St r engt h f or  Fi nal  Accept ance

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t he Tai l or i ng Opt i on " Beams" ,  or  
" Cyl i nder s/ Beams" ,  t o speci f y f l exur al  st r engt h f or  
concr et e.  Use " Spl i t t i ng Tensi l e"  i f  speci f y i ng 
st r engt h by cyl i nder s onl y.

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

The st r engt h of  t he concr et e wi l l  be consi der ed accept abl e when t he 
equi val ent  28 day f l exur al  st r engt hs f or  each l ot  ar e above t he ' Speci f i ed 
Fl exur al  St r engt h'  as det er mi ned by cor r el at i on wi t h 14- day f l exur al  
st r engt h t est s speci f i ed i n par agr aph:  Mi xt ur e Pr opor t i oni ng f or  Fl exur al  
St r engt h,  The st r engt h of  t he concr et e wi l l  be consi der ed accept abl e when 
t he aver age equi val ent  28- day f l exur al  st r engt hs f or  each l ot  ar e above 
t he ' Speci f i ed Fl exur al  St r engt h'  as det er mi ned by cor r el at i on wi t h 14- day 
compr essi ve st r engt h t est s speci f i ed i n par agr aph:  Mi xt ur e Pr opor t i oni ng 
f or  Fl exur al  St r engt h and no i ndi v i dual  set  ( 2 speci mens per  subl ot )  i n 
t he l ot  ar e 170 kPa 25 psi  or  mor e bel ow t he equi val ent  ' Speci f i ed 
Fl exur al  St r engt h' .   Remove and r epl ace any l ot  or  subl ot ,  r espect i vel y,  
t hat  f ai l s  t o meet  t he above cr i t er i a at  no addi t i onal  cost  t o t he 
Gover nment .

2. 11   MI XTURE PROPORTI ONI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Mi xt ur e pr opor t i oni ng st udi es i ncl ude 
aggr egat e qual i t y t est i ng whi ch may t ake 
consi der abl e t i me.   The mi xt ur e t r i al  phase and 
f ol l ow up t est i ng wi l l  r equi r e sever al  mont hs.   
Consi der  t hese t i me l i mi t s i n sel ect i on when t he 
submi t t al  i s  r equi r ed.   Gener al l y,  mi xt ur e 
pr opor t i oni ng st udi es t hr ough 28- day t est  r esul t s 
r equi r e at  l east  60 days t o per f or m.   I f  l at er  age 
st r engt h r esul t s ar e necessar y,  mor e t i me i s 
necessar y.

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

At  l east  45 days i n advance of  RCC t est  sect i on const r uct i on and pr i or  t o 
pl ant  assembl y.   I ncl ude:

a.   Labor at or y r epor t  on mi xt ur e desi gn st udi es f ol l owi ng pr opor t i oni ng 
met hod as out l i ned i n Appendi x C.
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b.   Sour ce i nf or mat i on on al l  pr oposed RCC mi x mat er i al s.

c.   Labor at or y r epor t  of  coar se and f i ne aggr egat e qual i t y t est s i ncl udi ng 
i ndi v i dual  and combi ned gr adat i ons and ASR t est i ng.

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

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

f .   I ndi v i dual  beam and cyl i nder  st r engt h dat a r esul t s.

g.   Compr essi ve st r engt h summar i es and pl ot s

h.   Cor r el at i on r at i os f or  accept ance t est i ng and CQC t est i ng, 28 day 
st r engt h t est  r esul t s.

The Cont r act or  i s r esponsi bl e f or  al l  act i v i t i es l eadi ng t o devel opment  of  
t he RCC pavement  mi x desi gn.   The wor k i ncl udes sampl i ng aggr egat es,  
col l ect i ng mat er i al s,  and l abor at or y t est i ng and eval uat i ons.   The 
Cont r act or  wi l l  be r esponsi bl e f or  i ni t i al  mi xt ur e pr opor t i ons by t he 
l abor at or y mi xt ur e pr opor t i oni ng t r i al s.   Wi t h appr oval  of  t he Cont r act i ng 
Of f i cer ,  t he Cont r act or  may make mi nor  adj ust ment s t o t he mi xt ur e 
pr opor t i ons dur i ng const r uct i on as necessar y t o achi eve t he desi r ed 
pr oper t i es.

2. 12   Composi t i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A t ypi cal  r ange f or  most  appl i cat i ons i s 250 
( mi n)  t o 350 ( max)  kg/ cubi c met er  ( 400 ( mi n)  t o 600 
( max)  l bs/ cubi c yar d)  of  cement i t i ous mat er i al  and 
15 t o 25 per cent  pozzol an by absol ut e vol ume 
r epl acement  of  cement i t i ous mat er i al .   Add sent ence 
i n l ast  set  of  br acket s on gr ound sl ag onl y i f  i t  
wi l l  be used.   Act ual  pr opor t i ons wi l l  be det er mi ned 
by t he t est i ng l abor at or y.

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

Pr ovi de RCC composed of  por t l and cement ,  wat er ,  and f i ne and coar se 
aggr egat es,  i ncl udi ng any necessar y f i ne bl endi ng mat er i al .   Pozzol ans may 
be used i n t he RCC composi t i on.  The cement i t i ous mat er i al s used may be 
por t l and cement  i n combi nat i on wi t h a pozzol an or ,  at  t he Cont r act or ' s 
opt i on,  cement i t i ous mat er i al  may be por t l and- pozzol an cement  or  por t l and 
cement  i n combi nat i on wi t h gr ound gr anul at ed bl ast  f ur nace sl ag.   A 
r et ar di ng admi xt ur e may be used,  i f  ambi ent  t emper at ur es above 
[ 27] [ _____] degr ees C 80 degr ees F ar e ant i c i pat ed dur i ng pl acement .   
Gover nment  appr oval  i n wr i t i ng i s r equi r ed t o use any ot her e admi xt ur es  
demonst r at ed t o be benef i c i al and used i n t he mi xt ur e pr opor t i oni ng st udi es.   
Al l  mat er i al s used i n t he mi xt ur e pr opor t i oni ng st udi es ar e t o be 
r epr esent at i ve of  t hose pr oposed f or  use on t he pr oj ect .

2. 13   Cr i t er i a f or  Mi xt ur e Pr opor t i ons

Pr opor t i on t he RCC mi xt ur e based on t he f ol l owi ng cr i t er i a:

a.   Pr ovi de a RCC mi xt ur e wi t h wor kabi l i t y  appr opr i at e f or  t he pavi ng 
machi ne t o achi eve t he r equi r ed densi t y,  t hi ckness,  smoot hness,  gr ade,  
and f i ni sh t ext ur e.

SECTI ON 32 13 13. 17  Page 39



b.   The st r engt h of  t he concr et e wi l l  be consi der ed accept abl e when t he 
equi val ent  28 day f l exur al  st r engt hs f or  each l ot  ar e above t he 
' Speci f i ed Fl exur al  St r engt h'  as det er mi ned by cor r el at i on wi t h 14- day 
f l exur al  st r engt h t est s speci f i ed i n par agr aph:  Mi xt ur e Pr opor t i oni ng 
f or  Fl exur al  St r engt h,  

c.   Mi ni mi ze t he vol ume of  Por t l and cement .

d.   The mi xt ur e may cont ai n pozzol an at  a mi ni mum r epl acement  of  20 
per cent of  t he vol ume of  cement i t i ous mat er i al s.

e.   The mi xt ur e may cont ai n gr anul at ed gr ound bl ast  f ur nace sl ag.

2. 14   Mi xt ur e Pr opor t i oni ng f or  Fl exur al  St r engt h

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f i r st  Tai l or i ng Opt i on,  " Beams" ,  i ncl udes 
i t ems a t hr ough j ;  t he second opt i on 
" Cyl i nder s/ Beams"  i ncl udes t he second l i s t i ng of  
i t ems 1 t hr ough 10.

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

Sel ect  t he t ot al  mi xt ur e pr opor t i ons usi ng t he pr ocedur e det ai l ed i n 
Appendi x C at  t he end of  t hi s Sect i on.  Det er mi ne Compr essi ve and f l exur al  
st r engt h per f or mance f or  each t r i al  mi xt ur e by t est i ng 3 nomi nal  150 by 
300 mm 6 by 12- i nch cyl i nder s and 3 nomi nal  150 by 500 mm 6 by 6 by 20- i nch
 beams each at  7,  14,  28,  days.

a.   St r engt h:   Pr opor t i on a mi ni mum of  t hr ee t r i al  mi xes at  appr oxi mat el y 
2 per cent  above and bel ow t he cement i t i ous mat er i al  cont ent  i ni t i al l y  
sel ect ed t o meet  t he t ar get  pr oj ect  desi gn f l exur al  st r engt h.

b.   Wor kabi l i t y :   Adj ust  t he past e vol ume f or  each of  t he t r i al  mi xes t o 
pr oduce wor kabi l i t y  appr oxi mat el y 10 seconds hi gher  and 10 seconds 
l ower  t han t he t ar get  wor kabi l i t y  l evel .   Base t he subsequent  moi st ur e 
var i at i ons on obser ved per f or mance dur i ng compact i on of  speci mens.

c.   Pozzol an:   I f  pozzol an i s used,  pr opor t i on t wo addi t i onal  2 t r i al  
mi xes  dur i ng t he t r i al  mi x desi gn st udy t o est abl i sh t he ef f ect s of  
t he pozzol an addi t i on.   Usi ng t he cement i t i ous mat er i al  cont ent  
sel ect ed t o meet  t he t ar get  pr oj ect  f l exur al  desi gn,  pr opor t i on t wo 
addi t i onal  mi xes var yi ng t he per cent age of  pozzol an by pl us 5 per cent  
and mi nus 5 per cent  f r om t he sel ect ed pr opor t i oni ng.   Repl acement  i s 
cal cul at ed by vol ume of  cement i t i ous mat er i al .  I f  gr ound gr anul at ed 
bl ast  f ur nace sl ag i s used t he pr opor t i ons wi l l  var y bet ween 25 and 50 
per cent  by absol ut e vol ume of  t he cement i t i ous mat er i al ,  dependi ng on 
t he t emper at ur e dur i ng pl aci ng.   No pozzol an or  por t l and- pozzol an 
cement  wi l l  be used i f  gr ound gr anul at ed bl ast  f ur nace sl ag i s used.

d.   Aggr egat e Fi nes:   Usi ng t he cement i t i ous mat er i al  cont ent  sel ect ed t o 
meet  t he t ar get  pr oj ect  desi gn,  pr opor t i on t wo addi t i onal  mi xes wi t h 
f i nes cont ent  ( mat er i al s passi ng 0. 075 mm No.  200 si eve)  at  2 per cent  
above and bel ow t he t ar get  bl end.

e.   Sel ect  t he f i nal  mi xt ur e pr opor t i ons f r om t he per f or mance dat a of  t he 
t r i al  mi xt ur es t hat  best  meet s t he mi x per f or mance cr i t er i a.   The 
Cont r act i ng Of f i cer  may di r ect  f ur t her  adj ust ment s t o t he mi x 
pr opor t i ons bef or e and dur i ng pl acement .
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2. 14. 1   Concr et e St r engt h

a.   Fabr i cat e al l  beams and 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 beams i n accor dance t o Appendi x B and 
cur e al l  beams and cyl i nder s i n accor dance wi t h ASTM C192/ C192M,  usi ng 
152 x 152 mm 6 x 6 i nch st eel  beam f or ms and 152 x 305 mm 6 x 12 i nch 
si ngl e- use cyl i nder  f or ms.

b.   Cur e t est  beams f r om each mi xt ur e f or  7,  14,  and 28 day f l exur al  
t est s;  3 beams t o be t est ed per  age.

c.   Cur e t est  cyl i nder s f r om each mi xt ur e f or  7,  14,  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.

d.   Test  beams i n accor dance wi t h ASTM C78/ C78M,  cyl i nder s i n accor dance 
wi t h ASTM C39/ C39M.

e.   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:

( 1)  7- day f l exur al  st r engt h
( 2)  14- day f l exur al  st r engt h
( 3)  28- day f l exur al  st r engt h

( 4)  7- day compr essi ve st r engt h
( 5)  14- day compr essi ve st r engt h
( 6)  28- day compr essi ve st r engt h

f .   Fr om t hese gr aphs sel ect  a w/ c t hat  wi l l  pr oduce a mi xt ur e gi v i ng a 28 
day f l exur al  st r engt h equal  t o t he r equi r ed st r engt h det er mi ned i n 
accor dance wi t h par agr aph " Aver age CQC Fl exur al  St r engt h Requi r ed f or  
Mi xt ur es" .

g.   Usi ng t he above sel ect ed w/ c,  sel ect  f r om t he gr aphs t he expect ed 7,  
14,  and 28 day f l exur al  st r engt hs and t he expect ed 7,  14,  and 28 day 
compr essi ve st r engt hs f or  t he mi xt ur e.

h.   Fr om t he above expect ed st r engt hs f or  t he sel ect ed mi xt ur e det er mi ne 
t he f ol l owi ng Cor r el at i on Rat i os:

( 1)  Rat i o of  t he 14- day compr essi ve st r engt h of  t he sel ect ed mi xt ur e 
t o t he 28 day f l exur al  st r engt h of  t he mi xt ur e ( f or  accept ance) .

( 2)  Rat i o of  t he 7- day compr essi ve st r engt h of  t he sel ect ed mi xt ur e t o 
t he 28 day f l exur al  st r engt h of  t he mi xt ur e ( f or  CQC cont r ol ) .

i .   I f  t her e i s a change i n mat er i al s,  make addi t i onal  mi xt ur e desi gn 
st udi es usi ng t he new mat er i al s and det er mi ne a new cor r el at i on r at i os.

j .   Obt ai n Cont r act i ng Of f i cer  appr oval  of  t he mi xt ur e pr opor t i ons pr i or  
t o pl acement  of  any concr et e pavement .   Pr ovi de a wat er - bi nder  
( cement i t i ous mat er i al s)  r at i o f or  appr oval  t hat  does not  exceed t he 
maxi mum val ue speci f i ed i n par agr aph:   " Speci f i ed Fl exur al  St r engt h"  
and do not  i ncr ease r at i o wi t hout  t he Cont r act i ng Of f i cer ' s wr i t t en 
appr oval .

a.   Fabr i cat e al l  beams 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  beams i n accor dance wi t h 
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ASTM C192/ C192M,  usi ng 152 x 152 mm 6 x 6 i nch st eel  beam f or ms.

b.   Cur e t est  beams f r om each mi xt ur e f or  7,  14,  and 28 day f l exur al  
t est s;  4 beams t o be t est ed per  age.

c.   Test  beams i n accor dance wi t h ASTM C78/ C78M.

