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SECTI ON 31 66 10

ROCK FOUNDATI ON PREPARATI ON
02/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  embankment s and concr et e st r uct ur es 
pl aced on r ock f oundat i ons,  i ncl udi ng al l  oper at i ons 
on t he r ock sur f ace t o make t hat  sur f ace accept abl e 
f or  t he pl acement  of  embankment  or  concr et e.   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 
pr esent .

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s sect i on i s not  compl et e,  but  shoul d 
nor mal l y be i ncor por at ed i nt o t he sect i ons deal i ng 
wi t h 31 00 00 EARTHWORK,  and/ or  CONCRETE,  or  a 
separ at e sect i on on FOUNDATI ON PREPARATI ON may be 
i ncl uded i n t he pr oj ect  speci f i cat i ons.

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

1. 1   UNI T PRI CES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   I f  Sect i on 01 20 00 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 20 00.

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

1. 1. 1   Pr el i mi nar y Cl eanup

1. 1. 1. 1   Payment

Payment  wi l l  be made f or  cost s f or  each pr el i mi nar y c l eanup sat i sf act or i l y  
per f or med at  t he di r ect i on of  t he Cont r act i ng Of f i cer .   Payment  wi l l  be 
made f or  each cl eanup of  t he same ar ea i f  mor e t han one cl eanup has been 
di r ect ed and sat i sf act or i l y  per f or med.

1. 1. 1. 2   Measur ement

Pr el i mi nar y c l eanup wi l l  be measur ed f or  payment  by det er mi ni ng t he ar ea 
cl eaned t o t he near est  squar e met er  yar d.

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

Uni t  of  measur e:  squar e met er  yar d.

1. 1. 2   Fi nal  Cl eanup

1. 1. 2. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h f i nal  c l eanup of  t he ar ea 
[ f or  each t ype of  f oundat i on pr epar at i on]  t hat  has been sat i sf act or i l y  
pr epar ed.   Wher e pr el i mi nar y c l eanup has been di r ect ed and per f or med and 
t he Cont r act or  subsequent l y per f or ms f i nal  c l eanup,  payment  wi l l  be made 
f or  pr el i mi nar y c l eanup.   Payment  wi l l  not  be made f or  any cl eanup 
subsequent  t o f i nal  c l eanup.

1. 1. 2. 2   Measur ement

Fi nal  c l eanup wi l l  be measur ed f or  payment  by det er mi ni ng t he ar ea cl eaned 
t o t he near est  squar e met er  yar d.

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

Squar e met er  yar d.

1. 1. 3   Foundat i on Pr epar at i on

1. 1. 3. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h f oundat i on pr epar at i on of  
t he ar ea [ f or  each t ype of  f oundat i on pr epar at i on]  t hat  has been 
sat i sf act or i l y  pr epar ed.   Wher e pr el i mi nar y c l eanup has been di r ect ed and 
per f or med and t he Cont r act or  subsequent l y per f or ms f oundat i on pr epar at i on,  
payment  wi l l  be made f or  f oundat i on pr epar at i on.   Payment  wi l l  not  be made 
f or  mor e t han one f oundat i on pr epar at i on of  t he same ar ea.
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1. 1. 3. 2   Measur ement

Foundat i on pr epar at i on wi l l  be measur ed f or  payment  by det er mi ni ng t he 
ar ea pr epar ed t o t he near est  squar e met er  yar d.

1. 1. 3. 3   Uni t  of  measur e

Squar e met er  yar d.

1. 1. 4   Dent al  Concr et e

1. 1. 4. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h dent al  concr et e pl aced.

1. 1. 4. 2   Measur ement

Dent al  concr et e wi l l  be measur ed f or  payment  by det er mi ni ng t he vol ume t o 
t he near est  one- t ent h cubi c met er  yar d.

1. 1. 4. 3   Uni t  of  measur e

Cubi c met er  yar d.

1. 1. 5   Dent al  Mor t ar

1. 1. 5. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h dent al  mor t ar  pl aced.

1. 1. 5. 2   Measur ement

Dent al  mor t ar  wi l l  be measur ed f or  payment  by det er mi ni ng t he vol ume t o 
t he near est  one- t ent h cubi c met er  yar d.

