
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 31 63 29 ( November  2019)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   USACE Super sedi ng
UFGS- 31 63 29 ( November  2014)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n Agr eement  wi t h UMRL dat ed Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON TABLE OF CONTENTS

DI VI SI ON 31 -  EARTHWORK

SECTI ON 31 63 29

DRI LLED CONCRETE PI ERS AND SHAFTS

11/ 19

PART 1   GENERAL

  1. 1   UNI T PRI CES
    1. 1. 1   Basi s of  Bi ds
    1. 1. 2   Test s
      1. 1. 2. 1   Load Test
      1. 1. 2. 2   Penet r at i on Test
      1. 1. 2. 3   Pr oof  Test  Hol e
    1. 1. 3   Separ at e Uni t  Pr i ces
      1. 1. 3. 1   Addi t i onal  Concr et e [ Pi er ] [  or ] [  Shaf t ]  Lengt hs
      1. 1. 3. 2   Omi t t ed [ Pi er ]  [ and]  [ Shaf t ]  Lengt hs
      1. 1. 3. 3   Casi ngs Per manent l y Lef t  i n Pl ace
      1. 1. 3. 4   Rei nf or ci ng St eel  f or  Addi t i onal  [ Pi er s]  [ Shaf t s]
      1. 1. 3. 5   Rei nf or ci ng St eel  f or  [ Pi er s]  [ Shaf t s]  Omi t t ed
      1. 1. 3. 6   Removal  of  Rock
      1. 1. 3. 7   Removal  of  Obst r uct i ons Ot her  Than Rock
    1. 1. 4   Basi s of  Payment
      1. 1. 4. 1   Uni t  Pr i ce
      1. 1. 4. 2   Ful l  Compensat i on
      1. 1. 4. 3   Load Test s
      1. 1. 4. 4   Penet r at i on Test s
      1. 1. 4. 5   Pr oof  Test  Hol es
  1. 2   REFERENCES
  1. 3   SUBMI TTALS
  1. 4   QUALI TY CONTROL
    1. 4. 1   Gener al
    1. 4. 2   Sequenci ng and Schedul i ng
    1. 4. 3   I nspect i on Cr i t er i a
    1. 4. 4   Qual i f i cat i on of  Excavat i on Cont r act or
    1. 4. 5   Qual i f i cat i on of  Pr of essi onal  Engi neer
    1. 4. 6   Wel di ng Qual i f i cat i ons
    1. 4. 7   Pr e- Const r uct i on Conf er ence
  1. 5   PROJECT CONDI TI ONS
    1. 5. 1   Exi st i ng Condi t i ons

SECTI ON 31 63 29  Page 1



    1. 5. 2   I nt er r upt i on of  Exi st i ng Ut i l i t i es
    1. 5. 3   Weat her  Li mi t at i ons

PART 2   PRODUCTS

  2. 1   DESI GN REQUI REMENTS
    2. 1. 1   Assembl y
  2. 2   EQUI PMENT
    2. 2. 1   Dr i l l i ng and Excavat i on Equi pment
  2. 3   MATERI ALS
    2. 3. 1   St eel  Rei nf or cement
      2. 3. 1. 1   Def or med St eel  Bar s
      2. 3. 1. 2   Pl ai n St eel  Wi r e
    2. 3. 2   Ready- Mi x Concr et e

PART 3   EXECUTI ON

  3. 1   PREPARATI ON
  3. 2   I NSTALLATI ON
    3. 2. 1   Const r uct i on Cr i t er i a
    3. 2. 2   Excavat i on
    3. 2. 3   St eel  Rei nf or cement
    3. 2. 4   Concr et e Pl acement
  3. 3   FI ELD QUALI TY CONTROL
    3. 3. 1   Test  Repor t s

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

SECTI ON 31 63 29  Page 2



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 31 63 29 ( November  2019)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   USACE Super sedi ng
UFGS- 31 63 29 ( November  2014)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n Agr eement  wi t h UMRL dat ed Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 31 63 29

DRI LLED CONCRETE PI ERS AND SHAFTS
11/ 19
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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  t he pr ocur ement ,  i nst al l at i on,  and 
t est i ng of  dr i l l ed concr et e pi er s and shaf t 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:   Use t he f ol l owi ng speci f i cat i ons i n 
conj unct i on wi t h t hi s sect i on:

Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS

On t he dr awi ngs,  show:

1.   Subsur f ace- soi l - dat a l ogs.

2.   Top and bot t om el evat i on of  each dr i l l ed pi er  
and/ or  shaf t .

3.   Si ze ( di amet er  i n mm i nches) ,  bear i ng capaci t y,  
and t ot al  number  of  each si ze of  dr i l l ed pi er  and/ or  
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shaf t .

4.   Di mensi ons of  t he bel l ,  i f  r equi r ed.

5.   Di mensi ons of  t he casi ng.

6.   Rei nf or ci ng st eel  det ai l s,  i f  r equi r ed.

7.   Locat i on of  dr i l l ed pi er s and/ or  shaf t s t o be 
penet r at i on t est ed,  i f  r equi r ed.

8.   Locat i on of  dr i l l ed pi er s and/ or  shaf t s t o be 
pr oof  t est ed,  i f  r equi r ed.

9.   Locat i ons,  s i ze,  and i nst al l at i on sequence of  
l oad t est i ng dr i l l ed pi er  and/ or  shaf t ,  i f  r equi r ed.

