
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 31 41 16 ( November  2020)

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

Pr epar i ng Act i v i t y:   USACE Super sedi ng
UFGS- 31 41 16 ( August  2009)

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

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON TABLE OF CONTENTS

DI VI SI ON 31 -  EARTHWORK

SECTI ON 31 41 16

METAL SHEET PI LI NG

11/ 20

PART 1   GENERAL

  1. 1   DESCRI PTI ON
  1. 2   REFERENCES
  1. 3   BASI S OF BI D
    1. 3. 1   Cont r act or ' s Geot echni cal  Consul t ant
    1. 3. 2   Lump Sum Payment
    1. 3. 3   Uni t  Pr i ces
      1. 3. 3. 1   St eel  Sheet  Pi l i ng,  Type [ _____] ,  Gr ade [ _____]
        1. 3. 3. 1. 1   Payment
        1. 3. 3. 1. 2   Measur ement
        1. 3. 3. 1. 3   Uni t  of  Measur e
      1. 3. 3. 2   St eel  Fabr i cat ed Sect i ons,  Type[ s]  [ _____] ,  Gr ade [ _____]
        1. 3. 3. 2. 1   Payment
        1. 3. 3. 2. 2   Measur ement
        1. 3. 3. 2. 3   Uni t  of  Measur e
      1. 3. 3. 3   St eel  Sheet  Pi l i ng -  Gover nment  Fur ni shed
        1. 3. 3. 3. 1   Payment
        1. 3. 3. 3. 2   Measur ement
        1. 3. 3. 3. 3   Uni t  of  Measur e
      1. 3. 3. 4   Al umi num Sheet  Pi l i ng,  Type [ _____]
        1. 3. 3. 4. 1   Payment
        1. 3. 3. 4. 2   Measur ement
        1. 3. 3. 4. 3   Uni t  of  Measur e
      1. 3. 3. 5   Al umi num Fabr i cat ed Sect i ons,  Type[ s]  [ _____]
        1. 3. 3. 5. 1   Payment
        1. 3. 3. 5. 2   Measur ement
        1. 3. 3. 5. 3   Uni t  of  Measur e
      1. 3. 3. 6   Al umi num Sheet  Pi l i ng -  Gover nment  Fur ni shed
        1. 3. 3. 6. 1   Payment
        1. 3. 3. 6. 2   Measur ement
        1. 3. 3. 6. 3   Uni t  of  Measur e
      1. 3. 3. 7   Cut - Of f s
        1. 3. 3. 7. 1   Payment

SECTI ON 31 41 16  Page 1



        1. 3. 3. 7. 2   Measur ement
        1. 3. 3. 7. 3   Uni t  of  Measur e
      1. 3. 3. 8   Spl i ces
        1. 3. 3. 8. 1   Payment
        1. 3. 3. 8. 2   Measur ement
        1. 3. 3. 8. 3   Uni t  of  Measur e
      1. 3. 3. 9   Pul l ed Pi l i ngs
        1. 3. 3. 9. 1   Payment
        1. 3. 3. 9. 2   Measur ement
        1. 3. 3. 9. 3   Uni t  of  Measur e
      1. 3. 3. 10   Removal  of  Sheet  Pi l i ngs
        1. 3. 3. 10. 1   Payment
        1. 3. 3. 10. 2   Measur ement
        1. 3. 3. 10. 3   Uni t  of  Measur e
  1. 4   NAVY PROJECT PRI CE AND PAYMENT PROCEDURES
    1. 4. 1   Basi s of  Bi ds
    1. 4. 2   Measur ement  and Payment
      1. 4. 2. 1   NAVFAC PAC Pr oj ect s
      1. 4. 2. 2   NAVFAC LANT Pr oj ect s
  1. 5   ESTI MATED QUANTI TI ES
  1. 6   SUBMI TTALS
  1. 7   DELI VERY,  STORAGE,  AND HANDLI NG
    1. 7. 1   Del i ver y and St or age
    1. 7. 2   Handl i ng
    1. 7. 3   Damaged Pi l es
  1. 8   MATERI AL CERTI FI CATES
  1. 9   I NTERLOCKED JOI NT TENSI ON TEST

PART 2   PRODUCTS

  2. 1   METAL SHEET PI LI NG
    2. 1. 1   I nt er l ocks
    2. 1. 2   Gener al  Requi r ement s
  2. 2   APPURTENANT METAL MATERI ALS
  2. 3   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS
    2. 3. 1   Mat er i al s Test s
    2. 3. 2   I nt er l ocked Joi nt  St r engt h i n Tensi on Test
  2. 4   PI LE DRI VI NG EQUI PMENT
    2. 4. 1   Dr i v i ng Hammer s
    2. 4. 2   Jet t i ng Equi pment

PART 3   EXECUTI ON

  3. 1   PRELI MI NARY WORK
    3. 1. 1   Pi l e Lengt h Mar ki ngs
  3. 2   EARTHWORK
  3. 3   I NSTALLATI ON
    3. 3. 1   Pl aci ng and Dr i v i ng
      3. 3. 1. 1   Pl aci ng
      3. 3. 1. 2   Dr i v i ng
    3. 3. 2   Cut t i ng- Of f  and Spl i c i ng
    3. 3. 3   I nspect i on of  Dr i ven Pi l i ng
    3. 3. 4   Pul l i ng and Redr i v i ng
    3. 3. 5   Test i ng Agency Qual i f i cat i ons
    3. 3. 6   Sur vey Dat a
  3. 4   DRAI NAGE
  3. 5   ANCHORS
  3. 6   REMOVAL
    3. 6. 1   Pul l i ng

SECTI ON 31 41 16  Page 2



    3. 6. 2   Sor t i ng,  Cl eani ng,  I nvent or yi ng and St or i ng
  3. 7   I NSTALLATI ON RECORDS
  3. 8   VI BRATI ON CONTROL
  3. 9   NOI SE CONTROL
  3. 10   PRECONSTRUCTI ON CONDI TI ON SURVEY
  3. 11   CONSTRUCTI ON I NSTRUMENTATI ON AND MONI TORI NG PROGRAM

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

SECTI ON 31 41 16  Page 3



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 31 41 16 ( November  2020)

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

Pr epar i ng Act i v i t y:   USACE Super sedi ng
UFGS- 31 41 16 ( August  2009)

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

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 31 41 16

METAL SHEET PI LI NG
11/ 20

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  met al  sheet  pi l i ng.   Thi s sect i on 
was or i gi nal l y devel oped f or  USACE Ci vi l  Wor ks 
pr oj ect s.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per manent  ear t h r et ai ni ng st r uct ur es made 
wi t h st eel  sheet  pi l i ng such as cai ssons,  quay 
wal l s,  and r et ai ni ng wal l s ar e cover ed by t hi s 
sect i on.   Tempor ar y st r uct ur es such as shor i ng and 
sheet i ng ar e t he r esponsi bi l i t y  of  t he Cont r act or  
and unl ess r equi r ed by condi t i ons of  t he pr oj ect ,  
ar e not  t o be cover ed by t hi s sect i on.   The ext ent  
and l ocat i on of  t he wor k t o be accompl i shed shoul d 
be i ndi cat ed on t he pr oj ect  dr awi ngs.

The f ol l owi ng i nf or mat i on must  al so be shown on t he 
pr oj ect  dr awi ngs:
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1.    Locat i on of  pi l es.
2.    Soi l  dat a,  wher e r equi r ed.
3.    Pi l e shape.
4.    Pi l e s i ze and wei ght .
5.    Lengt h or  t i p and cut - of f  el evat i ons.

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

1. 1   DESCRI PTI ON

Desi gn,  f ur ni sh,  i nst al l  and t est  met al  sheet  pi l es at  t he l ocat i ons 
i ndi cat ed on t he dr awi ngs and speci f i ed her ei n.   [ 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. 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 WELDI NG SOCI ETY ( AWS)

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

AWS D1. 5M/ D1. 5 ( 2020;  Er r at a 1 2022)  Br i dge Wel di ng Code

ASTM I NTERNATI ONAL ( ASTM)

ASTM A6/ A6M ( 2023)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Rol l ed St r uct ur al  St eel  
Bar s,  Pl at es,  Shapes,  and Sheet  Pi l i ng

ASTM A328/ A328M ( 2013;  R 2018)  St andar d Speci f i cat i on f or  
St eel  Sheet  Pi l i ng

ASTM A572/ A572M ( 2021;  E 2021)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy Col umbi um- Vanadi um 
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St r uct ur al  St eel

ASTM A690/ A690M ( 2013a;  R 2018)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy Ni ckel ,  Copper ,  
Phosphor us St eel  H- Pi l es and Sheet  Pi l i ng 
wi t h At mospher i c Cor r osi on Resi st ance f or  
Use i n Mar i ne Envi r onment s

ASTM A857/ A857M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
St eel  Sheet  Pi l i ng,  Col d- For med,  Li ght  Gage

ASTM B221 ( 2021)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes

ASTM B221M ( 2021)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes ( Met r i c)

ASTM B308/ B308M ( 2010;  R 2020)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy 6061- T6 St andar d St r uct ur al  
Pr of i l es

ASTM D4945 ( 2017)  St andar d Test  Met hod f or  
Hi gh- St r ai n Dynami c Test i ng of  Deep 
Foundat i ons

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   BASI S OF BI D

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

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use " Lump Sum"  par agr aph bel ow f or  l ump
( pr i nci pal )  sum bi ddi ng of  pi l es.   Use t hi s i n al l  
pr oj ect s except  t hose wher e exact  pi l e 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 l es,  pi l e capaci t y,  
pi l e 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 l es.   Speci f y uni t  pr i ce bi d i t ems f or  pi l es 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.   
Lengt hs of  pi l es must  be det er mi ned 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 l es var i es as t he l engt h 
i ncr eases or  decr eases.   Ref er  t o St andar d Test  
Met hod f or  Hi gh- St r ai n Dynami c Test i ng of  Deep 
Foundat i ons ( ASTM D4945) .

Whenever  sheet  pi l i ng sect i on pr oper t i es gr eat er  
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t han r equi r ed by desi gn ar e accept abl e,  " ( Mi n. ) "  
shoul d be i ndi cat ed af t er  t he appl i cabl e val ue shown 
i n t hi s speci f i cat i on or  on t he dr awi ngs.

