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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  dr i l l i ng expl or at or y hol es;  
dr i l l i ng dr ai n hol es;  dr i l l i ng,  washi ng and pr essur e 
t est i ng gr out  hol es;  maki ng gr out  connect i ons;  
f ur ni shi ng,  handl i ng,  t r anspor t i ng,  st or i ng,  mi x i ng 
and i nj ect i ng t he gr out i ng mat er i al s;  pat chi ng t he 
f i ni shed gr out  hol es;  car e and di sposal  of  dr i l l  
cut t i ngs,  wast e wat er  and wast e gr out ;  c l ean- up 
gr out  gal l er i es and shaf t s and ar eas upon compl et i on 
of  t he wor k and al l  such ot her  oper at i ons as ar e 
i nci dent al  t o t he dr i l l i ng and t he gr out i ng.   Thi s 
sect i on was or i gi nal l y devel oped f or  USACE Ci vi l  
Wor ks pr oj ect s.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on has been pr epar ed as 
a sect i on i n a gener al  const r uct i on speci f i cat i on 
f or  concr et e dams.   By r ewor di ng as necessar y,  t hi s 
speci f i cat i on may be adapt ed t o ot her  t ypes of  
f oundat i on t r eat ment ,  such as under  power  pl ant s,  
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l ocks,  cut of f  t r enches,  t unnel s,  and ot her s.

Met hods f or  l i s t i ng subdi v i ded i t ems ar e descr i bed 
i n Par agr aph 52. 2/ 9109( g)  " Var i at i ons i n Est i mat ed 
Quant i t i es -  Subdi v i ded I t ems"  of  Engi neer  Feder al  
Acqui s i t i on Regul at i on Suppl ement  ( EFARS) .   However ,  
ef f ect i veness of  t he use of  subdi v i ded i t ems i n 
gr out i ng has been quest i oned as bei ng mor e hazar dous 
t han hel pf ul  and t hat  FAR 52. 211- 16 Var i at i on i n 
Quant i t y shoul d be used.

Pr ovi s i ons ar e made f or  t he use of  a sanded gr out  
but  shoul d gener al l y  be l i mi t ed t o t hose f or mat i ons 
wher e quant i t i es i n excess of  one cubi c f oot  of  
gr out  per  l i near  f oot  of  hol e ar e ant i c i pat ed.   The 
i nf or mat i on cont ai ned i n EM 1110- 2- 3506,  " Gr out i ng 
Technol ogy"  and EM 1110- 2- 1302,  " Cost  Est i mat es -  
Gover nment  Est i mat e of  Fai r  and Reasonabl e Cost  t o 
Cont r act or "  shoul d be used as a gui de i n est i mat i ng 
quantities.

Comput er  Appl i cat i on of  Geot echni cal  Engi neer i ng 
(CAGE):

a.   The CAGE Gr out i ng Task Gr oup has devel oped a 
mi cr ocomput er  pr ogr am f or  document at i on of  gr out i ng 
oper at i ons and gr aphi cs f or  r api d di spl ay of  dat a 
f or  bet t er  f i el d cont r ol .   Some of  t he hi ghl i ght s of  
t he pr ogr am i ncl ude opt i onal  dat a ent r y by a l apt op 
or  hand hel d comput er  i n t he f i el d,  t echni cal  r evi ew 
and qual i t y  cont r ol ,  pr epar at i on of  Cont r act or s pay 
schedul es,  and pr epar at i on of  f oundat i on r epor t s.   
The User ' s Gui de " Mi cr ocomput er  Gr out i ng Dat a 
Package ( Mul t i pl e Zone and St age Ver si on f or  PC and 
Hand Hel d Comput er ) "  i s  avai l abl e f r om t he U. S.  Ar my 
Engi neer  Wat er ways Exper i ment  St at i on 
( USACE- WES- GL) .   Use of  t hi s CAGE package wi l l  not  
r equi r e cont r act ual  or  t echni cal  addi t i ons t o t he 
cont r act  speci f i cat i ons unl ess t he comput er  
equi pment ,  ot her  f aci l i t i es,  or  per sonnel  f or  dat a 
ent r y ar e t o be Cont r act or  suppl i ed.   I n such case 
t he pr oper  pr ovi s i ons shoul d be i ncl uded.   Thi s 
pr ogr am i s al so an at t r act i ve t ool  f or  use i n 
gr out i ng oper at i ons by Cor ps of  Engi neer s per sonnel .  
Use of  t hi s pr ogr am shoul d be st r ongl y consi der ed 
f or  any gr out i ng oper at i on.

b.   Comput er - ai ded cont r ol  and moni t or i ng of  t he 
gr out  i nj ect i on has r ecent l y been used by t he U. S.  
Bur eau of  Recl amat i on ( USBR)  on sever al  of  t hei r  
pr oj ect s.   Thei r  syst em i s appr opr i at e f or  use on 
l ar ge gr out i ng pr oj ect s.   Use of  t hei r  syst em wi l l  
necessi t at e cer t ai n cont r act ual  and t echni cal  
addi t i ons t o t he speci f i cat i ons whi ch ar e not  
i ncl uded i n t hi s  gui de speci f i cat i on.   I f  i nt er est ed 
i n t hi s t ype syst em f or  a l ar ge gr out  pr ogr am mor e 
i nf or mat i on can be obt ai ned by cont act i ng t he CAGE 
gr out  t ask gr oup and t he USBR.
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Chemi cal  or  ot her  speci al t y gr out i ng appl i cat i ons 
have not  been speci f i cal l y  addr essed i n t hi s gui de 
speci f i cat i on as most  of  t he CE gr out i ng i n r ock 
f oundat i ons f or  concr et e st r uct ur es,  cut of f  
t r enches,  l ocks and power houses use cement  gr out .  
However ,  t he speci f i cat i on may be used as a gener al  
out l i ne f or  chemi cal  or  ot her  speci al t y gr out i ng 
appl i cat i ons by i nser t i on of  t he pr oper  equi pment ,  
mat er i al s,  and pr ocedur es i n t he appr opr i at e 
par agr aphs and by modi f i cat i on and del et i on of  ot her  
par agr aphs.   Engi neer  Manual s 1110- 2- 3504,  " Chemi cal  
Gr out i ng" ,  and 1110- 2- 3506,  " Gr out i ng Technol ogy" ,  
shoul d be used as gui des when t he use of  chemi cal  
gr out s and ot her  speci al t y gr out i ng appl i cat i ons ar e 
bei ng consi der ed.   The manuf act ur er  of  t hose syst ems 
t hat  meet  t he pot ent i al  j ob r equi r ement s shoul d be 
cont act ed f or  ver i f i cat i on.   Al so,  consi der at i on 
shoul d be gi ven t o conduct i ng l abor at or y and f i el d 
t est s and eval uat i ons of  t he syst em or  syst ems bei ng 
consi der ed f or  a gi ven appl i cat i ons.   Ther e may be 
occasi ons when t he engagement  of  a consul t ant  woul d 
be appr opr i at e and advant ageous t o assi st  i n t he 
pl anni ng,  sel ect i ng,  and eval uat i ng of  a syst em 
under  consi der at i on.  Engi neer  Manual  1110- 2- 2901,  
" Tunnel s and Shaf t s i n Rock" ,  shoul d be r ef er r ed t o 
when pl anni ng t unnel  gr out i ng and t he gui de 
speci f i cat i on f or  Tunnel  and Shaf t  Gr out i ng shoul d 
be used i n t he pr epar at i on of  pr oj ect  speci f i cat i ons.

I f  gr out i ng i s ant i c i pat ed dur i ng ext r eme 
t emper at ur es,  al t er at i on of  cer t ai n f i el d pr ocedur es 
may be necessar y and shoul d be i ncl uded i n t he 
speci f i cat i ons.   Gener al l y,  f or  col d weat her  
gr out i ng,  t he gr out  shoul d be mai nt ai ned at  
t emper at ur es above 10 degr ees C 50 degr ees F unt i l  
i nj ect ed,  and st or age of  t he gr out i ng mat er i al s 
shoul d be at  t emper at ur es above f r eezi ng.   
Temper at ur e cont r ol s f or  gr out i ng sur f ace r ocks 
shoul d be speci f i ed based on speci f i c  s i t e 
condi t i ons ant i c i pat ed.   I nsul at i on,  heat ed 
encl osur es,  wat er  heat er s or  ot her  equi pment  or  
pr ocedur es may be r equi r ed.   Gr out i ng i n ext r emel y 
hot  weat her  may al so r equi r e ext r a pr ecaut i ons.

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

1. 1   SUMMARY

**************************************************************************
NOTE:   I f  no separ at e sect i on on " CONCRETE"  i s used,  
t he appr opr i at e par agr aphs appl i cabl e t o sampl i ng 
and t est i ng i n SECTI ON 03 70 00 MASS CONCRETE shoul d 
be i nser t ed i n t he f ol l owi ng par agr aphs i n l i eu of  
t he sect i on r ef er ence gi ven bel ow.   I f  a " CONCRETE"  
sect i on,  ot her  t han SECTI ON 03 70 00 MASS CONCRETE 
i s used,  t he Desi gner  shoul d ensur e t hat  t he 
appl i cabl e sampl i ng and t est i ng i s i ncl uded i n t hat  
section.

**************************************************************************
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a.   Thi s sect i on cover s dr i l l i ng expl or at or y hol es;  dr i l l i ng dr ai n hol es;  
dr i l l i ng,  washi ng and pr essur e t est i ng gr out  hol es;  maki ng gr out  
connect i ons;  f ur ni shi ng,  handl i ng,  t r anspor t i ng,  s t or i ng,  mi x i ng and 
i nj ect i ng t he gr out i ng mat er i al s;  backf i l l i ng hol es;  pat chi ng t he 
f i ni shed gr out  hol es;  car e and di sposal  of  dr i l l  cut t i ngs,  wast e wat er  
and wast e gr out ;  c l ean up of  [ gr out  gal l er i es and shaf t s] [ t he ar eas]  
upon compl et i on of  t he wor k and al l  ot her  such oper at i ons as ar e 
i nci dent al  t o t he dr i l l i ng and gr out i ng.   The wor k cont empl at ed 
consi st s of  [ const r uct i ng a gr out  cur t ai n and a dr ai nage cur t ai n] [ ar ea 
gr out i ng] ,  t he appr oxi mat e l ocat i ons,  l i mi t s,  and det ai l s  whi ch ar e 
i ndi cat ed.   Per f or m Gover nment  pr econst r uct i on sampl i ng and t est i ng as 
speci f i ed bel ow:

b.   Per f or m sampl i ng and t est i ng of  sand,  cement i t i ous mat er i al s,  and 
admi xt ur es i n accor dance wi t h Sect i on [ 03 70 00 MASS CONCRETE] [ 03 30 00 
CAST- I N- PLACE CONCRETE] [ 03 31 01. 00 10 CAST- I N- PLACE STRUCTURAL 
CONCRETE].

c.   Per f or m sampl i ng and t est i ng of  gr out  mat er i al s i n accor dance wi t h 
Sect i on [ 03 70 00 MASS CONCRETE] [ 03 30 00 CAST- I N- PLACE CONCRETE] [
03 31 01. 00 10 CAST- I N- PLACE STRUCTURAL CONCRETE] .