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

[ 1. 1   UNI T PRI CES

a.   Requi r ement s f or  pr i ce br eakdown of  dr i l l ed concr et e pi er s or  shaf t s 
ar e speci f i ed i n Sect i on 01 20 00 PRI CE AND PAYMENT PROCEDURES.   
Requi r ement s f or  const r uct i on schedul i ng r el at ed t o dr i l l ed concr et e 
pi er s or  shaf t  wor k ar e speci f i ed i n Sect i on 01 32 17. 00 20 NETWORK 
ANALYSI S SCHEDULES ( NAS) .

b.   Requi r ement s f or  pr i ce br eakdown of  dr i l l ed concr et e pi er s or  shaf t  
wor k ar e speci f i ed i n Sect i on 01 20 00 PRI CE AND PAYMENT PROCEDURES.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph ant i c i pat es bi ds on a l ump sum 
pr i ce f or  an ent i r e pr oj ect  i ncl udi ng dr i l l ed 
concr et e pi er s or  shaf t  wor k wi t h di r ect ed changes 
bei ng i n accor dance wi t h t he CONTRACT CLAUSES or  i n 
accor dance wi t h uni t  pr i ces as def i ned i n par agr aph 
SEPARATE UNI T PRI CES.

Del et e " i n accor dance wi t h t he CONTRACT CLAUSES"  or  
par agr aphs " TESTS"  and " SEPARATE UNI T PRI CES"  f or  
l ump sum pr oj ect s.

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

[ 1. 1. 1   Basi s of  Bi ds

Base t he bi d on t he number  and t ot al  l engt h of  dr i l l ed concr et e [ pi er s]  
[ and]  [ shaf t s] ,  est abl i shed by t op and bot t om el evat i ons and di amet er s,  as 
i ndi cat ed and speci f i ed.   Adj ust ment  of  t he cont r act  wi l l  be made [ i n 
accor dance wi t h t he CONTRACT CLAUSES] ,  i f  t he t ot al  l engt h of  dr i l l ed 
concr et e [ pi er s]  [ or ]  [ shaf t s]  i nst al l ed and appr oved i s gr eat er  or  l ess 
t han t he t ot al  l engt h shown.   The Cont r act or  wi l l  not  r ecei ve payment  f or  
r ej ect ed concr et e [ pi er s]  [ or ]  [ shaf t s]  or  f or  t hose not  conf or mi ng t o 
speci f i cat i ons.

] [ 1. 1. 2   Test s

1. 1. 2. 1   Load Test

The Cont r act  i ncl udes [ _____]  l oad t est s r at ed at  [ _____]  met r i c t ons k i ps 
per  dr i l l ed concr et e [ pi er ]  [ or ]  [ shaf t ] .   The Cont r act i ng Of f i cer  
r eser ves t he r i ght  t o i ncr ease or  decr ease t he number  of  l oad t est s.   
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Adj ust ment s i n t he cont r act  pr i ce wi l l  be made f or  each such i ncr ease or  
decr ease by t he amount  bi d f or  " Addi t i onal  Dr i l l ed Concr et e [ Pi er ]  [ or ]  
[ Shaf t ]  Test "  or  " Omi t t ed Dr i l l ed Concr et e [ Pi er ]  [ or ]  [ Shaf t ]  Load Test " .

1. 1. 2. 2   Penet r at i on Test

The Cont r act  i ncl udes [ _____]  penet r at i on t est s.   The Cont r act i ng Of f i cer  
r eser ves t he r i ght  t o i ncr ease or  decr ease t he number  of  penet r at i on 
t est s.   Adj ust ment s i n t he cont r act  pr i ce wi l l  be made f or  each such 
i ncr ease or  decr ease by t he amount  bi d f or  " Addi t i onal  Penet r at i on Test "  
or  " Omi t t ed Penet r at i on Test " .

1. 1. 2. 3   Pr oof  Test  Hol e

The Cont r act  i ncl udes [ _____]  pr oof  t est  hol es.   The Cont r act i ng Of f i cer  
r eser ves t he r i ght  t o i ncr ease or  decr ease t he number  of  pr oof  t est  
hol es.   Adj ust ment s i n t he cont r act  pr i ce wi l l  be made f or  each such 
i ncr ease or  decr ease by t he amount  bi d f or  " Addi t i onal  Pr oof  Test  Hol e"  or  
" Omi t t ed Pr oof  Test  Hol e" .

] [ 1. 1. 3   Separ at e Uni t  Pr i ces

1. 1. 3. 1   Addi t i onal  Concr et e [ Pi er ] [  or ] [  Shaf t ]  Lengt hs

Addi t i onal  [ pi er ]  [ shaf t ]  l engt hs wi l l  be pai d f or  at  t he cont r act  uni t  
pr i ce f or  " Addi t i onal  [ Pi er ]  [ Shaf t ]  Lengt h"  f or  each di amet er  of  [ pi er ]  
[ shaf t ]  i nst al l ed as appr oved.