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

1. 3. 1   Cont r act or ' s Geot echni cal  Consul t ant

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 and Pi l e Dynami c Anal ysi s,  t o 
obser ve t est  pi l e i nst al l at i on and pr oduct i on pi l e 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 must  have no empl oyee of  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. 3. 2   Lump Sum Payment

Base bi ds upon pr ovi di ng t he number ,  s i ze,  capaci t y,  and l engt h of  pi l es 
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 Sect i on [ Sect i on 
Modul us] *

[ Moment  
of  
I ner t i a] * *

Lengt h 
( t i p t o 
cut - of f )

[ _____] [ _____]

* Sect i on pr oper t i es shoul d be det ai l ed per  f oot  of  wal l ,  i n3 per  f t .
* * Sect i on pr oper t i es shoul d be det ai l ed per  f oot  of  wal l ,  i n4 per  f t . ]

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:   del i ver ,  handl e,  i nst al l ,  cut - of f ,  di spose of  
any cut - of f s,  pul l out ,  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,  pr e- dr i l l i ng,  and r edr i v i ng heaved pi l es.   I f ,  i n 
r edr i v i ng,  i t  i s  f ound t hat  any pi l e i s not  of  suf f i c i ent  l engt h t o 
pr ovi de t he r equi r ement s 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 l es t o be 
pr ovi ded and i nst al l ed by changi ng t he pi l e l ocat i ons or  el evat i ons,  
r equi r i ng t he i nst al l at i on of  addi t i onal  pi l es,  or  di r ect i ng t he omi ssi on 
of  pi l es f r om t he r equi r ement s shown and speci f i ed.   I f  t ot al  number  of  
pi l es 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 l es wi l l  be based on successf ul l y i nst al l i ng pi l es 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 :   damaged,  r ej ect ed,  or  mi spl aced 
pi l es;  wi t hdr awn pi l es;  any por t i on of  a pi l e r emai ni ng above t he cut - of f  
el evat i on;  backdr i v i ng;  cut t i ng of f  pi l es;  spl i c i ng;  bui l d- ups;  any 
cut - of f  l engt h of  pi l es;  or  ot her  excesses beyond t he assumed pi l e 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. 3. 3   Uni t  Pr i ces

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

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

1. 3. 3. 1   St eel  Sheet  Pi l i ng,  Type [ _____] ,  Gr ade [ _____]

1. 3. 3. 1. 1   Payment

Payment  f or  sheet  pi l i ng quant i t i es wi l l  be made at  t he appl i cabl e 
cont r act  pr i ce per  l i near  met er  f oot  f or  f ur ni shed and i nst al l ed sheet  
pi l i ng.   Payment  wi l l  cover  al l  cost  of  f ur ni shi ng,  handl i ng,  st or i ng and 
i nst al l i ng pi l i ng i ncl udi ng pl aci ng,  dr i v i ng,  cut t i ng hol es and ot her  
mat er i al s,  and wor k i nci dent  t her et o.

1. 3. 3. 1. 2   Measur ement

The l engt h of  sheet  pi l i ng i nst al l ed [ and r emoved]  wi l l  be measur ed t o t he 
near est  t ent h of  a l i near  met er  f oot .   For  i nst al l ed pi l i ngs di r ect ed t o 
be cut  of f  bef or e r eachi ng t he penet r at i on dept h shown,  t he por t i on cut  
of f  wi l l  be measur ed f or  payment  as t he di f f er ence bet ween t he t ot al  
l engt h of  pi l i ng shown on t he pl ans f or  t hat  l ocat i on and t he l engt h of  
pi l i ng i nst al l ed bel ow t he poi nt  of  cut - of f .

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

Li near  met er  f oot .

1. 3. 3. 2   St eel  Fabr i cat ed Sect i ons,  Type[ s]  [ _____] ,  Gr ade [ _____]

1. 3. 3. 2. 1   Payment

Payment  f or  sheet  pi l i ng quant i t i es wi l l  be made at  t he appl i cabl e 
cont r act  pr i ce per  l i near  met er  f oot  f or  f ur ni shed and i nst al l ed sheet  
pi l i ng.
Payment  wi l l  cover  al l  cost  of  f ur ni shi ng,  handl i ng,  st or i ng and 
i nst al l i ng pi l i ng i ncl udi ng pl aci ng,  dr i v i ng,  cut t i ng hol es and ot her  
mat er i al s and wor k i nci dent  t her et o [ except  t he cost  of  f ur ni shi ng pi l i ng 
wi l l  not  be i ncl uded i n t he cont r act  pr i ce f or  Gover nment  f ur ni shed 
pi l i ng] .

1. 3. 3. 2. 2   Measur ement

The l engt h of  sheet  pi l i ng i nst al l ed [ and r emoved]  wi l l  be measur ed t o t he 
near est  t ent h of  a l i near  met er  f oot .   For  i nst al l ed pi l i ngs di r ect ed t o 
be cut  of f  bef or e r eachi ng t he penet r at i on dept h shown,  t he por t i on cut  
of f  wi l l  be measur ed f or  payment  as t he di f f er ence bet ween t he t ot al  
l engt h of  pi l i ng shown on t he pl ans f or  t hat  l ocat i on and t he l engt h of  
pi l i ng i nst al l ed bel ow t he poi nt  of  cut - of f .

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

Li near  met er  f oot .

1. 3. 3. 3   St eel  Sheet  Pi l i ng -  Gover nment  Fur ni shed

1. 3. 3. 3. 1   Payment

Payment  f or  sheet  pi l i ng quant i t i es wi l l  be made at  t he appl i cabl e 
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cont r act  pr i ce per  l i near  met er  f oot  f or  f ur ni shed and i nst al l ed sheet  
pi l i ng.   Payment  wi l l  cover  al l  cost  of  f ur ni shi ng,  handl i ng,  st or i ng and 
i nst al l i ng pi l i ng i ncl udi ng pl aci ng,  dr i v i ng,  cut t i ng hol es and ot her  
mat er i al s and wor k i nci dent  t her et o [ except  t he cost  of  f ur ni shi ng pi l i ng 
wi l l  not  be i ncl uded i n t he cont r act  pr i ce f or  Gover nment  f ur ni shed 
pi l i ng] .

1. 3. 3. 3. 2   Measur ement

The l engt h of  sheet  pi l i ng i nst al l ed [ and r emoved]  wi l l  be measur ed t o t he 
near est  t ent h of  a l i near  met er  f oot .   For  i nst al l ed pi l i ngs di r ect ed t o 
be cut  of f  bef or e r eachi ng t he penet r at i on dept h shown,  t he por t i on cut  
of f  wi l l  be measur ed f or  payment  as t he di f f er ence bet ween t he t ot al  
l engt h of  pi l i ng shown on t he pl ans f or  t hat  l ocat i on and t he l engt h of  
pi l i ng i nst al l ed bel ow t he poi nt  of  cut - of f .

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

Li near  met er  f oot .

1. 3. 3. 4   Al umi num Sheet  Pi l i ng,  Type [ _____]

1. 3. 3. 4. 1   Payment

Payment  f or  sheet  pi l i ng quant i t i es wi l l  be made at  t he appl i cabl e 
cont r act  pr i ce per  l i near  met er  f oot  f or  f ur ni shed and i nst al l ed sheet  
pi l i ng.   Payment  wi l l  cover  al l  cost  of  f ur ni shi ng,  handl i ng,  st or i ng and 
i nst al l i ng pi l i ng i ncl udi ng pl aci ng,  dr i v i ng,  cut t i ng hol es and ot her  
mat er i al s and wor k i nci dent  t her et o [ except  t he cost  of  f ur ni shi ng pi l i ng 
wi l l  not  be i ncl uded i n t he cont r act  pr i ce f or  Gover nment  f ur ni shed 
pi l i ng] .

1. 3. 3. 4. 2   Measur ement

The l engt h of  sheet  pi l i ng i nst al l ed [ and r emoved]  wi l l  be measur ed t o t he 
near est  t ent h of  a l i near  met er  f oot .   For  i nst al l ed pi l i ngs di r ect ed t o 
be cut  of f  bef or e r eachi ng t he penet r at i on dept h shown,  t he por t i on cut  
of f  wi l l  be measur ed f or  payment  as t he di f f er ence bet ween t he t ot al  
l engt h of  pi l i ng shown on t he pl ans f or  t hat  l ocat i on and t he l engt h of  
pi l i ng i nst al l ed bel ow t he poi nt  of  cut - of f .

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

Li near  met er  f oot .

1. 3. 3. 5   Al umi num Fabr i cat ed Sect i ons,  Type[ s]  [ _____]

1. 3. 3. 5. 1   Payment

Payment  f or  sheet  pi l i ng quant i t i es wi l l  be made at  t he appl i cabl e 
cont r act  pr i ce per  l i near  met er  f oot  f or  f ur ni shed and i nst al l ed sheet  
pi l i ng.   Payment  wi l l  cover  al l  cost  of  f ur ni shi ng,  handl i ng,  st or i ng and 
i nst al l i ng pi l i ng i ncl udi ng pl aci ng,  dr i v i ng,  cut t i ng hol es and ot her  
mat er i al s and wor k i nci dent  t her et o [ except  t he cost  of  f ur ni shi ng pi l i ng 
wi l l  not  be i ncl uded i n t he cont r act  pr i ce f or  Gover nment  f ur ni shed 
pi l i ng] .
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1. 3. 3. 5. 2   Measur ement

The l engt h of  sheet  pi l i ng i nst al l ed [ and r emoved]  wi l l  be measur ed t o t he 
near est  t ent h of  a l i near  met er  f oot .   For  i nst al l ed pi l i ngs di r ect ed t o 
be cut  of f  bef or e r eachi ng t he penet r at i on dept h shown,  t he por t i on cut  
of f  wi l l  be measur ed f or  payment  as t he di f f er ence bet ween t he t ot al  
l engt h of  pi l i ng shown on t he pl ans f or  t hat  l ocat i on and t he l engt h of  
pi l i ng i nst al l ed bel ow t he poi nt  of  cut - of f .

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

Li near  met er  f oot .

1. 3. 3. 6   Al umi num Sheet  Pi l i ng -  Gover nment  Fur ni shed

1. 3. 3. 6. 1   Payment

Payment  f or  sheet  pi l i ng quant i t i es wi l l  be made at  t he appl i cabl e 
cont r act  pr i ce per  l i near  met er  f oot  f or  f ur ni shed and i nst al l ed sheet  
pi l i ng.   Payment  wi l l  cover  al l  cost  of  f ur ni shi ng,  handl i ng,  st or i ng and 
i nst al l i ng pi l i ng i ncl udi ng pl aci ng,  dr i v i ng,  cut t i ng hol es and ot her  
mat er i al s and wor k i nci dent  t her et o [ except  t he cost  of  f ur ni shi ng pi l i ng 
wi l l  not  be i ncl uded i n t he cont r act  pr i ce f or  Gover nment  f ur ni shed 
pi l i ng] .

