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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  s l abj acki ng r i gi d pavement s f or  
r oads,  st r eet s,  par ki ng ar eas,  ai r f i el d and ot her  
gener al  appl i cat i ons.

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

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

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

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

PART 1   GENERAL

1. 1   UNI T PRI CES

**************************************************************************
NOTE:   Del et e par agr aphs MEASUREMENT and PAYMENT 
when l ump sum bi ddi ng i s used.

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

1. 1. 1   Measurement

Accur at el y measur e t he dr y mat er i al s by wei ght  or  vol ume i f  del i ver ed i n 
bul k or  packaged i n uni f or m vol ume sacks.   Bat ch t he wat er  t hr ough a met er  
or  scal e wi t h a t ot al i zer  f or  t he day' s consumpt i on.   Make t hese 
measur ement s under  t he super vi s i on of  t he Cont r act i ng Of f i cer .   Submi t  
wei gh bi l l s  f or  cement  and sand af t er  s l abj acki ng oper at i ons ar e compl et ed,  
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t o val i dat e mi x pr opor t i ons used.

1. 1. 1. 1   Quant i t y of  Por t l and Cement  Gr out

The quant i t y of  por t l and cement  gr out  t o be pai d f or  wi l l  be t hat  act ual l y 
used i n t he accept ed wor k.

1. 1. 1. 2   Quant i t y of  Por t l and Cement

The quant i t y of  por t l and cement  t o be pai d f or  wi l l  be accur at el y measur ed 
by wei ght .

1. 1. 1. 3   Number  of  Hol es

The quant i t y of  hol es t o be pai d f or  wi l l  be t he number  of  hol es act ual l y 
dr i l l ed t o accompl i sh t he wor k speci f i ed,  and as shown on t he dr awi ngs.

1. 1. 1. 4   Br oken Sl abs

Repai r  or  r epl acement  of  concr et e s l abs br oken due t o j acki ng shal l  not  be 
measur ed f or  payment .   Fur ni sh al l  l abor ,  equi pment ,  t ool s,  and mat er i al s 
necessar y t o r epai r  or  r epl ace br oken concr et e pavement  at  no cost  t o t he 
Government.

1. 1. 2   Payment

1. 1. 2. 1   Por t l and Cement  Uni t  Pr i ce

The quant i t y of  por t l and cement ,  measur ed as speci f i ed,  wi l l  be pai d f or  at  
t he cont r act  uni t  pr i ce f or  por t l and cement .   The uni t  pr i ce f or  por t l and 
cement  wi l l  i nc l ude f ul l  compensat i on f or  f ur ni shi ng l abor ,  gr out  
mat er i al s,  and t ool s and equi pment ;  f or  f ur ni shi ng,  l oadi ng and unl oadi ng,  
st or i ng,  haul i ng and handl i ng gr out  i ngr edi ent s;  f or  mi x i ng and pumpi ng 
gr out ;  and f or  f ur ni shi ng of  manuf act ur er ' s t est  r epor t  f or  each l ot  of  
cement .   Al l  of  t he above wi l l  be consi der ed i n t he uni t  pr i ce per  kg 
hundr ed wei ght  of  por t l and cement .

1. 1. 2. 2   Dr i l l ed Hol es

The quant i t y of  hol es det er mi ned as speci f i ed,  wi l l  be pai d f or  at  t he 
cont r act  uni t  pr i ce f or  Dr i l l ed Hol es,  whi ch wi l l  i nc l ude f ul l  compensat i on 
f or  f ur ni shi ng al l  l abor ,  equi pment ,  t ool s,  mat er i al s,  and f or  f i l l i ng of  
holes.

1. 2   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM C136/ C136M ( 2014)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

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

ASTM C150/ C150M ( 2017)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C266 ( 2015)  St andar d Test  Met hod f or  Ti me of  
Set t i ng of  Hydr aul i c- Cement  Past e by 
Gi l l mor e Needl es

ASTM C31/ C31M ( 2018)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he Fi el d

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

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

ASTM C618 ( 2017a)  St andar d Speci f i cat i on f or  Coal  
Fl y Ash and Raw or  Cal c i ned Nat ur al  
Pozzol an f or  Use i n Concr et e

ASTM C937 ( 2016)  Gr out  Fl ui di f i er  f or  
Pr epl aced- Aggr egat e Concr et e

ASTM C939/ C939M ( 2016a)  St andar d Test  Met hod f or  Fl ow of  
Gr out  f or  Pr epl aced- Aggr egat e Concr et e 
( Fl ow Cone Met hod)