1. 1. 3. 2   Omi t t ed [ Pi er ]  [ and]  [ Shaf t ]  Lengt hs

The cont r act  pr i ce wi l l  be r educed by t he amount  bi d f or  " Omi t t ed [ Pi er ]  
[ Shaf t ]  Lengt h"  f or  each di amet er  of  [ pi er ]  [ shaf t ]  omi t t ed as di r ect ed.

1. 1. 3. 3   Casi ngs Per manent l y Lef t  i n Pl ace

St eel  casi ngs per manent l y l ef t  i n pl ace due t o cont r act  condi t i ons:

a.   Tot al  pounds of  st eel  beyond casi ngs i ndi cat ed wi l l  be pai d f or  at  t he 
cont r act  uni t  pr i ce per  pound f or  " Addi t i onal  St eel  Casi ng. "

b.   Omi t t ed Casi ng St eel :   The cont r act  pr i ce wi l l  be r educed by t he 
amount  bi d f or  " Omi t t ed Casi ng St eel "  omi t t ed as di r ect ed.

1. 1. 3. 4   Rei nf or ci ng St eel  f or  Addi t i onal  [ Pi er s]  [ Shaf t s]

Rei nf or ci ng st eel  f or  addi t i onal  [ pi er ]  [ shaf t ]  l engt hs wi l l  be pai d f or  
at  t he cont r act  uni t  pr i ce f or  " Addi t i onal  [ Pi er ]  [ Shaf t ]  Rei nf or ci ng 
St eel "  i nst al l ed as appr oved.

1. 1. 3. 5   Rei nf or ci ng St eel  f or  [ Pi er s]  [ Shaf t s]  Omi t t ed

The cont r act  pr i ce wi l l  be r educed by t he amount  bi d f or  " Omi t t ed [ Pi er ]  
[ Shaf t ]  Rei nf or ci ng St eel "  omi t t ed as di r ect ed.

1. 1. 3. 6   Removal  of  Rock

Removal  of  r ock wi t hi n t he l i mi t  of  [ pi er s]  [ shaf t s]  wi l l  be pai d f or  at  
t he cont r act  uni t  pr i ce f or  " Removal  of  Rock"  per  l i near  met er  f oot ,  f or  
each di amet er  of  [ pi er ]  [ shaf t ]  i nst al l ed.   Rock excavat i on i s def i ned as 
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any har d dense mat er i al  t hat  cannot  be r emoved wi t h [ pi er ]  [ shaf t ]  
dr i l l i ng equi pment  havi ng t he speci f i ed capaci t y and coul d onl y be r emoved 
by hand,  ai r  t ool s,  bl ast i ng,  or  ot her  speci al i zed met hods.

1. 1. 3. 7   Removal  of  Obst r uct i ons Ot her  Than Rock

Removal  of  obst r uct i ons ot her  t han r ock wi t hi n t he l i mi t s of  t he [ pi er s]  
[ shaf t s]  whi ch cannot  be r emoved usi ng st andar d dr i l l i ng equi pment  wi t h 
t he speci f i ed capaci t y wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce per  
l i near  met er  f oot  f or  " Removal  of  Obst r uct i ons"  f or  each di amet er  of  
[ pi er ]  [ shaf t ]  i nst al l ed.

] [ 1. 1. 4   Basi s of  Payment

1. 1. 4. 1   Uni t  Pr i ce

The Cont r act i ng Of f i cer  has t he r i ght  t o i ncr ease or  decr ease t he t ot al  
l engt h l i near  f oot age of  dr i l l ed [ pi er s]  [ shaf t s]  t o be f ur ni shed and 
i nst al l ed by changi ng t he [ pi er ]  [ shaf t ]  el evat i ons,  by r equi r i ng t he 
i nst al l at i on of  addi t i onal  [ pi er s]  [ shaf t s] ,  or  omi ssi on of  [ pi er s]  
[ shaf t s]  f r om t he r equi r ement s shown and speci f i ed.   Whet her  or  not  such 
changes ar e made,  t he Cont r act or  wi l l  be pai d at  t he cont r act  uni t  pr i ce 
per  l i near  met er  f oot  ( i ncl udi ng dr i l l ed pi er  and/ or  shaf t )  mul t i pl i ed by 
t he t ot al  l i near  met er s f eet  of  accept abl e [ pi er s]  [ shaf t s]  act ual l y 
i nst al l ed pr ovi ded,  however ,  t hat  i n t he event  t he Cont r act i ng Of f i cer  
r equi r es an i ncr ease or  decr ease i n t he t ot al  l engt hl i near  f oot age of  
[ pi er s]  [ shaf t s]  f ur ni shed and i nst al l ed,  t he cont r act  uni t  pr i ce wi l l  be 
adj ust ed i n accor dance wi t h t he CONTRACT CLAUSES.

1. 1. 4. 2   Ful l  Compensat i on

Payment  i n accor dance wi t h t he above par agr aph Uni t  Pr i ce const i t ut es f ul l  
compensat i on f or  f ur ni shi ng,  del i ver i ng,  handl i ng,  and/ or  i nst al l i ng ( as 
appl i cabl e)  al l  mat er i al ,  l abor  and equi pment  necessar y t o meet  cont r act  
r equi r ement s appl i cabl e t o t he [ pi er s]  [ shaf t s] .   The Cont r act or  wi l l  not  
be al l owed payment  f or  r ej ect ed [ pi er s]  [ shaf t s] .