1. 1. 5. 3   Uni t  of  measur e

Cubi c met er  yar d.

[ 1. 1. 6   Shot cr et e

1. 1. 6. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h shot cr et e sat i sf act or i l y  
pl aced.

1. 1. 6. 2   Measur ement

Shot cr et e wi l l  be measur ed f or  payment  by det er mi ni ng t he ar ea 
sat i sf act or i l y  cover ed t o t he near est  squar e met er  yar d.

1. 1. 6. 3   Uni t  of  measur e

Squar e met er  yar d.
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] [ 1. 1. 7   Pr ot ect i ve Coat i ng

1. 1. 7. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h pr ot ect i ve coat i ng 
sat i sf act or i l y  appl i ed.   Separ at e payment  wi l l  not  be made f or  
r eappl i cat i on necessar y due t o damage by const r uct i on act i v i t i es,  f aul t  or  
negl i gence of  t he Cont r act or ,  or  f ai l ur e of  t he Cont r act or  t o pr osecut e 
t he wor k i n a t i mel y manner .   Ot her wi se,  make separ at e payment  f or  each 
r eappl i cat i on di r ect ed and sat i sf act or i l y  per f or med.

1. 1. 7. 2   Measur ement

Pr ot ect i ve coat i ng wi l l  be measur ed f or  payment  by det er mi ni ng t he ar ea 
sat i sf act or i l y  cover ed t o t he near est  squar e met er  yar d.

1. 1. 7. 3   Uni t  of  measur e

Squar e met er  yar d.

] 1. 2   REFERENCES

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

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

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

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

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

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  506. 2 ( 2013;  R 2018)  Speci f i cat i on f or  
Mat er i al s,  Pr opor t i oni ng,  and Appl i cat i on 
of  Shot cr et e

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1064/ A1064M ( 2022)  St andar d Speci f i cat i on f or  
Car bon- St eel  Wi r e and Wel ded Wi r e 
Rei nf or cement ,  Pl ai n and Def or med,  f or  
Concr et e
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ASTM C270 ( 2019a;  E 2019)  St andar d Speci f i cat i on f or  
Mor t ar  f or  Uni t  Masonr y

ASTM C387/ C387M ( 2023)  St andar d Speci f i cat i on f or  
Packaged,  Dr y,  Combi ned Mat er i al s f or  
Concr et e and Hi gh St r engt h Mor t ar

1. 3   DEFI NI TI ONS

1. 3. 1   Foundat i ons

The r ock f oundat i on i s compr i sed of  t he r ock sur f aces upon whi ch 
[ embankment ]  [ and]  [ concr et e]  st r uct ur es ar e pl aced.   Ver t i cal  sur f aces,  
wher e per mi t t ed or  r equi r ed by t hese speci f i cat i ons,  ar e i ncl uded.

1. 3. 2   Rock Joi nt s

Rock j oi nt s ar e al l  pl anar  and/ or  cur vi l i near  f r act ur es,  i ncl udi ng cr acks,  
cr evi ces,  and seams whi ch separ at e a r ock mass i nt o i ndi v i dual  r ock bl ocks 
of  var i ous s i zes.   They may be open or  c l osed and may be f i l l ed wi t h 
mat er i al  ot her  t han r ock mat er i al .

1. 4   SUBMI TTALS

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

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

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Tool s;  G[ ,  [ _____] ]

PART 2   PRODUCTS

2. 1   MATERI ALS

2. 1. 1   Dent al  Concr et e

Pr ovi de dent al  concr et e conf or mi ng t o t he r equi r ement s of  ASTM C387/ C387M,  
nor mal  wei ght  and st r engt h.

2. 1. 2   Dent al  Mor t ar

Pr ovi de dent al  mor t ar  conf or mi ng wi t h ASTM C270 or  ASTM C387/ C387M,  Type N.

2. 1. 3   Shot cr et e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  appr opr i at e al t er nat i ve.

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

Fur ni sh shot cr et e conf or mi ng t o t he r equi r ement s of  [ Sect i on 03 37 13 
SHOTCRETE]  [ ACI  506. 2.   The compr essi ve st r engt h of  t he concr et e must  be 
27. 6 MPa 4000 psi ] .