ASTM C940 ( 2016)  St andar d Test  Met hod f or  Expansi on 
and Bl eedi ng of  Fr eshl y Mi xed Gr out s f or  
Pr epl aced- Aggr egat e Concr et e i n t he 
Laboratory

ASTM C953 ( 2017)  St andar d Test  Met hod f or  Ti me of  
Set t i ng of  Gr out s f or  Pr epl aced- Aggr egat e 
Concr et e i n t he Labor at or y
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U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 100 ( 1975)  Met hod of  Sampl i ng Concr et e 
Aggr egat e and Aggr egat e Sour ces,  and 
Sel ect i on of  Mat er i al  f or  Test i ng

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   SUBMITTALS

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

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

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

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:
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SD- 03 Pr oduct  Dat a

Gr out  Mi xt ur e

SD- 06 Test  Repor t s

Pr oduct i on Sampl i ng and Test i ng
Test s,  I nspect i ons,  and Ver i f i cat i ons

SD- 07 Cer t i f i cat es

Gr out  Mi xt ur e
Equipment

1. 4   QUALI TY ASSURANCE

1. 4. 1   Bench Mar ks

El evat i ons of  bench mar ks used by t he Cont r act or  f or  gr ade cont r ol  at  t he 
s i t e of  t he wor k [ wi l l ]  [ shal l ]  be det er mi ned,  est abl i shed,  and mai nt ai ned 
by t he [ Gover nment ]  [ Cont r act or ] .

1. 4. 2   Test i ng Faci l i t i es

Per f or m t est s usi ng an appr oved commer ci al  t est i ng l abor at or y or  at  
f aci l i t i es f ur ni shed by t he Cont r act or .   Wor k r equi r i ng t est i ng wi l l  not  be 
per mi t t ed unt i l  t he f aci l i t i es have been i nspect ed and appr oved by t he 
Cont r act i ng Of f i cer .   The f i r st  i nspect i on wi l l  be at  t he expense of  t he 
Gover nment .   Cost s i ncur r ed f or  any subsequent  i nspect i on r equi r ed because 
of  f ai l ur e of  t he f i r st  i nspect i on wi l l  be char ged t o t he Cont r act or .

1. 4. 3   Cement

Do not  use cement  unt i l  i t s  t est  r epor t  i s  appr oved by t he Cont r act i ng 
Of f i cer .   Sampl e cement  at  t he mi l l  or  shi ppi ng poi nt  and at  t he wor k 
s i t e.   I f  t est s pr ove t hat  a cement  t hat  has been del i ver ed i s 
unsat i sf act or y,  pr ompt l y r emove i t  f r om t he wor k s i t e.   Ret est  cement  t hat  
has not  been used wi t hi n 6 mont hs af t er  t est i ng when di r ect ed by t he 
Cont r act i ng Of f i cer  and shal l  be r ej ect ed i f  t est  r esul t s ar e not  
satisfactory.

1. 4. 4   Aggregate

Take sui t abl y s i zed aggr egat e sampl es r epr esent at i ve of  t he mat er i al s t o be 
used i n t he wor k,  under  t he super vi s i on of  t he Cont r act i ng Of f i cer  and i n 
accor dance wi t h COE CRD- C 100.   Take sampl es suf f i c i ent l y i n advance,  so 
t hat  r equi r ed t est i ng can be compl et ed pr i or  t o st ar t i ng gr out i ng 
oper at i ons.   Conduct  cont r act or  t est i ng i n a l ab appr oved by t he 
Cont r act i ng Of f i cer .

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Pr ovi s i ons f or  Cement

Cement  may be f ur ni shed i n bul k or  i n sui t abl e bags used f or  packagi ng 
cement .   Pl ai nl y mar k t he bags wi t h t he manuf act ur er ' s name,  br and,  and l ot  
number .   Fur ni sh cement  t hat  i s  dr y and f r ee f r om l umps and caki ng when 
del i ver ed.   Check shi pment s of  bagged cement  f or  wei ght  when del i ver ed.   

