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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 
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) .

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

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

1.   Pl an of  Pr essur e I nj ect ed Foot i ngs ( PI F)  
( s i ngl es and cl ust er s)  and cl ust er  conf i gur at i ons

2.   Bat t er  PI F angl e

3.   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   DESCRI PTI ON

Desi gn,  f ur ni sh,  i nst al l ,  and t est  pr essur e i nj ect ed f oot i ngs ( PI F)  at  t he 
l ocat i ons i ndi cat ed on t he dr awi ngs and as speci f i ed her ei n.   Assume t est  
l ocat i on[ s]  can be i ncor por at ed i nt o t he wor k.

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

ACI  214R ( 2011)  Eval uat i on of  St r engt h Test  Resul t s 
of  Concr et e

ASTM I NTERNATI ONAL ( ASTM)

ASTM C33/ C33M ( 2023)  St andar d Speci f i cat i on f or  Concr et e 
Aggr egat es

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/ C172M ( 2017)  St andar d Pr act i ce f or  Sampl i ng 
Fr eshl y Mi xed Concr et e

ASTM C1077 ( 2024)  St andar d Pr act i ce f or  Agenci es 
Test i ng Concr et e and Concr et e Aggr egat es 
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f or  Use i n Const r uct i on and Cr i t er i a f or  
Test i ng Agency Eval uat i on

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

ASTM D3689 ( 2007;  E 2013;  R 2013)  St andar d Test  
Met hods f or  Deep Foundat i ons Under  St at i c 
Axi al  Tensi l e Load

ASTM D3966/ D3966M ( 2007;  R 2013;  E 2013)  St andar d Test  
Met hods f or  Deep Foundat i ons Under  Lat er al  
Load

ASTM E329 ( 2023)  St andar d Speci f i cat i on f or  Agenci es 
Engaged i n Const r uct i on I nspect i on,  
Test i ng,  or  Speci al  I nspect i on

[ 1. 3   SUBSURFACE DATA

Subsur f ace soi l  dat a l ogs ar e[  i ndi cat ed] [  appended t o t he speci al  
cont r act  r equi r ement s] [  pr ovi ded on t he pr oj ect  dr awi ngs] . [   The subsoi l  
i nvest i gat i on r epor t  may be exami ned at  [ _____] . ]

] 1. 4   BASI S OF BI D

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  one of  t he f ol l owi ng opt i ons:

Use " Lump Sum"  par agr aph bel ow f or  l ump ( pr i nci pal )  
sum bi ddi ng of  PI F.   Use t hi s i n al l  pr oj ect s except  
t hose wher e exact  PI F l engt hs cannot  be pr act i cal l y 
det er mi ned pr i or  t o t he act ual  wor k.   Cl ear l y show 
number  of  PI F,  PI F capaci t y,  PI F l ocat i ons,  and t i p 
and cut of f  el evat i ons on t he dr awi ngs.

Use " Uni t  Pr i ce"  par agr aph f or  uni t  pr i ce bi ddi ng of  
PI F.   Speci f y uni t  pr i ce bi d i t ems f or  PI F onl y f or  
pr oj ect s wher e exact  quant i t i es cannot  be 
pr act i cal l y det er mi ned pr i or  t o t he act ual  wor k.   
Det er mi ne l engt hs of  PI F as accur at el y as possi bl e,  
pr i or  t o bi ddi ng,  s i nce t he uni t  pr i ce per  met er  
( f oot )  of  t he PI F var i es as t he l engt h i ncr eases or  
decr eases.

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

1. 4. 1   Pr oduct i on Accept ance Cr i t er i a

Saf e desi gn bear i ng capaci t y f or  PI F i s [ _____]  KN [ _____]  k i ps.   I nst al l  
PI Fs t o[  mi ni mum t i p el evat i on] [  a mi ni mum dept h of  [ _____]  m [ _____]  f eet  
bel ow f oundat i on l evel ] ,  and t o such addi t i onal  dept h as r equi r ed t o 
obt ai n a bear i ng capaci t y of  not  l ess t han [ _____]  KN [ _____]  k i ps.   The 
Cont r act or ' s Geot echni cal  Consul t ant  wi l l  det er mi ne t he t er mi nal  dr i v i ng 
cr i t er i a[  based on r esul t s of  st at i c l oad t est s] .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   PI F bear i ng capaci t y must  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 
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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 
Soi l  Descr i pt i on

Recommended K 
Concr et e Shaf t

Wi t h Cased Shaf t s

Gr avel 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 Fi ne Sand 32 40

Si l t y Medi um t o 
Coar se Sand

14 18

Si l t y Fi ne t o 
Medi um Sand

17 22

Si l t y Fi ne Sand 24 30

Resi dual  Soi l  
Common t o 
Sout heast  U. S.

600 di vi ded by N 
( but  K l ess t han 
18)

1800 di vi ded by N 
( but  K l ess t han 
50)

Fi ne Sand wi t h 
" Li mer ock"  
Fr agment s and/ or  
Shel l s

18 25

Gl aci al  Ti l l ,  
Gr anul ar  Mat r i x

20 27

Gl aci al  Ti l l ,  
Cl 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 cubi c met er  5 cubi c f eet ,  i nt o gr anul ar  soi l  st 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 V( 2/ 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)
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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 ]  [ _____]

[ 1. 4. 2   Lump Sum Payment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph f or  l ump- sum cont r act s,  
consul t  wi t h Cont r act i ng Of f i cer ' s Techni cal  
Repr esent at i ve ( Geot echni cal  Br anch)  on 
appl i cabi l i t y  of  use pr i or  t o sel ect i on.