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:

( 1)  7- day f l exur al  st r engt h
( 2)  14- day f l exur al  st r engt h
( 3)  28- day f l exur al  st r engt h

e.   Fr om t hese gr aphs sel ect  a w/ c t hat  wi l l  pr oduce a mi xt ur e gi v i ng a 28 
day f l exur al  st r engt h equal  t o t he r equi r ed st r engt h det er mi ned i n 
accor dance wi t h par agr aph " Aver age CQC Fl exur al  St r engt h Requi r ed f or  
Mi xt ur es" .

f .   Usi ng t he above sel ect ed w/ c,  sel ect  f r om t he gr aphs t he expect ed 7,  
14,  and 28 day f l exur al  st r engt hs.

g.   Fr om t he above expect ed st r engt hs f or  t he sel ect ed mi xt ur e,  det er mi ne 
t he Rat i o of  t he 7- day f l exur al  st r engt h of  t he sel ect ed mi xt ur e t o 
t he 28 day f l exur al  st r engt h of  t he mi xt ur e ( f or  CQC cont r ol ) .

h.   Fr om t he above expect ed st r engt hs f or  t he sel ect ed mi xt ur e,  det er mi ne 
t he Rat i o of  t he 14- day f l exur al  st r engt h of  t he sel ect ed mi xt ur e t o 
t he 28 day f l exur al  st r engt h of  t he mi xt ur e ( f or  accept ance) .

i .   I f  t her e i s a change i n mat er i al s,  pr ovi de addi t i onal  mi xt ur e desi gn 
st udi es made usi ng t he new mat er i al s and det er mi ne a new Cor r el at i on 
Rat i os.

j .  Obt ai n Cont r act i ng Of f i cer  appr oval  of  t he Cont r act or ' s mi xt ur e 
pr opor t i ons pr i or  t o pl acement  of  any concr et e pavement .   Pr ovi de an  
appr oved wat er - cement i t i ous mat er i al s r at i o t hat  does not  exceed t he 
maxi mum val ue speci f i ed i n par agr aph:   " Speci f i ed Fl exur al  St r engt h"  
and do not  i ncr ease r at i o wi t hout  t he Cont r act i ng Of f i cer ' s wr i t t en 
appr oval .

PART 3   EXECUTI ON

3. 1   PRE- PLACEMENT ACTI ONS

Compl et e t he f ol l owi ng act i v i t i es pr i or  t o t he commencement  of  pavement  
pl acement .

3. 1. 1   Test  St r i ps

Pl ace as many t est  st r i ps as necessar y t o adj ust  cont r act or ' s RCC mi xt ur e 
t o al l ow eval uat i on of  t he pl aci ng char act er i st i cs and t ext ur e of  t he 
mi xt ur e and t o make necessar y adj ust ment s pr i or  t o pl aci ng t he t est  
sect i on.  The t est  st r i ps may be i n t he v i c i ni t y of  t he onsi t e pl ant  or  of f  
s i t e.  The Cont r act i ng Of f i cer  or  hi s Repr esent at i ve i s t o be not i f i ed 7 
days i n advance of  t he st ar t  of  t he t est  st r i p pl acement  and i s r equi r ed 
be pr esent  t o obser ve equi pment  and t he pl acement  pr ocess.  Const r uct  t he 
st r i ps one paver  wi dt h wi de and 9- 12 m a mi ni mum of  60 f eet  i n l engt h.    
Per f or m Removal  of  t he onsi t e st r i ps i n coor di nat i on wi t h t he Cont r act i ng 
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Of f i cer  or  hi s r epr esent at i ve at  no addi t i onal  cost  t o t he Gover nment .

3. 1. 2   Test  Sect i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  non- cr i t i cal  pavement  ar eas,  t he t est  
sect i on may be i ncl uded i nt o t he act ual  pavement  
ar ea.   For  cr i t i cal  ar eas,  t he t est  sect i on shoul d 
be const r uct ed i n a separ at e ar ea near  t he j obsi t e,  
wi t h s i mi l ar  condi t i ons and pavement  sect i on t o t he 
act ual  const r uct i on s i t e.

The t est  sect i on shoul d demonst r at e ALL t he r equi r ed 
el ement s speci f i ed and shoul d be done af t er  
cal i br at i on of  t he mi xi ng pl ant .

The r equi r ement  of  bui l di ng t he t est  sect i on 10 days 
bef or e t he mai n const r uct i on begi ns may be 
l engt hened or  shor t ened i n t he pr oj ect  
speci f i cat i ons,  dependi ng on t he conf i dence of  t he 
desi gner  i n t he abi l i t y  t o obt ai n t he desi gn 
f l exur al  st r engt h i n t he t est  sect i on.

I f  t he t est  sect i on wi l l  be i ncl uded i nt o t he act ual  
pavement  ar ea,  t hi s par agr aph shoul d be modi f i ed t o 
st at e t hat  t he t est  sect i on wi l l  be r emoved i f  i t  i s  
unaccept abl e.

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

A det ai l ed pl an of  t he pr oposed t est  sect i on l ayout ,  l ocat i on and 
pl acement  sequence at  l east  14 days pr i or  t o pl acement  of  t he t est  
sect i on.  At  a mi ni mum i ncl ude:

a.   Col d and hot  weat her  pr ot ect i on met hods

b.   Pavi ng sequence

c.   Joi nt  pat t er n

d.   Cur i ng equi pment

e.   Smoot hness t est i ng met hods

f .   Densi t y measur ement  equi pment  and pr ocedur es

g.   Di amond gr i ndi ng equi pment  and pr ocedur es 

At  l east  10 days but  not  mor e t han 30 days pr i or  t o const r uct i on of  t he 
pavement ,  const r uct  a t est  sect i on near  t he j ob s i t e at  t he l ocat i on 
desi gnat ed on t he cont r act  pl ans.  Not i f y t he Cont r act i ng Of f i cer  at  l east  
5 days i n advance of  t he dat e of  t est  sect i on const r uct i on.   Pl ace t he 
t est  sect i on i n por t i ons as di r ect ed by t he Gover nment .   Remove al l  t est  
sect i ons unaccept abl e t o t he Cont r act i ng Of f i cer  at  t he Cont r act or ' s 
expense.

a.   Ti mi ng:   Two separ at e days ar e t o be used f or  const r uct i on of  t he t est  
sect i on.   The t est  sect i on wi l l  pr ovi de t he Cont r act or  t he oppor t uni t y 
t o devel op and demonst r at e t hat  t he pr oposed t echni ques of  mi xi ng,  
haul i ng,  pl aci ng,  compact i ng,  f i ni shi ng and cur i ng,  and t he 
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pr epar at i on of  t he const r uct i on j oi nt s meet  t he cont r act  
r equi r ement s.   Pr i or  t o pl aci ng t he t est  sect i on,  compl et e t he 
uni f or mi t y t est i ng and cal i br at e t he mi xi ng pl ant .

b.   Feat ur es:   Use t he same equi pment ,  mat er i al s,  and const r uct i on 
t echni ques on t he t est  sect i on as wi l l  be used i n al l  subsequent  
wor k.   Pr ovi de base cour se pr epar at i on,  concr et e pr oduct i on,  pl aci ng,  
compact i ng,  cur i ng,  const r uct i on of  j oi nt s,  and al l  t est i ng i n 
accor dance wi t h appl i cabl e pr ovi s i ons of  t hi s speci f i cat i on.   
Const r uct  t he t est  sect i on t o:

( 1)  Be no l ess t han t wo adj acent  pavi ng l anes each 30 m 100 f eet  l ong

( 2)  Be t he desi gnat ed t hi ckness and number  of  l i f t s

( 3)  Use t he same l ane wi dt h pr oposed f or  use i n t he pr oj ect

( 4)  I ncl ude at  l east  one col d t r ansver se j oi nt .

( 5)  I ncl ude one l ongi t udi nal  col d const r uct i on j oi nt  t hat  i s  at  l east  
12 hour s ol d bef or e pl aci ng t he adj acent  l ane.

c.   Oper at i onal  Demonst r at i on:   Demonst r at e t he abi l i t y  t o meet  t he 
speci f i ed r equi r ement s f or :

( 1)  Pl ant  oper at i ons and pavi ng st ar t - up pr ocedur es

( 2)  The RCC l aydown met hod and pr oduct i on r at e

( 3)  The r ol l i ng pat t er n and met hod f or  t he mat ,  and f r esh and col d 
const r uct i on j oi nt s

( 4)  Col d j oi nt  pr epar at i on

( 5)  Saw- cut t i ng

( 6)  I ni t i al  saw cut t i ng and saw cut t i ng f or  j oi nt  r eser voi r  wi deni ng 
and j oi nt  seal ant  i nst al l at i on

( 7)  RCC t est i ng and eval uat i on met hods.

d.   Adj ust ment s Dur i ng Test  Pl acement :   Be pr epar ed t o make adj ust ment s t o 
var i ous aspect s of  t he t est  sect i on pl acement  as di r ect ed by t he 
Cont r act i ng Of f i cer .   Adj ust ment s i ncl ude:

( 1)  Var yi ng t he ampl i t ude and f r equency of  t he r ol l er  t o i dent i f y t he 
opt i mums

( 2)  Var yi ng t he r ol l i ng pat t er n of  t he al l  r ol l er s t o det er mi ne t he 
best  pat t er n

( 3)  Var yi ng t he mi xt ur e pr opor t i ons ot her  t han wat er

( 4)  Var yi ng t he wat er  cont ent ,  as necessar y,  t o ar r i ve at  t he 
appr opr i at e cont ent

e.   Test i ng:   Remove si x 150 mm6- i nch di amet er  cor esf ul l  dept h,  f r om 
poi nt s sel ect ed i n t he t est  sect i on by t he Cont r act i ng Of f i cer  5 days 
af t er  compl et i on of  t he t est  sect i on.  Obt ai n cor es i n accor dance wi t h 
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ASTM C42/ C42M.   Per f or m a vi sual  exami nat i on of  t he cor es f or  
consol i dat i on.  Use t he RCC cor es t o def i ne t he ef f ect ed pavement  
l i mi t s f or  cor es showi ng si gns of  l ar ge ai r  voi ds ot her  t hen nor mal  
ent r apped ai r  voi ds,  a l ayer  of  past e gr eat er  t hen 6 mm1/ 4 i nch at  t he 
t op of  t he cor e,  r ock pocket s or  aggr egat e segr egat i on.  Remove and 
r epl ace pavement s wi t hi n t hese def i ned l i mi t s as st at ed above at  no 
addi t i onal  cost  t o t he Gover nment .  Test  compr essi ve st r engt h of  t he 
cor es i n accor dance t o ASTM C39/ C39M at  7,  14,  and 28 days of  age.

f .   Accept ance:   The accept abi l i t y  of  t he t est  sect i on i s det er mi ned by 
al l  speci f i ed per f or mance f act or s,  densi t y,  t hi ckness,  st r engt h,  
sur f ace smoot hness,  and sur f ace t ext ur e.   Fai l ur e t o const r uct  an 
accept abl e t est  sect i on wi l l  necessi t at e const r uct i on of  addi t i onal  
t est  sect i ons at  no addi t i onal  cost  t o t he Gover nment .   Remove t est  
sect i ons i f  out s i de t he pavi ng l i mi t s af t er  compl et i on of  t he t est  
sect i on eval uat i ons and wi t h t he appr oval  of  t he Cont r act i ng Of f i cer .  
Submi t  al l  t est  r esul t s i n r epor t  f or m and obt ai n t he Cont r act i ng 
Of f i cer  appr oval ,  pr i or  t o st ar t i ng f ul l  pr oduct i on.

3. 1. 3   Subgr ade Pr epar at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner  wi l l  i ncl ude t he t i t l e of  t he 
appl i cabl e speci f i cat i on sect i on used f or  base 
cour se or  subgr ade,  and del et e i nappr opr i at e 
sect i ons.

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

Condi t i on al l  pr evi ousl y const r uct ed mat er i al  under l y i ng t he RCC pavement  
as speci f i ed i n Sect i on 32 11 20  [ BASE COURSE FOR RI GI D] [  AND ] [ SUBBASE]  
[ SELECT- MATERI AL]  [ FOR FLEXI BLE PAVI NG] .   Cor r ect  al l  def i c i enci es i n t he 
under l y i ng mat er i al  pr i or  t o pl aci ng RCC concr et e on a c l eaned and 
moi st ened sur f ace,  as di r ect ed.   The Cont r act i ng Of f i cer  wi l l  i nspect  and 
appr ove t he sur f ace of  t he under l y i ng mat er i al  pr i or  t o pl aci ng RCC 
pavement .

3. 1. 4   Gr ade Cont r ol

Est abl i sh and mai nt ai n l i nes and gr ades shown on cont r act  dr awi ngs f or  
each pavement  cat egor y of  t he cont r act  by means of  l i ne and gr ade st akes.   
Est abl i sh and cont r ol  t he f i ni shed pavement  gr adel i nes and el evat i ons 
shown at  t he s i t e of  wor k i n accor dance wi t h bench mar k el evat i ons shown 
on t he cont r act  dr awi ngs.   Fi ni sh t he sur f ace of  t he under l y i ng mat er i al  
t o t he necessar y gr ade such t hat  when t he r equi r ed t hi ckness of  RCC i s 
pl aced,  t he pavement  sur f ace wi l l  meet  t he i ndi cat ed gr ade.   Const r uct  t he 
f i ni shed and compl et ed RCC pavement  t o t he l i nes,  gr ades,  cr oss sect i on,  
and di mensi ons i ndi cat ed.

3. 2   TRANSPORTI NG AND PLACI NG METHODS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Submi t t al  i s  t o be r evi ewed i n advance of  
t he t est  sect i on const r uct i on.  The t est  sect i on i s 
wher e t he Cont r act or  demonst r at es t he pr oposed 
pr ocesses.  The pr ocesses may change as a r esul t  of  
t he t est  sect i on and t he r esubmi t t al  document s t hat  
change.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de i ni t i al  submi t t al  30 days i n advance of  t he t est  sect i on 
const r uct i on.  A r esubmi t t al  i s  t o be done af t er  compl et i on of  a successf ul  
t est  sect i on at  l east  10 days i n advance t o t he RCC Pavement  f ul l  
pr oduct i on pl acement .  

a.   Pr ovi de nar r at i ve,  equi pment ,  cr ew l i s t ,  and manuf act ur er ' s l i t er at ur e 
f or  t he f ol l owi ng oper at i ons f or  nor mal  and adver se weat her  condi t i ons:

( 1)  Tr anspor t i ng RCC f r om pl ant  t o pl acement  ar ea

( 2)  RCC f eeder s t o t he l aydown equi pment

( 3)  Laydown equi pment

( 4)  Gr ade and al i gnment  cont r ol

( 5)  Compact i on

( 6)  Cur i ng

b.   I nst r uct i ons on adj ust ment  and oper at i ng pr ocedur es i ncl udi ng 
cor r ect i ve act i on( s)  necessar y t o assur e a t i ght ,  smoot h sur f ace on 
t he RCC pavement ,  f r ee of  t ear s and ot her  sur f ace i mper f ect i ons,  
i ncl udi ng sur f ace pi t t i ng.