2. 1. 4   Wel ded Wi r e Fabr i c

Use wel ded wi r e f abr i c 150 by 150 mm 6 by 6 i nches -  W3 x W3,  conf or mi ng 
t o ASTM A1064/ A1064M.

2. 1. 5   Fi l t er  Mat er i al

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTES:   I nf or mat i on on t he desi gn of  f i l t er  
mat er i al s can be f ound i n t he Engi neer i ng Manual  
( ER)  1110- 2- 1901,  " Seepage Anal ysi s and Cont r ol  f or  
Dam, "  ER 1110- 2- 2300,  " Ear t h and Rock Fi l l  Dams 
Gener al  Desi gn and Const r uct i on Consi der at i ons.

The Speci f i er  shoul d use t he f i r st  par agr aph i f  
t her e i s a concr et e sect i on,  an embankment  f or  ear t h 
dams,  or  a st one pr ot ect i on sect i on i n t he 
speci f i cat i ons and i f  t he gr adat i on t her ei n i s 
sat i sf act or y f or  f i l t er  mat er i al s.   I f  t her e i s no 
concr et e sect i on,  or  i f  t he gr adat i on t her ei n i s 
unsat i sf act or y f or  f i l t er  mat er i al s,  t he Speci f i er  
shoul d use t he second par agr aph.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ Pr ovi de f i l t er  mat er i al  consi st i ng of  [ sand and gr avel ]  [ and cr ushed 
st one] .   Pr ovi de [ sand and gr avel ]  [ and cr ushed st one]  f or  f i l t er  
mat er i al s meet i ng t he appl i cabl e r equi r ement s of  [ Sect i on 03 70 00 MASS 
CONCRETE,  par agr aph MATERI ALS]  [ Sect i on 35 31 19 STONE,  CHANNEL,  
SHORELI NE/ COASTAL PROTECTI ON FOR STRUCTURES,  par agr aph MATERI ALS, ]  
[ Sect i on 35 73 13 EMBANKMENT FOR EARTH DAMS,  par agr aph MATERI ALS. ] ]  
[ Pr ovi de f i l t er  mat er i al  consi st i ng of  [ sand, ]  [ gr avel , ]  [ cr ushed st one] .   
Pr ovi de [ f i l t er  mat er i al ]  composed of  t ough,  dur abl e par t i c l es,  r easonabl y 
f r ee f r om t hi n,  f l at  and el ongat ed pi eces,  and cont ai ni ng no or gani c 
mat t er  nor  sof t ,  f r i abl e par t i c l es i n quant i t i es consi der ed obj ect i onabl e 
by t he Cont r act i ng Of f i cer .   Fur ni sh gr adi ng conf or mi ng t o t he f ol l owi ng 
r equi r ement s:

U. S.  STANDARD SI EVE PERMI SSI BLE LI MI TS PERCENT BY WEI GHT,
PASSI NG

SAND

[ ______] [ ______]

[ ______] [ ______]

[ ______] [ ______]

GRAVEL " D"

[ ______] [ ______]

[ ______] [ ______]

[ ______] [ ______]

CRUSHED STONE

[ ______] [ ______]

[ ______] [ ______]

[ ______] [ ______]

Wel l - gr ade t he [ f i l t er  mat er i al s]  bet ween t he l i mi t s shown.   [ Do not  use 
cr ushed st one f or  gr avel . ]   Per f or m at  l east  one t est  on each 1000 t ons 
( met r i c)  2, 000, 000 l b t o be del i ver ed t o t he pr oj ect  s i t e f or  each 
gr adat i on band.   Obt ai n poi nt s on i ndi v i dual  gr adi ng cur ves f r om 
r epr esent at i ve sampl es of  [ f i l t er  mat er i al ]  t hat  l i e bet ween t he boundar y 
l i mi t s as def i ned by smoot h cur ves dr awn t hr ough t he t abul at ed gr adi ng 
l i mi t s pl ot t ed on a mechani cal  anal ysi s di agr am.   Do not  exhi bi t  abr upt  
changes i n s l ope denot i ng ei t her  ski p gr adi ng or  scal pi ng of  cer t ai n s i zes 
or  ot her  i r r egul ar i t i es whi ch woul d be det r i ment al  t o t he pr oper  
f unct i oni ng of  t he f i l t er . ]

SECTI ON 31 66 10  Page 9



PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

The l i mi t s of  t he pr oposed f oundat i ons f or  t he var i ous par t s of  t he wor k 
ar e appr oxi mat el y as i ndi cat ed.   The Cont r act i ng Of f i cer  r eser ves t he 
r i ght  t o change t he dept h t o,  or  t he wi dt h of ,  t he f oundat i ons i f ,  
condi t i ons exposed i n t he f oundat i on excavat i ons,  or  as det er mi ned by 
expl or at or y dr i l l i ng,  war r ant  such modi f i cat i ons.