1. 2   UNI T PRI CES

**************************************************************************
NOTE:   I f  Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
PROCEDURES i s i ncl uded i n t he pr oj ect  
speci f i cat i ons,  t hi s par agr aph t i t l e ( UNI T PRI CES)  
shoul d be del et ed f r om t hi s sect i on and t he 
r emai ni ng appr opr i at el y edi t ed subpar agr aphs bel ow 
shoul d be i nser t ed i nt o Sect i on 01 22 00. 00 10.

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

1. 2. 1   Mobi l i zat i on and Demobi l i zat i on

1. 2. 1. 1   Payment

Payment  wi l l  be made f or  cost s f or  assembl i ng al l  pl ant  and equi pment  at  
t he s i t e,  pr epar at or y t o i ni t i at i ng t he wor k and f or  r emovi ng i t  t her ef r om 
when t he dr i l l i ng and gr out i ng pr ogr am has been compl et ed.   Si xt y ( 60)  
per cent  of  t he cont r act  l ump sum pr i ce f or  mobi l i zat i on and demobi l i zat i on 
wi l l  be pai d f ol l owi ng compl et i on of  movi ng ont o t he s i t e,  i ncl udi ng 
compl et e assembl y,  i n wor ki ng or der ,  of  al l  equi pment  necessar y t o per f or m 
t he r equi r ed dr i l l i ng and gr out i ng oper at i ons.   The r emai ni ng f or t y ( 40)  
per cent  of  t he cont r act  l ump sum pr i ce wi l l  be pai d when al l  equi pment  has 
been r emoved f r om t he s i t e.

1. 2. 1. 2   Uni t  of  Measur e

Uni t  of  measur e:   l ump sum.

1. 2. 2   Dr i l l i ng Gr out  Hol es

**************************************************************************
NOTE:   Del et e t he br acket ed phr ase i f  pay i t em 
" Pr essur e Washi ng and Pr essur e Test i ng"  i s  r et ai ned 
as a pay i t em.

**************************************************************************
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1. 2. 2. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h dr i l l i ng and r edr i l l i ng 
gr out  hol es;  [ washi ng and pr essur e t est i ng of  gr out  hol es;  ] car e and 
di sposal  of  wast e wat er  and wast e gr out ;  c l ean- up of  t he s i t e;  f ur ni shi ng,  
handl i ng,  t r anspor t i ng and st or i ng of  gr out  mat er i al s;  and f or  f ur ni shi ng 
al l  l abor  and suppl i es i nci dent al  t o t he wor k.   Thi s pr i ce i s subj ect  t o 
t he cost  l i mi t at i on i mposed by[  Sect i on 31 32 23 FOUNDATI ON DRI LLI NG AND 
GROUTI NG, ]  par agr aph PI PE FOR FOUNDATI ON GROUTI NG AND DRAI NAGE,  but  onl y i n 
t hose l ocat i ons wher e pi pe i s speci f i ed.   No payment  wi l l  be made f or  
gr out ,  or  t he mat er i al  const i t uent s t her eof ,  wast ed due t o i mpr oper  
anchor age of  gr out  pi pe or  connect i ons,  or  whi ch i s wast ed due t o 
negl i gence on t he par t  of  t he Cont r act or ,  nor  f or  gr out  whi ch i s r ej ect ed 
by t he Cont r act i ng Of f i cer  because of  i mpr oper  mi x i ng.   Payment  wi l l  be 
made at  t he appl i cabl e cont r act  uni t  pr i ces f or  mat er i al s cont ai ned i n 
gr out  whi ch ar e wast ed,  wher e t he wast i ng i s not  due t o negl i gence on t he 
par t  of  t he Cont r act or .

1. 2. 2. 2   Measurement

Dr i l l i ng of  gr out  hol es wi l l  be measur ed f or  payment  on t he basi s of  t he 
l i near  f eet  of  hol es act ual l y dr i l l ed i n concr et e or  r ock,  as shown or  as 
di r ect ed,  i ncl udi ng al l  i nt er medi at e hol es at  l ocat i ons wher e pi pe was not  
installed.

1. 2. 2. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  met er  f oot .

1. 2. 3   Dr i l l i ng Dr ai n Hol es

1. 2. 3. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h dr i l l i ng of  dr ai n hol es 
act ual l y dr i l l ed i n concr et e or  r ock,  as shown or  as di r ect ed.   Thi s pr i ce 
i s subj ect  t o t he cost  l i mi t at i on i mposed by[  Sect i on 31 32 23 FOUNDATI ON 
DRI LLI NG AND GROUTI NG, ]  par agr aph PI PE FOR FOUNDATI ON GROUTI NG AND DRAI NAGE.

1. 2. 3. 2   Measurement

Dr i l l i ng of  dr ai n hol es wi l l  be measur ed f or  payment  on t he basi s of  t he 
l i near  met er  f eet  of  hol es act ual l y dr i l l ed i n concr et e or  r ock,  as shown 
or  as di r ect ed.

1. 2. 3. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  met er  f oot .

1. 2. 4   Dr i l l i ng Expl or at or y Hol es

**************************************************************************
NOTE:   I f  a por t i on of  expl or at or y dr i l l i ng i s t o be 
done t hr ough over bur den,  a separ at e pay i t em shoul d 
be i ncl uded f or  t hi s por t i on.

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

1. 2. 4. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h dr i l l i ng of  expl or at or y 
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holes.

1. 2. 4. 2   Measurement

Dr i l l i ng of  expl or at or y hol es wi l l  be measur ed f or  payment  on t he basi s of  
t he l i near  met er s f eet  of  hol es act ual l y dr i l l ed i n concr et e or  r ock,  as 
di r ect ed by t he Cont r act i ng Of f i cer .

1. 2. 4. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  met er  f oot .

[ 1. 2. 5   Pr essur e Washi ng and Pr essur e Test i ng

[ 1. 2. 5. 1   Payment

Payment  wi l l  be made f or  pr essur e washi ng and pr essur e t est i ng of  gr out  
hol es,  whi ch i nc l udes t he cost  of  maki ng and br eaki ng connect i ons 
i nci dent al  t o t he wor k.   Payment  wi l l  be based upon t he t ot al  amount  of  
t i me r equi r ed f or  pr essur e washi ng and pr essur e t est i ng,  det er mi ned by 
r educi ng t he t ot al  number  of  mi nut es of  oper at i on t o t he near est  whol e 
hour .   No payment  wi l l  be made f or  t i me l ost  due t o f aul t  or  negl i gence of  
t he Cont r act or ,  or  due t o def ect i ve equi pment  f ur ni shed by t he Cont r act or .   
Ti me wi l l  be measur ed cumul at i vel y t o t he next  whol e mi nut e of  oper at i ons.

][ 1. 2. 5. 2   Measurement

Pr essur e washi ng and pr essur e t est i ng wi l l  be measur ed f or  payment  on t he 
basi s of  t he act ual  t i me wat er  pumps ar e oper at i ng.   Pr essur e washi ng and 
pr essur e t est i ng wi l l  be measur ed f r om t he t i me pumpi ng i s begun on a hol e 
or  sect i on of  a hol e unt i l  t he t i me pumpi ng i s compl et ed on t he hol e or  
sect i on of  t he hol e as det er mi ned by t he Cont r act i ng Of f i cer .   Oper at i on 
t i me wi l l  be det er mi ned by r oundi ng 30 or  mor e mi nut es of  oper at i on up t o 
t he near est  whol e hour ,  and r oundi ng 29 or  l ess mi nut es of  oper at i on down 
t o t he near est  whol e hour .   Fr act i onal  t i me wi l l  be measur ed cumul at i vel y 
t o t he next  whol e mi nut e of  oper at i on.

][ 1. 2. 5. 3   Uni t  of  Measur e

Uni t  of  measur e:   near est  whol e hour .

] ] 1. 2. 6   St eel  Pi pe and Fi t t i ngs

1. 2. 6. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h gr out  and dr ai n hol e pi pe 
and f i t t i ngs r emai ni ng i n t he per manent  wor k.

1. 2. 6. 2   Measurement

Pi pe and f i t t i ngs wi l l  be measur ed f or  payment  on t he basi s of  t he act ual  
wei ght  of  sat i sf act or i l y  i nst al l ed pi pe and f i t t i ngs l ef t  i n pl ace as 
shown.   No addi t i onal  al l owance wi l l  be made because of  di f f er ences i n pi pe 
s i ze or  l engt h,  or  t he number  of  pi pes r equi r ed.

1. 2. 6. 3   Uni t  of  Measur e

Uni t  of  measur e:   k i l ogr am pound.
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1. 2. 7   Por t l and Cement  i n Gr out

1. 2. 7. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h Por t l and cement  i n gr out .

1. 2. 7. 2   Measurement

Por t l and cement  i n gr out  wi l l  be measur ed f or  payment  on t he basi s of  t he 
number  of  cubi c met er s ( 42. 6 k i l ogr ams)  f eet  ( 94 pounds)  of  cement  used i n 
t he gr out  sat i sf act or i l y  pl aced i n gr out  hol es and i n expl or at or y hol es,  or  
wast ed when such wast i ng i s not  due t o t he Cont r act or ' s negl i gence.

1. 2. 7. 3   Uni t  of  Measur e

Uni t  of  measur e:   cubi c met er  ( 42. 6 k i l ogr ams)  f oot  ( 94 pounds) .

1. 2. 8   Pozzol ans ( Fl y Ash)  i n Gr out

1. 2. 8. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h f l y  ash i n gr out .

1. 2. 8. 2   Measurement

Fl y ash i n gr out  wi l l  be measur ed f or  payment  on t he basi s of  t he number  of  
cubi c met er s ( 33. 6 k i l ogr ams)  f eet  ( 74 pounds)  of  f l y  ash used i n t he gr out  
sat i sf act or i l y  pl aced i n gr out  hol es.

1. 2. 8. 3   Uni t  of  Measur e

Uni t  of  measur e:   cubi c met er  f oot .

1. 2. 9   Sand i n Gr out

1. 2. 9. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h sand i n gr out .

1. 2. 9. 2   Measurement

Sand i n gr out  wi l l  be measur ed f or  payment  on t he basi s of  t he number  of  
cubi c met er s f eet  of  sand[ ,  dr y r odded measur ement , ]  used i n t he gr out  
sat i sf act or i l y  pl aced i n gr out  hol es or  i n expl or at or y hol es.

1. 2. 9. 3   Uni t  of  Measur e

Uni t  of  measur e:   cubi c met er  f oot .

1. 2. 10   Fl ui di f i er  i n Gr out

1. 2. 10. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h f l ui di f i er  i n gr out ,  
i ncl udi ng f ul l  al l owance f or  t he payment  by t he Cont r act or  of  al l  r equi r ed 
royalties.
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1. 2. 10. 2   Measurement

Fl ui di f i er  i n gr out  wi l l  be measur ed f or  payment  on t he basi s of  t he number  
of  k i l ogr ams pounds of  f l ui di f i er  used i n t he gr out  sat i sf act or i l y  pl aced 
i n gr out  hol es.

1. 2. 10. 3   Uni t  of  Measur e

Uni t  of  measur e:   k i l ogr am pound.

1. 2. 11   Bent oni t e i n Gr out

1. 2. 11. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h bent oni t e i n gr out .

1. 2. 11. 2   Measurement

Bent oni t e i n gr out  wi l l  be measur ed f or  payment  on t he basi s of  t he number  
of  k i l ogr ams pounds of  bent oni t e act ual l y used i n gr out  mi xt ur es 
sat i sf act or i l y  pl aced i n gr out  hol es.

1. 2. 11. 3   Uni t  of  Measur e

Uni t  of  measur e:   k i l ogr am pound.