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

Base bi ds upon pr ovi di ng t he number ,  s i ze,  capaci t y,  and l engt h of  PI F as 
i ndi cat ed on t he [ dr awi ngs. ]  [ f ol l owi ng Tabl e I :

Tabl e 1

[ Locat i on] Number Si ze [ Bear i ng
Capaci t y]

Lengt h [ Maxi mum
Bendi ng
Moment ]

[ Maxi mum
Shear  For ce]

]

I ncl ude t he cost  of  al l  necessar y equi pment ,  t ool s,  mat er i al ,  l abor ,  and 
super vi s i on r equi r ed t o:   i nst al l ,  t est ,  and meet  t he appl i cabl e cont r act  
r equi r ement s.   I ncl ude mobi l i zat i on and pr e- dr i l l i ng.   I f  i t  i s  f ound t hat  
any PI F i s not  of  suf f i c i ent  l engt h t o pr ovi de t he capaci t y speci f i ed,  
not i f y t he Cont r act i ng Of f i cer ,  who 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 F t o be pr ovi ded and i nst al l ed by changi ng 
t he PI F 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 F,  or  di r ect i ng t he omi ssi on of  PI F f r om t he r equi r ement s shown and 
speci f i ed.   I f  t ot al  number  of  PI F or  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  i n t he cont r act  pr i ce or  
t i me f or  compl et i on,  or  bot h,  wi l l  be made i n accor dance wi t h t he cont r act  
document s.   Payment  f or  PI F wi l l  be based on successf ul l y i nst al l i ng PI F 
t o bot h t he mi ni mum t i p el evat i on and sat i sf y i ng t he accept ance cr i t er i a 
i dent i f i ed her ei n.   No addi t i onal  payment  wi l l  be made f or :   r ej ect ed PI F 
or  ot her  excesses beyond t he assumed PI F l engt h i ndi cat ed f or  whi ch t he 
Cont r act or  i s r esponsi bl e. [   I ncl ude payment s f or  v i br at i on moni t or i ng,  
sound moni t or i ng and pr econdi t i on const r uct i on sur veys. ]

] 1. 4. 3   Uni t  Pr i ce

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph f or  l ump- sum cont r act s.

For  NAVFAC PAC pr oj ect s:   Wher e t her e i s uni t  
pr i c i ng f or  PI F,  use t hi s par agr aph and edi t  
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appl i cabl e at t achment s i n pr i ce schedul e f or  
i ncl usi on i n St andar d For m 1442,  " Sol i c i t at i on,  
Of f er  and Awar d"  and " Schedul e of  Bi d I t ems. "

For  NAVFAC Sout heast  pr oj ect s,  wher e t her e i s a need 
f or  uni t  pr i c i ng of  PI F,  i ncl ude t hi s par agr aph.   
Ref er  t o NAVFAC SE I nst r uct i on 00010,  " I nst r uct i ons 
f or  Pr epar i ng Basi s of  Bi d St at ement  Wi t h 
Uni t - Pr i ced I t ems, "  f or  met hod of  speci f y i ng uni t  
pr i ce bi d i t ems.

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

For  uni t  pr i ce bi d,  see SF 1442,  " Sol i c i t at i on,  Of f er  and Awar d"  and 
" Schedul e of  Bi d I t ems. "

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  NAVFAC LANT pr oj ect s,  use t he f ol l owi ng 
par agr aph f or  measur ement  and payment  and subsequent  
sub- par t s.

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

Requi r ement s of  FAR 52. 211- 18 Var i at i on i n Est i mat ed Quant i t y do not  appl y 
t o payment  f or  PI F.   Each PI F and t est  PI F accept abl y pr ovi ded wi l l  be 
pai d f or  at  t he bi d uni t  pr i ce per  uni t  l engt h,  whi ch wi l l  i ncl ude i t ems 
i nci dent al  t o f ur ni shi ng and dr i v i ng t he PI F i ncl udi ng mobi l i zat i on and 
demobi l i zat i on,  and[  j et t i ng] [  pr edr i l l i ng] .   Payment  wi l l  be made f or  
pr oduct i on[  and t est  PI F]  at  t he bi d uni t  pr i ce f or  t he l engt h of  PI F,  
f r om t i p t o f i nal  cut - of f ,  act ual l y pr ovi ded,  excl udi ng bui l dups di r ect ed 
by t he Cont r act i ng Of f i cer  t o be made.   I f  t he act ual  cumul at i ve PI F 
l engt h dr i ven ( t i p t o cut - of f )  var y mor e t han 25 per cent  f r om t he t ot al  
PI F l engt h speci f i ed as a basi s f or  bi ddi ng,  at  t he di r ect i on of  t he 
Cont r act i ng Of f i cer ,  t he uni t  pr i ce per  uni t  l engt h wi l l  be adj ust ed i n 
accor dance wi t h pr ovi s i ons of  FAR 52. 236- 2 Di f f er i ng Si t e Condi t i ons. [   
Payment s wi l l  be made per  each at  t he r espect i ve bi d uni t  pr i ce f or  PI F 
bui l d- ups and  l oads t est s. ] [   I ncl ude payment s f or  v i br at i on moni t or i ng,  
sound moni t or i ng,  const r uct i on i nst r ument at i on and moni t or i ng,  and 
pr econdi t i on const r uct i on sur veys] .

1. 5   PAYMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph f or  l ump- sum cont r act s.

I f  Sect i on 01 20 00 PRI CE AND PAYMENT PROCEDURES i s 
i ncl uded i n t he pr oj ect  speci f i cat i ons,  t hi s 
par agr aph t i t l e ( UNI T PRI CES)  shoul d be del et ed f r om 
t hi s sect i on and t he r emai ni ng appr opr i at el y edi t ed 
subpar agr aphs bel ow shoul d be i nser t ed i nt o Sect i on 
01 20 00 PRI CE AND PAYMENT PROCEDURES.

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

1. 5. 1   Mobi l i zat i on and Demobi l i zat i on

1. 5. 1. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h mobi l i zat i on and 
demobi l i zat i on as a separ at e s i ngl e l ump sum i t em.
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1. 5. 1. 2   Measur ement

Lump sum.

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

Lump sum.

1. 5. 2   I nst al l i ng PI F

1. 5. 2. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h i nst al l i ng PI F,  whi ch 
i ncl udes cost s of  i nst al l i ng PI Fs and r emovi ng excess wast e f r om t he wor k 
s i t e,  compi l i ng and submi t t i ng PI F r ecor ds,  and any ot her  i t ems i nci dent al  
t o i nst al l i ng PI F t o t he r equi r ed el evat i on.