3. 2   PREPARATI ON

3. 2. 1   Equi pment

3. 2. 1. 1   Tool s

Submi t  f or  appr oval  t abul ar  l i s t  of  l i ght  power  t ool s,  t o be used i n l i eu 
of  hand t ool s,  pr i or  t o t hei r  use on t he j ob s i t e.   Hand t ool s,  wher e 
r equi r ed or  per mi t t ed by t hese speci f i cat i ons i ncl ude,  but  ar e not  l i mi t ed 
t o [ shovel s, ]  [ bar s, ]  [ pi cks, ]  [ wedges, ]  [ and]  [ br ooms] .   Li ght  power  
t ool s may be used i n l i eu of  hand t ool s onl y when such use i s appr oved.

3. 2. 1. 2   Ai r  Jet

Fur ni sh an ai r  j et  consi st i ng of  a [ 40]  [ _____]  mm [ 1- 1/ 2]  [ _____]  i nch 
nozzl e wi t h a suppl y hose connect ed t o a sui t abl e sour ce of  compr essed 
ai r .   Pr ovi de compr essed ai r  wi t h a pr essur e bet ween [ 620]  [ _____]  and 
[ 760]  [ _____]  kPa [ 90] [ _____]  and [ 110]  [ _____]  psi .   Cont r ol  compr essed 
ai r  at  t he nozzl e.

3. 2. 1. 3   Ai r / Wat er  Jet

Fur ni sh an ai r / wat er  j et  consi st i ng of  a [ 40]  [ _____]  mm [ 1- 1/ 2] [ _____]  
i nch nozzl e wi t h associ at ed cont r ol s and suppl y hoses connect ed t o 
sui t abl e sour ces of  compr essed ai r  and wat er .   Pr ovi de compr essed ai r  wi t h 
a pr essur e bet ween [ 620]  [ _____]  and [ 760]  [ _____]  kPa [ 90]  [ _____]  and 
[ 110]  [ _____]  psi .   I nt r oduce wat er  i nt o t he ai r st r eam at  t he nozzl e when 
needed,  at  a r at e of  up t o [ 2]  [ _____]  L/ s [ 30]  [ _____]  gpm.   Cont r ol  ai r  
and wat er  separ at el y at  t he nozzl e.

3. 2. 1. 4   Wat er  Jet

Fur ni sh a wat er  j et  consi st i ng of  a [ 25]  [ _____]  mm [ 1]  [ _____]  i nch 
nozzl e wi t h a suppl y hose connect ed t o a sui t abl e sour ce of  wat er .   
Pr ovi de syst em capabl e of  del i ver i ng up t o [ 13]  [ _____]  L/ s [ 200]  [ _____]  
gpm.   Cont r ol  t he f l ow r at e at  t he nozzl e.

3. 3   PRELI MI NARY CLEANUP

When t he excavat i on has r eached t he appr oxi mat e l i mi t s shown or  when t he 
Cont r act i ng Of f i cer  det er mi nes t hat  a sat i sf act or y f oundat i on may have 
been r eached,  t he Cont r act i ng Of f i cer  may di r ect  t hat  a pr el i mi nar y 
c l eanup be per f or med on al l  or  any par t  of  t he r ock f oundat i on sur f ace.   
Remove al l  debr i s,  l oose r ock,  sand,  s i l t ,  and ot her  obj ect i onabl e 
mat er i al  by hand t ool s f ol l owed by [ ai r ]  [ wat er ]  [ ai r / wat er ]  j et s or  any 
combi nat i on of  addi t i onal  met hods appr oved or  di r ect ed.   The Cont r act i ng 
Of f i cer  may r equi r e t hat  t he excavat i on be cont i nued and t he pr el i mi nar y 
c l eanup pr ocedur e r epeat ed unt i l  a sat i sf act or y f oundat i on sur f ace i s 
r eached.
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3. 4   FI NAL CLEANUP AND FOUNDATI ON PREPARATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  a descr i pt i on of  t he ar eas t o r ecei ve 
( t hi s t ype)  f oundat i on pr epar at i on.

