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NOTE: This guide specification covers the

requi renents for polyneric marine fender piling.
The specification is tailored for latera

| oad- bearing (fender) piling, bracketed itens will
require editing for axial |oad-bearing and | atera
| oad-bearing piles. The intended use of bearing
piles is for |owcapacity (40 ton or |less) "short"
piles. Further testing will be required before

t hese products can be used to replace concrete or
steel nmarine bearing piles for primary piling on a
berthing pier but nmay have applications at Mgnetic
Silencing Facilities.

Load conbinations for polyneric piling are in
accordance with UFC 4-152-01.

Axi al | oad-bearing piles may require a site specific
geot echni cal report, pile drivability studies, and
dynami c or static load tests; this type of testing
may not be required for typical "secondary" fender
pile systemplaced in soft marine soils.

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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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: For |ateral |oad-bearing fender piles, show
the follow ng informati on on the draw ngs:

1. Locations and types of the fender piles. |If
nore than one type of fender pile (primary,
secondary, corner) is used, indicate the |ocation of
each pile type

2. Design |l oads (design vessel (s), berthing angl e,
berthing velocity).

3. Size, shape, and length of piles.
4. Connection details.

5. Length of polyneric pile protection. (Ensure
that the canels, separators or watercraft bear on
the protective |layer throughout the entire tida
range.)

6. Soil data, where avail abl e.

7. Enbednent depth. (The piles are typically
desi gned as pi nned/ pi nned, therefore ensure that the
bottom of the piles have lateral restraint but not

monent fixity.)
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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 Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication 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
t he basic designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM D570 (1998; E 2010; R 2010) Standard Test
Met hod for Water Absorption of Plastics

ASTM D746 (2014) Standard Test Method for
Brittl eness Tenperature of Plastics and
El ast oners by | npact

ASTM D883 (2020a) Standard Term nol ogy Relating to
Pl astics
ASTM D1143/ D1143M (2007; R 2013) Piles Under Static Axial

Conpressi ve Load

ASTM D2240 (2015; E 2017) Standard Test Method for
Rubber Property - Durometer Hardness

ASTM D2310 (2006; R 2012) Machi ne- Made "Fi bergl ass"
(d ass- Fi ber - Rei nf orced
Ther noset ti ng- Resi n) Pi pe

ASTM D2996 (2017) Standard Specification for
Fi | ament - Wund " Fi ber gl ass™
(d ass- Fi ber - Rei nf or ced
Ther noset ti ng- Resi n) Pipe

ASTM D3350 (2021) Pol yethyl ene Plastics Pipe and
Fittings Materials

ASTM D3689 (2007; E 2013; R 2013) Standard Test
Met hods for Deep Foundations Under Static
Axi al Tensile Load

ASTM D3966/ D3966M (2007; R 2013; E 2013) Standard Test
Met hods for Deep Foundati ons Under Lateral
Load

ASTM D4060 (2019) Abrasion Resistance of Organic

Coati ngs by the Taber Abraser

ASTM D4329 (2013) Standard Practice for Fluorescent
WV Exposure of Plastics

ASTM D4945 (2017) Standard Test Method for
Hi gh-Strain Dynam c Testing of Deep
Foundat i ons

ASTM D6109 (2013) Standard Test Methods for Flexural

Properties of Unreinforced and Rei nforced
Pl astic Lumber and Rel ated Products

ASTM D7258 (2017) Standard Specification for
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Pol ymeric Piles

ASTM E84 (2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s

U S. ARW CORPS OF ENG NEERS (USACE)

EM 385-1-1 (2024) Safety -- Safety and Health
Requi r enent s Manual

2 DEFI NI TI ONS

See ASTM D883 for standard term nology related to plastics.
Axi al | oad-bearing pile —A vertical or battered menber driven into
the ground to hel p support a |load of any structure bearing upon it.

Axi al | oad-bearing piles are comonly divided into two ki nds;
poi nt-bearing (end-bearing) and friction. A point-bearing pile

derives a significant proportion of capacity at its tip and much | ess
fromcontact with soil along the pile shaft. A friction pile derives
its support principally fromthe soil along the pile shaft through the

devel opnent of shearing resistance between the soil and the pile.