Haul  concr et e f r om t he mi xer  t o t he pl aci ng si t e i n dump t r ucks.   Dump t he 
t r ucks di r ect l y i nt o t he hopper  of  t he paver  or  i nt o an appr oved secondar y 
mat er i al  di st r i but i on syst em whi ch deposi t s mat er i al  i nt o t he paver  
hopper .   Do not  dump RCC di r ect l y ont o t he pr epar ed subgr ade or  adj acent  
ar eas.   Schedul e del i ver i es so t hat  concr et e wi l l  be spr ead and r ol l ed 
wi t hi n t he t i me l i mi t  speci f i ed i n par agr aph COMPACTI ON and spr eadi ng and 
r ol l i ng of  al l  mi xt ur e pr epar ed f or  1 day' s r un can be compl et ed dur i ng 
dayl i ght  unl ess ar t i f i c i al  l i ght i ng i s pr ovi ded.   Loads t hat  have become 
vi s i bl y cont ami nat ed or  have become wet  by r ai n wi l l  be r ej ect ed.   Haul i ng 
over  f r eshl y pl aced concr et e wi l l  not  be per mi t t ed.   Remove RCC not  
meet i ng t hese speci f i cat i ons f r om t he pl acement  ar ea and di sposed of  at  a 
l ocat i on desi gnat ed by t he Cont r act i ng Of f i cer .

3. 3   BATCHI NG AND MI XI NG

Oper at e t he pl ant  t o pr oduce a uni f or m and homogeneous mi xt ur e wi t h t he 
pr opor t i ons devel oped dur i ng t he mi xt ur e pr opor t i oni ng pr ocess and 
ot her wi se appr oved.   Bat ch or  f eed al l  mat er i al s separ at el y used i n t he 
mi xt ur e,  except  t hat  f l y  ash used as aggr egat e f i nes t hat  ar e t o bat ched 
or  f ed wi t h f l y  ash used as cement i t i ous mat er i al .

3. 3. 1   Mi xi ng

Convey t he aggr egat es,  cement i t i ous mat er i al s,  wat er ,  and admi xt ur es t o 
t he mi xer  i n pr opor t i ons,  as r equi r ed.   I n bat ch mi xi ng, dr y- mi xed at  l east  
15 seconds t he aggr egat es and cement i t i ous mat er i al s char ged i nt o t he 
mi xer .   
Add wat er  and cont i nue mi xi ng as r equi r ed t o obt ai n a homogeneous 
mi xt ur e.   Adj ust  t he paddl es of  t he pug mi l l ,  as necessar y,  t o pr ovi de t he 
r equi r ed mi xi ng t i me and t o pr ovi de a t hor ough  mi xi ng.   Mai nt ai n t he 
shaf t  speed of  t he pug mi l l  at  t he speed r ecommended by t he manuf act ur er .   
Mai nt ai n t he RCC mi xt ur e bel ow t he t i ps of  t he paddl es of  t he pug mi l l  
mi xer  when paddl es ar e i n ver t i cal  posi t i on.   Mai nt ai n t he mi xer  and mi xer  
paddl e sur f aces  f r ee of  har dened concr et e and ot her  cont ami nat i on.   
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Repl ace mi xer  paddl es when t he di mensi ons ar e wor n down mor e t han 10 
per cent  f r om new paddl es of  t he same t ype and manuf act ur e.   Keep new 
paddl es onsi t e f or  compar i son.

3. 3. 2   Wat er  Cont ent

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Mi xt ur e wor kabi l i t y  i s  a maj or  f act or  i n 
achi evi ng t he r equi r ed densi t y and t he most  
desi r abl e sur f ace t ext ur e.   Per i odi c wat er  cont ent  
adj ust ment s ar e necessar y t o compensat e f or  
st ockpi l e moi st ur e var i at i ons or  var i abl e aggr egat e 
pr oper t i es.   Typi cal l y t hese adj ust ment s ar e mi nor  
and i t  i s  nor mal  t hat  t he Cont r act or  have t he 
l at i t ude t o make t he adj ust ment s as r equi r ed.   
Ot her wi se a t i mel y r esponse t o an obser ved condi t i on 
cannot  be made.

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

The i ni t i al  or  st ar t - up wat er  cont ent  wi l l  be appr oved by t he Cont r act i ng 
Of f i cer  based on r esul t s of  t he mi xt ur e pr opor t i oni ng t r i al s.   Af t er  
st ar t up,  cont r ol  t he t ot al  wat er  cont ent  of  t he mi x as necessar y t o meet  
al l  r equi r ement s st at ed her ei n.   Var y t he wat er  cont ent  at  f r equent  
i nt er val s,  as necessar y and as consi der ed appr opr i at e,  because of  pl aci ng 
and compact i ng oper at i ons.   I n gener al ,  base wat er  cont ent  on:  

a.   The act i on of  t he v i br at or y r ol l er  on t he f r eshl y pl aced concr et e

b.   The f i el d densi t y t est  r esul t s at t ai ned i n t he pavement

c.   The t ext ur e of  t he RCC sur f ace bei ng pr oduced

3. 3. 3   Mi xt ur e Uni f or mi t y Test i ng

Per f or m mi xt ur e uni f or mi t y t est i ng,  pr i or  t o t he pr oduct i on and pl acement  
of  any RCC,  t o eval uat e t he bat chi ng and mi xi ng pr ocess.  Use t he same RCC 
mi x pr opor t i ons,  mat er i al s, and mi xi ng equi pment  f or  t est i ng as pr oposed 
f or  use on t he pr oj ect .   Per f or m al l  mi xt ur e uni f or mi t y t est i ng i n 
accor dance wi t h COE CRD- C 55 as modi f i ed her ei n and par agr aph CONTRACTOR 
QUALI TY CONTROL.  

3. 3. 3. 1   Mi xer  Regul ar  Uni f or mi t y Test i ng

a.   Per f or m r egul ar  uni f or mi t y t est i ng on t hr ee separ at e sampl es or  
bat ches r epr esent i ng  f ul l - pr oduct i on bat ch of  concr et e.   For  
cont i nuous mi x pl ant s,  t ake sampl es dur i ng f ul l  pl ant  pr oduct i on at  1 
mi nut e i nt er val s.

b.   Bef or e uni f or mi t y dat a ar e avai l abl e,  use at  l east  75 seconds f or  t he 
mi xi ng t i me f or  each bat ch af t er  al l  sol i d mat er i al s ar e i n t he mi xer ,  
and pr ovi ded t hat  al l  of  t he mi xi ng wat er  i s i nt r oduced bef or e 
one- f our t h of  t he mi xi ng t i me has el apsed.

c.   Bat ch RCC t hat  meet s t he l i mi t s of  t he f i ve uni f or mi t y r equi r ement s 
l i s t ed i n Tabl e 9 bel ow.  For  r egul ar  t est i ng,  per f or m al l  f i ve t est s 
on each of  t hr ee bat ches of  concr et e.  The r ange f or  det er mi ni ng 
accept abi l i t y  i s  t he r ange of  t est  r esul t s f or  each of  t he t hr ee 
sampl es r epr esent i ng t he si ngl e bat ch.  The r ange f or  r egul ar  t est i ng 
i s t he aver age of  t he r anges of  t he t hr ee bat ches.  I f  mor e t han one 
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mi xer  i s used and al l  ar e i dent i cal  i n t er ms of  make,  t ype,  capaci t y,  
condi t i on,  speed of  r ot at i on,  t he r esul t s of  t est s on one of  t he 
mi xer s may appl y t o t he ot her s,  subj ect  t o t he appr oval  of  t he 
Cont r act i ng Of f i cer .

3. 3. 3. 2   Abbr evi at ed Uni f or mi t y Test i ng

When abbr evi at ed t est i ng i s per f or med,  bat ch t he concr et e t o meet  onl y 
t hose r equi r ement s i n Tabl e 9 l i s t ed f or  abbr evi at ed t est i ng.   Use t he 
same concr et e pr opor t i ons f or  uni f or mi t y t est s t hat  ar e t o be used on t he 
pr oj ect .   Per f or m f i ve r equi r ed t est s on a s i ngl e bat ch of  concr et e f or  
abbr evi at ed t est i ng.   The r ange f or  abbr evi at ed t est i ng i s equal  t o t he 
r ange f or  one bat ch.   I f  mor e t han one mi xer  i s used and al l  ar e i dent i cal  
i n t er ms of  make,  t ype,  capaci t y,  condi t i on,  speed of  r ot at i on,  t he 
r esul t s of  t est s on one of  t he mi xer s can appl y t o t he ot her s,  subj ect  t o 
t he appr oval  of  t he Cont r act i ng Of f i cer .   Per f or m al l  mi xer  per f or mance 
( uni f or mi t y)  t est i ng i n accor dance wi t h COE CRD- C 55 and wi t h par agr aph 
t i t l ed TESTI NG AND I NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL.

Tabl e 9
Uni f or mi t y Requi r ement s -  St at i onar y Mi xer s

Par amet er Regul ar  Test  -
Al l owabl e Maxi mum Range f or

Aver age of  3 Bat ches

Abbr evi at ed Test  -
Al l owabl e Maxi mum Range f or

1 Bat ch

Coar se Aggr egat e 6. 0 per cent 6. 0 per cent

Compr essi ve St r engt h at  7
days

10. 0 per cent 10. 0 per cent

Wat er  Cont ent 1. 5 per cent 1. 0 per cent

Uni t  Wei ght  of  Concr et e
( f ul l  mi x i ncl udi ng ai r )

24 kg/ cubi c m1. 5 l bs/ f t 16 kg/ cubi c m1. 0 l bs/ f t

Consi st ency ( Test  -
ASTM C1170/ C1170M

3. 0 sec 3. 0 sec

3. 4   PLACI NG AND SPREADI NG

3. 4. 1   Pl aci ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pl acement  Schedul e may be del et ed i f  i t  i s  
dupl i cat ed i n t he over al l  pr oj ect  schedul e.

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

a.   Pl acement  Schedul e:  Schedul e of  pavi ng oper at i ons,  at  l east  15 days 
pr i or  t o st ar t  of  pavi ng unl ess ot her wi se speci f i ed.

b.   Ti mi ng:  Pl ace mi xt ur e as near l y cont i nuous as possi bl e,  wi t h an 
absol ut e mi ni mum of  st ops and st ar t s;  cont r ol  speed of  pl aci ng t o 
per mi t  pr oper  r ol l i ng.   Cont r ol  t he t i mi ng of  pl acement  so t hat  al l  
RCC mi xt ur e i spl aced and r ol l ed wi t hi n t he t i me l i mi t  speci f i ed i n 
par agr aph COMPACTI ON.   Except  as speci f i ed bel ow,  f or  cer t ai n 
ext r emel y smal l  odd- shaped i sol at ed ar eas,   pl ace and spr ead al l  
concr et e  wi t h t he paver .

c.   Char gi ng:  Do not  al l ow t he l evel  of  concr et e i n t he paver  hopper  t o 
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appr oach empt y bet ween l oads.   Mai nt ai n concr et e mi x above t he auger  
shaf t  dur i ng pavi ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he t ot al  pavement  t hi ckness i s gr eat er  
t han 250 mm10 i nches,  use t he f i r st  st at ement  i n 
br acket s r egar di ng l i f t  t hi ckness;  ot her wi se,  t he 
second st at ement  shoul d be used.

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

d.   Set up:  Adj ust  t he paver  and t he speed t o pr event  segr egat i on,  t o meet  
t he sur f ace r equi r ement s,  and t o pr oduce a dept h t hat ,  when compact ed,  
t he sur f ace wi l l  conf or m t o cr oss sect i on,  gr ade,  and cont our  
i ndi cat ed.   Do not  pl ace a l ayer  of  RCC i n excess of  250 mm 10 i nches 
or  l ess t han 100 mm 4 i nches i n compact ed t hi ckness.

e.   Edges:  Const r uct  each edge of  each l ane wi t h a s l oped f ace of  15 
degr ees f r om ver t i cal  conf i gur at i on,  as di r ect ed.   Ut i l i ze an edge 
shoe  const r uct ed so t hat  i t  i s  wi t hi n 19 mm 3/ 4 i nch of  t he compact ed 
base sur f ace.

f .   Lanes:  Pl ace mi xt ur e i n consecut i ve adj acent  l anes havi ng a mi ni mum 
wi dt h of  3 m 10 f eet  and a maxi mum wi dt h of 6 m 20 f eet .   A wi der  l ane 
may be appr oved by COR t o pr event  edge l anes l ess t han 3 m 10 f eet  i n 
wi dt h.   I f  mor e t han 60 mi nut es shoul d el apse bet ween pl acement s i n 
adj acent  l anes,  t he const r uct i on j oi nt  i s  consi der ed a " col d j oi nt "  
and t r eat ment  as speci f i ed her ei n f or  col d j oi nt s i st o be pr ovi ded.   
Li mi t  t he t i me el apse bet ween pl acement  of  l i f t s  t o 60 mi nut es on 
mul t i - l i f t  const r uct i on.   Dur i ng ext r emel y hot  weat her ,  bot h of  t hese 
l i mi t s wi l l  be decr eased by t he Cont r act i ng Of f i cer  as speci f i ed i n 
par agr aph:  Pl aci ng Dur i ng Hot  Weat her  or  as ot her wi se consi der ed 
appr opr i at e.   Wher e pr act i cal ,  pl ace each l ane of  such l engt h t hat  t he 
succeedi ng l ane can be pl aced wi t hout  t he use of  a col d j oi nt .

g.   Joi nt s:  Ut i l i ze paver s i n suf f i c i ent  number s and oper at ed i n st agger ed 
f or mat i on t o assi st  i n achi evi ng t he above r equi r ement  and t o pr oduce 
mul t i l ane const r uct i on i n one const r uct i on oper at i on t o mi ni mi ze col d 
const r uct i on j oi nt s.   Ot her wi se,  t he j oi nt  i s  t o be const r uct ed as a 
col d j oi nt .   Ut i l i ze a separ at e paver  f or  pl acement  of  each l i f t  of  
pavement  i n mul t i - l i f t  const r uct i on.   Obt ai n COR appr oval  f or  t he 
l engt h of  a l ane t hat  i s t o be f ol l owed by anot her  l ane. Decr ease or  
i ncr ease t hi s l engt h of  l ane as r equi r ed by ai r  t emper at ur es,  wi nd,  
and ot her  c l i mat i c condi t i ons exi st i ng at  t he t i me of  pl acement .   
Const r uct  l ongi t udi nal  j oi nt s and edges t o t r ue l i ne mar ki ngs.   
Est abl i sh l i nes par al l el  t o t he cent er l i ne of  an ar ea t o be paved.

h.   Cont r ol  of  Wat er :  Di scont i nue pl aci ng concr et edur i ng r ai n except  f or  
l i ght  mi st s t hat  do not  cause i nt er mi xi ng of  cement  and wat er  s l ur r y 
on t he sur f ace. Pl ace concr et e i n a pat t er n so t hat  cur i ng wat er  f r om 
pr evi ous pl acement s wi l l  not  pose a r unof f  pr obl em on t he f r esh 
sur f ace or  base cour se.