1. 2. 12   Pl aci ng Gr out

**************************************************************************
NOTES:    Sel ect  appr opr i at e Al t er nat i ve.

Under  cer t ai n condi t i ons i t  may be desi r abl e t o 
i ncl ude a pay i t em f or  st andby t i me f or  Gover nment  
di r ect ed suspensi on of  dr i l l i ng or  gr out i ng 
operations.

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

1. 2. 12. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h sat i sf act or i l y  pl aci ng gr out  
i n gr out  hol es[ ,  whi ch i ncl udes f ul l  compensat i on f or  pr opor t i oni ng t he mi x 
as di r ect ed and mi xi ng and i nj ect i ng t he gr out  as speci f i ed[  i n Sect i on 
31 32 23 FOUNDATI ON DRI LLI NG AND GROUTI NG] .   Separ at e payment  wi l l  be made 
f or  al l  mat er i al s used i n gr out  as pr ovi ded i n uni t  pr i ce pay i t em( s)  
" Por t l and Cement  i n Gr out " [ ,  " Pozzol ans ( Fl y Ash)  i n Gr out " ,  " Sand i n 
Gr out " ,  " Fl ui di f i er  i n Gr out " ,  and " Bent oni t e i n Gr out " ] . ] [ .   No payment  
wi l l  be made f or  t i me l ost  due t o f aul t  or  negl i gence of  t he Cont r act or  or  
due t o def ect i ve equi pment  f ur ni shed by t he Cont r act or . ]

1. 2. 12. 2   Measurement

Pl aci ng gr out  wi l l  be measur ed f or  payment  on t he basi s of  [ t he number  of  
cubi c met er s f eet  of  mat er i al s,  sat i sf act or i l y  pl aced,  excl usi ve of  wat er  
[ and f l ui di f i er ]  and r egar dl ess of  t he pr opor t i ons of  t he mi xes,  measur ed 
i ndi v i dual l y as speci f i ed i n uni t  pr i ce pay i t ems " Por t l and Cement  i n 
Gr out " ,  " Pozzol ans ( Fl y Ash)  i n Gr out " ,  and " Sand i n Gr out " . ] [ t he act ual  
t i me gr out  pumps begi n pumpi ng on a hol e or  por t i on of  hol e and cont i nui ng 
unt i l  t he t i me pumpi ng i s compl et ed on t hat  hol e or  por t i on of  hol e,  as 
det er mi ned by t he Cont r act i ng Of f i cer .   Ti me f or  sat i sf act or y pl acement  of  
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gr out  wi l l  be det er mi ned by r oundi ng 30 or  mor e mi nut es of  pl acement  t i me 
up t o near est  whol e hour ,  and r oundi ng 29 or  l ess mi nut es of  pl acement  t i me 
down t o t he near est  whol e hour .   Fr act i onal  pl acement  t i me wi l l  be measur ed 
cumul at i vel y t o t he next  whol e mi nut e of  oper at i on. ]

1. 2. 12. 3   Uni t  of  Measur e

Uni t  of  measur e:   [ cubi c met er  f oot . ]  [ near est  whol e hour . ]

[ 1. 2. 13   Connect i ons t o Gr out  Hol es

**************************************************************************
NOTE:   The pr i ce t o be i nser t ed i n t hi s par agr aph 
shoul d be det er mi ned on t he basi s of  t he est i mat ed 
cost  t o t he Cont r act or  f or  t he oper at i on of  movi ng 
t he gr out  suppl y l i ne ont o t he hol e.   Thi s pr i ce 
shoul d not  i ncl ude any al l owance f or  pi pe or  ot her  
mat er i al s used i n maki ng t he connect i ons.   Thi s uni t  
pr i ce pay i t em may be opt i onal  f or  gr out  payment  on 
an hour l y basi s.

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

[ 1. 2. 13. 1   Payment

[ Payment  wi l l  be made f or  cost s associ at ed wi t h connect i ons t o gr out  hol es 
at  a r at e of  [ _____]  dol l ar s per  connect i on.   Wher e st op gr out i ng met hod i s 
used [ payment  f or  at  l east  one connect i on wi l l  be made f or  each packer  
set t i ng i n a hol e] . ] [ Payment  f or  onl y one connect i on wi l l  be made f or  each 
hol e r egar dl ess of  t he number  of  set t i ngs. ]

][ 1. 2. 13. 2   Measurement

Connect i ons t o gr out  hol es wi l l  be measur ed f or  payment  per  connect i on f or  
each t i me t he gr out  suppl y l i ne i s connect ed t o a gr out  hol e f or  t he 
pur pose of  i nj ect i ng gr out  r egar dl ess of  t he number  of  t i mes connect i ons 
ar e made per  hol e or  t he amount  of  gr out  act ual l y i nj ect ed.

][ 1. 2. 13. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.

] ] 1. 3   REFERENCES

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

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

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
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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.

ASME I NTERNATI ONAL ( ASME)

ASME B16. 3 ( 2016)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASTM I NTERNATI ONAL ( ASTM)

ASTM A53/ A53M ( 2018)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

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

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 C70 ( 2013)  St andar d Test  Met hod f or  Sur f ace 
Moi st ur e i n Fi ne Aggr egat e

ASTM C91/ C91M ( 2018)  St andar d Speci f i cat i on f or  Masonr y 
Cement

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

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

1. 4   DEFINITIONS

1. 4. 1   Zone

A zone i s a pr edet er mi ned par t i al  dept h of  cur t ai n.   The f i r st  zone ext ends 
[ _____]  m f eet  downwar d f r om [ t he cont act  bet ween t he concr et e and t he 
r ock]  [ t he bot t om of  t he cut of f  t r ench]  [ over bur den and t he t op of  r ock]  
over bur den and el evat i on [ _____] .   The second zone ext ends [ _____]  m f eet  
downwar d f r om t he bot t om of  t he f i r st  zone.   The t hi r d zone ext ends [ _____]  
m f eet  downwar d f r om t he bot t om of  t he second zone.   [ Def i ne addi t i onal  
zones as needed] .   Al l  gr out i ng i n a gi ven zone and sect i on shal l  be 
f i ni shed bef or e wor k i s st ar t ed i n t he next  [ hi gher ]  [ l ower ]  zone.
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1. 4. 2   Section

A sect i on i s a r each al ong t he gr out  cur t ai n,  not  mor e t han [ _____]  f eet  
i n  l engt h i n whi ch gr out i ng oper at i ons wi l l  not  be per mi t t ed at  t he same 
t i me t hat  dr i l l i ng i s i n pr ogr ess.   I nsof ar  as pr act i cabl e,  t he gr out  
cur t ai n wi l l  be subdi v i ded i nt o sect i ons i n a manner  whi ch wi l l  f ac i l i t at e 
t he Cont r act or ' s  oper at i ons.

1. 4. 3   Stage

A st age i s one compl et e oper at i onal  cycl e of  dr i l l i ng,  c l eani ng,  pr essur e 
washi ng,  pr essur e t est i ng,  pr essur e gr out i ng,  and gr out  c l eanout  wi t hi n a 
zone.   The act ual  dept h of  a st age depends upon geol ogi c condi t i ons 
encount er ed i n dr i l l i ng.   I t  may var y f r om a f r act i on t o t he f ul l  dept h of  
t he zone,  and i s  mar ked by t he l oss or  gai n of  dr i l l  wat er  i n appr eci abl e 
amounts.

1. 4. 4   Stop

A st op i s a pr edet er mi ned dept h at  whi ch t he expandi ng pl ug or  packer  i s  
positioned.

1. 4. 5   Spl i t  Spaci ng

Spl i t  spaci ng i s  t he pr ocedur e of  l ocat i ng an addi t i onal  gr out  hol e mi dway  
bet ween t wo pr evi ousl y dr i l l ed and gr out ed hol es.

1. 5   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.

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

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

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

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

SD- 03 Pr oduct  Dat a

Dr i l l i ng Equi pment
Gr out i ng Equi pment
Gr out  Pl ant ;  G[ ,  [ _____] ]

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

**************************************************************************
NOTE:   I f  no separ at e sect i on on " CONCRETE"  i s used,  
t he appr opr i at e par agr aphs appl i cabl e t o mat er i al  
del i ver y,  st or age,  and handl i ng i n SECTI ON 03 70 00 
MASS CONCRETE shoul d be i nser t ed i n t hi s par agr aph 
i n l i eu of  t he sect i on r ef er ence gi ven bel ow.   I f  a 
" CONCRETE"  sect i on,  ot her  t han SECTI ON 03 70 00 i s  
used,  t he Desi gner  shoul d ensur e t hat  t he appl i cabl e 
mat er i al  del i ver y,  st or age,  and handl i ng par agr aphs 
ar e i ncl uded i n t hat  sect i on.

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

Tr anspor t at i on and st or age of  mat er i al s shal l  be i n accor dance wi t h sect i on 
[ 03 70 00 MASS CONCRETE] [ 03 30 00 CAST- I N- PLACE CONCRETE] [ 03 31 01. 00 10 
CAST- I N- PLACE STRUCTURAL CONCRETE] .   A suf f i c i ent  quant i t y of  cement  shal l  
be st or ed at  or  near  t he s i t e of  t he wor k t o i nsur e t hat  gr out i ng 
oper at i ons wi l l  not  be del ayed by shor t age of  cement .   I n t he event  t he 
cement  i s  f ound t o cont ai n l umps or  f or ei gn mat t er  of  a nat ur e and i n 
amount s whi ch,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  may be 
del et er i ous t o t he gr out i ng oper at i ons,  scr eeni ng t hr ough a st andar d 100 
mesh scr een may be r equi r ed.   No payment  wi l l  be made f or  such scr eeni ng.

1. 7   PROJECT/ SI TE CONDI TI ONS

The pr ogr am shown and descr i bed i s based on cur r ent l y avai l abl e 
i nf or mat i on.   Condi t i ons encount er ed dur i ng const r uct i on may r equi r e 
addi t i ons or  del et i ons.   The gr out i ng pr ogr am shal l  not  be modi f i ed or  
cur t ai l ed as a const r uct i on expedi ency.   I t  i s  a r equi r ed par t  of  desi gn 
and shal l  not  become secondar y t o any t i me or  schedul i ng r est r i c t i ons.   
Gr out i ng mi xes,  pr essur es,  i nj ect i on r at e and t he sequence i n whi ch t he 
hol es ar e dr i l l ed and gr out ed wi l l  be det er mi ned i n t he f i el d and shal l  be 
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as di r ect ed.

PART 2   PRODUCTS

2. 1   GROUTI NG MATERI AL

Pr ovi de gr out  composed of  wat er  and cement ,  [ pozzol ans,  admi xt ur es,  and 
f i l l er s] .   The gr out  mi xes wi l l  be desi gned by t he Cont r act i ng Of f i cer  and 
wi l l  be var i ed t o meet  t he char act er i st i cs of  each hol e as det er mi ned by 
condi t i ons encount er ed.   The var i ous mat er i al s t o be f ur ni shed shal l  
conf or m t o t he speci f i cat i ons l i s t ed i n par agr aphs bel ow.