Wher e mor e t han one t ype of  f i nal  c l eanup and 
f oundat i on pr epar at i on i s needed,  t hi s par agr aph may 
be r epeat ed wi t h appr opr i at e var i at i ons.   See EM 
1110- 2- 2300 f or  gui dance on wher e f oundat i on 
pr epar at i on shoul d be r equi r ed under  embankment  
dams.   Compact ed f i l t er  mat er i al  shoul d be used 
under  over hangs onl y when gr anul ar  f i l l  i s  bei ng 
pl aced agai nst  t he f oundat i on.

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

Unl ess ot her wi se di r ect ed,  per f or m f i nal  c l eanup and f oundat i on 
pr epar at i on [ ,  st r uct ur al ]  [ ,  embankment ]  [ ,  t ype [ _____] ]  [ _____] .   Thi s 
wor k consi st s of  r emovi ng l oose and/ or  weat her  r ock and pocket s of  f i nes,  
sand,  r ock r ubbl e or  gr avel  and ot her  obj ect i onabl e mat er i al  f r om t he i n 
pl ace r ock sur f ace i ncl udi ng ar eas of  depr essi on,  l ar ge cr evi ces,  and open 
r ock j oi nt s.   [ The l oose mat er i al  need not  be r emoved wher e t he wi dt h of  
t he openi ng i s l ess t han [ _____]  mm i nches. ]   [ Mechani cal  equi pment  may be 
used but  such equi pment  wi l l  be r ubber  t i r ed onl y. ]   Pi cki ng,  bar r i ng,  and 
hand excavat i on may be necessar y t o obt ai n a f oundat i on sur f ace f r ee f r om 
l oose,  dr ummy,  or  shat t er ed mat er i al s.   [ Tr i m i r r egul ar i t i t es i n t he r ock 
sur f aces t o f or m a r easonabl e uni f or m sl ope on t he abut ment s. ]   [ Sl opes 
st eeper  t han [ _____]  ver t i cal  on [ _____]  hor i zont al  ar e not  per mi t t ed. ]   
[ Over hangs ar e not  be per mi t t ed at  any l ocat i on. ]   [ Excavat e and backf i l l  
over hangs wi t h compact ed [ f i l t er ]  [ gr anul ar ]  mat er i al s.   Pl ace f i l t er  
mat er i al s i n accor dance wi t h t he pr ovi s i ons cont ai ned i n Sect i on [ 35 73 13 
EMBANKMENT FOR EARTH DAMS]  [ _____] . ]   [ Ver t i cal  sur f aces ar e not  be 
[ per mi t t ed. ]  [ hi gher  t han [ _____]  m f eet ]  and benches bet ween ver t i cal  
sur f aces must  be of  such wi dt h so as t o pr ovi de a st epped sl ope compar abl e 
t o t he adj acent  uni f or m sl ope. ]   Thor oughl y c l ean t he f i nal  r ock sur f ace 
usi ng [ ai r  j et s]  [ wat er  j et s]  [ ai r / wat er  j et s]  or  ot her  appr oved met hod 
and mai nt ai n i n a c l ean condi t i on unt i l  t he pl acement  of  [ embankment ]  [ or ]  
[ concr et e]  t her eon.

3. 5   DENTAL TREATMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  a schedul e i s not  pr ovi ded,  a descr i pt i on 
of  t he ar eas t o r ecei ve dent al  t r eat ment ,  and t he 
mi ni mum wi dt h j oi nt  t o be t r eat ed shoul d be 
i ncl uded.   For  embankment  dams,  t he mi ni mum wi dt h 
j oi nt  t o be t r eat ed depends on t he gr adat i on of  t he 
embankment  mat er i al  t hat  wi l l  be pl aced agai nst  t he 
j oi nt  ( see EM 1110- 2- 2300) .