1. 1. 4. 3   Load Test s

The Cont r act  i ncl udes [ _____]  [ _____]  - met r i c t onski ps [ pi er ]  [ shaf t ]  l oad 
t est s.   The Cont r act i ng Of f i cer  r eser ves t he r i ght  t o i ncr ease or  decr ease 
t he number  of  l oad t est s.   Adj ust ment s i n t he cont r act  pr i ce wi l l  be made 
f or  such i ncr eases or  decr eases by t he amount s bi d f or  " Addi t i onal  [ Pi er ]  
[ Shaf t ]  Load Test "  or  " Omi t t ed [ Pi er ]  [ Shaf t ]  Load Test . "

1. 1. 4. 4   Penet r at i on Test s

The Cont r act  i ncl udes [ _____]  penet r at i on t est s.   The Cont r act i ng Of f i cer  
r eser ves t he r i ght  t o i ncr ease or  decr ease t he number  of  penet r at i on 
t est s.   Adj ust ment s i n t he cont r act  pr i ce wi l l  be made f or  such i ncr eases 
or  decr eases by t he amount s bi d f or  " Addi t i onal  Penet r at i on Test "  or  
" Omi t t ed Penet r at i on Test . "

1. 1. 4. 5   Pr oof  Test  Hol es

The Cont r act  i ncl udes [ _____]  pr oof  t est  hol es.   The Cont r act i ng Of f i cer  
r eser ves t he r i ght  t o i ncr ease or  decr ease t he number  of  pr oof  t est  
hol es.   Adj ust ment s i n t he cont r act  pr i ce wi l l  be made f or  such i ncr eases 
or  decr eases by t he amount s bi d f or  " Addi t i onal  Pr oof  Test  Hol e"  or  
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" Omi t t ed Pr oof  Test  Hol e. "

] ] 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  117 ( 2010;  R 2015)  Speci f i cat i ons f or  
Tol er ances f or  Concr et e Const r uct i on and 
Mat er i al s and Comment ar y

ACI  301 ( 2020)  Speci f i cat i ons f or  St r uct ur al  
Concr et e

ACI  304R ( 2000;  R 2009)  Gui de f or  Measur i ng,  
Mi xi ng,  Tr anspor t i ng,  and Pl aci ng Concr et e

ACI  305R ( 2020)  Gui de t o Hot  Weat her  Concr et i ng

ACI  306. 1 ( 1990;  R 2002)  St andar d Speci f i cat i on f or  
Col d Weat her  Concr et i ng

ACI  318 ( 2019;  R 2022)  Bui l di ng Code Requi r ement s 
f or  St r uct ur al  Concr et e ( ACI  318- 19)  and 
Comment ar y ( ACI  318R- 19)

ACI  336. 1 ( 2001)  Speci f i cat i on f or  t he Const r uct i on 
of  Dr i l l ed Pi er s

ACI  SP- 66 ( 2004)  ACI  Det ai l i ng Manual

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7- 16 ( 2017;  Er r at a 2018;  Supp 1 2018)  Mi ni mum 
Desi gn Loads and Associ at ed Cr i t er i a f or  
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Bui l di ngs and Ot her  St r uct ur es

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A5. 1/ A5. 1M ( 2012)  Speci f i cat i on f or  Car bon St eel  
El ect r odes f or  Shi el ded Met al  Ar c Wel di ng

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AWS D1. 4/ D1. 4M ( 2018)  St r uct ur al  Wel di ng Code -  
Rei nf or ci ng St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A615/ A615M ( 2022)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Rei nf or cement

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

ASTM C31/ C31M ( 2024)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he Fi el d

ASTM C39/ C39M ( 2023)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Cyl i ndr i cal  
Concr et e Speci mens

ASTM C94/ C94M ( 2023)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM C143/ C143M ( 2020)  St andar d Test  Met hod f or  Sl ump of  
Hydr aul i c- Cement  Concr et e

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

ASTM C172 ( 2010)  St andar d Pr act i ce f or  Sampl i ng 
Fr eshl y Mi xed Concr et e

CONCRETE REI NFORCI NG STEEL I NSTI TUTE ( CRSI )

CRSI  10MSP ( 2018;  Er r at a 2019)  Manual  of  St andar d 
Pr act i ce

U. S.  FEDERAL HI GHWAY ADMI NI STRATI ON ( FHWA)

FHWA NHI - 18- 024 ( 2018)  Dr i l l ed Shaf t s:  Const r uct i on 
Pr ocedur es and LRFD Desi gn Met hods

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

29 CFR 1926. 651 Speci f i c  Excavat i on Requi r ement s
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1. 3   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.

 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 
f or  Ar my pr oj ect s.