3. 4. 2   Pl aci ng Adj acent  Lanes

Compl et e f r esh l ongi t udi nal  const r uct i on j oi nt s bet ween separ at e l anes of  
concr et e pavement  wi t hi n t he t i me l i mi t at i ons i n t he par agr aph PLACI NG AND 
SPREADI NG.   Tr eat  ot her  l ongi t udi nal  j oi nt s as " col d j oi nt s. "   Const r uct  
j oi nt s t o assur e cont i nuous bond bet ween ol d and new sect i ons of  
pavement .   Ut i l i ze ext r a passes of  t he v i br at or y r ol l er  and ot her  
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compact i on and hand f i ni shi ng as necessar y t o assur e speci f i ed f ul l  dept h 
compact i on and sur f ace f i ni sh.

3. 4. 3   Speci al  Requi r ement s f or  Pl aci ng Lanes Succeedi ng I ni t i al  Lanes

For  l ongi t udi nal  const r uct i on j oi nt s,  l ocat e t he scr eed of  t he paver  t o 
over l ap t he pr evi ousl y pl aced l ane 25 t o 50 mm 1 t o 2 i nches and t obe 
suf f i c i ent l y hi gh so t hat  compact i on wi l l  pr oduce a smoot h,  dense j oi nt ,  
wi t hout  of f set .   Remove any excess concr et e,  pl aced on t he edge of  t he 
pr evi ousl y pl aced l ane by t he paver ,  by car ef ul l y usi ng a l ut e by hand t o 
push back concr et e t o t he edge of  t he l ane bei ng pl aced,  so none wi l l  
r emai n on t he sur f ace of  t he pr evi ousl y pl aced l ane.   I f  necessar y,  when 
t he quant i t y of  concr et e on t he edge of  t he pr evi ousl y pl aced l ane pl us 
uncompact ed mat er i al  i n t he l ane bei ng pl aced exceeds t hat  r equi r ed t o 
pr oduce a smoot h,  dense j oi nt ,  r emove and wast e t he excess concr et e by 
appr oved met hods.

3. 4. 4   Handwor k

Cor r ect  any pavi ng oper at i ons t hat  r equi r e s i gni f i cant  handwor k,  ot her  
t han as speci f i ed above,  bef or e r est ar t i ng.   Br oadcast i ng or  f anni ng of  
concr et e mi xt ur e over  ar eas bei ng compact ed wi l l  not  be per mi t t ed.   
Suspend spr eadi ng oper at i on,  when segr egat i on occur s i n t he concr et e 
dur i ng pl acement ,  unt i l  t he cause i s det er mi ned and cor r ect ed.   Remove 
segr egat ed coar se aggr egat e f r om t he sur f ace pr i or  t o compact i on.   Cor r ect  
i r r egul ar i t i es i n al i gnment  of  t he pavement  l ef t  by t he mechani cal  
spr eader  by hand t r i mmi ng di r ect l y behi nd t he spr eader  bef or e r ol l i ng.   
Di st or t i on of  pavement  dur i ng edge t r i mmi ng ar enot  per mi t t ed.

3. 4. 5   Pl aci ng Odd- Shaped Ar eas

I n i sol at ed i nst ances i nvol v i ng ver y smal l ,  odd- shaped ar eas wher e use of  
machi ne spr eadi ng i s i mpr act i cal ,  spr ead concr et e by hand.   Spr ead 
concr et e i n a manner  t o pr event  segr egat i on.   Spr ead mi xt ur e uni f or ml y 
wi t h shovel s i n a l oose l ayer  of  t hi ckness t hat ,  when compact ed,  wi l l  
conf or m t o densi t y,  gr ade,  t hi ckness,  and sur f ace t ext ur e r equi r ement s.

3. 4. 6   Pl aci ng Dur i ng Col d Weat her

Di scont i nue pl acement  when t he ai r  t emper at ur e r eaches 5 degr ees C 40 
degr ees F and i s f al l i ng and do not  r esume unt i l  t he ai r  t emper at ur e 
r eaches 2 degr ees C 35 degr ees F and i s r i s i ng.   Do not  pl ace RCC on any 
sur f ace cont ai ni ng f r ost  or  f r ozen mat er i al .   Make pr ovi s i ons t o pr ot ect  
t he concr et e f r om f r eezi ng dur i ng t he speci f i ed cur i ng per i od.   Heat  
mi xi ng wat er  and/ or  aggr egat es ,  as necessar y,  t o pr oduce concr et e havi ng 
a t emper at ur e bet ween 10 and 30 degr ees C 50 and 85 degr ees F as pl aced.   
Met hods and equi pment  f or  heat i ng ar e t o be as appr oved by COR.   Ut i l i ze 
aggr egat es f r ee of  i ce,  snow,  and f r ozen l umps bef or e ent er i ng t he mi xer .   
Pr ovi de cover i ngs and ot her  means  f or  mai nt ai ni ng t he RCC 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 and r epl ace concr et e damaged by f r eezi ng as 
di r ect ed.

3. 4. 7   Pl aci ng Dur i ng Hot  Weat her

Take t he f ol l owi ng pr ecaut i ons,  dur i ng per i ods of  hot  weat her  when t he 
maxi mum dai l y ai r  t emper at ur e i s l i kel y t o exceed 30 degr ees C 85 degr ees F:
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a.   Ut i l i ze a 45 mi nut e maxi mum per i od bet ween pl aci ng succeedi ng l i f t s  or  
l anes.

b.   Spr i nkl e t he under l y i ng mat er i al  wi t h wat er  i mmedi at el y bef or e pl aci ng 
t he concr et e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The maxi mum pl aci ng t emper at ur e at  whi ch 
concr et e shoul d be pl aced i s dependent  on t he 
mi ni mum t emper at ur es t hat  can occur  i n t he r egi on.   
For  s i mpl i c i t y 3 r egi ons have been est abl i shed based 
on aver age ambi ent  ai r  t emper at ur es ( AAAT) .   When 
ai r  t emper at ur es dur i ng RCC pl acement  i n t hese 
r egi ons exceeds 30 degr ees C ( 85 degr ees F) ,  one of  
t he f ol l owi ng maxi mum concr et e t emper at ur es shoul d 
be r equi r ed:

AAAT. <40 degr ees,  concr et e t emper at .  <70 degr ees F
AAAT <50 degr ees,  concr et e t emper at .  <80 degr ees F
AAAT <60 degr ees,  concr et e t emper at .  <90 degr ees F

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

c.   Pl ace t he concr et e at  t he cool est  t emper at ur e pr act i cabl e,  t o ensur e 
t he  concr et e when pl aced i s l ess t han  degr ees  32C 90 F.

d.   Appl y a wat er f og or  mi st ,  not  st r eams of  wat er  t o t he f i ni shed 
sur f aces of  t he newl y l ai d pavement  t o keep damp,  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.

When t he Cont r act i ng Of f i cer  det er mi nes heat  or  wi nd t o be excessi ve,  
i mmedi at el y t ake addi t i onal  measur es,  as necessar y,  t o pr ot ect  t he 
concr et e sur f ace.   Const r uct  wi nd scr eens,  mor e ef f ect i ve f og spr ays,  and 
si mi l ar  measur es commenci ng i mmedi at el y behi nd t he paver .   I f  t hese 
measur es ar e not  ef f ect i ve,  i mmedi at el y st op pavi ng oper at i ons  unt i l  
sat i sf act or y pl acement  condi t i ons exi st .

3. 5   COMPACTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not ,  under  any condi t i ons,  r educe t he 
r equi r ement s f or  use of  v i br at or y r ol l er s oper at i ng 
i n t he v i br at or y mode or  f or  use of  el ect r oni c 
cont r ol s and st r i ngl i nes or  l aser s.

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

Accompl i sh compact i on by sel f - pr opel l ed,  v i br at or y,  st eel - wheel ed r ol l er s 
and r ubber - t i r ed r ol l er s.   Do not  oper at e r ol l er s  i n t he v i br at or y mode 
when not  movi ng.   Var y t he f r equency and ampl i t ude of  v i br at i on,  as needed 
or  di r ect ed,  wi t hi n t he r ange speci f i ed.   Keep t he sur f aces of  r ol l er  
dr ums and wheel s c l ean at  al l  t i mes.

3. 5. 1   Ti mi ng

Begi n r ol l i ng wi t hi n 10 mi nut es of  spr eadi ng and,  except  f or  f r esh j oi nt s,  
compl et e r ol l i ng wi t hi n 45 mi nut es of  st ar t  of  mi xi ng,  except  dur i ng hot  
or  dr y weat her  condi t i ons.   I n hot  or  dr y weat her ,  begi n r ol l i ng wi t hi n 5 
mi nut es of  spr eadi ng and,  except  f or  j oi nt s,  compl et e r ol l i ng wi t hi n 30 
mi nut es of  st ar t  of  mi xi ng.   Del ays i n r ol l i ng f r eshl y l ai d mi xt ur e wi l l  
not  be per mi t t ed.
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3. 5. 2   I ni t i al  Rol l i ng

I ni t i al  r ol l i ng consi st  of  v i br at or y passes of  t he v i br at or y r ol l er .   Thi s 
r equi r ement  f or  v i br at or y r ol l i ng i s not  t o be r el axed.   I ni t i al  st at i c 
passes may be necessar y bef or e t he v i br at or y r ol l i ng t o " set "  t he pavement  
sur f ace bef or e v i br at or y compact i on i s st ar t ed.   Count  a r ound t r i p over  
t he same mat er i al  as 2 compl et e passes ( i . e. ,  f r om poi nt  A t o poi nt  B and 
r et ur n t o poi nt  A by t he same r out e ar e 2 compl et e passes) .

3. 5. 3   Def i c i ency Eval uat i on

Af t er  i ni t i al  v i br at or y r ol l i ng,  conduct  pr el i mi nar y t est s and exami nat i on 
of  densi t y,  cr own,  gr ade,  smoot hness,  and sur f ace t ext ur e under  t he 
super vi s i on of  t he Cont r act i ng Of f i cer .   Cor r ect  def i c i enci es bef or e 
r ol l i ng i s cont i nued,  so t hat  t he f i ni shed sur f ace wi l l  conf or m t o 
r equi r ement s f or  gr ade,  sur f ace t ext ur e,  and smoot hness speci f i ed her ei n.   
Make f ur t her  smoot hness checks as di r ect ed by t he Cont r act i ng Of f i cer .

3. 5. 4   Vi br at or y Rol l i ng and Test i ng

Cont i nue r ol l i ng wi t h t he v i br at or y r ol l er  i n v i br at or y mode,  i f  
necessar y,  unt i l  t he speci f i ed wet  f i el d densi t y as a per cent age of  t he 
" Tar get  Densi t y, "  maxi mum wet  densi t y i s at t ai ned i n t he l ane i nt er i or ,  at  
f r esh j oi nt s,  and at  col d j oi nt .   Per f or m nucl ear  densi t y t est i ng i n 
accor dance wi t h par agr aph CONTRACTOR QUALI TY CONTROL.

3. 5. 5   Fi nal  Rol l i ng

St op r ol l i ng wi t h a st eel  wheel ed vi br at or y r ol l er  whent he speci f i ed 
densi t y i s at t ai ned .   Al l  addi t i onal  r ol l i ng beyond t he vi br at or y passes 
r equi r ed t o pr oduce t he speci f i ed f i el d densi t y ar e at  t he Cont r act or ' s 
expense.   As soon as r ol l i ng wi t h t he v i br at or y r ol l er  i s  compl et e,  
pr ovi de at  l east  t wo addi t i onal  passes of  a r ubber - t i r ed r ol l er  wi t h t i r e 
pr essur e and l oadi ng per  wheel  at  t he mi dpoi nt  of  t he r ange pr evi ousl y 
speci f i ed,  unl ess ot her wi se di r ect ed.   Fol l ow t hese passes  by 2 compl et e 
passes of  t he f i ni sh r ol l er  wi t h a neopr ene coat ed st eel  wheel .

3. 5. 6   Oper at i on of  Rol l er s and Tamper s

Adj ust  t he speed of  r ol l er s t o be sl ow enough t o avoi d di spl acement  of  t he 
concr et e but  not  mor e t han 2. 5 km/ hr  1. 5 mph.   I mmedi at el y cor r ect  any 
di spl acement  of  concr et e r esul t i ng f r om r ever si ng di r ect i on of  r ol l er  or  
f r om any ot her  cause.  Var y s l i ght l y i n l engt h al t er nat e passes of  r ol l er   
and over l ap suf f i c i ent l y t o pr ovi de f ul l  cover age over  t he sur f ace.   
Ut i l i ze addi t i onal  r ol l er s  i f  pavement  densi t y speci f i ed i s not  at t ai ned 
and/ or  i f  pavi ng oper at i ons ar e get t i ng ahead of  r ol l i ng.   Do not  al t er  
pavi ng oper at i ons t o accommodat e a l ack of  r ol l er s.   Thor oughl y compact ed 
pl aces i naccessi bl e t o l ar ge vi br at or y r ol l er s wi t h wal k- behi nd r ol l er s 
and hand- t amper s t o t he r equi r ed densi t y,  usi ng mul t i pl e t hi n l i f t s ,  as 
necessar y.   Take addi t i onal  f i el d densi t y t est s f or  hand- t amper ed ar eas t o 
check f or  r equi r ed densi t y.

3. 5. 7   Rol l i ng Pat t er n

a.   Commence r ol l i ng at  t he out er  edge of  t he l ane,  f ol l owed by t he ot her  
edge,  and t hen t he cent er .   On subsequent  adj acent  l anes,  begi n 
r ol l i ng at  t he out er  edge.   Ext end r ol l i ng of  t he f i r st  pass al ong 
each edge t o wi t hi n appr oxi mat el y 450 mm 18 i nches of  t he edge except  
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as ot her wi se appr oved or  di r ect ed.

b.   I f  t her e wi l l  be a subsequent  l ane pl aced al ong an edge and t he j oi nt  
wi l l  be const r uct ed as a " f r esh"  j oi nt ,  t he r ol l er  i s  t o go no cl oser  
t han t he 450 mm 18 i nches t o t he out er  edge unt i l  t he subsequent  l ane 
i s pl aced.

c.   I f  t her e wi l l  be a subsequent  l ane and t he j oi nt  wi l l  be t r eat ed as a 
" col d"  const r uct i on j oi nt ,  or  i f  t he edge wi l l  be t he f i nal  edge of  
t he pavement ,  r ol l  t he out er  450 mm 18 i nches af t er  r ol l i ng of  t he 
cent er  of  t he l ane.

d.   I f  t he edge abut s a pr evi ousl y pl aced st r i p,  ei t her  as a " f r esh"  j oi nt  
or  as a " col d"  j oi nt ,  r ol l  t he uncompact ed j oi nt  ar ea  af t er  t he 
cent er  of  t he l ane.   Pr ovi de addi t i onal  passes of  t he v i br at or y r ol l er  
and r ubber - t i r ed r ol l er  t o t hi s j oi nt  ar ea,  as necessar y,  t o pr oduce 
t he speci f i ed compact i on i n t he j oi nt  ar ea.

e.   Ut i l i ze appr oved hand- f i ni shi ng oper at i ons,  as necessar y t o pr oduce a 
t i ght  sur f ace at  t he j oi nt ,  meet i ng t he speci f i ed sur f ace t ol er ances 
i n Tabl e 3.   Ut i l i ze a consi st ent  r ol l i ng pat t er n  t hr oughout  
pr oduct i on.

