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NOTE: This gui de specification covers the
requi renents for prestressed, pretensioned piles.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

Techni cal Proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR)
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NOTE: TO DOMNLOAD UFGS GRAPHI CS

Go to http://ww. wbdg. or g/ ccb/ NAVGRAPH gr apht oc. pdf .
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NOTE: The extent and | ocation of the work to be
acconpl i shed shoul d be indicated on the project
drawi ngs or included in the project specification
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NOTE: The followi ng information shall be shown on
t he draw ngs:

1. Locations and design |loads of piles. |If both
tensi on and conpression piles are contained in
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design, identify by type.
2. Size, shape, and length of piles.

3. Locations, sizes, and nunber of prestressing
steel strands. Unit stresses for prestressing
strands.

4. Details of reinforcenent.
5. Details of splices, if required
6. Locations of test piles, if required.

7. Soil data, where required.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACl | NTERNATI ONAL (ACl)

ACl 211.1 (1991; R 2009) Standard Practice for
Sel ecting Proportions for Normal,
Heavywei ght, and Mass Concrete

ACl 214R (2002; Errata 2005) Evaluation of Strength
Test Results of Concrete

ACl 318 (2008; Errata 2008; Errata 2009; Errata
2009; FErrata 2009; Errata 2009; Errata
2009) Buil di ng Code Requirenents for
Structural Concrete and Commentary
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ACl 318M

ACl SP-66

(2008; Errata 2008; Errata 2009; Errata
2010) Buil di ng Code Requirenents for
Structural Concrete and Commentary

(2004) AClI Detailing Manual

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1. 4/ DL1. 4M

(2005; Errata 2005) Structural Welding
Code - Reinforcing Steel

ASTM | NTERNATI ONAL (ASTM

ASTM A 27/ A 27TM

ASTM A 36/ A 36M

ASTM A 416/ A 416M

ASTM A 496/ A 496M

ASTM A 572/ A 572M

ASTM A 615/ A 615M

ASTM A 706/ A 706M

ASTM A 82/ A 82M

ASTM A 996/ A 996M

ASTM C 1202

ASTM C 1218/ C 1218M

ASTM C 1240

ASTM C 1260

(2008) Standard Specification for Steel
Castings, Carbon, for General Application

(2008) Standard Specification for Carbon
Structural Steel

(2006) Standard Specification for Steel
Strand, Uncoated Seven-Wre for
Prestressed Concrete

(2007) Standard Specification for Steel
Wre, Deforned, for Concrete Reinforcenent

(2007) Standard Specification for
H gh-Strength Low Al |l oy Col unbi um Vanadi um
Structural Steel

(2009b) Standard Specification for
Def ormed and Pl ai n Carbon-Steel Bars for
Concr et e Rei nforcenment

(2009b) Standard Specification for
Low Al l oy Steel Deformed and Plain Bars
for Concrete Reinforcenent

(2007) Standard Specification for Steel
Wre, Plain, for Concrete Reinforcenent

(2009b) Standard Specification for
Rai | - St eel and Axl e-Steel Defornmed Bars
for Concrete Reinforcenent

(2009) Standard Test Method for Electrical
I ndication of Concrete's Ability to Resist
Chloride lon Penetration

(1999; R 2008) Standard Specification for
Wat er- Sol ubl e Chloride in Mrtar and
Concrete

(2005) Standard Specification for Silica
Fume Used in Cenentitious M xtures

(2007) Standard Test Method for Potential
Al kali Reactivity of Aggregates
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

136

143/ C 143M

150/ C 150M

1567

172

260

31/ C 31M

33/ C 33M

39/ C 39M

494/ C 494M

595/ C 595M

618

666/ C 666M

989

1143/ D 1143M

3689

3966

4945

(Mortar-Bar Met hod)

(2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

(2009) Standard Test Method for Slunmp of
Hydraul i c- Cenent Concrete

(2009) Standard Specification for Portland
Cement

(2008) Standard Test Method for Potential
Al kali-Silica Reactivity of Conbinations
of Cementitious Materials and Aggregate
(Accel erated Mortar-Bar Met hod)

(2008) Standard Practice for Sanpling
Freshly M xed Concrete

(2006) Standard Specification for
Ai r-Entraining Adm xtures for Concrete

(2009) Standard Practice for Making and
Curing Concrete Test Specinens in the Field

(2008) Standard Specification for Concrete
Aggr egat es

(2009) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nmens

(2008a) Standard Specification for
Chemi cal Admi xtures for Concrete

(2009) Standard Specification for Bl ended
Hydraul i ¢ Cenents

(2008a) Standard Specification for Coal

Fl'y Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

(2003; R 2008) Resistance of Concrete to
Rapi d Freezi ng and Thaw ng

(2009a) Standard Specification for G ound
Granul ated Bl ast-Furnace Slag for Use in
Concrete and Mortars

(2007el1) Piles Under Static Axial
Conpr essi ve Load

(1990, R 1995) Individual Piles Under
Static Axial Tensile Load

(1990; R 1995) Piles Under Lateral Loads

(2008) Hi gh-Strain Dynam c Testing of Piles
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PC

PC

PCl

[1.2

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

JR-382

(1993) Recommended Practice for Design
Manuf acture and Installation of
Prestressed Concrete Piling

MNL- 116 (1999) Manual for Quality Control for

Pl ants and Production of Structura
Precast Concrete Products, 4th Edition

STD- 112 (1984) Standard Prestressed Concrete Piles

Square, Cctagonal and Cyli nder

LUVP SUM PAYMENT

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use this paragraph for |unp-sum contracts,
consult with Contracting Oficer's Technica
Represent ative (Geotechnical Branch) on
applicability of use prior to selection. This
paragraph will be typically used when there are 1)
relatively small quantity of piles, 2) allowable
pile loading is less than 40 tons, and 3) the
subsurface conditions are well defined. Fill in
Table | as required selecting colums applicable to
project. GCenerally, pile capacity, location, and
mnimmtip el evation are shown on plans. Test
piles and load tests are not incorporated on |unp
sum contracts. Delete this paragraph for unit-price
contracts.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Base bi ds upon providing the nunber, size, capacity, and length of piles as
indicated on the [drawings.] [followi ng Table |

SECTION 31 62 13.20 Page 8



Tabl e |
Length
[ Locati on] Nunber Size Capacity (tip to cut-off)

The contract price for piling shall include the cost of all necessary

equi prent, tools, material, |abor, and supervision required to: deliver,
handl e, install, cut-off, dispose of any cut-offs, and neet the applicable
contract requirenments. The contract price also includes nobilization,
pre-drilling, and redriving heaved piles. [If, inredriving, it is found
that any pile is not of sufficient Iength to provide the capacity
specified, notify the Contracting O ficer, who reserves the right to
increase or decrease the total length of piles to be furnished and
installed by changing the pile | ocations or elevations, requiring the
installation of additional piles, or directing the om ssion of piles from
the requirenents shown and specified. Should total nunber of piles or
nunber of each length vary fromthat specified as the basis for bidding, an
adjustnent in the contract price or tine for conpletion, or both, will be
made i n accordance with the contract documents. Paynent for piles will be
based on successfully installing piles to both the minimumtip elevation
and satisfying the acceptance criteria identified herein. No additiona
paynent will be nade for: danmmged, rejected, or nmisplaced piles; wthdrawn
piles; any portion of a pile remaining above the cut-off elevation;
backdriving; cutting off piles; splicing; build-ups; any cut-off |ength of
piles; or other excesses beyond the assunmed pile I ength indicated for which
the Contractor is responsible.

1.2.1 Acceptance Criteria

Saf e design capacity for piles is [ ] tons. Piles shall be driven to a
m ni num depth of [ ] feet bel ow cut-off elevation, and to such additiona
depth as required to obtain a bearing capacity of not less than [ ] tons.

The following fornulas are presented only as a guide to aid in establishing
the controlling penetration per blow, which, together with the m ni mum
depth of penetration will serve to determ ne the required m ni nrum dept h of
penetration of each individual pile:

R = 2B For doubl e acting hamers
S plus 0.1

R = 2WH For single acting hamers
S plus 0.1

VWere Ris the approximate allowable pile load in kips; E equals the energy
in foot-kips per blow based on an acceptable certified statement fromthe
manuf acturer of the hamer; Wequals the weight of the hanmer or ramin

ki ps; H equals the height of fall of the hamtmer of ramin feet; and S
equal s the average inches of penetration per blow for the last three

bl ows. An all owance shall be nmade for reduced penetration caused by shock
absorption of the cushion or cap bl ocks.

1[1.3 VEASUREMENT AND PAYMENT

EE R R I I R I R I I I I kR R I R I R I I I R Ik I I I I

NOTE: Delete this paragraph for |unp-sum contracts.

For NAVFAC Pacific projects: Wiere there is unit
pricing for piles, use this paragraph and edit

SECTION 31 62 13.20 Page 9



appl i cabl e attachnents from Section 00 41 00 BID
SCHEDULES for inclusion in Standard Form 1442,
"Solicitation, Ofer and Award" and "Schedul e of Bid
Iltens." Select first bracketed text.

For NAVFAC Sout heast (SOUTHDIV) projects, where
there is a need for unit pricing of piles, include
this paragraph. Refer to SOUTHNAVFACENGCOM

I nstruction 00010, "lInstructions for Preparing Basis
of Bid Statement Wth Unit-Priced Itens," for nethod
of specifying unit price bid itens. Select first
bracketed text.

Rk Ik S R R R R Sk S S O S S R SR o Sk Sk S S R R O S O kR R SRk ko

[For unit price bid, see SF 1442, "Solicitation, Ofer and Award" and
"Schedule of Bid Itens."] [Section 00 41 00 Bl D SCHEDULES. ]

EE IR R R R I I R R I I O R R R R Rk S R Sk I R I Rk I O R R I

NOTE: For NAVFAC Atlantic projects, use the
foll owi ng paragraph for neasurenent and paynent and
subsequent sub-parts.

EE R R S I R I R I R I R I R R R R R R S I R I R I R I R R R R R R R O

Requi rements of "FAR 52.211-18, Variation in Estimated Quantity" shall not
apply to paynent for piling. Each pile and test pile acceptably provided
will be paid for at the bid unit price per unit |ength, which price shal
include itens incidental to furnishing and driving the piles including
nobi | i zation and denobilization,[ jetting][ predrilling][ probing],
redriving uplifted piles, [an additional 1.5 m 5 feet in furnished | ength
for any test pile not driven beyond estimated pile length,] and cutting off
piles at the cut-off elevation. [The cost for additional length for the
test piles shall be included in the total unit price cost for the job.]
Payment will be made for job [and test piles] at the bid unit price for the
length of pile, fromtip to final cut-off, actually provided, excluding
bui | dups and splices directed by the Contracting Oficer to be nade.