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

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

SD- 01 Pr econst r uct i on Submi t t al s

I nst al l at i on Pl an

SD- 02 Shop Dr awi ngs

Dr i l l ed Shaf t  Di amet er s[ ;  G[ ,  [ ____] ] ]

Dept h of  Test  Hol es[ ;  G[ ,  [ ____] ] ]

Top and Bot t om of  Shaf t  El evat i ons[ ;  G[ ,  [ ____] ] ]

St eel  Rei nf or cement [ ;  G[ ,  [ ____] ] ]
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Anchor  Bol t  Locat i ons[ ;  G[ ,  [ ____] ] ]

Accessor i es[ ;  G[ ,  [ ____] ] ]

SD- 05 Desi gn Dat a

Dr i l l ed Shaf t  Foundat i on Desi gn Anal ysi s[ ;  G[ ,  [ ____] ] ]

Mi x Desi gn Dat a[ ;  G[ ,  [ ____] ] ]

SD- 06 Test  Repor t s

Soi l s Repor t [ ;  G[ ,  [ ____] ] ]

Gr ound Wat er  Condi t i ons

Load Test [ ;  G[ ,  [ ____] ] ]

Penet r at i on Test [ ;  G[ ,  [ ____] ] ]

Sl ump

Concr et e[ ;  G[ ,  [ ____] ] ]

Compr essi ve St r engt h[ ;  G[ ,  [ ____] ] ]

SD- 07 Cer t i f i cat es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y l oad t est s when needed t o conf i r m 
desi gn capaci t i es.   At  l east  one pi er  or  shaf t  
l ocat i on shoul d be l oad t est ed i n each ar ea of  
subst ant i al l y  di f f er ent  subsoi l  condi t i ons.   
I ndi cat e number ,  s i ze,  and l ocat i on of  t est  pi er  or  
shaf t  and sequence.

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

Bi l l  of  Ladi ng f or  Ready- Mi x Concr et e Del i ver i es

St eel  Rei nf or cement [ ;  G[ ,  [ ____] ] ]

Wel di ng Cer t i f i cat es[ ;  G[ ,  [ ____] ] ]

Excavat i on and Dr i l l i ng Equi pment

Qual i f i cat i ons of  Excavat or [ ;  G[ ,  [ ____] ] ]

Qual i f i cat i ons of  Engi neer [ ;  G[ ,  [ ____] ] ]

1. 4   QUALI TY CONTROL

1. 4. 1   Gener al

I nst al l  dr i l l ed shaf t  f oundat i ons i n accor dance wi t h appl i cabl e 
r equi r ement s as descr i bed by ACI  336. 1,  and FHWA NHI - 18- 024.
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1. 4. 2   Sequenci ng and Schedul i ng

Submi t  a det ai l ed i nst al l at i on pl an descr i bi ng t he schedul e f or  dr i l l i ng 
and/ or  excavat i on,  i nst al l at i on of  st eel  r ei nf or cement  and concr et e 
pl acement  wi t h ant i c i pat ed si t e condi t i ons so t hat  each excavat ed shaf t  i s  
pour ed t he same day t hat  t he dr i l l i ng i s per f or med.

1. 4. 3   I nspect i on Cr i t er i a

Desi gn i nspect i on act i v i t i es t o mi ni mi ze del ays whi l e i nsur i ng t he i nt ent  
of  t he I ndust r y St andar d Speci f i cat i ons.

1. 4. 4   Qual i f i cat i on of  Excavat i on Cont r act or

An exper i enced excavat or  wi t h f i ve ( 5)  year s exper i ence and l i censed i n 
t he St at e of  [ _____] ,  speci al i zed i n excavat i ng and i nst al l i ng wor k 
s i mi l ar  i n mat er i al ,  desi gn,  and ext ent  t o t hat  i ndi cat ed f or  t hi s 
Pr oj ect .   Submi t  cer t i f i cat es subst ant i at i ng t he Qual i f i cat i ons of  
Excavat or .

1. 4. 5   Qual i f i cat i on of  Pr of essi onal  Engi neer

Pr ovi de engi neer i ng ser vi ces by an aut hor i zed engi neer  cur r ent l y l i censed 
i n t he St at e of  [ _____] ;  havi ng a mi ni mum of  f our  ( 4)  year s exper i ence as 
an engi neer  knowl edgeabl e i n dr i l l ed shaf t  f oundat i on desi gn anal ysi s,  
pr ot ocol s and pr ocedur es f or  t he ACI  336. 1,  FHWA NHI - 18- 024,  ASCE 7- 16,  
and t he [ _____]  Bui l di ng Code.   Submi t  cer t i f i cat es subst ant i at i ng t he 
Qual i f i cat i ons of  Engi neer .

1. 4. 6   Wel di ng Qual i f i cat i ons

Pr ovi de and mai nt ai n qual i f i ed pr ocedur es and per sonnel  accor di ng t o 
AWS D1. 1/ D1. 1M,  AWS D1. 4/ D1. 4M,  and AWS A5. 1/ A5. 1M.   Submi t  Wel di ng 
Cer t i f i cat es t o t he Cont r act i ng Of f i cer .