3. 6   JOI NTS

Pr ovi de a det ai l ed pl an of  t he pr oposed pavi ng pat t er n showi ng al l  pl anned 
const r uct i on,  cont r act i on and expansi on j oi nt s.  Pl ace al l  l ongi t udi nal  and 
t r ansver se const r uct i on j oi nt s on a 30 f oot  gr i d t hat  ar e per pendi cul ar  t o 
t he f i ni shed l ayout  of  t he pavement .   The j oi nt  ar ea i s consi der ed t he RCC 
mat er i al  wi t hi n 305 mm12 i nches of  t he j oi nt .   Const r uct  j oi nt s t o:

a.   Be st r ai ght  and cont i nuous f r om edge t o edge of  t he pavement .

b.   Be made t o ensur e cont i nui t y i n smoot hness and gr ade bet ween ol d and 
new sect i ons of  pavement ,  as speci f i ed her ei naf t er .

c.   Have t he same t ext ur e,  f ul l - dept h densi t y,  and smoot hness as speci f i ed 
f or  ot her  sect i ons of  pavement  or  as speci f i ed f or  j oi nt s.

d.   Be cl eaned by br ushi ng or  cut  back wi t h appr oved power  saw,  as 
di r ect ed,  r egar dl ess of  age,  cont act  sur f aces of  pr evi ousl y 
const r uct ed st r i ps t hat  have become coat ed wi t h dust ,  sand,  or  ot her  
obj ect i onabl e mat er i al .

3. 6. 1   Longi t udi nal  Const r uct i on Joi nt s

Any const r uct i on j oi nt s i n whi ch t he densi t y f ai l s  t o meet  t he speci f i ed 
l i mi t s i s t o be t r i mmed by sawi ng t he edge of  t he har dened concr et e wi t h a 
power  concr et e saw,  not  ear l i er  t han 24 hour s age.

a.   Make t he sawcut  at  l east  150 mm 6 i nches f r om t he or i gi nal  edge,  and 
mor e i f  necessar y t o pr oduce an accept abl e j oi nt .

b.   Make t he sawcut  t he f ul l  dept h of  t he pavement  t o pr oduce a f ace 
wi t hi n 15 degr ees of  ver t i cal ,  f r ee of  al l  l oose or  uncompact ed 
mat er i al .

c.   Car ef ul l y r emove t he out er  por t i on t o pr event  any damage t o t he sawed 
f ace.   Resaw edge i f  damage occur s.
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d.   I f  necessar y,  ut i l i ze addi t i onal  r ol l i ng t o assur e t hat  f ul l  dept h 
densi t y and sur f ace t ext ur e i s at t ai ned.

3. 6. 2   Tr ansver se Const r uct i on Joi nt s

a.   When a t r ansver se const r uct i on j oi nt  i s  r equi r ed,  oper at e t he r ol l er  
t o pass over  t he end of  t he f r eshl y pl aced concr et e.

b.   Cut  t he t aper ed end of  t he st r i p,  wi t h a power  concr et e saw t o f ul l  
dept h of  t he l i f t  and t he excess mat er i al  r emoved.

c.   I n cont i nui ng pl acement  of  t he st r i p,  posi t i on t he paver   on t he 
t r ansver se j oi nt  so t hat  suf f i c i ent  f r esh concr et e wi l l  be spr ead t o 
obt ai n a j oi nt  whi ch wi l l  conf or m t o r equi r ed f ul l - dept h densi t y and 
smoot hness speci f i ed,  af t er  r ol l i ng.   When necessar y,  hand f i ni sh t he 
f r esh mi xt ur e at  t he j oi nt s and pr ovi de addi t i onal  r ol l i ng t o assur e 
t hat  speci f i ed f ul l - dept h densi t y and sur f ace f i ni sh i s at t ai ned.

3. 6. 3   Joi nt s i n Mul t i - l i f t  Const r uct i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph i f  onl y one cour se 
const r uct i on i s t o be used i n t he pr oj ect .   Del et e 
br acket ed st at ement  i f  al l  l i f t  j oi nt s ar e t o 
r ecei ve beddi ng mor t ar .

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

a.   Pl ace t he t op l ayer  so t hat  l ongi t udi nal  j oi nt s i n t hat  l ayer  wi l l  
coi nci de wi t h j oi nt s i n t he l ower  l ayer s of  t he pavement .  

b.   Pl ace t he t r ansver se j oi nt s i n t he t op l ayer  t o coi nci de wi t h 
t r ansver se j oi nt s i n t he l ower  l ayer s of  t he pavement .

3. 6. 4   Sl i p Joi nt s

Const r uct  s l i p j oi nt s bet ween r ol l er - compact ed and convent i onal  concr et e 
wher e no expansi on j oi nt  i s  r equi r ed and as shown on t he cont r act  
dr awi ngs.   For  ei t her  RCC or  PCC,  coat  t he edge of  t he i ni t i al  pl acement  
wi t h a bi t umi nous pr oduct ,  a mi ni mum of  3 mm 1/ 8 i nch t hi ck,  pr i or  t o 
pl aci ng t he next  mat er i al .   I f  RCC i s pl aced pr i or  t o convent i onal  
concr et e,  sawcut  t he RCC  f ul l  dept h at  t he j oi nt  l i ne and r emove excess 
RCC mat er i al .  Pr epar e t he j oi nt  f or  seal i ng as descr i bed bel ow.  Pr ovi de a 
f ul l  dept h expansi on j oi nt ,  i n l i eu of  a s l i p j oi nt ,  f or  any mi smat ched 
j oi nt s or  t hr ee si ded j oi nt .  Ut i l i ze a t hi ckened edge t ype j oi nt  f or  t he 
pcc s i de.  

3. 6. 5   Sawi ng of  Cont r act i on Joi nt s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sawi ng of  t r ansver se cont r act i on j oi nt s i s 
r ecommended because of  appear ance and ease of  
seal i ng.   However ,  i n t he past  much RCC pavement  has 
been al l owed t o cr ack nat ur al l y wi t hout  benef i t  of  
sawi ng.   These nat ur al  cr acks nor mal l y occur  at  12 
t o 20 m ( 30 t o 70 f t )  spaci ng.   Saw j oi nt s f or  
har dst ands,  st r eet s,  and r oads.  Sawi ng of  t r ansver se 
j oi nt s on t ank t r ai l s may be del et ed.  Del et e t hi s 
par agr aph i f  al l  sawed j oi nt s ar e not  bei ng used and 
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modi f y par agr aph Seal i ng Joi nt s and Cr acks 
accor di ngl y.   The br acket ed st at ement  shoul d be 
i ncl uded i f  l ongi t udi nal  const r uct i on j oi nt s ar e t o 
be sawed and seal ed.   

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

a.   Saw t r ansver se cont r act i on j oi nt s at  12 m 30 f oot  spaci ng or  as 
ot her wi se i ndi cat ed.   Saw l ongi t udi nal  const r uct i on j oi nt s bet ween 
l anes t o f or m a r eser voi r  f or  j oi nt  seal ant  i n t he same manner  as 
speci f i ed bel ow.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ver y ear l y age sawi ng i s commonl y done f or  
convent i onal  concr et e pavement s.   I t  i s  al so 
appr opr i at e f or  RCC pavement s wher e sawn j oi nt s i s 
desi r ed.   Speci al i zed equi pment  i s necessar y f or  
sawcut t i ng t o be done at  ver y ear l y ages so t hat  
damage t o t he j oi nt  and pavement  i s pr event ed.

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

b.   Ti mi ng f or  Sawi ng.  Accompl i sh i ni t i al  j oi nt  sawi ng   wher e i ndi cat ed 
by usi ng a 3 mm 1/ 8 i nch bl ade t o t he dept h i ndi cat ed.   Var y t he t i me 
of  sawi ng dependi ng on exi st i ng and ant i c i pat ed weat her  condi t i ons and 
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  
sawi ng t he concr et e wi t hout  chi ppi ng,  spal l i ng,  or  t ear i ng.   Conduct  
sawi ng oper at i ons as r equi r eddur i ng bot h day and ni ght  r egar dl ess of  
weat her  condi t i ons.   I f  wat er - cur i ng i s r equi r ed,   di scont i nue onl y i n 
smal l  ar eas t o f aci l i t at e sawi ng.

c.   Cr acki ng.   Bef or e sawi ng a j oi nt ,  exami ne t he concr et e c l osel y f or  
cr acks,  and t he j oi nt  i s  not  t o be sawed i f  a cr ack has occur r ed wi t hi n
 3 m 10 f eet  f r om t he pl anned j oi nt  l ocat i on.   Di scont i nue sawi ng when 
a cr ack devel ops ahead of  t he saw cut .

d.   Spaci ng and Al i gnment .   Saw al l  j oi nt s at  t he r equi r ed spaci ng 
consecut i vel y i n t he sequence of  t he concr et e pl acement .   Use 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 .   Do not  var y t he saw cut  mor e t han 13 mm 1 i nch f r om t he t r ue 
j oi nt  al i gnment  f r om edge t o edge of  t he pavement  ar ea,  and do not  
have abr upt  of f set s.

e.   Under cut t 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,  and 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 .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nst al l at i on of  t he f i nal  j oi nt  seal  or  
seal ant ,  i f  r equi r ed,  shoul d be done af t er  
compl et i on of  t he cur i ng per i od.   To mi ni mi ze cost s,  
i t  i s  al ways pr ef er abl e t hat  t he seal i ng 
subcont r act or  be abl e t o i nst al l  al l  t he seal s or  
seal ant  at  one t i me r at her  t han t o mobi l i ze sever al  
t i mes.   Seal i ng as soon as pr act i cal  i s  desi r abl e so 
t hat  cont i nued const r uct i on oper at i ons don' t  damage 
or  cont ami nat e j oi nt s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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f .   Joi nt  Wi deni ng.   Af t er  expi r at i on of  t he cur i ng per i od and no l at er  
t han 21 days,  wi den t he j oi nt  by sawi ng t he upper  por t i on of  t he 
gr oove t o t he wi dt h and dept h i ndi cat ed t o f or m a r eser voi r  f or  t he 
j oi nt  seal er .

g.   Cl eani ng Joi nt .   I mmedi at el y af t er  i ni t i al  and f i nal  sawi ng of  t he 
j oi nt ,  t hor oughl y f l ushed t he saw cut  and adj acent  concr et e sur f ace 
wi t h wat er  unt i l  al l  wast e f r om sawi ng i s r emoved f r om t he j oi nt .  Upon 
sawi ng t he i ni t i al  sawcut ,  i nst al l  a t empor ar y seal  i n t he j oi nt  unt i l  
t he end of  t he cur i ng per i od.

h.   Equi pment .   Pr ovi de sawi ng equi pment  t hat  i s  adequat e i n t he number  of  
uni t s and t he power  t o compl et e t he sawi ng at  t he r equi r ed r at e.   
Pr ovi de,  at  t he j ob s i t e,  an ampl e suppl y of  saw bl ades bef or e 
concr et e pl acement  i s st ar t ed,  and at  l east  one st andby sawi ng uni t  i n 
good wor ki ng or der  dur i ng t he sawi ng oper at i on.

3. 6. 6   Rout i ng Cr acks

Thi r t y t o 45 days af t er  pl acement  of  concr et e,  r out e al l  r andom cr acks 
whi ch have been opened t o 3 mm 1/ 8 i nch or  mor e and seal  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.   I mmedi at el y 
af t er  r out i ng,  c l ean and seal  al l  r andom cr acks.  Accompl i sh r out i ng wi t h a 
ver t i cal  spi ndl e t ype r ot ar y r out er  mount ed on a r i gi d chassi s so t hat  t he 
spi ndl e wi l l  cast er  t o mi ni mi zi ng spal l i ng.

3. 6. 7   Seal i ng Joi nt s

Seal  const r uct i on and cont r act i on j oi nt s  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.

3. 7   CURI NG AND PROTECTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  i s  not  pr act i cal  t o moi st  cur e sur f aces 
wher e wat er  r unof f  may ef f ect  adj acent  const r uct i on 
oper at i ons.   I n most  cases i t  i s  pr ef er abl e t hat  RCC 
sur f aces be cur ed by a membr ane cur i ng compound.   

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

3. 7. 1   Gener al

a.   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.   Have 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 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 and r epl ace t he damaged pavement  ,  and i mpl ement  anot her  met hod 
of  cur i ng  as di r ect ed.

b.   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:  Membr ane Cur i ng.   
I f  r equi r ed,  ut i l i ze hand- oper at ed spr ayer s oper at ed by compr essed ai r  
suppl i ed by a mechani cal  ai r  compr essor  whi ch ar e al l owed by 
par agr aph:  Membr ane Cur i ng.   I f  t he cur i ng equi pment  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,  r epl ace equi pment  
i mmedi at el y.
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3. 7. 2   Membr ane Cur i ng

a.   Ti mi 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 and t he 
edge sur f aces as soon as t he f r ee wat er  has di sappear ed f r om t he 
sur f ace.   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.   I f  any dr yi ng has occur r ed,  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 ,  and appl y t he cur i ng compound as 
soon as t he f r ee wat er  di sappear s.

b.   Cover age.   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 sel f - pr opel l ed 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  wi l l  gi ve t wo- coat  
appl i cat i on cover age of  93 squar e m/ L 400 squar e f eet / gal l on per  coat ,  
pl us or  mi nus 5. 0 per cent  f or  each coat .   A one- coat  appl i cat i on may 
be appl i ed pr ovi ded a uni f or m over l appi ng appl i cat i on and cover age of  
47 squar em/ L 200 squar e f eet / gal l on,  pl us or  mi nus 5. 0 per cent  i s 
obt ai ned.

c.   Manual  Appl i cat i on.   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 wi l l  be per mi t t ed 
onl y on odd wi dt hs or  shapes of  s l abs and on concr et e sur f aces exposed 
by t he r emoval  of  f or ms.   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.

d.   Pr ot ect i on.   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 f r om pedest r i an and 
vehi cul ar  t r af f i c  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 dur i ng t he ent i r e cur i ng per i od,  except  as r equi r ed 
f or  j oi nt - sawi ng oper at i ons and sur f ace t est s.

e.   Membr ane Damage.   Respr ayed by t he met hod and at  t he cover age 
speci f i ed above,  any 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 or  
any 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.  