CFRP - Carbon Fiber Reinforced Polyners - Conposite materials which
consi st of a polyner resin matrix, and carbon fiber reinforcenment.

Extrusion - A manufacturing process where nmolten polynmer is forced

through a die of a desired shape to encapsul ate fiberglass reinforced

pl astic or steel bars which run continuously throughout the | ength of
t he product without joints.

FRP - Fiber reinforced polymer. A polyner matrix, either thernopset or

t hernopl astic, reinforced with a fiber or other material with a

sufficient aspect ratio (length to thickness) to provide a discernable

reinforcing function in one or nore directions.

GFRP - d ass fiber reinforced plastic. A conposite nade from
fiberglass reinforcement in a plastic (polyner) matrix.

Lateral | oad-bearing pile —a vertical or battered menber driven into

the ground to resist lateral |oads inposed upon it or a structure.
conmon application for a lateral |oad-bearing pile is to absorb

| ateral forces at points of inpact and di ssipate them horizontally
into a structure and/or soil stratum A fender pile is an exanple of
a lateral |oad-bearing pile.

Pol ymer - Any of nunerous natural and synthetic conmpounds of usually

hi gh nol ecul ar wei ght consisting of up to mllions of repeated Iinked

units, each a relatively light and sinple nol ecul e.

Polymeric Pile - Piling products characterized by the use of polyners,

whereby (1) the pile strength or stiffness requires the inclusion of

the polymer or (2) a mninmmof 50 percent of the weight or volune is

derived fromthe polyner. Polymeric piles may be reinforced by
conposite design for increased stiffness or strength.

Pul trusion - A continuous process for manufacturing conposites that

have a cross sectional shape. The process consists of pulling a fiber

SECTION 35 59 13.14 20 Page 7
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3

reinforcing material through a resin inmpregnation bath and through a
shapi ng die, where the resin is subsequently cured.

Resin - Any of numerous physically simlar polynerized synthetics or
chemically nodi fied natural resins. Two main types of polyners used
for resins include thernoset and thernoplastic materials.

Thernoset Plastics (thernpsets) - Refer to a range of polyner
materials that once cured do not flow or nelt when heated. Thernoset
materials are transformed through the addition of energy into a
stronger substance. Thernoset materials are usually liquid or
nmal | eabl e prior to curing and designed to be nolded into their final
form or used as adhesive. Thernpset polynmer resins can be
transformed into plastics or rubbers by cross-linking. A thernopset
mat eri al cannot be nelted and re-nolded after it is cured. Thernoset
materials are generally stronger than thernoplastic materials. They
are also better suited to high tenperature applications. They are not
easily recyclable |like thernoplastics, which can be nelted and

re-nol ded. Exanples of thernpset plastics include: natural rubber
Bakel i te, Urea- Fornal dehyde, Mel am ne, Pol yester Resin, and Epoxy
Resi n.

Ther nopl astics - Most thernopl astics are high nol ecul ar wei ght pol ymer
chains, nostly joined through weak dispersion forces and nore rarely
di pol e-di pol e interactions. Thernoplastic polyners are usually
contrasted with thernosetting pol yners, which cannot go through
nelt/freeze cycles. Many thernoplastic materials are addition

pol ymers (chain growth pol ymers), such as pol yet hyl ene and

pol ypr opyl ene.
SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnitta

items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) 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
and Air Force projects.

The "S" classification indicates submittals required

SECTION 35 59 13.14 20 Page 8
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]

as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Polymeric piles; ¢, [ 11
SD- 03 Product Data
Polymeric Piles; ¢, [ 11
Pile Driving Equiprment; G, [__ 11
Driving Helmet; ¢, |
Pile Caps; C[, [ 1]
Pile Driving Tips; C, |
Driving Pads; G, [ 1]
Pile Tops; C[, [___ 1]
HDPE Sl eeve; G, |
Manuf acturer's Warranty; C[, |
Contractor's Warranty; C[, [__ 11
SD- 05 Design Data
Polyneric Piles; ¢, [ 11

Al | onabl e Bendi ng Monent

Al | owabl e Stresses

Concrete M x Design; G, [__ 1]
Wave Equation Analysis; G, [ 1]
Order List; ¢, [ 11