1. 5. 2. 2   Uni t  of  Measur e

Li near  met er . Foot .

[ 1. 5. 3   PI F St at i c Axi al  Compr essi ve Load Test s

1. 5. 3. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h PI F st at i c axi al  
compr essi ve l oad t est s i n accor dance wi t h ASTM D1143/ D1143M,  i ncl udi ng 
mat er i al  and l abor  f or  f abr i cat i ng and f ur ni shi ng l oad f r ames;  cal i br at i ng 
l oad cel l s and hydr aul i c j acks;  f ur ni shi ng speci f i ed t est  equi pment ;  
i nst al l i ng st r ai n r ods;  pl aci ng and r emovi ng t est  l oads and t est  
equi pment ;  r ecor di ng,  r educi ng,  and submi t t i ng t est  dat a;  and compi l i ng 
and submi t t i ng l oad t est  r epor t s.   No payment  wi l l  be made f or  r ej ect ed 
st at i c axi al  compr essi ve l oad t est s.

1. 5. 3. 2   Measur ement

PI F st at i c axi al  compr essi ve l oad t est s wi l l  be measur ed f or  payment  on 
t he basi s of  t he appl i cabl e cont r act  uni t  pr i ce per  l oad t est .

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

Each.

] [ 1. 5. 4   PI F St at i c Tensi l e Load Test s

1. 5. 4. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h PI F st at i c t ensi l e l oad 
t est s i n accor dance wi t h ASTM D3689,  i ncl udi ng mat er i al  and l abor  f or  
f abr i cat i ng and f ur ni shi ng l oad f r ames;  cal i br at i ng l oad cel l s and 
hydr aul i c j acks;  f ur ni shi ng speci f i ed t est  equi pment ;  i nst al l i ng st r ai n 
r ods;  pl aci ng and r emovi ng t est  l oads and t est  equi pment ;  r ecor di ng,  
r educi ng,  and submi t t i ng t est  dat a;  and compi l i ng and submi t t i ng l oad t est  
r epor t s.   No payment  wi l l  be made f or  r ej ect ed st at i c t ensi l e l oad t est s.

1. 5. 4. 2   Measur ement

PI F t ensi l e l oad t est s wi l l  be measur ed f or  payment  on t he basi s of  t he 
appl i cabl e cont r act  uni t  pr i ce per  number  of  t ensi l e l oad t est .

SECTI ON 31 62 13. 26  Page 10



1. 5. 4. 3   Uni t  of  Measur e

Each.

] [ 1. 5. 5   PI F Lat er al  Load Test s

1. 5. 5. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h PI F l at er al  l oad t est s i n 
accor dance wi t h ASTM D3966/ D3966M,  i ncl udi ng mat er i al  and l abor  f or  
f abr i cat i ng and f ur ni shi ng l oad f r ames;  cal i br at i ng l oad cel l s and 
hydr aul i c j acks;  f ur ni shi ng speci f i ed t est  equi pment ;  i nst al l i ng 
i ncl i nomet er s;  pl aci ng and r emovi ng t est  l oads and t est  equi pment ;  
r ecor di ng,  r educi ng,  and submi t t i ng t est  dat a;  and compi l i ng and 
submi t t i ng l oad t est  r epor t s.   No payment  wi l l  be made f or  r ej ect ed 
l at er al  l oad t est s.

1. 5. 5. 2   Measur ement

PI F l at er al  l oad t est s wi l l  be measur ed f or  payment  on t he basi s of  t he 
appl i cabl e cont r act  uni t  pr i ce per  l at er al  l oad t est .

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

Each.

] [ 1. 5. 6   Vi br at i on Moni t or i ng

1. 5. 6. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h v i br at i on moni t or i ng.

1. 5. 6. 2   Measur ement

Vi br at i on moni t or i ng wi l l  be measur ed f or  payment  on t he basi s of  t he 
appl i cabl e cont r act  uni t  pr i ce per  v i br at i on moni t or i ng poi nt .

1. 5. 6. 3   Uni t  of  Measur e

Each.

] [ 1. 5. 7   Sound Moni t or i ng

1. 5. 7. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h sound moni t or i ng.

1. 5. 7. 2   Measur ement

Sound moni t or i ng wi l l  be measur ed f or  payment  on t he basi s of  t he 
appl i cabl e cont r act  uni t  pr i ce per  v i br at i on moni t or i ng poi nt .

1. 5. 7. 3   Uni t  of  Measur e

Each.
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] [ 1. 5. 8   Pr econst r uct i on Condi t i on Sur vey

1. 5. 8. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h pr econst r uct i on condi t i on 
sur veys.

1. 5. 8. 2   Measur ement

Pr econst r uct i on condi t i on sur vey wi l l  be measur ed f or  payment  on t he basi s 
of  t he appl i cabl e cont r act  uni t  pr i ce per  st r uct ur e t o be sur veyed.

1. 5. 8. 3   Uni t  of  Measur e

Each.

] [ 1. 5. 9   Const r uct i on I nst r ument at i on and Moni t or i ng

1. 5. 9. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h const r uct i on 
i nst r ument at i on and moni t or i ng.

1. 5. 9. 2   Measur ement

Const r uct i on i nst r ument at i on and moni t or i ng wi l l  be measur ed as a s i ngl e 
pay i t em.

1. 5. 9. 3   Uni t  of  Measur e

One.

] 1. 6   SUBMI TTALS

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

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

Desi gner  and I nst al l er ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Test i ng Agency Qual i f i cat i ons;  G[ ,  [ _____] ]

Cont r act or ' s Geot echni cal  Consul t ant  Document at i on

SD- 02 Shop Dr awi ngs

St eel - Shel l  Shaf t  Casi ngs

Rei nf or cement

Dowel s

Fabr i cat ed Addi t i ons and Modi f i cat i ons t o Pr essur e- I nj ect ed 
Foot i ngs ( PI F)

As- Dr i ven Sur vey;  G[ ,  [ _____] ]

Load Test s;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cal cul at i ons,  mi x desi gns,  anal yses or  ot her  
dat a per t ai ni ng t o a par t  of  wor k.

