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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  pr ocur ement ,  i nst al l at i on,  and 
t est i ng of  cast - i n- pl ace concr et e pi l es ut i l i z i ng 
st eel  casi ng.

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

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

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

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

PART 1   GENERAL

1. 1   MEASUREMENT AND PAYMENT PROCEDURES

Bi ds wi l l  be based on t he number  of  pi l es as i ndi cat ed,  and on l engt hs f r om 
t i p t o cut of f  as f ol l ows:

Number  of  pi l es Lengt h,  met er s f eet

[_____] [_____]

Fr om t he dat a obt ai ned as a r esul t  of  dr i v i ng t he t est  pi l es [ and l oad 
t est s]  speci f i ed her ei naf t er ,  t he Gover nment  wi l l  det er mi ne and wi l l  l i s t  
t he " cal cul at ed"  pi l e t i p el evat i ons and t he dr i v i ng r esi st ances f or  al l  
pi l es.   Thi s l i s t  wi l l  be used as t he basi s f or  or der i ng pi l es.   Payment  
wi l l  be on t he basi s of  l engt h of  pi l i ng f r om cut of f  el evat i on t o f i nal  t i p 
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el evat i on,  est abl i shed by t he r equi r ement s speci f i ed el sewher e i n t hi s 
sect i on.   Shoul d t he t ot al  number  of  pi l es or  t he number  of  each l engt h 
var y f r om t hat  speci f i ed as t he basi s f or  bi ddi ng,  an adj ust ment  on t he 
cont r act  pr i ce and t he t i me f or  compl et i on wi l l  be made.   I f  excavat i on i s 
made adj acent  t o pi l i ng and bel ow t he gr ade i ndi cat ed and i f  pi l i ng i s 
dr i ven bef or e backf i l l i ng of  over - excavat i on,  no payment  wi l l  be made f or  
t he l engt h of  pi l i ng equal  t o t he dept h of  t he over - excavat i on.   No 
addi t i onal  payment  wi l l  be made f or  cut t i ng of f  pi l es,  f or  any por t i on of  a 
pi l e r emai ni ng above cut of f  el evat i on,  or  f or  br oken,  damaged,  or  r ej ect ed 
piles.

1. 1. 1   Uni t  Pr i ce

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 
t ot al  l engt h of  pi l es t o be f ur ni shed and i nst al l ed,  by changi ng t he 
f oundat i on pi l e l ocat i ons or  el evat i ons,  r equi r i ng t he i nst al l at i on of  
addi t i onal  pi l es,  or  r equi r i ng omi ssi on of  pi l es 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,  payment  wi l l  be 
made at  t he cont r act  uni t  pr i ce per  l i near  met er  f oot ( i ncl udi ng cont r ol  
t est  pi l es) ,  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 l es 
act ual l y i nst al l ed.

1. 1. 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, "  wi l l  
const i t ut e 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 f oundat i on pi l es.   No payment  
wi l l  be al l owed f or  wi t hdr awn,  br oken or  r ej ect ed pi l es,  nor  ( except  f or  
cont r ol  t est  pi l es)  f or  a por t i on of  any pi l e r emai ni ng above t he cut - of f  
point.

1. 1. 3   Load Test s

The cont r act  i nc l udes [ _____]  pi l e 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  pi l e 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 l e Load Test "  or  " Omi t t ed 
Pi l e Load Test . "

1. 2   REFERENCES

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

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

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A252 ( 2010)  St andar d Speci f i cat i on f or  Wel ded 
and Seaml ess St eel  Pi pe Pi l es

ASTM D1143/ D1143M ( 2007;  R 2013)  Pi l es Under  St at i c  Axi al  
Compr essi ve Load

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

NRMCA QC 3 ( 2015)  Qual i t y Cont r ol  Manual :  Sect i on 3,  
Pl ant  Cer t i f i cat i ons Checkl i st :  
Cer t i f i cat i on of  Ready Mi xed Concr et e 
Pr oduct i on Faci l i t i es

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 310- 04 ( 2013;  wi t h Change 1)  Sei smi c Desi gn of  
Buildings

1. 3   SYSTEM DESCRI PTI ON

Per f or m t he wor k t hr ough a gener al  Cont r act or  or  a speci al t y subcont r act or  
speci al i zed i n t he speci f i ed f oundat i on syst em and havi ng exper i ence 
i nst al l i ng t he speci f i ed f oundat i on syst em under  s i mi l ar  subsur f ace 
conditions.