SD-06 Test Reports

SECTION 35 59 13.14 20 Page 9
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Material Test Reports; C[, [ 11
Performance Test Data; ¢, [ 11
Al l onabl e Stresses
Delivery Inspection List
Pile Driving Analyzer; C[, [__ 11
Dynam c Testing of Piles; ¢, [ 11
SD- 07 Certificates
Driving Hammer; ¢, [
Polymeric Piles; C[, [ 11
SD- 11 d oseout Subnmittals
Pil e Records
4 DELI VERY, STORAGE, AND HANDLI NG
I nspect each pile for surface danage, cracks, blem shes, scaring and
strai ght ness upon delivery. Record the condition of each pile and submt
the delivery inspection list to the Contracting Oficer. Do not
i ncorporate materials damaged in transport fromplant to site. Handle the
piles with ropes or nylon slings w thout dropping, breaking, bruising or
penetrating outer surface with tools. Do not use cant dogs, peaveys,
hooks or pikepoles. Protect piles fromdanmage. Store piles above the
ground on bl ocki ng which is shaped or padded and prevent scaring or

saggi ng of the piles. Cover and arrange storage racks to permt air
circul ation.

.5 BASI S CF BI DS

.5.1 Pol ymeric Piles

Base bids on the type, nunber, dianmeter, and length of piles as

i ndi cated. Should the total nunber of piles vary fromthat specified as
the basis for bidding, the Contract price will be adjusted in accordance
with Contract Clause entitled "Changes". Adjustnent in Contract price
will not be nmade for cutting off piles, for any portion of a pile
remai ni ng above the cutoff elevation, or for broken, danaged or rejected
piles.

PART 2 PRODUCTS

2.

1 Pl LE CLASSI FI CATI ON

1. Type | - Polymeric only

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

NOTE: Solid and tubul ar polyneric section are

i ncl uded.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

2. Type Il - Polymeric with reinforcenent in the form of chopped,
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2.

mlled or continuous fiber or ninera

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The nost conmon Type Il piles are recycl ed
HDPE rei nforced with chopped gl ass fibers and
conposite plastic |unber.

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

3. Type Ill - Polymeric with reinforcement in the formof netallic
bars, or cages, or shapes

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

NOTE: The nost conmon Type |1l piles are plastic

piles with steel reinforcing or a steel pipe core.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

4. Type IV - Polynmeric with reinforcement in the formof non-netallic
bars or cages

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

NOTE: The nost conmon Type |V piles are plastic

piles with a fiberglass reinforcing cage.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

5. Type V - Polyneric conposite tube with a concrete core

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The nost conmon Type V piles are fibergl ass
tubes with concrete fill placed prior to driving.

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

6. Type VI - Any other polyneric piling neeting the requirenents of
this specification and not otherw se descri bed above, such as
hol | ow pol ynmeri c conmposite tubes driven without a concrete core.

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

NOTE: The Type VI pile section provides for new
types of polymeric pilings. Exanples of "new'
piling types with respect to ASTM D7258, incl ude
pol ymeric conposite tube installed (driven) w thout
a concrete core.

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

2 PCLYMERI C PI LES

Provi de polynmeric piles manufactured as specified. Include dinensions,
mat eri al specifications, and net hod of nmanufacturing. Provide al
polymeric piles of a particular type manufactured by a single

manuf acturer. Pernanently tag each pile with the pile's serial nunber,
date of fabrication and manufacturer's nane. Place the stanp or tag two
to four feet fromthe top of the pile and ensure it is visible after
installation. Splices will not be permtted, unless approved by the
Contracting O ficer. Provide pile driving tips, when required, per
manuf acturer's recomendati ons.