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

Concr et e Mi x Desi gn;  G[ ,  [ _____] ]

Desi gn Cal cul at i ons;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Aggr egat es;  G[ ,  [ _____] ]

Concr et e Compr essi ve St r engt h;  G[ ,  [ _____] ]
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Load Test s;  G[ ,  [ _____] ]

Fi ne Aggr egat e

SD- 07 Cer t i f i cat es

PI F I nst al l at i on Equi pment

Load Test  Appar at us

SD- 11 Cl oseout  Submi t t al s

PI F Recor ds

1. 7   QUALI TY CONTROL

1. 7. 1   PI F Recor ds

Pr essur e- i nj ect ed f oot i ngs ( PI F)  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. 7. 2   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 
ener gy.

1. 7. 3   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  
r equi r ed.

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

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. 7. 4   Cont r act or ' s Geot echni cal  Consul t ant  Document at i on

Hi r e t he ser vi ces of  an i ndependent ,  Regi st er ed Pr of essi onal  Geot echni cal  
Engi neer ,  exper i enced i n soi l  mechani cs t o obser ve t est  PI F i nst al l at i on 
and pr oduct i on PI F i nst al l at i on as speci f i ed her ei n.   The Cont r act or ' s 
Geot echni cal  Consul t ant  must  be i ndependent  of  t he Cont r act or  and have no 
empl oyee or  empl oyer  r el at i onshi p whi ch coul d const i t ut e a conf l i c t  of  
i nt er est .

] 1. 8   QUALI FI CATI ONS

I nst al l at i on of  PI F must  be per f or med by a speci al t y Cont r act or  
exper i enced and compet ent  i n t he i nst al l at i on of  PI F as speci f i ed her ei n.   
Submi t  evi dence t hat  t he cont r act or  has had si mi l ar  t ype pr oj ect s.   The 
pr oj ect s must  demonst r at e pr of i c i ency of  t he desi gner  as appl i cabl e t o t he 
i nt ent  of  t he pr oj ect .   The Desi gner  must  be a Pr of essi onal  Engi neer  
r egi st er ed i n t he st at e wher e t he pr oj ect  i s  l ocat ed.

Submi t  Desi gner  and I nst al l er ' s Qual i f i cat i ons at  l east  30 cal endar  days 
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pr i or  t o i nst al l at i on.

[ 1. 9   DESI GN CALCULATI ONS

Submi t  t wo set s of  det ai l ed desi gn cal cul at i ons f or  appr oval  at  l east  30 
cal endar  days pr i or  t o t he begi nni ng of  const r uct i on.   I ncl ude a det ai l ed 
expl anat i on of  t he desi gn par amet er s f or  t he cal cul at i ons .   Addi t i onal l y,  
submi t  t he qual i t y cont r ol  t est  pr ogr am conf i r mi ng t he desi gn 
r equi r ement s.   Al l  cal cul at i ons and dr awi ngs must  be pr epar ed and seal ed 
by a Pr of essi onal  Engi neer  i n t he St at e i n whi ch t he pr oj ect  i s  
const r uct ed.

] 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 nch maxi mum coar se aggr egat e.   Concr et e f or  
base [ and f or  uncased shaf t  ] must  have mi ni mum 3- day compr essi ve st r engt h 
of  [ _____]  MPa pounds per  squar e i nch. [   Cased shaf t  must  have mi ni mum 
3- day compr essi ve st r engt h of  [ _____]  MPa pounds per  squar e i nch. ]   The 
expanded base must  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 sl ump concr et e f or  cased or  
uncased shaf t ] [  100 t o 150 mm 4 t o 6 i nch sl ump concr et e f or  cased 
shaf t ] .   Devel op zer o- sl ump concr et e 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.   Submi t  concr et e mi x desi gn f or  
appr oval  at  l east  30 cal endar  days pr i or  t o i nst al l at i on.

2. 1. 1   Por t l and Cement

Conf or m t o ASTM C150/ C150M and Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

2. 1. 2   Wat er

Fr esh,  c l ean,  and f r ee f r om sewage,  oi l ,  aci d,  al kal i ,  sal t s,  or  or gani c 
mat t er .

2. 1. 3   Fi ne Aggr egat e

Meet  t he r equi r ement s of  ASTM C33/ C33M.   The sand must  consi st  of  har d,  
dense,  dur abl e,  uncoat ed r ock par t i c l es and be f r ee f r om i nj ur i ous amount s 
of  s i l t ,  l oam,  l umps,  sof t  or  f l aky par t i c l es,  shal e,  al kal i ,  or gani c 
mat t er ,  mi ca,  and ot her  del et er i ous subst ances.   I f  washed,  use a washi ng 
met hod t hat  wi l l  not  r emove desi r abl e f i nes,  and t he sand must  
subsequent l y be per mi t t ed t o dr ai n unt i l  t he r esi dual - f r ee moi st ur e i s 
r easonabl y uni f or m and st abl e.   The sand must  be wel l - gr aded f r om f i ne t o 
coar se,  wi t h f i neness modul us bet ween 1. 30 and 3. 40.
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2. 1. 4   Aggr egat es

Meet  t he r equi r ement s of  ASTM C33/ C33M,  f or  f i ne aggr egat e,  except  as t o 
gr adat i on.   The sand must  consi st  of  har d,  dense,  dur abl e,  uncoat ed r ock 
f r agment s and be f r ee f r om i nj ur i ous amount s of  s i l t ,  l umps,  l oam,  sof t ,  
or  f l aky par t i c l es,  shal e,  al kal i ,  or gani c mat t er ,  mi ca,  and ot her  
del et er i ous subst ances.   I f  washed,  t he met hod must  not  r emove ot her  
desi r abl e f i nes,  and t he sand per mi t t ed t o dr ai n unt i l  t he r esi dual  f r ee 
moi st ur e i s r easonabl y uni f or m and st abl e.   Sand gr adat i on must  be 
r easonabl y consi st ent  and conf or mi ng t o t he f ol l owi ng r equi r ement s as 
del i ver ed t o t he gr out  mi xer :

