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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 i nst al l at i on,  t est i ng,  and 
f or mi ng of  enl ar ged concr et e f oot i ngs and 
cyl i ndr i cal  shaf t s by r ammi ng t he concr et e i nt o 
pl ace under  a speci f i c  ener gy of  i mpact .

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) .

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

**************************************************************************
NOTE:   The f ol l owi ng i nf or mat i on shal l  be shown on 
t he pr oj ect  dr awi ngs:

1.   Pl an of  PI F ( s i ngl es and cl ust er s)  and cl ust er  
configurations

2.   Bat t er  pi l e angl e

3.   Saf e desi gn l oads

4.   Locat i on of  t est  PI F,  unl ess opt i on t o al l ow 
di r ect i on by Cont r act i ng Of f i cer  i s  sel ect ed.

**************************************************************************
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PART 1   GENERAL

1. 1   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  
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 I NTERNATI ONAL ( ACI )

ACI  211. 3R ( 2016)  Gui de f or  Sel ect i ng Pr opor t i ons f or  
No- Sl ump Concr et e

ASTM I NTERNATI ONAL ( ASTM)

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

1. 2   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"  
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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  
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 . ] [ f or  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

St eel - shel l  shaf t  casi ngs

Reinforcement

Dowels

Fabr i cat ed addi t i ons and modi f i cat i ons t o pr essur e- i nj ect ed 
f oot i ngs ( PI F)

SD- 06 Test  Repor t s

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  l oad t est i ng i s not  
required.

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

Load t est s

SD- 07 Cer t i f i cat es

PI F i nst al l at i on equi pment

Load t est  appar at us

SD- 11 Cl oseout  Submi t t al s
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Pr essur e i nj ect ed f oot i ng r ecor ds

1. 3   DEFINITION

Pr essur e- i nj ect ed f oot i ngs ( PI F)  shal l  consi st  of  an expanded base of  
concr et e,  f or med by r ammi ng concr et e i nt o pl ace,  and a [ cased]  [ uncased]  
[ r ei nf or ced]  concr et e shaf t  t o t r ansmi t  t he super st r uct ur e l oad t o t he 
expanded base.

1. 4   [ BASI S OF BI D

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph onl y i f  t her e ar e one 
or  mor e t est  pi l es and t hei r  l ocat i ons ar e " t o be 
wher e di r ect ed. "

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

Assume t est  pi l e[ s]  wi l l  be di r ect ed t o be pl aced i n [ a]  l ocat i on[ s]  t hat  
can be i ncor por at ed i nt o t he wor k.

] 1. 5   QUALI TY ASSURANCE

1. 5. 1   PI F I nst al l at i on Equi pment

Submi t  descr i pt i ons of  pr oposed PI F i nst al l at i on equi pment  bef or e 
commenci ng wor k.   I ncl ude det ai l s  of  t he r i g,  hammer  t ype,  and avai l abl e 
energy.

1. 5. 2   Load Test  Appar at us

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  l oad t est i ng i s not  
required.

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

Submi t  equi pment  descr i pt i on l i s t s or  cat al og cut s and a br i ef  descr i pt i on 
of  t he l oad t est  pr ocedur e,  i ncl udi ng maxi mum l oad and modi f i cat i ons i n 
accor dance wi t h t he pr ocedur e r equi r ed by ASTM D1143/ D1143M bef or e 
commenci ng t est s.

1. 5. 3   Pr essur e I nj ect ed Foot i ng Recor ds

Mai nt ai n dai l y r ecor ds and make avai l abl e t o t he Cont r act i ng Of f i cer  at  al l  
t i mes.   Wi t hi n 15 days af t er  compl et i on of  PI F,  f ur ni sh t o t he Cont r act i ng 
Of f i cer  a compl et e and accur at e r ecor d of  al l  PI F i nst al l ed.  Recor ds shal l  
i ncl ude,  as a mi ni mum,  t he f ol l owi ng i nf or mat i on f or  each PI F:

a.   Ref er ence or  i dent i f i cat i on number

b.   Shaf t  t ype and met hod of  r ei nf or c i ng used

c.   Di amet er ,  l engt h,  l ocat i on,  and el evat i on of  f i ni shed concr et e at  t op 
of  shaf t