SECTI ON 32 01 29. 62  Page 7



Fur ni sh accur at e scal es and l abor  f or  checki ng t he wei ght  of  bagged 
cement .   Appr oxi mat el y 1 per cent  of  each shi pment  wi l l  be sel ect ed at  
r andom and checked f or  wei ght ,  except  t hat  addi t i onal  wei ght  checks wi l l  be 
made t o det er mi ne compl i ance wi t h t he cement  speci f i cat i on when 
def i c i enci es i n wei ght  ar e f ound.   Del i ver  bul k cement ,  i f  used,  i n 
weat her t i ght  car r i er s and unl oad i t  i nt o t he st or age f aci l i t i es by means of  
weat her t i ght  conveyor s or  ot her  sui t abl e means t hat  wi l l  compl et el y pr ot ect  
t he cement  f r om moi st ur e.   St or age f aci l i t i es ar e subj ect  t o appr oval ,  and 
shal l  per mi t  easy access f or  i nspect i on and i dent i f i cat i on.   St or e and use 
di f f er ent  br ands of  cement  separ at el y so t hat  a compl et e r ecor d wi l l  be 
avai l abl e of  t he gr ade of  cement  used i n al l  bat ches of  gr out  mi xes.

1. 5. 2   Pr ovi s i ons f or  Aggr egat es

Handl e and st or e aggr egat es at  t he s i t e so t hat  segr egat i on,  i nt er mi xi ng 
bet ween st ockpi l es,  or  cont ami nat i on by f or ei gn mat er i al s does not  occur .   
Pr epar e and mai nt ai n s i t es f or  st ockpi l es t o pr event  t he i ncl usi on of  
f or ei gn mat er i al s wi t h t he aggr egat e.   Aggr egat e shal l  not  be segr egat ed.   
When segr egat i on i s appar ent ,  di scar d t he aggr egat e.

1. 6   ENVI RONMENTAL REQUI REMENTS

Do not  per f or m pavement  s l abj acki ng when t he ambi ent  t emper at ur e at  t he 
bot t om of  t he pavement  s l ab i s l ess t han 5 degr ees C 40 degr ees F,  or  when 
t he subgr ade or  subbase i s f r ozen.

PART 2   PRODUCTS

2. 1   EXECUTI NG EQUI PMENT

Fur ni sh al l  equi pment ,  t ool s,  and ot her  appar at us necessar y f or  t he pr oper  
const r uct i on and accept abl e compl et i on of  t he wor k speci f i ed under  t hi s 
cont r act .   The equi pment  shal l  be appr oved by t he Cont r act i ng Of f i cer  pr i or  
t o st ar t i ng t he wor k,  and mai nt ai ned i n good wor ki ng condi t i on by t he 
Cont r act or  dur i ng t he pr ogr ess of  t he wor k.   Submi t  t he mat er i al  suppl i er ' s  
or  equi pment  manuf act ur er ' s st at ement  t hat  t he suppl i ed mat er i al  or  
equi pment  meet s speci f i ed r equi r ement s.   Each cer t i f i cat e shal l  be s i gned 
by an of f i c i al  aut hor i zed t o cer t i f y  i n behal f  of  mat er i al  suppl i er  or  
pr oduct  manuf act ur er  i dent i f y i ng quant i t y and dat e of  shi pment  or  del i ver y 
t o whi ch t he cer t i f i cat es appl y.

2. 1. 1   Gr out  Pl ant

**************************************************************************
NOTE:   When t he use of  l i mest one dust  gr out s i s 
appr oved,  a paddl e t ype mi xer  may be subst i t ut ed f or  
t he hi gh speed col l oi dal  mi xer .

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

Pr ovi de a gr out  pl ant  consi st i ng of  a posi t i ve di spl acement  gr out  i nj ect i on 
pump capabl e of  appl y i ng up t o 1. 72 MPa 250 psi  pr essur e,  a hi gh speed 
col l oi dal  mi x i ng machi ne,  and a gr out  r et ur n syst em.   Pr oduce t he col l oi dal  
gr out  by mi xi ng i n a col l oi dal  mi l l  connect ed t o t he cone- shaped bot t om of  
a cyl i ndr i cal  dr um.   Oper at e t he col l oi dal  mi l l  bet ween 800 and 2, 000 RPM,  
cr eat i ng a hi gh shear i ng act i on and subsequent  pr essur e r el ease t o make a 
homogeneous mi xt ur e.   Pr ovi de an i nj ect i on syst em capabl e of  cont i nuousl y 
pumpi ng gr out  at  r at es as l ow as 5. 68 l i t er s 1- 1/ 2 gal l ons per  mi nut e and 
equi pped wi t h pr essur e moni t or i ng devi ces and a qui ck act i on val v i ng syst em 
t hat  can be c l osed i nst ant l y and pr ovi de f or  t he gr out  t o be r eci r cul at ed 
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t hr ough t he syst em.