2. 1. 1   Water

[ The wat er  used i n t he gr out  shal l  be f ur ni shed by t he Cont r act or .   I t  
shal l  be f r esh,  c l ean and f r ee f r om i nj ur i ous amount s of  sewage,  oi l ,  aci d,  
al kal i ,  sal t s,  or  or gani c mat t er . ] [ Wat er  sui t abl e f or  use i n t he wor k wi l l  
be f ur ni shed by t he Gover nment .   I t  shal l  be t he r esponsi bi l i t y  of  t he 
Cont r act or  t o pr ovi de any necessar y connect i ons and ext ensi ons t o t he 
Gover nment  suppl y l i ne shown. ]

2. 1. 2   Cement

**************************************************************************
NOTE:   Avoi d speci f y i ng t he use of  ai r  ent r ai ned 
cement ,  except  on r ar e occasi ons when gr out  may be 
exposed t o sever e f r eezi ng and t hawi ng condi t i ons.

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

Cement  used i n gr out  shal l  conf or m t o t he r equi r ement s of  ASTM C91/ C91M and 
ASTM C150/ C150M.   The use of  bul k cement  wi l l  be per mi t t ed pr ovi ded t he 
Cont r act or  empl oys met hods of  handl i ng,  t r anspor t i ng,  and st or age t hat  ar e 
sat i sf act or y t o t he Cont r act i ng Of f i cer ,  ot her wi se onl y cement  f ur ni shed i n 
c l ot h or  paper  bags wi l l  be accept ed t o use i n t he wor k.   St or age of  cement  
shal l  be i n accor dance wi t h par agr aph DELI VERY,  STORAGE,  AND HANDLI NG.

2. 1. 3   Pozzolans

Pozzol ans shal l  be f l y  ash [ or  ot her  r aw or  cal c i ned nat ur al  pozzol ans]  
conf or mi ng t o ASTM C618.   Sampl i ng wi l l  be done by an aut hor i zed 
r epr esent at i ve of  t he Gover nment .   Al l  t est s wi l l  be made by and at  t he 
expense of  t he Gover nment .   Pozzol ans may be f ur ni shed i n paper  sacks or  i n 
bul k.   I t  shal l  be t r anspor t ed,  handl ed,  and st or ed so as t o avoi d damage,  
wast e,  or  absor pt i on of  moi st ur e.

2. 1. 4   Admixtures

**************************************************************************
NOTE:   Ref er  t o EM 1110- 2- 3506,  " Gr out i ng 
Technol ogy" ,  f or  di scussi ons of  pr oper t i es,  
char act er i st i cs and l i mi t at i ons f or  pr i nci pal  
admi xt ur e and f i l l er  mat er i al s.   Onl y t he mor e 
commonl y used ar e i ncl uded her e.

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

Admi xt ur es shal l  be added t o t he gr out  i mmedi at el y bef or e or  dur i ng i t s 
mi xi ng and wi l l  consi st  of  [ accel er at or s,  r et ar der s,  wat er  r educer s,  
al umi num powder ,  and f l ui di f i er s] .
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2. 1. 5   Fluidifier

Fl ui di f i er  shal l  be a compound possessi ng char act er i st i cs whi ch wi l l  
i ncr ease t he f l owabi l i t y  of  t he mi xt ur e,  assi st  i n di sper sal  of  t he cement  
gr ai ns,  and neut r al i ze t he set t i ng shr i nkage of  t he gr out .   The qual i t y  of  
t he mat er i al  shal l  meet  t he r equi r ement s speci f i ed i n ASTM C937.   Sampl i ng 
of  f l ui di f i er  shal l  be done by an aut hor i zed r epr esent at i ve of  t he 
Cont r act i ng Of f i cer .   Tr i al  mi xt ur es shoul d be t est ed pr i or  t o usi ng t he 
mat er i al s i n f i el d wor k.   Al l  t est s wi l l  be made by and at  t he expense of  
t he Gover nment .   Fl ui di f i er  shal l  be f ur ni shed i n moi st ur e- r esi st ant  paper  
sacks shi pped i n seal ed cont ai ner s and shal l  be handl ed and st or ed so as t o 
avoi d absor pt i on of  moi st ur e,  damage or  wast e.   Mat er i al  whi ch has become 
caked due t o moi st ur e absor pt i on wi l l  be r ej ect ed.

2. 1. 6   Bentonite

Bent oni t e shal l  be sodi um ( Na)  cat i on,  powder ed mont mor i l l oni t e.   I t  shal l  
be added t o t he cement  gr out  2 per cent  t o 5 per cent  by wei ght  of  cement .   
The per cent age shal l  be adj ust ed as di r ect ed by t he Cont r act i ng Of f i cer .   A 
separ at e col l oi dal  bent oni t e mi xer  i s  r equi r ed t o mi x t he bent oni t e and 
wat er  t o ensur e f ul l y  di spensi ng and hydr at i ng t he bent oni t e bef or e addi ng 
t o t he gr out  mi xer .   The bent oni t e shal l  be handl ed and st or ed so as t o 
avoi d absor pt i on of  moi st ur e,  damage,  or  wast e.   Bent oni t e whi ch has become 
caked due t o moi st ur e absor pt i on wi l l  be r ej ect ed.   A suf f i c i ent  quant i t y 
of  bent oni t e shal l  be st or ed at  or  near  t he s i t e of  t he wor k t o i nsur e t hat  
gr out i ng oper at i ons wi l l  not  be del ayed by shor t age of  bent oni t e.

2. 1. 7   Sand

a.   Sand f or  gr out  shal l  be c l ean and consi st  of  har d,  t ough,  dur abl e,  
uncoat ed par t i c l es wi t h no mor e t han [ _____]  per cent  passi ng t he No.  
200 si eve.   The shape of  t he par t i c l es shal l  be gener al l y r ounded or  
cubi cal  [ and shal l  not  cont ai n mor e t han [ _____]  per cent  of  f l at  or  
el ongat ed pi eces havi ng a maxi mum di mensi on i n excess of  f i ve t i mes t he 
mi ni mum di mensi on] .   The sand shal l  be gener al l y wel l  gr aded f r om f i ne 
t o coar se i n accor dance wi t h ASTM C136/ C136M wi t h 100 per cent  passi ng 
t he [ No.  8] [ _____]  s i eve.

b.   Subj ect  t he sand t o such t est s as ar e necessar y t o det er mi ne i t s 
accept abi l i t y .   Per f or m sampl i ng of  sand i n accor dance wi t h t he 
appl i cabl e sampl i ng pr ovi s i ons cont ai ned i n COE CRD- C 100 or  as 
di r ect ed.   Unl ess ot her wi se di r ect ed,  al l  t est  sampl es shal l  be t aken 
under  t he super v i s i on of  t he Cont r act i ng Of f i cer  and shal l  be del i ver ed 
t o a desi gnat ed poi nt ,  at  t he expense of  t he Cont r act or ,  at  l east  
[ _____]  days i n advance of  t he t i me when sand wi l l  be r equi r ed at  t he 
s i t e of  wor k.   Al l  t est s wi l l  be made by t he Gover nment  at  i t s  
expense.   The t est s t o whi ch t he sand wi l l  be subj ect ed wi l l  i nc l ude 
speci f i c  gr avi t y ,  absor pt i on,  soundness i n magnesi um sul f at e,  
pet r ogr aphi c anal yses,  and any ot her  t est s t hat  ar e necessar y t o 
demonst r at e t hat  gr out  of  adequat e dur abi l i t y  can be pr oduced.

c.   The per cent age of  sur f ace moi st ur e i n t er ms of  t he sat ur at ed 
sur f ace- dr i ed sand wi l l  be det er mi ned i n accor dance wi t h ASTM C70,  or  
ot her  met hod gi v i ng compar abl e r esul t s.

d.   St or e sand i n such a manner  as t o avoi d t he i ncl usi on of  any f or ei gn 
mat er i al s i n t he gr out .   Al l  sand shal l  r emai n i n f r ee dr ai ni ng st or age 
f or  at  l east  72 hour s pr i or  t o use.
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2. 2   METAL PI PE AND FI TTI NGS

Met al  pi pe and f i t t i ngs r equi r ed f or  const r uct i ng gr out ,  dr ai nage and 
expl or at or y hol es shal l  be f ur ni shed,  cut ,  t hr eaded,  and f abr i cat ed by t he 
Contractor.

2. 2. 1   Pipe

Pi pe wi l l  be bl ack st eel  of  t he di amet er  and i n t he l ocat i on i ndi cat ed.   
The pi pe shal l  conf or m t o ASTM A53/ A53M.

2. 2. 2   Fittings

The f i t t i ngs shal l  be bl ack,  mal l eabl e i r on i n accor dance wi t h ASME B16. 3.

PART 3   EXECUTI ON

3. 1   EQUIPMENT

**************************************************************************
NOTE:   For  j obs wher e t he est i mat ed quant i t y of  
sol i ds i s bet ween zer o and 30 cubi c met er s 1, 000 

cubi c f eet ,  a pumpi ng capaci t y of  950 cm3/ s 15 gpm 
i s r ecommended;   f r om 30 t o 1400 cubi c met er s 1, 000 

t o 50, 000 cubi c f eet ,  a 1900 cm3/ s 30 gpm pump;  and 
f or  j obs gr eat er  t han 1400 cubi c met er s 50, 000 cubi c 

f eet ,  a 3800 cm3/ s 60 gpm pump.   Al so,  f or  j obs 
wher e l ar ge gr out  quant i t i es ar e ant i c i pat ed i t  may 
be desi r abl e t o speci f y an aut omat ed bat chi ng pl ant  
wi t h bat ch t i cket s f or  al l  i t ems i n t he mi x.

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

The use of  i nt er nal  combust i on engi nes wi t hi n dam gal l er i es f or  oper at i on 
of  dr i l l i ng and gr out i ng equi pment  wi l l  not  be per mi t t ed.   Submi t  det ai l s  
and dat a on t he dr i l l i ng and gr out i ng equi pment .

3. 1. 1   General

Al l  dr i l l i ng [ i ncl udi ng expl or at or y hol e dr i l l i ng]  and gr out i ng equi pment  
used shal l  be of  a t ype,  capaci t y  and mechani cal  condi t i on sui t abl e f or  
per f or mi ng t he wor k,  as det er mi ned by t he Cont r act i ng Of f i cer .   The power  
and equi pment  and t he l ayout  t her eof  shal l  meet  al l  appl i cabl e r equi r ement s 
of  l ocal ,  St at e,  and Feder al  r egul at i ons and codes,  bot h saf et y and 
otherwise.