Shoul d the actual cunulative pile length driven (tip to cut-off) vary nore
than 25 percent fromthe total pile length specified as a basis for

bi dding, at the direction of the Contracting O ficer, the unit price per
unit length will be adjusted in accordance with provisions of "FAR
52.236-2, Differing Site Conditions."

.3.1 Pile Cut-O f

VWere the tip to cut-off length is less than that calculated fromthe
results of test pile driving [and |oad testing], paynent for that portion
of pile not driven will be nade at 75 percent of the bid unit price and no
ot her paynent will be nade for nmeking the cut-off.

.3.2 Pile Build-ups

Payment for buildups will be nade at 125 percent of the bid unit price.
.3.3 Pile Splices

Payment for splices, as specified, will be made at 25 tinmes the unit price
per 300 mr foot bid for 250 mr 10 inch piling, 22 tinmes the unit price per

300 nmr foot bid for 300 mr 12 inch piling, and 18 tines the unit price per
300 nmr foot bid for all other piling.

SECTION 31 62 13.20 Page 10



1

3.4 Pul l ed Piles

Piles required to be pulled at no fault of the Contractor will be paid for
at the bid unit price for furnishing and driving the pile in its origina
position plus 25 percent of the anpbunt to cover the cost of pulling. Such
pul l ed piles when redriven will be paid for at 25 percent of the bid unit
price for the length driven.

[1.3.5 Pil e Load Test

Payment for each acceptably provided conplete test |oading of a single pile
will be nade at the contract unit price per test, which price shall include
furni shing, placing, and renoving testing equipnent, and placing and
renoving test loads. At the direction of the Contracting O ficer, |oad
tests may be waived at a credit to the Governnent of the unit price bid

t herefore.

11[1.4 UNIT PRICES

1

Rk Rk Sk R IR R Sk S kSR S A R S S S O o O Rk S O S R R o

NOTE: Delete this paragraph for |unp-sum contracts.

If Section 01 22 00.00 10 MEASUREMENT AND PAYMENT i s
included in the project specifications, this
paragraph title (UNIT PRI CES) shoul d be deleted from
this section and the renaining appropriately edited
subpar agr aphs bel ow shoul d be inserted into Section
01 22 00.00 10 MEASUREMENT AND PAYMENT

EE R R R S I R R I R I I R I R I R R R R R R R S I R I R I R R R R R R R R R

4.1 Furni shing and Delivering Prestressed Concrete Piles

1.4.1. 1 Paynment

Payment will be made for costs associated with furnishing and delivering
the required | engths of permanent prestressed concrete piles, [including

H pil e extensions,] which includes costs of furnishing and delivering piles
to the work site. No paynment will be made for the driving head or |engths
of piles exceeding required I engths. No paynent will be nmade for piles
damaged during delivery, storage, or handling to the extent that they are
rendered unsuitable for the work, in the opinion of the Contracting Oficer.

.4.1.2 Measur enment

Furni shing and delivering pernmanent prestressed concrete piles will be
neasured for paynment by the linear nmeter foot of piles required bel ow the
cut-off elevation as [determ ned by the Contracting O ficer and furnished
to the Contractor] [indicated].

.4.1.3 Unit of Measure

Unit of neasure: [linear neter foot.
4.2 Driving Prestressed Concrete Piles
.4.2.1 Paynment

Paynment will be made for costs associated with driving pernmanent

SECTION 31 62 13.20 Page 11



prestressed concrete piles, which includes costs of handling, driving, [and
splicing of piles,] [perform ng dynam c testing, interpreting data and
submitting reports,] measuring heave, redriving heaved piles, renoval of

[ bui I d-ups] driving heads or cutting off piles at the cut-off elevation and
renoving fromthe work site, conpiling and submitting pile driving records,
backfilling voids around piles, and any other itens incidental to driving
piles to the required el evation.

.4.2.2 Measur enment

Per manent prestressed concrete piles will be nmeasured for paynent for
driving on the basis of lengths, to the nearest hundredth tenth of a |inear
meter foot, along the axis of each pile acceptably in place bel ow the
cut-off el evation shown.

.4.2.3 Unit of Measure

Unit of neasure: linear neter foot.
4.3 Pul | ed Prestressed Concrete Piles
.4.3. 1 Paynment

Payment will be made for costs associated with piles pulled at the
direction of the Contracting O ficer 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 paynent item "Furnishing and
Delivering Prestressed Concrete Piles". The cost of driving pulled and
undanmaged piles will be paid for at the applicable contract unit price for
paynent item "Driving Prestressed Concrete Piles". The cost of pulling
pul I ed and undanaged piles will be paid for at twi ce the applicable
contract unit price for paynent item"Driving Prestressed Concrete Pil es",

whi ch includes backfilling any remai ning void. The cost of redriving
pul l ed and undanaged piles will be paid for at the applicable contract unit
price for paynment item"Driving Prestressed Concrete Piles". No paynent

will be made for furnishing, delivering, driving, pulling, and di sposing of
piles, including pile driving points, pulled and found to be danaged and
backfilling voids. New piles replacing damaged piles will be paid for at
the applicable contract unit price for paynent itens "Furnishing and
Delivering Prestressed Concrete Piles" and "Driving Prestressed Concrete
Piles".

.4.3.2 Measur enent

Furni shing and delivering pulled and undamaged per manent prestressed
concrete piles will be neasured for paynent as specified in paragraph UNIT
PRI CES, subparagraph FURNI SH AND DELI VER PRESTRESSED CONCRETE PI LES.
Pul I i ng undamaged prestressed concrete piles will be neasured for paynent
as specified in paragraph UNIT PRI CES, subparagraph DRI VI NG PRESTRESSED
CONCRETE PILES. Redriving pull ed undanaged prestressed concrete piles wll
be nmeasured for paynment as specified in paragraph UNIT PRI CES, subparagraph
DRI VI NG PRESTRESSED CONCRETE PI LES. New piles replacing damaged piles will
be neasured for paynment as specified in paragraph UNI T PRI CES,
subpar agr aphs FURNI SH AND DELI VER PRESTRESSED CONCRETE PI LES and DRI VI NG
PRESTRESSED CONCRETE PI LES.

.4.3.3 Unit of Measure

Unit of neasure: |inear neter foot.
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4.4 [Prestressed Concrete Pile Driving Tests]
.4.4. 1 Paynment

Payment will be made for costs associated with furnishing, delivering,
driving, pulling, and disposing of driven test piles, [including [pile
driving points] [and] [splices]]; conducting pile driving tests;

backfilling voids around piles; compiling pile driving test records [;
performng dynamic testing; interpreting data; and submtting reports].

.4.4.2 Measur enent

Prestressed concrete pile driving tests will be nmeasured for paynment on the
basis of the applicable contract unit price per pile driving test.

.4.4.3 Unit of Measure

Unit of neasure: each.

.4.5 [Prestressed Concrete Piles for Load Tests]
.4.5.1 Payment

Payment will be nade for costs associated with furnishing, delivering,
driving, pulling, and disposing of load test piles [including [pile driving
points] [and] [splices]]; backfilling voids around piles; conpiling pile
driving records [; furnishing, fabricating, and nounting of strain rods and
protective assenbly] [; furnishing, fabricating, and nounting of
inclinoneter and inclinonmeter protective assenbly] [; perform ng dynam c
testing; interpreting data; and submitting reports]. No additional paynent
will be nade for |oad test piles incorporated in the permanent work other
than as provided.

.4.5.2 Measur enent

Prestressed concrete piles for load tests will be neasured for paynent on
the basis of the applicable contract unit price per load test pile.

.4.5.3 Unit of Measure

Unit of neasure: each.

.4.6 [Prestressed Concrete Pile Conpressive Load Tests]

.4.6.1 Paynment

Payment will be nmade for costs associated with prestressed concrete pile
conpressive load tests, including material and |abor for fabricating and
furnishing load franes; calibrating load cells and hydraulic jacks;

furni shing specified test equipnment; installing strain rods; placing and
renoving test |oads and test equi pnent; recording, reducing, and submtting
test data; and conpiling and submtting pile |oad test reports. No paynent
will be nade for rejected pile conpressive |oad tests.

.4.6.2 Measur enment

Prestressed concrete pile conpressive load tests will be neasured for
paynent on the basis of the applicable contract unit price per |oad test.
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1.4.6.3 Unit of Measure
Unit of neasure: each.

1.4.7 [Prestressed Concrete Pile Tensile Load Tests]

1.4.7.1 Paynment
Payment will be nmade for costs associated with prestressed concrete pile
tensile load tests, including material and | abor for fabricating and
furnishing load franes; calibrating load cells and hydraulic jacks;
furni shing specified test equipnent; installing strain rods; placing and
renovi ng test |oads and test equi pment; recording, reducing, and submtting
test data; and compiling and subnmitting pile | oad test reports. No paynent
will be nade for rejected pile tensile |oad tests.

1.4.7.2 Measur enent
Prestressed concrete pile tensile load tests will be measured for paynent
on the basis of the applicable contract unit price per number of tensile
| oad test.

1.4.7.3 Unit of Measure
Unit of neasure: each.

1.4.8 [Prestressed Concrete Pile Lateral Load Tests]

1.4.8.1 Paynment
Paynment will be nmade for costs associated with prestressed concrete pile
|ateral load tests, including material and |abor for fabricating and
furnishing load franes; calibrating load cells and hydraulic jacks;
furni shing specified test equipnment; installing inclinoneters; placing and
renoving test |oads and test equi pnent; recording, reducing, and subnmitting
test data; and conpiling and subnitting pile |oad test reports. No paynent
will be nade for rejected pile lateral |oad tests.

1.4.8.2 Measur enment

Prestressed concrete pile lateral load tests will be neasured for paynent
on the basis of the applicable contract unit price per lateral |oad test.

