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STEEL H-PILES
11/11

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  f ur ni shi ng al l  equi pment ,  l abor ,  
and mat er i al s ( except  mat er i al s speci f i ed t o be 
f ur ni shed by t he Gover nment )  and per f or mi ng al l  
oper at i ons i n connect i on wi t h t he f ur ni shi ng,  
i nst al l i ng and t est i ng of  st eel  H- pi l es i n 
accor dance wi t h t hese speci f i cat i ons and appl i cabl e 
drawings.

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

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

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

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

**************************************************************************
NOTE:   Use Sect i on 31 62 19 TI MBER PI LES.
Use Sect i on 31 62 23 COMPOSI TE PI LES.

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

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

1.   Locat i on,  s i ze,  and cut of f  el evat i on of  pr oj ect  
piles.

2.   Locat i on,  s i ze,  cut of f  el evat i on,  and 
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i dent i f i cat i on of  t est  pi l es.

3.   Subsur f ace soi l  dat a l ogs.   Ot her  subsur f ace 
dat a i s desi gn i nf or mat i on and i s not  a par t  of  t he 
cont r act .   Make dat a avai l abl e f or  exami nat i on by 
t he bi dder s at  appr opr i at e l ocat i ons.

4.   St agi ng ar ea.
**************************************************************************

PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out 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 publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016) 
Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A27/A27M (2017) Standard Specification for Steel 
Castings, Carbon, for General Application

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A572/A572M (2018) Standard Specification for 
High-Strength Low-Alloy Columbium-Vanadium 
Structural Steel

ASTM A588/A588M (2019) Standard Specification for 
High-Strength Low-Alloy Structural Steel, 
up to 50 ksi [345 MPa] Minimum Yield 
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Point, with Atmospheric Corrosion 
Resistance

ASTM A690/A690M (2013a; R 2018) Standard Specification for 
High-Strength Low-Alloy Nickel, Copper, 
Phosphorus Steel H-Piles and Sheet Piling 
with Atmospheric Corrosion Resistance for 
Use in Marine Environments

ASTM D1143/D1143M (2007; R 2013) Piles Under Static Axial 
Compressive Load

ASTM D3689 (2007; E 2013; R 2013) Standard Test 
Methods for Deep Foundations Under Static 
Axial Tensile Load

ASTM D3966/D3966M (2007) Standard Test Methods for Deep 
Foundations Under Lateral Load

ASTM D4945 (2017) Standard Test Method for 
High-Strain Dynamic Testing of Deep 
Foundations

1.2   BASIS FOR BIDS AND PAYMENT

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

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

**************************************************************************
NOTE:   Use " Pr i nci pal  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 
drawings.

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  
meter  f oot  of  t he pi l es var i es as t he l engt h 
i ncr eases or  decr eases.

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

[ 1.2.1   Principal Sum

[ Base bids on the number, size, and length of piles from tip to cutoff as 
indicated.  Include in bids the retapping of piles to confirm pile 
capacity and/or redriving of heaved piles to the required tip elevation as 
directed by the Contracting Officer.  Base bids on retapping/redriving 
[100] [_____] percent of the job piles.[  Provide test piles  [1.5] [_____] 
meter  [5] [_____] feet  longer than bid length piles.][  Base bids on the 
number of load tests indicated or specified.]

][ From the data obtained as a result of driving the test piles[ and load 
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tests] specified herein, the Government will determine and will list for 
the Contractor the calculated pile tip elevations, the driving resistance 
for piles, or both.  The information will be given to the Contractor no 
later than [3] [_____] working days after receipt of complete test pile 
data.  Use this list as the basis for ordering piles.  Do not order 
production piles prior to receipt of the above information from the 
Government.  Should the total number of piles or number of each length 
vary from that specified as the basis for bidding, the contract price will 
be adjusted in accordance with Contract Clause entitled "Changes."  
Adjustment in contract price will not be made for cutting off piles, for 
any portion of a pile remaining above the cutoff elevation, or for damaged 
or rejected piles.

]
**************************************************************************

NOTE:   For  NAVFAC LANT pr oj ect s,  sel ect  one of  t he 
f ol l owi ng opt i ons f or  basi s f or  bi ds.   Use f i r st  
opt i on bel ow f or  l ump sum bi ddi ng of  pi l es.   Use 
second opt i on f or  uni t  pr i ce bi ddi ng of  pi l es.

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

Base bids on providing [_____] steel H-piles totaling  [_____] linear meters
 [_____] linear feet  on the assumed pile length of  [_____] meters  [_____] 
feet  from tip to cutoff.  Pile length provided over  [_____] meters  [_____] 
feet  for ease of installation are the responsibility of the Contractor.  
Provide splices [in accordance with the detail indicated] [as specified].  
Continuously drive piles to a minimum depth of  [_____] meters  [_____] feet  
below the cutoff elevation and to such additional depth as required to 
obtain a bearing capacity of not less than  [_____] kilonewtons  [_____] tons .  
Use the following formula as a guide in establishing the controlling 
penetration per blow which, together with the minimum depth of penetration 
(  [_____] meters [_____] feet  below cutoff elevation) serves to determine 
the required depth of penetration of each individual pile:

R=2E/(S plus 0.1) for double acting hammers

R=2WH/(S plus 0.1) for single acting hammers

in which R is the approximate allowable pile load in pounds, E equals the 
energy in foot-pounds per blow based on an acceptable certified statement 
from the manufacturer of the hammer, W equals the weight of the hammer or 
ram in pounds, H equals the fall of the hammer or ram in feet, and S 
equals the average inches of penetration per blow for the last three 
blows.  If after driving a pile to [___ meters] [___ feet] tip penetration 
below cutoff elevation and a bearing capacity of  [_____] kilonewtons  
[_____] tons  is not achieved, notify the Contracting Officer.  Take 
corrective action as directed by the Contracting Officer, such as splicing 
additional pile length and driving to greater depth.  An adjustment to the 
contract cost will be made for Contracting Officer authorized corrective 
action required due to inadequate bearing capacity.  No reduction in price 
is required for piles driven shorter than the specified tip to cutoff 
length when the requirements for minimum penetration and bearing capacity 
have been met.  Include all costs incidental to providing steel H-piles in 
the lump sum contract price bid, including furnishing and driving piles, 
mobilization, cutting off piles at cutoff elevation, splices (except those 
as directed by the Contracting Officer as corrective action due to 
required bearing not being achieved), retapping of piles to confirm pile 
capacity, redriving of heaved piles to the required tip elevation, pile 
coatings, and providing driving records.  Base bids on retapping/redriving 
[100] [_____] percent of the job piles.
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][ 1.2.2   Unit Price

**************************************************************************
NOTE:   For  NAVFAC PAC pr oj ect s:   Sel ect  t he f i r st  
br acket ed t ext  and edi t  appl i cabl e " Uni t  Pr i ces 
For m"  i n Sect i on 00 22 13. 00 20 SUPPLEMENTARY 
I NSTRUCTI ONS TO OFFERORS f or  i ncl usi on i n St andar d 
For m 1442,  " Sol i c i t at i on,  Of f er  and Awar d" .

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

[For unit price bid, see [SF 1442, SOLICITATION, OFFER AND AWARD and 
"Schedule of Bid Items." ]Section 00 22 13.00 20  SUPPLEMENTARY 
INSTRUCTIONS TO OFFERORS.]

**************************************************************************
NOTE:   For  NAVFAC LANT pr oj ect s,  sel ect  one of  t he 
f ol l owi ng opt i ons f or  basi s f or  bi ds.   Use f i r st  
opt i on bel ow f or  l ump sum bi ddi ng of  pi l es.   Use 
second opt i on f or  uni t  pr i ce bi ddi ng of  pi l es.