1. 3. 1   Subsur f ace Soi l  Dat a

**************************************************************************
NOTE:   Sect i on 00 31 32. 13 Subsur f ace Dr i l l i ng and 
Sampl i ng I nf or mat i on i s not  a UFGS.   CSI  
Mast er For mat  pr escr i bes t hi s sect i on f or  i ncl usi on 
of  t hi s dat a.

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

Subsur f ace soi l  dat a l ogs ar e [ as i ndi cat ed]  [ appended t o t he SPECI AL 
CONTRACT REQUI REMENTS]  [ f ound i n Sect i on 00 31 32. 13 Subsur f ace Dr i l l i ng 
and Sampl i ng I nf or mat i on] .   The subsur f ace i nvest i gat i on r epor t s [ and 
sampl es of  mat er i al s as t aken f r om subsur f ace i nvest i gat i ons]  ar e avai l abl e 
f or  exami nat i on at  [ _____] .

1. 3. 2   Equipment

Submi t  descr i pt i ons of  al l  pi l e dr i v i ng equi pment  t o be empl oyed i n t he 
wor k,  pr i or  t o commencement  of  pi l e i nst al l at i ons,  i ncl udi ng det ai l s  of  t he 
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pi l e hammer ,  power  pl ant ,  l eads,  pi l e cushi on,  cap bl ock,  and hel met .

1. 3. 2. 1   Pi l e Hammer s

Pr ovi de a hammer  havi ng a del i ver ed ener gy sui t abl e f or  t he t ot al  wei ght  of  
t he pi l e,  t he char act er  of  subsur f ace mat er i al  t o be encount er ed,  and t he 
pi l e capaci t y t o be devel oped.   The dr i v i ng ener gy of  t he hammer  shal l  be 
not  l ess t han [ _____]  newt on- met er s f oot - pounds.

1. 3. 2. 2   Dr i v i ng Hel met s and Pi l e Cushi ons

Use a dr i v i ng hel met ,  cap bl ock,  and pi l e cushi on bet ween t he t op of  t he 
pi l e and t he r am t o pr event  i mpact  damage t o t he pi l e and capabl e of  
pr ot ect i ng t he head of  t he pi l e,  mi ni mi zi ng ener gy absor pt i on and 
di ssi pat i on,  and t r ansmi t t i ng hammer  ener gy uni f or ml y over  t he t op of  t he 
pi l e.   The dr i v i ng hel met  shal l  f i t  l oosel y ar ound t he t op of  t he pi l e so 
t hat  t he pi l e i s  not  r est r ai ned i f  t he pi l e t ends t o r ot at e dur i ng 
dr i v i ng.   The pi l e cushi on and cap bl ock may be of  sol i d wood or  of  
l ami nat ed const r uct i on usi ng pl ywood,  sof t wood,  or  har dwood boar ds or  ot her  
cushi on mat er i al  as appr oved by t he Cont r act i ng Of f i cer .   The pi l e cushi on 
shal l  compl et el y cover  t he t op sur f ace of  t he pi l e and shal l  be r et ai ned by 
t he dr i v i ng hel met .   The mi ni mum t hi ckness of  t he pi l e cushi on and of  t he 
cap bl ock shal l  be 76 mm 3 i nches each and t he t hi ckness shal l  be i ncr eased 
so as t o be sui t abl e f or  t he s i ze and l engt h of  pi l e,  char act er  of  
subsur f ace mat er i al  encount er ed,  hammer  char act er i st i cs,  and r equi r ed 
dr i v i ng r esi st ance.

1. 4   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- 02 Shop Dr awi ngs

Installation

SD- 03 Pr oduct  Dat a

Dr i v i ng Pi l e Casi ngs
Equipment

SD- 06 Test  Repor t s

Test  Pi l es.

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   Concrete

**************************************************************************
NOTE:   Del et e or  modi f y second sent ence when t he j ob 
i s smal l  or  t he exi st ence of  cer t i f i ed pl ant s i s 
beyond accept abl e di st ance of  smal l  j obs.   I nser t  
t he ul t i mat e compr essi ve st r engt h r equi r ed by desi gn.