d.   El evat i on of  bot t om of  base

e.   Type and vol ume of  concr et e i n base
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f .   Number  and magni t ude of  bl ows r equi r ed t o dr i ve t he l ast  0. 14 cubi c 
met er  5 cubi c f eet  of  base concr et e

g.   Unusual  or  unexpect ed condi t i ons encount er ed dur i ng i nst al l at i on

h.   Dat e of  const r uct i on dr i l l i ng,  dr i v i ng,  concr et e pl aci ng,  hi gh and l ow 
t emper at ur es,  and weat her  condi t i ons f or  each PI F

i .   For  PI F c l oser  t han ni ne shaf t  di amet er s,  el evat i ons at  adj acent  PI F,  
r ecor ded bef or e and af t er  dr i v i ng

j .   Sequence of  pl aci ng PI F i n gr oups.

PART 2   PRODUCTS

2. 1   CONCRETE

**************************************************************************
NOTE:   I nser t  t he cor r el at ed sect i on number  and 
t i t l e or  i ncl ude concr et e speci f i cat i on i n t hi s 
sect i on i n t he bl ank bel ow i n t he cor r ect  f or mat  per  
UFC 1- 300- 02.

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

Pr ovi de as speci f i ed i n [ _____]  except  as speci f i ed ot her wi se her ei n,  f or  
mi ni mum 28- day concr et e compr essi ve st r engt h of  [ _____]  MPa pounds per  
squar e i nch,  usi ng 19 mm 3/ 4 i nchmaxi mum coar se aggr egat e.   Concr et e f or  
base [ and f or  uncased shaf t ]  shal l  have mi ni mum 3- day compr essi ve st r engt h 
of  [ _____]  MPa pounds per  squar e i nch.   [ Cased shaf t  shal l  have mi ni mum 
3- day compr essi ve st r engt h of  [ _____]  MPa pounds per  squar e i nch. ]   The 
expanded base shal l  be made of  zer o- sl ump concr et e.   Use [ zer o- sl ump 
concr et e f or  uncased shaf t ]   [ 75 mm]  [ 3 i nch]  [ s l ump concr et e f or  cased or  
uncased shaf t ]  [ 100 t o 150 mm]  [ 4 t o 6 i nch]  [ s l ump concr et e f or  cased 
shaf t ] .  Zer o- sl ump concr et e shal l  be devel oped by r educi ng wat er  i n 
r egul ar - mi x concr et e i n accor dance wi t h ACI  211. 3R.

2. 2   REINFORCEMENT

**************************************************************************
NOTE:   I nser t  t he cor r el at ed sect i on number  and 
t i t l e i n par agr aph ent i t l ed " REI NFORCEMENT"  or  
i ncl ude r ei nf or cement  speci f i cat i on i n t hi s sect i on,  
i n bl ank bel ow i n pr oper  f or mat  per  UFC 1- 300- 02.   
Shaf t s ar e r ei nf or ced onl y when t he shaf t  i s  
r equi r ed t o wi t hst and t ensi on,  moment ,  or  shear .   
Shaf t  r ei nf or cement  may al so be r equi r ed f or  
compr essi on or  l at er al  l oads f or  bat t er ed shaf t s.

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

Pr ovi de as speci f i ed i n [ _____. ]

2. 3   CASINGS

**************************************************************************
NOTE:   Del et e par agr aph ent i t l ed " Uncased Shaf t "  i f  
onl y cased shaf t s ar e used.   Del et e par agr aph 
ent i t l ed " Casi ngs"  and par agr aph ent i t l ed " Cased 
Shaf t "  i f  onl y uncased shaf t s ar e used.   Do not  use 
uncased shaf t s i n sof t  c l ay or  s i l t  soi l s  unl ess:
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1.   Adj acent  PI F ar e i nst al l ed i n pr evi ousl y bor ed 
hol es equal  t o t he i nsi de di amet er  of  t he dr i v i ng 
t ubes,  or

2.   PI F ar e l ocat ed mor e t han 2. 7 m 9 f eet apar t .
**************************************************************************

Pr ovi de per manent  st eel  casi ng of  suf f i c i ent  t hi ckness,  st r engt h,  and 
r i gi di t y t o pr event  def or mat i on,  col l apse,  or  di st or t i on caused by dr i v i ng 
adj acent  PI F or  by soi l  or  hydr ost at i c pr essur e.   Casi ngs shal l  be 
watertight.