1.4.8.3 Unit of Measure
Unit of neasure: each.
1.4.9 [Pul l ed Load Test Prestressed Concrete Piles]
1.4.9.1 Paynment
Payment will be made for costs associated with |oad test prestressed

concrete piles pulled prior to load testing at the direction of the
Contracting Oficer and found to be undamaged. The cost of furnishing,

delivering, driving, and pulling undamaged | oad test piles will be paid for
at the applicable contract unit price for paynment item "Prestressed
Concrete Piles for Load Tests". The cost of pulling undamaged | oad test

piles the second tinme after redriving and testing will be paid for at twice
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the applicable contract unit price for paynent item "Driving Prestressed

Concrete Piles". The cost of redriving pulled undanaged | oad test piles
will be paid for at the applicable contract unit price for payment item
"Driving Prestressed Concrete Piles". No paynent will be nade for

furni shing, delivering, driving, pulling, and disposing of |load test piles
pulled at the direction of the Contracting Officer and found to be
damaged. New | oad test piles replacing damaged piles will be paid for at
the applicable contract unit price for paynent item "Prestressed Concrete
Piles for Load Tests".

.4.9.2 Measur enent

Pul | ed undamaged | oad test prestressed concrete piles will be neasured for
paynment as specified in paragraph UNIT PRI CES, subparagraph PRESTRESSED
CONCRETE PI LES FOR LOAD TESTS. Pulling undanaged | oad test prestressed
concrete piles the second tinme after redriving and testing will be neasured
for paynent as specified in paragraph UNIT PRI CES, subparagraph DRI VI NG
PRESTRESSED CONCRETE PI LES. Redriving pull ed undamaged prestressed
concrete piles will be nmeasured for paynent as specified in paragraph UNIT
PRI CES, subparagraph DRI VI NG PRESTRESSED CONCRETE PILES. New | oad test
prestressed concrete piles replacing damaged piles will be neasured for
paynent as specified in paragraph UNIT PRI CES, subparagraph PRESTRESSED
CONCRETE PI LES FOR LOAD TESTS.

.4.9.3 Unit of Measure

Unit of neasure: as specified in paragraph UNIT PRI CES, subparagraphs
DRI VI NG PRESTRESSED CONCRETE PI LES and PRESTRESSED CONCRETE Pl LES FOR LOAD
TESTS, respectfully.

.4.10 [Steel HPile Driving Points]

.4.10.1 Paynment

Payment will be nmade for costs associated with steel Hpile driving points,
i ncluding furnishing, delivering, and installing.

.4.10. 2 Measur enment

Steel Hpile driving points will be nmeasured for paynent on the basis of
the nunber of steel Hpile driving points required.

.4.10.3 Unit of Measure

Unit of neasure: each.

.4.11 [Prestressed Concrete Pile Splices]

.4.11.1  Paynent

Paynment will be nmade for costs associated with prestressed concrete pile
:g::ggs, including all plant, labor, and material required to nmake the

.4.11.2 Measur enent

Prestressed concrete pile splices will be neasured for paynent on the basis
of the applicable contract unit price per pile splice.
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.4.11.3 Unit of Measure

Unit of neasure: each.

11.5 Pl LE REQUI REMENTS

1.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: Delete sentence in brackets when test piles
are not required. On large scale Design-Bid-Build
projects, the Governnent may still require the
Contractor to enploy a Geotechnical Consultant to
deternmine the calculated tip el evation and provide
oversight of piling installation and testing.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

Provi de precast prestressed concrete piles, PCI JR-382. Production of
piles shall be in accordance with PCI MNL-116. The Governnent Contractor's
CGeot echni cal Consultant will determne and list "calculated" tip elevations
or driving resistance for each pile[ fromtest pile data]. This information
will be given to the Contractor no |later than 7 days fromreceipt of
complete test data. Use this list as the basis for ordering the piles. Do
not order piles until list is provided by the Governnent Contractor's

CGeot echni cal Consultant. [Test piles shall be [1.5] [__ ] meter [5]
[ ] feet longer than the bid | ength.]

6 SUBM TTALS

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arny projects.
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Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the CGovernment.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals
Installation Procedures[; C[; G [___ 11
Ceot echni cal Consul tant Docunentation[; C[; G [___ 111
Wave Equation Analysis[; CG[; G [
Order List[; Q[; G [_____ 1]
Precasting manufacturer's quality control procedures[; C[; G
Provide instructions and procedures on how the Contractor will assist the
CGovernment in the processes of Dynamic Pile Testing, |nspection and
Monitoring of piles during installation and testing.

SD- 02 Shop Drawi ngs

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: When the size and conplexity of project
warrants certification by a registered engineer,
insert requirenments; otherw se delete.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

Piles[; C[; G [_____ 11

SD- 03 Product Data
Pile Driving Equipnent[; Cl[; G |

Submit descriptions of pile driving equi pnment, including

hammers, power packs, driving helnets, cap bl ocks, pile cushions,
| eads, extractors, jetting equi pment, and preboring equi pnent at
| east 30 days prior to comencenent of work.

SD- 05 Design Data
Concrete mx design[; CI[; G [___ 11

Submit a concrete mx design before concrete is placed, for each
type of concrete used for the piles.

SD- 06 Test Reports

Aggregates[; CG[; G [___ 11
Silica Fume[; G[; G [_____ 111]
Concrete Conpressive Strength[; C[; G [___ 11
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[ Test piles[; C[; G [
[ Load tests[; C[; G [

Submit concrete cylinder conpressive strength test results.
[Submit test pile records] [and] [l oad test data].

[ Dynamic Pile Analysis[; C[; G [
Submit a sumary report of dynamic test results for test piles
within [7][ _] cal endar days of conpleting field work. [For
per manent piles, subnmit a field sunmary report within one (1) day
of testing. Submit a typed report summarizing the results of
dynanic testing of pernmanent piles on a nonthly basis.]]
SD- 07 Certificates
Aggregates[; C][; G [

Adm xtures[; C[; G [

[ Silica fune nanufacturer's representative[; G[; G
[ 111]
Prestressing steel[; CGI[; G [____ 11
Cerment[; C][: G [_____ 11
Fly ash and pozzolan[; CG[; G [___ 11
Gound Slag[; G[; G [_____ 11

[ Epoxy coating[; C[; G [
[ Load Test Supporting Data[; C[; G [___ 111
SD-11 C oseout Subnmittals
Pile records[; C[; G [___ 1]

Submit pile [and test pile] records.[ Subnit l|oad test data and
results.]

1.7 QUALITY ASSURANCE

1.7.1 Piles
Prepare in accordance with ACI SP-66. Indicate placement of reinforcenent
i ncluding tendons. Indicate |ocation of special enbedded or attached
lifting devices, enploynent of pick-up points, support points other than
pi ck-up points, and any other nethods of pick-up. [Provide certification
of a Professional Engineer registered in any jurisdiction of the U S. or
its territories, that layout and details of reinforcenment and tendons
conformw th that shown on the structural design draw ngs.]

1.7.2 Quality Control Procedures

Subnmit the precasting manufacturer's quality control procedures and
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i nspection records established in accordance with PCl IM\L-116.
1.7.3 Install ation Procedures

a. Subnit information on the type of equi pnent proposed to be used,
proposed met hods of operation, pile driving plan including proposed
sequence of driving, and details of all pile driving equi pnent and
accessori es.

[b. Provide details of pile driving equi pnent and a Wave Equation Anal ysis
of pile drivability for selection of the hamer along with a statenent
of driving procedures. The Wave Equation Analysis is to be conpleted
by the Contractor's Geotechnical Consultant for each test pile |ocation
where different subsurface conditions exist and is to include the
following information pertaining to the proposed pile driving equi prent:

(1) Conplete Pile and Driving Equi pnrent Data Form |ocated at the end
of this section, for each proposed pile hammer and pile type
conbi nat i on.

(2) Copies of conputer input and output sheets and graphs show ng
soil resistance versus bl ow count as well as maxi mum tensi on and
conpressi on stresses versus blow count. Analysis shall be run at
the estimated tip elevation as well as other required el evations
to define maxi num stress levels in the pile during driving.

c. Provide detailed procedures for conducting the dynamic pile |oad test
and equi pnent to be used for conducting the |oad test. The detailed
description shall explain how specific informati on of pile performance
wi Il be eval uated.]

[1.7.4 CGeot echni cal Consul tant Docunent ati on

The services of an independent, Registered Professional Geotechnica

Engi neer, experienced in soil mechanics and Pile Dynanmic Analysis, shall be
hired by the Contractor to observe test pile installation and job pile
installation as specified herein. The Geotechnical Consultant shall be

i ndependent of the Contractor and shall have no enpl oyee of enpl oyer

rel ati onship which could constitute a conflict of interest.

11.7.5 Concrete M x Design

Certify, using a Governnent-approved i ndependent commrercial testing

| aboratory, that proportioning of mix is in accordance with ACI 211.1 or
ACl 318N ACI 318 for specified strength and is based on aggregate data

whi ch has been determned by | aboratory tests during | ast twelve nonths.
Subnmit a conplete list of materials including type; brand; source and
anount of cement, fly ash, pozzol an, ground slag, and adni xtures; and
applicabl e reference specifications. Subnmt additional data regarding
concrete aggregates if the source of aggregate changes. Submittal shal
clearly indicate where each m x design will be used when nore than one m x
design is submtted.

[1.7.6 Load Test Supporting Data

Submit Jack calibration records, a testing arrangenment description and
di agram and the proposed | oadi ng sequence.
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11.7.7 Silica Fume Manufacturer's Representative

Provide statenent that the manufacturer's representative will be present at
pl ant to ensure proper mx, including high range water reducer (HRWR), and
bat chi ng net hods.

1.8 DELI VERY, STORAGE, AND HANDLI NG

Piles shall be stored, handled, and transported in accordance with

PCI MNL-116 except as follows. Methods used for handling and storage of
piles shall be such that the piles are not subjected to excessive bending
stress, cracking, spalling, or other damage.

1.8.1 Damaged Pil es

The Contractor shall inspect each pile for sweep and structural danmage such
as cracking and spalling before transporting themto the project site and

i mediately prior to placenment in the driving | eads. Any unusual cracks
(cracks other than crazing, surface drying, shrinkage cracks and end
cracks) shall be brought to the attention of the Contracting Oficer.

Pil es which are danmaged during delivery, storage, or handling to the extent
they are rendered unsuitable for the work, in the opinion of the
Contracting O ficer, shall be rejected and renoved fromthe project site,
or may be repaired, if approved, at no cost to the Governnent.

1.8.1.1 Repai rabl e Cracks
Piles with cracks equal to or greater than 0.15 nmm 0.006 inches but |ess
than 1.5 mr 0.06 inches shall be rejected or repaired. As an alternate to
pile rejection, the Contractor may submit a proposal to repair deficient
piles, which shall be restored prior to driving to provide its required
design capacity, performits intended function in the structure, and take
into consideration long termdurability in corrosive environnent.