1. 3. 3. 6. 2   Measur ement

The l engt h of  sheet  pi l i ng i nst al l ed [ and r emoved]  wi l l  be measur ed t o t he 
near est  t ent h of  a l i near  met er  f oot .   For  i nst al l ed pi l i ngs di r ect ed t o 
be cut  of f  bef or e r eachi ng t he penet r at i on dept h shown,  t he por t i on cut  
of f  wi l l  be measur ed f or  payment  as t he di f f er ence bet ween t he t ot al  
l engt h of  pi l i ng shown on t he pl ans f or  t hat  l ocat i on and t he l engt h of  
pi l i ng i nst al l ed bel ow t he poi nt  of  cut - of f .

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

Li near  met er  f oot .

1. 3. 3. 7   Cut - Of f s

1. 3. 3. 7. 1   Payment

When pi l i ngs whi ch have not  been dr i ven t o penet r at i on dept hs shown ar e 
di r ect ed t o be cut  of f ,  except  f or  cut - of f s due t o excessi ve bat t er i ng,  a 
l ump sum payment  wi l l  be made f or  cut t i ng of f  each pi l i ng.

1. 3. 3. 7. 2   Measur ement

An addi t i onal  sum wi l l  be pai d f or  each l i near  met er  f oot  of  t he por t i on 
cut  of f  and measur ed f or  payment .   For  i nst al l ed pi l i ngs di r ect ed t o be 
cut  of f  bef or e r eachi ng t he penet r at i on dept h shown,  t he por t i on cut  of f  
wi l l  be measur ed f or  payment  as t he di f f er ence bet ween t he t ot al  l engt h of  
pi l i ng shown on t he pl ans f or  t hat  l ocat i on and t he l engt h of  pi l i ng 
i nst al l ed bel ow t he poi nt  of  cut - of f  at  t he r at e of  50 per cent  of  t he 
appl i cabl e cont r act  uni t  pr i ce. [   No payment  wi l l  be made f or  cut - of f  
por t i ons of  Gover nment  f ur ni shed pi l i ngs. ]
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1. 3. 3. 7. 3   Uni t  of  Measur e

Each.

1. 3. 3. 8   Spl i ces

1. 3. 3. 8. 1   Payment

Payment  wi l l  be made f or  each pi l i ng spl i ced at  t he di r ect i on of  t he 
Cont r act i ng Of f i cer  t o dr i ve t he pi l i ng t o a dept h gr eat er  t han shown and 
ext end i t  up t o t he r equi r ed t op el evat i on.   An addi t i onal  sum wi l l  be 
pai d f or  each l i near  met er  f oot  of  t he pi l i ng ext ensi on at  t he appl i cabl e 
cont r act  uni t  pr i ce.

1. 3. 3. 8. 2   Measur ement

Spl i ces wi l l  be measur ed f or  payment  f or  each pi l i ng spl i ced.

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

Each.

1. 3. 3. 9   Pul l ed Pi l i ngs

1. 3. 3. 9. 1   Payment

The Cont r act or  f ur ni shed pi l i ngs whi ch have been i nst al l ed and ar e pul l ed 
at  t he di r ect i on of  t he Cont r act i ng Of f i cer  and f ound t o be i n good 
condi t i on wi l l  be pai d f or  at  t he appl i cabl e cont r act  uni t  pr i ce f or  
f ur ni shi ng and i nst al l i ng t he pi l i ngs i n t hei r  i ni t i al  posi t i on pl us t he 
appl i cabl e cont r act  uni t  pr i ce f or  t he cost  of  pul l i ng.

1. 3. 3. 9. 2   Measur ement

When such pul l ed pi l i ngs ar e r edr i ven,  an addi t i onal  amount  equal  t o 50 
per cent  of  t he appl i cabl e cont r act  uni t  pr i ce f or  f ur ni shi ng and dr i v i ng 
t he pi l i ngs wi l l  be pai d f or  r edr i v i ng t he pi l i ngs.   Thi s addi t i onal  pr i ce 
const i t ut es payment  f or  r edr i v i ng onl y.   The cost  of  f ur ni shi ng,  i ni t i al  
dr i v i ng,  and pul l i ng t he pi l i ngs i s t o be pai d f or  as speci f i ed.

a.   Gover nment  f ur ni shed pi l i ngs whi ch ar e pul l ed at  t he di r ect i on of  t he 
Cont r act i ng Of f i cer  and f ound t o be i n good condi t i on wi l l  be pai d f or  
at  t he appl i cabl e cont r act  uni t  pr i ce f or  i nst al l i ng t he pi l i ngs i n 
t hei r  i ni t i al  posi t i on pl us an equal  amount  f or  t he cost  of  pul l i ng.   
Such pi l i ng when r edr i ven wi l l  be pai d f or  at  t he appl i cabl e cont r act  
uni t  cost  f or  i nst al l i ng t he pi l i ngs.

b.   When pi l i ngs ar e pul l ed and f ound t o be damaged no payment  wi l l  be 
made f or  t he i ni t i al  f ur ni shi ng and dr i v i ng or  f or  t he pul l i ng of  such 
pi l i ngs.   Pi l i ngs r epl aci ng damaged pi l i ngs wi l l  be pai d f or  at  t he 
appl i cabl e cont r act  uni t  pr i ces.

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

Each.
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1. 3. 3. 10   Removal  of  Sheet  Pi l i ngs

1. 3. 3. 10. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h r emoval  of  sheet  pi l i ngs.  
Payment  wi l l  cover  cost  of  pul l i ng,  c l eani ng t he i nt er l ock,  sor t i ng,  
i nvent or yi ng and st or i ng.

1. 3. 3. 10. 2   Measur ement

Removal  of  sheet  pi l i ng wi l l  be made at  t he appl i cabl e cont r act  pr i ce per  
l i near  met er  f oot  f or  t he r emoval  of  sheet  pi l i ngs.

1. 3. 3. 10. 3   Uni t  of  Measur e

Li near  met er  f oot .

1. 4   NAVY PROJECT PRI CE AND PAYMENT PROCEDURES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he appl i cabl e par agr aph( s)  f r om t he 
f ol l owi ng.

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

1. 4. 1   Basi s of  Bi ds

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s opt i on f or  f i xed- pr i ce cont r act s.

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

Base bi ds on pi l e sect i ons and l engt hs as i ndi cat ed.   Shoul d t he t ot al  
number  of  pi l es or  t he number  of  each l engt h var y f r om t hat  speci f i ed as 
t he basi s f or  bi ddi ng,  an adj ust ment  i n t he cont r act  pr i ce and t i me f or  
compl et i on wi l l  be made.   No addi t i onal  payment  wi l l  be made f or  
wi t hdr awn,  damaged,  r ej ect ed,  or  mi spl aced pi l es;  f or  any por t i on of  a 
pi l e r emai ni ng above t he cut - of f  el evat i on;  f or  backdr i v i ng;  f or  cut t i ng 
of f  pi l es,  or  f or  any cut  of f  l engt h of  pi l es.

1. 4. 2   Measur ement  and Payment

1. 4. 2. 1   NAVFAC PAC Pr oj ect s

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. "

1. 4. 2. 2   NAVFAC LANT Pr oj ect s

Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  l engt h,  mul t i pl i ed by t he 
t ot al  l engt h of  accept abl e pi l es act ual l y i nst al l ed.   Base bi ds on t he 
number  of  pi l es wi t h pi l e l engt h f r om t i p t o cut of f ,  as i ndi cat ed,  and on 
t he t ot al  l engt h of  pi l i ng f r om t i p t o cut of f  as speci f i ed i n t he document  
t i t l ed " I nst r uct i ons t o Bi dder s. "   I ncl ude i n bi d a uni t  pr i ce per  uni t  
l engt h pi l i ng based on t he quant i t y st at ed i n t he document  t i t l ed 
" I nst r uct i ons t o Bi dder s. "   I f  t he Cont r act i ng Of f i cer  r equi r es an 
i ncr ease or  a decr ease i n l engt h of  pi l es f ur ni shed and i nst al l ed,  t he 
cont r act  pr i ce wi l l  be adj ust ed i n accor dance wi t h t he Cont r act  Cl auses of  
t he cont r act .   The uni t  pr i ce bi d wi l l  be used f or  upwar d or  downwar d 
adj ust ment  of  t he quant i t y subj ect  t o pr ovi s i ons of  FAR 52. 211- 18,  
Var i at i on i n Est i mat ed Quant i t i es.
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1. 5   ESTI MATED QUANTI TI ES

The est i mat ed quant i t i es of  sheet  pi l i ng l i s t ed i n t he uni t  pr i ce schedul e 
of  t he cont r act ,  as t o be f ur ni shed by t he Cont r act or ,  ar e gi ven f or  
bi ddi ng pur poses onl y.   Sheet  pi l i ng quant i t i es f or  payment  wi l l  consi st  
of  t he l i near  met er s f eet  of  pi l i ng accept abl y i nst al l ed [ and r emoved] .   
I nst al l ed quant i t i es wi l l  consi st  of  al l  pi l i ng i ncl udi ng f abr i cat ed 
sect i ons dr i ven bet ween t he r equi r ed t op and bot t om el evat i ons of  pi l i ngs 
pl us any addi t i ons t her et o r esul t i ng f r om changes i n desi gn or  al i gnment  
as pr ovi ded i n par agr aph DRI VI NG.   [ Removed quant i t i es wi l l  consi st  of  t he 
l engt hs of  pi l i ng pul l ed f r om bel ow t he gr ound l evel . ]

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.

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.

I nt er l ock j oi nt  t ensi on st r engt h r equi r ement s shoul d 
be del et ed except  f or  f l at ,  or  st r ai ght  web,  pi l i ngs 
used i n r adi al  or  t r ansver se t ensi on appl i cat i ons.

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

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 
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used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

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

I nst al l at i on Pr ocedur es;  G[ ,  [ _____] ]

[ Cont r act or ' s Geot echni cal  Consul t ant  Document at i on;  G[ ,  [ _____] ]

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

[ I nst r ument at i on and Moni t or i ng Pr ogr am Repor t ;  G[ ,  [ _____] ]

] SD- 02 Shop Dr awi ngs

Met al  Sheet  Pi l i ng;  G[ ,  [ _____] ]

Pi l e Spl i c i ng;  G[ ,  [ _____] ]

Pi l e Pl acement ;  G[ ,  [ _____] ]

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

Pi l e Shoe;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Dr i v i ng

Pi l e Dr i v i ng Equi pment ;  G[ ,  [ _____] ]

Del i ver y,  St or age,  and Handl i ng;  G[ ,  [ _____] ]

Pul l i ng and Redr i v i ng;  G[ ,  [ _____] ]

[ I nt er l ocked Joi nt  St r engt h i n Tensi on Test  Pr ocedur es;  G[ ,  [ _____] ]

] SD- 05 Desi gn Dat a

Pr ocedur e f or  I nsuf f i c i ent  Pi l e Lengt h;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Mat er i al s Test s

[ I nt er l ocked Joi nt  St r engt h i n Tensi on Test

] SD- 07 Cer t i f i cat es

Pi l e Shoe;  G[ ,  [ _____] ]

Wel di ng Cer t i f i cat i ons;  G[ ,  [ _____] ]

St eel  Pl ant  Cer t i f i cat e;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Pi l e Dr i v i ng Recor d;  G[ ,  [ _____] ]

SECTI ON 31 41 16  Page 14



1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

Conf or m al l  del i ver y,  st or age,  and handl i ng of  mat er i al s t o t he 
r equi r ement s speci f i ed her ei n.   Devel op and submi t  pl ans f or  t he del i ver y,  
st or age,  and handl i ng of  pi l es.   Submi t  del i ver y,  st or age,  and handl i ng 
pl ans f or  pi l es at  l east  30 days pr i or  t o del i ver y of  pi l es t o t he j ob 
s i t e.