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Gener al  Requi r ement s

Desi gn of  t he PI F i s based upon assumed subsur f ace el evat i ons t o whi ch t he 
PI F shal l  penet r at e at  var i ous l ocat i ons and t ot al  ener gy r equi r ed t o dr i ve 
t hem.   [ Based upon r esul t s of  PI F t est  l oadi ngs,  t he Cont r act i ng Of f i cer  
wi l l  speci f y t he act ual  el evat i on t o whi ch PI F shal l  penet r at e and t he 
t ot al  ener gy t o be appl i ed t o dr i ve t he l ast  0. 14 cubi c met er  5 cubi c f eet  
of  concr et e i nt o t he base. ]

3. 1. 2   Placement

Do not  pl ace PI F unt i l  ear t hwor k has been gr aded t o el evat i on i ndi cat ed.  
[ Do not  pl ace per manent  PI F unt i l  l oad t est [ s]  [ have]  [ has]  been 
successf ul l y  compl et ed. ]   Modi f i cat i ons t o pr essur e- i nj ect ed f oot i ngs ( PI F)  
shal l  be appr oved by t he Cont r act i ng Of f i cer  pr i or  t o pl acement .

3. 1. 3   Pl acement  Tol er ance

Pl acement  t ol er ance shal l  be a maxi mum 38 mm 1. 5 i nches f r om pl an l ocat i on 
f or  s i ngl e PI F and 75 mm 3 i nches f r om pl an l ocat i on f or  PI F i n c l ust er s.   
Except  f or  bat t er  i nst al l at i ons,  PI F shal l  be a maxi mum t wo per cent  out  of  
pl umb.   Bat t er  i nst al l at i ons shal l  be wi t hi n f i ve per cent  of  t he i ndi cat ed 
r equi r ed angl e.   The r equi r ed angl e shal l  not  exceed 0. 44 r ad 25 degr ees 
f r om t he ver t i cal .

3. 1. 4   PI F Damaged,  Mi s l ocat ed,  or  Out  of  Al i gnment

**************************************************************************
NOTE:   For  PI F i nst al l ed beyond t ol er ance,  det er mi ne 
act ual  l oad t o be suppor t ed.   Rej ect  PI F unl ess 
det er mi nat i on shows t hat  over l oadi ng does not  exceed 
10 per cent  wher e no l oad t est  has been conduct ed,  or  
20 per cent  when l oad t est  has been conduct ed,  
pr ovi di ng t hat  mat er i al s ar e not  st r essed beyond 
al l owabl e l i mi t s.

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

Abandon PI F damaged,  mi sl ocat ed,  or  out  of  al i gnment  beyond maxi mum 
t ol er ance and pl ace addi t i onal  PI F wher e di r ect ed.
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3. 2   BASE

**************************************************************************
NOTE:   Use dr i ve t ubes f r om 508 t o 610 mm 20 t o 24 
i nches i n di amet er  f or  l oads 72. 6 met r i c t ons 80 t ons
 and gr eat er  wi t h ener gy of  189, 840 J 140, 000 
f oot - pounds or  use dr i ve t ubes f r om 305 t o 406 mm 12 
t o 16 i nches i n di amet er  f or  l oads l ess t han 72. 6 
met r i c t ons 80 t ons wi t h ener gy of  67, 800 t o 135, 600 
J 50, 000 t o 100, 000 f oot - pounds.

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

Char ge st eel  dr i ve t ube of  [ [ _____]  mm [ _____]  i nch]  [ appr opr i at e]  di amet er  
wi t h a pl ug of  0. 14 cubi c met er  5 cubi c f eet  of  concr et e or  gr avel  and 
f or ce i nt o gr ound by dr op hammer  bl ows on pl ug at  bot t om i nsi de of  t he 
st eel  t ube.   Pr e- bor e or  j et  t o assi st  dr i v i ng i f  appr opr i at e.   Dr i ve t ube 
t o pr edet er mi ned dept h of  gr anul ar  soi l  s t r at um sui t abl e f or  f or mi ng 
expanded base.   At  t hi s dept h,  expel  pl ug whi l e pr event i ng f ur t her  
penet r at i on of  t he t ube,  wi t h suf f i c i ent  seal  mai nt ai ned t o pr event  ent r y 
of  wat er  or  soi l .   Dur i ng i nj ect i on of  concr et e,  l evel  of  concr et e i n t ube 
shal l  be 152 mm 6 i nches above bot t om of  t ube.   [ Al t er nat i vel y,  dr i ve t ube 
may be dr i ven i nt o gr ound wi t h mechani cal  hammer  st r i k i ng t op of  dr i ve 
t ube.   I n t hi s case,  c l ose bot t om of  dr i ve t ube wi t h st eel  pl at e whi ch 
shal l  l at er  be dr i ven of f  dur i ng f or mi ng of  base. ]