1.8.1.2 Non- Repai rabl e Cracks

Piles with cracks equal to or greater than 1.5 mr 0.06 inches shall be
rej ect ed.

1.8.2 Pil e Sweep
Sweep shall be limted to 3 nmper 3 NV 1/8 inch per 10 feet over the length
of the pile. Piles having excessive sweep shall be rejected.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Cenentitious Materials
Cenentitious materials shall be portland cenent, [blended cenent] or
portland cenment in conbination with natural pozzolan or fly ash [or ground
granul ated bl ast furnace slag] and conforns to appropriate specifications

| i sted bel ow.

2.1.1.1 Cenent

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Insert type of cenent required. Generally,
Types Il, or I/1l, is preferred. Type I, or Type
1l with 8 percent maxi num C3A and "low al kali", may
be used. Do not use Type IIl in conjunction with
silica fune. |In very special cases, Type V, "low
alkali," which has linted availability, nay be used.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O
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NOTE: Cenent type and quantity of cenent required
in mx design is dependent upon the environnent,
soil conditions, need for corrosion protection, and
| ocation of piling:

(a) CHLORI DE PROTECTI ON:

Normal Use. In fresh water or air environment,
specify Type | or Type Il cenment. Type IIl may be
permitted provided trical cium aluni nate (C3A)

content is limted to 8 percent and it is |low al kali.

Marine Use. In soil or water environnents, subject
to chlorides above 1,000 ppm wi thin about 300 n
1000 feet of the ocean or tidal water, specify Type
Il or Type IIl (with a maxi mumtrical ci um al uni nate
(C3A) content of 8 percent and low al kali) cenment, a
m ni mum cenmentitious nmaterials content of 335

kil ograns per cubic neter 564 pounds per cubic yard
and a maxi numwater to cenmentitious materials ratio

of 0. 40.
Seawat er Exposure. In direct contact wth ocean
wat er, specify Type Il or Type Il (with a maxi num

tricalciumalunnate (C3A) content of 8 percent and
low al kali) cement, a mninmumcenentitious materials
content of 390 kil ograns per cubic neter 658 pounds
per cubic yard and a nmaxi nrumwater to cementitious
materials ratio of 0.40.

(b) SULFATE RESI STANCEA mi ni num cenentitious
materials content of 335 kil ograns per cubic neter
564 pounds per cubic yardis recomended.

Nornmal Use. In soils with negligible anount of

sul fate, specify Type |I or Type Il cenment. Type ||
cenment nmay be pernmitted provided trical cium
alunminate (C3A) content is limted to 8 percent and
it is low alkali.

Moderate Sul fate Exposure. |In exposures with
noderate sul fate content (between 0.10 and 0. 20
percent in soil and | ess than 1500 ppmin water),
specify Type Il or Type IIl (with a maxi mum

trical ciumaluninate (C3A) content of 8 percent and
low al kali) cement and a maxi mumwater to
cenentitious materials ratio of 0.40. Do not use
Cass C fly ash, blast furnace slag, or silica funme
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for cenent replacenent.

Severe Sul fate Exposure. |n exposures wth high

sul fate content (exceeds 0.20 percent in soil or
1500 ppmin water), specify Type V or Type Il (wth
a maxi mumtrical ciumaluminate content of 5 percent)
cenent, and a maxi numwater to cenentitious
materials ratio of 0.40. Do not use Cass Cfly ash
bl ast furnace slag, or silica fume for cenent

repl acenent.

Alkali-Silica Reactivity. Wen alkali-silica
reactivity is a concern, it is recommended to limt
t he maxi mum al kali content of cenent to 0.40 or
0.50, when it is locally available, otherw se use
0. 60.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

ASTM C 150/ C 150N, [Type I, 1, or 1II][___ ] with a nmaxi num al kali content
of [ 0.40] 0.60 percent][; or][ ASTM C 595/ C 595V, Type [IP(MS) or |S(MS)]
[ 1] bl ended cenent except as nodified herein. The bl ended cenent

shal |l consist of a mxture of ASTM C 150/ C 150N cenent (with alkali content
not exceeding[ 0.40] 0.60 percent and one of the followi ng materials:

ASTM C 618 pozzolan or fly ash, or ASTM C 989 ground iron bl ast-furnace
slag, or ASTM C 1240 silica fune. |If no satisfactory test results are
avai l abl e (made within the past six nonths) to prove that the cenent al kal
content is less than 0.40 percent, then cenent with a maxi num of 0.60
percent alkali shall be used. Cenent certificates shall include test
results in accordance with ASTM C 150/ C 150V, including equival ent al kalies
indicated in the optional chemical requirenments. [Use cenent with a
tricalciumaluninate (C3A) content of less than [8][5] percent.] Type II
cement shall not be used in conjunction with silica fume.
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NOTE: Fly ash, pozzolan, and ground iron

bl ast-furnace slag increase durability. They nay
produce uneven discoloration of the concrete during
the early stages of construction, depending upon the
type of curing provided. Use Fly ash/pozzol an (I oss
on ignition not exceeding 3 percent) for frost areas
to reduce carbon interference with air entraining
adm xture. Straight replacenent with fly ash or

nat ural pozzol an beyond 15 percent may decrease the
concrete's strength gain rate. The foll ow ng options
can help mtigate this slower gain rate: (1) a | ower
wat er/cenent ratio may be used, (2) partial cenent
repl acenent can be conpleted, e. g., 1 sack of
cenment can be replaced by 1.5 sacks of fly ash, as
long as the final replacement ratio neets the

requi renents, and (3) very fine fly ashes or
pozzolans (e. g. with average particle sizes below 5
m crons) can be used.

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

2.1.1.2 Fly Ash and Pozzol an
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NOTE: Loss on ignition greater than 3 percent may
result in significant variations in air content. The
air entrainment adm xture content may need to be
varied often to maintain the same |evel of entrained
air.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

ASTM C 618, Cass N, or F except that the maxi mumtotal alkalies shall be
3.0 percent, and the maxi mum al |l owabl e | oss on ignition shall be 3 [6]
percent. |If the aggregates are reactive, the nmaxi mum cal ci um oxi de content
shall be 13.0 percent. ddass C shall not be used.

2.1.1.3 Ground Iron Bl ast-Furnace Sl ag
ASTM C 989, G ade 120.

2.1.1. 4 Silica-Fune
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NOTE: Use silica fune concrete for marine
structures where | ow perneability and enhanced
durability are necessary. The silica fume and HRWR
additive should be fromthe sane manufacturer. The
Contractor and batch plant may need help fromthe
manuf acturer. Sel ect wei ght percentage based on
performance required. |If used, a replacenent of 7
percent is reconmrended.

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R
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NOTE: Use for high durability and | ow
perneability. The initial cost of the concrete wll
i ncrease, and supervision at the batch plant,
finishing, and curing is necessary. A HRWR nust be
used with silica fume. The slunp can be increased
50 to 125 mm 2 to 5 inches without reducing
strength. Finishing may be nore difficult. Proper
curing is essential because there is a tendency for
pl astic shrinkage cracking.
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ASTM C 1240, provide silica fume that is a by-product of silicon or
ferrosilicon production. Provide percent by weight of the tota
cementitious materials as indicated in the table bel ow

2.1.1.5 Suppl emrental Cenentitious Materials (SCM Content
The concrete m x shall contain one of the SCVMs |isted below, or a |inear
comnbi nati on t hereof.
SUPPLEMENTARY CEMENTI TI QUS MATERI ALS CONTENT
M ni mum Maxi mum
SCM Cont ent Cont ent

Cl ass N Pozzol an or
Cass F Fly Ash with
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SUPPLEMENTARY CEMENTI TI QUS MATERI ALS CONTENT

M ni mum Maxi mum

SCM Cont ent Cont ent
Si 2 plus Al 23 plus Fe23
greater than 70 percent 25 percent 35 percent
G ass N Pozzol an or
Cass F Fly Ash with
with Si2 plus Al 203 plus Fe2d3
greater than 80 percent 20 percent 35 percent
C ass N Pozzol an or
Cass F Fly Ash with
with SiQ2 plus Al 203 plus Fe2(3
greater than 90 percent 15 percent 35 percent
GGBF Sl ag 30 percent 50 percent
Silica Fune 5 percent 10 percent

2.

2.

1.2 Wat er

Water shall be fresh, clean, and potable; free frominjurious anounts of
oils, acids, alkalis, salts, organic materials, or other substances
del eterious to concrete or steel.

1.3 Aggr egat es
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NOTE: For exposed piles in areas where reactive
aggregates are likely to be supplied, provide for
additional tests and certification to insure that
reactive aggregates will not be used. Wile not
whol | y concl usive, petrographic exani nation (ASTM C
295), chem cal test (ASTM C 289/C 289M), and nortar
bar method (ASTM C 227) are val uabl e indicators.
While nore reliable, the concrete prismtest (ASTMC
1293) takes 1 to 2 years to conplete and is not

practical. The accelerated nortar bar nmethod (ASTM
C 1260) is simlarly reliable and takes only 16 days
to yield results. In areas where reactive

aggregates can not be avoi ded, specify use of | ow
al kali cenent, and/or cenents nodified to mtigate
alkali-silica reactivity. Service records of
concrete nade with these naterials along with tests

shoul d be used in evaluating these materials.
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NOTE: Include nodification to ASTM C 33/ C 33M when
reactive aggregates could be encountered. Mbdre

nodi fications may be required. Additional tests and
certifications may be required in the subnitta

par agr aphs.
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ASTM C 33/ C 33N [, except as nodified herein. Provide aggregate free from
any substance which nmay be deleteriously reactive with alkalies in cenent

in an anpbunt sufficient to cause excessive expansion of concrete]. Do not
m x, store in same stockpile, or use fine aggregates fromdifferent sources
of supply in same concrete m x or sanme structure w thout approval. The

fi neness nodul us of fine aggregate shall be not |ess than 2.40 or greater
than 3.0. For piles that will be exposed to freezing and thaw ng, fine and
coarse aggregate subjected to five cycles of the sodium sul fate soundness
test shall show a loss not greater than 10 percent. |If the selected
aggregates fail the soundness test, the Contractor may use the aggregate
source, provided concrete specinens nmade with the aggregates to be used for
the piles shall have a durability factor of not |ess than 80 based on 300
cycl es of freezing and thawi ng when tested in accordance with

ASTM C 666/ C 666. Prior to pile fabrication, submit certified test reports
for the following tests specified in ASTM C 33/C 33M ,in addition, [tw ce]
[ ] during each shift when the concrete plant is operating, the
gradation of each size of aggregate shall be tested in accordance with
ASTM C 136]:

a. Gading
Amount of nmaterial finer than 75 micrometers No. 200 sieve
Organic inpurities
Soundness
Clay lunps and friable particles
Coal and lignite
Wei ght of sl ag
Abr asi on of coarse aggregate
Fi neness nodul us
Reacti ve aggregates
Freezing and t haw ng
2.1.3.1 Al kali-Silica Reactivity (ASR)

Fi ne and coarse aggregates to be used in all concrete shall be eval uated
and tested by the Contractor for al kali-aggregate activity.