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

[Payment will be at the contract unit price per unit length, including 
test piles, multiplied by the total length of acceptable piles actually 
installed.  Work includes furnishing labor, materials, tools, equipment, 
and incidentals required for installing piles including [test piles,][load 
tests,][jetting,][predrilling,] pile cutoff, redriving, and removal and 
replacement of damaged, mislocated, or otherwise rejected piles.  Include 
in bids the retapping of piles to confirm pile capacity and/or redriving 
of heaved piles to the required tip elevation as directed by the 
Contracting Officer.  Base bids on retapping/redriving [100] [_____] 
percent of the job piles.  Provide test piles  [1.5 m]  [5 feet]  [_____] 
longer than bid length piles.  Base bids on the number of piles with pile 
length from tip to cutoff, as indicated, and on total length of piling 
from tip to cutoff, including test piles, as specified [in the document 
titled "Supplementary Instructions to Bidders."].  Include in bid a unit 
price per [load test[s] and] linear foot of piling based on the quantity 
[indicated] [stated in document titled "Supplementary Instructions to 
Bidders."].  From the data obtained as a result of driving the test piles 
[and load tests] specified herein, the Government will determine and list 
for the Contractor the calculated pile tip elevations, the driving 
resistance for piles, or both.  Information will be given to the 
Contractor no later than 3 working days after receipt of complete test 
pile data.  Use this list as the basis for ordering piles.  Do not order 
job piles prior to receipt of the above information from the Government.  
If the Contracting Officer requires an increase or a decrease in the 
length of piles furnished and installed, the contract will be adjusted in 
accordance with FAR 52.211-18 Variations in Estimated Quantities.[  
Adjustment in contract price will also be made for each increase or 
decrease in number of pile load tests.]]

**************************************************************************
NOTE:  For  USACE ( Ar my)  pr oj ect s,  use and edi t  t he 
appr opr i at e f ol l owi ng par agr aph( s) .   Do not  use f or  
Navy pr oj ect s.  

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

**************************************************************************
NOTE:   I f  Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
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PROCEDURES i s i ncl uded i n t he pr oj ect  
speci f i cat i ons,  del et e par agr aph t i t l e Uni t  Pr i ces 
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 
Section 01 22 00. 00 10.

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

1.2.2.1   Payment and Measurement for Furnishing and Delivering Piles

Payment will be made for costs associated with furnishing and delivering 
the required lengths of job piles to the work site.  No payment will be 
made for the lengths of piles exceeding required lengths.  No payment will 
be made for piles damaged during delivery, storage, handling, or driving 
to the extent that they are determined by the Contracting Officer to be 
unsuitable for the work.

Furnishing and delivering job piles will be measured for payment by the 
linear  meter  foot  of piles required below the cutoff elevation as 
[determined by the Contracting Officer and furnished to the Contractor] 
[indicated].

1.2.2.2   Payment and Measurement for Driving Piles

Payment will be made for costs associated with driving job piles, which 
includes costs of handling [,] [and] driving, [and splicing] piles, 
[furnishing, installing, and operating a pile driving analyzer,] measuring 
pile heave, redriving heaved piles, cutting off piles at the cutoff 
elevation and removing cutoffs from the work site, compiling and 
submitting pile driving records , backfilling voids around piles, and any 
other items incidental to driving piles to the required elevation.  No 
payment will be made for misplaced piles or piles exceeding the maximum 
limits for rotation, lateral deviation, and variation in alignment.  No 
payment will be made for piles impaired during driving to the extent that 
they are determined by the Contracting Officer to be unsuitable for the 
work.

Job piles will be measured for payment for driving on the basis of 
lengths, to the nearest  hundredth of a linear meter  tenth of a linear foot  
along the axis of each pile acceptably in place below the cutoff elevation 
shown.

1.2.2.3   Payment and Measurement for Pulled Piles

Payment will be made for costs associated with pulling piles, as directed, 
and found to be undamaged.  The cost of furnishing and delivering pulled 
and undamaged piles will be paid for at the applicable contract unit price 
for payment item[s] "Furnishing and Delivering Steel H-Piles" [and "Pile 
Points"].  The cost of driving pulled and undamaged piles will be paid for 
at the applicable contract unit price for payment item[s] "Driving Steel 
H-Piles" [and "Pile Splices"].  The cost of pulling undamaged piles will 
be paid for at twice the applicable contract unit price for payment item 
"Driving Steel H-Piles", which includes backfilling any remaining void.  
The cost of redriving pulled and undamaged piles will be paid for at the 
applicable contract unit price for payment item "Driving Steel H-Piles".  
No payment will be made for furnishing, delivering, driving, pulling, 
backfilling voids, and disposing of piles[, including [pile points] [and] 
[pile splices,]] pulled and found to be damaged.  New piles replacing 
damaged piles will be paid for at the applicable contract unit price for 
payment items "Furnishing and Delivering Steel H-Piles" and "Driving Steel 
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H-Piles".

Furnishing and delivering pulled and undamaged piles will be measured for 
payment as specified in paragraph "Furnishing and Delivering Steel 
H-Piles".  Pulling undamaged piles will be measured for payment as 
specified in paragraph "Driving Steel H-Piles".  Redriving pulled, 
undamaged piles will be measured for payment as specified in paragraph 
"Driving Steel H-Piles".  New piles replacing damaged piles will be 
measured for payment as specified in paragraph "Furnishing and Delivering 
Steel H-Piles" and "Driving Steel H-Piles".

1.2.2.4   Payment and Measurement for Driving Tests

Payment will be made for costs associated with furnishing, delivering, 
driving, pulling, and disposing of driving test piles[, including [pile 
points] [and] [pile splices]]; conducting pile driving tests; backfilling 
voids around piles; compiling pile driving test records [; and furnishing, 
installing, and operating a pile driving analyzer and reducing its data].

Steel H-Pile driving tests will be measured for payment on the basis of 
the applicable contract unit price per pile driving test.

1.2.2.5   Payment and Measurement for Load Tests

Payment will be made for costs associated with furnishing, delivering, 
driving, pulling, and disposing of load test piles[, including [pile 
points] [and] [pile splices]]; backfilling voids around piles; compiling 
pile driving records[; furnishing, fabricating, and mounting of strain 
rods and protective assembly] [; furnishing, fabricating, and mounting of 
inclinometer and inclinometer protective assembly][; and furnishing, 
installing, and operating a pile driving analyzer and reducing its data].  
No additional payment will be made for load test piles incorporated in the 
permanent work other than as provided.

Steel H-piles for load tests will be measured for payment on the basis of 
the number of load test piles (each) required.

1.2.2.6   Payment and Measurement for Compressive Load Tests

Payment will be made for costs associated with steel H-pile compressive 
load tests, including material and labor for fabricating and furnishing 
load frames; calibrating load cells and hydraulic jacks; furnishing 
specified test equipment; installing strain rods; placing and removing 
test loads and test equipment; recording, reducing, and submitting test 
data; and compiling and submitting pile load test reports.  No payment 
will be made for rejected pile compressive load tests.

Steel H-pile compressive load tests will be measured for payment on the 
basis of the number (each) of compressive load tests required.

1.2.2.7   Payment and Measurement for Tensile Load Tests

Payment will be made for costs associated with steel H-pile tensile load 
tests, including material and labor for fabricating and furnishing load 
frames; calibrating load cells and hydraulic jacks; furnishing specified 
test equipment; installing strain rods; placing and removing test loads 
and test equipment; recording, reducing, and submitting test data; and 
compiling and submitting pile load test reports.  No payment will be made 
for rejected pile tensile load tests.
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Steel H-pile tensile load tests will be measured for payment on the basis 
of the number (each) of tensile load tests required.