3. 1. 2   Dr i l l i ng Equi pment

St andar d dr i l l i ng equi pment  of  t he r ot ar y [ or  per cussi on]  t ype shal l  be 
used t o per f or m t he dr i l l i ng as speci f i ed i n par agr aphs GROUT HOLE 
DRI LLI NG,  DRAI N HOLE DRI LLI NG,  COMPLETI ON OF GROUTI NG AND DRAI N HOLE 
DRI LLI NG,  and EXPLORATORY HOLE DRI LLI NG.   Use [ wat er ]  [ ai r ]  f or  r emovi ng 
cut t i ngs f r om t he hol e dur i ng dr i l l i ng oper at i ons.   Ai r  dr i ven dr i l l s  used 
i n gal l er i es shal l  be equi pped wi t h sui t abl e muf f l er s.   Suppl i es shal l  
i ncl ude al l  bi t s ,  dr i l l  r ods,  t ool s,  casi ng,  pi pi ng,  pumps,  wat er ,  and 
power  t o accompl i sh t he r equi r ed dr i l l i ng.   Al l  dr i l l i ng r i gs and pumps 
wi l l  be equi pped wi t h pr essur e gages.
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3. 1. 3   Gr out i ng Equi pment

The gr out  pl ant  shal l  be capabl e of  suppl y i ng,  mi x i ng,  st i r r i ng and pumpi ng 
t he gr out  and addi t i ves,  t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer .   
Submi t  a det ai l ed pl an showi ng equi pment  and gr out  pl ant  l ayout  pr oposed 
f or  mi xi ng and pl aci ng gr out .   The pl ant  shal l  have a mi ni mum capaci t y of  

[ [ _____]  mL/ s]  [ [ _____]  cm3/ s]  [ [ _____]  gpm]  [ [ _____]  cf m]  of  gr out  
i nj ect ed at  a pr essur e not  gr eat er  t han [ _____]  kPa psi .   I t  shal l  be 
mai nt ai ned at  al l  t i mes and any gr out  hol e t hat  i s  l ost  or  damaged due t o 
mechani cal  f ai l ur e of  equi pment  or  i nadequacy of  gr out  suppl y shal l  be 
r epl aced by anot her  hol e,  dr i l l ed by t he Cont r act or ,  at  i t s  expense.   The 
amount  of  gr out i ng equi pment  shal l  be as necessar y t o per f or m t he wor k 
speci f i ed her ei n.   The t ype t o be f ur ni shed shal l  i ncl ude t he f ol l owi ng:

a.   A pr ogr essi ve cavi t y pump capabl e of  passi ng par t i c l es up t o a t op s i ze 
of  [ _____]  mm i nches,  gener at i ng pr essur es up t o [ _____]  kPa psi  and 

pumpi ng a maxi mum of  [ [ _____]  mL/ s]  [ [ _____]  cm3/ s]  [ [ _____]  gpm]  
[ [ _____]  cf m] .   I n no case wi l l  t he pump be separ at ed by mor e t han 
[ _____]  met er s f eet  of  gr out  l i ne f r om t he header  of  a hol e bei ng 
gr out ed.   Wher e gr out  l i nes ar e mor e t han [ _____]  met er s f eet  l ong,  an 
addi t i onal  pump shal l  be pl aced i n t he l i ne wi t hi n [ _____]  met er s f eet  
of  t he header .

b.   A [ col l oi dal ]  [ paddl e]  t ype gr out  mi xer  havi ng a mi ni mum dr um capaci t y 
of  appr oxi mat el y [ _____]  cubi c met er s f eet  wi t h a mi x bat ch of  [ _____]  
cubi c met er s f eet .   Mi x i ng t i me shal l  be appr oxi mat el y [ _____]  seconds 
per  bat ch.

c.   A separ at e col l oi dal  mi xer  f or  mi x i ng and hydr at i ng bent oni t e.

d.   A mechani cal l y agi t at ed sump havi ng a mi ni mum capaci t y of  [ _____]  cubi c 
met er s f eet .

e.   A c i r cul at i ng gr out  header  wi t h cont r ol  val ves and a pr essur e gage wi t h 
pr ot ect or  as shown on t he pl ans.   Cont r ol  val ves shal l  be connect ed t o 
t he r et ur n l i ne and header .   The header  shal l  be j oi ned di r ect l y t o t he 
r i ser  pi pe at  t he hol e by means of  a qui ck connect or  uni on.

f .   A wat er  st or age t ank or  sui t abl e sour ce of  c l ean auxi l i ar y wat er  f or  
use i n washi ng,  pr essur e t est i ng and f l ushi ng oper at i ons.

g.   A wat er  met er  gr aduat ed i n cubi c met er s f eet  and t ent hs havi ng a di r ect  
r eadi ng t ot al i zer  and capabl e of  conveni ent l y bei ng set  back t o zer o.

h.   Such val ves,  packer s,  pr essur e gages,  pr essur e hose,  suppl y l i nes,  and 
smal l  t ool s as may be necessar y t o pr ovi de a cont i nuous suppl y of  gr out  
at  accur at el y cont r ol l ed pr essur es as speci f i ed.   The i nsi de di amet er  
of  t he pr essur e hose and gr out  suppl y l i ne shal l  be not  l ess t han 
[ _____]  mm i nches.   An accur at el y cal i br at ed,  hi gh pr eci s i on pr essur e 
gage shal l  be used t o check t he accur acy of  al l  gages used i n t he 
gr out i ng.   Gages shal l  be checked at  l east  ever y 24 hour s,  or  mor e 
f r equent l y i f  t he Cont r act i ng Of f i cer  so det er mi nes.   When def ect s ar e 
f ound,  gr out i ng oper at i ons wi l l  be st opped unt i l  cal i br at i on of  gages 
has been obt ai ned.

3. 2   GROUT,  DRAI NAGE AND EXPLORATORY HOLES

Al l  hol es f or  gr out i ng,  dr ai nage or  expl or at i on shal l  be dr i l l ed at  t he 
l ocat i ons,  i n t he di r ect i on,  angl e,  and t o t he dept hs i ndi cat ed or  as 
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di r ect ed by t he Cont r act i ng Of f i cer . [   A maxi mum t ol er ance f or  devi at i on i n 
angl e and di r ect i on shal l  be [ _____] . ]   The f i r st  ser i es of  hol es t o be 
dr i l l ed and gr out ed shal l  be at  [ _____]  met er  f oot  i nt er val s and 
her ei naf t er  ar e r ef er r ed t o as pr i mar y hol es.   The l ocat i on of  secondar y 
and succeedi ng ser i es ( i nt er medi at e)  hol es shal l  be det er mi ned by t he spl i t  
spaci ng met hod as def i ned i n par agr aph SPLI T SPACI NG.   The number  of  gr out  
hol es shal l  be i ncr eased,  pr ogr essi vel y,  by t he spl i t  spaci ng met hod as 
def i ned i n par agr aph SPLI T SPACI NG.   The number  of  gr out  hol es shal l  be 
i ncr eased,  pr ogr essi vel y,  by t he spl i t  spaci ng met hod as deemed necessar y 
by t he Cont r act i ng Of f i cer  unt i l  t he amount  of  gr out  used i ndi cat es t hat  
t he f oundat i on i s t i ght .   Each hol e dr i l l ed shal l  be pr ot ect ed f r om 
becomi ng cl ogged or  obst r uct ed by means of  a cap or  ot her  sui t abl e devi ce 
on t he col l ar  and any hol e t hat  becomes cl ogged or  obst r uct ed due t o f aul t  
of  t he Cont r act or  bef or e compl et i on of  oper at i ons shal l  be c l eaned out  i n a 
manner  sat i sf act or y t o t he Cont r act i ng Of f i cer  or  anot her  hol e pr ovi ded by 
and at  t he expense of  t he Cont r act or .   That  por t i on of  hol es whi ch 
penet r at es concr et e of  t he dam shal l  be [ f or med by embeddi ng pi pes i n t he 
concr et e at  t he t i me of  i t s  pl acement ]  [ dr i l l ed]  as speci f i ed i n par agr aph 
PI PE FOR FOUNDATI ON GROUTI NG AND DRAI NAGE.   Payment  wi l l  be made f or  such 
par t i al  dept h of  hol es at  t he uni t  cont r act  pr i ce f or  [ I t em No.  [ _____]  
" St eel  Pi pe and Fi t t i ngs" ] ,  [ I t em No.  [ _____]  " Dr i l l i ng Gr out  Hol es" ] ,  
[ I t em No.  [ _____]  " Dr i l l i ng Dr ai n Hol es" ] ,  [ I t em No.  [ _____]  " Dr i l l i ng 
Expl or at or y Hol es" ] .

3. 2. 1   Pi pe f or  Foundat i on Gr out i ng and Dr ai nage

Al l  met al  pi pe and f i t t i ngs r equi r ed f or  const r uct i ng gr out ,  dr ai nage and 
expl or at or y hol es shal l  be embedded.   The pi pe and f i t t i ngs shal l  be 
c l eaned t hor oughl y of  al l  di r t ,  gr ease,  oi l ,  gr out  and mor t ar  i mmedi at el y 
bef or e embedment .   Al l  j oi nt s shal l  be made up snug and t he assembl y hel d 
f i r ml y i n posi t i on and pr ot ect ed f r om damage or  di spl acement  whi l e t he 
concr et e i s bei ng pl aced.   Take al l  necessar y pr ecaut i ons t o pr event  any 
pi pe f r om becomi ng cl ogged or  obst r uct ed f r om any cause and any pi pe whi ch 
becomes cl ogged shal l  be c l eaned out  i n a manner  sat i sf act or y t o t he 
Cont r act i ng Of f i cer  at  t he Cont r act or ' s expense.   The pr esence of  t r amp 
met al  such as nai l s,  wi r e,  bol t s,  nut s and ot her  f or ei gn mat er i al  i n t he 
pi pes t hr ough whi ch di amond dr i l l ed hol es ar e t o be dr i l l ed shal l  be 
consi der ed as obst r uct i ons.   As an opt i on,  subst i t ut e per cussi on or  di amond 
dr i l l ed hol es t hr ough t he concr et e i n l i eu of  pi pe,  pr ovi ded t hat  t he 
met hod pr oposed meet s wi t h t he appr oval  of  t he Cont r act i ng Of f i cer  and 
pr ovi ded f ur t her  t hat  such subst i t ut i on does not  r esul t  i n any i ncr eased 
cost  t o t he Gover nment .

3. 2. 2   Gr out  Hol e Dr i l l i ng

a.   Dr i l l  gr out  hol es wi t h st andar d r ot ar y [ or  per cussi on]  dr i l l i ng 
equi pment .   No cor e r ecover y wi l l  be r equi r ed and t he t ype bi t  used 
shal l  be opt i onal  wi t h t he Cont r act or .   [ The hol e shal l  be of  
suf f i c i ent  di amet er  t o al l ow use of  an expansi on pl ug or  packer  wi t h an 
ef f ect i ve i nsi de di amet er  of  not  l ess t han 13 mm 1/ 2 i nch] .   The 
mi ni mum di amet er  of  hol e shal l  be [ 35]  [ _____]  mm [ 1 3/ 8]  [ _____]  i nches
 at  t he poi nt  of  maxi mum penet r at i on.   No gr out  hol e wi l l  be dr i l l ed at  
an angl e gr eat er  t han [ _____]  degr ees measur ed f r om t he ver t i cal  nor  t o 
a dept h gr eat er  t han [ _____]  met er s f eet  measur ed f r om t he col l ar  of  
t he hol e.   I f ,  as t he wor k pr ogr esses,  i t  i s  det er mi ned t hat  hol es t o 
dept hs gr eat er  t han i ndi cat ed ar e necessar y,  dr i l l i ng t o such gr eat er  
dept h wi l l  be or der ed i n wr i t i ng,  and t he dr i l l i ng t o dept hs i n excess 
of  [ _____]  met er s f eet  wi l l  be pai d f or  at  a negot i at ed uni t  pr i ce.
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b.   Per f or m dr i l l i ng i n accor dance wi t h t he appl i cabl e gr out i ng met hod 
her ei naf t er  descr i bed.   Whenever  as much as [ _____]  per cent  of  t he 
dr i l l  wat er  i s  l ost  or  t he cumul at i ve t ot al  of  successi ve wat er  l osses 
i s est i mat ed t o amount  t o [ _____]  per cent  l oss,  or  ar t esi an f l ow i s  
encount er ed,  t he dr i l l i ng oper at i ons shal l  be st opped,  t he hol e washed,  
pr essur e t est ed and gr out ed bef or e dr i l l i ng oper at i ons ar e r esumed i n 
such hol e.   The gr out  so i nj ect ed r emai ni ng i n a par t i al l y  compl et ed 
hol e shal l  be r emoved t her ef r om by washi ng or  ot her  met hods bef or e i t  
has set  suf f i c i ent l y t o r equi r e r edr i l l i ng.   Redr i l l i ng r equi r ed 
because of  t he Cont r act or ' s f ai l ur e t o c l ean out  a hol e bef or e t he 
gr out  has set  shal l  be per f or med at  t he Cont r act or ' s expense except  
t hat  wher e t he gr out  has been al l owed t o set  by di r ect i on of  t he 
Cont r act i ng Of f i cer ,  t he r edr i l l i ng wi l l  be pai d f or  at  t he cont r act  
pr i ce f or  dr i l l i ng t he gr out  hol e.   Upon compl et i on of  dr i l l i ng of  any 
hol e and pr i or  t o pr essur e t est i ng,  al l  dr i l l  cut t i ngs and sl ur r y shal l  
be r emoved by appl y i ng wat er  t o t he bot t om of  t he hol e [ t hr ough open 
end r ods]  and r et ur ni ng t he wash wat er  t hr ough t he hol e t o t he sur f aces 
unt i l  t he r et ur n wat er  i s  c l ear .   No separ at e payment  wi l l  be made f or  
t hi s washi ng.