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

Conf or m mat er i al s,  mi x i ng,  and pl aci ng of  concr et e t o t he r equi r ement s of  
Sect i on 03 30 00. 00 10 CAST- I N- PLACE CONCRETE.   Ready- mi x pl ant  equi pment  
and f aci l i t i es shal l  be cer t i f i ed i n accor dance wi t h NRMCA QC 3.   Mi ni mum 
compr essi ve st r engt h at  28 days shal l  be[ _____]  MPa psi .   Maxi mum coar se 
aggr egat e s i ze shal l  be 19 mm 3/ 4 i nch.

2. 1. 2   Reinforcement

**************************************************************************
NOTE:   Rei nf or cement  shoul d be r equi r ed f or  t he 
unsuppor t ed sect i ons of  pi l es,  f or  upl i f t  or  t ensi on 
pi l es,  f or  pi l es exposed t o hi gh bendi ng st r esses 
not  r esi st ed by bat t er  pi l es,  and f or  anchor i ng t he 

SECTI ON 31 62 23. 13  Page 7



t op of  t he pi l e t o t he pi l e cap or  s l ab.   Tensi on or  
upl i f t  pi l es shal l  be r ei nf or ced t hr oughout  t hei r  
ent i r e l engt h.

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

Conf or m mat er i al s,  assembl y,  and pl acement  of  r ei nf or cement  t o t he 
r equi r ement s of  Sect i on 03 30 00. 00 10 CAST- I N- PLACE CONCRETE.   Assembl e 
and pl ace r ei nf or cement  i n t he casi ng as a uni t  as det ai l ed and schedul ed.

2. 1. 3   Casings

**************************************************************************
NOTE:   Cl osed- end st eel  pi pes shoul d gener al l y  be 
used.   Open- end st eel  pi pes shoul d be consi der ed 
where:

a.   I t  i s  i mpor t ant  t o avoi d soi l  di spl acement  as i n 
pi l es dr i ven adj acent  t o exi st i ng st r uct ur es.

b.   Soi l  condi t i ons i ndi cat e a dense or  c l ayey soi l ,  
or  ext r emel y coar se gr anul ar  soi l  i s  pr esent ,  such 
as gr avel .

Wher e open- end pi pes ar e speci f i ed,  concr et e shoul d 
not  be pl aced unt i l  al l  soi l ,  wat er  and f or ei gn 
mat er i al  ar e r emoved f r om i nsi de casi ng.

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

Pr ovi de casi ngs of  st eel  and suf f i c i ent  st r engt h t o pr event  har mf ul  
di st or t i ons dur i ng dr i v i ng,  af t er  compl et i on of  dr i v i ng,  and dur i ng dr i v i ng 
of  adj acent  casi ngs.   Casi ngs dr i ven wi t hout  t he use of  an i nt er nal  mandr el  
shal l  have wal l s  of  a t hi ckness suf f i c i ent  t o wi t hst and t he dr i v i ng 
st r esses.   Casi ngs shal l  be c l osed at  t he t i p,  except  f or  st eel  pi pe 
casi ngs conf or mi ng t o ASTM A252 t hat  may be open- end dr i ven.   Make j oi nt s 
and t i p connect i ons wat er t i ght .   Nomi nal  c i r cumf er ence at  any cr oss- sect i on 
i n l engt h shal l  be c i r cul ar ,  whet her  or  not  modi f i ed by hel i cal  
cor r ugat i ons or  f l ut i ngs.   Leave casi ngs per manent l y i n pl ace;  pr ovi de any 
one of  t he f ol l owi ng t ypes or  combi nat i on of  t ypes;  but  use onl y one t ype 
or  combi nat i on t hr oughout .

2. 1. 3. 1   Uni f or m Taper

Di amet er  shal l  i ncr ease f r om t i p t o cut of f  at  a uni f or m r at e.   Mi ni mum 
nomi nal  di amet er  at  t i p and t wo- t hi r d poi nt s above t i p shal l  be as 
indicated.

2. 1. 3. 2   Step-Taper

Sect i on i ncr ement s shal l  i ncr ease i n di amet er  uni f or ml y.   Mi ni mum nomi nal  
di amet er  at  t i p and t wo- t hi r d poi nt s above t i p shal l  be as i ndi cat ed.