1.2.2.8   Payment and Measurement for Lateral Load Tests

Payment will be made for costs associated with steel H-pile lateral load 
tests, including material and labor for fabricating and furnishing load 
frames; calibrating load cells and hydraulic jacks; furnishing specified 
test equipment; installing inclinometers; placing and removing test loads 
and test equipment; recording, reducing, and submitting test data; and 
compiling and submitting pile load test reports.  No payment will be made 
for rejected pile lateral load tests.

Steel H-pile lateral load tests will be measured for payment on the basis 
of the number (each) of lateral load tests required.

1.2.2.9   Payment and Measurement for Pulled Load Test H-Piles

Payment will be made for costs associated with load test H-piles pulled 
prior to load testing as directed and found to be undamaged.  The cost of 
furnishing, delivering, driving, and pulling undamaged load test piles 
will be paid for at the applicable contract unit price for payment item 
"Steel H-Piles for Load Tests".  The cost of pulling undamaged load test 
piles the second time after redriving and testing will be paid for at 
twice the applicable contract unit price for payment item "Driving Steel 
H-Piles".  The cost of redriving pulled, undamaged load test piles will be 
paid for at the applicable contract unit price for payment item "Driving 
Steel H-Piles".  No payment will be made for furnishing, delivering, 
driving, pulling, and disposing of load test piles pulled and found to be 
damaged.  New load test piles replacing damaged piles will be paid for at 
the applicable contract unit price for payment item "Steel H-Piles for 
Load Tests".

Pulled undamaged load test H-piles will be measured for payment as 
specified in paragraph "Steel H-Piles for Load Tests".  Pulling undamaged 
load test steel H-piles, the second time after redriving and testing will 
be measured for payment as specified in paragraph "Driving Steel 
H-Piles".  Redriving pulled, undamaged steel H-piles will be measured for 
payment as specified in paragraph "Steel H-Piles for Load Tests".  New 
load test H-piles replacing damaged piles will be measured for payment as 
specified in paragraph "Steel H-Piles for Load Tests".

1.2.2.10   Payment and Measurement for Steel H-Pile Points

Payment will be made for costs associated with steel H-pile points, 
including furnishing and delivering, pile preparation for installing pile 
points, and installing the pile points.

Steel H-pile points will be measured for payment on the basis of the 
number (each) of steel H-pile points required.

1.2.2.11   Payment and Measurement for Steel H-Pile Caps

Payment will be made for costs associated with steel H-pile caps, 
including furnishing and delivering, pile preparation for installing pile 
caps, and installing the pile caps.

Steel H-pile caps will be measured for payment on the basis of the number 
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(each) of steel H-pile caps required.

1.2.2.12   Payment and Measurement for Steel H-Pile Splices

Payment will be made for costs associated with steel H-pile splices, 
including all plant, labor, and material required to make the splice.

Steel H-pile splices will be measured for payment on the basis of the 
number of steel H-pile splices required.

1.2.2.13   Payment and Measurement for Steel H-Pile Tension Anchors

Payment will be made for costs associated with steel H-pile tension 
anchors, including furnishing and installing pile tension anchors.

Steel H-pile tension anchors will be measured for payment on the basis of 
the number of steel H-pile tension anchors required.

] 1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i 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,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.
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**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

[ Pile splices ; G[, [_____]]

][ Submit detail drawings of pile splices prior to fabrication.

] Pile placement ; G[, [_____]]

 Submit pile placement plan at least 30 days prior to delivery of 
piles to the job site.

[ Pile reinforcing tips or steel points

][ Pile encasements

] SD-03 Product Data

Pile driving equipment ; G[, [_____]]

 Submit descriptions of pile driving equipment at least 30 days 
prior to commencement of work.

Pile driving records ; G[, [_____]]

 Submit the proposed form for compiling pile driving records 30 
days prior to commencement of work.

Delivery, storage, and handling; G[, [_____]]

 Submit delivery, storage, and handling plans for piles at least 
30 days prior to delivery of piles to the job site.

[ Pile tests ; G[, [_____]]

][ Submit pile load test plan at least 30 days prior to installing 
any test piles.  Approval of the plan shall not relieve the 
Contractor of the responsibility for structural and operational 
adequacies of the testing system.

] SD-04 Samples

Test piles ; G[, [_____]]

SD-05 Design Data

[ Wave equation analysis

][ Submit wave equation analysis.
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] SD-06 Test Reports

[ Pile driving tests ; G[, [_____]]

][ Submit pile driving test data within one (1) [day] [week] after 
each test is completed.

][ Pile driving analyzer ; G[, [_____]]

][ Submit pile driving analyzer data within one (1) [day] [week] 
after each test is completed.

][ Pile load tests ; G[, [_____]]

][ Submit four copies of the load test report for each pile tested 
within one (1) [day] [week] after the load test is completed.

][ Dynamic testing of piles

][ Submit reports of the dynamic testing of piles within one (1) 
[day] [week] after dynamic testing is completed.

] SD-11 Closeout Submittals

Pile driving records

  Submit [to the Contracting Officer] complete and accurate [test 
and] job pile driving records as specified in paragraph entitled 
"Records" of this section, within [15] [_____] calendar days after 
completion of driving.

1.4   DELIVERY, STORAGE, AND HANDLING

Conform all delivery, storage, and handling of materials to the 
requirements specified herein.  Develop and submit plans for the delivery, 
storage, and handling of piles.

1.4.1   Delivery and Storage

Stack piles during delivery and storage so that each pile is maintained in 
a straight position and is supported every  3 m  10 feet or less along its 
length (ends inclusive) to prevent exceeding the maximum camber or sweep.  
Do not stack piles more than  1.5 m  5 feet high.

1.4.2   Handling

Lift piles using a cradle or multiple points pick-up to ensure that the 
maximum permissible camber or sweep is not exceeded due to insufficient 
support, except that a one-point pick-up may be used for lifting piles 
that are not extremely long into the driving leads.  Point pick-up devices 
must be of the type that clamp to both pile flanges at each pick-up 
point.  Holes may be burned in the flanges or webs of piles above the 
cutoff length for lifting piles into the leads.  Do not drag piles across 
the ground.

Inspect piles for excessive camber and sweep and for damage before 
transporting them from the storage area to the driving area and 
immediately prior to placement in the driving leads.  Camber, curvature in 
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the pile in the direction normal to the pile flanges, must be measured 
with the pile flange base laying on a flat surface and is the distance 
between the flange base at the mid-length of the pile and the flat 
surface.  Sweep, curvature in the pile in the direction parallel to the 
pile flanges, must be measured with the pile flange tips laying on a flat 
surface and is the distance between the flange tips at the mid-length of 
the pile and the flat surface.  The maximum permissible camber [and][or] 
sweep is  50 mm  2 inches over the length of the pile.  Piles having 
excessive camber or sweep will be rejected.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   H-Piles

**************************************************************************
NOTE:   Base sel ect i on of  mat er i al  on a compr ehensi ve 
st udy of  st r engt h,  cost ,  and cor r osi on r esi st ance 
requirements.

ASTM A36/ A36M and ASTM A572/ A572M st eel s have t he 
same cor r osi on r esi st ance;  ASTM A572/ A572M can be 
obt ai ned i n y i el d st r engt hs of  350 MPa t hr ough 448 
MPa 42 ksi  t hr ough 65 ksi ;  however ,  350 MPa 50 ksi  
i s  t he most  avai l abl e gr ade.   ASTM A588/ A588M has 
t wi ce t he at mospher i c r esi st ance of  ASTM A36/ A36M 
st eel  wi t h 20 per cent  copper  added.