3. 3   PI F BEARI NG CAPACI TY

**************************************************************************
NOTE:   PI F bear i ng capaci t y shal l  be comput ed per  
f or mul a.   I n absence of  a l oad t est ,  use K- val ue 
f r om t abl e bel ow:   ( K- val ues and Bear i ng Capaci t y 
For mul a f r om " Dynami c For mul a f or  PI F"  by Reymond L.  
Nor l und,  Pr oceedi ngs of  t he Amer i can Soci et y of  
Ci v i l  Engi neer s,  Vol .  108,  Mar ch 1982. )

Recommended K- Val ues

Recommended K wi t h Compact ed 
            
                        
            

Recommended K 
Concr et e Shaf t

wi t h Cased 
Shafts

Gravel 9 12

Medi um t o coar se sand 11 14

Fi ne t o medi um sand 14 18

Coar se sand 18 23

Medi um sand 22 28

Fi ne sand 27 35

Ver y f i ne sand 32 40
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Recommended K- Val ues

Recommended K wi t h Compact ed 
            
                        
            

Recommended K 
Concr et e Shaf t

wi t h Cased 
Shafts

Si l t y medi um t o coar se sand 14 18

Si l t y f i ne t o medi um sand 17 22

Si l t y f i ne sand 24 30

Resi dual  soi l  common t o 
Sout heast  U. S.

600 di v i ded by 
N ( but  K l ess 
18)

1800 di v i ded 
by N ( but  K 
l ess 50)

 Fi ne sand wi t h " l i mer ock"  
f r agment s and/ or  shel l s

18 25

Gl aci al  t i l l ,  gr anul ar  mat r i x 20 27

Gl aci al  t i l l ,  c l ay mat r i x 30 40

N  = number  of  bl ows f r om St andar d Penet r at i on Test

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

Det er mi ne saf e bear i ng capaci t y by r ammi ng zer o- sl ump concr et e,  i n bat ches 
of  0. 14 mm 5 cubi c f eet ,  i nt o gr anul ar  soi l  s t r at um by dr op hammer  i n 
accor dance wi t h t he f ol l owi ng f or mul a:

L = B x W x H x V2/ 3
K

wher e   L =  Saf e bear i ng capaci t y of  PI F i n met r i c t ons t ons

B = Aver age number  of  bl ows of  hammer  r equi r ed t o i nj ect  one cubi c 
met er  one cubi c f oot  of  concr et e i n expanded base,  dur i ng 
i nj ect i on of  t he l ast  bat ch

W = Wei ght  of  dr op hammer  i n met r i c t ons t ons

H = Hei ght  of  f al l  of  dr op hammer  i n met er s f eet

V = Tot al  vol ume of  concr et e i n expanded base measur ed i n cubi c met er s 
cubi c f eet ,  and

K = [ Const ant  det er mi ned f r om t he l oad t est ]  [ _____]

3. 4   SHAFTS

3. 4. 1   Uncased Shaf t

**************************************************************************
NOTE:   Del et e par agr aph ent i t l ed " Uncased Shaf t "  i f  
onl y cased shaf t s ar e used.   Del et e par agr aph 
ent i t l ed " Casi ngs"  and par agr aph ent i t l ed " Cased 
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Shaf t "  i f  onl y uncased shaf t s ar e used.   Do not  use 
uncased shaf t s i n sof t  c l ay or  s i l t  soi l s  unl ess:

1.   Adj acent  PI F ar e i nst al l ed i n pr evi ousl y bor ed 
hol es equal  t o t he i nsi de di amet er  of  t he dr i v i ng 
t ubes,  or

2.   PI F ar e l ocat ed mor e t han 2. 7 m 9 f eet apar t .
**************************************************************************