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

Pr ovi de dent al  t r eat ment  consi st i ng of  excavat i on,  i f  necessar y,  of  t he 
mat er i al  i n j oi nt s,  cavi t i es,  depr essi ons,  and over hangs and t he pl acement  
of  [ concr et e]  [ or ]  [ mor t ar ]  such t hat  t he f i nal  sur f ace i s sat i sf act or y 
f or  t he subsequent  pl acement  of  [ embankment ]  [ or ]  [ concr et e] .   [ Unl ess 
ot her wi se di r ect ed,  per f or m dent al  t r eat ment  i n accor dance wi t h t he 
f ol l owi ng schedul e:
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Foundat i on Ar ea Mi ni mum Wi dt h Joi nt  t o be Tr eat ed

[ ______] [ ______]

[ ______] [ ______]

]
Excavat e j oi nt s and cavi t i es t o a dept h [ 3]  [ _____]  t i mes t he wi dt h 
( measur ed at  t he base of  t he excavat i on)  of  t he j oi nt  or  cavi t y.

3. 5. 1   Dent al  Concr et e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Nor mal l y t he concr et e speci f i cat i on wi l l  be 
i ncl uded i n Di v i s i on 03,  Concr et e.   When Di vi s i on 03 
woul d not  ot her wi se be i ncl uded,  and onl y smal l  
quant i t i es wi l l  be needed,  t he ASTM al t er nat e may be 
used.   The maxi mum aggr egat e s i ze i n dent al  concr et e 
shoul d not  be mor e t han one t hi r d t he mi ni mum wi dt hs 
of  j oi nt s i n whi ch i t  i s  t o be used.

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

Use concr et e t o f i l l  j oi nt s,  cavi t i es,  depr essi ons,  and over hangs except  
wher e t he use of  mor t ar  i s r equi r ed or  per mi t t ed.   Pr i or  t o pl acement ,  t he 
sur f aces of  t he j oi nt ,  cavi t y,  depr essi on,  or  over hang wi l l  be t hor oughl y 
c l eaned usi ng [ ai r ]  [ or ]  [ ai r / wat er ]  [ or ]  [ wat er ]  j et s.   Pr ovi de maxi mum 
aggr egat e s i ze of  [ [ _____]  mm i nch]  [ as di r ect ed] .   Fur ni sh concr et e 
conf or mi ng wi t h par agr aph MATERI ALS.

3. 5. 2   Dent al  Mor t ar

Use mor t ar  t o f i l l  j oi nt s,  cavi t i es,  depr essi ons,  and over hangs when t he 
wi dt h of  t he openi ng i s l ess t han [ _____]  mm i nches and at  ot her  ar eas as 
di r ect ed or  appr oved.   Pl acement  of  t he sand- cement  mor t ar  wi l l  be 
accompl i shed by [ t r owel i ng]  [ br oomi ng]  t he mor t ar  [ wi t h st i f f  br i st l ed 
br ooms]  i nt o t he c l eaned j oi nt s,  cr acks,  and cr evi ces so as t o pr ovi de a 
t hor ough seal .   Mi ni mi ze t he absor pt i on of  wat er  f r om t he mor t ar  mi x i n 
t he sur f ace moi st ur e of  t he r ock.   However ,  no st andi ng wat er  wi l l  be 
al l owed.   Remove al l  mor t ar  whi ch cannot  be wor ked i nt o t he j oi nt s f r om 
t he r ock sur f ace.   [ Moi st  cur e t he mor t ar  f or  a per i od of  at  l east  
[ _____] . ]   Pr ovi de mor t ar  conf or mi ng wi t h par agr aph MATERI ALS.

3. 6   PROTECTI VE TREATMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  her e a descr i pt i on of  t he ar eas t o be 
pr ot ect ed,  and t he t ype( s)  of  pr ot ect i on t o be 
used.   I f  mor e t han one t ype of  pr ot ect i on i s 
speci f i ed,  i t  shoul d be cl ear  whi ch met hod( s)  i s 
( ar e)  r equi r ed f or  each ar ea.   I f  t he choi ce of  
met hods i s opt i onal  wi t h t he Cont r act or  t hat  shoul d 
be st at ed.   Car e shoul d be used when sel ect i ng 
pr ot ect i ve measur es.   Not  al l  met hods ar e sui t abl e 
i n al l  s i t uat i ons or  wi t h al l  t ypes of  r ock.   Of  t he 
f ol l owi ng par agr aphs,  onl y t hose met hods speci f i ed 
shoul d be i ncl uded.