The fine and coarse aggregates shall be eval uated separately, using

ASTM C 1260. Test results of the individual aggregates shall have a
neasured expansion equal to or less than 0.08 percent at 16 days after
casting. Should the test data indicate an expansion of greater than 0.08
percent, the aggregates(s) shall be rejected or additional testing, using
ASTM C 1567, shall be performed as follows: utilize the Contractor's
proposed | ow al kali portland cement [bl ended cenment] and SCM i n conbi nation
with the proposed aggregate for the test portioning. The SCM quantity
shal |l be determined that will neet all the requirenents of these
specifications and that will |lower the ASTM C 1567 expansi on to equal or

| ess than 0.08 percent at 16 days after casting.

If the above option does not |ower the expansion to | ess than 0.08 percent
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2.

at 16 days after casting, reject the aggregate(s) and submit new aggregate
sources for retesting. Submt the results of testing to the Contracting
Oficer for evaluation and acceptance.

.1.4 Adm xt ures

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: For guidance in use of either water-reducing
adm xtures, set retarding adni xtures, or conbination
of admi xtures, see ACI 543R-74, "Recommendations for
Desi gn, Manufacture, and Installation of Concrete
Pil es.
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Chemi cal adm xtures shall conformto ASTM C 494/ C 494k, [Type Al [Type B].
[Air-entraining adm xture shall conformto ASTM C 260.] Do not use
adm xtures containing chlorides.

.1.5 Prestressing Stee

Use seven-wire stress-relieved or lowrelaxation strand conformng to

ASTM A 416/ A 416, Grade 270. Use prestressing steel free of grease, oil
wax, paint, soil, dirt, and loose rust. Do not use prestressing strands or
wi re having kinks, bends, or other defects.

1.6 Rei nforci ng Stee
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NOTE: M ni mum cover for reinforcing steel in
concrete structures is dependent upon the

envi ronnent, soil conditions, need for corrosion
protection, and |l ocation of piling. For nornal
exposure m ni mum cover is 50 mr 2 inches. For piles
exposed to marine conditions (chloride content above
1000 ppm) in or within about 300 m 1000 feet of the
ocean or tidal water, use 75 mr 3 inches m ni mum
cover, including the chanfered corners. For
addi ti onal detail ed guidance, see follow ng
publications: AC 543R, "Recomendations for

Desi gn, Manufacture and Installation of Concrete
Piles" (ACI Manual, Part 3); State of California,
Department of Public Wrks, Design Specifications,
Vol urme |, Bridge Planning and Design Manual, Chapter
6. Piles to be used in a marine environnent may
receive a protective coating, particularly if the
piles are steamcured. The protective coating
shoul d be applied to that portion of pile which
remai ns aboveground or water line. Show areas to be
protected on draw ngs.
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NOTE: |Insert grade of reinforcenment. Specify ASTM
A 706/ A 706M rei nforci ng where wel di ng or bendi ng of
reinforcement bars is inportant. |In addition, ASTM
A 934/ A 934M may be specified where extra
reinforcement protection is required

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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ASTM A 615/ A 615, Grade [300][420] [40][60]; [ASTM A 706/ A 706, G ade
[420] [60];] or ASTM A 996/ A 996l, Grade [350][420] [50][60].[Veld
reinforcing steel in accordance with AW D1.4/D1. 4N. ]

2.1.7 Ties and Spirals
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NOTE: |If project has been designed for epoxy rebar,
add ASTM A 934/ A 934M "Epoxy- Coat ed Prefabricated
Steel Reinforcing Bars" in this paragraph and in the
paragraph entitled "References."
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Steel, ASTM A 82/ A 82N ASTM A 496/ A 496N] for spirals and ASTM A 615/ A 615M
[ ASTM A 706/ A 706N] for ties.

2.1.8 Anchorages and End Fittings
AClI 318NACI 318.

2.1.9 G out
Provi de cenent grout for prestressed piles using materials conformng to
requirenents stipulated herein for concrete nmixes. Use admixtures, if
required, known to have no injurious effects on steel or concrete. Do not
use cal cium chl ori de.

[2.1.10 Epoxy Coati ng

[EP-3][ ] conforming to Section | ], "Epoxy-Resin Systens" of [__]DOT
RBS. The top 7500 mm 25 feet of piles shall be coated.

1[2.1.11 H Pil e Extensions
H pil e extensions for conposite prestressed concrete-steel piles shall be
of steel conforming to the requirenments of [ASTM A 36/ A 36N [
ASTM A 572/ A 572MN] .

1[2.1.12 Pile Driving Points
Pile driving points shall be of steel conformng to the requirenments of
ASTM A 27/ A 27N or [ASTM A 36/ A 36N [ASTM A 572/ A 572V], of the [type]
[detail s] indicated.

12.2 CONCRETE M X DESI GN
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NOTE: Insert the m ninmum 28 day conpressive
strength required by the design. A mininmmof 35 MPa
5000 psi is generally required. Insert aggregate

size, either 19 nmr 3/4 inch or 25 nr one inch is
generally maxi mum For marine exposure, (or
noderate and severe sul fate exposure) include |ast
bracketed sentence, which Iimts the water-cenent

ratio to a maxi mum of 0. 40.
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NOTE: Air-entrainnent may be consi dered optional
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only in regions that do not experience freezing
t enper at ur es.

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

ACl 211.1 or ACI 318N ACI 318, Chapter 4. Concrete shall have a mini num
conpressive strength of [35] MPa [5000] psi at 28 days and a naxi mum si ze
aggregate of [__ ] mr inches. Concrete shall be air entrained with a

m ni mum of 4.5 percent and a maxi mumof 7.5 percent. Mx shall contain fly
ash, ground iron blast furnace slag or silica fume to neet the requirenents
specified herein to mtigate Alkali-Silica Reactivity (ASR).[ For marine
exposure, ensure a dense concrete free of shrinkage cracks, with a ninimum
degree of perneability. The maxi mum water cenent ratio shall be 0.40 .]

.3 FABRI CATI ON
.3.1 For maor k

For mwr k and di mensional tol erances shall be in accordance with PCl M\L-116,
and as specified herein. Provide forns of netal, braced and stiffened

agai nst deformation, accurately constructed, watertight, and supported on
unyi el di ng casting beds. Forms shall permt novenent of pile w thout

damage during rel ease of prestressing force. Formprecast dowel holes with
gal vani zed flexible metal conduit. [Inside fornms or void tubes not to be
grouted may be treated cardboard, plywood, or other material.]

.3.2 Pr et ensi oni ng

Pret ensi oning shall be performed in accordance with PCI M\L-116, and as
specified herein. Use gage calibrated within |last 6 nonths by a | aboratory
approved by Contracting Officer. Provide neans for neasuring el ongation of
steel to nearest 3 mr 1/8 inch. G ve tensioning steel a uniformprestress
prior to being brought to design prestress. |Induce sane initial prestress
in each unit when several units of prestressing steel in a pile are
stretched sinul taneously.

.3.3 Casting
.3.3.1 Conveyi ng

Convey concrete to formmork in accordance with PCI MNL-116, and as

specified herein. C ean conveying equi pnent thoroughly before each run.
During placing, make any free vertical drop of the concrete less than 0.91 m
3 feet. Rempbve concrete which has segregated in conveying or placing.

.3.3.2 Pl aci ng and Casti ng
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NOTE: Select the size of chanfer required. Consult
with | ocal producers. Were project requires a

| arge quantity of piling a specific value may be
specified, otherw se, use a mnimmor a range of
val ues.
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Perform concrete casting within 3 days after pretensioning steel; however,
do not deposit concrete in forns until placement of reinforcenent and

anchor ages has been inspected and approved by pile manufacturer's quality
control representative. Produce each pile of dense concrete straight with
snmooth surfaces with reinforcenent retained in its proper position during
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fabrication. Use vibrator with heads smaller than the m ni mum di stance
bet ween steel for pretensioning. Make surface of pile ends perpendicul ar
to axis of pile. Chanfer, [a minimumof 19 mrv 3/4 inch,] [[___ ] mMm
[ ] inch,] [between 19 nmand 31 mr 3/4 inch and 1 1/4 inch,] ends of
pil es and corners of square piles.

. 3.4 Curing of Piles

Cure piles using noist or accelerated curing. Curing of piles shall be in
accordance with the PCI MNL-116 except as foll ows.

.3.4.1 Moi st Curi ng

Mbi st cure using noist burlap coverings, plastic sheeting, or nenbrane
curing conpound until mnimm strength to detension is achieved.

.3.4.2 Accel erated Curing

After placenent of concrete, noist cure for a period of 4 hours. Follow by
accel erated curing until concrete has reached specified rel ease strength.
Encl ose casting bed for accelerated curing with a suitable enclosure.
During application of steamor heat, increase the air tenperature at a rate
not to exceed 22 degrees C 40 degrees F per hour. Cure at a nmaxi num
tenmperature of 65 degrees C 150 degrees F until concrete has reached
specified rel ease strength. Reduce tenperature at a rate not to exceed 11
degrees C 20 degrees F per hour until a tenmperature of 11 degrees C 20
degrees F above anbient air tenperature is reached. After accel erated
curing, nmoist cure using either water or menbrane curing until a tota

accel erated and noist curing tinme of 72 hours is achieved.