3. 2. 3   Dr ai n Hol e Dr i l l i ng

Dr i l l  dr ai n hol es wi t h st andar d di amond dr i l l i ng equi pment ,  but  no cor e 
r ecover y wi l l  be r equi r ed and t he Cont r act or  may el ect  t o use cor i ng or  
noncor i ng bi t s.   The mi ni mum di amet er  of  hol e shal l  be [ 72]  [ _____]  mm [ 2 
7/ 8]  [ _____]  i nches,  measur ed at  t he poi nt  of  maxi mum penet r at i on.   No 
dr ai n hol e wi l l  be dr i l l ed at  an angl e gr eat er  t han [ _____]  degr ees f r om 
t he ver t i cal  nor  t o a dept h gr eat er  t han [ _____]  met er s f eet ,  measur ed f r om 
t he col l ar  of  t he hol e.   Dr ai nage hol es shal l  not  be dr i l l ed i n any 
l ocat i on unt i l  al l  adj acent  gr out  hol es wi t hi n a mi ni mum di st ance of  50 
met er s 150 f eet  have been dr i l l ed and gr out ed t o f ul l  dept h.

3. 2. 4   Compl et i on of  Gr out i ng and Dr ai n Hol e Dr i l l i ng

Al l  gr out i ng oper at i ons and al l  dr ai n hol e dr i l l i ng shal l  be compl et ed and  
i n pr oper  wor ki ng condi t i on pr i or  t o t he t i me of  i mpoundi ng wat er .   At  t hat  
t i me al l  wor k i n t he [ gr out i ng and dr ai nage gal l er i es]  [ t unnel s]  shal l  be 
compl et ed,  al l  dr ai n hol es shal l  be uncover ed and unobst r uct ed,  and t he 
[ gal l er i es and t hei r  gut t er s]  [ t unnel s]  shal l  be f r ee of  al l  const r uct i on 
debr i s.   Ni ppl es f or  gr out  hol e dr i l l i ng wi l l  be r emoved f r om t he [ gal l er y]  
[ cut of f  t r ench]  and di sposed of  and t he f i ni shed gr out  hol es wi l l  be 
patched.

3. 2. 5   Expl or at or y Hol e Dr i l l i ng

a.   Per f or m such expl or at or y dr i l l i ng as may be r equi r ed t o det er mi ne t he 
condi t i on of  t he r ock pr i or  t o gr out i ng or  t he ef f ect i veness of  t he 
gr out i ng oper at i ons dur i ng or  af t er  gr out i ng.   Al l  expl or at or y dr i l l i ng 
shal l  be per f or med wi t h r ot ar y dr i l l i ng equi pment  usi ng cor i ng t ype 
bi t s.   Si nce t he maxi mum r ecover y of  unpr edi ct abl e sof t  or  f r i abl e 
mat er i al s i s  of  pr i me i mpor t ance,  make ever y ef f or t  t o r ecover  100 
per cent  of  t he cor e by use of  t he appr opr i at e equi pment  and dr i l l i ng 
procedures.

b.   The hol es may be r equi r ed t o be dr i l l ed t o var yi ng dept hs,  wi t h a 
maxi mum dept h of  [ _____]  met er s f eet .   No expl or at or y hol e wi l l  be 
dr i l l ed at  an angl e gr eat er  t han [ _____]  degr ees measur ed f r om t he 
vertical.
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c.   Speci al  car e shoul d be exer ci sed t o obt ai n cor es i n as good condi t i on 
as possi bl e.   Keep,  i n a manner  sat i sf act or y t o t he Cont r act i ng 
Of f i cer ,  an accur at e Dr i l l er ' s  Log of  al l  expl or at or y hol es dr i l l ed.   
The l og shal l  i ncl ude a nont echni cal  descr i pt i on of  al l  mat er i al s 
encount er ed i n t he dr i l l i ng,  t hei r  l ocat i on i n t he hol es and t he 
l ocat i on of  speci al  f eat ur es such as seams,  open cr acks,  sof t  or  br oken 
r ock,  poi nt s wher e abnor mal  l oss or  gai n of  dr i l l  wat er  occur r ed,  and 
any ot her  i t ems of  i nt er est  i n connect i on wi t h t he pur pose f or  whi ch 
t he expl or at or y dr i l l i ng i s r equi r ed.

d.   Wooden or  ot her  appr oved cor e boxes wi l l  be f ur ni shed by [ t he 
Gover nment ]  [ t he Cont r act or ] ,  and pl ace t he cor es i n t he boxes i n t he 
cor r ect  sequence and separ at ed accur at el y by wooden bl ocks,  accor di ng 
t o t he measur ed di st ances i n t he hol e.   No box shal l  cont ai n cor es f r om 
mor e t han one hol e.   The cover s shal l  be f ast ened secur el y t o t he cor e 
boxes and del i ver ed i n t he v i c i ni t y of  t he wor k as di r ect ed.

e.   Expl or at or y hol es shal l  be gr out ed under  pr essur e,  i f  condi t i ons so 
i ndi cat e,  by [ st op gr out i ng]  [ gr out i ng t o f ul l  dept h i n one oper at i on]  
and backf i l l ed i n accor dance wi t h par agr aph BACKFI LLI NG OF HOLES.

3. 3   PROCEDURES FOR DRI LLI NG AND GROUTI NG 

3. 3. 1   General

The dr i l l i ng and gr out i ng shal l  be accompl i shed i n s i ngl e or  mul t i pl e l i nes 
as shown.   The dr i l l i ng and t he gr out i ng shal l  be done by [ zones,  usi ng t he 
spl i t  spaci ng,  st age gr out i ng met hod]  [ spl i t  spaci ng,  st op gr out i ng met hod]  
as descr i bed her ei n.

3. 3. 2   St age Gr out i ng

Per f or m st age gr out i ng of  pr ogr essi vel y deeper  zones i n st ages wi t h t he 
pl acement  of  a gr out  cur t ai n by dr i l l i ng and gr out i ng i n successi ve 
oper at i ons i n accor dance wi t h t he f ol l owi ng gener al  pr ocedur e.

 
3. 3. 2. 1   Pr i mar y Hol es

Pr i mar y hol es f or  f oundat i on gr out i ng shal l  be dr i l l ed t o t hei r  f i r st  st age 
of  dept h wi t hi n t he f i r st  zone.   The dept hs wi l l  be gover ned by t he 
f oundat i on condi t i ons.

a.   The hol es t hus dr i l l ed shal l  be washed and pr essur e t est ed,  and t hen 
gr out ed,  except  t hat  when pr essur e t est i ng i ndi cat es a r el at i vel y t i ght  
hol e,  t he Cont r act i ng Of f i cer  may di r ect  t hat  t he gr out i ng of  t hat  hol e 
be omi t t ed f or  t hat  st age and t he hol e be l ef t  open f or  dr i l l i ng and 
gr out i ng of  t he next  st age.

b.   Af t er  t he gr out i ng of  any hol e,  t he gr out  wi t hi n t he hol e shal l  be 
[ r emoved by washi ng or  by ot her  met hods bef or e i t  has set  suf f i c i ent l y 
t o r equi r e r edr i l l i ng] [ al l owed t o set  and subsequent l y t he hol es shal l  
be r edr i l l ed] .

c.   Af t er  t he i nt er val  of  t i me as speci f i ed i n par agr aph SECOND STAGE,  t he 
pr i mar y hol es not  al r eady dr i l l ed t o t he l i mi t  of  t he f i r st  zone shal l  
be dr i l l ed as di r ect ed t o addi t i onal  dept hs not  exceedi ng t he zone 
limit.

d.   The pr i mar y hol es t hus deepened shal l  agai n be washed and pr essur e 
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t est ed and t hen gr out ed at  hi gher  pr essur es as di r ect ed.   Agai n,  t he 
gr out  wi t hi n t he hol e shal l  be r emoved as descr i bed above.

e.   The pr ocess of  successi vel y dr i l l i ng pr i mar y hol es t o addi t i onal  dept hs 
and gr out i ng at  hi gher  and hi gher  pr essur es i n st ages,  as di r ect ed,  
shal l  be r epeat ed unt i l  al l  of  t he pr i mar y hol es on t he maxi mum spaci ng 
( see par agr aph GROUT,  DRAI NAGE AND EXPLORATORY HOLES)  have been 
compl et el y dr i l l ed and gr out ed t o t he dept h of  t he f i r st  zone i n t hat  
sect i on of  t he gr out  cur t ai n.

3. 3. 2. 2   Successi ve Hol es

Af t er  t he pr i mar y hol es i n t he f i r st  zone have been compl et ed i n any 
sect i on as speci f i ed above,  t he second and succeedi ng ser i es of  hol es,  as 
det er mi ned by t he " spl i t  spaci ng met hod, "  shal l  be dr i l l ed and gr out ed t o 
t he dept h of  t he f i r st  zone i n l i ke manner  unt i l  t he f i r st  zone of  t hat  
sect i on i s compl et el y gr out ed as di r ect ed.

3. 3. 2. 3   Compl et i on of  Sect i on

The pr ocess of  successi vel y dr i l l i ng t o addi t i onal  dept hs and gr out i ng at  
hi gher  and hi gher  pr essur es i n st ages f or  t he f i r s t  ser i es of  hol es and 
t hen f or  succeedi ng ser i es of  hol es shal l  be r epeat ed f or  t he second and 
subsequent  zones of  t hat  sect i on.   Ot her  sect i ons al ong t he gr out  cur t ai n 
shal l  be gr out ed i n l i ke manner  unt i l  gr out i ng of  t he f oundat i on i s  
compl et ed t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer .   As t he dr i l l i ng 
and gr out i ng wor k pr ogr esses,  i t  may devel op t hat  condi t i ons ar e such t hat  
al l  or  par t s of  t he f oundat i on al r eady gr out ed r equi r e addi t i onal  
gr out i ng.   I n such event ,  t he equi pment  shal l  be r et ur ned and addi t i onal  
hol es shal l  be dr i l l ed and gr out ed as di r ect ed.