2. 1. 3. 3   Const ant  Sect i on

St eel  pi pes,  conf or mi ng t o ASTM A252,  Gr ade 2,  may be used i n l i eu of  
casi ngs of  const ant  sect i on.   Mi ni mum nomi nal  di amet er  shal l  be as 
indicated.
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2. 1. 3. 4   Combi nat i on Type

Combi nat i on t ype cast - i n- pl ace concr et e pi l es,  st eel  casi ng,  may be any of  
t he f ol l owi ng or  ot her  t ypes,  dependi ng upon desi gn cr i t er i a.   
Speci f i cat i on r equi r ement s shal l  be i n accor dance wi t h appl i cabl e 
par agr aphs of  t hi s sect i on.

a.   St eel  pi pe l ower  sect i on wi t h met al  casi ng t aper  or  const ant - di amet er  
upper  sect i on.

b.   Const ant - di amet er  or  t aper ed l ower  sect i on wi t h t aper ed upper  sect i on.

c.   Taper ed l ower  sect i on wi t h const ant - di amet er  upper  sect i on.

PART 3   EXECUTI ON

3. 1   INSTALLATION

Submi t  dr awi ngs demonst r at i ng compl i ance of  dr i v i ng equi pment  and st eel  
casi ng wi t h cont r act  document s.   I ncl ude i n t he dr awi ngs shop and er ect i on 
det ai l s ,  casi ng det ai l s ,  end c l osur es,  spl i ces,  dr i v i ng hel met s,  and 
reinforcement.

3. 1. 1   Dr i v i ng Pi l e Casi ngs

Submi t  a compl et e and accur at e r ecor d of  each dr i ven pi l e,  wi t hi n 3 days of  
compl et i on of  dr i v i ng.   I ndi cat e i n t he r ecor d t he pi l e l ocat i on ( as 
dr i ven) ,  dr i ven l engt h,  embedded l engt h,  f i nal  el evat i ons of  t i p and t op,  
pi l e wei ght ,  but t  and t i p di amet er ,  quant i t y and st r engt h of  concr et e used 
i n each pi l e,  number  of  spl i ces and l ocat i ons,  bl ows r equi r ed f or  each met er
 f oot  of  penet r at i on t hr oughout  t he ent i r e l engt h of  t he pi l e and f or  t he 
f i nal  150 mm 6 i nches of  penet r at i on,  and t he t ot al  dr i v i ng t i me.   Al so 
i ncl ude i n t he r ecor d t he t ype and si ze of  t he hammer  used,  t he r at e of  
oper at i on,  and t he t ype and di mensi ons of  dr i v i ng hel met ,  pi l e cushi on,  and 
cap bl ock used.   Recor d any unusual  condi t i ons encount er ed dur i ng pi l e 
i nst al l at i on and i mmedi at el y r epor t  t o t he Cont r act i ng Of f i cer .

3. 1. 1. 1   Dr i v i ng Pr ocedur e

**************************************************************************
NOTE:   The next - t o- l ast  sent ence,  concer ni ng t i p 
el evat i on and dr i v i ng r esi st ance,  shoul d be edi t ed 
t o conf or m t o subsur f ace condi t i ons and t ype of  pi l e 
( f r i c t i on or  end bear i ng) .

I nser t  t he r adi us di st ance ( 3 t o 6 met er s10 t o 20 
f eet )  and t he t i me ( 2 t o 7 days) .   No concr et e shal l  
be pl aced i n any pi l e unt i l  al l  ot her  casi ngs wi t hi n 
a r adi us of  3 t o 6 met er s 10 t o 20 f eet  have been 
dr i ven and i nspect ed.

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

St op excavat i on at  300 mm ( 1 f oot )  above f oundat i on gr ade bef or e casi ngs 
ar e dr i ven.   When pi l e dr i v i ng i s  accompl i shed,  compl et e excavat i on t o 
l i nes and gr ades shown.   Dr i ve per manent  pi l e casi ngs,  wi t hout  
i nt er r upt i on,  t o t he " cal cul at ed"  t i p el evat i on t o r each a dr i v i ng 
r esi st ance i n accor dance wi t h t he schedul e whi ch t he Gover nment  wi l l  
pr epar e f r om t he t est - pi l e dr i v i ng dat a.   The pi l e hammer  used f or  dr i v i ng 
shal l  be t he same t ype and oper at ed at  t he same r at e and i n t he same manner  
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as t hat  used f or  dr i v i ng t he t est  pi l es.   Oper at e di esel  power ed hammer s at  
t he r at e r ecommended by t he manuf act ur er  t hr oughout  t he ent i r e dr i v i ng 
per i od.   Mai nt ai n suf f i c i ent  pr essur e at  t he st eam hammer  so t hat :

a.   For  a doubl e- act i ng hammer ,  t he number  of  bl ows per  mi nut e dur i ng and 
at  t he compl et i on of  dr i v i ng of  a pi l e i s  equal  appr oxi mat el y t o t hat  
at  whi ch t he hammer  i s r at ed.

b.   For  a s i ngl e- act i ng hammer ,  t her e i s a f ul l  upwar d st r oke of  t he r am.

c.   For  a di f f er ent i al - t ype hammer ,  t her e i s a s l i ght  r i se of  t he hammer  
base dur i ng each upwar d st r oke.