1.   Mar i ne envi r onment :   Eval uat e st eel  sect i on 
pi l es exposed t o seawat er  on t he basi s of  
appl i cat i on,  l ocat i on,  degr ee of  exposur e,  t ype of  
st r uct ur e,  and r equi r ed ser vi ce l i f e.   Wher e 
addi t i onal  ser vi ce l i f e i n t he spl ash zone i s 
r equi r ed over  t hat  pr ovi ded by convent i onal  st eel  
gr ades,  ASTM A690/ A690M or  ASTM A588/ A588M may be 
consi der ed.   ASTM A690/ A690M st eel  350 MPa 50 ksi  
( y i el d st r engt h)  has t wo t o t hr ee t i mes gr eat er  
r esi st ance t o seawat er  spl ash zone cor r osi on t han 
or di nar y ASTM A36/ A36M st eel .

2.   Seawat er  pr ot ect i on:   To obt ai n r easonabl y l ong 
l i f e f or  a st r uct ur e i mmer sed i n seawat er ,  pr ovi de 
st eel  pi l es wi t h coat i ngs,  cat hodi c pr ot ect i on,  or  
concr et e encasement .   Choi ce of  pr ot ect i on i s 
ul t i mat el y based on economi cs;  usual l y,  mor e t han 
one t ype of  pr ot ect i on wi l l  be used on a st r uct ur e 
f or  most  economi cal ,  adequat e pr ot ect i on.   The 
f ol l owi ng cr i t er i a appl i es:

a.   The use of  coat i ng syst ems f or  pr ot ect i on,  such 
as coal  t ar  epoxy,  i s usual l y l ow i n i ni t i al  cost  
but  may r equi r e r el at i vel y f r equent  mai nt enance;  
al so,  i t  i s  ext r emel y di f f i cul t  t o r enew i n t he 
t i dal  zone bet ween mean t i de and l ow t i de.

b.   Cat hodi c pr ot ect i on i s l ow i n i ni t i al  cost  and 
l ow i n mai nt enance.   I t  can be of  val ue onl y wher e 
t he pi l es ar e cont i nual l y wet ,  as i n t he submer ged 
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zone.

c.   Concr et e encasement  or  met al  j acket i ng i s 
r el at i vel y expensi ve i n i ni t i al  cost  but  r equi r es no 
mai nt enance i f  pr oper l y const r uct ed.   When concr et e 
encasement  i s t o be cont i nuousl y submer ged i n wat er  
wi t h l ow r esi st i v i t y,  i t  must  ( 1)  ext end bel ow t he 
mudl i ne,  or  ( 2)  be coat ed t o el ect r ochemi cal l y 
i nsul at e t he concr et e f r om t he st eel .

Use hi gh- st r engt h st eel  onl y when desi gn anal yses 
show t hat  t he use i s t he most  economi cal  sol ut i on.

ASTM A27/ A27M cast  st eel  i s  used f or  some 
commer ci al l y avai l abl e pi l e poi nt s.

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

[ ASTM A36/A36M][ ASTM A572/A572M , Grade [_____]][ ASTM A588/A588M ][
ASTM A690/A690M ].[  Provide test piles identical to those used elsewhere 
in the project.][  Provide square and blunt pile tips, as received from 
the mill.][  Provide pile tip reinforcements or cast steel points .][  Coat 
piles in accordance with Section 09 97 13.26  COATING OF STEEL WATERFRONT 
STRUCTURES, ZERO VOC, (SZC) SPLASH ZONE CONTROL.][  Provide piles with 
concrete encasements  in accordance with Section 03 30 00  CAST-IN-PLACE 
CONCRETE.]  Provide H-piles of the shape and sections shown.  Determine 
lengths of piles  as specified in paragraph "Installation," subparagraph 
"Lengths of Job Piles"[ and paragraph "Pile Tests," subparagraph "Test 
Piles"].

[ 2.1.2   Pile Splices

[[ ASTM A36/A36M][ ASTM A572/A572M , Grade [_____]][ ASTM A588/A588M ] for 
splice plates.][Materials for pile splices must be as specified.]

][ 2.1.3   Pile Points

**************************************************************************
NOTE:   Pi l e poi nt s may be r equi r ed when dr i v i ng 
pi l es i n dense sand st r at a,  gr avel  st r at a and 
cobbl e- boul der  zones,  and when dr i v i ng pi l es t o 
r ef usal  on a har d l ayer  or  bedr ock.

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

[ ASTM A27/A27M for cast steel points.][[ ASTM A36/A36M][ ASTM A572/A572M , 
Grade [_____]] for pile tip reinforcements.]  Pile points must[ be the 
type][ conform to details] shown[ and  be provided on all piles].

][ 2.1.4   Pile Caps

[ ASTM A36/A36M.][ ASTM A572/A572M , Grade [_____].][ ASTM A588/A588M .]  Pile 
caps must conform to details shown.

][ 2.1.5   Pile Tension Anchors

[ ASTM A36/A36M.][ ASTM A572/A572M , Grade [_____].][ ASTM A588/A588M .]  Pile 
tension anchors must conform to details shown.
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][ 2.1.6   FABRICATION

Fabrication must conform to the requirements shown and as specified herein 
and in[ Section 05 50 13  MISCELLANEOUS METAL FABRICATIONS][ Section 
05 51 33  METAL LADDERS][ Section 05 52 00  METAL RAILINGS][ Section 05 51 00
 METAL STAIRS].

[ 2.1.6.1   Pile Splices

**************************************************************************
NOTE:   Spl i ces ar e gener al l y not  per mi t t ed wher e 
r equi r ed l engt hs ar e avai l abl e i n one pi ece or  t he 
pi l e i s desi gned f or  a moment  connect i on.   Wher e 
spl i ces ar e per mi t t ed,  show det ai l s of  t he spl i ce.

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

Fabricate pile splices as shown.  Submit detail drawings of splices in 
accordance with paragraph "Submittals."

][ 2.1.6.2   [Pile Caps,] [Pile Points,] [Pile Tension Anchors]

[Attach[ pile caps, ][pile points, ][and][ pile tension anchors] as 
shown.][  Ground the top of piles sufficiently smooth to provide a good 
welding surface for structural-shape pile caps.]

] ] PART 3   EXECUTION

3.1   PILE DRIVING EQUIPMENT

Select the proposed pile driving equipment, including hammers and other 
required items, and submit complete descriptions of the proposed equipment 
in accordance with paragraph "Submittals."[  Final approval of the 
proposed equipment is subject to the satisfactory completion and approval 
of pile tests.]  Changes in the selected pile driving equipment will not 
be allowed after the equipment has been approved except as [specified and] 
directed.  No additional contract time will be allowed for Contractor 
proposed changes in the equipment.

3.1.1   Pile Driving Hammers

**************************************************************************
NOTE:   When speci f y i ng t he mi ni mum dr i v i ng ener gy,  
make an al l owance f or  r educed penet r at i on caused by 
shock absor pt i on of  pi l e caps.   Ent er  t he 
appr opr i at e mi ni mum al l owabl e dr i v i ng ener gy f or  t he 
pr oj ect .   Mi ni mum al l owabl e dr i v i ng ener gy must  be 
not  l ess t han t he f ol l owi ng:

Desi gn Bear i ng Pi l e Capaci t y 
f or  Si ngl e Pi l e ( Met r i c Tons)
 ( Tons)

Mi ni mum Rat ed Hammer  Dr i v i ng 
Energy  ( Joul es)  ( Foot - Pounds)

Up t o 60 20,350  15, 000

Over  60 25,750  19, 000
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The mi ni mum and maxi mum hammer  ener gi es r equi r ed may 
be det er mi ned f r om exper i ence on ot her  j obs or  by a 
ser i es of  wave equat i on anal yses.