3. 3. 3   St op Gr out i ng

St op gr out i ng i s  a met hod wher eby each hol e i s dr i l l ed t o a f i nal  dept h and 
gr out ed by st ops t hr ough an expansi on pl ug or  packer  whi ch i s set  at  
successi vel y shal l ower  dept hs.   I t  i nvol ves t he pl acement  of  a gr out  
cur t ai n by dr i l l i ng and gr out i ng i n accor dance wi t h t he f ol l owi ng gener al  
procedure:

a.   Dr i l l  hol e t o t he f ul l  dept h and wash as speci f i ed i n par agr aph GROUT 
HOLE DRI LLI NG.

b.   The hol es t hus dr i l l ed and washed shal l  be pr essur e t est ed,  and 
pr essur e washed as speci f i ed i n par agr aph PRESSURE WASHI NG AND PRESSURE 
TESTING.

c.   The expansi on pl ug,  or  packer ,  shal l  be pl aced i n t he hol e at  t he t op 
of  t he i nt er val  t o be gr out ed bl ocki ng of f  t he hi gher  por t i on of  t he 
hol es,  and t he i nt er val  i s  gr out ed.   The l owest  zone i s gr out ed f i r st .   
I n no case wi l l  t he Cont r act or  be r equi r ed t o set  t he packer  deeper  
t han [ _____]  met er s f eet .

d.   Af t er  pl aci ng t he gr out  at  t he pr essur e and mi x di r ect ed by t he 
Cont r act i ng Of f i cer ,  t he expansi on pl ug,  or  packer ,  shal l  be l ef t  i n 
pl ace unt i l  t he gr out  pr essur e dr ops t o t hat  pr essur e r equi r ed f or  t he 
next  hi gher  st op or  as di r ect ed by t he Cont r act i ng Of f i cer .

e.   The expansi on pl ug,  or  packer ,  shal l  t hen be moved t o t he next  hi gher  
st op and gr out  pl aced at  t he l ower  pr essur e as di r ect ed by t he 
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Cont r act i ng Of f i cer .

f .   The pr ocedur es descr i bed i n subpar agr aphs " d"  and " e"  above shal l  be 
r epeat ed unt i l  gr out i ng of  t he hol e i s compl et e.

g.   Af t er  t he pr i mar y hol es i n t he f i r st  zone have been compl et ed i n any 
sect i on as speci f i ed above,  t he second and succeedi ng ser i es of  hol es,  
as det er mi ned by t he " spl i t  spaci ng met hod"  shal l  be gr out ed i n l i ke 
manner  unt i l  al l  zones of  t hat  sect i on ar e compl et el y gr out ed as 
directed.

h.   Ot her  sect i ons al ong t he gr out  cur t ai n shal l  be gr out ed i n l i ke manner  
unt i l  gr out i ng of  t he f oundat i on i s compl et ed t o t he sat i sf act i on of  
t he Cont r act i ng Of f i cer .

i .   As t he dr i l l i ng and gr out i ng wor k pr ogr esses,  i t  may devel op t hat  
condi t i ons ar e such t hat  al l  or  par t s of  t he f oundat i on al r eady gr out ed 
r equi r e addi t i onal  gr out i ng.   I n such event ,  t he equi pment  shal l  be 
r et ur ned and addi t i onal  hol es f or  gr out i ng shal l  be dr i l l ed and gr out ed 
as di r ect ed and no  al l owance above cont r act  uni t  pr i ces wi l l  be made 
f or  dr i l l i ng and gr out i ng such hol es or  f or  t he expense of  any movement  
of  equi pment  necessar y t o t he per f or mance of  such wor k.

3. 3. 4   Pr essur e Washi ng and Pr essur e Test i ng

I mmedi at el y bef or e t he pr essur e gr out i ng oper at i on,  t he hol e shal l  be 
t hor oughl y washed under  pr essur e and pr essur e t est ed.   Al l  i nt er sect ed r ock 
seams and cr evi ces cont ai ni ng c l ay or  ot her  washabl e mat er i al s shal l  be 
washed wi t h wat er  [ and ai r ]  under  pr essur e t o r emove as much of  t hese 
mat er i al s as possi bl e.   I f  pr act i cabl e,  as det er mi ned by t he Cont r act i ng 
Of f i cer ,  such mat er i al  shal l  be ej ect ed f r om one or  mor e hol es by 
i nt r oduci ng wat er  [ and ai r ]  under  pr essur e i nt o an adj acent  hol e.   I n no 
case shal l  such pr essur e exceed t he maxi mum gr out i ng pr essur e as di r ect ed.   
Al l  gr out  hol es shal l  be t est ed wi t h c l ean wat er  under  cont i nuous pr essur e 
up t o t he maxi mum gr out i ng pr essur e as di r ect ed.   Al l  hol es suf f i c i ent l y 
t i ght  t o bui l d up t he maxi mum r equi r ed pr essur e shal l  be washed at  such 
pr essur e and t he washi ng shal l  cont i nue as l ong as t her e i s any i ncr ease i n 
t he r at e at  whi ch wat er  i s  t aken,  such i ncr ease i ndi cat i ng t he f r act ur es 
ar e bei ng opened by t he washi ng oper at i on.   Open hol es i n whi ch no pr essur e 
can be bui l t  up shal l  be washed f or  a per i od of  5 mi nut es,  wi t h t he pump 
oper at i ng at  f ul l  capaci t y,  or  f or  such per i od of  t i me as f r act ur e- f i l l i ng 
i s bei ng r emoved,  as evi denced by t he escape of  muddy wat er  t hr ough sur f ace 
openi ngs or  ot her  gr out  hol es.

3. 3. 5   St age Gr out i ng Pr ocedur es

3. 3. 5. 1   Fi r st  St age

Per f or m t he f i r s t  st age,  or  l ow- pr essur e,  shal l ow- cur t ai n gr out i ng by 
washi ng and gr out i ng hol es at  l ocat i ons i ndi cat ed or  as di r ect ed,  usi ng t he 
" spl i t  spaci ng"  met hod descr i bed i n par agr aph SPLI T SPACI NG.   Si mi l ar  
st ages of  dr i l l i ng and gr out i ng ar e r epeat ed as necessar y t o r each t he 
bot t om of  t he f i r st  zone.   Bef or e gr out i ng i s begun i n any hol e of  a gi ven 
ser i es i n any sect i on,  at  l east  t he near est  t wo hol es i n advance of  each 
such hol e i n t hat  ser i es shal l  be compl et el y dr i l l ed f or  t he same st age and 
t he adj acent  hol e compl et el y washed t o f aci l i t at e washi ng and f l ushi ng out  
of  any i nt er veni ng c l ay- f i l l ed seams,  f r act ur es,  or  sol ut i on channel s.   No 
hol e beneat h any por t i on of  t he dam shal l  be gr out ed unt i l  al l  concr et e 
wi t hi n [ 35]  [ _____]  met er s [ 100]  [ _____]  f eet  has been pl aced t o [ f ul l  
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hei ght ]  [ _____]  unl ess ot her wi se di r ect ed.

3. 3. 5. 2   Second St age

Af t er  al l  f i r st  st age gr out i ng i n any sect i on has been compl et ed,  as 
speci f i ed above,  pr oceed,  when so di r ect ed,  wi t h second st age dr i l l i ng and 
gr out i ng i n accor dance wi t h t he pr ocedur e out l i ned her ei n but  i n no case 
shal l  t he deepeni ng of  any hol e pr epar at or y t o gr out i ng be commenced bef or e 
t he pr evi ousl y pl aced gr out  has set :   nor  shal l  second st age gr out i ng be 
conduct ed wi t hi n a di st ance of  appr oxi mat el y 35 met er s 100 f eet  of  any hol e 
i n whi ch a pr evi ous st age of  gr out i ng has been compl et ed unt i l  t he gr out  i n 
such pr evi ous st age hol e has [ t aken i t s set ]  [ set  f or  a per i od of  
24- hour s] .   Gr out i ng at  subsequent  st ages shal l  conf or m t o t he same 
r equi r ement s as t o mi ni mum t i me and di st ance.   Upon compl et i on of  al l  hol es 
t o t he bot t om of  t he f i r st  zone,  and af t er  t he wai t i ng per i od t he pr i mar y 
hol es ar e dr i l l ed t o t he next  st age i n t he second zone and gr out ed at  
hi gher  pr essur es.   The pr ocess of  dr i l l i ng,  washi ng,  pr essur e t est i ng,  
pr essur e washi ng,  and gr out i ng at  pr ogr essi vel y hi gher  pr essur es ar e 
cont i nued unt i l  t he gr ound i s sat i sf act or i l y  t i ght  t o t he r equi r ed dept h.

3. 3. 6   St op Gr out i ng Pr ocedur es

3. 3. 6. 1   St op Gr out i ng of  Gr out  Hol es

Per f or m t he gr out i ng by washi ng and gr out i ng hol es at  l ocat i ons i ndi cat ed 
or  as di r ect ed.   Bef or e gr out i ng i s begun i n any hol e of  a gi ven ser i es i n 
any sect i on,  at  l east  t he near est  t wo hol es i n t he advance of  each such 
hol e i n t hat  ser i es shal l  be compl et el y dr i l l ed and t he adj acent  hol e 
compl et el y washed t o f aci l i t at e washi ng and f l ushi ng out  of  any i nt er veni ng 
c l ay- f i l l ed seams,  f r act ur es,  or  sol ut i on channel s.

3. 3. 6. 2   Gr out i ng of  Exi st i ng Expl or at or y Hol es

Exi st i ng expl or at or y hol es or  por t i ons of  hol es mor e t han f i ve f eet  deep 
af t er  excavat i on shal l  be c l eaned [ pr essur e- t est ed] ,  and [ pr essur e gr out ed]  
[ gr avi t y gr out ed]  as speci f i ed f or  gr out  hol es.   Hol es l ess t han 1. 5 met er s 
f i ve f eet  deep shal l  be back- f i l l ed wi t h gr out  mi xed i n pr opor t i ons 
di r ect ed by t he Cont r act i ng Of f i cer .   Gr avi t y gr out i ng or  backf i l l i ng shal l  
be done i n accor dance wi t h par agr aph BACKFI LLI NG OF HOLES.

3. 3. 7   Gr out i ng Pr essur es

**************************************************************************
NOTE:   Ref er  t o EM 1110- 2- 3506,  " Gr out i ng 
Technol ogy"  f or  di scussi ons of  gr out i ng pr essur es as 
an ai d i n sel ect i ng al l owabl e pr essur es under  
di f f er ent  condi t i ons.

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

Gr out i ng pr essur es t o be used i n t he wor k wi l l  var y wi t h condi t i ons 
encount er ed i n t he r espect i ve hol es and pr essur es used shal l  be as 
di r ect ed.   I t  i s  ant i c i pat ed t hat  pr essur es wi l l  r ange f r om [ _____]  kPa psi  
t o [ _____]  kPa psi  but  i n no event  wi l l  pr essur es i n excess of  [ _____]  kPa 
psi  be r equi r ed or  al l owed.

3. 3. 8   Grouting

Al l  pr essur e gr out i ng oper at i ons shal l  be per f or med i n t he pr esence of  t he  
[ Cont r act i ng Of f i cer ] [ Gover nment  I nspect or ] ,  and shal l  be i n accor dance 
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wi t h t he f ol l owi ng gener al  pr ocedur es.

3. 3. 8. 1   Gr out  Mi xes

**************************************************************************
NOTE:   Appr opr i at e addi t i ves wi l l  be used f or  
speci f i c  cases.