3. 7. 3   Bur l ap

Ut i l i ze bur l ap cover s of  2 or  mor e l ayer s of  bur l ap havi ng a combi ned 
wei ght  of  4746 gm or  mor e/ sq m 14 ounces or  mor e/ squar e yar d i n a dr y 
condi t i on.   Ut i l i ze bur l apt hat  i s ei t her  new or  used excl usi vel y f or  
cur i ng concr et e.   Appl y bur l ap st r i ps havi ng a l engt h af t er  shr i nkage of  
at  l east  305 mm 1 f oot  gr eat er  t han necessar y t o cover  t he ent i r e wi dt h 
and edges of  t he pavement .   Over l ay mat s at  l east  150 mm 6 i nches.  Bef or e 
pl aci ng mat s t hor oughl y wet  and keep mat s cont i nuousl y wet  and i n i nt i mat e 
cont act  wi t h t he sur f ace and edges of  t he pavement  ar ea f or  t he ent i r e 
cur i ng per i od.

3. 7. 4   Pr ot ect i on of  Pavement

Af t er  f i nal  r ol l i ng of  t he pavement ,  no vehi cul ar  t r af f i c  or  equi pment  i s 
per mi t t ed unt i l  t he end of  t he cur i ng per i od,  except  f or  appr oved cur i ng 
equi pment  havi ng wheel  l oads not  exceedi ng 2000 kg 4, 500 pounds Mai nt ai n a 
suppl y of  pl ast i c sheet i ng meet i ng t he r equi r ement s of  ASTM C171  and keep 
r eadi l y avai l abl e t o cover  pavement  l ess t han 12 hour s ol d i f  r ai nf al l  
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occur s.

3. 8   TREATMENT OF DEFECTI VE PAVEMENT

Remove and r epl ace def ect i ve pavement s unl ess t he def i c i ency i s subj ect  t o 
payment  adj ust ment s.   RCC mi xt ur es t hat  ar e i mpr oper l y pr opor t i oned or  
become cont ami nat ed ar e consi der ed def ect i ve pavement s.   Ski n pat chi ng of  
an ar ea t hat  has been r ol l ed ar e not  per mi t t ed.   No addi t i onal  payment  
wi l l  be made f or  t he r epai r  or  r emoval  and r epl acement  of  def ect i ve 
pavement .   Except  as not ed bel ow,  t he f ol l owi ng def ect s wi l l  r equi r e 
compl et e r emoval  and r epl acement  or  pay adj ust ment .   Remove and r epl ace 
any def ect s gr eat er  t han al l owed f or  pay adj ust ment .

a.   Reduced t hi ckness of  pavement .
b.   Sur f ace t ext ur e.
c.   Smoot hness.
d.   Densi t y.
e.   Hor i zont al  Al i gnment .

3. 8. 1   Pavement  Removal  and Repl acement

Del i neat ed def ect i ve ar eas t o be r epl aced by sawi ng f ul l  dept h of  t he 
pavement  ar ound t he per i met er  of  t he def ect i ve ar ea.   Remove t he 
del i neat ed ar ea t o t he f ul l  pavement  dept h of  t he cour se wi t hout  damagi ng 
t he adj acent  pavement .   Del i neat ed ar eas ar e t o have a l engt h or  wi dt h no 
l ess t han 3 m 10 f eet . Adj acent  s l abs or  por t i on of  a s l ab t hat  r emai ns i n 
t he pavement  abut t i ng t he r epl acement  ar ea ar e t o have a l engt h or  wi dt h 
no l ess t han 2. 5 m 8 f eet  when measur ed f r om a j oi nt  or  edge.   Cr eat e a 
c l ean ver t i cal  f ace of  t he exi st i ng concr et e  t o pave agai nst .   
Convent i onal  concr et e or  RCC may be used at  t he Cont r act or ' s opt i on t o 
f i l l  t he voi d.  Const r uct  new sl abs t hat  conf or m t o al l  r equi r ement s of  
smoot hness,  sur f ace t ext ur e,  densi t y,  t hi ckness,  and concr et e qual i t y,  as 
st at ed her ei n.   Const r uct  and seal  l ongi t udi nal  and t r ansver se j oi nt s  i n 
t he new sl ab i n accor dance wi t h t he or i gi nal  pl ans,  i f  r equi r ed f or  t he 
adj acent  s l ab.

3. 8. 2   Mi x Pr opor t i on Var i at i ons

Var i at i on i n aggr egat e gr adi ng of  of  mi x pr opor t i oni ng ar e subj ect  t o pay 
adj ust ment .   Remove and r epl ace pavement  sect i ons wher e gr adi ng var i at i ons 
ar e gr eat er  t han al l owed f or  pay adj ust ment  or var i at i ons i n ot her  mi xt ur e 
const i t uent s beyond t he speci f i ed t ol er ances.

3. 8. 3   Gr ade Var i at i ons

Mar k and r emove hi gh spot s i ndi cat ed by t he t est i ng st r ai ght  edge i n 
excess of  appl i cabl e t ol er ance or  r educed by r ubbi ng wi t h a car bor undum 
br i ck and wat er .   Di scont i nue r ubbi ng as soon as cont act  wi t h t he coar se 
aggr egat e i s made.   I f  hi gh spot s cannot  be r emoved i n t he above manner  
because of  di st ur bi ng t he coar se aggr egat e,  cor r ect ed by an appr oved 
sur f ace- gr i ndi ng machi ne af t er  t he RCC i s 14 days ol d  or  r emove and 
r epl ace t he def ect i ve pavement .   When gr i ndi ng of  13 mm 1/ 2 i nch or  mor e 
woul d be r equi r ed,  r emove and r epl ace t he pavement .

3. 9   CONTRACTOR QUALI TY CONTROL

The Cont r act or  i s r esponsi bl e f or  sampl i ng and t est i ng aggr egat es,  
cement i t i ous mat er i al s,  and RCC t o det er mi ne compl i ance wi t h t he 
speci f i cat i ons.   Pr ovi de f aci l i t i es and l abor  as may be necessar y f or  
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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  RCC at  t he poi nt  
of  del i ver y t o t he paver .   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 ,  ei t her  f or  
pay adj ust ment  pur poses or  f or  any ot her  r eason.

3. 9. 1   Labor at or y Accr edi t at i on

Pr ovi de l abor at or y and t est i ng f aci l i t i es at  t he expense of  t he 
Cont r act or .   Ut i l i ze l abor at or i es t hat  ar e accr edi t ed i n accor dance wi t h 
ASTM C1077,  i ncl udi ng ASTM C78/ C78M and ASTM C1260.   The accr edi t at i on ar e 
t o  be cur r ent  and i ncl ude t he r equi r ed and opt i onal  t est  met hods,  as 
speci f i ed t hr oughout  t hi s Sect i on.

a.   Aggr egat e Test i ng and Mi x Pr opor t i oni ng:   Ut i l i ze a commer ci al  
l abor at or y f or  aggr egat e t est i ng and mi xt ur e pr opor t i oni ng st udi es 

b.   Cont r act or  Qual i t y Cont r ol :   Ut i l i ze an appr oved,  onsi t e,  i ndependent ,  
commer ci al  l abor at or y f or  al l  sampl i ng and t est i ng be per f or med or  t he 
manuf act ur er ' s l abor at or y f or  cement i t i ous mat er i al s and admi xt ur es.

c.   Labor at or y I nspect i on:   The Gover nment  wi l l  i nspect  t he l abor at or y 
equi pment  and t est  pr ocedur es pr i or  t o t he st ar t  of  concr et i ng 
oper at i ons f or  conf or mance t o ASTM C1077.   Mai nt ai n any cer t i f i cat i ons 
at  t he l abor at or y f or  t he dur at i on of  t he pr oj ect .

3. 9. 2   Repor t s

Repor t  al l  r esul t s of  t est s conduct ed at  t he pr oj ect  s i t e on t he same day 
t est ed and del i ver  t o t he Cont r act i ng Of f i cer .   These r equi r ement s do not  
r el i eve t he Cont r act or  of  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 med i n wr i t i ng i n 
t he r out i ne r epor t s,  such r epor t s of  f ai l ur e and t he act i on t aken.   The 
Cont r act i ng Of f i cer  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 at  any t i me.

3. 9. 3   Lot s and Subl ot s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The l ot  s i ze can be speci f i ed on t he basi s of  
t i me ( i . e. ,  4 hour s,  1 shi f t ,  et c. )  or  amount  of  
pr oduct i on ( i . e,  500 cu m ( 665 cu yd) ,  1000 cu m 
( 1333 cu yd) ,  et c. ) .   I f  t he l ot  s i ze i s based on 
t he amount  of  pr oduct i on,  i t  nor mal l y shoul d be 
sel ect ed t o be appr oxi mat el y equal  t o t he amount  of  
RCC expect ed t o be pr oduced i n 1 shi f t  of  
oper at i on.   The l ot  s i ze shoul d not  exceed 1500 cu m 
( 2000 cu yd)  of  RCC.   When a l ump sum cont r act  i s  
used,  t he l ot  s i ze becomes t he t ot al  j ob;  t hus,  t he 
per cent  payment  i s appl i ed t o t he cont r act  pr i ce.   
The f ol l owi ng par agr aphs wi l l  be edi t ed accor di ngl y.

Del et e t hi s par agr aph i f  t he pr oj ect  i s  smal l  or  
cont r ol  based on l ot s i s not  appr opr i at e.   Revi se QC 
t abl e wher e l ot s and subl ot s ar e i dent i f i ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Ar eas t o be t est ed and quant i t i es f or  whi ch payment  i s t o be adj ust ed wi l l  
be based on pavement  ar eas subdi v i ded i nt o l ot s and l ot s subdi v i ded i nt o 
subl ot s.   A l ot  wi l l  be t hat  quant i t y of  const r uct i on t hat  wi l l  be 
eval uat ed f or  compl i ance wi t h speci f i cat i on r equi r ement s.   A l ot  wi l l  be 
equal  t o [ 375] [ _____]  cu m10hour s pr oduct i on.   Subl ot s ar e desi gnat ed and 
def i ned f or  t he speci f i c  par amet er  t o be t est ed.   Thi ckness,  sur f ace 
smoot hness,  and sur f ace t ext ur e det er mi nat i ons wi l l  be made on t he l ot  as 
a whol e.   I n or der  t o eval uat e f i el d densi t y,  each l ot  wi l l  be di v i ded 
i nt o 4 equal  subl ot s.   Al l  sampl es and t est  l ocat i ons wi l l  be sel ect ed 
r andoml y,  usi ng commonl y r ecogni zed met hods of  assur i ng r andomness 
conf or mi ng t o ASTM D3665 and empl oyi ng t abl es of  r andom number s or  
comput er  pr ogr ams.

3. 9. 4   Addi t i onal  Sampl i ng and Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Add bi d i t ems f or  r equi r ement s t hat  may need 
addi t i onal  t est i ng.

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

The Cont r act i ng Of f i cer  wi l l  r equest  addi t i onal  sampl es and t est s f or  any 
ar ea t hat  appear s t o devi at e f r om t he speci f i cat i on r equi r ement s.   The 
Cont r act or  wi l l  pay f or  t he cost  of  any addi t i onal  t est i ng i f  t est s ver i f y 
def i c i ent  mat er i al .   I f  t est s ver i f y t hat  mat er i al s conf or m t o t he 
speci f i cat i ons,  payment  wi l l  be made under  t he appr opr i at e bi d i t em.   
Test i ng i n t hese ar eas wi l l  be i n addi t i on t o t he l ot  t est i ng,  and t he 
r equi r ement s f or  t hese ar eas wi l l  be t he same as t hose f or  a l ot .

3. 9. 5   Test i ng and Eval uat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n Tabl e 10 modi f y t est i ng i t ems and 
f r equency of  t est i ng t o f i t  pr oj ect  speci f i c  
condi t i ons.

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

Based upon t he r esul t s of  t hese t est s,  t ake t he act i on and submi t  r epor t s 
as r equi r ed i n Tabl e 10,  and any addi t i onal  t est s t o ensur e t hat  t he 
r equi r ement s of  t hese speci f i cat i ons ar e met .

TABLE 10
CONTRACTOR 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

Cement i t i ous Mat er i al s Sampl i ng

1 Sampl e 
per  500 
met r i c t ons
t ons

None none 2. 2 kg5 l bs sampl es t o be 
col l ect ed l abel ed,  st or ed 
and del i ver ed t o t he 
Cont r act i ng Of f i cer  af t er  
compl et i on of  t he pr oj ect

Fi ne Aggr egat e Gr adat i on and Fi neness Modul us
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TABLE 10
CONTRACTOR 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

1 sampl e 
ever y 500 
met r i c t ons
t ons  of  
aggr egat e 
dur i ng 
pr oduct i on

ASTM C136/ C136M 
sampl e st ockpi l e

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

Ret est

2nd f ai l ur e r epor t  t o COR,  st op,  
r epai r ,  r et est

1 per  
subl ot  
dur i ng RCC 
pl acement

ASTM C136/ C136M 
sampl e di schar ge 
bel t  f r om pl ant

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

Ret est

2nd gr adat i on f ai l ur e r epor t  t o COR,  st op,  
r epai r ,  r et est

Coar se Aggr egat e Gr adat i on

1 sampl e 
ever y 500 
met r i c t ons
t ons  of  
aggr egat e 
dur i ng 
pr oduct i on

ASTM C136/ C136M 
sampl e st ockpi l e

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

Ret est

2nd f ai l ur e r epor t  t o COR,  st op,  
r epai r ,  r et est

1 per  
subl ot  
dur i ng RCC 
pl acement

ASTM C136/ C136M 
sampl e di schar ge 
bel t  f r om pl ant

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

Ret est

2nd gr adat i on f ai l ur e r epor t  t o COR,  st op,  
r epai r ,  r et est

Aggr egat e Del et er i ous and Qual i t y

Fi r st  t est  
no l at er  
t han t i me 
of  
uni f or mi t y 
t est i ng and 
t hen ever y 
[ 30] [ 60]  
days of  RCC 
pr oduct i on

see par agr aph 
AGGREGATES

St op pr oduct i on,  r et est ,  
r epl ace aggr egat e.
I ncr ease t est i ng i nt er val  
t o 90 days i f  pr evi ous 2 
t est s pass

Aggr egat e Moi st ur e

Dai l y ASTM C566 St op,  adj ust  pl ant  
set t i ngs accor di ngl y

Pl ant  -  Scal es,  Wei ghi ng Accur acy

Mont hl y NRMCA CPMB 100 St op pl ant  ops,  r epai r ,  
r ecal i br at e st andar d t est  
wei ght s accur at e t o pl us 
or  mi nus 0. 1 per cent  and 
pr ovi de f or  checki ng 
pl ant  scal es

Pl ant  -  Cal i br at i on of  Bat chi ng and Recor di ng Equi pment
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TABLE 10
CONTRACTOR 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

Weekl y Recor d/ Repor t Recor d 
r equi r ed/ r ecor ded/ act ual  
bat ch mass

St op pl ant  ops,  r epai r ,  
r ecal i br at e.  See 
par agr aph 3. 11. 1

Pl ant  -  Recor d of  Bat ch Pl ant  Cont r ol s

Ever y l ot Recor d/ Repor t Recor d t ype and amount  of  
each mat er i al  per  l ot

Pl ant  -  Mi xer  Uni f or mi t y -  St at i onar y Mi xer s

Ever y 4 
mont hs 
dur i ng 
pavi ng

COE CRD- C 55 Af t er  i ni t i al  appr oval ,  
use abbr evi at ed met hod

I ncr ease mi xi ng t i me,  
change bat chi ng sequence,  
r educe bat ch si ze t o 
br i ng i nt o compl i ance.   
Ret est

RCC Moi st ur e Densi t y Rel at i onshi p

St ar t  of  
each l ot

ASTM D1557 Sampl e t aken at  pl ant  
di schar ge

See par agr aph 3. 9. 8

Nucl ear  Densi t y Gage RCC Cal i br at i on

Dai l y Test  Bl ock Cal cul at e cal i br at i on 
f act or  f or  pl aci ng per i od

Repor t  change of  mor e 
t han 4 per cent  of  
pr evi ous val ue t o 
Cont r act i ng Of f i cer  and 
i ni t i at e gage eval uat i on

Fi el d Densi t y and Fi el d Moi st ur e

Per  100f t  
of  pavi ng 
l ane and 
100f t  of  
Joi nt

ASTM C1040/ C1040M 
Met hod A,  and 
ASTM D6938 at  t he 
pl acement  wi t hi n 
30 mi nut es of  
mi x i ng RCC

See par agr aph 3. 9. 8

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

When t est  
speci mens 
pr epar ed

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
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TABLE 10
CONTRACTOR 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

8 per  l ot ASTM C39/ C39M
sampl e at  poi nt  of  
di schar ge wi t hi n 
t he pavi ng l ane

See par agr aph CONCRETE STRENGTH TESTI NG f or  CQC

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 .