Use a new pi l e cushi on at  t he st ar t  of  dr i v i ng f or  each pi l e;  r epl ace t he 
cushi on whenever  i t  has become hi ghl y compr essed,  char r ed,  bur ned,  or  
det er i or at ed i n any manner  dur i ng dr i v i ng.   Not i f y  t he Cont r act i ng Of f i cer ,  
t o det er mi ne what  pr ocedur e wi l l  be f ol l owed,  i f  a pi l e r eaches t he 
" cal cul at ed"  pi l e t i p el evat i on wi t hout  r eachi ng t he r equi r ed dr i v i ng 
r esi st ance;  or  i f  t he r equi r ed dr i v i ng r esi st ance i s r eached bef or e t he 
" cal cul at ed"  pi l e t i p el evat i on.   Casi ngs wi l l  not  be dr i ven wi t hi n a 
r adi us of  [ _____]  mf eet  of  any ot her  casi ng i n whi ch t he concr et e and 
r ei nf or cement  has been pl aced f or  l ess t han [ _____]  days.

3. 1. 1. 2   Tol er ance i n Dr i v i ng

Dr i ve casi ngs wi t h a var i at i on of  not  mor e t han 20 mm per  m 0. 25 i nch per  
f oot  of  pi l e l engt h f r om t he ver t i cal .   But t s shal l  be wi t hi n 100 mm 4 
i nches of  t he l ocat i on i ndi cat ed.   Mani pul at i on of  casi ngs t o f or ce t hem 
i nt o posi t i on wi l l  not  be per mi t t ed.   Check casi ngs f or  heave,  af t er  al l  
pi l es ar e dr i ven i n a c l ust er  or  under  any condi t i ons of  r el at i vel y c l ose 
spaci ng;  r edr i ve t hose f ound t o have heaved t o t he r equi r ed t i p el evat i on.   
The cent er  of  gr avi t y of  each gr oup of  f oot i ng pi l es shal l  be mai nt ai ned by 
t empl at es or  ot her  appr oved means t o conf or m t o l ocat i ons shown.   Casi ngs 
damaged,  mi sl ocat ed,  or  dr i ven out  of  al i gnment  shal l  be r epl aced or  
addi t i onal  casi ngs dr i ven as di r ect ed.

3. 1. 1. 3   Jet t i ng of  Pi l e Casi ngs

**************************************************************************
NOTE:   Jet t i ng shoul d gener al l y  not  be per mi t t ed f or  
piles:

a.   Dependent  on s i de f r i c t i on i n f i ne- gr ai ned,  
l ow- per meabi l i t y  soi l s  ( hi gh c l ay or  s i l t  cont ent )  
wher e consi der abl e t i me i s r equi r ed f or  soi l  t o 
r econsol i dat e ar ound t he pi l es.

b.   Subj ect  t o upl i f t .

c .   Adj acent  t o exi st i ng st r uct ur es.

d.   I n c l osel y spaced cl ust er s unl ess t he l oad 
capaci t y i s  conf i r med by t est  and unl ess al l  j et t i ng 
i s done bef or e f i nal  dr i v i ng of  any pi l e i n t he 
cluster.

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

Jet t i ng of  pi l e casi ngs [ may be used when per mi t t ed by t he Cont r act i ng 
Of f i cer ]  [ wi l l  be per mi t t ed by t he Cont r act i ng Of f i cer  as i ndi cat ed]  [ wi l l  
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not  be per mi t t ed] .   [ Di scont i nue j et t i ng when t he pi l e t i p i s  appr oxi mat el y 
1. 5 m 5 f eet  above t he " cal cul at ed"  pi l e t i p el evat i on;  make t he f i nal  1. 5 m
5 f eet  of  penet r at i on by dr i v i ng.   Bef or e commenci ng wi t h t he dr i v i ng of  
t he f i nal  1. 5 met er s 5 f eet ,  t he pi l e casi ng shal l  be f i r ml y seat ed i n 
pl ace by t he appl i cat i on of  a number  of  r educed ener gy hammer  bl ows. ]