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

Pr ovi de [ _____]  pr ot ect i ve t r eat ment .
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3. 6. 1   Wet t i ng

Keep t he ar ea wet  by [ cont i nuous spr ayi ng]  [ f l oodi ng]  or  by ot her  appr oved 
met hod.   [ Pr ovi de posi t i ve measur es t o cont r ol  t he r unof f . ]

3. 6. 2   Shot cr et e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   See ACI  506. 2 f or  addi t i onal  opt i ons t hat  may 
be speci f i ed and f or  gui dance on t hei r  use.   The 
f i r st  al t er nat e shoul d be used i f  shot cr et e i s bei ng 
used f or  ot her  pur poses on t he j ob,  or  i f  a 
di f f er ent  shot cr et e speci f i cat i on i s appr opr i at e.

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

Al t er nat e 1:   [ Fur ni sh shot cr et e conf or mi ng t o t he r equi r ement s of  
par agr aph MATERI ALS. ]

Al t er nat e 2:   [ Cover  t he ar ea t o be pr ot ect ed by wel ded wi r e f abr i c i n 
accor dance wi t h par agr aph MATERI ALS. ]   Anchor  t he f abr i c secur el y i n 
pl ace as shown on t he cont r act  dr awi ngs.   Fur ni sh shot cr et e conf or mi ng 
t o par agr aph MATERI ALS.   The Cont r act or  i s r esponsi bl e f or  
const r uct i on and pr econst r uct i on t est i ng.   [ Gr adat i on [ _____]  wi l l  be 
used. ]   [ Gr adat i ons [ _____]  or  [ _____]  wi l l  be used. ]   Pr ovi de mi ni mum 
cover  [ over  r ei nf or cement , ]  of  [ _____]  mm i nches.

3. 6. 3   Pr ot ect i ve Coat i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cel t i t e 42- 51 HI - SEAL,  ( 42- 52C ( Cl ear ) ) ,  and 
( 45- 51W ( Whi t e) )  epoxy r esi n and emul si on,  
manuf act ur ed by Cel t i t e,  I nc. ,  t el ephone 
1- 800- 626- 2948 and Aer o- Spr ay,  manuf act ur ed by 
Amer i can Cyanami d/ CYTEC,  t el ephone 1- 800- 835- 9844,  
( Mi ni ng Pr oduct s Di v i s i on)  have been successf ul l y 
used and wer e avai l abl e at  t i me of  publ i cat i on.   
However ,  t he avai l abi l i t y  of  t hese and si mi l ar  
pr oduct s shoul d be i nvest i gat ed bef or e t hei r  use i s 
speci f i ed.   Asphal t i c  emul si ons have been used,  wi t h 
l i mi t ed success,  i n some appl i cat i ons.

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

Appl y an appr oved pr ot ect i ve coat i ng wi t hi n [ _____]  hour s of  exposur e of  
t he r ock sur f ace i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons or  
as ot her wi se appr oved.   Reappl y t he coat i ng as necessar y t o r epai r  damage 
caused by const r uct i on act i v i t i es or  when needed t o pr ovi de adequat e 
pr ot ect i on.   [ Pr ovi de [ _____]  pr ot ect i ve coat i ng,  or  equal . ]

3. 6. 4   Pr ot ect i ve Backf i l l

Accompl i sh t he f i nal  [ 600]  [ _____]  mm [ 2]  [ _____]  f eet  of  excavat i on,  
f i nal  c l eanup and f oundat i on pr epar at i on,  i nspect i on,  [ dent al  t r eat ment , ]  
and pl acement  of  t he f i r st  [ 300]  [ _____]  mm [ 12]  [ _____]  i nches of  
backf i l l  wi t hi n a per i od of  [ 16]  [ _____]  hour s.   Wi t hi n [ 48]  [ _____]  hour s 
af t er  t he st ar t  of  t he f i nal  excavat i on,  pr ovi de backf i l l  wi t h a mi ni mum 
t hi ckness of  [ 1000]  [ _____]  mm [ 3]  [ _____]  f eet .   Pl ace t hebackf i l l  i n 
accor dance wi t h t he r equi r ement s of  Sect i on [ 31 00 00 EARTHWORK]  [ _____] .
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3. 6. 5   Pr ot ect i ve Concr et e