1. 7. 1   Del i ver y and St or age

Mat er i al s del i ver ed t o t he s i t e must  be new and undamaged and must  be 
accompani ed by cer t i f i ed t est  r epor t s.   Pr ovi de t he manuf act ur er ' s l ogo 
and mi l l  i dent i f i cat i on mar k on t he sheet  pi l i ng as r equi r ed by t he 
r ef er enced speci f i cat i ons.   St or e and handl e sheet  pi l i ng i n t he manner  
r ecommended by t he manuf act ur er  t o pr event  per manent  def l ect i on,  
di st or t i on or  damage t o t he i nt er l ocks;  as a mi ni mum,  suppor t  on l evel  
bl ocks or  r acks spaced not  mor e t han 3 m 10 f eet  apar t  and not  mor e t han 
0. 60 m 2 f eet  f r om t he ends.   St or age of  sheet  pi l i ng shoul d al so 
f aci l i t at e r equi r ed i nspect i on act i v i t i es and pr event  damage t o coat i ngs 
and cor r osi on pr ot ect i on pr i or  t o i nst al l at i on.

1. 7. 2   Handl i ng

Li f t  pi l es t o ensur e t hat  t he maxi mum per mi ssi bl e cur vat ur e i s not  
exceeded.   Hol es may be bur ned above t he cut of f  l engt h f or  l i f t i ng pi l es 
i nt o t he l eads.   I f  t her e i s evi dence of  pi l e damage dur i ng dr i v i ng due t o 
t he hol es,  Cont r act i ng Of f i cer  may f or bi d t he bur ni ng of  hol es.   Do not  
damage pi l es when dr aggi ng pi l es acr oss t he gr ound or  bar ge deck.

I nspect  pi l es f or  excessi ve cur vat ur e and f or  damage bef or e t r anspor t i ng 
t hem f r om t he st or age ar ea t o t he dr i v i ng ar ea and i mmedi at el y pr i or  t o 
pl acement  i n t he dr i v i ng l eads.   Cur vat ur e i n t he pi l e must  be measur ed 
wi t h t he pi l e l ayi ng on a f l at  sur f ace and i s t he di st ance bet ween t he 
pi l e at  t he mi d- l engt h of  t he pi l e and t he f l at  sur f ace.   St r ai ght ness of  
t he sect i ons of  pi l es must  conf or m t o AWS D1. 5M/ D1. 5,  Sect i on 3. 5. 1. 1.   
Pi l es havi ng excessi ve cur vat ur e wi l l  be r ej ect ed.

1. 7. 3   Damaged Pi l es

I nspect  each pi l e f or  st r ai ght ness and st r uct ur al  damage bef or e 
t r anspor t i ng t hem t o t he pr oj ect  s i t e and i mmedi at el y pr i or  t o pl acement  
i n t he dr i v i ng l eads.   Br i ng any damage t o t he at t ent i on of  t he 
Cont r act i ng Of f i cer .   Pi l es whi ch ar e damaged dur i ng del i ver y,  st or age,  or  
handl i ng t o t he ext ent  t hey ar e r ender ed unsui t abl e f or  t he wor k,  i n t he 
opi ni on of  t he
Cont r act i ng Of f i cer ,  wi l l  be r ej ect ed and r emoved f r om t he pr oj ect  s i t e,  
or  may be r epai r ed,  i f  appr oved,  at  no cost  t o t he Gover nment .

Any pi l e damaged by r eason of  i nt er nal  def ect s or  by i mpr oper  dr i v i ng must  
be cor r ect ed by one of  t he f ol l owi ng met hods appr oved by t he Engi neer  f or  
t he pi l e i n quest i on:

a.   The pi l e i s wi t hdr awn,  i f  pr act i cabl e,  and r epl aced by a new and,  i f  
necessar y,  l onger  pi l e.

b.   One or  mor e r epl acement  pi l es ar e dr i ven adj acent  t o t he def ect i ve 
pi l e.
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c.   A Pi l e Dynami c Anal ysi s and/ or  l ow i nt egr i t y t est i ng must  be per f or med 
by t he Cont r act or ' s Geot echni cal  Consul t ant  t o assess t he st r uct ur al  
i nt egr i t y of  t he dr i ven pi l e( s) .

A pi l e dr i ven bel ow t he speci f i ed but t  el evat i on must  be cor r ect ed by one 
of  t he f ol l owi ng met hods appr oved by t he Engi neer :

a.   The pi l e i s spl i ced ( i f  appr oved) .

b.   A suf f i c i ent  por t i on of  t he f oot i ng i s ext ended down t o pr oper l y embed 
t he pi l e.

A pi l e dr i ven out  of  i t s  pr oper  l ocat i on or  out  of  pl umb as appr oved by 
t he Engi neer ,  must  be cor r ect ed by one of  t he f ol l owi ng met hods appr oved 
by t he engi neer :

a.   One or  mor e r epl acement  pi l es ar e dr i ven next  t o t he pi l e i n quest i on.

b.   As di r ect ed by t he st r uct ur al  engi neer .

1. 8   MATERI AL CERTI FI CATES

For  each shi pment ,  submi t  cer t i f i cat es i dent i f i ed wi t h speci f i c  l ot s pr i or  
t o i nst al l i ng pi l i ng.   I ncl ude i n t he i dent i f i cat i on dat a pi l i ng t ype,  
di mensi ons,  chemi cal  composi t i on,  mechani cal  pr oper t i es,  sect i on 
pr oper t i es,  heat  number ,  and mi l l  i dent i f i cat i on mar k.

[ 1. 9   I NTERLOCKED JOI NT TENSI ON TEST

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph onl y when t he desi gn
 ut i l i zes st r ai ght  web met al  sheet  pi l es,  such as a 
cel l ul ar  cof f er dam.  Thi s shoul d not  be i ncl uded f or  
Z- t ype sheet  pi l es.

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

Submi t ,  f or  appr oval ,  t he pr ocedur e f or  t est i ng t he t ensi on st r engt h of  
pi l i ng i nt er l ocks pr i or  t o t est i ng sheet  pi l i ng.

] PART 2   PRODUCTS

2. 1   METAL SHEET PI LI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   ASTM A328/ A328M cover s one gr ade of  st eel  
sheet  pi l i ng f or  gener al  use.   ASTM A572/ A572M 
cover s t hr ee gr ades ( y i el d st r engt hs of  290,  345,  
414 MPa 42,  50,  55,  60 and 65 ksi )  of  st eel  
avai l abl e f or  hi gh st r engt h st eel  sheet  pi l i ng,  wi t h 
ASTM A572/ 572M gr ade 345MPa 50ksi  bei ng t he most  
common.   ASTM A690/ A690M cover s one gr ade of  st eel  
avai l abl e f or  hi gh st r engt h st eel  sheet  pi l i ng f or  
use wher e gr eat er  r esi st ance t o mar i ne spl ash zone 
condi t i ons i s r equi r ed.   Avai l abi l i t y  of  sheet  
pi l i ng s i zes and gr ades shoul d al ways be ver i f i ed as 
par t  of  t he desi gn.   Each of  t he ASTM Speci f i cat i ons 
cont ai ns " Suppl ement ar y Requi r ement s"  f or  use when 
desi r ed by t he pur chaser .   Some of  t hese ar e 
pr ovi ded f or  and descr i bed i n t he i ndi v i dual  ASTM 
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speci f i cat i on;  ot her s ar e st andar di zed,  and ar e 
i ndi cat ed onl y by number  and t i t l e,  wi t h t hei r  
descr i pt i on f ound i n ASTM A6/ A6M.

Hot - r ol l ed  st r ai ght  web st eel  sheet  pi l i ng sect i ons 
ar e sui t abl e f or  appl i cat i ons wher e i nt er l ocked 
j oi nt  st r engt h i n t ensi on or  sect i on st abi l i t y  i s  a 
pr i mar y desi gn r equi r ement .   Sect i on st abi l i t y  
( Bi axi al  St r ess)  i s a consi der at i on i n hi ghl y 
st r essed appl i cat i ons onl y.   Col d- f or med st r ai ght  
web st eel  sheet  pi l es shoul d not  be used.

Hot - r ol l ed z- t ype st eel  sheet  pi l e sect i ons have 
t i ght er  i nt er l ocks and ar e sui t abl e f or  appl i cat i ons 
wher e r educed per meabi l i t y  t hr ough t he wal l  i s  a 
pr i mar y desi gn r equi r ement .

Col d- f or med st eel  sheet  pi l e sect i ons ar e sui t abl e 
f or  appl i cat i ons wher e t he per meabi l i t y  t hr ough t he 
wal l  i s  not  a pr i mar y desi gn r equi r ement .  
Col d- f or med sheet  pi l es t ypi cal l y have a hook and 
gr i p i nt er l ock whi ch t ypi cal l y has t he hi ghest  
per meabi l i t y  r at es.   Col d f or med sheet  pi l i ng wi l l  
not  be used i n I - wal l s t hat  act  as a f l ood bar r i er .   
Thi s i s due t o t he much gr eat er  per meabi l i t y  of  t he 
l apped connect i ons bet ween t he sheet s compar ed t o 
t he bal l - and- socket  i nt er l ock connect i ons i n hot  
r ol l ed sheet  pi l i ng.

Hi gher  sect i on modul us and st i f f ness ( moment  of  
i ner t i a)  of  a z- t ype st eel  sheet  pi l e i mpr oves 
i nt egr i t y dur i ng dr i v i ng and al l ows f or ces t o be 
r edi st r i but ed l at er al l y al ong t he wal l  at  changes i n 
wal l  al i gnment ,  i n weak soi l  zones or  when t he 
I - wal l  under goes wave l oadi ngs t hat  var y al ong t he 
l engt h of  t he wal l .   The addi t i onal  st r engt h al so 
pr ovi des some r edundancy t o sect i ons t hat  must  
br i dge acr oss l ocal i zed weak zones i n t he f oundat i on 
mat er i al .