1. 4. 7   Pr e- Const r uct i on Conf er ence

Af t er  submi t t al s ar e r ecei ved and appr oved but  bef or e dr i l l ed shaf t  
excavat i on and f oundat i on wor k,  i ncl udi ng associ at ed wor k,  i s  per f or med,  
t he Cont r act i ng Of f i cer  wi l l  hol d a pr e- const r uct i on conf er ence t o r evi ew 
t he f ol l owi ng:

a.   The dr awi ngs,  speci f i cat i ons and t he geot echni cal  r epor t .

b.   Fi nal i ze const r uct i on schedul e and ver i f y avai l abi l i t y  of  mat er i al s,  
Excavat or ' s per sonnel ,  equi pment ,  and f aci l i t i es needed t o make 
pr ogr ess and avoi d del ays.

c.   Met hods and pr ocedur es r el at ed t o dr i l l ed shaf t  f oundat i on 
i nst al l at i on,  i ncl udi ng engi neer ' s wr i t t en i nst r uct i ons.

d.   Suppor t  condi t i ons f or  compl i ance wi t h r equi r ement s,  i ncl udi ng 
al i gnment  bet ween f oundat i on syst em and er ect i on of  st r uct ur al  member s.

e.   Gover ni ng r egul at i ons and r equi r ement s f or ,  cer t i f i cat es,  i nsur ance,  
t est s and i nspect i ons i f  appl i cabl e.

f .   Tempor ar y pr ot ect i on r equi r ement s f or  f oundat i on assembl y dur i ng and 
af t er  i nst al l at i on.
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1. 5   PROJECT CONDI TI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Requi r e pr oof  t est i ng i f  t he soundness of  
r ock bel ow t he pi er  or  shaf t  bear i ng l evel  i s  
unknown.  I ndi cat e l ocat i on of  each pi er  or  shaf t  t o 
be pr oof  t est ed.

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

1. 5. 1   Exi st i ng Condi t i ons

Locat e exi st i ng under gr ound ut i l i t i es bef or e excavat i ng dr i l l ed shaf t  
f oundat i ons.   I f  exi st i ng ut i l i t i es ar e t o r emai n i n pl ace,  pr ovi de 
pr ot ect i on dur i ng dr i l l ed shaf t  oper at i ons.

1. 5. 2   I nt er r upt i on of  Exi st i ng Ut i l i t i es

Do not  i nt er r upt  any ut i l i t y  t o occupi ed f aci l i t i es unl ess di r ect ed i n 
wr i t i ng by t he Cont r act i ng Of f i cer .

1. 5. 3   Weat her  Li mi t at i ons

Pr oceed wi t h i nst al l at i on pr epar at i on onl y when exi st i ng and f or ecast ed 
weat her  condi t i ons per mi t  wor k t o pr oceed wi t hout  wat er  ent er i ng i nt o t he 
ar ea of  excavat i on.

PART 2   PRODUCTS

2. 1   DESI GN REQUI REMENTS

Submi t  desi gn dat a f or  t he f ol l owi ng:

a.   Dr i l l ed shaf t  f oundat i on desi gn anal ysi s t o i ncl ude,  but  not  l i mi t ed 
t o t he f ol l owi ng:

( 1)  Appl i cabl e Bui l di ng code cr i t er i a f or  t he excavat i on' s geogr aphi c 
ar ea

( 2)  Dead and Li ve Loads

( 3)  Compr essi ve and Lat er al  Loads

( 4)  Col l at er al  Loads

( 5)  Foundat i on Loads

( 6)  Bear i ng st r at a

( 7)  Casi ng descr i pt i on

b.   Mi x desi gn dat a i n accor dance wi t h par agr aph READY- MI X CONCRETE 
accompani ed by t he Bi l l  of  Ladi ng f or  Ready Mi x Concr et e del i ver i es.

2. 1. 1   Assembl y

I nst al l at i on dr awi ngs ar e t o i ncl ude,  but  not  l i mi t ed t o,  t he f ol l owi ng 
i t ems i ndi cat i ng a compl et el y di mensi oned l ayout  and l ocat i on of  dr i l l ed 
shaf t s and concr et e pl acement  f or  f oundat i on syst em.   Submi t  det ai l ed shop 
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dr awi ngs f or  t he f ol l owi ng:

a.   Dr i l l ed shaf t  di amet er s

b.   Dept h of  t est  hol es

c.   Top and bot t om of  shaf t  el evat i ons

d.   St eel  r ei nf or cement

e.   Anchor  bol t  l ocat i ons

f .   Accessor i es

2. 2   EQUI PMENT

2. 2. 1   Dr i l l i ng and Excavat i on Equi pment

Pr ovi de dr i l l i ng and excavat i on equi pment  havi ng adequat e capaci t y,  
i ncl udi ng but  not  l i mi t ed t o,  power ,  t or que and down t hr ust  t o excavat e a 
hol e of  di amet er  and dept h i ndi cat ed.   Al so pr ovi de excavat i on and 
over - r eami ng t ool s of  adequat e desi gn,  s i ze and st r engt h t o per f or m t he 
wor k i ndi cat ed.

Pr ovi de speci al  dr i l l i ng equi pment  i ncl udi ng,  but  not  l i mi t ed t o,  r ock 
cor e bar r el s,  r ock t ool s,  ai r  t ool s and ot her  equi pment  as necessar y t o 
const r uct  t he shaf t  excavat i on t o t he s i ze and dept h i ndi cat ed when 
mat er i al s encount er ed can not  be dr i l l ed usi ng ear t h auger s and/ or  
over - r eami ng t ool s.

Submi t  cer t i f i cat es subst ant i at i ng appr opr i at e sel ect i on of  excavat i on and 
dr i l l i ng equi pment .