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

Provide impact[ or vibratory] type pile driving hammers.

3.1.1.1   Impact Hammers

Provide steam, air, or diesel-powered impact pile hammers of the 
single-acting, double-acting, or differential-acting type.[  The size or 
capacity of hammers must be as recommended by the hammer manufacturer for 
the total pile  mass  weight  and the character of the soil formation to be 
penetrated.][  The rated driving energy of hammers is limited to a minimum 
of  [20,350][25,750] joules  [15,000][19,000] foot-pounds .][  Hammers must 
be capable of[ , and so demonstrated during the development of refusal 
criteria,] hard driving in excess of 20 blows per  25 mm inch .]  Provide 
boiler, compressor, or engine capacity sufficient to operate hammers 
continuously at the full rated speed.  Hammers must have a gage to monitor 
hammer bounce chamber pressure for diesel hammers or pressure at the 
hammer for air and steam hammers.  This gage must be operational during 
the driving of piles and be mounted in an accessible location for 
monitoring by the Contractor and the Contracting Officer.[  Provide two 
spare operational bounce chamber read out units on site.][  Provide bounce 
chamber pressure gage correction tables and charts for the type and length 
of hose to be used with the pressure gage to the Contracting Officer.]  
Obtain driving energy by use of a heavy ram and a short stroke with low 
impact velocity, rather than a light ram and a long stroke with high 
impact velocity.  Position a pile cap or drive cap between the pile and 
hammer.  Place hammer cushion or cap block between ram and the pile cap or 
drive cap.  Hammer cushion or cap block must have consistent elastic 
properties, minimize energy absorption, and transmit hammer energy 
uniformly and consistently during the entire driving period.[  Do not use 
a pile cushion block.]  In accordance with paragraph "Submittals," submit 
the following information for each impact hammer proposed:

a.  Make and model.

b.  Ram  mass (kilograms)  weight (pounds) .

c.  Anvil  mass (kilograms)  weight (pounds) .

d.  Rated stroke  (millimeters.  (inches) .

e.  Rated energy range  (joules)  (foot-pounds) .

f.  Rated speed (blows per minute).

g.  Steam or air pressure, hammer, and boiler [and][or] compressor  (MPa)
(psi) .

[ h.  Rated bounce chamber pressure curves or charts, including pressure 
correction chart for type and length of hose used with pressure gage  
(bar)  (pounds per square inch) .

] i.  Pile driving cap, make, and  mass (kilograms)  weight (pounds) .

j.  Cushion block dimensions and material type.
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k.  Power pack description.

[ 3.1.1.2   Vibratory Hammers

[The use of vibratory hammers is dependent upon satisfactory driving and 
load testing of piles.  ][Final approval of the proposed hammer and other 
driving equipment is subject to the satisfactory completion and approval 
of the pile tests.  ][The size or capacity of hammers must be as 
recommended by the hammer manufacturer for the total pile  mass  weight  and 
the character of the soil formation to be penetrated.  ]The hammer must 
provide for maintaining a rigid connection between the hammer and the 
pile.  In accordance with paragraph "Submittals," submit the following 
information for each vibratory hammer proposed:

a.  Make and model.

b.  Eccentric moment  (newton-meters)  (inch-pounds) .

c.  Dynamic force  (kilonewtons)  (tons) .

d.  Steady state frequency or frequency range (cycles per minute).

e.  Vibrating  mass (kilonewtons)  weight (pounds) .

f.  Amplitude  (millimeters)  (inches) .

g.  Maximum pull capacity  (metric tons)  (tons) .

h.  Non-vibrating  mass (kilonewtons)  weight (pounds) .

i.  Power pack description.

] 3.1.2   Pile Driving Leads

**************************************************************************
NOTE:   Suspended l eads shoul d not  be used on j obs 
wher e accur at e pi l e pl acement  and al i gnment  ar e 
required.

Vi br at or y hammer s ar e t ypi cal l y oper at ed f r ee 
hangi ng wi t hout  l eads unl ess accur at e pl acement  and 
al i gnment  of  t he pi l es ar e r equi r ed.

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

Support and guide hammers with[ suspended leads,] fixed extended leads or 
fixed underhung leads.[  Operate vibratory hammers free hanging without 
leads.][  For driving battered piles, support and guide impact hammers 
with three-axis, fixed-extended leads capable of 1 H and 2-1/2 V fore and 
aft batter and 1 H on 6 V side batter, with 30 degree rotation each side 
of an axis running along the center line of rotation of the crane through 
the center line of the leads.][  For driving battered piles, support and 
guide vibratory hammers with fixed extended leads or templates.][  Provide 
two intermediate supports for the pile in the leads to reduce the unbraced 
length of the pile during driving and pulling.]

3.1.3   Pile Extractors

Pile extractors may be vibratory [and][or] impact pile driving hammers.  
Impact hammers are required for pulling piles not extractable with 
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vibratory hammers.

[ 3.1.4   Jetting Equipment

**************************************************************************
NOTE:   Do not  use j et t i ng on pi l es car r y i ng 
s i gni f i cant  t ensi on l oads,  l at er al  l oads,  or  
compr essi on l oads devel oped pr edomi nant l y f r om ski n 
friction.

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

Provide jetting equipment with not less than two removable or fixed jets 
of the water or combination air-water type.  Water jets must be designed 
so that the discharge volume and pressure are sufficient to freely erode 
the material immediately under and adjacent to piles without resulting in 
pile drift.  Submit jetting equipment including plant description, volume 
of water and pressure, and size and length of hoses and pipes in 
accordance with paragraph "Submittals."

] 3.2   INSTALLATION

Inspect piles when delivered and when in the leads immediately before 
driving.[  Handle piles so as to protect pile coatings.  Repair damage or 
defects in pile coatings as specified.]  Cut piles at cutoff grade by an 
approved method.  Where cutoff is below existing ground or mudline 
elevation, complete excavation, sheeting, and dewatering before driving 
pile to cutoff elevation.

3.2.1   Lengths of Job Piles

The estimated quantities of piles are given for bidding purposes only.  
The Contracting Officer will determine the actual lengths of piles 
required to be driven below cutoff elevation for the various locations in 
the work and will furnish the Contractor a quantities list indicating 
lengths and locations of all piles to be installed.[  These actual lengths 
will be determined from the results of the pile tests specified in 
paragraph "Pile Tests."][  The Contracting Officer will determine the 
number of overlength piles required to provide for variations in 
subsurface conditions.]  Where required bearing capacities are attainable 
with piles of lesser length than those specified, shorter piles may be 
used subject to prior written approval.

3.2.2   Pile Driving Records

**************************************************************************
NOTE:   Sel ect  f i r st  sent ence i f  speci f i er  f or ms ar e 
not  used,  and del et e second br acket ed opt i on.

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

[Develop a form for compiling pile driving records, which must be 
approved,][Use the preprinted forms attached at the end of this section] 
for recording pile driving data.

Compile and submit accurate records of the pile driving operations on the 
approved form in accordance with paragraph "Submittals."  Include in 
driving records for each pile date driven, pile identification number, 
cross section shape and pile dimensions, location, deviations from design 
location, original length, ground elevation, top elevation, tip elevation, 
[batter alignment,] description of hammer used, number of blows required 
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for each  300 mm  foot  of penetration throughout the entire length of the 
pile and for each  25 mm  inch  of penetration in the last  300 mm  foot  of 
penetration, total driving time in minutes and seconds, and any other 
pertinent information as required or requested such as unusual driving 
conditions, interruptions or delays during driving, damage to pile 
resulting from driving, heave in adjacent piles, redriving, weaving, 
obstructions, jetting, predrilling, and depth and description of voids 
formed adjacent to the pile.