2. 1. 2   Wat er  Tanker

I f  wat er  t anks and met er ed pumps ar e not  an i nt egr al  par t  of  t he pl ant ,  
suppl y a wat er  t r uck equi pped wi t h a met er ed pump f or  del i ver y t o t he gr out  
plant.

2. 1. 3   Drilling

Pr ovi de an ai r  compr essor  and r ock dr i l l  or  ot her  devi ce capabl e of  
dr i l l i ng t he gr out  i nj ect i on hol es t hr ough t he pavement  and base mat er i al .   
Keep t he equi pment  i n good condi t i on.   The hol es shal l  be ver t i cal  and 
r ound.   Down- f eed pr essur e,  whet her  by hand or  mechani cal  means,  not  
exceedi ng 1. 38 MPa 200 psi .   Dr i l l  hol es t o pr event  br eakout  at  t he bot t om 
of  t he pavement .

2. 1. 4   Fl ow Cone

Pr ovi de a f l ow cone,  wi t h necessar y component s and conf or mi ng t o t he 
di mensi ons and ot her  measur ement s of  ASTM C939/ C939M,  so t hat  t he 
consi st ency of  t he mi xt ur e can be det er mi ned.

2. 1. 5   Miscellaneous

Pr ovi de al l  necessar y hoses;  val v i ng,  val ve mani f ol ds,  and posi t i ve cut - of f  
and bypass pr ovi s i ons t o cont r ol  pr essur e and vol ume;  pr essur e gauges wi t h 
gauge pr ot ect or s;  expandi ng packer s f or  posi t i ve seal  gr out  i nj ect i on;  wood 
pl ugs;  hol e washi ng t ool s;  and dr i l l  s t eel  and bi t s.

2. 2   GROUT MI XTURE

Submi t  cer t i f i ed mi x desi gns f or  each t ype of  concr et e,  gr out ,  or  bl ended 
mat er i al  i ncl udi ng a compl et e l i s t  of  i ngr edi ent s,  admi xt ur es,  and set  
t i me.   The mi x shal l  have been successf ul l y  t est ed t o meet  speci f i cat i on 
r equi r ement s.   Submi t  l i s t  of  pr oposed equi pment  t o be used i n per f or mance 
of  const r uct i on wor k,  i ncl udi ng descr i pt i ve dat a.   Pr ovi de por t l and cement  
gr out  mi xt ur e,  used f or  s l abj acki ng,  consi st i ng of  por t l and cement ,  
pozzol an or  f l y  ash,  l i mest one dust ,  sand,  and wat er .   The use of  
accel er at or s,  hi gh r ange wat er  r educer s and f l ui di f i er s ar e subj ect  t o t he 
appr oval  of  t he Cont r act i ng Of f i cer .

2. 3   MI NERAL AGGREGATE

Aggr egat e t o be used f or  s l abj acki ng may consi st  of  nat ur al  sand,  
manuf act ur ed sand,  or  a combi nat i on of  nat ur al  and manuf act ur ed sand and 
l i mest one dust .   I f  t he aggr egat e i s a combi nat i on of  separ at el y pr ocessed 
si zes f r om t he same or  di f f er ent  sour ces,  or  a bl end of  di f f er ent  
mat er i al s,  bat ch t he di f f er ent  component s separ at el y or  bl ended under  
appr oved condi t i ons pr i or  t o del i ver y t o t he bat chi ng pl ant .

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

Par t i c l es of  t he aggr egat e shal l  be gener al l y spher i cal  or  cubi cal  i n 
shape.   Aggr egat es cont ai ni ng f l at  pl at el et  gr ai ns or  r hombohedr al  gr ai ns 
wi l l  not  be appr oved.
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2. 3. 2   Grading

The aggr egat e,  as del i ver ed t o t he mi xer ,  shal l  conf or m t o t he f ol l owi ng 
gr adat i on when t est ed i n accor dance wi t h ASTM C136/ C136M.

Si eve desi gnat i on U. S.
St andar d squar e mesh

 Per cent age by wei ght
passing

2. 36 mmNo.  8 100

1. 18 mmNo.  16 80-95

0. 30 mmNo.  50 50-70

0. 075 mmNo.  200 25-45

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

Del et er i ous mat er i al s i n t he aggr egat e shal l  not  exceed t he f ol l owi ng 
l i mi t s when t est ed i n accor dance wi t h  ASTM C142/ C142M.