Sur f ace Smoot hness

Cont i nuous 
and wi t hi n 
1 hour  of  
pl acement

Exceed t ol er ances Not i f y Cont r act i ng 
Of f i cer  and modi f y 
oper at i on.  See par agr aph 
3. 10. 4

Pavement  Text ur e

Each l ot See par agr aph 3. 10. 6

Pavement  Thi ckness

1 cor e per  
subl ot

ASTM C174/ C174M See par agr aph 3. 10. 5

Pavi ng -  I nspect i on Bef or e Pavi ng

Pr i or  t o 
each pavi ng 
oper at i on

Repor t I nspect  under l y i ng 
mat er i al s,  const r uct i on 
j oi nt  f aces,  f or ms,  
r ei nf or ci ng,  dowel s,  and 
embedded i t ems

Pavi ng -  I nspect i on Dur i ng Pavi ng

Dur i ng 
pavi ng 
oper at i on

Repor t Moni t or  and cont r ol  
pavi ng oper at i on,
i ncl udi ng pl acement ,  
consol i dat i on,
f i ni shi ng,  t ext ur i ng,  
cur i ng,  and j oi nt  
sawi ng.  See par agr aph 
3. 9. 13

Pavi ng -  Rol l er  Vi br at i on

Weekl y,  
dur i ng 
pavi ng

Vi br at i on Met er Test  f r equency and 
ampl i t ude of  each r ol l er .

Repai r  or  r epl ace 
def ect i ve r ol l er s.

Membr ane Compound Cur i ng

Dai l y Vi sual Cal cul at e cover age based 
on quant i t y/ ar ea

Respr ay ar eas wher e 
cover age def ect i ve.  
Recal i br at e equi pment

I nspect i on of  Hot  Weat her  Measur es
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TABLE 10
CONTRACTOR 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

Once per  day Vi sual Repai r  def ect s,  r epor t  
condi t i ons t o Cont r act i ng 
Of f i cer

I nspect i on of  Col d Weat her  Pr ot ect i on

Once per  day Vi sual Repai r  def ect s,  r epor t  
condi t i ons t o Cont r act i ng 
Of f i cer

3. 9. 6   Cal i br at i on of  Mi xi ng Pl ant

Check t he accur acy of  pr opor t i oni ng f or  cont i nuous pl ant s  by 
s i mul t aneousl y secur i ng t i med sampl es of  t he cement i t i ous mat er i al s and 
t he combi ned aggr egat e as t hey ar e f ed t o t he mi xer  and wei ghi ng each as 
appr opr i at e.

3. 9. 7   Fi el d Densi t y Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  r ecor d,  nucl ear  densi t y gauge r eadi ngs of  
moi st ur e cont ent  and densi t y shoul d be t aken at  50 mm
2 i nchi nt er val s t o t he t hi ckness of  t he pavement  
mi nus 50 mm2 i nches,  al t hough t he deepest  r eadi ng 
onl y wi l l  be t he basi s f or  accept ance.   The deepest  
r eadi ngs of  t he nucl ear  densi t y gauges of  t he 
Cont r act or  and Gover nment  shoul d be checked f or  
agr eement .   The deepest  r eadi ng shoul d be 
appr oxi mat el y 50 mm2 i nches l ess t han t he dept h of  
t he pavement  s l ab.

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

a.   Fur ni sh one oper abl e and pr oper l y cal i br at ed si ngl e pr obe nucl ear  
densi t y gauge meet i ng t he r equi r ement s of  ASTM C1040/ C1040M f or  each 
paver .   Submi t  a copy of  t he St at e l i cense aut hor i z i ng t he use of  a 
nucl ear  gage,  and manuf act ur er  cer t i f i cat i on t hat  oper at or s have 
compl et ed an appr oved saf et y and gage oper at i on t r ai ni ng sessi on.   For  
each gage t o be used on si t e,  pr ovi de t he dat e of  cal i br at i on,  t he 
cal i br at i ng or gani zat i on,  l i s t  of  cal i br at i on st andar ds,  and t he 
cal i br at i on cur ve.   I ncl ude a descr i pt i on of  t he nucl ear  densi t y gauge 
appar at us pr oposed f or  use,  t he manuf act ur er ' s l i t er at ur e and t he 

SECTI ON 32 13 13. 17  Page 64



l at est  manuf act ur er ' s cal i br at i on r esul t s of  t he nucl ear  densi t y gauge 
i n t he submi t t al .

b.   Det er mi ned t he maxi mum wet  densi t y or  " t ar get  densi t y"  by ASTM D1557 
usi ng a 150 mm 6- i nch mol d.

c.   Per f or m t he densi t y t est  usi ng a s i ngl e pr obe nucl ear  densi t y gauge 
oper at i ng i n t he di r ect  t r ansmi ssi on mode so densi t y of  t he f ul l  dept h 
of  t he pavement  can be measur ed.   I ncl ude t est  r eadi ngs at  a dept h of  
2"  above t he bot t om of  t he l i f t  bei ng pl aced mm Repor t  bot h wet  and 
dr y densi t i es,  and al l  i ndi v i dual  r eadi ngs.   Det er mi ned moi st ur e 
cont ent  at  t he same dept hs.  Repor t   wet  f i el d densi t y  as a per cent age 
of  t he " Tar get  Densi t y"  maxi mum l abor at or y wet  densi t y as det er mi ned 
f or  t hat  l ot .   Fi l l  al l  hol es l ef t  i n t he concr et e as a r esul t  of  
nucl ear  densi t y t est i ng wi t h a commer ci al l y avai l abl e pr e- packaged 
nonshr i nk gr out  t hat  meet s t he r equi r ement s of  ASTM C1107/ C1107M.

d.   Take addi t i onal  t est s as di r ect ed,  par t i cul ar l y dur i ng st ar t - up and 
when pr obl ems wi t h at t ai ni ng r equi r ed densi t y occur .   Upon r equest ,  
pr ovi de a nucl ear  densi t y gauge f or  Gover nment  use.

e.   See Appendi x A,  at  t he end of  t hi s Sect i on f or  sampl e densi t y 
comput at i ons.   I f  any nucl ear  densi t y gauge r eadi ng i s bel ow 97. 8 
per cent  f or  i nt er i or  or  f r esh j oi nt  or  bel ow 95. 8 per cent  f or  a col d 
j oi nt ,  per f or m anot her  t est  wi t hi n a 1. 5 t o 2. 4 m 5 t o 8 f oot  r adi us 
of  t he pr evi ous t est i ng l ocat i on.   I f  t hi s adj acent  r eadi ng i s al so 
bel ow t he densi t y r equi r ement s,  i mmedi at el y not i f i ed t he Cont r act i ng 
Of f i cer ,  and appl y addi t i onal  v i br at or y r ol l er  passes acr oss t he f ul l  
l ane wi dt h bet ween t he l ast  t est i ng l ocat i on t hat  pr oduced an 
accept abl e r eadi ng and t he paver .   I f  addi t i onal  v i br at or y r ol l er  
passes cause t he densi t y t o decr ease or  cause t he sur f ace t ext ur e and 
appear ance t o det er i or at e i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  
di scont i nue t he pavi ng oper at i on unt i l  appr opr i at e adj ust ment s ar e 
made t o t he moi st ur e cont ent  of  t he mi xt ur e,  t o t he oper at i on of  t he 
paver ,  t o r ol l i ng pr ocedur es,  or  ot her  oper at i ons t o assur e t hat  t he 
speci f i ed densi t y and sur f ace r equi r ement s can be achi eved.  

3. 9. 8   Concr et e St r engt h

Cont r act or  Qual i t y Cont r ol  i s  r esponsi bl e f or  t he f ol l owi ng st eps f or  
concr et e st r engt h det er mi nat i on:   

a.  Cor r el at i on of  Beams and Cyl i nder s i n Labor at or y,  Cyl i nder s i n Fi el d

( 1)  Take sampl es f or  st r engt h t est s at  t he pavi ng si t e.   Fabr i cat e 
t est  cyl i nder s i n accor dance t o ASTM C1435/ C1435M and cur e t est  
cyl i nder s i n accor dance wi t h ASTM C31/ C31M;  t est  t hem i n 
accor dance wi t h ASTM C39/ C39M.

( 2)  Fabr i cat e and cur e 2 t est  cyl i nder s per  subl ot  f r om t he same bat ch 
or  t r uckl oad and at  t he same t i me accept ance cyl i nder s ar e 
f abr i cat ed and t est  t hem f or  compr essi ve st r engt h at  7- day age.

( 3)  Aver age al l  8 compr essi ve t est s per  l ot .   Conver t  t hi s aver age 
7- day compr essi ve st r engt h per  l ot  t o equi val ent  28 day f l exur al  
st r engt h usi ng t he Cor r el at i on Rat i o det er mi ned dur i ng mi xt ur e 
pr opor t i oni ng st udi es.   See Appendi x B at  t he end of  t hi s Sect i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Adj ust  ages t o mat ch desi gn r equi r ement .
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

( 4)  Compar e t he equi val ent  28 day f l exur al  st r engt h f r om t he 
conver si on t o t he Aver age Fl exur al  St r engt h Requi r ed f or  Mi xt ur es 
f r om par agr aph of  same t i t l e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Adj ust  ages t o mat ch desi gn r equi r ement .

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

( 5)  I f  t he equi val ent  aver age 28 day st r engt h f or  t he l ot  i s  bel ow t he 
Aver age Fl exur al  St r engt h Requi r ed f or  Mi xt ur es by 138 Pa 20 psi  
f l exur al  st r engt h or  mor e,  at  any t i me,  adj ust  t he mi xt ur e t o 
i ncr ease t he st r engt h,  as appr oved.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Adj ust  ages t o mat ch desi gn r equi r ement .

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

( 6)  The Cont r act or ' s CQC t est i ng agency i s r esponsi bl e f or  mai nt ai ni ng 
up- t o- dat e cont r ol  char t s f or  st r engt h,  showi ng t he 7- day CQC 
compr essi ve st r engt h,  t he 14- day compr essi ve st r engt h ( f r om 
accept ance t est s)  and t he 28 day equi val ent  f l exur al  st r engt h of  
each of  t hese f or  each l ot .

3. 9. 9   Sur f ace- Smoot hness Det er mi nat i on ( St r ai ght edge Test i ng)

a.   Fur ni sh one 3. 7 m 12 f t  st r ai ght edge f or  each pavi ng spr eader  f or  
t est i ng t he f i ni shed sur f ace.   Pr ovi de st r ai ght edges f or  Gover nment ' s 
r epr esent at i ve use upon r equest .   Pr ovi de st r ai ght edges const r uct ed of  
al umi num or  ot her  l i ght wei ght  met al  and bl ades of  box or  box- gi r der  
cr oss sect i on wi t h f l at  bot t om r ei nf or ced t o ensur e r i gi di t y and 
accur acy.   Pr ovi de st r ai ght edges wi t h handl es t o f aci l i t at e movement  
on t he pavement .

b.   Test  t he sur f ace of  t he pavement  wi t h an appr oved st r ai ght edge 
i mmedi at el y af t er  r ol l i ng i s compl et e i n each ar ea,  but  not  l at er  t han 
1 hour  af t er  t he concr et e has been pl aced or  t est  wi t h ot her  appr oved 
devi ce t hat  wi l l  r eveal  al l  sur f ace i r r egul ar i t i es var yi ng f r om t he 
t est i ng edge exceedi ng t ol er ances speci f i ed i n Tabl e 5- LI MI TS AND 
ALLOWABLE VARI ATI ONS.   Test  t he ent i r e ar ea of  t he pavement  i nvol ved 
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 3 m
 10 f eet  or  l ess apar t .   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 .   Car r y st r ai ght edge t est i ng cont i nuousl y 
acr oss j oi nt s.   Per f or m t he t est i ng i n t he pr esence of  t he Cont r act i ng 
Of f i cer .

3. 9. 10   Sur f ace Text ur e

Af t er  al l  r ol l i ng and cur i ng i s compl et e,  pr ovi de a smoot h and uni f or m 
f i nal  sur f ace t ext ur e over  t he whol e ar ea of  t he pavement .    Pr ovi de a 
f i nal  sur f ace t hat  i s t ot al l y f r ee of  any sur f ace pi t t i ng,  voi ds or  
i ndent at i ons,  pockmar ks,  sur f ace t ear s,  check cr acki ng,  segr egat i on or  
r ock pocket s,  pumped ar eas,  aggr egat e dr ag mar ks,  ar eas l oosened by 
const r uct i on oper at i ons,  and ar eas wher e f i nes have been washed away 
dur i ng t he cur i ng pr ocess.
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3. 9. 11   Det er mi ne Pavement  Thi ckness

Dr i l l  150 mm 6 i nch di amet er  cor es f r om poi nt s i n t he pavement  wi t hi n 7 
days af t er  pl acement  of  t he pavement .   A mi ni mum of  one cor e per  subl ot  
wi l l  be t aken f r om l ocat i ons sel ect ed i n a r andom f ashi on by t he 
Cont r act i ng Of f i cer .   Af t er  t he f i r st  2 l ot s and t he t hi ckness of  al l  
cor es meet  t he r equi r ed speci f i ed t hi ckness and exami nat i on of  t he cor es 
show good consol i dat i on wi t h appr opr i at e or i ent at i on of  aggr egat es and 
t her e ar e no excessi ve voi ds 102 mm4 i nch di amet er  cor es may be used.  
Ref i l l  cor e hol es  wi t h a commer ci al l y avai l abl e pr e- packaged nonshr i nk 
gr out  meet i ng t he r equi r ement s of  ASTM C1107/ C1107M.   Cor es wi l l  become 
t he pr oper t y of  t he Gover nment  and may be t est ed f or  st r engt h 
det er mi nat i on or  ot her  pr oper t i es as consi der ed appr opr i at e.