Additional data required to be recorded for impact hammers includes the 
rate of hammer operation, make, size, and the length of the bounce hose.  
Additional data required to be recorded for vibratory hammers includes 
hammer power pack description, make, size,  wattage  horsepower  applied to 
pile, and hammer operating frequency.

3.2.3   Pile Placement  and Tolerances in Driving

Develop and submit a pile placement plan which shows the installation 
sequence and the methods proposed for controlling the location and 
alignment of piles  Complete all[ foundation preparation[ removal of 
unsuitable material and densification of foundation fill] in the area 
prior to the placement of piles for driving.]  Accurately place piles in 
the correct location and alignments, both laterally and longitudinally, 
and to the vertical[ or batter] lines indicated.  Establish a permanent 
base line to provide for inspection of pile placement by the Contracting 
Officer during pile driving operations prior to driving job piles and 
maintain during the installation of the job piles.

A final lateral deviation from the correct location at the cutoff 
elevation of not more than  [75][100] mm  [3][4] inches will be permitted for 
vertical[ and battered] piles.[  Manipulation of piles will not be 
permitted.][  Manipulation to move piles into position will be permitted 
only within the aforementioned tolerance to return the pile to the design 
location[, however, do not manipulate piles more than 1.5 percent of the 
exposed length above the[ ground][ mudline] surface].]  A variation of not 
more than  21 mm per meter  0.25 inch per foot  of pile length from the 
vertical for vertical piles nor more than  42 mm per meter  0.50 inch per 
foot  of pile length from the required angle for batter piles will be 
permitted.[  In addition to complying with the tolerances stated herein, 
the clear distance between the heads of piles and the edges of caps must 
be not less than  150 mm  6 inches .  With prior approval of the Contracting 
Officer, the Contractor may provide additional concrete and reinforcement 
to maintain the required minimum clear distance.  Redesign of pile caps or 
additional work required due to improper location of piles is the 
responsibility of the Contractor.][  A final variation in rotation of the 
pile about the center line of the web of not more than 7.5 degrees is 
permitted.][  A vertical deviation of not more than  [25] [50] mm  [1] [2] 
inch  from the correct cutoff elevations shown is permitted.]  Inspect 
piles for heave.  Redrive heaved piles to the required tip elevation.  
Maintain the correct relative position of all piles by the use of 
templates or by other approved means.  Piles damaged or not located 
properly or exceeding the maximum limits for rotation, lateral and 
vertical deviation, [and] [or] variation in alignment must be pulled and 
new piles redriven, or provide additional piles, at a location directed at 
no additional cost to the Government.

3.2.3.1   Survey Data

After the driving of each pile group is complete and before superimposed 

SECTION 31 62 16.16  Page 20



concrete is placed, provide the Contracting Officer with an as-driven 
survey showing actual location and top elevation of each pile.  Do not 
proceed with placing concrete until the Contracting Officer has reviewed 
the survey and verified the safe load for the pile group driven.  Present 
a survey in such form that it gives deviation from plan location in two 
perpendicular directions and elevations of each pile to nearest  13 mm  half 
inch .  Survey must be prepared and certified by a licensed land surveyor.

3.2.4   Pile Penetration Criteria

The controlling[ tip elevation][ depth of penetration][ driving 
resistance][ refusal blow count (number of blows required to attain the 
final  25 mm  inch  of penetration)] for job piles will be determined by the 
Contracting Officer.[  The required[ tip elevation][ depth of 
penetration][ driving resistance][ refusal blow count] will be established 
subsequent to the analysis of pile tests as specified in paragraph "Pile 
Tests."][  Terminate driving with a vibratory hammer when the rate of 
penetration is less than [_____]  mm inch  per minute.]

3.2.5   Pile Driving

Notify the Contracting Officer 30 days prior to the date pile driving is 
to begin.  Do not drive piles within  30 m  100 feet  of concrete less than 7 
days old.  Drive job[ and test] piles with hammers of the same model and 
manufacturer, same energy and efficiency, and using the same driving 
system.  Operate hammers at all times at the speed and under the 
conditions recommended by the manufacturer.[  Where heave is anticipated, 
the sequence of installation must be such that pile heave is minimized by 
starting pile driving at the center of the group and proceeding outward[ 
and by driving vertical piles prior to driving battered piles where 
practicable.]]  Prior to driving and with the pile head seated in the 
hammer, check each pile to ensure that it has been aligned correctly and 
that the orientation of the web about the centerline is as shown.  Once 
pile driving has begun, keep conditions such as alignment[ and batter] 
constant.[  Check and monitor the alignment of battered piles during 
driving with an accurate batter board level[ and surveying instrument]].  
Drive each pile continuously and without interruption until the required[ 
tip elevation][ depth of penetration][ driving resistance][ refusal blow 
count] has been attained.  Deviation from this procedure will be permitted 
only when driving is stopped by causes that reasonably could not have been 
anticipated.  A pile that can not be driven to the required depth because 
of an obstruction, as indicated by a sudden unexplained change in blow 
count and drifting, must be pulled and redriven or  cut off and abandoned, 
whichever is directed.  After piles are driven, cutoff square as required 
at the indicated cutoff elevation.[  Cap cutoff piles as shown.]  Backfill 
any voids around piles or abandoned holes for pulled piles with sand and 
compact to the same density as the surrounding soil.  If, in driving, it 
is found that pile is not of sufficient length to give the capacity 
specified, notify the Contracting Officer, who will determine the 
procedure to be followed.

[ 3.2.5.1   Splicing Piles

[Splicing of piles is not permitted.  ][A pile that has not reached the 
required refusal blow count when the top has been driven to the cutoff 
elevation must be spliced as shown and driven to a sufficient depth to 
develop the required refusal blow count.  ][When approved, provide splices 
of the full penetration butt weld type[ or proprietary prefabricated 
splicer sleeves].  Use only one splice per length of pile.  Avoid field 
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splices for lengths under  24 m  80 feet .  Construct splices to maintain the 
true alignment and position of the pile sections.  Splices must develop 
the full strength of the pile in both bearing and bending.]

][ 3.2.5.2   Jetting

**************************************************************************
NOTE:   Jet t i ng i s not  gener al l y be per mi t t ed when:

1.   Pi l es ar e 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 ar e subj ect  t o s i gni f i cant  upl i f t .

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

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

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

[Jetting of piles is not be permitted.  ][Use jetting to assist driving 
piles through strata that can not be penetrated practicably by use of the 
hammer alone when authorized by the Contracting Officer.  After the 
penetration of the strata requiring jetting has been accomplished, 
discontinue jetting and resume driving with the hammer alone.  Seat jetted 
piles by driving not less than  300 mm  1 foot  after jetting has been 
stopped.  ][Use jetting of piles in driving only when specifically 
authorized by the Contracting Officer.  ][Discontinue jetting when the 
pile tip is approximately  1.5 m  5 feet  above the required pile tip 
elevation.  Drive pile the final  1.5 m  5 feet  of penetration.  Jetting 
method and equipment must be approved by the Contracting Officer prior to 
commencing jetting operation.]