Material  Per cent age by Wei ght

Cl ay l umps 2.0

Coal  and l i gni t e 1.0

2. 4   POZZOLANS AND FLY ASH

Pr ovi de pozzol ans and f l y  ash meet i ng t he r equi r ement s of  ASTM C618.

2. 5   PORTLAND CEMENT

Fur ni sh por t l and cement  Type [ _____]  meet i ng t he r equi r ement s of  
ASTM C150/ C150M.   Do not  use cement  sal vaged by c l eani ng bags mechani cal l y 
or  ot her wi se,  or  f r om di scar ded bags of  cement .   Use 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.   
The t emper at ur e of  t he cement  as del i ver ed t o t he mi xer  shal l  not  exceed 65 
degr ees C 150 degr ees F.

2. 6   WATER

Fur ni sh wat er  f or  mi x i ng of  gr out  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 ,  or  ot her  
del et er i ous subst ances.   Wat er  appr oved by Publ i c Heal t h aut hor i t i es f or  
domest i c consumpt i on may be accept ed f or  use wi t hout  bei ng t est ed.   Test  
t he wat er ,  at  t he Cont r act or ' s expense,  i n accor dance wi t h COE CRD- C 400 
i f ,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  t he wat er  i s  of  quest i onabl e 
quality.

2. 7   CHEMI CAL ADMI XTURES

Pr ovi de chemi cal  admi xt ur es t hat  ar e pr oposed t o be used t o assi st  i n 
pumpi ng gr out s,  or  t o compensat e f or  c l i mat i c condi t i ons,  conf or mi ng t o 
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ASTM C494/ C494M and ASTM C937.

2. 8   PROPORTI ONI NG OF MATERI ALS

Pr opor t i on t he gr out  mi xt ur e t o be used f or  s l abj acki ng as f ol l ows:

a.   One par t  ( by vol ume)  por t l and cement  Type [ _____] .

b.   Thr ee par t s ( by vol ume)  aggr egat es or  a mi xt ur e of  aggr egat es and 
pozzol ans or  f l y  ash.

c.   Wat er  t o achi eve f l ui di t y.

d.   Addi t i ves ( when appr oved) ,  hi gh r ange wat er  r educer s,  wat er  r educer s,  
fluidifiers.

2. 9   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Submi t  cer t i f i ed copi es of  t est  r epor t s f or  aggr egat es,  cement ,  and f l y  
ash,  not  l ess t han [ 30]  [ _____]  days bef or e t he mat er i al  i s  r equi r ed i n t he 
wor k and dai l y dur i ng const r uct i on.   Pr ovi de cer t i f i ed r epor t s of  
i nspect i ons and l abor at or y t est s,  i ncl udi ng anal ys i s and i nt er pr et at i on of  
t est  r esul t s.   Pr oper l y i dent i f y each r epor t  by cont r act  number ,  l ocat i on,  
quant i t y of  mat er i al  pl aced,  and t i med event s of  mi l est ones.   Descr i be t est  
met hods used and compl i ance wi t h speci f i ed st andar ds.

2. 9. 1   Dai l y Repor t

Pr ovi de dai l y mi xt ur e t est  r esul t s of  t he mat er i al s and addi t i ves used i n 
t he mi xt ur e,  i nc l udi ng aggr egat e gr adat i on,  t he f l ow cone t i mes,  shr i nkage 
and expansi on obser ved,  t he t i me of  i ni t i al  set ,  one day,  3 day,  and 7 day 
st r engt hs of  pr evi ous day' s pl acement s.

2. 9. 2   Compr essi ve St r engt h

The 7 day st r engt h shal l  be not  l ess t han 4 MPa 600 psi  as measur ed usi ng 
ASTM C39/ C39M.   Test  speci mens shal l  use t he mat er i al s ( i ncl udi ng wat er  and 
addi t i ves)  whi ch ar e t o be used i n t he pr oj ect  and shal l  be made,  cur ed,  
and t est ed as descr i bed i n Fi el d Test  Speci mens under  par agr aph PRODUCTI ON 
SAMPLI NG AND TESTI NG.

2. 9. 3   Expansion

Det er mi ne t he expansi on i n accor dance wi t h ASTM C940 at  t he begi nni ng of  
t he j ob and whenever  t he mi x pr opor t i ons ar e changed.