Accompl i sh t he f i nal  [ 600]  [ _____]  mm [ 2]  [ _____]  f eet  of  excavat i on,  
[ c l eanup, ]  i nspect i on,  pr epar at i on,  [ dent al  t r eat ment , ]  and pl acement  of  
at  l east  [ _____]  mm i nches of  pr ot ect i ve concr et e wi t hi n a per i od of  
[ _____]  hour s.   Pr ovi de concr et e conf or mi ng t o t he r equi r ement s of  Sect i on 
[ 03 30 00 CAST- I N- PLACE CONCRETE]  [ 03 30 53 MI SCELLANEOUS CAST- I N- PLACE 
CONCRETE]  [ _____] .

3. 6. 6   Tempor ar y Ear t h Cover

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  t he r equi r ement s of  t he mat er i al  t o be 
used.

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

[ Wi t hi n [ _____]  hour s of  excavat i on, ]  [ Bef or e f r eezi ng weat her  i s 
expect ed, ]  [ Bef or e ot her  const r uct i on act i v i t i es ar e per mi t t ed, ]  t he ar ea 
wi l l  be pr ot ect ed by a t empor ar y ear t h cover  [ _____]  mm f eet  t hi ck.   The 
mat er i al  must  [ _____] .   Remove t he mat er i al  and [ c l ean, ]  [ i nspect , ]  [ and 
pr epar e]  t he ar ea pr i or  t o pl acement  of  [ embankment ]  [ or ]  [ concr et e]  
t her eon.

3. 7   TESTS

3. 7. 1   Gener al

Est abl i sh and mai nt ai n qual i t y cont r ol  f or  f oundat i on pr epar at i on 
oper at i ons t o assur e compl i ance wi t h cont r act  speci f i cat i ons and mai nt ai n 
r ecor ds of  t he qual i t y cont r ol  f or  al l  oper at i ons i ncl udi ng but  not  
l i mi t ed t o t he f ol l owi ng:

3. 7. 1. 1   Equi pment

Quant i t y and t ype.

3. 7. 1. 2   Foundat i on Excavat i on

St r i ct  adher ence t o f oundat i on excavat i on l i mi t s and dept hs.

3. 7. 1. 3   I nspect i on,  Mappi ng,  and Cl eanup

Or der l y pr osecut i on of  i nspect i ons,  mappi ng,  and cl eanup of  f oundat i on 
excavat i on ar eas.

3. 7. 1. 4   Speci al i zed oper at i ons

Pr ot ect i ve t r eat ment  [ and Dent al  t r eat ment ] .

3. 7. 2   Repor t s

Submi t  t hr ee copi es of  t hese r ecor ds of  i nspect i on as wel l  as cor r ect i ve 
act i on t aken dai l y.

3. 8   FOUNDATI ON I NSPECTI ON AND GEOLOGI C MAPPI NG

I nspect i ons t o det er mi ne adequacy of  t he f oundat i ons wi l l  be per f or med by 
t he Cont r act i ng Of f i cer  i n al l  f oundat i on ar eas bet ween compl et i on of  
excavat i on and pl acement  of  [ embankment , ]  [ or ]  [ concr et e, ]  [ or  pr ot ect i ve 
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t r eat ment ] .   The Cont r act or  wi l l  cooper at e t o t he ext ent  necessar y t o 
assi st  i n i nspect i on and mappi ng act i v i t i es whi ch may r equi r e addi t i onal  
sur vey cont r ol  poi nt s and access.   Coor di nat e t he schedul e f or  f oundat i on 
excavat i on and pr el i mi nar y c l eanup wi t h t he Cont r act i ng Of f i cer  t o ensur e 
t hat  t he c l eanup,  i nspect i on,  and mappi ng pr oceed i n an or der l y manner .

       - -  End of  Sect i on - -
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