Si eve Openi ng U. S.  St andar d
Si eve Number

Cumul at i ve Per cent  by Wei ght
Passi ng

Cumul at i ve Per cent  by
Wei ght  Ret ai ned

2. 38 mm 8 100 0

1. 19 mm 16 95- 100 0- 5

0. 600 mm 30 55- 80 20- 45

0. 300 mm 50 30- 55 45- 70

0. 150 mm 100 10- 30 70- 90

0. 075 mm 200 0- 10 90- 100

The sand must  have a f i neness modul us of  not  l ess t han 1. 30 nor  mor e t han 
2. 10.   The sand gr adat i on shown above may be modi f i ed wi t h t he appr oval  of  
t he Cont r act i ng Of f i cer .   Mor t ar  t est  speci mens made wi t h t he modi f i ed 
sand must  exhi bi t  compr essi ve st r engt h equal  t o or  gr eat er  t han t hat  
exhi bi t ed by s i mi l ar  speci mens made wi t h sand meet i ng gr adi ng and ot her  
r equi r ement s shown above.

2. 1. 5   Zer o- Sl ump Concr et e Sampl i ng

Var i ous t est i ng agenci es have devel oped speci al  pr ocedur es t o pr oduce t est  
speci mens t o mol d zer o- sl ump concr et e t est  cyl i nder s.   These pr ocedur es 
shoul d be used t o mol d zer o- sl ump concr et e cyl i nder s.   One such pr ocedur e 
t hat  has been wi del y used i s descr i bed bel ow.   Conf or m t o appr opr i at e 
sect i ons of  ASTM C143/ C143M and ASTM C172/ C172M.

Obt ai n appr oxi mat el y 0. 08 cubi c met er  3 cubi c f eet  of  concr et e f r om t he 
bat ch t o be pl aced i n t he PI F.   Obt ai n a f r esh,  moi st  sampl e of  concr et e 
f or  each cyl i nder .   Recor d t he mi x t emper at ur e.   Assembl e t he compact i on 
st eel  mol d 150 mm di amet er  by 300 mm hi gh 6- i nch di amet er  by 12 i nch hi gh 
and t i ght en al l  l ugs.   Usi ng a US St andar d 19 mm 3/ 4 i nch si eve t o scr een 
t he mi x,  pl ace suf f i c i ent  mat er i al  i n t he mol d t o gi ve a l oose l i f t  
t hi ckness of  50 mm 2 i nches.   Compact  t he l i f t  usi ng 20 bl ows of  t he 
Mar shal l  hammer  4. 53 Kg f al l i ng 457 mm 10- l b wei ght  f al l i ng 18 i nches,  
maki ng sur e t hat  al l  bl ows ar e evenl y spaced over  t he ent i r e sur f ace.   
Repeat  t he pr ocedur e f or  each l i f t  unt i l  ei ght  l i f t s  ar e pl aced.   The 
mat er i al  shoul d be passed t hr ough a 12. 7 mm 1/ 2 i nch si eve f or  t he l ast  
t wo l i f t s  i n or der  t o f or m a smoot h t op.   The compact ed speci men shoul d 
r emai n i n t he r eusabl e mol d f or  24 hour s bef or e r emoval  f or  addi t i onal  
cur i ng.
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2. 1. 6   Compr essi ve St r engt h Test  Resul t s

Eval uat e compr essi ve st r engt h t est  r esul t s at  28 days i n accor dance wi t h 
ACI  214R usi ng a coef f i c i ent  of  var i at i on of  10 per cent .   Eval uat e 
st r engt h of  concr et e by aver agi ng t est  r esul t s of  each set  of  st andar d 
cyl i nder s t est ed at  28 days.   Not  mor e t han 10 per cent  of  i ndi v i dual  
cyl i nder s t est ed may have a compr essi ve st r engt h l ess t han speci f i ed 
desi gn st r engt h.

2. 2   REI NFORCEMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 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.

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

Mat er i al s,  assembl y,  and pl acement  of  r ei nf or cement  must  conf or m t o t he 
r equi r ement s of  Sect i on [ 03 30 00 CAST- I N- PLACE CONCRETE]  [ _____] .

2. 3   CASI NGS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e par agr aph UNCASED SHAFT i f  onl y cased 
shaf t s ar e used.   Del et e par agr aphs CASI NGS and 
CASED SHAFT 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 .
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

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 must  be 
wat er t i ght .

2. 4   MATERI AL SUSTAI NABI LI TY CRI TERI A

For  mat er i al s used,  wher e appl i cabl e and t o ext ent  al l owed by per f or mance 
cr i t er i a,  pr ovi de and document  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG:

a.   Recycl ed cont ent  f or  f l y  ash and pozzol an

b.   Recycl ed cont ent  f or  Gr ound I r on Bl ast - Fur nace Sl ag

c.   Recycl ed cont ent  f or  Si l i ca Fume

d.   Mi ni mum [ 75 per cent ]  [ _____]  r ecycl ed cont ent  f or  st eel  used f or  
st r essed t endon r ei nf or ci ng
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PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

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 must  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 must  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   Pl acement

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)
 must  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   Tol er ance

A maxi mum 50 mm 2 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 may be a maxi mum of  t wo per cent  out  of  pl umb.   Bat t er  
i nst al l at i ons must  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 may not  exceed 0. 44 r ad 25 degr ees f r om t he 
ver t i cal .

Moni t or  PI Fs f or  heave i mmedi at el y af t er  i nst al l at i on and af t er  adj acent  
PI Fs ar e i nst al l ed.   I f  PI Fs heave mor e t han 13 mm 1/ 2 i nch not i f y t he 
Cont r act i ng Of f i cer .

3. 1. 4   PI F Damaged,  Mi sl 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 wi t hout  addi t i onal  cost  
t o t he Owner .