2. 9. 4   Set  Ti me

Det er mi ne t he t i me of  i ni t i al  set  i n accor dance wi t h ASTM C266 or  ASTM C953 
at  t he begi nni ng of  t he j ob and when a di f f er ent  l ot  of  cement  i s  used.

2. 9. 5   Fluidity

Test  t he f l ui di t y of  each bat ch of  gr out  s l ur r y i n accor dance wi t h 
ASTM C939/ C939M.   Ti me of  ef f l ux ( f l ui di t y)  f or  pozzol ani c gr out s shal l  
r ange f r om 16 t o 26 seconds.   Ti me of  ef f l ux f or  l i mest one dust  gr out s 
shal l  r ange f r om 22 t o 32 seconds.   A mor e f l ui d mi x havi ng a f l ow cone 
t i me of  ef f l ux of  9 t o 15 seconds may be used dur i ng t he i ni t i al  i nj ect i on 
at  each hol e.
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PART 3   EXECUTI ON

3. 1   PAVEMENT I NSPECTI ON

Pr i or  t o j acki ng any pavement ,  c l osel y exami ne t he s l abs f or  any exi st i ng 
cr acks.   Per f or m t hi s i nvest i gat i on wi t h t he Cont r act i ng Of f i cer ;  bot h 
par t i es shal l  agr ee r egar di ng t he exi st i ng condi t i on of  t he pavement ;  and 
exi st i ng cr acks shal l  be not ed or  mar ked.

3. 2   DRI LLI NG HOLES FOR GROUT I NJECTI ON

Dr i l l  gr out  i nj ect i on hol es i n a pat t er n as shown on t he dr awi ngs.   Hol es 
shal l  not  be l ar ger  t han 50 mm 2 i nches i n di amet er ,  dr i l l ed ver t i cal l y  t o 
a dept h suf f i c i ent  t o penet r at e t hr ough any chemi cal l y st abi l i zed base,  but  
not  mor e t han 75 mm 3 i nches i nt o t he subgr ade.   Dr i l l  hol es so t hat  
br eakout  does not  occur  at  t he bot t om of  t he s l ab.

3. 3   WASH HOLES

Subj ect  t o t he Cont r act i ng Of f i cer ' s appr oval ,  hol es may be washed or  ai r  
bl own t o cr eat e a smal l  cavi t y t o al l ow t he i ni t i al  spr ead of  gr out .

3. 4   JACKING

Pr i or  t o j acki ng oper at i ons er ect  st r i ng l i nes t hat  wi l l  be bl ocked up f r om 
t he pavement  hi gh poi nt s t o moni t or  movement .   Lower  i nt o t he hol es an 
expandi ng r ubber  packer  or  ot her  appr oved devi ce pr ovi di ng a posi t i ve seal  
and connect ed t o t he di schar ge hose on t he gr out  pl ant .   Do not  ext end t he 
di schar ge end of  t he packer  or  hose bel ow t he l ower  sur f ace of  t he concr et e 
pavement .   Pump i n a pat t er n and i n t he amount  r equi r ed t o r ai se t he 
pavement  t o wi t hi n 3 mm 1/ 8 i nch f r om a st r i ng l i ne gr ade.   Gr ade 
t ol er ances shown i n t hi s sect i on shal l  be appl i cabl e t o t r ansver se gr ades 
as wel l  as l ongi t udi nal  gr ades.   Cont i nuous pr essur es t o 1. 38 MPa 200 psi  
wi l l  be per mi t t ed.   Pr essur es t o 2. 07 MPa 300 psi  wi l l  be al l owed onl y f or  
shor t  per i ods.   I n t he event  t he pavement  i s  bonded t o t he subbase,  br i ef  
pr essur e r i ses ( 10 seconds or  l ess)  t o 4. 14 MPa 600 psi  wi l l  be al l owed.   
Loss of  gr out  t hr ough cr acks,  j oi nt s,  ot her  i nj ect i on hol es,  or  f r om back 
pr essur e i n t he hose or  i n t he shoul der  ar ea wi l l  not  be t ol er at ed.   Gr out  
hel d i n t he mi xer  or  i n t he i nj ect i on pump or  hose f or  mor e t han 1 hour  
af t er  mi xi ng shal l  not  be used f or  j acki ng.