.3.5 Det ensi oni ng
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NOTE: Specify "release strength.” Release strength
of 30 MPa 4000 psi (Design strength) of 35 MPa 5000
psi or 0.8 of the 28 day design strength is
desirabl e; however, sone regions use 0.7 of the
design strength 25 MPa 3500 psi for design strength
of 35 MPa 5000 psi. A mninumrelease strength of
0.6 of the design strength is required. Check with
| ocal pile manufacturers.
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Det ensi oni ng shall be perforned in accordance with PCl ML-116, and as
specified herein. Gadually release tension in strands from anchorage.
Det ensi on after approval by pile manufacturer's quality contro
representative. Performtransfer of prestressing force when concrete has
reached a m ni mum conpressive strength of [ ] MPa psi

.4 PRODUCT QUALI TY CONTROL

Where piling is manufactured in a plant with an established quality contro
program as attested to by a current certification in the PCI "Certification
Program for Quality Control" perform product quality control in accordance
with PCl M\L-116. Where piling is manufactured by specialists or in plants
not currently enrolled in the PCl "Certification Programfor Quality
Control ," set-up a product quality control systemin accordance with

PCI MNL-116 and performconcrete and aggregate quality control testing
usi ng an i ndependent conmercial testing |aboratory approved by the
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Contracting Oficer in accordance with the foll ow ng.
4.1 Aggregate Tests

Take sampl es of fine and coarse aggregate at concrete batch plant and
test. Perform nmechanical analysis (one test for each aggregate size) in
accordance with ASTM C 136. Tabulate results of tests in accordance with
ASTM C 33/ C 33M.

. 4.2 Slunmp and Strength Tests

Sanpl e concrete in accordance with ASTM C 172 at tine concrete is deposited
for each production line. Performslunp tests in accordance with

ASTM C 143/ C 143Nh. Mol d cylinders in accordance with ASTM C 31/ C 31l

Mol d at | east six cylinders per day or one for every [15] [45] cubic neter
[20] [60] cubic yards of concrete placed, whichever is greater. Cure
cylinders in same manner as piles and for accelerated curing, place at

cool est point in casting bed. Performstrength tests in accordance with
ASTM C 39/ C 39N. Test two cylinders of each set at 7 days or 14 days, or
at a time for establishing transfer of prestressing force (rel ease
strength) and renmoval of pile fromfornms. Test remaining cylinders of each
set 28 days after nol ding.

. 4.3 Changes in Proportions

If, after evaluation of strength test results, conpressive strength is |ess
than specified compressive strength, nake adjustnments in proportions and
wat er content and changes in tenperature, noisture, and curing procedures
as necessary to secure specified strength. Subnmit changes in mx design to
Contracting Officer in witing.

4.4 Conpressive Strength Test Results

Eval uate conpressive strength test results at 28 days in accordance wth
ACl 214R using a coefficient of variation of 10 percent. Evaluate strength
of concrete by averaging test results of each set of standard cylinders
tested at 28 days. Not nore than 10 percent of individual cylinders tested
shal | have a compressive strength | ess than specified design strength.

.4.5 Chl oride lon Concentration

Sanpling and determ nati on of water soluble chloride ion content in
accordance with ASTM C 1218/ C 1218N. Maxi mum wat er sol ubl e chloride ion
concentrations in hardened concrete at ages from 28 to 42 days contri buted
fromthe ingredients including water, aggregates, cenentitious materials,
and adm xtures shall not exceed 0.06 percent by weight of cenent.

.4.6 Chloride lon Penetration
To ensure the durability of concrete in marine environment, concrete shal
be proportioned to have the chloride ion penetration test in accordance

with ASTM C 1202, and be bel ow 3000 coul onbs for concrete specinens tested
at 56 days.
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PART 3 EXECUTI ON

3.

3.

1 Pl LE DRI VI NG EQUI PVENT
1.1 Pi | e Hanmers

Furni sh a hamer capabl e of devel oping the indicated ultimate pile capacity
consi dering hamrer inpact velocity; ramweight; stiffness of hamer and
pi |l e cushions; cross section, length, and total weight of pile; and
character of subsurface material to be encountered. [Use the sane pile
hamrer, operating at the sane rate and in the sane manner, as that used for
driving test piles.] Obtain required driving energy of hamer, except for
di esel hanmers, by use of a heavy ram and a short stroke with | ow i npact
velocity. At final driving, operate pile hamer in accordance with

manuf acturer's recomendation for driving either end bearing piles or
friction piles. At final driving, operate diesel powered hamers at rate
recommended by manufacturer for hard driving. Miintain pressure at steam
or air hammer so that: (1) for doubl e-acting hammer, the nunber of bl ows
per minute during and at conpletion of driving of a pile is equa
approximately to that at which hanmrer is rated; (2) for single-acting
hamrer, there is a full upward stroke of the ram and (3) for differential
type hammer, there is a slight rise of hamer base during each upward
stroke.

1.2 Driving Hel nets and Cushi on Bl ocks

.1.2.1 Driving Hel mets or Caps and Pile Cushions

Use a steel driving helnet or cap including a pile cushion between top of
pile and driving helnet or cap to prevent inpact danage to pile. Use a
driving helmet or cap and pile cushion conbination capable of protecting
pil e head, mnimnm zing energy absorption and di ssipation, and transmtting
hamrer energy uniformy over top of pile. Provide driving helmet or cap
that fits sufficiently |oose around top of pile so that pile may be free to
rotate without binding within driving helmet. [During test pile
installation, denonstrate to satisfaction of Contracting Oficer that

equi prrent to be used on project perforns specified function.] Use pile
cushion of solid wood or of |ani nated construction using plywood, softwood
or hardwood boards with grain parallel to end of pile. Provide pile
cushion with thickness of [__][75] nmm[3] inches mninmumand the thickness
shall be increased so as to be suitable for the size and I ength of pile,
character of the sub-surface nmaterial to be encountered, hamrer
characteristics, and the required driving resistance. Replace pile cushion
at the start of driving of each pile and when it becomes highly conpressed,
charred or burned, or has becone spongy or deteriorated in any manner.

Show details of driving helnmets, capbl ocks, and pile cushions. Submt 2
weeks prior to [test] pile installation.

3.1.2.2 Hamrer Cushi on or Capbl ock
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NOTE: Select either wood or alum num mcarta

capbl ock. Delete inappropriate sentences. An

al um nuni m carta capbl ock i s reconmended because of

its consistent elastic properties and long life. |If
final pile penetration resistance is based on a Wave
Equati on anal ysis, the type capbl ock used should be

the sane as that used in the analysis.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Use a hammer cushion or capbl ock between driving hel net or cap and hamer
ram consi sting of [a solid hardwood bl ock with grain parallel to the pile
axis and enclosed in a close-fitting steel housing] [alum numand mcarta
(or equal) discs stacked alternately in a steel housing or a suitable

pol yner designed for this specific purpose as indicated by the hamrer
manuf acturer]. Use steel plates at top and bottom of capbl ock. [Replace
wood capbl ock when it becones highly conpressed, charred or burned or
becones spongy or deteriorated in any manner]. [Replace alumnum mcarta
or polymer discs that have becone dammged, split or deteriorated in any
manner]. [Do not replace wood capbl ock during final driving of any pile.]
Do not use small wood bl ocks, wood chips, rope or other materials that
permt excessive |oss of hanmer energy.

3.2 PRELI M NARY WORK
[3.2.1 Wave Equation Analysis of Pile Drivability

a. Prior to driving any pile, the Contractor shall subnmit a pile Wave
Equation Anal ysis, performed by his Geotechnical Consultant, for each
size pile and distinct subsurface profile condition. These anal yses
shall take into account the proposed hamer assenbly, pile cap bl ock
and cushion characteristics, the pile properties and estinated | engths
and the soil properties anticipated to be encountered throughout the
installed pile length based on static capacity analysis with
consi deration of driving gain/loss factors. Only one specific nodel of
pil e hamer may be used for each pile type and capacity.

b. The Wave Equation Anal ysis shall denobnstrate that the piles will not be
danmaged during driving, shall indicate that the driving stresses wl|
be maintained within the limts bel ow and indicate the bl ow count
necessary to achieve the required ultimte static pile capacities.

Al l owabl e Driving Stresses

Steel Piles

Conpression - 0.9 fy
Tensi on - 0.9 fy

Where fy is yield strength of stee

Concrete
Conpression - 0.85f'c minus UPL
Tensi on - (3 tinmes (the square root of f'c)) plus UPL

f'c is conpressive strength of concrete
UPL = Unit Prestress after Losses
(Qbtain values from pile manufacturer)

c. Upon conpletion of the dynamc and static testing prograns outlined in
this specification section, a refined Wave Equati on Anal ysis shall be
perfornmed taking into consideration the eval uated capacities, gain/loss
factors and recommended production pile lengths. Production pile
driving criteria shall be devel oped based on the results of the refined
Wave Equation Eval uati ons.

d. Al pile driving equipnment furnished by the Contractor shall be subject
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to the approval of the Contractor's Ceotechnical Consultant. Conplete
the attached pile and driving equi pnent data form includi ng hamer
information, in full as part of the subnmittal of the results of the
Wave Equation Anal yses.

e. The cost of perform ng the Wave Equati on Anal yses shall be paid for by
the Contractor and included in the base bid.

13.2.2 Order Li st

The Contractor shall subnmit to the Contracting O ficer for approval, an
itemzed list for piles prior to placing the order with the supplier. The
list shall indicate the pile Iengths required at each | ocation as shown on
the plans and the corresponding ordered | ength of each pile.[ Load testing
and refined wave equati on analysis shall be conpleted prior to subm ssion
of an order list.]

3.2.3 Pil e Length MarKkings

The Contractor shall mark each pile prior to driving with horizontal I|ines
at 305 nm one foot intervals, and the nunmber of feet frompile tip at 1.52 m
5 foot intervals.

3.3 PI LE DRI VI NG

3.3.1 Driving Piles
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NOTE: Delete bracketed option for foundation
excavation when not required. Delete itens in
brackets dealing with tip elevation and driving

resi stance when test piles or load tests are not
used. Delete itemin brackets regarding predrilling
or jetting when procedure is not used. |f needed,

i nsert maxi rum hammer energy for no tip resistance.
This can be deternined by conparing tensile stresses
in pile resulting froma Wave Equation Analysis with
effective prestress in pile.
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Notify Contracting O ficer 10 days prior to driving of [test] piles [and

| oad test]. [Foundation excavation shall be stopped at 300 nr 1 foot above
foundation grade before piles are driven. Wen pile driving is conpleted,
excavation shall be conpleted to |Iines and grade shown. ]Piles may be
driven when the specified 28-day concrete strength has been achi eved but

not less than 7 days after casting. Drive piles to [or bel ow "cal cul ated"]
[indicated] tip elevation [to reach a driving resistance established by the
wave equation anal yses (WEAP) in accordance with the schedul e which the
Government Contractor's Geotechnical Consultant will prepare fromthe
test-pile driving data]. During initial driving and until pile tip has
penetrated beyond | ayers of very soft soil [or bel ow bottom of predrilled
or prejetted holes], use a reduced driving energy of the hamrer as required
to prevent pile damage. Refusal criteria shall be established by the
Contracting Officer. |If a pile fails to reach ["calculated"] [indicated]
tip elevation, [or if a pile reaches ["calculated"] tip elevation w thout
reaching required driving resistance,] notify Contracting O ficer and
performcorrective nmeasures as directed. Provide hearing protection when
noi se |l evels exceed 140 dB. Piles or pile sections shall not be handl ed or
noved in any nanner that would result in cracking or pernmanent danage to
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the concrete or to the grout surrounding the prestressing cables. Piles
may be driven w thout pile guides or |eads providing a hanmer guide frame
is used to keep the pile and hamrer in alignment.