3. 1. 5   As- Dr i ven Sur vey

Af t er  t he i nst al l at i on of  each PI F gr oup i s compl et e,  pr ovi de t he 
Cont r act i ng Of f i cer  wi t h an as- dr i ven sur vey showi ng act ual  l ocat i on and 
t op el evat i on of  each PI F.   Do not  pr oceed wi t h pl aci ng concr et e unt i l  t he 
Cont r act i ng Of f i cer  has r evi ewed t he sur vey and ver i f i ed t he saf e l oad f or  
t he PI F gr oup dr i ven.   Pr esent  a sur vey i n such f or m t hat  i t  gi ves 
devi at i on f r om pl an l ocat i on i n t wo per pendi cul ar  di r ect i ons and 
el evat i ons of  each PI F t o near est  13 mm hal f  i nch.   Sur vey must  be 

SECTI ON 31 62 13. 26  Page 18



pr epar ed and cer t i f i ed by a l i censed l and sur veyor .

3. 1. 6   Pr ot ect i on of  Exi st i ng St r uct ur es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph onl y when pr ot ect i on 
of  exi st i ng st r uct ur es f r om pi l e dr i v i ng act i v i t i es 
i s r equi r ed.

I ndi cat e on t he dr awi ngs al l  st r uct ur es and 
f aci l i t i es f or  whi ch pr ot ect i on i s r equi r ed.   Al so 
pr ovi de a pr oj ect  speci f i c  document  t hat  det ai l s 
desi gn cr i t er i a,  r equi r ement s f or  pr econst r uct i on 
condi t i on sur veys,  post  const r uct i on condi t i on 
sur veys,  geot echni cal  i nst r ument at i on t o measur e 
gr ound movement s and any ot her  r equi r ement s.

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

Mi t i gat e i mpact  on exi st i ng f aci l i t i es due t o PI F i nst al l at i on act i v i t i es 
i n accor dance wi t h t he [ pr oj ect  speci f i c  document ]  [ _____] .

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.

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

Load 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 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  st 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 must  be 150 
mm 6 i nches above bot t om of  t ube.

3. 3   SHAFTS

3. 3. 1   Uncased Shaf t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e par agr aph UNCASED SHAFT i f  onl y cased 
shaf t s ar e used.   Del et e par agr aphs CASI NGS and 
CASED SHAFT 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
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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 Joul es 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 must  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. 3. 2   Cased Shaf t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e par agr aph UNCASED SHAFT i f  onl y cased 
shaf t s ar e used.   Del et e par agr aphs CASI NGS and 
CASED SHAFT 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  must  be suppor t ed l at er al l y or  PI F 
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  must  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 
must  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.

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

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 sl 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 .   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.
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3. 4   REI NFORCEMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 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.   Submi t  dr awi ngs,  det ai l s and 
schedul es.

3. 5   FI ELD QUALI TY CONTROL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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. 5. 1   Load Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s sect i on i s appl i cabl e t o axi al  
compr essi on l oad t est s.   Revi se accor di ngl y f or  
axi al  t ensi on l oad t est s ( ASTM D3689)  or  l at er al  
l oad t est s ( ASTM D3966/ D3966M) .   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 ] .   Load 
f r ames,  j acks,  pumps,  and di al  gauges ar e t he r esponsi bi l i t y  of  t he 
Cont r act or .

3. 5. 2   Test  Measur ement s

Mai nt ai n ul t i mat e t est  l oad as per  ASTM D1143/ D1143M.   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 i s 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 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  
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r ebound of  not  mor e t han 25. 4 mm one i nch. ]

3. 6   I NSPECTI ON AND SAFETY

Engage an i ndependent  t est i ng agency qual i f i ed accor di ng t o ASTM C1077 and 
ASTM E329 f or  t est i ng i ndi cat ed.   Submi t  t est i ng agency qual i f i cat i ons t o 
t he Cont r act i ng Of f i cer  f or  appr oval  at  l east  30 cal endar  days pr i or  t o 
i nst al l at i on. [   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 must  be i nspect ed and 
appr oved pr i or  t o i nst al l i ng shaf t . ]

3. 6. 1   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.   
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 ci 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

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 cl 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.

3. 7   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 t he I nt er nat i onal  Bui l di ng Code ( I BC) .

Thi s par agr aph wi l l  be appl i cabl e t o bot h new 
bui l di ngs desi gned and t o exi st i ng bui l di ng sei smi c 
r ehabi l i t at i on desi gns done accor di ng t o UFC 
1- 200- 01,  " Gener al  Bui l di ng Requi r ement s" ,  UFC 
3- 301- 01 " St r uct ur al  Engi neer i ng" ,  and UFC 3- 301- 02 
" Desi gn of  Ri sk Cat egor y V St r uct ur es,  Nat i onal  
St r at egi c Mi l i t ar y Asset s" .

I ndi cat e on t he dr awi ngs al l  l ocat i ons and al l  
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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 Chapt er  17 of  t he I BC.   
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 Sect i on 01 45 35 SPECI AL I NSPECTI ONS.

[ 3. 8   VI BRATI ON CONTROL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph when vi br at i on 
moni t or i ng i s r equi r ed.   Add any addi t i onal  cr i t er i a 
or  r equi r ement s as necessar y t o t he par t i cul ar  
pr oj ect .

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

Per f or m vi br at i on moni t or i ng at  t he l ocat i ons[  shown i n t he pl an] [  deci ded 
by t he Cont r act i ng Of f i cer ]  dur i ng t he PI F i nst al l at i on oper at i ons.   
Per f or m vi br at i on moni t or i ng [ usi ng]  [ sei smogr aphs]  [ and geophones]  wi t hi n 
a di st ance of  [ 61]  [ _____]  met er s [ 200]  [ _____]  f eet  f r om t he PI F 
i nst al l at i on act i v i t y. [   Engage t he ser vi ces of  a qual i f i ed,  i ndependent  
v i br at i on consul t ant ,  accept abl e t o t he Gover nment ,  t o conduct  t he 
v i br at i on moni t or i ng.   The vi br at i on consul t ant  must  have mi ni mum of  [ 5]  
[ _____]  year s of  exper i ence i n v i br at i on moni t or i ng.   A mi ni mum of  [ 28]  
[ _____]  days bef or e t he i nst al l at i on of  v i br at i on moni t or s,  submi t  t o t he 
Gover nment  t he name of  t he v i br at i on consul t ant  and a l i s t  of  at  l east  
[ t hr ee]  [ _____]  pr evi ousl y compl et ed pr oj ect s of  s i mi l ar  scope and 
pur pose. ]