3. 5   RAI SI NG OF SLABS

Do not  r ai se t he s l abs mor e t han 5 mm 1/ 4 i nch when pumpi ng i n any one hol e 
at  any t i me.   No par t  of  t he s l ab shal l  l ead any ot her  par t  of  t he s l ab or  
any adj acent  s l ab mor e t han 5 mm 1/ 4 i nch at  any t i me.   Keep t he ent i r e 
s l ab and al l  adj acent  s l abs on t he same pl ane at  al l  t i mes,  wi t hi n t he 5 mm 
1/ 4 i nch t ol er ance.   Make obser vat i ons t o ensur e t hat  when pumpi ng f r om one 
hol e,  t he gr out  f l ows t o adj acent  hol es f i l l i ng al l  voi ds.   The Cont r act or  
may cut  a s l ab t o pr event  br eakage when i t  i s  bound agai nst  an adj oi ni ng 
s l ab.   I f  t he t emper at ur e i s 27 degr ees C 80 degr ees F,  or  hi gher  dur i ng 
t he j acki ng oper at i on,  moi st en t he s l abs suf f i c i ent l y t o pr event  expansi on 
of  t he s l abs.

3. 6   SEALI NG OF I NJECTI ON HOLES

Af t er  j acki ng has been compl et ed at  any one hol e,  i mmedi at el y r emove t he 
packer  and pl ug t he hol e t empor ar i l y  wi t h a t aper ed wooden pl ug.   The 
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t empor ar y wooden pl ugs shal l  not  be r emoved unt i l  t he gr out  has set  
suf f i c i ent l y so t hat  back pr essur e wi l l  not  f or ce i t  t hr ough t he hol e.   
Per manent l y seal  each hol e f l ush wi t h t he pavement  sur f ace wi t h a f ast  
set t i ng sand/ cement  or  ot her  pat ch mat er i al  appr oved by t he Cont r act i ng 
Of f i cer .   The pat ch mat er i al  shal l  have a mi ni mum t hi ckness of  75 mm 3 
inches.

3. 7   PLAN GRADE REQUI REMENTS

**************************************************************************
NOTE:   The desi gner  wi l l  eval uat e whi ch pr ocedur e,  
i . e. ,  gr i ndi ng or  r ai s i ng t he adj acent  pavement ,  
shoul d be used t o cor r ect  f or  over j acki ng.   I f  t he 
s l abj acki ng i s t o be accompl i shed adj acent  t o a 
f i xed st r uct ur e i t  wi l l  be necessar y t o gr i nd or  
r emove t he over j acked pavement .   The 3 mm 1/ 8 i nch 
t ol er ance i s appr opr i at e f or  ai r f i el d and hi gh- speed 
r oadway pavement s.   For  l ow- speed r oadways and 
par ki ng ar eas a t ol er ance of  6 mm 1/ 4 i nch shoul d be 
specified.

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

Dur i ng t he r ai s i ng of  t he s l abs,  f ur ni sh and ut i l i ze qual i f i ed per sonnel  
and equi pment  f or  det er mi ni ng t he pr oper  el evat i ons r equi r ed t o conf or m t o 
t he pl an el evat i ons.   Upon compl et i on of  j acki ng oper at i ons,  s l abs wi t hi n 
t he wor k ar ea shal l  pr esent  an even gr ade at  each j oi nt  and shal l  not  var y 
f r om t he pl an el evat i ons by mor e t han [ 3]  [ 6]  mm [ 1/ 8]  [ 1/ 4]  i nch.   I f  
s l abs ar e f ound t hat  ar e l ower  t han t he speci f i ed t ol er ance f r om t he pl an 
gr ade,  t hese s l abs shal l  be f ur t her  j acked unt i l  t he t ol er ance i s met .   [ I f  
s l abs ar e f ound t hat  ar e hi gher  t han t he speci f i ed t ol er ance,  r ai se t he 
gr ade of  t he sur r oundi ng pavement ,  as det er mi ned by t he Cont r act i ng 
Of f i cer ,  t o a newl y est abl i shed gr ade. ]   [ I ndi v i dual  sect i ons of  pavement  
t hat  ar e r ai sed above t he speci f i ed t ol er ances shal l  be br ought  t o gr ade by 
gr i ndi ng. ]  Shoul d t he over j acki ng be gr eat er  t han 5 mm 1/ 4 i nch t he 
Cont r act i ng Of f i cer  has t he opt i on t o r equi r e r emoval  and r epl acement  of  
t he pavement .   These r epai r s shal l  be accompl i shed at  no addi t i onal  cost  t o 
t he Gover nment .