] 3.2.5.3   Predrilling

**************************************************************************
NOTE:   Pr edr i l l i ng i s not  gener al l y be per mi t t ed 
when:

1.   Pi l es ar e 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 ar e subj ect  t o s i gni f i cant  upl i f t .

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

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

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

Predrilling[ is permitted][ is not be permitted][ is provided].[  
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Discontinue predrilling when the pile tip is approximately  1.5 m  5 feet  
above the required pile tip elevation.  Drive pile the final  1.5 m  5 feet  
of penetration.  Predrilling equipment and method must be approved by the 
Contracting Officer prior to commencing predrilling operation.]

3.2.5.4   Heaved Piles

When driving piles in clusters or under conditions of relatively close 
spacing, perform observations to detect heave of adjacent piles.  
Backdrive heaved piles to original[ depth of penetration][ tip elevation][ 
refusal blow count] without additional cost to the Government.

3.2.5.5   Pulled Piles

Pull and replace piles damaged or impaired for use during driving with new 
piles, or cut off and abandon and drive new piles as directed without 
additional cost to the Government.  The Contracting Officer may require 
that any pile be pulled for inspection.  Redrive piles pulled as directed 
and found to be in suitable condition at another location as directed.  
Replace piles pulled as directed and found to be damaged with new piles at 
the Contractor's expense.

3.2.5.6   Long Piles

Handle and drive piles of a high slenderness ratio carefully to prevent 
overstress.  Provide pile driving rig with rigid supports so that leads 
remain accurately aligned.  Where a high degree of accuracy is required, 
erect templates or guide frames at or close to the ground or water surface.

3.2.5.7   Welding

AWS D1.1/D1.1M .

[ 3.3   PILE TESTS

**************************************************************************
NOTE:   Thi s speci f i cat i on al l ows f or  t wo t ypes of  
pi l e t est s:  pi l e dr i v i ng t est s and pi l e l oad t est s.   
Pi l e dr i v i ng t est s ar e used t o det er mi ne t he bl ow 
count  r equi r ed t o dr i ve a pi l e t o a gi ven 
penet r at i on or  t o r ef usal  on a har d l ayer .   Pi l e 
dr i v i ng t est s may be per f or med wi t h a pi l e dr i v i ng 
anal yzer  at t ached t o pi l es t o r ecor d t he i nf or mat i on 
l i s t ed bel ow.   Pi l e l oad t est s ar e used t o det er mi ne 
pi l e capaci t y.   The combi nat i on of  pi l e dr i v i ng 
t est s and pi l e l oad t est s gi ves i nf or mat i on on pi l e 
capaci t y ver sus r ef usal  bl ow count .   Pi l e dr i v i ng 
anal yzer  dat a may be used i n some i nst ances i n pl ace 
of  pi l e l oad t est s t o r educe t he number  of  l oad 
t est s r equi r ed f or  a pr oj ect .

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

Pile Tests - Perform[ pile driving tests][ and][ pile load tests] as[ 
specified and as shown][ or ][ as directed].  The Contracting Officer will 
develop the correlation between[ pile driving resistance][ pile length] 
and pile capacity during the[ pile driving tests][ and][ pile load tests] 
for the selected pile driving system.

Based on the correlations developed, the Contracting Officer will 
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determine the[ refusal blow count][ pile length] for the job piles.  
Changes in the approved pile driving system during or after completion of 
tests will not be allowed unless additional tests are performed as 
directed to establish the correlation between[ driving resistance][ 
length] and pile capacity for the proposed changed system.  For changes in 
the approved pile driving system proposed by the Contractor, perform 
required additional[ pile driving tests][ and][ pile load tests] at the 
Contractor's expense.  No additional contract time will be allowed.[  In 
accordance with paragraph "Submittals," develop and submit a detailed pile 
load test plan which includes drawings as appropriate and contain the 
following information:

a.  Method of reacting static test loads.

b.  Method of supporting reference beams.

c.  Method of attaching and supporting dial gages for measuring pile 
movements.

d.  Method of applying static test load to piles.

e.  Method of setup of secondary measurement system (surveyor's level, 
laser beam, etc.).

f.  Details of strain rod fabrication and installation.

g.  Details of loading frame and reaction systems design, including design 
computations and fabrication details.

h.  Calibration curves for the load cell and readout device.

[ i.  Details of inclinometer installation.

] Approval of the plan does not relieve the Contractor of the responsibility 
for structural and operational adequacies of the testing system.]

[ 3.3.1   Test Piles

**************************************************************************
NOTE:   I nser t  t he number  of  t est  pi l es r equi r ed.  The 
number  of  t est  pi l es i s nor mal l y bet ween 5 and 10 
per cent  of  t he t ot al  number  of  pi l es r equi r ed,  
dependent  upon t he magni t ude of  t he pr oj ect .   Test  
pi l es ar e f ur ni shed 1. 5 m 5 f eet  l onger  t han j ob 
pi l es t o al l ow addi t i onal  penet r at i on i f  dr i v i ng 
condi t i ons di ct at e.   Del et e t hi s par agr aph i f  t est  
pi l es ar e not  r equi r ed.

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

Provide [_____] test piles of the same size and type as specified for job 
piles.[  Furnish test piles  [1.5] [_____] meter  [5] [_____] feet  longer 
than length specified for job piles and drive the additional depth, if 
directed.]  Provide test piles[ of the indicated lengths and] place at 
the[ indicated][ or][ directed] locations.  Drive test piles with the same 
equipment specified in paragraph "Pile Driving Equipment" and in the same 
manner specified in paragraph "Pile Driving" for job piles.  Record the 
driving record data for each test pile driven as specified in paragraph 
"Pile Driving Records."  Provide and operate[ a pile driving analyzer  as 
specified by the manufacturer during the driving of each test pile.]  If 
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approved after test completion, include properly located test piles in the 
finished work.[  Withdraw [_____] test piles after reaching the specified 
tip elevation to provide for visual inspection of the pile.]

][ 3.3.2   Pile Driving Tests

Perform [_____] pile driving tests.  The Contracting Officer will be 
present during each pile driving test.  Complete all pile driving tests 
without interruption.  Any pile driving test not accomplished in 
accordance with this specification must be redone at no additional cost to 
the Government.[  Pull each driving test pile within one (1) [day] [week] 
after the completion of that pile driving test, document damages , and 
store at construction site.  Remove pulled test piles from the site when 
directed.]

] 3.3.3   Dynamic Testing of Piles

**************************************************************************
NOTE:   Speci f y dynami c t est i ng dur i ng i ni t i al  
dr i v i ng i f  i t s  pur pose i s t o moni t or  dr i ve syst em 
per f or mance and dr i v i ng st r esses.   I f  t he pur pose i s 
t o eval uat e pi l e capaci t y,  speci f y r est r i k i ng of  
pi l es and dynami c t est i ng dur i ng r est r i ke.   
Rest r i k i ng i s best  per f or med on t est  pi l es.   
Rest r i ke dr i v i ng may si gni f i cant l y af f ect  t he 
Cont r act or ' s i nst al l at i on sequence;  t her ef or e,  
i dent i f y t he l ocat i ons and pi l es t o be r est r uck 
whenever  possi bl e.

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

[[Provide][Employ] a specialty engineering firm to] perform dynamic 
testing of piles [and job piles] to determine velocity of stress wave 
propagation, acceleration, monitor hammer and drive system performance, 
assess pile installation stresses and integrity [, and to evaluate pile 
capacity].  Furnish personnel experienced in performing wave equation 
analysis, dynamic testing, and interpretation of results to install and 
operate the testing equipment and to interpret its results.  Furnish 
equipment to obtain dynamic measurements, record, reduce and display its 
data and meet the requirement of ASTM D4945.  The equipment must have been 
calibrated within 12 months thereafter throughout the contract duration.  
Supply all power requirements for operating the equipment.  Prior to 
commencing pile driving, a perform and submit wave equation analysis  in 
accordance with paragraph "Submittals."