3.3.2 Protection of Piles
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NOTE: Delete references to batter piles when not
applicable to the project.
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Take care to avoid damage to piles during handling, placing pile in |eads,
and during pile driving operations. Support piles laterally during
driving, but allowrotation in leads. [Were pile or projecting
reinforcenment orientation is essential, take precautionary measures to
maintain the orientation during driving. ][Take special care in supporting
battered piles to prevent excessive bending stresses in pile.] Square top
of pile to longitudinal axis of pile. Maintain axial alignment of pile
hamrer with that of the pile. |If the Contractor elects to use a pile head
with projecting strands or nmild steel reinforcenent, prevent direct inpact
forces frombeing transmtted through the reinforcement, by using a special
driving head.

3.3.3 Tol erances in Driving
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NOTE: Onit references to batter piles when not
applicable to the project. Select appropriate
tol erances for type of pile.
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Drive piles with a variation of not nore than 2 percent fromvertical for
plumb piles or nore than 4 percent fromrequired angle for batter piles.

Mai ntai n and check axial alignment of pile and leads at all tines. |If
subsurface conditions cause pile drifting beyond all owabl e axial alignnent
tolerance, notify Contracting Oficer and performcorrective neasures as
directed. Place butts within 100 nr 4 inches of |ocation indicated.

[ Mani pul ation of piles within specified tolerances [will not be
permtted.][will be permtted, to a maxi mumof 1 1/2-percent of their
exposed | ength above ground surface or nmudline.]] 1In addition to specified
tolerances, nmaintain a location to provide a clear distance of at |east 125
nr 5 inches frombutt to edge of pile cap. |If clear distance can not be
mai nt ai ned, then notify Contracting Oficer. Check each pile for heave.
Redrive heaved piles to required point elevation.

3.3.4 Rej ected Pil es

Pi | es damaged or inpaired for use during handling or driving, mslocated,
or driven out of alignnent beyond the maxi mumtol erance shall be withdrawn
and repl aced by new piles or shall be cut-off and abandoned and new pil es
driven as directed. Excess cut-off frompiles and unacceptable piles shal
be renmbved fromthe work site. Al work in connection with w thdraw ng and
renoving rejected piles fromthe site shall be done at no additional cost
to the CGovernnent.

3.3.5 Jetting of Piles
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NOTE: Jetting should generally not be pernitted for
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pil es:

1. Dependent on side friction in fine-grained | ow
perneability soils (high clay or silt content) where
considerable tinme is required for the soil to
reconsol i date around the piles.

2. Subject to uplift or lateral forces.
3. Adjacent to existing structures.

4. In closely spaced clusters unless the |oad

capacity is confirmed by test.
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Water jets will[ not] be permtted.[ Jetting [may] [shall] be used to
assist driving piles through strata that cannot be penetrated practicably
by use of the hammer alone. [Driving shall be restricted to a static

wei ght while water is being injected to prevent inducing tensile stresses
in the piles which damage the concrete.] After the penetration of the
strata requiring jetting has been acconplished, jetting shall be

di sconti nued and hamrer driving shall be resuned.][ Discontinue jetting
when the pile tip is approximately 1.5 nm 5 feet above the [cal cul at ed]
[indicated] pile tip elevation. Drive pile the final 1.5 n 5 feet of
penetration.][Adequat e neasures shall be taken for collecting and disposing
of runoff water.][ Jetting method and equi prent shall be approved by the
Contracting Officer prior to comrencing jetting operation.] Before
starting final driving, firmy seat piles in place by application of a
nunber of reduced energy hammer bl ows.[ Measures, including use of a silt
curtain, shall be enployed to contain turbid water created by jetting
piles.]

3.3.6 Predrilling of Piles
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NOTE: Predrilling should generally not be permitted
for piles:

1. Dependent on side friction in fine-grained | ow
perneability soils (high clay or silt content) where
considerable tinme is required for the soil to
reconsol i date around the piles.

2. Subject to uplift or lateral forces.
3. Located in cohesionless soils.

4. In closely spaced clusters unless the |oad

capacity is confirmed by test.
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Predrilling to renove soil or other material representing the bulk of the
volunme of the pile to be driven[ will[ not] be permtted][ shall be
provided]. |[The dianeter of the hole should not exceed two-thirds the
width of the pile.][Predrill only to a depth of [__] neters feet bel ow
cut-off elevation prior to setting piles.][D scontinue drilling when the
pile tipis approximately 1.5 m 5 feet above the [cal cul ated] [i ndicated]
pile tip elevation. Drive pile the final 1.5 m 5 feet of penetration.]
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3.
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3.

3.7 Splices
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NOTE: Splicing of piles normally should not be
permtted except where extrenely |long or heavy piles
are required. |If splices are pernitted, draw ngs
shoul d indicate splice details. (See PCl standard
drawi ngs for typical splice details).
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[Splicing of piles is not permtted.] [Make splices as indicated. Splices
shal | be capabl e of developing the full strength of the nenber in
conpression, tension, shear, and bending. Detail draw ngs of splices and
desi gn cal cul ati ons denonstrating the strength of the splice shall be
submitted for approval.]

3.8 Bui | d- Ups
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NOTE: Insert conpressive strength required by
design, usually a mninumof 35 MPa 5,000 psi

I nsert maxi num percent of build-ups permtted for
project. The percent will depend on criticality of
pile failure at build-up; whether the top of the
pile is designed as a nonent connection; exposure of
piles to external physical or corrosive damage
Normal Iy, for piles supporting piers exposed to
seawater, lint percentage of build-ups to 10
percent.
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VWere required, pile section nmay be extended to cut-off elevation by means
of a cast-in-place reinforced concrete build-up. Mke build-up in
accordance with PCl STD-112. Construct build-ups made after conpletion of
driving in accordance with detail, "Build-Up Wthout Driving." Make

buil d-ups to be driven in accordance with detail "Build-Up Wth Driving."
Have details of means for protecting joints by a suitable nortar or epoxy
approved by Contracting O ficer. Were build-ups are exposed to water,
protect cast-in-place section fromwater during curing period. Concrete in
buil d-up shall have a m ni mum conpressive strength of [ ] MPa psi

Buil d-ups will not be permitted on nore than [ ] percent of total
nunber of piles. |If this percent figure is exceeded, or if in the judgnent
of the Contracting Oficer, the clustered |location of build-ups is
undesirable, withdraw piles of insufficient Iength and replace with | onger
piles. Payment for such withdrawal and replacement will be made as an

adj ustnent to the contract price.

.3.9 Pile Cut-Of f

Cut-off piles with a snooth | evel cut using pneumatic tools, saw ng, or

ot her suitable methods approved by Contracting Officer. Use of explosives
for cutting is not permtted. Cut-off sections of piles shall be renoved
fromthe site upon conpletion of the work.

4 FI ELD QUALI TY CONTROL

4.1 Test Piles
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NOTE: Select the second bracketed option when soi
conditions dictate the use of a test pile |onger
than job piles. The ordered pile length for test
piles should be 1.5 m 5 feet |onger than ordered
length for job piles to all ow additional penetration
if driving conditions dictate. |Indicate |ocation
and nunber (if required) of test piles on plans , or
list appropriate soil boring test hole nunbers.
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[Use test piles of type, and drive as specified for piling el sewhere in
this section. ]J[Order test piles [__ ] meters feet longer in Iength than
production piles. The additional test pile I ength shall be driven only at
the direction of the Contracting Oficer. ]The Governnent Contractor's
CGeot echni cal Consultant will use test pile data to determ ne "cal cul at ed"
pile tip elevation or necessary driving resistance. Drive test piles [at
the locations indicated] [in vicinity of soil boring test hol es Nos.

[ | ,] and [ ]]. Drive test piles to [indicated tip

el evation] [indicated bidding Iengths]. Use test piles, if |located
properly and offering adequate driving resistance in finished work. |
Pre-drilling or jetting is permtted only when test piles clearly establish
validity of its use, or as directed by the Contracting Oficer. ]J[Apile
dynani ¢ anal yzer shall be provided and operated as specified in paragraph
DYNAM C PI LE ANALYSI S during the driving of each test pile. Mdify driving
as required based upon recomendati on of Contractor's Geotechnica

Consul tant and approval of the Contracting O ficer.]

[3.4.2 Dynamic Pile Analysis

The purpose of dynamic testing is to provide supplenental information for
eval uating pile hamer performance, driving stresses, and bearing
capacities. Dynanmic testing shall be conducted during the entire tine
piles are initially driven or redriven and during pile restrike testing.
Use test piles of type as specified el sewhere in this section. Equipnent
to obtain dynam c neasurenents, record, reduce and display its data shal

be furnished and neet the requirenent of ASTM D 4945. The equi pnent shal
have been calibrated within 12 nonths thereafter throughout the contract
duration. Drive test piles at the locations indicated. The contractor
shal | empl oy an independent inspection firm hereinafter referred to as the
"Contractor's Ceotechnical Consultant", experienced in the pile driving
process, nonitoring of test pile installation, and in the use of the Pile
Driving Analyzer and its related equiprment. Dynamc pile analysis shall be
performed as foll ows:

a. FEach dynamic pile analysis shall be perforned in two steps. The first
step is to check the hammer, pile and soil performance, and to
determne the suitability of the proposed hamrer for the size, length
and type of pile being installed for the soil types encountered as the
piles are driven. This initial monitoring shall determ ne whether
pre-augering or jetting is appropriate, efficiency of the hanmer
relative to specified efficiency, effectiveness of cushion, |evel of
conpressive and tensile stress in pile and extent/location of any pile
danmage caused by the initial driving. Wth each blow of the pile the
information listed below shall be electronically recorded and anal yzed
by the Pile Driving Anal yzer

(1) Bl ow nunber
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(2) Blowrate per mnute and/or stroke.
(3) Input and reflected values of force and velocity.
(4) Value of upward and downward traveling force wave with tine.