3 PERFORMANCE REQUI REMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE to Designer: Polyneric piles are not
recommended for the replacenent of single fender
piles when the polynmeric pile stiffness is different
than that of the pile being replaced. When this

occurs, the nore flexible pile will not carry its
share of the berthing load. As an exanple,
polymeric piles will usually be nore flexible than
timber piles, in which case the tinmber piles

adj acent to the polyneric piles will take increased

| oads, which may cause the piles to fail

Therefore, single or limted replacement of the

ti mber piles are not recomrended. Transverse

m sal i gnment of the piles can al so cause individua
piles to fail, and precautions to ninimze this
occurrence shoul d be taken

Conparison values for a typical tinmber pile

Typi cal ASD Design Properties for treated Southern
Yel |l ow Pine (SYP) marine pile per ASTM D25
Al | onabl e Axi al conpression: 1250 ps
Al | owabl e Bendi ng Strength 1950 ps
Al | owabl e Shear Perpendicular to Grain 160 ps
Al | onabl e Conpression Perp. to grain 440 ps

Modul us of Elasticity 1, 500, 000 ps
Modul us of Rupture( MOR) 7,300 psi
90 percent MOR (accidental berthing) 6,570 ps
"Qperational" Bending Strength 3,900 ps

For a 12 in. butt 50 ft long SYP pile with a 7 in
tip treated for marine use (Bending nonents taken at

m d hei ght).

Al |l owabl e Axi al Capacity "short" 24 ton (48 kip)
M d Hei ght D aneter 9.5 1in

M d Hei ght Section Mdul us 84.2 in."3
M d Hei ght Monent of Inertia 400.0 in. "
Stiffness ='E x "I’ 600, 000. 0 ki p-inn2

Al | owabl e Monent Capacity (FS = 3.73) 13.7 kip-ft
Qperational Mment Capacity (FS = 1.87) 27.3 kip-ft
Acci dental Mnent Capacity (FS = 1.11) 46.1 kip-ft

See UFC 4-152-01 Section 5-4.4.3(a) for allowable
ti mber stresses on fender piles for

nor mal / operati onal and accidental berthing. FS =
Factor of Safety based on rupture strength = 7.3 ks
x 84.2 in*"3/12 = 51.2 kip-ft. Axial capacity does
not consi der Eul er buckling (Short Col umm).

For pul truded nenbers the mnimum factor of safety
is 2.5 for flexure and 3.0 for conpression, shear

and connecti ons.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Deternmine the cross-sectional dinensions of piles on the basis of the
ability to performsatisfactorily under the physical |oading and

environnental conditions inmposed and to effectively performthe energy
absorption properties desired. Submt[ the Performance Test Data] to
substantiate the performance. The performance requirenments listed are
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al  owabl e (service level) values. For berthing/flexure the m ninmum factor

of safety is [2.0][2.5] for normal/operational |oads. For
shear, the m nimum factor of safety is [2.5][3.0].

2.4 PERFORMANCE CHARACTERI STI CS

conpressi on and

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

NOTE: The designer nust fill in the required

performance characteristics for each pile, for a

particul ar application. Provide a separate table

for each pile type and application

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

Provide the follow ng performance characteristics for each pile:
PERFORMANCE CHARACTERI STI CS
Description Val ue Units Test Met hod
Structural CQuter [ ] mm in. N A, +/- 10 percent
Di nensi on/ Di anet er
Al | owabl e Morrent Capacity [ ] kNm ki p-ft ASTM D7258
Al l owabl e Axial Capacity - |[ ] kg kip ASTM D7258
Short Col umm
Flexural Rigidity (El) [ ] kg-nn? | b-in? ASTM D6109, +/- 10 percent
Al | owabl e Shear Capacity [ ] kg kip ASTM D7258

2.4.1 Al | owabl e Morent Capacity

Submit the all owabl e bending nonment for the particular pile selected based

on the ASTM testing procedures indicated.

2.4.2 Al l owabl e Axi al Capacity

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

NOTE: All owabl e axial capacity is the structura

capacity of the piling. See UFC 3-220-01 for
geot echni cal capacity. A load test may be

appropriate for critical |oad bearing applications
to allow the use of the | owest geotechnical factor

of safety.

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

Submit the all owabl e axial capacity based on the ASTMtesting procedures
i ndicated. Unless noted otherw se the all owabl e axi al capacity must be
based on a short menber wi thout considering slenderness effects.

2.4.3 Flexural Rigidity (El)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE:  Maxi mum defl ection and operational |evel
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2.