3.3.3.1   Test Piles

**************************************************************************
NOTE:   Del et e t he f i r st  br acket  i nser t  i f  t est i ng i s 
t o be per f or med on al l  t est  pi l es.

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

Perform dynamic testing on [_____] test piles as indicated.  Perform 
testing during the full length of pile driving.  Restrike piles which are 
statically load tested within 48 hours after completion of static load 
test to correlate static and dynamic test results.  [Restrike piles 
installed as part of pile driving test after a minimum waiting period of 
[_____] days.]  Warm up the hammer prior to restriking.  Restrike the pile 
for 50 blows or until the pile penetrates an additional  75 mm  3 inches , 
whichever occurs first.  In the event the pile movement is less than 
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one-quarter inch during restrike, the restrike may be terminated after 20 
blows.

[ 3.3.3.2   Job Piles

Perform dynamic pile testing on [_____] job piles during the full length 
of initial driving [and during restrike driving].  Tested piles must be as 
[indicated] [selected by the Contracting Officer over the duration of 
installation].  The Contracting Officer will direct testing of additional 
piles if the hammer or driving system is modified or replaced.

] 3.3.3.3   Reports

Prepare and submit a summary report of dynamic test results for test 
piles.  Discuss in the report pile capacity obtained from dynamic testing 
as it compares to static test results computed by the Government, and also 
include velocity of stress wave propagation, acceleration, evaluation of 
hammer and driving system performance, driving stress levels, and pile 
integrity.  Perform [a CAPWAP, or similar, analysis of the dynamic test 
data on data obtained from the end of initial driving and the beginning of 
restrike for [_____] test piles as directed.  Use the analysis to predict 
pile capacity, establish resistance distribution, and predict quake and 
damping factors.]  Include refined wave equation analyses incorporating 
the results of dynamic testing and analysis.[  For job piles, prepare and 
submit a field summary report.  The field summary report must minimally 
contain energy transferred to the pile, calculated driving stresses, pile 
integrity and estimated pile capacity at the time of testing.]  Include in 
the report for the test piles [and the monthly report for job piles] the 
pile driving record as an attachment and also address the items listed in 
paragraph "7.1.5 Dynamic Testing" of ASTM D4945.

[ 3.3.4   Pile Load Tests

**************************************************************************
NOTE:   Each ASTM pi l e l oad t est  speci f i cat i on l i s t ed 
of f er s a number  of  opt i ons as t o how t he t est  i s  
per f or med.   Speci f y t he r equi r ed l oad t est i ng opt i on 
and any modi f i cat i ons t o i ncl ude ot her  desi r ed 
requirements.

I nser t  t he number  of  t est  pi l es t o be l oad t est ed.   
The saf e desi gn capaci t y of  a t est  pi l e as 
det er mi ned f r om t he r esul t s of  l oad t est  shal l  be 
t he l esser  of  t he t wo val ues comput ed accor di ng t o 
t he f ol l owi ng:

1.   One- hal f  t he t est  l oad whi ch causes a 
set t l ement / movement  of  0. 25 mm per  907 kg 0. 01 i nch 
per  t on of  t est  l oad.

2.   One- hal f  t he t est  l oad t hat  causes a gr oss 
set t l ement / movement  of  25 mm one i nch pr ovi ded t he 
l oad- set t l ement  cur ve shows no si gn of  f ai l ur e.

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

Perform load tests at locations shown, or as directed.  Provide testing 
and measuring equipment, perform loading, and provide observation 
facilities for personnel to inspect, record, and analyze 
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settlement/movement and deflection of piles under test loads.  Do not 
mobilize load test equipment until directed by the Contracting Officer.  
Perform pile load tests under the supervision of a registered professional 
engineer provided by the Contractor and experienced in conducting pile 
load tests.  Loading frames and equipment for pile load tests must be 
ready to be placed in operation as soon as a load test pile has been 
driven.  Provide loading equipment of sufficient capacity to apply the 
maximum load specified in a safe manner.  Start loading of each test pile 
when directed.

The Contractor is responsible for the application of loads.  Accurately 
determine and control the magnitude of applied loads using a calibrated 
load cell and readout device.  The design working load, as confirmed by 
the results of load tests, will be determined by the Contracting Officer.  
Load test piles indicated or directed to be driven in permanent locations 
may be incorporated into the work if, after satisfactory completion of 
load test, they are approved for inclusion in the work.  Any pile load 
test not accomplished in accordance with this specification will be 
rejected.  A new pile load test must be conducted for each rejected pile 
load test.  The Contractor must compile a report for each pile load test 
including, as a minimum, all applicable information required by the 
specified test.

[ 3.3.4.1   Compressive Load Test

Perform [_____] pile compressive load tests in accordance with 
ASTM D1143/D1143M  [, as modified].  Apply a compressive load of [_____]  kN  
tons  to each compressive load test pile.

][ 3.3.4.2   Tensile Load Test

Perform [_____] pile tensile load tests in accordance with ASTM D3689[, as 
modified].  Apply a tensile load of [_____]  kN  tons  to each tensile load 
test pile.

][ 3.3.4.3   Lateral Load Test

Perform [_____] pile lateral load tests in accordance with 
ASTM D3966/D3966M [, as modified].  Perform lateral load tests consisting 
of jacking two piles apart with a hydraulic jack, with one pile serving as 
the reaction pile for the other.  Apply a lateral load of [_____]  kN  tons  
to each pair of lateral load test piles.  Take required movement readings 
and record for each pile.

] ] 3.3.5   Safe Design Capacity

Load test piles to twice the anticipated working load unless failure 
occurs first.  The safe design capacity of a load test as determined from 
the results of load tests is the lesser of the two values computed 
according to the following:

a.  One-half the load that causes a net settlement after rebound of not 
more than  0.029 mm per kN  0.01 inch per ton  of total test load.

b.  One-half the load that causes a gross settlement of not more than  25 mm
 1 inch  provided the load settlement curve shows no sign of failure.
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] 3.4   SPECIAL INSPECTION AND TESTING FOR SEISMIC-RESISTING SYSTEMS

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph only  when speci al  
i nspect i on and t est i ng f or  sei smi c- r esi st i ng syst ems 
i s r equi r ed by par agr aph 3. 2 of  FEMA 302,  NEHRP 
RECOMMENDED PROVI SI ONS FOR SEI SMI C REGULATI ONS FOR 
NEW BUI LDI NGS AND OTHER STRUCTURES.

Thi s par agr aph wi l l  be appl i cabl e t o bot h new 
bui l di ngs desi gned accor di ng t o UFC 3- 310- 03A 
" Sei smi c Desi gn For  Bui l di ngs" ,  and t o exi st i ng 
bui l di ng sei smi c r ehabi l i t at i on desi gns done 
accor di ng t o UFC 3- 301- 05A,  " Sei smi c Eval uat i on And 
Rehabi l i t at i on For  Bui l di ngs" .

The desi gner  must  i ndi cat e on t he dr awi ngs al l  
l ocat i ons and al l  f eat ur es f or  whi ch speci al  
i nspect i on and t est i ng i s r equi r ed i n accor dance 
wi t h Chapt er  3 of  FEMA 302.   Thi s i ncl udes 
i ndi cat i ng t he l ocat i ons of  al l  s t r uct ur al  
component s and connect i ons r equi r i ng i nspect i on.

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

Perform special inspections and testing for seismic-resisting systems and 
components in accordance with Section 01 45 35  SPECIAL INSPECTIONS.

        -- End of Section --
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