Ensur e cont i nuous and compl et e cont act  bet ween concr et e shaf t  and 
sur r oundi ng soi l .   For m shaf t  by compact i ng char ges of  zer o- sl ump concr et e 
wi t h hammer  bl ows of  20, 300 t o 27, 100 J 15, 000 t o 20, 000 f oot - pounds of  
ener gy and wi t hdr aw dr i ve t ube i n not  mor e t han 600 mm 2 f oot  i ncr ement s.   
Concr et e l evel  i nsi de dr i ve t ube shal l  be hi gher  t han bot t om of  t ube at  al l  
t i mes.   Al t er nat i vel y,  when shaf t  i s  r ei nf or ced f ul l  l engt h,  f i l l  
dr i ve- t ube wi t h 150 t o 200 mm 6 t o 8 i nches of  hi gh- sl ump concr et e and 
wi t hdr aw t ube,  r echar gi ng concr et e as needed t o ensur e t hat  f i nal  l evel  i s  
at  or  above cut - of f  el evat i on.

3. 4. 2   Cased Shaf t

**************************************************************************
NOTE:   Del et e par agr aph ent i t l ed " Uncased Shaf t "  i f  
onl y cased shaf t s ar e used.   Del et e par agr aph 
ent i t l ed " Casi ngs"  and par agr aph ent i t l ed " Cased 
Shaf t "  i f  onl y uncased shaf t s ar e used.   Do not  use 
uncased shaf t s i n sof t  c l ay or  s i l t  soi l s  unl ess:

1.   Adj acent  PI F ar e i nst al l ed i n pr evi ousl y bor ed 
hol es equal  t o t he i nsi de di amet er  of  t he dr i v i ng 
t ubes,  or

2.   PI F ar e l ocat ed mor e t han 2. 7 m 9 f eet apar t .
**************************************************************************

**************************************************************************
NOTE:   Wher e soi l  condi t i ons i ndi cat e t hat  i t  may be 
i mpr act i cal  or  di f f i cul t  t o f i l l  t he annul ar  space 
bet ween t he shaf t  and t he soi l  ar ound a s i ngl e 
casi ng,  shaf t  shal l  be suppor t ed l at er al l y  or  PI F 
shal l  be r ei nf or ced.   Wher e a s i ngl e PI F i s used as 
a f oundat i on and t he shaf t  i s  cased,  shaf t  shal l  be 
suppor t ed at  t he t op i n at  l east  t wo di r ect i ons,  
per pendi cul ar  t o each ot her .   Wher e t wo PI F ar e used 
i n a gr oup and t hei r  shaf t s ar e cased,  t he gr oups 
shal l  be suppor t ed l at er al l y  at  t he t op i n a 
di r ect i on per pendi cul ar  t o a l i ne dr awn bet ween 
cent er s of  t he f oot i ngs.   I nser t  mi ni mum nomi nal  
di amet er  of  casi ngs.

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

Concr et e shaf t  shal l  be cased i n a per manent  st eel  casi ng f or med by 
i nser t i ng a st eel  casi ng wi t h a mi ni mum di amet er  of  [ _____]  mm i nches i nt o 
dr i ve t ube and embeddi ng i n expanded base as r equi r ed t o excl ude wat er  or  
ot her  f or ei gn mat er i al .   Wi t hdr aw dr i ve t ube and f i l l  s t eel  casi ng wi t h 75 
mm 3 i nch s l ump concr et e t o cut - of f  el evat i on but  not  unt i l  af t er  al l  PI F 
wi t hi n a 2. 7 m 9 f oot  r adi us have been i nst al l ed.   Pl ace concr et e i n 
cont i nuous f l ow f r om bot t om t o t op of  shaf t ,  and do not  dr op t hr ough wat er .  
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Fi l l  spaces bet ween st eel  casi ng and sur r oundi ng soi l  wi t h sand by a 
pr ocess of  washi ng sand as t he dr i ve t ube i s wi t hdr awn.   Al l ow shaf t  t o 
cur e 24 hour s mi ni mum bef or e const r uct i ng addi t i onal  PI F wi t hi n a 2. 7 m 9 
f oot  r adi us.   Remove mud,  wat er ,  and ot her  f or ei gn mat t er  bef or e f i l l i ng 
casi ng wi t h concr et e.   Ext r act  and di scar d di st or t ed,  bent ,  or  damaged 
casi ngs and dr i ve new casi ngs.