Pr i or  t o t he PI F i nst al l at i on act i v i t i es,  obt ai n basel i ne r eadi ngs of  
ambi ent  v i br at i ons.   The vi br at i on dur i ng t he PI F i nst al l at i on act i v i t i es 
must  be l i mi t ed t o[  a peak par t i c l e vel oci t y of  not  mor e t han [ 5]  [ _____]  
cm [ 2. 0]  [ _____]  i nches per  second] [  t he l i mi t s ment i oned i n t he [ cont r act  
document s]  [ _____] ] . [   Det er mi ne appr opr i at e v i br at i on l i mi t s as per  [ US 
Bur eau of  Mi nes ] [ Amer i can Associ at i on of  St at e Hi ghway and Tr anspor t at i on 
Of f i c i al s ( AASHTO)  ] gui del i nes. ]   Dur i ng PI F i nst al l at i on act i v i t i es,  
moni t or  t he v i br at i ons t o ensur e t he l i mi t s ar e not  exceeded.   I f  t he 
l i mi t s ar e exceeded,  cease t he PI F i nst al l at i on act i v i t y causi ng t he 
vi br at i on unt i l  [ t he Vi br at i on consul t ant  and t he Cont r act i ng Of f i cer ]  
[ _____]  ar e on si t e t o obser ve t he st r uct ur es near est  t o t he v i br at i on 
moni t or  whi ch has exceeded t he l i mi t s.

The Cont r act or  i s r esponsi bl e f or  al l  damages r esul t i ng f r om t he PI F 
i nst al l at i on oper at i ons and must  t ake what ever  measur es necessar y t o 
mai nt ai n peak par t i c l e vel oci t y wi t hi n t he speci f i ed l i mi t .   Af t er  
compl et i on of  t he pr oj ect ,  r emove t he vi br at i on moni t or s of f  t he s i t e and 
of f  Gover nment  pr oper t y and r est or e t he moni t or i ng l ocat i ons back t o t hei r  
or i gi nal  condi t i on.

] [ 3. 9   NOI SE CONTROL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph when noi se moni t or i ng 
i s r equi r ed.  Add any addi t i onal  cr i t er i a,  r ef er ences 
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or  r equi r ement s as necessar y t o t he par t i cul ar  
pr oj ect .

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

Per f or m noi se moni t or i ng at  t he l ocat i ons [ shown i n t he pl an]  [ deci ded by 
t he Cont r act i ng Of f i cer ]  [ at  noi se sensi t i ve publ i c ar eas]  dur i ng t he PI F 
i nst al l at i on oper at i ons. [   Per f or m noi se moni t or i ng usi ng [ noi se met er s] [ ,  
and]  [ _____] . ] [   Engage t he ser vi ces of  a qual i f i ed,  i ndependent  noi se 
consul t ant ,  accept abl e t o t he Gover nment ,  t o conduct  t he noi se moni t or i ng.  
The noi se consul t ant  must  have mi ni mum of  [ 5]  [ _____]  year s of  exper i ence 
i n noi se moni t or i ng.   A mi ni mum of  [ 28]  [ _____]  days bef or e t he 
i nst al l at i on of  noi se moni t or s,  submi t  t o t he Gover nment  t he name of  t he 
noi se consul t ant  and a l i s t  of  at  l east  [ t hr ee]  [ _____]  pr evi ousl y 
compl et ed pr oj ect s of  s i mi l ar  scope and pur pose. ]

Pr i or  t o t he PI F i nst al l at i on act i v i t i es,  obt ai n basel i ne r eadi ngs of  
ambi ent  noi se l evel s. [   The noi se l i mi t s ar e ment i oned i n t he [ pl an]  
[ cont r act  document s] . ] [   Det er mi ne appr opr i at e noi se l i mi t s as per  [ l ocal  
agency]  [ Occupat i on Saf et y and Heal t h Admi ni st r at i on]  gui del i nes. ]   Dur i ng 
PI F i nst al l at i on act i v i t i es,  moni t or  t he noi se t o ensur e t he l i mi t s ar e 
not  exceeded.   I f  t he l i mi t s ar e exceeded,  cease t he PI F i nst al l at i on 
act i v i t y and i nst al l  noi se mi t i gat i on measur es.

The Cont r act or  i s r esponsi bl e f or  al l  damages r esul t i ng f r om t he PI F 
i nst al l at i on and must  t ake what ever  measur es necessar y t o mai nt ai n noi se 
wi t hi n t he speci f i ed l i mi t .   Af t er  compl et i on of  t he pr oj ect ,  r emove t he 
noi se moni t or s of f  t he s i t e and of f  Gover nment  pr oper t y and r est or e t he 
moni t or i ng l ocat i ons back t o t hei r  or i gi nal  condi t i on.

] [ 3. 10   PRECONSTRUCTI ON CONDI TI ON SURVEY

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Add any addi t i onal  cr i t er i a,  r ef er ences or  
r equi r ement s as necessar y t o t he par t i cul ar  pr oj ect .