For  appl i cat i ons i n sal t  or  br acki sh wat er  use t he 
most  economi cal  of  a ASTM A690/ A690M st eel  sheet  
pi l i ng whi ch of f er s gr eat er  cor r osi on r esi st ance or  
a ASTM A328/ A328M st eel  sheet  pi l i ng wi t h a 
pr ot ect i ve coat i ng i n t he spl ash zone.   A pr ot ect i ve 
coat i ng shoul d be appl i ed t o a ASTM A690/ A690M sheet  
pi l i ng i n t he spl ash zone of  wat er way bul kheads 
l ocat ed i n sal t  or  br acki sh wat er .

Cor r osi on pr ot ect i on shoul d be pr ovi ded wher e pi l i ng 
i s exposed t o an adver se envi r onment .   Choose 
syst em( s)  based on economi cs and pot ent i al  hazar ds 
due t o sheet  pi l i ng syst em f ai l ur e;  mor e t han one 
syst em may be necessar y dependi ng on condi t i ons 
above and bel ow t he spl ash zone.   Whi l e ASTM 
A690/ A690M i s suggest ed f or  mar i ne envi r onment s,  i t s  
use al one wi t hout  pr ot ect i ve measur es may not  be 
ef f ect i ve enough.
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Al umi num sheet  pi l i ng sect i ons ar e sui t abl e f or  use 
i n appl i cat i ons r equi r i ng moder at e bendi ng 
r esi st ance and mi ni mal  desi gn i nt er l ocked j oi nt  
st r engt h i n t ensi on.   Non- dr ai ni ng,  c l ay- muck soi l s 
and soi l s and wat er  wi t h a ph out si de t he r ange of  
4. 5 t o 8. 5 and cont ai ni ng chl or i des,  sul f at es or  
heavy met al s ( copper ,  l ead,  t i n,  mer cur y and cobal t )  
ar e cor r osi ve t o al umi num and shoul d be avoi ded.   
Pr ot ect i ve coat i ngs or  cat hodi c pr ot ect i on can be 
used t o pr ovi de l onger  ser vi ce l i f e t o al umi num 
pi l i ng i n cor r osi ve envi r onment s.

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

Submi t  det ai l  dr awi ngs f or  sheet  pi l i ng,  i ncl udi ng f abr i cat ed sect i ons,  
showi ng compl et e pi l i ng di mensi ons and det ai l s,  dr i v i ng sequence and 
l ocat i on of  i nst al l ed pi l i ng.

a.   I ncl ude i n t he dr awi ngs det ai l s of  t op pr ot ect i on,  speci al  r ei nf or ci ng 
t i ps,  t i p pr ot ect i on,  l aggi ng,  spl i ces,  f abr i cat ed addi t i ons t o pl ai n 
pi l es,  cut - of f  met hod,  cor r osi on pr ot ect i on,  and di mensi ons of  
t empl at es and ot her  t empor ar y gui de st r uct ur es f or  i nst al l i ng pi l i ng.   
Pr ovi de det ai l s of  t he met hod f or  handl i ng pi l i ng t o pr event  per manent  
def l ect i on,  di st or t i on or  damage t o pi l i ng i nt er l ocks.

b.   Met al  sheet  pi l i ng must  be [ hot - r ol l ed st eel  sect i ons conf or mi ng t o [
ASTM A328/ A328M]  [ ASTM A572/ A572M,  Gr ade [ _____] ,  [ Type [ _____] ]  [ ,  
i nt er l ocked j oi nt  st r engt h i n t ensi on as shown] ]  [ ASTM A690/ A690M [ ,  
i nt er l ocked j oi nt  st r engt h i n t ensi on as shown ( f or  f l at  web sheet  
pi l es) ] ]  [ hot - r ol l ed,  l i ght - dut y st eel  sect i ons conf or mi ng t o 
ASTM A572/ A572M,  Gr ade [ 42,  ] [ 55,  ] [ 60,  ] [ or  65] . ] ]  [ col d- f or med st eel  
sect i ons f or med f r om hot - r ol l ed st eel  meet i ng t he chemi cal  and 
mechani cal  r equi r ement s of  [ ASTM A328/ A328M]  [ ASTM A572/ A572M,  Gr ade 
[ _____] ,  Type [ _____] ]  [ ASTM A690/ A690M] ]  [ col d- f or med st eel  sect i ons 
conf or mi ng t o ASTM A857/ A857M,  Gr ade [ _____] ]  [ ext r uded al umi num 
sect i ons f abr i cat ed f r om al umi num conf or mi ng t o [ ASTM B221M ASTM B221, ]  
[ ASTM B308/ B308M, ]  Al l oy 6061,  Temper  T6. ]

c.   For  pr ot ect i on of  sheet  pi l i ng,  coat  i t  i n accor dance wi t h Sect i on [
09 97 02 PAI NTI NG:  HYDRAULI C STRUCTURES]  [ and]  [ pr ovi de cat hodi c 
pr ot ect i on i n accor dance wi t h Sect i on [ 26 42 13 GALVANI C ( SACRI FI CI AL)  
ANODE CATHODI C PROTECTI ON ( GACP)  SYSTEM]  [ 26 42 17 I MPRESSED CURRENT 
CATHODI C PROTECTI ON ( I CCP)  SYSTEM]  [ _____] ] .

2. 1. 1   I nt er l ocks

The i nt er l ocks of  sheet  pi l i ng must  be f r ee- sl i di ng,  pr ovi de a swi ng angl e 
sui t abl e f or  t he i nt ended i nst al l at i on but  not  l ess t han 5 degr ees when 
i nt er l ocked,  and mai nt ai n cont i nuous i nt er l ocki ng when i nst al l ed.

2. 1. 2   Gener al  Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner s shoul d cont act  suppl i er s t o ver i f y 
cur r ent  avai l abi l i t i es and l ead t i mes.   Based upon 
t he desi gn r equi r ement s f or  each pi l i ng sect i on 
sel ect  t he most  sui t abl e cor r espondi ng sect i on f r om 
manuf act ur er ' s pr oduct  speci f i cat i on t abl es or  ot her  
commer ci al  sour ces and pl ace t he per t i nent  sect i on 
pr oper t i es of  t hi s sect i on on t he dr awi ngs as 
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mi ni mum r equi r ement s.

Z- t ype sheet  pi l e devel op a maxi mum r esi st ance t o 
bendi ng per  uni t  wei ght  and ar e par t i cul ar l y adapt ed 
t o cant i l ever  and anchor ed t ype r et ai ni ng wal l s.

St r ai ght - Web ( S)  sect i ons have t hei r  i nt er l ocks 
desi gned f or  maxi mum f l exi bi l i t y  and t ensi l e 
st r engt h and ar e par t i cul ar l y adapt ed t o cel l ul ar  
r et ai ni ng wal l s and cel l ul ar  cof f er dam const r uct i on.

Take consi der at i on of  whi ch sect i on pr oper t i es ar e 
cr uci al  t o t he desi gn of  t he wal l .   Pr oper t i es such 
as sect i on modul us,  moment  of  i ner t i a,  and mi ni mum 
t hi ckness can be l i s t ed.

I nt er l ock t ypes f or  z- t ype sheet  pi l es,  such as 
l ar ssen or  bal l  and socket ,  can al so be speci f i ed i f  
i t  i s  cr uci al  t o t he per f or mance of  t he desi gn of  
t he wal l .   Col d f or med sheet  pi l es gener al l y have 
t he hi ghest  per meabi l i t y  r at es wi t h t hei r  hook and 
gr i p i nt er l ocks.

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

Pr ovi de sheet  pi l es wi t h mi ni mum sect i on modul us,  moment  of  i ner t i a,  
shape,  and si ze as speci f i ed i n t he [ dr awi ngs]  [ pl ans]  [ cont r act  
document ] [ desi gn] .   Sheet  pi l i ng [ i ncl udi ng speci al  f abr i cat ed sect i ons]  
must  be [ f ul l - l engt h]  sect i ons of  t he di mensi ons shown.   [ Pr ovi de 
f abr i cat ed sect i ons conf or mi ng t o t he r equi r ement  and t he pi l i ng 
manuf act ur er ' s r ecommendat i ons f or  f abr i cat ed sect i ons. ]   [ Fabr i cat ed 
sect i ons connect i ng cof f er dam cel l s and adj acent  ar cs composed of  pi l i ngs 
f r om di f f er ent  manuf act ur er s must  be Y- sect i ons f abr i cat ed f r om t he 
r espect i ve manuf act ur er ' s pi l i ngs. ]   [ Fabr i cat ed t ees,  wyes and cr oss 
pi eces must  be f abr i cat ed of  pi l i ng sect i ons wi t h a mi ni mum web t hi ckness 
of  13 mm 1/ 2 i nch. ]   [ St r ai ght  web sheet  pi l i ng t o be pl aced i n a c i r cul ar  
cel l  or  a connect i ng ar c must  be of  t he same manuf act ur e. ]   Pr ovi de sheet  
pi l i ng wi t h st andar d l i f t i ng hol es.   Met al wor k f abr i cat i on f or  sheet  
pi l i ng must  be as speci f i ed and i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRI CATI ONS.

2. 2   APPURTENANT METAL MATERI ALS

Pr ovi de met al  pl at es,  shapes,  bol t s,  nut s,  r i vet s and ot her  appur t enant  
f abr i cat i on and i nst al l at i on mat er i al s conf or mi ng t o manuf act ur er ' s 
st andar ds and t o t he r equi r ement s speci f i ed i n t he r espect i ve sheet  pi l i ng 
st andar ds and i n Sect i on 05 50 15 CI VI L WORKS FABRI CATI ONS.

2. 3   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Requi r ement s f or  mat er i al  t est s,  wor kmanshi p and ot her  measur es f or  
qual i t y assur ance must  be as speci f i ed and i n Sect i on 05 50 14 STRUCTURAL 
METAL FABRI CATI ONS.   Pr ovi de manuf act ur er ' s st eel  pl ant  cer t i f i cat e f or  
Gover nment  r evi ew and appr oval .