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

Mi xes shal l  be i n t he pr opor t i ons di r ect ed by t he Cont r act i ng Of f i cer  who 
wi l l ,  f r om t i me t o t i me,  di r ect  changes t o sui t  t he condi t i ons f ound t o 
exi st  i n t he par t i cul ar  gr out  hol e.   [ The cement  gr out  wi l l  i nc l ude 2 
per cent  t o 5 per cent  ( by wei ght  of  cement )  of  sodi um bent oni t e] .   The 
wat er / cement  r at i o by vol ume wi l l  be var i ed t o meet  t he char act er i s t i cs of  
each hol e as r eveal ed by t he gr out i ng oper at i on and wi l l  r ange bet ween 
[ _____]  and [ _____] .   The t ypes of  gr out  shal l  be as f ol l ows:

[ a.   Cement  Gr out  shal l  consi st  of  cement ,  ( bent oni t e)  and wat er . ]

[ b.   Mor t ar  Gr out  shal l  consi st  of  cement ,  ( bent oni t e) ,  sand,  and 
water.]

3. 3. 8. 2   Gr out  I nj ect i on

a.   I n gener al ,  i f  pr essur e t est s i ndi cat e a t i ght  hol e,  gr out i ng shal l  be 
st ar t ed wi t h a t hi n mi x.   I f  an open hol e condi t i on exi st s,  as 
det er mi ned by l oss of  dr i l l  wat er  or  i nabi l i t y  t o bui l d up pr essur e 
dur i ng washi ng oper at i ons,  t hen gr out i ng shal l  be st ar t ed wi t h a 
t hi cker  mi x and wi t h a gr out  pump oper at i ng as near l y as pr act i cabl e at  
const ant  speed at  al l  t i mes;  t he r at i o wi l l  be decr eased,  i f  necessar y,  
unt i l  t he r equi r ed pr essur e has been r eached.   [ I f  t hi s pr ocedur e does 
not  pr oduce t he desi r ed pr essur e,  mor t ar  gr out  shal l  be used and t he 
mi x var i ed as necessar y t o pr oduce t he desi r ed r esul t s. ]

b.   When t he pr essur e t ends t o r i se t oo hi gh,  t he wat er / cement  r at i o shal l  
be i ncr eased [ and/ or  t he mi x of  mor t ar  gr out  changed or  di scont i nued]  
as may be r equi r ed t o pr oduce t he desi r ed r esul t s.   I f  necessar y t o 
r el i eve pr emat ur e st oppage,  per i odi c appl i cat i ons of  wat er  under  
pr essur e shal l  be made.   Under  no condi t i ons shal l  t he pr essur e or  r at e 
of  pumpi ng be i ncr eased suddenl y as ei t her  may pr oduce a wat er - hammer  
ef f ect  whi ch may pr omot e st oppage.

c.   The gr out i ng of  any hol e shal l  not  be consi der ed compl et e unt i l  [ t hat  
hol e r ef uses t o t ake any gr out  what ever  at  t hr ee- f our t hs of  t he maxi mum 
pr essur es r equi r ed f or  t hat  st age]  [ t hat  hol e t akes gr out  at  t he r at e 
of  one cubi c f oot  of  gr out  or  l ess i n t en mi nut es measur ed over  at  
l east  a f i ve mi nut e per i od at  t he pr essur e r equi r ed f or  t hat  por t i on of  
t he hol e bei ng gr out ed. ]

d.   Shoul d gr out  l eaks devel op,  caul k such l eaks when and as di r ect ed,  t he 
cost  t her eof  bei ng i ncl uded i n t he cont r act  pr i ce f or  uni t  pr i ce pay 
i t em " Pl aci ng Gr out " ,  i n accor dance wi t h Sect i on 01 22 00. 00 10 PRI CE 
AND PAYMENT PROCEDURES.

e.   I f ,  due t o s i ze and cont i nui t y of  f r act ur e,  i t  i s  f ound i mpossi bl e t o 
r each t he r equi r ed pr essur e af t er  pumpi ng a r easonabl e vol ume of  gr out  
at  t he mi ni mum wor kabl e wat er / cement  r at i o [ or  mor t ar  gr out  wi t h t he 
maxi mum vol ume of  sand at  t he mi ni mum wat er / cement i ng mat er i al s r at i o]  
t he speed of  t he pumpi ng shal l  be r educed or  pumpi ng shal l  be st opped 
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t empor ar i l y  and i nt er mi t t ent  gr out i ng shal l  be per f or med,  al l owi ng 
suf f i c i ent  t i me bet ween gr out  i nj ect i ons f or  t he gr out  t o st i f f en.   
Fol l owi ng such r educt i on i n pumpi ng speed,  i f  t he desi r ed r esul t  i s  not  
obt ai ned,  gr out i ng i n t he hol e shal l  be di scont i nued when di r ect ed.   I n 
such event ,  t he hol e shal l  be c l eaned,  t he gr out  al l owed t o set ,  and 
addi t i onal  dr i l l i ng and gr out i ng shal l  t hen be done i n t hi s hol e or  i n 
t he adj acent  ar eas as di r ect ed,  unt i l  t he desi r ed r esi st ance i s bui l t  
up.

f .   Af t er  t he gr out i ng of  any [ st age]  [ st op]  of  a hol e i s f i ni shed,  t he 
pr essur e shal l  be mai nt ai ned by means of  a st op- cock or  ot her  sui t abl e 
devi ce unt i l  t he gr out  has set  t o t he ext ent  t hat  i t  wi l l  be r et ai ned 
i n t he hol e.

g.   Gr out  t hat  cannot  be pl aced,  f or  any r eason,  wi t hi n t wo hour s af t er  
mi xi ng shal l  be wast ed.   I f  such gr out  i s  mi xed at  t he di r ect i on of  t he 
Cont r act i ng Of f i cer  or  wi t h hi s knowl edge and consent ,  such wast ed 
gr out ,  except  as speci f i ed i n Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
PROCEDURES,  shal l  be pai d f or  at  t he cont r act  uni t  pr i ces f or  t he 
mat er i al s cont ai ned t her ei n.

3. 3. 8. 3   Backf i l l i ng of  Hol es

Hol es shal l  be backf i l l ed wi t h gr out  pr opor t i oned as di r ect ed by t he 
Cont r act i ng Of f i cer  and gener al l y  havi ng a wat er / cement  r at i o l ess t han 
1. 0.   The backf i l l i ng shal l  be accompl i shed by i nj ect i on of  gr out  t hr ough a 
t r emi e pi pe or  hose i nser t ed t o f ul l  dept h of  hol e.   When gr out  vent s at  
t he sur f ace,  t he t r emi e shal l  be gr adual l y wi t hdr awn,  mai nt ai ni ng gr out  i n 
pi pe or  hose unt i l  compl et el y r emoved.   Hol es cont ai ni ng f r eshl y i nj ect ed 
gr out  shal l  not  be backf i l l ed unt i l  t he i nj ect ed gr out  has set .   No 
separ at e payment  wi l l  be made f or  backf i l l i ng hol es;  however ,  gr out  wi l l  be 
pai d f or  at  t he cont r act  uni t  pr i ce f or  t he Por t l and cement  t her ei n.

3. 3. 8. 4   Equi pment  Ar r angement  and Oper at i on

The ar r angement  of  t he gr out i ng equi pment  shal l  be such as t o pr ovi de a 
cont i nuous c i r cul at i on of  gr out  t hr oughout  t he syst em and t o per mi t  
accur at e pr essur e cont r ol  by oper at i on of  a val ve on t he gr out  r et ur n l i ne,  
r egar dl ess of  how smal l  t he gr out  t ake may be.   The equi pment  and l i nes 
shal l  be pr event ed f r om becomi ng f oul ed by t he const ant  c i r cul at i on of  
gr out  and by t he per i odi c f l ushi ng out  of  t he syst em wi t h wat er .   Fl ushi ng 
shal l  be done wi t h t he gr out  i nt ake val ve c l osed,  t he wat er  suppl y val ve 
open,  and t he pump r unni ng at  f ul l  speed.

3. 3. 8. 5   Pr ot ect i on t o Wor k and Cl eanup

[ Except  as ot her wi se speci f i ed,  no gr out i ng wi l l  be per mi t t ed wi t hi n [ _____]
 met er s f eet  of  i nst al l ed per f or at ed pi pe or  gr avel  f i l t er s f or  f oundat i on 
dr ai ns.   Wher e per mi t t ed i n such l ocat i ons,  mai nt ai n a f l ow of  wat er  
t hr ough t he dr ai ns l i kel y t o be af f ect ed,  t o ser ve as t el l - t al es.   I n case 
l eakage of  gr out  i nt o dr ai ns does occur  i mmedi at el y st op t he gr out i ng 
oper at i ons and r emove al l  gr out  f r om t he dr ai ns af f ect ed by washi ng t o t he 
sat i sf act i on of  t he Cont r act i ng Of f i cer .   Payment  f or  washi ng wi l l  be i n 
accor dance wi t h uni t  pr i ce pay i t em " Pr essur e Washi ng and Pr essur e Test i ng"  
i n [ t hi s Sect i on] [ Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT PROCEDURES] .   
Such st oppi ng of  gr out i ng oper at i ons and washi ng of  dr ai ns shal l  be 
r epeat ed as of t en as r equi r ed t o compl et e t he cur t ai n gr out i ng. ]   Dur i ng 
gr out i ng oper at i ons t ake such pr ecaut i ons as may be necessar y t o pr event  
dr i l l  cut t i ngs,  equi pment  exhaust  oi l ,  wash wat er ,  and gr out ,  f r om def aci ng 
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or  damagi ng t he per manent  st r uct ur e.   Dai l y mai nt enance may be r equi r ed 
al ong gr out  l i nes,  i n or der  t o of f er  bet t er  i nspect i on of  i nt er connect ed 
hol es and br eakout s.   The Cont r act or  wi l l  be r equi r ed t o f ur ni sh such pumps 
as may be necessar y t o car e f or  wast e wat er  and gr out  f r om hi s oper at i ons.   
Upon compl et i on of  t hese oper at i ons,  c l ean up al l  wast e r esul t i ng f r om hi s 
oper at i ons t hat  i s  unsi ght l y or  woul d i nt er f er e wi t h t he ef f i c i ent  
oper at i on of  t he pr oj ect  as ant i c i pat ed by t he or i gi nal  desi gn.

3. 3. 9   Records

The Cont r act i ng Of f i cer  wi l l  keep r ecor ds of  al l  gr out i ng oper at i ons,  such  
as a l og of  t he gr out  hol es,  r esul t s of  washi ng and pr essur e t est i ng 
oper at i ons,  t i me of  each change of  gr out i ng oper at i on,  pr essur e,  r at e of  
pumpi ng,  amount  of  cement  f or  each change i n wat er / cement  r at i o,  and ot her  
dat a as deemed by hi m t o be necessar y.   Fur ni sh al l  necessar y assi st ance 
and cooper at i on t o t hi s end.

3. 3. 10   Communications

When,  f or  i t s  own conveni ence,  t he Cont r act or  has t he i ndi v i dual  el ement s 
of  t he pl ant  so l ocat ed t hat  communi cat i on by nor mal  voi ce bet ween t hese 
el ement s i s not  sat i sf act or y,  t he Cont r act i ng Of f i cer  may r equi r e hi m t o 
i nst al l  a sat i sf act or y mechani cal  means of  communi cat i ons,  such as a 
t el ephone or  ot her  sui t abl e devi ce.

       - -  End of  Sect i on - -
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