2.

defl ections are based on the Flexural Rigidity of
the menber. Consider service |evel deflections
under all operational |oad conbinations in UFC
4-152-01. Pay special attention to environnental
| oads which may cycle the product into a state of
fatigue. For bearing piles consider deflection
[imts stated in UFC 1-200-01.

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 S R R R R O

Flexural rigidity "EI" is defined as the product of Mdulus of Elasticity
"E'" times Monent of Inertia "I". "EI" is related to the slope of a
nonment - defl ection curve in accordance with ASTM D6109. Determi ne the
values for "EI" fromthe peak | oad at failure.

.4.4 Al owabl e Shear Capacity

Submit the all owabl e shear capacity based on the ASTMtesting procedures
i ndi cat ed.

.4.5 Al | owabl e Stresses

Submit the follow ng: allowable flexural stress, allowable shear stress,
al | owabl e bearing stress perpendicular to the nenber, allowable bearing
stress parallel to the nenber, allowable tensile stress, and all owabl e
conpressive stress. See paragraph PERFORMANCE REQUI REMENTS for ninimum
factor of safety.[ Use allowable tensile and conpressive stresses for
Wave Equation Anal ysis.]

.5 SI ZE TOLERANCES

Unl ess specified otherwise refer to the tolerances listed in ASTM D7258.
6 MATERI ALS

6.1 Physi cal Properties

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

NOTE: The designer nust select the appropriate pile
types and fill in the required physical properties
for each pile. Properties which do not apply to a
particular pile type may be deleted or indicated as
n/ a.

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

Submit Material Test Reports, as applicable, for each type of material.
See bel ow for the required:

1. Water Absorption, ASTM D570, < 3 percent at 24 hours.
2. Brittleness, ASTM D746, no break.
3. Hardness, ASTM D2240 Shore D, [60].

4. Utraviolet, ASTM D4329, [2 percent] change in Shore D Duroneter
Har dness after 500 hours of exposure.

5. Flanme Spread Rating, ASTM E84, <200.
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2.6.2 Type |1l and IV Polyneric Piles
2.6.2.1 Pl acenent of Reinforcing

In accordance with ASTM D7258, place |ongitudinal reinforcement within 5
percent of the specified radial |ocation as neasured fromcentroid of the
cross-section of the pile. Longitudinal reinforcement will not tw st nore
than 5 degrees over any 6.1 m 20 foot section of the pile. The m ni mum
cover is 25 nmr 1 inch.

2.6.3 Type V Polyneric Piles
2.6.3.1 Pol yrmeri ¢ Conposite Tube

Manuf act ure pol ymeric comnposite pile conprising of material which provides
the tube strength. Manufacture the tube in accordance with ASTM D2996 and
ASTM D2310.

2.6.3.2 Quter Surface

Furni sh an outer surface conprising of a suitable, high inpact, marine
grade coating that provides a protective barrier as well as wear and

i npact resistance. It nust provide an ultraviolet and chemni cal resistant
barrier of at least 0.75 mr 0.03 inch thickness and be of a bl ack opaque
col or.

2.6.3.3 | nner Surface

Provide an inner surface of a pure polyneric liner layer of at |east 0.64
nr 0.025 inch thickness for alkalinity resistance. Roughen or winkle the
i nner surface to provide adhesion of the inner shell to the concrete fill.

2.6.3.4 Concrete Fil

Fill the composite tube conpletely with concrete in accordance with the
manuf acturer's witten instructions. Furnish concrete with a mi nimum
28-day conpressive strength of 41.4 MPa 5,000 psi. Submit a concrete mx
design certifying that the proportioning of the mix is in accordance with
Section 03 30 00 CAST-I N PLACE CONCRETE for specified strength and is
based upon aggregate data which has been determ ned by | aboratory tests
during the last twelve nonths.

2.6.3.5 HDPE Sl eeve

Provi de HDPE sl eeve per paragraph POLYMERI C Pl LE PROTECTI ON
2.6.3.6 Type VI Hollow Polyneric Piles
2.6.3.6.1 Hol | ow Pol yneri ¢ Conposite Tube

Furni sh hol | ow pol ynmeric conposite tube satisfying the requirenents of
ASTM D7258.