2. 3. 1   Mat er i al s Test s

Submi t  cer t i f i ed mat er i al s t est s r epor t s showi ng t hat  sheet  pi l i ng and 
appur t enant  met al  mat er i al s meet  t he speci f i ed r equi r ement s,  f or  each 
shi pment  and i dent i f i ed wi t h speci f i c  l ot s pr i or  t o i nst al l i ng mat er i al s.   
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Mat er i al  t est  r epor t s must  meet  t he r equi r ement s of  ASTM A6/ A6M.   Per f or m 
mat er i al s t est s conf or mi ng t o t he f ol l owi ng r equi r ement s.   Sheet  pi l i ng 
and appur t enant  mat er i al s must  be t est ed and cer t i f i ed by t he manuf act ur er  
t o meet  t he speci f i ed chemi cal ,  mechani cal  and sect i on pr oper t y 
r equi r ement s pr i or  t o del i ver y t o t he s i t e.   Test i ng of  sheet  pi l i ng f or  
mechani cal  pr oper t i es must  be per f or med af t er  t he compl et i on of  al l  
r ol l i ng and f or mi ng oper at i ons.   Test i ng of  sheet  pi l i ng must  meet  t he 
r equi r ement s of  ASTM A6/ A6M.

2. 3. 2   I nt er l ocked Joi nt  St r engt h i n Tensi on Test

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s i s f or  st r ai ght  web sheet  pi l e onl y.   
Thi s i s not  be i ncl uded f or  z- t ype sheet  pi l e.

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

Submi t  t he pr ocedur e f or  t est i ng sheet  pi l i ng i nt er l ocked j oi nt  st r engt h 
i n t ensi on,  pr i or  t o t est i ng pi l i ng.   [ The i nt er l ocked j oi nt  st r engt h i n 
t ensi on t est  must  conf or m t o t he pi l i ng manuf act ur er ' s st andar d t est ,  
i ncl ude t est i ng at  l east  t wo 75 mm 3 i nch l ong coupons t aken r andoml y f r om 
di f f er ent  as- pr oduced pi l i ngs of  each heat  and must  be appr oved. ]   Submi t  
a cer t i f i ed r epor t  showi ng r esul t s based on appr oved t est i ng pr ocedur es.

2. 4   PI LE DRI VI NG EQUI PMENT

Submi t  compl et e descr i pt i ons of  sheet  pi l i ng dr i v i ng equi pment  i ncl udi ng 
hammer s,  [ j et t i ng equi pment , ]  ext r act or s,  pr ot ect i on caps and ot her  
i nst al l at i on appur t enances,  pr i or  t o commencement  of  wor k.   Descr i pt i ve 
i nf or mat i on i ncl udes manuf act ur er ' s name,  model  number s,  capaci t y,  r at ed 
ener gy,  hammer  det ai l s,  cushi on mat er i al ,  hel met ,  and t empl at es.   Pr ovi de 
pi l e dr i v i ng equi pment  conf or mi ng t o t he f ol l owi ng r equi r ement s.   Submi t  
descr i pt i ons of  pi l e dr i v i ng equi pment ,  i ncl udi ng hammer s,  power  packs,  
dr i v i ng hel met s,  hammer  cushi ons,  pi l e cushi ons,  l eads,  ext r act or s,  
j et t i ng equi pment ,  and pr ebor i ng equi pment  at  l east  30 days pr i or  t o 
commencement  of  wor k.

2. 4. 1   Dr i v i ng Hammer s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  desi r ed ener gy r at i ngs i n t hi s 
par agr aph.   Hammer s wi t h ener gy r at i ngs bet ween 
11, 860 and 21, 700 J 8, 750 and 16, 000 f oot  pounds ar e 
r ecommended.

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

Hammer s must  be st eam,  ai r ,  or  di esel  dr op,  s i ngl e- act i ng,  doubl e- act i ng,  
di f f er ent i al - act i ng[ ,  or  v i br at or y] [ or  pr ess- i n]  t ype.   The dr i v i ng ener gy 
of  t he hammer s must  be bet ween [ _____]  and [ _____]  J f oot - pounds as 
r ecommended by t he manuf act ur er  f or  t he pi l i ng wei ght s and subsur f ace 
mat er i al s t o be encount er ed.   Repai r  damage t o pi l i ng caused by use of  a 
pi l e hammer  wi t h excess del i ver ed f or ce or  ener gy.

2. 4. 2   Jet t i ng Equi pment

Jet t i ng [ may be used at  no addi t i onal  cost  t o t he Gover nment ]  [ wi l l  not  be 
per mi t t ed] .   [ Jet t i ng equi pment  must  have not  l ess t han t wo r emovabl e or  
f i xed j et s of  t he wat er  or  combi nat i on ai r - wat er  t ype.   Wat er  j et s must  be 
desi gned so t hat  t he di schar ge vol ume and pr essur e ar e suf f i c i ent  t o 
f r eel y er ode t he mat er i al  under  and adj acent  t o t he pi l i ng. ]
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PART 3   EXECUTI ON

3. 1   PRELI MI NARY WORK

3. 1. 1   Pi l e Lengt h Mar ki ngs

Mar k each pi l e pr i or  t o dr i v i ng wi t h hor i zont al  l i nes at  305 mm one f oot  
i nt er val s.   Mar k t he i nt er val  number  on pi l e ever y 1. 52 m 5 f eet  f r om pi l e 
t i p.

3. 2   EARTHWORK

Per f or m i n accor dance wi t h Sect i on 31 00 00 EARTHWORK.   Pr e- excavat i on 
[ wi l l ]  [ wi l l  not ]  [ be per mi t t ed. ]  [ per mi t t ed t o a maxi mum dept h [ of  [ _____]
 met er s f eet  bel ow [ _____] ]  [ as i ndi cat ed] ] .   Backf i l l  as i ndi cat ed.

3. 3   I NSTALLATI ON

3. 3. 1   Pl aci ng and Dr i v i ng

3. 3. 1. 1   Pl aci ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When l ong pi l es ar e bei ng dr i ven,  t empl at es 
ar e of  val ue.   Long pi l es ar e ver y f l exi bl e and 
damage easi l y.   Use t empl at es t o keep pi l es ver t i cal .

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

Submi t  a wr i t t en descr i pt i on of  t he s i t e speci f i c  pi l e i nst al l at i on 
pr ocedur es f or  Gover nment  r evi ew and appr oval .   Pi l e pl acement  
i nst al l at i on dr awi ngs and det ai l s must  al so be pr ovi ded.

Any excavat i on r equi r ed wi t hi n t he ar ea wher e sheet  pi l i ngs ar e t o be 
i nst al l ed must  be compl et ed pr i or  t o pl aci ng sheet  pi l i ngs.   Pi l i ngs 
pr oper l y pl aced and dr i ven must  be i nt er l ocked t hr oughout  t hei r  l engt h 
wi t h adj acent  pi l i ngs t o f or m a cont i nuous di aphr agm t hr oughout  t he l engt h 
or  r un of  pi l i ng wal l .

[ a.   Pi l i ngs t o be pl aced i n cof f er dam cel l s and connect i ng ar cs must  be 
pi cked up and compl et el y t hr eaded t o demonst r at e t hat  t hey s l i de 
f r eel y i n i nt er l ock. ]

[ a. ] [ b. ]   Pi l i ngs must  be car ef ul l y l ocat ed as [ i ndi cat ed]  [ or ]  
[ di r ect ed. ]   Pi l i ngs must  be pl aced pl umb wi t h out - of - pl umbness not  
exceedi ng [ 10]  [ 22]  mm per  met er  [ 1/ 8]  [ 1/ 4]  i nch per  f oot  of  l engt h 
and t r ue t o l i ne.   Pl ace t he pi l e so t he f ace wi l l  not  be mor e t han 
150 mm 6 i nches f r om ver t i cal  al i gnment  at  any poi nt .   Top of  pi l e at  
el evat i on of  cut - of f  must  be wi t hi n 13 mm 1/ 2 i nch hor i zont al l y and 50 
mm 2 i nches ver t i cal l y of  t he l ocat i on i ndi cat ed.   Mani pul at i on of  
pi l es t o f or ce t hem i nt o posi t i on wi l l  not  be per mi t t ed.   Check al l  
pi l es f or  heave.   Re- dr i ve al l  heaved pi l es t o t he r equi r ed t i p 
el evat i on.

[ b. ] [ c. ]   Pr ovi de t empor ar y wal es,  t empl at es,  [ mast er  pi l i ngs]  [ cur r ent  
def l ect or s]  or  gui de st r uct ur es t o ensur e t hat  t he pi l i ngs ar e pl aced 
and dr i ven t o t he cor r ect  al i gnment .   Use a syst em of  st r uct ur al  
f r ami ng suf f i c i ent l y r i gi d t o r esi st  l at er al  and dr i v i ng f or ces and t o 
adequat el y suppor t  t he sheet  pi l i ng unt i l  desi gn t i p el evat i on i s 
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achi eved.   Use t wo t empl at es,  at  l east ,  when pl aci ng each pi l i ng [ at  
t hi r d poi nt s]  [ not  l ess t han 6 m 20 f eet  apar t ] .   Templ at es must  not  
move when suppor t i ng sheet  pi l i ng.   Fi t  t empl at es wi t h wood bl ocki ng 
t o bear  agai nst  t he web of  each al t er nat e sheet  pi l e and hol d t he 
sheet  pi l e at  t he desi gn l ocat i on al i gnment .   Pr ovi de out er  t empl at e 
st r aps or  ot her  r est r ai nt s as necessar y t o pr event  t he sheet s f r om 
war pi ng or  wander i ng f r om t he al i gnment .   Mar k t empl at e f or  t he 
l ocat i on of  t he l eadi ng edge of  each al t er nat e sheet  pi l e.   I f  i n 
v i ew,  al so mar k t he second l evel  t o assur e t hat  t he pi l es ar e ver t i cal  
and i n posi t i on.   I f  t wo gui de mar ks cannot  be seen,  ot her  means must  
be used t o keep t he sheet  pi l e ver t i cal  al ong i t s l eadi ng edge.

[ [ c. ] [ d. ]   Mast er  pi l i ngs must  be used t o mai nt ai n pl umbness and pr oper  
conf i gur at i on i n pl aci ng cof f er dam cel l s over  27 m 90 f eet  i n hei ght  
i n wat er  f l owi ng at  a vel oci t y of  mor e t han 1. 2 m/ s 4 f eet  per  second. ]

3. 3. 1. 2   Dr i v i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When har d dr i v i ng or  dr i v i ng t hr ough r ocky 
soi l  or  debr i s i s ant i c i pat ed,  r equi r e addi t i on of  
t i p pr ot ect i on t o pr event  damage t o sheet  pi l i ng.

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

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

2.   Pi l es subj ect  t o upl i f t .

3.   Pi l es adj acent  t o exi st i ng st r uct ur es.

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

Pr e- auger i ng or  spuddi ng shoul d gener al l y not  be 
per mi t t ed f or  pi l es dependent  on si de f r i ct i on i n 
f i ne- gr ai ned,  l ow per meabi l i t y  soi l s ( hi gh cl ay or  
s i l t  cont ent )  wher e consi der abl e t i me i s r equi r ed 
f or  t he soi l  t o r econsol i dat e ar ound t he pi l es.