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

Per f or m pr econst r uct i on condi t i on sur vey of  [ st r uct ur es]  [ and ut i l i t i es]  
[ wi t hi n [ 61]  [ _____]  met er s [ 200]  [ _____]  f eet  of  t he PI F i nst al l at i on 
act i v i t y]  [ speci f i ed i n t he pl ans]  [ deci ded by t he Cont r act i ng Of f i cer ] .   
Per f or m out r each t o t he owner  of  t he st r uct ur es [ 28]  [ _____]  days bef or e 
per f or mi ng t he pr econst r uct i on condi t i on sur vey.   Obt ai n wr i t t en 
per mi ssi on f r om t he owner  of  t he st r uct ur e pr i or  t o accessi ng t he 
st r uct ur e.   The pr econst r uct i on condi t i on sur vey must  i ncl ude vi deo and 
phot ogr aphi c document at i on of  t he ext er i or  and i nt er i or  of  above gr ound 
st r uct ur es and of  t he i nt er i or  of  under gr ound st r uct ur es.   Vi deo 
document at i on must  be i n hi gh def i ni t i on,  and show exi st i ng condi t i ons and 
hi ghl i ght ,  wher e possi bl e,  exi st i ng cr acks,  det er i or at ed concr et e,  exposed 
and cor r oded r ei nf or cement ,  cr acked or  br oken br i ck or  mor t ar ,  and ot her  
s i gns of  di st r ess.   For  ut i l i t i es,  per f or m t he sur vey when t he gr eat est  
ext ent  of  t he i nt er i or  i s  exposed.   Pr ovi de suppl ement ar y ar t i f i c i al  
l i ght i ng as needed.   The vi deo must  i ncl ude annot at i on wi t h l ocat i on and 
st r uct ur e nomencl at ur e whi ch descr i bes any ar eas of  di st r ess over  t he 
v i deo and t i me code super i mposed on t he vi deo.   Phot ogr aphs must  be 
accompani ed by sket ches or  descr i pt i ons t hat  i ndi cat e t he l ocat i on and 
di r ect i on of  each phot ogr aph.   For  each st r uct ur e sur veyed,  pr ovi de a 
Pr e- Const r uct i on Condi t i on Sur vey Repor t  f ol l owi ng compl et i on of  t he 
sur vey.   The r epor t  must  cont ai n al l  document at i on associ at ed wi t h t he 
sur vey i ncl udi ng DVD copi es.  I n t he r epor t ,  i ncl ude not es,  sket ches,  
phot ogr aphs,  and vi deos.  Pr ovi de gener al  i nf or mat i on,  such as l ocat i on 
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det ai l s and st r uct ur e t ype,  as wel l  as par t i cul ar  i nf or mat i on on 
mat er i al s,  condi t i on,  exi st i ng damage,  aper t ur e and per si st ence of  cr acks,  
and di sr epai r  obser ved dur i ng v i sual  sur vey.   Pr ovi de a gr aphi cal  
depi ct i on of  l ocat i ons of  damage or  ot her  f eat ur es of  concer n.   Submi t  t he 
Pr econst r uct i on Condi t i on Sur vey Repor t s no l at er  t han [ 28]  [ _____]  days 
bef or e t he commencement  of  PI F i nst al l at i on act i v i t y.  Accept  
r esponsi bi l i t y  f or  damages t o exi st i ng adj acent  or  adj oi ni ng st r uct ur es 
cr eat ed by PI F i nst al l at i on wor k,  and r epai r  any damages t o t hese 
st r uct ur es wi t hout  cost  t o t he Gover nment .

] [ 3. 11   CONSTRUCTI ON I NSTRUMENTATI ON AND MONI TORI NG PROGRAM

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s sect i on i f  i nst r ument at i on i s t o 
be i nst al l ed due t o concer ns about  v i br at i on,  
set t l ement ,  l at er al  movement ,  et c.  dur i ng PI F 
i nst al l at i on act i v i t i es.   I nst r ument at i on shoul d be 
speci f i ed and i ncl uded i n t he speci f i cat i on.   Thi s 
sect i on can be del et ed i f  t her e ar e no 
i nst r ument at i on r equi r ement s.

Add any addi t i onal  cr i t er i a or  r equi r ement s as 
necessar y f or  t he par t i cul ar  pr oj ect .

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

Pr epar e a geot echni cal  i nst r ument at i on pr ogr am t o moni t or  set t l ement  [ and 
l at er al  movement ]  of  t empor ar y and per manent  st r uct ur es,  ut i l i t i es,  
[ embankment s]  [ and excavat i ons]  dur i ng PI F i nst al l at i on.   The desi gn and 
di st r i but i on of  i nst r ument at i on must  demonst r at e an under st andi ng of  t he 
need,  pur pose and appl i cat i on of  each pr oposed t ype. [   Per f or m noi se and 
vi br at i on moni t or i ng i n accor dance wi t h NOI SE CONTROL and VI BRATI ON 
CONTROL sect i ons. ]

Ext end moni t or i ng bef or e,  dur i ng and f or  a per i od af t er  compl et i on of  
const r uct i on act i v i t i es r el at ed t o PI F i nst al l at i on when l ong- t er m 
per f or mance i ssues ar e a concer n.   Desi gn t he moni t or i ng pl an t o pr ot ect  
adj acent  st r uct ur es and ut i l i t i es agai nst  damage due t o t he PI F 
i nst al l at i on act i v i t i es.   Est abl i sh l i mi t i ng val ues of  ver t i cal  [ and 
hor i zont al ]  movement  [ and angul ar  di st or t i on]  [ and vi br at i on]  f or  each 
st r uct ur e and ut i l i t y  wi t hi n t he zone of  i nf l uence,  subj ect  t o r evi ew by 
t he Gover nment .

Pr epar e a r epor t  det ai l i ng t he pr oposed pr ogr am of  i nst r ument at i on and 
moni t or i ng,  est abl i shi ng t hr eshol d val ues of  moni t or ed par amet er s,  and 
descr i bi ng t he r esponse pl ans t hat  wi l l  be i mpl ement ed when t hr eshol d 
par amet er s ar e exceeded.   I ncl ude det ai l s about  i nst r ument at i on 
consul t ant ' s exper i ence,  appr opr i at e t ypes,  quant i t i es,  l ocat i ons and 
moni t or i ng f r equenci es of  t he i nst r ument s.

Upon accept ance of  t he i nst r ument at i on and moni t or i ng pr ogr am,  pr ovi de,  
i nst al l  and moni t or  t he i nst r ument at i on and i nt er pr et  t he dat a.   Submi t  
i nst r ument at i on dat a r epor t s not  l ess t han ever y [ _____]  days af t er  t he 
moni t or i ng pr ogr am has begun.   Take cor r ect i ve act i ons,  as necessar y,  
based on t he f i el d i nst r ument at i on dat a and as def i ned i n t he 
i nst r ument at i on and moni t or i ng pr ogr am.

]         - -  End of  Sect i on - -
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