2. 3   MATERI ALS

2. 3. 1   St eel  Rei nf or cement

2. 3. 1. 1   Def or med St eel  Bar s

St eel  bar s conf or mi ng t o ASTM A615/ A615M,  Gr ade 60 ksi  and ACI  318.

2. 3. 1. 2   Pl ai n St eel  Wi r e

St eel  wi r e conf or mi ng t o ASTM A1064/ A1064M.

2. 3. 2   Ready- Mi x Concr et e

Ready- Mi x concr et e and mi x desi gn conf or mi ng t o ACI  117,  ACI  301,  and 
ACI  304R,  mi ni mum compr essi ve st r engt h 5, 500 psi  at  28 days.   Sl ump 
r esul t s bet ween 5 t o 6 i nches,  accor di ng t o ASTM C143/ C143M.

Por t l and cement s conf or mi ng t o ASTM C150/ C150M,  Type I I .   Pr ovi de one 
br and and t ype of  cement  f or  f or med concr et e havi ng exposed- t o- vi ew 
f i ni shed sur f aces.

Pot abl e wat er  conf or mi ng t o ASTM C94/ C94M.

Measur e,  bat ch,  mi x and del i ver  concr et e accor di ng t o ASTM C94/ C94M and 
f ur ni sh bat ch t i cket  i nf or mat i on.
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PART 3   EXECUTI ON

3. 1   PREPARATI ON

Pr ot ect  exi st i ng st r uct ur es,  ut i l i t i es,  s i dewal ks,  pavement s,  and ot her  
f aci l i t i es f r om damage caused by set t l ement ,  l at er al  movement ,  v i br at i on,  
and ot her  hazar ds cr eat ed by dr i l l ed shaf t  f oundat i on oper at i ons.

Pr ovi de Fal l  Pr ot ect i on as r equi r ed by Sect i on 01 35 26 GOVERNMENTAL 
SAFETY REQUI REMENTS and 29 CFR 1926. 651.

3. 2   I NSTALLATI ON

3. 2. 1   Const r uct i on Cr i t er i a

Pr ovi de equi pment  f or  checki ng t he di mensi ons and al i gnment  of  each shaf t  
excavat i on.   Det er mi ne di mensi ons and al i gnment  j oi nt l y wi t h t he 
cont r act or  and engi neer .   Measur e f i nal  shaf t  dept hs wi t h appr opr i at e 
wei ght ed t ape measur e or  ot her  appr oved met hod af t er  c l eani ng.

Pr ovi de and i nst al l  monol i t hi cal l y cast - i n- pl ace concr et e dr i l l ed shaf t  
f oundat i on t o t he s i zes i ndi cat ed.

Pr ovi de and i nst al l  st r ai ght  cyl i ndr i cal  shaf t  f oundat i on of  t he t ype 
i ndi cat ed.

Tol er ances:

a.   Maxi mum var i at i on of  t he cent er  of  any shaf t  f oundat i on f r om t he 
r equi r ed l ocat i on:   7. 62 cm 3 i nches,  measur ed at  t he gr ound sur f ace.

b.   Bot t om Di amet er :   Mi nus zer o,  pl us 15. 24 cm 6 i nches,  measur ed i n any 
di r ect i on.

c.   Maxi mum var i at i on f r om pl umb:   1: 40.

d.   Maxi mum bot t om l evel :   Pl us or  mi nus 5. 08 cm 2 i nches.

3. 2. 2   Excavat i on

Accompl i sh excavat i on of  shaf t  f oundat i ons by st andar d excavat i on met hods 
i ncl udi ng,  but  not  l i mi t ed t o,  convent i onal  auger s f i t t ed wi t h soi l  and/ or  
r ock t eet h,  or  under - r eami ng t ool s at t ached t o dr i l l i ng equi pment  of  
adequat e s i ze,  power ,  t or que and down t hr ust  necessar y f or  t he wor k.

Per f or m excavat i on t hr ough what ever  mat er i al s t hat  ar e encount er ed t o t he 
di mensi ons,  dept hs and appl i cabl e ACI  336. 1 t ol er ances.

Pr ot ect  excavat ed wal l s wi t h t empor ar y wat er t i ght  st eel  casi ngs of  
suf f i c i ent  l engt h t o pr event  wat er  i nt r usi on,  cave- i ns,  di spl acement  of  
sur r oundi ng ear t h,  and i nj ur y t o per sonnel  and damage t o const r uct i on 
oper at i ons.

Excavat e shaf t s f or  dr i l l ed f oundat i ons t o i ndi cat ed el evat i ons.   Remove 
l oose debr i s,  mat er i al s and/ or  muck t o make bot t om sur f aces l evel  wi t hi n 
ACI  336. 1 t ol er ances.

Remove wat er  f r om excavat ed shaf t  pr i or  t o concr et e pl acement .
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3. 2. 3   St eel  Rei nf or cement

Compl y wi t h r ecommendat i ons i n t he CRSI  " Manual  of  St andar d Pr act i ce"  
CRSI  10MSP f or  f abr i cat i ng,  pl aci ng and suppor t i ng r ei nf or cement .   Shop 
f abr i cat e st eel  r ei nf or cement  i n accor dance wi t h ACI  SP- 66.