3. 8   REPLACI NG AND REPAI R OF DAMAGED PAVEMENT

Repl ace or  r epai r  any s l abs br oken due t o j acki ng as det er mi ned by t he 
Cont r act i ng Of f i cer .   Cr acks emanat i ng r adi al l y  f r om t he gr out  i nj ect i on 
hol es wi l l  be pr esumed t o be caused by i mpr oper  i nj ect i on t echni ques by t he 
Cont r act or .   For  each 1. 5 m 5 f eet  of  such cr ack measur ed,  t he Cont r act or ' s 
pay quant i t y wi l l  be r educed by 0. 03 cubi c met er s 1 cubi c f oot  of  gr out .   
I n t he event  t hat  t r ansver se cr acks devel op bet ween adj acent  gr out  
i nj ect i on hol es,  t he Cont r act or  wi l l  be r equi r ed t o r epai r  t hese cr acks by 
an epoxy i nj ect i on met hod t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer .   
The Cont r act i ng Of f i cer  may r equi r e t he r emoval  and r epl acement  of  t he 
ent i r e s l ab or  a por t i on of  t he s l ab damaged by r adi al  or  t r ansver se 
cr acks,  at  no cost  t o t he Gover nment .   Repl ace t he pavement  i n accor dance 
wi t h Sect i on 32 13 14. 13 CONCRETE PAVI NG FOR AI RFI ELDS AND OTHER HEAVY DUTY 
PAVEMENTS.

3. 9   PRODUCTI ON SAMPLI NG AND TESTI NG

3. 9. 1   Aggregates

Dur i ng s l abj acki ng oper at i ons,  sampl e aggr egat es as del i ver ed t o t he mi xer ,  
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t o det er mi ne compl i ance wi t h speci f i cat i ons.   Test  aggr egat e gr adat i on 
daily.

3. 9. 2   Fi el d Test  Speci mens

Take sampl es of  gr out  i n t he f i el d f r om mi xt ur es used f or  j acki ng t o 
det er mi ne t he adequacy of  cont r ol  of  mat er i al s and t he pr opor t i oni ng,  
consi st ency,  and mi xi ng of  t he gr out .   Take t hr ee set s of  t hr ee cyl i nder s 
f r om each day' s oper at i on,  or  when t he mi xt ur e pr opor t i ons ar e changed.   
Make and cur e t he t est  cyl i nder s i n accor dance wi t h ASTM C31/ C31M,  and t est  
t hem,  as speci f i ed,  f or  st r engt h.   At  t he st ar t  of  j acki ng oper at i ons and 
when t he aggr egat e sour ce,  aggr egat e char act er i st i cs,  or  mi x desi gn i s 
changed,  addi t i onal  set s of  t est  cyl i nder s wi l l  be r equi r ed unt i l  t he 
Cont r act i ng Of f i cer  i s  sat i sf i ed t hat  t he gr out  mi xt ur e bei ng used compl i es 
wi t h t he st r engt h r equi r ement s speci f i ed.   Cur i ng and t est i ng of  t he 
compr essi ve st r engt h speci mens shal l  be by t he Cont r act or  or  an appr oved 
commer ci al  t est i ng l abor at or y at  no expense t o t he Gover nment .   The t est  
r esul t  wi l l  be t he aver age of  t he st r engt h of  t he 3 cyl i nder s.   I f  t he 
aver age st r engt h of  cyl i nder s f al l s  bel ow t he speci f i ed st r engt h,  t he 
Cont r act i ng Of f i cer  may r equi r e changes i n t he mi x pr opor t i ons.

3. 10   PROTECTI ON OF PAVEMENT

Do not  per mi t  t r af f i c  on t he pavement  s l ab unt i l  t he gr out  has obt ai ned a 
mi ni mum set .   The mi ni mum set  t i me shal l  be i ncl uded i n t he mi xt ur e 
pr opor t i on appr oval ,  and shal l  be adj ust ed dai l y t o account  f or  var i at i ons 
i n t emper at ur e.

3. 11   ACCEPTANCE OF WORK

Pr i or  t o accept ance,  r emove l oose concr et e,  j oi nt  f i l l er ,  or  gr out  spi l l ed 
on t he sur f ace or  shoul der .   Remove wast e const r uct i on mat er i al  and l eave 
t he sur r oundi ng ar eas i n a neat ,  or der l y condi t i on by t he Cont r act or  pr i or  
t o openi ng t o t r af f i c  or  f i nal  accept ance.

        - -  End of  Sect i on - -
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