The pr ess- i n pi l e dr i v i ng met hod can be used f or  
r educt i on of  noi se and/ or  v i br at i on associ at ed wi t h 
sheet  pi l e dr i v i ng;  however ,  s i t e and soi l  
condi t i ons wi l l  need t o be consi der ed.

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

Submi t  r ecor ds of  t he compl et ed sheet  pi l i ng dr i v i ng oper at i ons,  i ncl udi ng 
a syst em of  i dent i f i cat i on whi ch shows t he di sposi t i on of  appr oved pi l i ng 
i n t he wor k,  dr i v i ng equi pment  per f or mance dat a,  pi l i ng penet r at i on r at e 
dat a,  pi l i ng di mensi ons and t op and bot t om el evat i ons of  i nst al l ed 
pi l i ng.   [ The f or mat  f or  dr i v i ng r ecor ds must  be as di r ect ed. ]  [ Pr i or  t o 
dr i v i ng pi l i ngs i n wat er ,  pai nt  a hor i zont al  l i ne on bot h s i des of  each 
pi l i ng at  a f i xed di st ance f r om t he bot t om so t hat  i t  wi l l  be v i s i bl e 
above t he wat er  l i ne af t er  i nst al l at i on.   Thi s l i ne must  i ndi cat e t he 
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pr of i l e of  t he bot t om el evat i on of  i nst al l ed pi l i ngs and pot ent i al  pr obl em 
ar eas can be i dent i f i ed by abr upt  changes i n i t s el evat i on. ]   Dr i ve 
pi l i ngs wi t h t he pr oper  s i ze hammer  and by appr oved met hods so as not  t o 
subj ect  t he pi l i ngs t o damage and t o ensur e pr oper  i nt er l ocki ng t hr oughout  
t hei r  l engt hs.

a.   Mai nt ai n dr i v i ng hammer s i n pr oper  al i gnment  dur i ng dr i v i ng oper at i ons 
by use of  l eads or  gui des at t ached t o t he hammer .   [ Caut i on must  be 
t aken i n t he sust ai ned use of  v i br at or y hammer s when a har d dr i v i ng 
condi t i on i s encount er ed t o avoi d i nt er l ock- mel t  or  damages.   
Di scont i nue t he use of  v i br at or y hammer s and i mpact  hammer s empl oyed 
when t he penet r at i on r at e due t o v i br at or y l oadi ng i s 300 mm one f oot  
or  l ess per  mi nut e. ]

b.   Empl oy a pr ot ect i ng cap i n dr i v i ng when usi ng i mpact  hammer s t o 
pr event  damage t o t he t ops of  pi l i ngs.   [ Use cast  st eel  shoe t o 
pr event  damage t o t he t i p of  t he sheet  pi l i ng.   Submi t  pi l e shoe 
i nst al l at i on det ai l s and mat er i al  dat a f or  Gover nment  r evi ew and 
appr oval  pr i or  t o use i n t he f i el d. ]   Remove and r epl ace pi l i ngs 
damaged dur i ng dr i v i ng or  dr i ven out  of  i nt er l ock at  t he Cont r act or ' s 
expense.   [ St or e Gover nment  f ur ni shed pi l i ngs,  damaged dur i ng dr i v i ng,  
at  t he s i t e as di r ect ed. ]

c.   Dr i ve pi l i ngs wi t hout  t he ai d of  a wat er  j et  [ unl ess ot her wi se 
aut hor i zed] .   [ Per f or m aut hor i zed j et t i ng on bot h s i des of  t he pi l i ngs 
s i mul t aneousl y;  di scont i nue i t  when t he pi l e t i p i s appr oxi mat el y 1. 5 m
 5 f eet  above t he [ " cal cul at ed" ]  [ i ndi cat ed]  pi l e t i p el evat i on and 
make t he f i nal  1. 5 m 5 f eet  of  penet r at i on by dr i v i ng.   Bef or e 
commenci ng t he dr i v i ng of  t he f i nal  1. 5 m 5 f eet ,  f i r ml y seat  t he pi l e 
i n pl ace by t he appl i cat i on of  a number  of  r educed ener gy hammer  
bl ows. ]

d.   Take adequat e pr ecaut i ons t o ensur e t hat  pi l i ngs ar e dr i ven pl umb.   
Wher e possi bl e,  dr i ve Z- pi l e wi t h t he bal l  end l eadi ng.   I f  an open 
socket  i s l eadi ng,  a bol t  or  s i mi l ar  obj ect  pl aced i n t he bot t om of  
t he i nt er l ock wi l l  mi ni mi ze packi ng mat er i al  i nt o i t  and ease dr i v i ng 
f or  t he next  sheet .   I f  at  any t i me t he f or war d or  l eadi ng edge of  t he 
pi l i ng wal l  i s  f ound t o be out - of - pl umb i n t he pl ane of  t he wal l  t he 
pi l i ng bei ng dr i ven must  be dr i ven t o t he r equi r ed dept h and t aper ed 
pi l i ngs must  be pr ovi ded and dr i ven t o i nt er l ock wi t h t he out - of - pl umb 
l eadi ng edge or  ot her  appr oved cor r ect i ve measur es must  be t aken t o 
i nsur e t he pl umbness of  succeedi ng pi l i ngs.   The maxi mum per mi ssi bl e 
t aper  f or  any t aper ed pi l i ng must  be 10 mm per  met er  1/ 8 i nch per  f oot  
of  l engt h.

e.   Pi l i ngs i n each r un or  cont i nuous l engt h of  pi l i ng wal l  must  be dr i ven 
al t er nat el y i n i ncr ement s of  dept h t o t he r equi r ed dept h or  
el evat i on.   No pi l i ng wi l l  be dr i ven t o a l ower  el evat i on t han t hose 
behi nd i t  i n t he same r un except  when t he pi l i ngs behi nd i t  cannot  be 
dr i ven deeper .   I ncr ement al l y sequence dr i v i ng of  i ndi v i dual  pi l es 
such t hat  t he t i p of  any sheet  pi l e must  not  be mor e t han 1. 2 m 4 f eet  
bel ow t hat  of  any adj acent  sheet  pi l e.   When t he penet r at i on 
r esi st ance exceeds f i ve bl ows per  25 mm i nch,  t he t i p of  any sheet  
pi l e must  not  be mor e t han 0. 6 m 2 f eet  bel ow any adj acent  sheet  
pi l e.   [ For  cof f er dam cel l s t he dr i v i ng i ncr ement s must  be such t hat  
no pi l i ng l eads t he adj acent  pi l i ng by mor e t han [ _____]  mm f eet  and 
t he di r ect i on of  advanci ng t he dr i v i ng hammer  must  be r ever sed af t er  
each pass ar ound t he cel l . ]   I f  t he pi l i ng next  t o t he one bei ng 
dr i ven t ends t o f ol l ow bel ow f i nal  el evat i on i t  may be pi nned t o t he 
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next  adj acent  pi l i ng.

f .   I f  obst r uct i ons r est r i ct  dr i v i ng a pi l i ng t o t he speci f i ed 
penet r at i on,  t he obst r uct i ons must  be r emoved or  penet r at ed wi t h a 
chi sel  beam.   I f  t he Cont r act or  demonst r at es t hat  r emoval  or  
penet r at i on i s i mpr act i cal ,  make changes i n t he desi gn al i gnment  of  
t he pi l i ng st r uct ur e as di r ect ed t o ensur e t he adequacy and st abi l i t y  
of  t he st r uct ur e.   Pi l i ngs must  be dr i ven t o dept hs shown and must  
ext end up t o t he el evat i on i ndi cat ed f or  t he t op of  pi l i ngs.   [ Pi l i ng 
dr i ven t o r ock must  be seat ed i ndi v i dual l y on t he r ock. ]   A t ol er ance 
of  [ _____]  mm i nches above t he i ndi cat ed t op el evat i on wi l l  be 
per mi t t ed.   [ At  l east  t he f i r st  t wo sheet s of  t he connect i ng ar cs 
adj acent  t o t he mai n cel l s must  be dr i ven i n t he cof f er dam cel l s pr i or  
t o f i l l i ng t he cel l s. ]   Pi l i ngs must  not  be dr i ven wi t hi n 30 m 100 f eet
 of  concr et e l ess t han 7 days ol d.

g.   Pr e- auger i ng or  spuddi ng of  pi l es [ may be used at  no addi t i onal  cost  
t o t he Gover nment ]  [ wi l l  not  be per mi t t ed] .   [ Di scont i nue pr e- auger i ng 
or  spuddi ng appr oxi mat el y [ _____]  met er s f eet  above t he [ cal cul at ed]  
[ i ndi cat ed]  pi l e t i p el evat i on.   Dr i ve t he pi l e t he f i nal  [ _____]  
met er s f eet  of  penet r at i on] .

3. 3. 2   Cut t i ng- Of f  and Spl i c i ng

Pi l i ngs dr i ven t o r ef usal  or  t o t he poi nt  wher e addi t i onal  penet r at i on 
cannot  be at t ai ned and ar e ext endi ng above t he r equi r ed t op el evat i on i n 
excess of  t he speci f i ed t ol er ance must  be cut  of f  t o t he r equi r ed 
el evat i on.   Pi l i ngs dr i ven bel ow t he r equi r ed t op el evat i on and pi l i ngs 
damaged by dr i v i ng and cut  of f  t o per mi t  f ur t her  dr i v i ng must  be ext ended 
as r equi r ed t o r each t he t op el evat i on by spl i c i ng when di r ect ed at  no 
addi t i onal  cost  t o t he Gover nment .   Submi t  pr ocedur e f or  i nsuf f i c i ent  pi l e 
l engt h.   Pr ovi de pi l e spl i c i ng i nf or mat i on and det ai l s f or  Gover nment  
r evi ew and appr oval  pr i or  t o i nst al l at i on i n t he f i el d.   [ I f  di r ect ed,  
pi l i ngs must  be spl i ced as r equi r ed t o dr i ve t hem t o dept hs gr eat er  t han 
shown and ext end t hem up t o t he r equi r ed t op el evat i on. ]

a.   Pi l i ngs adj oi ni ng spl i ced pi l i ngs must  be f ul l  l engt h unl ess ot her wi se 
appr oved.   [ I f  spl i ces ar e al l owed i n adj oi ni ng pi l i ngs,  t he spl i ces 
must  be spaced at  l east  [ _____]  m f eet  apar t  i n el evat i on. ]   Spl i c i ng 
of  pi l i ngs must  be as i ndi cat ed.   Ends of  pi l i ngs t o be spl i ced must  
be squar ed bef or e spl i c i ng t o el i mi nat e di ps or  camber .   Pi l i ngs must  
be spl i ced t oget her  wi t h concent r i c al i gnment  of  t he i nt er l ocks so 
t hat  t her e ar e no di scont i nui t i es,  di ps or  camber  at  t he abut t i ng 
i nt er l ocks.   Spl i ced pi l i ngs must  be f r ee sl i di ng and abl e t o obt ai n 
t he maxi mum swi ng wi t h cont i guous pi l i ngs.   Wel di ng of  spl i ces must  
conf or m t o t he r equi r ement s of  Sect i on 05 50 14 STRUCTURAL METAL 
FABRI CATI ONS.   Shop and f i el d wel di ng,  qual i f i cat i on of  wel di ng 
pr ocedur es,  wel der s,  and wel di ng oper at or s must  be i n accor dance wi t h 
AWS D1. 1/ D1. 1M.   Submi t  wel di ng cer t i f i cat i ons f or  al l  wel der s and 
wel di ng oper at or s f or  Gover nment  r evi ew and appr oval .