3. 1. 2   Fi l l i ng of  Casi ngs

Vi sual l y i nspect  each casi ng af t er  i t s  f i nal  i nst al l at i on and pr i or  t o 
deposi t i ng t he concr et e and pl aci ng t he r ei nf or cement .   Not i f y t he 
Cont r act i ng Of f i cer  pr i or  t o each such i nspect i on t o al l ow f or  qual i t y  
assur ance i nspect i ons of  al l  casi ngs.   The i nspect i on wi l l  ver i f y t he 
i nt egr i t y of  t he casi ng t hr oughout  i t s  l engt h and t he absence of  di st or t i on 
and r educt i on i n ar ea.   Deposi t  concr et e i n t he casi ng i n a cont i nuous 
oper at i on by means of  a f unnel  or  hopper  af t er  al l  mud,  wat er  and ot her  
ext r aneous mat er i al  has been r emoved f r om i t s i nt er i or .

3. 1. 3   Cut t i ng of  Casi ngs

Cut  casi ngs wi t h an acet y l ene t or ch or  saw wi t h pr i or  appr oval  by t he 
Cont r act i ng Of f i cer .

3. 1. 4   Welding

Per f or m shop and f i el d wel di ng,  qual i f i cat i on of  wel der s,  and i nspect i on of  
wel ds i n accor dance wi t h AWS D1. 1/ D1. 1M.

3. 1. 5   Splicing

Spl i ces may be used af t er  r evi ew by t he Cont r act i ng Of f i cer .   No mor e t han 
t wo spl i ces per  f ul l  l engt h of  casi ng wi l l  be per mi t t ed.   They shal l  be 
abl e t o t r ansmi t  any ver t i cal  and l at er al  f or ces adequat el y,  and i n 
addi t i on,  devel op no l ess t han 50 per cent  of  t he f l exur al  capaci t y of  t he 
or di nar y pi l e casi ng cr oss sect i on.   Make l at er al  j oi nt s wi t h a cont i nuous 
f ul l  penet r at i on but t  wel d i n accor dance wi t h AWS D1. 1/ D1. 1M or  as appr oved 
by t he Cont r act i ng Of f i cer .

3. 2   FI ELD TESTS AND I NSPECTI ONS

3. 2. 1   Test  Pi l es

Submi t  a compl et e r epor t  on t he l oad t est ,  wi t hi n [ seven]  [ _____]  days of  
compl et i on of  l oad t est ,  i ncl udi ng,  but  not  l i mi t ed t o,  a descr i pt i on of  
t he pi l e dr i v i ng equi pment ,  dr i v i ng r ecor ds f or  bot h t est  pi l es and 
r eact i on pi l es,  compl et e t est  dat a,  anal ysi s of  t est  dat a,  and r ecommended 
al l owabl e desi gn l oads based on t he l oad t est  r esul t s.   The r epor t  shal l  be 
pr epar ed by or  under  t he di r ect  super vi s i on of  a r egi st er ed pr of essi onal  
engi neer  exper i enced i n pi l e l oad t est i ng and l oad t est  anal ysi s.

3. 2. 1. 1   Pi l e Dr i v i ng

**************************************************************************
NOTE:   I nser t  t he number  of  t est  pi l es r equi r ed.   A 
mi ni mum of  t hr ee dr i v i ng t est s shoul d be made;  and 
possi bl y mor e,  wher e subsur f ace condi t i ons ar e 
questionable.

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

Dr i ve t est  pi l es i n t he manner  speci f i ed f or  al l  pi l i ng el sewher e i n t hi s 
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sect i on.   Keep a r ecor d f or  each t est  pi l e of  t he number  of  bl ows r equi r ed 
f or  each f oot  of  penet r at i on t hr oughout  t he ent i r e l engt h of  t he pi l e,  t he 
penet r at i on per  bl ow at  such i nt er val s as di r ect ed,  and t he number  of  bl ows 
f or  t he f i nal  150 mm 6 i nches of  penet r at i on.   The r ecor d shal l  i nc l ude t he 
t ype and si ze of  t he hammer  used,  t he r at e of  oper at i on,  and t he t ype and 
di mensi ons of  casi ngs.   Recor d any unusual  occur r ence dur i ng dr i v i ng of  t he 
pi l e casi ng and any i ncr ease and decr ease of  dr i v i ng r esi st ance and br i ng 
i t  t o t he at t ent i on of  t he Cont r act i ng Of f i cer .   The Gover nment  wi l l  use 
l oad t est  and t est  pi l e dat a t o det er mi ne t he " cal cul at ed"  pi l e t i p 
el evat i on and t he necessar y dr i v i ng r esi st ance.   [ _____]  t est  pi l es shal l  
be dr i ven i n t he l ocat i ons i ndi cat ed,  wi t h sur r oundi ng ear t h at  t he 
el evat i ons shown.   Test  pi l es pr oper l y dr i ven and l ocat ed and wi t h adequat e 
dr i v i ng r esi st ance may be used i n t he f i ni shed wor k.   Jet t i ng wi l l  be 
per mi t t ed by t he Cont r act i ng Of f i cer  onl y when t est  pi l e dr i v i ng c l ear l y 
est abl i shes t he val i di t y of  i t s  use.