When pr act i cabl e,  del i ver  t he r ei nf or cement  cage assembl y t o t he j obsi t e 
as a compl et e uni t  r eady f or  i nst al l at i on.   Shoul d i t  be necessar y t o make 
any addi t i onal  connect i ons and/ or  spl i ces,  pr ovi de as i ndi cat ed on t he 
appr oved shop dr awi ngs,  at - gr ade l evel  pr i or  t o l ower i ng t he compl et e 
assembl y i nt o t he hol e.

Cl ean r ei nf or cement  of  l oose r ust ,  mi l l  scal e,  ear t h and ot her  f or ei gn 
mat er i al s.   Do not  t ack wel d cr ossi ng r ei nf or ci ng bar s.   Set  wi r e t i es 
wi t h ends di r ect ed i nt o concr et e,  not  t owar d exposed concr et e sur f aces.

Lower  r ei nf or cement  st eel  i nt o t he hol e i n such a manner  as t o pr event  
damage t o t he wal l s of  t he excavat i on.   Pl ace,  t i e and/ or  c l i p cage 
symmet r i cal l y about  t he axi s of  t he shaf t .   Use cent er i ng devi ces secur el y 
at t ached t o t he cage t o c l ear  t he shaf t  wal l s and mai nt ai n t he cage i n 
pl ace t hr oughout  t he concr et e pl acement  oper at i ons.

Cooper at e wi t h ot her  t r ades i n set t i ng of  anchor  bol t s,  i nser t s,  and ot her  
embedded i t ems.   Wher e conf l i c t s occur  bet ween r ei nf or ci ng and embedded 
i t ems,  not i f y t he Cont r act i ng Of f i cer  i n or der  t o r econci l e conf l i c t s 
bef or e concr et e pl acement .   Posi t i on and suppor t  anchor s and embedded 
i t ems wi t h appr opr i at e accessor i es.

Use t empl at es t o set  anchor  bol t s,  l evel i ng pl at es and ot her  accessor i es 
r equi r ed f or  st r uct ur e er ect i on.   Pr ovi de bl ocki ng and/ or  hol di ng devi ces 
t o mai nt ai n r equi r ed anchor i ng posi t i ons dur i ng f i nal  concr et e pl acement .

3. 2. 4   Concr et e Pl acement

Keep al l  equi pment ,  i ncl udi ng but  not  l i mi t ed t o,  mi xer s,  pumps,  hoses,  
t ool s and scr eeds cl ean and f r ee of  set  concr et e t hr oughout  t he pl acement  
oper at i on.

Convey concr et e f r om t he mi xer  t o pl ace of  deposi t  by best  i ndust r y 
met hods t hat  pr event s segr egat i on and l oss of  mat er i al .   Si ze and desi gn 
t he equi pment  f or  conveyi ng concr et e t o ensur e uni f or m,  cont i nuous 
pl acement  of  concr et e.

Pl ace concr et e i n accor dance wi t h ACI  318.

Pl ace concr et e i n a cont i nuous oper at i on and wi t hout  segr egat i on i nt o dr y 
excavat i ons whenever  possi bl e af t er  i nspect i on and wr i t t en appr oval  by t he 
Cont r act i ng Of f i cer .   Use al l  pr act i cabl e means t o obt ai n a dr y excavat i on 
bef or e and dur i ng concr et e pl acement .

Pr ot ect  f r eshl y pl aced concr et e f r om pr emat ur e dr yi ng and excessi ve col d 
or  hot  t emper at ur es.   When hot  weat her  condi t i ons exi st  t hat  woul d i mpai r  
qual i t y and st r engt h of  pl aced concr et e,  compl y wi t h ACI  305R.   Compl y 
wi t h ACI  306. 1 f or  col d- weat her  pr ot ect i on.

A mi ni mum of  50 per cent  of  t he base f or  each shaf t  i s  t o be l ess t han 1. 27 
cm 1/ 2 i nch of  sedi ment  at  t he t i me of  concr et e pl acement .   Maxi mum dept h 
of  sedi ment  or  debr i s at  any pl ace on t he base of  t he shaf t  i s  not  t o 
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exceed 3. 81 cm 1- 1/ 2 i nches.   Shaf t  c l eanl i ness i s t o be det er mi ned by t he 
engi neer  by v i sual  i nspect i on.

3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Test  Repor t s

As a mi ni mum,  submi t  t he f ol l owi ng t est  r epor t s and dat a.

a.   Soi l s Repor t

b.   Gr ound Wat er  condi t i ons

c.   Load Test

d.   Penet r at i on Test

e.   Sl ump

f .   Concr et e

g.   Compr essi ve St r engt h

Sampl e and t est  concr et e f or  qual i t y cont r ol  dur i ng pl acement . [   Qual i t y 
cont r ol  t est i ng i s pr ovi ded by t he cont r act . ]

Sampl e f r eshl y pl aced concr et e f or  t est i ng i n accor dance wi t h ASTM C172.

Make concr et e t est  speci mens f or  compr essi ve st r engt h at  7 and 28 days f or  
each desi gn mi x conf or mi ng t o ASTM C31/ C31M.   Compr essi on t est  concr et e i n 
accor dance wi t h ASTM C39/ C39M.

Test  Sl ump at  pl ant  f or  each desi gn mi x i n accor dance wi t h ASTM C143/ C143M.

        - -  End of  Sect i on - -
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