3. 5   REINFORCEMENT

**************************************************************************
NOTE:   I nser t  t he cor r el at ed sect i on number  and 
t i t l e i n par agr aph ent i t l ed " REI NFORCEMENT"  or  
i ncl ude r ei nf or cement  speci f i cat i on i n t hi s 
sect i on.   Shaf t s ar e r ei nf or ced onl y when t he shaf t  
i s  r equi r ed t o wi t hst and t ensi on,  moment ,  or  shear .   
Shaf t  r ei nf or cement  may al so be r equi r ed f or  
compr essi on or  l at er al  l oads f or  bat t er ed shaf t s.

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

Assembl e,  secur el y t i e t oget her ,  and pl ace i n shaf t  as a uni t .   Use spacer s 
t o cent er  r ei nf or cement  i n t he shaf t  and mai nt ai n al i gnment .   [ Rei nf or ce 
f ul l  l engt h of  bat t er ed shaf t s and uncased shaf t s t o r esi st  upl i f t  f or ce. ]  
Connect  shaf t  t o super st r uct ur e wi t h r ei nf or cement  as i ndi cat ed.   Pr ovi de 
necessar y dowel s.

3. 6   TEST PI F

**************************************************************************
NOTE:   Del et e t hese par agr aphs i f  l oad t est i ng i s 
not  r equi r ed.

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

3. 6. 1   Load Test s

**************************************************************************
NOTE:   The r equi r ement  of  per f or mi ng t he l oad t est  
under  t he di r ect  super vi s i on of  a r egi st er ed 
pr of essi onal  engi neer  may be wai ved at  t he 
di scr et i on of  t he desi gn agency.

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

ASTM D1143/ D1143M,  [ measur ement  met hod as r ecommended by t he Cont r act or ] ;  
pr ovi de [ one]  [ _____]  t est  PI F[ s]  conf or mi ng t o r equi r ement s f or  per manent  
PI F at  l ocat i on[ s]  [ i ndi cat ed]  [ di r ect ed by t he Cont r act i ng Of f i cer ] .   
Pl ace t est  PI F i n same manner  speci f i ed f or  per manent  PI F.   Test  PI F 
i ndi cat ed or  di r ect ed t o be pl aced i n per manent  l ocat i ons may be 
i ncor por at ed i nt o t he f i nal  wor k i f  l oad t est i ng i s sat i sf act or y.   Per f or m 
t est s 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  pr ovi ded by t he [ Gover nment ]  [ Cont r act or ] .   [ Di al  
gauges and measur ement s of  def l ect i on or  set t l ement  [ wi l l ]  [ shal l ]  be t he 
r esponsi bi l i t y  of  t he [ Cont r act i ng Of f i cer ]  [ Cont r act or ] . ]

3. 6. 2   Test  Measur ement s

Mai nt ai n ul t i mat e t est  l oad f or  a mi ni mum of  24 hour s bef or e r el easi ng.  
Det er mi ne saf e bear i ng capaci t y of  t est  PI F f r om r esul t s of  l oad t est  as 
appr oved by t he Cont r act i ng Of f i cer .   [ Saf e bear i ng capaci t y shal l  be t he 
l esser  of  t wo val ues comput ed as f ol l ows:   ( a)  one- hal f  t he l oad at  whi ch 
t he l oad vs.  t ot al  set t l ement  cur ve exhi bi t s a s l ope of  1. 3 mm per  907 kg 

SECTI ON 31 62 13. 26  Page 12



0. 05 i nches per  t on of  t est  l oad;  or  ( b)  one- hal f  t he l oad t hat  causes net  
set t l ement  af t er  r ebound of  not  mor e t han 25. 4 mm one i nch. ]  

3. 7   I NSPECTI ON AND SAFETY

PI F [ and casi ngs f or  cased shaf t ]  wi l l  be i nspect ed by t he Cont r act i ng 
Of f i cer .   [ Pr ovi de suf f i c i ent  l i ght  and access f or  pr oper  i nspect i on of  
f ul l  l engt h of  casi ngs. ]   Pr ovi de saf et y r equi r ement s and access equi pment  
r equi r ed f or  pr oper  i nspect i on.   [ Casi ng shal l  be i nspect ed and appr oved 
pr i or  t o i nst al l i ng shaf t . ]

        - -  End of  Sect i on - -
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