(5) Maximum and final transferred energy to pile, hamer system
ef ficiency.

(6) Maximum conpressive stress, velocity, accel eration and
di spl acenent .

(7) Maximumtensile stress in pile.

(8) Pile structural integrity, damage detection, extent and
| ocati on.

(9) Bearing capacity of pile by Case nethod.

If the pile, hamer and soil performance eval uati on recommends changes
to the hammer stroke, pile cushioning, augering or any other
aspect for the pile driving operation these changes shall be
i ncorporated into production pile driving in an effort to contro
excessi ve stresses and pile danage. Test piles damaged or broken
during installation shall be replaced, incorporating driving
nodi fications as determned by the Contractor's Ceotechnica
Consul tant and revi ewed and approved by the Contracting Oficer
This procedure shall be repeated until allowable tensile and
conpressive stresses are achieved in the pile and/or pile danmage
is minimzed. Selected initial driving records shall be subjected
to rigorous conputer analysis by the Case Pile Wave Anal ysis
Program (CAPWAP) for determ nation of resistance distribution
soil resistance and properties, and estimation of anticipated
gain/l oss factors.

Upon conpletion of test pile driving the piles shall be allowed to
set-up for at least 72 hours. After evaluation of pile, hamer and
soi|l performance by the Contractor's Geotechnical Consultant, the
second step of the dynamic pile analysis may proceed. This portion of
the evaluation requires striking the set-up piles a mninum of 20-50
tinmes, or as directed by the Contractor's Ceotechnical Consultant using
t he sane hamrer which was used for the test pile driving and which wll
be used for production pile driving. The hanmer shall be "warned up"
and in optimal readiness prior to restriking, in order to avoid
capacity losses during evaluation of restrike data. Maxi num hanmer
energy shall be applied during restrike in order to fully nmobilize the
soil resistance. However, care should be exercised as to not
overstress the pile. In addition to those itens |isted above, selected
restrike driving records (as directed by the Contractor's Ceotechnica
Consul tant are to be subjected to rigorous conputer analysis by the
Case Pile Wave Anal ysis Program (CAPWAP) for determ nation of

resi stance distribution, soil resistance and properties, and plot of
applied |l oad vs. average pile displacenent based on the cal cul ated soi
properties.

Per f or mance Report:

(1) Upon satisfactory conpletion of each dynamic | oad test a m ni num
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13.4.3

(2)

(3)

The
soi |

of three copies of a Pile Performance Report shall be submitted
for the Contractor by the Contractor's Ceotechnical Consultant.
The submittal shall be prepared and seal ed by a Professiona
Engi neer registered in the State of Virginia and shall be nade
within three worki ng days of the conpletion of the dynam c | oad
test.

The report for the Dynamic Pile Analysis shall contain the
followi ng information:

(a) Bearing capacity of pile from Case
Pil e Wave Anal ysis Program (CAPWAP). Infornmation
resulting fromanalysis of a selected restrike bl ow

(b) Maximum and final transferred energy, hamer system
efficiency during pile installation

(c) Maximum conpressive stress, velocity, acceleration and
di spl acenent .

(d) Maximumtensile stress in pile.

(e) Pile structural integrity, danage detection, extent
and | ocati on.

(f) Blows per mnute and bl ow number.

(g) Input and reflection values of force and velocity,
upward and downward traveling force wave with tine.

(h) Pile skin friction and toe resistance distribution
(i) Maximum energy transferred to pile.

The maxi mum al | owabl e pile design load will be proposed by the

Contractor's GCeotechnical Consultant based upon the results of a

satisfactory pile |l oad test conducted on a pile driven as
specified herein and shall include the effects of |oad transfer
the soil above the foundation stratum

equi pment to be used for dynamic testing of the pile hammer and
performance and for dynanmic |oad testing of the test pile shal

to

be

either a nodel GCPC or a PAK Pile Driving Anal yzer as nanufactured by
Pile Dynamics, Inc., of Ceveland Chio or approved equival ent.

Al |
for

Contracting O ficer when required by the Contracting O ficer
of changes in the Contractor's procedure,

t he

services of the Contractor's Ceotechnical Consultant shall be paid
by the Contractor. The Contractor's Geotechnical Consultant shal
be avail abl e t hroughout the pile driving operation to consult with the

The cost
as required by eval uation of

results of the Pile Driving Analysis, shall be at the Contractor's
expense.

Static Load Tests
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NOTE: |If pile load tests are required and approved
by the Contracting O ficer, specify nunber and
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| ocation of piles. Select nmethod of load test. In
ASTM D 1143/D 1143M pernit anchor piles only if
approved by the Contracting Oficer's Technica
Representative (Geotechnical Branch). Insert figure
(tons) corresponding to 200 percent of the design

| oad. Sel ect appropriate acceptance criteria. The
of fset nmethod (first option) is usually reconmrended.
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Perform conpressive load tests on [ ] test piles in accordance with
ASTM D 1143/ D 1143N (standard | oadi ng procedure) as nodified herein

[Allow a mininumof 72 hours following final test pile driving for pile
set-up prior to load testing. ][Do not use anchor piles.] Provide

apparatus for applying vertical |oads as required by method, using |oad
fromweighted box or platform[or reaction frame attached to sufficient
uplift piles to safely take required |load] applied to pile by hydraulic

jack. Increase load in increnents until rapid progressive settlenent takes
place or until application of total conpressive load of [ ] nmetric tons
tons for conpressive load tests . Consi der | oad test satisfactory when

[after one hour at full test |oad gross settlenent of pile butt is not
greater than gross elastic pile conmpression plus 4 nr 0.15 inch plus one
percent of pile tip dianmeter or width in[_ ] mr inches,] [slope of
gross | oad-settl enent curve under full test |oad does not exceed 1.5 nm per
netric ton 0.05 inches per ton,] [net settlenent after renoval of test |oad
does not exceed 19 mr 3/4 inch.] Performload tests at |ocations[ as
proposed by the Contractor's Geotechnical Consultant and] as directed by
the Contracting Officer. Additional |oad tests, at Covernnent expense, may
be required by the Contracting Oficer. Loading, testing, and recording
and anal ysis of data shall be under the direct supervision of a Registered
Pr of essi onal Engi neer, registered in the state of project |ocation, and
provided and paid for by the Contractor.

3.4.3.1 Saf e Design Capacity
The safe design capacity of a test pile as deternmined fromthe results of
| oad tests shall be the | esser of the two val ues conmputed according to the
fol l owi ng:
a. One-half of that |oad which causes a net settlenent after rebound of
not nmore than 0.28 mmper netric ton 0.01 inch per ton of total test
| oad.

b. One-half of the |load that causes a gross settlenment of not nore than 25
mm 1 inch, provided the |oad settlenent curve shows no sign of failure.

[3.4.4 Tensile Load Test

Performtensile load tests on [__ ] test piles in accordance with
ASTM D 3689, as nodified [and] in paragraph LOAD TESTS. A tensile |oad of
[ ] kN tons shall be applied to each tensile load test pile. 1In

performing the tension load test, the ultimate |load to be applied shall be
one and one-half tines the safe tension capacity, and the Standard Loadi ng
Procedure shall be enpl oyed.

1[3.4.5 Lateral Load Test
Performlateral load tests on [__ ] piles in accordance with ASTM D 3966

as nodified [and] in paragraph LOAD TESTS. Lateral |oad tests shal
consist of jacking two piles apart with a hydraulic jack, with one pile

SECTION 31 62 13.20 Page 40



serving as the reaction pile for the other. A lateral load of [__ ] kN
tons shall be applied to each pair of lateral load test piles. Required
noverent readi ngs shall be nmade and recorded for each pile.

13.4.6 Pil e Records
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NOTE: Onit reference to |load test when not required
in project. Qmt reference to test piles and
"calculated tip elevation" when test piles are not
driven. \Were special or unusual soil conditions
are expected, consultation with the Contracting
Oficer's Technical Representative (Geotechnica
Branch) regardi ng speci al engi neering supervision of
driving, testing, recording and anal ysis of data for
proj ect may be usef ul
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NOTE: The Specifier shall attach the specifications
pile driving log graphic (for all pile driving
projects) and the pile driving equi pnent data form
(for projects using PDA) to the end of this

speci fication section.
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Keep a conpl ete and accurate record of each pile driven. Indicate the pile
| ocation, deviations frompile |ocation, cross section shape and

di mensions, original length, ground elevation, tip elevation, cut-off

el evations, [batter alignnent,] nunber of blows required for each 300 mr
foot of penetration and nunber of blows for the last 150 mr 6 inches
penetration or fraction thereof [as required] for the "cal cul ated" [driving
resistance]. Include in the record the beginning and ending tinmes of each
operation during driving of pile, type and size of hamrer used, rate of
operation, stroke or equivalent stroke for diesel hammer, type of driving
hel met, and type and di nensi on of hamrer cushi on (capbl ock) and pile
cushion used. Record retap data and unusual occurrences during pile
driving such as redriving, heaving, weaving, obstructions, [jetting,] and
any driving interruptions. A preprinted pile driving log for recording
pile driving data[ and pile driving equi pnent data forn] is included at the
end of this section.

[3.5 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS
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NOTE: Include this paragraph only when speci al

i nspection and testing for seisnic-resisting systens
is required by paragraph 3.2 of FEMA 302, NEHRP
RECOVMENDED PROVI SI ONS FOR SEI SM C REGULATI ONS FOR
NEW BUI LDI NGS AND OTHER STRUCTURES.

This paragraph will be applicable to both new
bui | di ngs desi gned and to existing building seismc
rehabilitation designs done according to UFC
1-200-01, "General Building Requirenments" and UFC
3-310-04, "Seisnic Design for Buildings"

The desi gner nust indicate on the draw ngs al
| ocations and all features for which special
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i nspection and testing is required in accordance
with Chapter 3 of FEMA 302. This includes

i ndicating the locations of all structura
conponents and connections requiring inspection

Add any additional requirenments as necessary.
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Speci al inspections and testing for seismc-resisting systens and
conmponents shall be done in accordance with Section 01 45 35 SPECI AL
| NSPECTI ON FOR SEI SM C- RESI STI NG SYSTEMS. ]

-- End of Section --
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