3. 2. 1. 2   Load Test s

**************************************************************************
NOTE:   Del et e t hi s par agr aph f or  pr oj ect s f or  whi ch 
l oad t est i ng i s not  speci f i ed.   I nser t  t he number  of  
pi l es t o be l oad t est ed.   The pr ovi s i ons of  ASTM 
D1143/ D1143M,  such as pi l e set - up t i me af t er  
dr i v i ng,  t est  l oad,  met hod of  appl y i ng l oad,  l oadi ng 
and unl oadi ng pr ocedur es,  i nst r ument at i on,  et c. ,  
shoul d be car ef ul l y  exami ned and modi f i ed as 
necessar y t o f i t  t he speci f i c  l oad t est  bei ng 
conduct ed.   When i t  i s  desi r abl e t o show anal ysi s 
f or  det er mi nat i on of  pi l e capaci t i es f r om l oad t est s 
and f or  r el at i ng l oad t est  capaci t i es t o j ob 
capaci t i es,  i ncl ude t he f ol l owi ng:

a.   Test  Measur ement s:   Mai nt ai n t he ul t i mat e t est  
l oad f or  not  l ess t han 24 hour s and t hen r el ease 
i t .   The saf e desi gn capaci t y of  a t est  pi l e as 
det er mi ned f r om t he r esul t s of  l oad t est s wi l l  be 
t he l esser  of  t he t wo val ues comput ed accor di ng t o 
t he f ol l owi ng:

( 1)   One- hal f  t he l oad t hat  causes a net  set t l ement  
af t er  r ebound of  not  mor e t han 0. 23 mm per  met r i c t on
 0. 01- i nch per  t on of  t ot al  t est  l oad.

( 2)   One- hal f  t he l oad t hat  causes a gr oss 
set t l ement  of  not  mor e t han 25 mm 1 i nch pr ovi ded 
t hat  t he l oad set t l ement  cur ve shows no s i gn of  
failure.

b.   Pi l e Capaci t y:   The capaci t y,  as dr i ven,  of  
s i ngl e pi l es not  i n c l ust er s i n t he st r uct ur e shoul d 
be not  l ess t han [ _____]  met r i c t on t ons.   The 
capaci t y wi l l  be det er mi ned by t he f ol l owi ng 
f or mul as,  modi f i ed accor di ng t o t he dat a obt ai ned by 
t he l oad t est s:

For  s i ngl e- act i ng hammer s:   R = 166. 7WH/ ( s+2. 54P/ W)
( R = 2WH/ ( s+0. 1P/ W) )

For  doubl e- act i ng hammer s:   R = 166. 7E/ ( s=0. 1P/ W)
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( R = 2E/ ( s=0. 1P/ W) )

Wher e:   R i s t he al l owabl e st at i c  pi l e l oad i n 
newt ons pounds.

W i s t he wei ght  of  t he st r i k i ng par t  of  t he hammer  i n
 newt ons pounds.

H i s t he ef f ect i ve hei ght  of  f al l  i n met er s f eet .

E i s t he act ual  ener gy del i ver ed by t he hammer  per  
bl ow i n newt on- met er s f oot - pounds.

S i s t he aver age net  penet r at i on i n mi l l i met er s 
i nches per  bl ow f or  t he l ast  f i ve bl ows af t er  t he 
pi l e has been dr i ven t o a dept h wher e successi ve 
bl ows pr oduce appr oxi mat el y equal  net  penet r at i on a 
mi ni mum di st ance of  1 m 3 f eet  f or  f r i c t i on pi l es.