b.   The t ops of  pi l i ngs excessi vel y bat t er ed dur i ng dr i v i ng must  be 
t r i mmed when di r ect ed,  at  no cost  t o t he Gover nment .   Pi l i ng cut - of f s 
[ except  f or  Gover nment  f ur ni shed pi l i ngs]  wi l l  become t he pr oper t y of  
t he Cont r act or  and must  be r emoved f r om t he si t e.

c.   Cut  hol es i n pi l i ngs f or  bol t s,  r ods,  dr ai ns or  ut i l i t i es i n a neat  
and wor kmanl i ke manner ,  as shown or  as di r ect ed.   Use a st r ai ght  edge 
i n cut s made by bur ni ng t o avoi d abr upt  ni cks.   Bol t  hol es i n st eel  
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pi l i ng must  be dr i l l ed or  may be bur ned and r eamed by appr oved met hods 
whi ch wi l l  not  damage t he sur r oundi ng met al .   [ Bol t  hol es i n al umi num 
pi l i ngs must  be dr i l l ed. ]   Hol es ot her  t han bol t  hol es must  be 
r easonabl y smoot h and t he pr oper  s i ze f or  r ods and ot her  i t ems t o be 
i nser t ed.   [ Al l  hol es i n st eel  pi l i ngs on t he wet  s i de of  cof f er dams 
must  be made wat er t i ght  by wel di ng st eel  pl at es over  t he hol es af t er  
t he pi l i ng i nst al l at i on i s compl et ed. ]   Do not  use expl osi ves f or  
cut t i ng.

3. 3. 3   I nspect i on of  Dr i ven Pi l i ng

Per f or m cont i nuous i nspect i on dur i ng pi l e dr i v i ng.   I nspect  al l  pi l es f or  
compl i ance wi t h t ol er ance r equi r ement s.   Br i ng any unusual  pr obl ems whi ch 
may occur  t o t he at t ent i on of  t he Cont r act i ng Of f i cer .   I nspect  t he 
i nt er l ocked j oi nt s of  dr i ven pi l i ngs ext endi ng above gr ound.   Pi l i ngs 
f ound t o be out  of  i nt er l ock must  be r emoved and r epl aced at  t he 
Cont r act or ' s expense.   [ Use di ver s t o i nspect  under wat er  i nt er l ocked 
j oi nt s of  cof f er dam sheet  pi l i ng.   Gover nment  di ver s may al so i nspect  t he 
i nt er l ocked j oi nt s.   The i nspect i on of  cof f er dams must  be per f or med af t er  
dr i v i ng i s compl et ed,  pr i or  t o f i l l i ng each cel l  and connect i ng ar c,  and 
wi t hi n 48 hour s af t er  f i l l i ng each cel l  and ar c. ]

3. 3. 4   Pul l i ng and Redr i v i ng

Submi t  t he pr oposed met hod of  pul l i ng sheet  pi l i ng,  pr i or  t o pul l i ng any 
pi l i ng.   Pul l ,  as di r ect ed,  sel ect ed pi l i ngs af t er  dr i v i ng t o det er mi ne 
t he condi t i on of  t he under gr ound por t i ons of  pi l i ngs.   Any pi l i ng so 
pul l ed and f ound t o be damaged,  t o t he ext ent  t hat  i t s  usef ul ness i n t he 
st r uct ur e i s i mpai r ed,  must  be r emoved and r epl aced at  t he Cont r act or ' s 
expense.   Pi l i ngs pul l ed and f ound t o be i n sat i sf act or y condi t i on must  be 
r edr i ven when di r ect ed.   [ Gover nment  f ur ni shed pi l i ngs pul l ed and not  
r edr i ven must  be st or ed as di r ect ed. ]

[ 3. 3. 5   Test i ng Agency Qual i f i cat i ons

Engage an i ndependent  t est i ng agency qual i f i ed accor di ng t o ASTM E329 f or  
t est i ng i ndi cat ed,  as document ed accor di ng t o ASTM D4945,  and appr oved by 
t he Cont r act i ng Of f i cer .

] 3. 3. 6   Sur vey Dat a

Af t er  t he dr i v i ng of  each pi l e gr oup i s compl et e and bef or e super i mposed 
concr et e i s pl aced,  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 l e.   Submi t  an 
as- dr i ven sur vey showi ng act ual  l ocat i on and t op el evat i on of  each 
[ pr oduct i on pi l e]  [ t est  pi l e]  wi t hi n [ 7] [ _____]  cal endar  days of  
compl et i ng t he pi l e i nst al l at i on.   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 l e 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 l e t o near est  13 mm hal f  i nch.   Sur vey must  be 
pr epar ed and cer t i f i ed by a l and sur veyor  l i censed i n [ _____] .

[ 3. 4   DRAI NAGE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph i n cases wher e sheet  
pi l e wal l s ar e not  desi gned t o r et ai n sat ur at ed 
soi l s and dr ai nage behi nd t he sheet  pi l e wal l  i s  
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r equi r ed.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Backf i l l  mat er i al  behi nd t he sheet  pi l i ng must  be f r ee dr ai ni ng and i n 
accor dance wi t h Sect i on 31 00 00 EARTHWORK. [   I nst al l  dr ai nage syst em and 
weep hol es as shown i n t he [ cont r act  document s]  [ pl ans] . ]

] [ 3. 5   ANCHORS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph onl y when t i ebacks 
( anchor s)  ar e r equi r ed t o suppor t  sheet  pi l e wal l .

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

Conf or m t o Sect i on 31 68 13 SOI L AND ROCK ANCHORS.

] 3. 6   REMOVAL

The r emoval  of  sheet  pi l i ngs must  consi st  of  pul l i ng,  sor t i ng,  c l eani ng 
t he i nt er l ocks,  i nvent or yi ng and st or i ng pr evi ousl y i nst al l ed sheet  
pi l i ngs as shown and di r ect ed.

3. 6. 1   Pul l i ng

The met hod of  pul l i ng pi l i ng must  be appr oved.   Pr ovi de pul l i ng hol es i n 
pi l i ngs,  as r equi r ed.   Ext r act or s must  be of  sui t abl e t ype and si ze.   
Exer ci se car e dur i ng pul l i ng of  pi l i ngs t o avoi d damagi ng pi l i ng 
i nt er l ocks and adj acent  const r uct i on.   I f  t he Cont r act i ng Of f i cer  
det er mi nes t hat  adj acent  per manent  const r uct i on has been damaged dur i ng 
pul l i ng,  t he Cont r act or  wi l l  be r equi r ed t o r epai r  t hi s const r uct i on at  no 
cost  t o t he Gover nment .   Pul l  pi l i ngs one sheet  at  a t i me.   Pi l i ngs f used 
t oget her  must  be separ at ed pr i or  t o pul l i ng,  unl ess t he Cont r act or  
demonst r at es,  t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer ,  t hat  t he 
pi l i ngs cannot  be separ at ed.   The Cont r act or  wi l l  not  be pai d f or  t he 
r emoval  of  pi l i ngs damaged beyond st r uct ur al  use due t o pr oper  car e not  
bei ng exer ci sed dur i ng pul l i ng.

3. 6. 2   Sor t i ng,  Cl eani ng,  I nvent or yi ng and St or i ng

Pul l ed pi l i ngs must  be sor t ed,  c l eaned,  i nvent or i ed and st or ed by t ype 
i nt o gr oups as:

a.   Pi l i ng usabl e wi t hout  r econdi t i oni ng.

b.   Pi l i ng r equi r i ng r econdi t i oni ng.

c.   Pi l i ng damaged beyond st r uct ur al  use.

3. 7   I NSTALLATI ON RECORDS

Mai nt ai n a pi l e dr i v i ng r ecor d f or  each sheet  pi l e dr i ven.   I ndi cat e on 
t he i nst al l at i on r ecor d:  i nst al l at i on dat es and t i mes,  t ype and si ze of  
hammer ,  r at e of  oper at i on,  t ot al  dr i v i ng t i me,  di mensi ons of  dr i v i ng 
hel met  and cap used,  bl ows r equi r ed per  met er  f oot  f or  each met er  f oot  of  
penet r at i on,  f i nal  dr i v i ng r esi st ance i n bl ows f or  f i nal  150 mm 6 i nches,  
pi l e l ocat i ons,  t i p el evat i ons,  gr ound el evat i ons,  cut - of f  el evat i ons,  and 
any r eheadi ng or  cut t i ng of  pi l es.   Recor d any unusual  pi l e dr i v i ng 
pr obl ems dur i ng dr i v i ng.   Submi t  compl et e r ecor ds t o t he Cont r act i ng 
Of f i cer .
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[ 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 l e dr i v i ng 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 l e dr i v i ng 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  [ f i ve]  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 l e dr i v i ng 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 l e dr i v i ng 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 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 l e dr i v i ng 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 l e dr i v i ng 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  must  be r esponsi bl e f or  al l  damages r esul t i ng f r om t he pi l e 
dr i v i ng 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 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 l e 
dr i v i ng 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  [ f i ve]  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 
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pr oj ect s of  s i mi l ar  scope and pur pose. ]

Pr i or  t o t he pi l e dr i v i ng 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 l e 
dr i v i ng 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 l e dr i v i ng 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  must  be r esponsi bl e f or  al l  damages r esul t i ng f r om t he pi l e 
dr i v i ng oper at i ons 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 l e dr i v i ng 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.   The Cont r act or  must  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 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 l e dr i v i ng 
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 l e dr i v i ng 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 
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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 l e 
dr i v i ng 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 l e dr i v i ng.   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. ]

Moni t or i ng must  ext end 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 l e dr i v i ng when l ong- t er m per f or mance 
i ssues ar e a concer n.   The moni t or i ng pl an must  be desi gned 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 l e dr i v i ng 
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.   The r epor t  must  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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