3. 9. 12   I nspect i on Dur i ng Pl aci ng

The pl aci ng f or emen i s r esponsi bl e f or  super vi s i ng al l  pl aci ng oper at i ons 
and f or  measur i ng and r ecor di ng concr et e t emper at ur es,  ambi ent  
t emper at ur e,  weat her  condi t i ons,  t i me of  pl acement ,  yar dage pl aced,  and 
met hod and l ocat i on of  pl acement .

a.   Col d- Weat her  Pl aci ng.   At  l east  once dur i ng each shi f t ,  i nspect  al l  
ar eas subj ect  t o col d- weat her  pr ot ect i on.   Recor d al l  def i c i enci es.   
Dur i ng r emoval  of  pr ot ect i on,  measur e t he concr et e and ambi ent  
t emper at ur es at  l east  hour l y.

b.   Hot - Weat her  Pl aci ng and I ni t i al  Cur i ng at  Al l  Ti mes.   When t he maxi mum 
dai l y ai r  i s  l i kel y t o exceed 30 degr ees C 85 degr ees F,  t ake and 
r ecor d t he t emper at ur e of  t he concr et e mi xt ur e at  30- mi nut e i nt er val s 
dur i ng hot - weat her  pl acement .   I nspect  t he sur f ace of  t he base cour se 
t o ensur e t hat  i t  i s  spr i nkl ed wi t h wat er  i mmedi at el y bef or e t he 
concr et e i s pl aced and any def i c i enci es not ed.   Regar dl ess of  ambi ent  
t emper at ur e,  i nspect  t he f i ni shed concr et e t o ensur e t hat  i t  i s  kept  
damp unt i l  t he cur i ng medi um i s appl i ed and any def i c i enci es not ed and 
i mmedi at el y br ought  t o t he at t ent i on of  t he Cont r act i ng Of f i cer .   
Cor r ect  any def i c i enci es i mmedi at el y.

c.   Temper at ur e Pr ot ect i on.   Not i f y t he Cont r act i ng Of f i cer  whenever  t he 
concr et e t emper at ur e i s not  wi t hi n speci f i cat i ons l i mi t s dur i ng t he 
per i od of  pr ot ect i on or  pr ot ect i on r emoval  f ai l s  t o compl y wi t h t he 
speci f i cat i ons r equi r ement s,  and t ake i mmedi at e st eps t o cor r ect  t he 
s i t uat i on.   Regar dl ess of  t he ambi ent  t emper at ur e,  st op mi xi ng and 
pl aci ng oper at i ons,  and not i f y t he Cont r act i ng Of f i cer  when t he 
t emper at ur e of  t he concr et e mi xt ur e exceeds 32 degr ees C 90 degr ees F.

d.   Cur i ng Oper at i on.   I nspect  t he cur i ng oper at i on t o assur e t hat  t he 
sur f ace of  t he pavement  i s kept  ver y moi st  ( or  wet )  cont i nuousl y unt i l  
t he end of  t he cur i ng per i od.   Not i f y t he Cont r act i ng Of f i cer  when any 
pavement  sur f ace i s al l owed t o dr y bef or e t he end of  t he cur i ng 
per i od,  and t ake i mmedi at e st eps t o cor r ect  t he s i t uat i on.  
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                    APPENDI X A
                    Exampl e of  Comput at i ons

1. 0  Fi el d Densi t y.
The cal cul at i on of  comput ed per cent  payment  based on f i el d densi t y i s 
i l l ust r at ed bel ow f or  a t ypi cal  set  of  f i el d t est s on t he l ane i nt er i or  
and on t he f r esh and col d j oi nt s i n a t ypi cal  l ot .   Assume t he f ol l owi ng 
t est  r esul t s f or  f i el d densi t y made on t he l ot :

     a.   Aver age l ane i nt er i or  densi t y:   98. 0 per cent  ( of  t ar get  densi t y)

     b.   Aver age f r esh j oi nt  densi t y:   97. 7 per cent  ( of  t ar get  densi t y)

     c.   Aver age col d j oi nt  densi t y:   95. 4 per cent  ( of  t ar get  densi t y)

     d.   Tot al  ar ea of  l ot :   2, 790 sq m 30, 000 sq f t  ( 3, 333 sq yd)

     e.   Lengt h of  compl et ed f r esh l ongi t udi nal  const r uct i on j oi nt :   610 m 
( 2000 f t )  ( Pavi ng l ane on each si de of  j oi nt  compl et e)

     f .   Lengt h of  col d l ongi t udi nal  const r uct i on j oi nt :   228 m ( 750 f t )  
( Pavi ng l ane on one si de of  j oi nt  const r uct ed wi t h t hi s l ot )

St ep 1:   Det er mi ne per cent  payment  based on l ane i nt er i or  densi t y and on 
f r esh j oi nt  and on col d j oi nt  densi t y,  usi ng Tabl e 1.

     a.   Lane i nt er i or  densi t y of  98. 0 per cent :   100. 0 per cent  payment

     b.   Fr esh j oi nt  densi t y of  97. 7 per cent :   98. 2 per cent  payment

     c.   Col d j oi nt  densi t y of  95. 4 per cent :   86. 5 per cent  payment

St ep 2:   Det er mi ne per cent  payment  deduct i on based on l ane i nt er i or  
densi t y and on bot h f r esh and col d j oi nt  densi t y by subt r act i ng each 
per cent  payment  f r om 100.

     a.   Lane i nt er i or :   100 per cent  -  100. 0 per cent  = 0. 0 per cent  
deduct i on

     b.   Fr esh j oi nt :   100 per cent  -  98. 2 per cent  = 1. 8 per cent  deduct i on

     c.   Col d j oi nt :   100 per cent  -  86. 5 per cent  = 13. 5 per cent  deduct i on

St ep 3:   Det er mi ne r at i o of  f r esh j oi nt  st r i p ar ea t o l ane i nt er i or  ar ea 
( t ot al  paved ar ea i n t he l ot ) .

Mul t i pl y t he l engt h of  compl et ed f r esh l ongi t udi nal  const r uct i on j oi nt  by 
t he speci f i ed 3 m 10 f t  wi dt h and di v i de by t he l ane i nt er i or  ar ea ( t ot al  
paved ar ea i n t he l ot ) :

610 m x 3m / 2790 sq m 2000 f t .  x 10 f t . / 30000 sq f t  = 0. 6667 r at i o of  
f r esh j oi nt  st r i p ar ea t o l ane i nt er i or  ar ea

St ep 4:   Det er mi ne t he wei ght ed per cent  payment  deduct i on f or  f r esh j oi nt  
densi t y:

Mul t i pl y per cent  payment  deduct i on f or  f r esh j oi nt  densi t y by r at i o of  

SECTI ON 32 13 13. 17  Page 68



f r esh j oi nt  st r i p ar ea t o l ane i nt er i or  ar ea:

1. 8 per cent  x 0. 6667 = 1. 2 per cent  wei ght ed per cent  payment  deduct i on f or  
f r esh j oi nt  densi t y

St ep 5:   Det er mi ne r at i o of  col d j oi nt  st r i p ar ea t o l ane i nt er i or  ar ea 
( t ot al  paved ar ea i n t he l ot ) :

Mul t i pl y t he l engt h of  compl et ed col d l ongi t udi nal  const r uct i on j oi nt  ( one 
si de)  by t he speci f i ed 1. 5 m 5 f t  wi dt h and di v i de by t he l ane i nt er i or  
ar ea ( t ot al  paved ar ea i n t he l ot ) :

228 m x 1. 5 m/ 2790 sq f t  750 f t  x 5 f t / 30000 sq f t  = 0. 125 r at i o of  col d 
j oi nt  st r i p ar ea t o l ane i nt er i or  ar ea

St ep 6:   Det er mi ne t he wei ght ed per cent  deduct i on f or  col d j oi nt  densi t y:

Mul t i pl y per cent  payment  deduct i on f or  col d j oi nt  densi t y by r at i o of  col d 
j oi nt  st r i p ar ea t o l ane i nt er i or  ar ea:

13. 5 per cent  x 0. 125 = 1. 7 per cent  payment  deduct i on f or  col d j oi nt  densi t y

St ep 7:   Compar e wei ght ed per cent  payment  deduct i on f or  f r esh j oi nt  ar ea,  
f or  col d j oi nt  ar ea,  and f or  l ane i nt er i or  densi t y,  and sel ect  t he l ar ger :

     a.   Per cent  payment  deduct i on f or  l ane i nt er i or  densi t y:   0. 0 per cent

     b.   Wei ght ed per cent  payment  deduct i on f or  f r esh j oi nt  densi t y:   1. 2 
per cent

     c.   Wei ght ed per cent  payment  deduct i on f or  col d j oi nt  densi t y:   1. 7 
per cent

     d.   Sel ect  t he l ar ger  =  1. 7 per cent

St ep 8:   Det er mi ne comput ed per cent  payment  based on f i el d densi t y by 
subt r act i ng t he l ar ger  val ue f r om St ep 7 f r om 100:

100 -  1. 7 per cent  = 98. 3 per cent  comput ed per cent  payment  based on f i el d 
densi t y.

2. 0  Thi ckness
A l ot  i n whi ch 18 per cent  of  t he ar ea i s def i c i ent  i n t hi ckness by an 
aver age of  10 mm 3/ 8 i nch ( Cat egor y I I )  wi l l  have a comput ed per cent  
payment  f or  t hi ckness of :
               Pr opor t i on            Per cent  Payment      Wei ght ed
                of  Tot al                   Fr om           Per cent
  Cat egor y      Lot  Ar ea                Tabl e 2         Payment
__________     __________            _______________     ________

     I      ( 1. 0- 0. 18)  = 0. 82     x         100             82. 0

     I I            0. 18           x          65             11. 7
                                                          ______

              Comput ed Per cent  Payment  f or  Tot al  Lot  =     93. 7
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                 APPENDI X B

            Pr ocedur e f or  Mol di ng RCC Test  Speci men f or
         Fl exur al  St r engt h Test i ng Usi ng a Vi br at i ng Hammer :

A- 1   Fi el d of  Appl i cat i on

The pr ocedur e i s f or  mol di ng RCC t est  speci mens usi ng a v i br at i ng hammer  
f or  t hi r d- poi nt  f l exur al - st r engt h t est i ng.   Ut i l i ze a maxi mum aggr egat e 
s i ze of  not  t o exceed 25 mm 1 i nch.

A- 2   Equi pment

1.    Rect angul ar  st eel  mol ds wi t h i nsi de measur ement s of  100 x 100 x 400 mm
 6- i nch x 6- i nch x 16- i nch.

2.    Ut i l i ze a v i br at i ng hammer ,  conf or mi ng t o ASTM C1435/ C1435M,  havi ng a 
 10 ± 2 kg wei ght ,  havi ng a mi ni mum power  i nput  of  900W and bei ng capabl e 
of  pr ovi di ng 2000 i mpact s/ mi nut e.

3.    Removabl e st eel  col l ar  t o cont ai n t he l ast  l ayer  of  RCC.
4.    St eel  compact i on pl at e wi t h a mi ni mum t hi ckness of  15 mm 0. 6- i nch 
t hat  can f i t  i nt o t he r ect angul ar  mol d.
5.    St eel  f i ni shi ng pl at e wi t h a mi ni mum t hi ckness of  15 mm 0. 6- i nch t hat  
can f i t  i nt o t he r ect angul ar  mol d.

A- 3   Mol di ng Speci mens f or  Fl exur al - St r engt h Test i ng

1.    Pr oduce speci mens wi t hi n 20 mi n of  col l ect i ng t he sampl e.
2.    Usi ng t he wet  densi t y of  t he RCC,  wei gh a quant i t y of  f r esh concr et e 
cor r espondi ng t o t he vol ume of  t he t est  speci men t o be pr oduced.
3.    Use a f l at  shovel  t o f i l l  t he mol d t o t he hal f way poi nt ,  movi ng t he 
shovel  al ong t he r i m of  t he mol d t o di st r i but e t he concr et e evenl y and 
keepi ng segr egat i on t o a mi ni mum.   A t ampi ng r od can be used t o spr ead t he 
concr et e evenl y wi t hi n t he mol d pr i or  t o consol i dat i on.
4.    Compact  t he concr et e unt i l  t he mol d i s hal f  f ul l .   I nst al l  t he 
col l ar .   Put  i n t he r emai ni ng concr et e and compact  i t .
5.    Remove t he col l ar ,  pl ace t he st eel  pl at e on t op of  t he mol d,  and 
compl et e consol i dat i on by appl y i ng t he compact or  t o t he st eel  pl at e.
6.    Spr ay al l  concr et e sur f aces wi t h an evapor at i on r et ar der .   
I mmedi at el y cover  t he speci mens wi t h a nonabsor bent ,  nonr eact i ve pl at e t o 
r et ar d evapor at i on.
7.    St or e t he speci mens on a r i gi d,  l evel  sur f ace pr ot ect ed f r om 
sunl i ght ,  v i br at i on,  and ot her  di st ur bances i n an envi r onment  mai nt ai ned 
at  a t emper at ur e of  15 t o 25° C 60 t o 77° F.   The speci mens shoul d be 
r emoved f r om t he mol ds 24 ± 4 h af t er  f abr i cat i on and moi st - cur ed at  a 
t emper at ur e of  21 t o 25° C 70 t o 77° F so t hat  t hey ar e const ant l y cover ed 
wi t h a t hi n coat i ng of  moi st ur e unt i l  t i me of  t est i ng.   Do not  expose 
speci mens t o r unni ng wat er .

A- 4   Fl exur al - St r engt h Test i ng

Per f or m f l exur al  t est i ng i n accor dance wi t h ASTM C78/ C78M.
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APPENDI X C
 RCC Pavement  Mi xt ur e Pr opor t i oni ng Met hod

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   TO DOWNLOAD UFGS GRAPHI CS OF APPENDI X C

Go t o ht t p: / / www. wbdg. or g/ ccb/ NAVGRAPH/ gr apht oc. pdf .

Appendi x C exi st s as a PDF f i l e t o be i nser t ed her e 
af t er  t he pr oj ect  speci f i cat i on has been pr i nt ed t o 
pdf .

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

         - -  End of  Sect i on - -
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