P i s t he wei ght  of  t he pi l e i n newt ons ( pounds) .   I f  
P i s l ess t han W,  P/ W wi l l  be t aken as uni t y.

Dynami c pi l e st r esses shoul d not  exceed t he cr ushi ng 
st r engt h of  pi l es.

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

Per f or m l oad t est s i n accor dance wi t h ASTM D1143/ D1143M,  [ _____]  l oadi ng 
met hod.   The appar at us f or  appl y i ng t he ver t i cal  l oads shal l  be as gi ven by 
t he met hod,  ei t her  f or  l oad suppor t ed di r ect l y by t he pi l e,  or  l oad f r om 
wei ght ed box or  pl at f or m or  r eact i on f r ame at t ached t o suf f i c i ent  upl i f t  
pi l es t o t ake saf el y t he r equi r ed l oad appl i ed t o t he pi l e by hydr aul i c 
j ack.   Per f or m t he l oad t est s;  at  l ocat i ons shown or  di r ect ed,  on t est  
pi l es dr i ven t o t he t i p el evat i on used f or  est abl i shi ng l engt hs of  pi l es 
f or  bi ddi ng,  except  as ot her wi se di r ect ed.   Addi t i onal  l oad t est ,  at  t he 
expense of  t he Gover nment ,  may be r equi r ed.   Pi l e shal l  have been i n a 
pl ace a mi ni mum of  3 days bef or e l oadi ng.   Per f or m l oadi ng,  t est i ng,  and 
r ecor di ng of  dat a under  t he di r ect  super vi s i on of  a r egi st er ed pr of essi onal  
engi neer .   The anal ysi s of  t he l oad t est  dat a shal l  be done by t he 
r egi st er ed pr of essi onal  engi neer .   The r egi st er ed pr of essi onal  engi neer  
shal l  be pr ovi ded and pai d f or  by t he Cont r act or .

3. 2. 2   Concr et e Test i ng

**************************************************************************
NOTE:   The f ol l owi ng t abl e i s r ecommended f or  use i n 
det er mi ni ng t he number  of  t est  cy l i nder s r equi r ed i n 
r el at i on t o t he s i ze of  each l ot  of  pi l es t o be 
tested.

Pi l e Lot Number  of  Test  Cyl i nder s

25 2

100 4

1000 20
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Pi l e Lot Number  of  Test  Cyl i nder s

5000 50

10,000 100

Sampl es t aken f r om r andom bat ches of  concr et e.
**************************************************************************

Dur i ng Concr et e pl acement ,  st r engt h t est s wi l l  be made by a t est i ng ser vi ce 
pr ovi ded and pai d f or  by t he Cont r act or  i n accor dance wi t h r equi r ement s of  
Sect i on 03 30 00. 00 10 CAST- I N- PLACE CONCRETE.   Take at  l east  t wo speci mens 
f r om each r andom bat ch and one t est  wi l l  be made f or  ever y [ _____]  pi l es 
wi t h no l ess t han t wo t est s f or  any 1 day' s oper at i on.

3. 3   SPECI AL I NSPECTI ON AND TESTI NG FOR SEI SMI C- RESI STI NG SYSTEMS

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph onl y when speci al  
i nspect i on and t est i ng f or  sei smi c- r esi st i ng syst ems 
i s r equi r ed by Appendi x 11A of  ASCE 7.

Thi s par agr aph wi l l  be appl i cabl e t o bot h new 
bui l di ngs desi gned accor di ng t o UFC 3- 310- 04 SEI SMI C 
DESI GN FOR BUI LDI NGS,  and t o exi st i ng bui l di ng 
sei smi c r ehabi l i t at i on desi gns.

The desi gner  must  i ndi cat e on t he dr awi ngs al l  
l ocat i ons and al l  f eat ur es f or  whi ch speci al  
i nspect i on and t est i ng i s r equi r ed i n accor dance 
wi t h UFC 3- 310- 04 and Appendi x 11A of  ASCE 7.   Thi s 
i ncl udes i ndi cat i ng t he l ocat i ons of  al l  s t r uct ur al  
component s and connect i ons r equi r i ng i nspect i on.

Add any addi t i onal  r equi r ement s as necessar y.
**************************************************************************

Per f or m speci al  i nspect i ons and t est i ng f or  sei smi c- r esi st i ng syst ems and 
component s i n accor dance wi t h UFC 3- 310- 04 and Sect i on 01 45 35 SPECI AL 
INSPECTIONS.

       - -  End of  Sect i on - -
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