2.6.3.6.2 Concrete Fil

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

NOTE: For |l ateral-1oad bearing (fender) piles, at a
m ni mum pl ace a concrete "plug" a di stance D above
and a distance of 2*D bel ow t he upper support to
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prevent crushing/local buckling of the hollow tube
at the point of inpact (D = outside dianeter of the

pile).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Fill the conposite tube with concrete [to | ] m| ] ft below the
pile top][fromthe pile top to the nmudline] after driving. Provide
concrete with a mni num 28-day conpressive strength of 34.5 MPa 5, 000 psi.
Submit a concrete mx design certifying that the proportioning of the mx
is in accordance with Section 03 30 00 CAST-I N PLACE CONCRETE for
specified strength and i s based upon aggregate data whi ch has been

determ ned by | aboratory tests during the last twelve nonths.

2.6.3.6.3 HDPE S| eeve

Provi de HDPE sl eeve per paragraph POLYMERI C Pl LE PROTECTI ON
2.7 PI LE FI NI SHI NG
2.7.1 Pol ymeric Pile Protection

Furni sh the polyneric piles such that the rubbing surface of the piles has
an abrasion resistance |l ess than 0.5g per ASTM D4060. |If the materials

are reactive to seawater, protect the pile by encasing in an HDPE sl eeve

or abrasion resistant polynmer, with a mninmumthickness of 13 nm 1/2 inch.[
Extend the protective encasenent, as a ninimum from 0.6 nm 2 feet bel ow

the nean [ower |ow water (MLW to 0.3 m 1 feet below the pile support,

unl ess indicated ot herw se.]

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

NOTE: The length of protection nmay need to be

i ncreased for barges or other flat sided vessels and
for systens supporting deep draft separators. The
contact surface for barges may be near the deck

level if there is arail, or if the piles are sl oped
the contact area nay be near the bottom of the
hull. The contact areas nust consider the upper and

| ower rub strips for deep draft separators.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

2.7.1.1 HDPE Sl eeve

Provi de ASTM D3350, 2 - 3 percent carbon black UV stabilized HDPE sl eeve.
Attach as indicated or per Manufacturer's recomendati on to protect the

| ateral | oad-bearing pile. Provide |length as indicated in paragraph
PCLYMERI C PI LE PROTECTI ON.  Furni sh sleeve with mni numwall thickness of
13 mr 1/ 2 inch, and hardness of 62 (Shore D) per ASTM D2240.

2.7.2 Surface Condition

Ensure that the pile surface exhibiting roughness or corrugati ons due to
manuf act uri ng processes, do not have depressions or projections greater

than 12 mr 1/2 inch and I ess than 5800 m? 9 in? in surface area. The
surface of the pile is required to be free of any cracks or splits, in any
orientation.

2.7.3 Pi |l e Cover

Furni sh the polyneric piles with approved pile tops, concrete fill sl oped
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to drain, or encapsulated in polyneric material
.7.3.1 Pile Tops

Furni sh the polymeric top with a thickness of approximately 6 mr 0.25

i nches and color to match the pile. Secure the top in place with 6 mm
diameter by 38 nmr 1/4 inch dianeter by 1 1/2 inch long Type 316 stainl ess
steel screws spaced a naxi mum of 100 mr 4 inches on center. Center the
screws in the ribbon band of the top. Use appropriate screw types for the
matrix material and place in pilot holes.

.8  SOURCE QUALITY CONTROL
.8.1 Pl ant | nspection

The Contracting O ficer reserves the right to performplant inspection of
the polymeric pile manufacturing process. Provide the Contracting Oficer
a mnimumtwo weeks advance notice, indicating the date nanufacturing is
to start and tests that will be conducted. Allow the Contracting Oficer
unlimted access to the plant and inspection privileges for each facet of
t he manuf acturing process.

.8.2 Curing
.8.2.1 Type |, I, 1ll, IV and VI Polyneric Piles

Cure piles at the plant as recomrended by the manufacturers prior to
shipnent to the site.

.8.2.2 Type V Polyneric Piles

Fill Type V piles with concrete prior to driving. Support the pile to
prevent sag during concrete placement and curing. Cure a mninmmof one
week prior to placenent of the concrete fill. Mve piles to curing table
within 20 m nutes of wet concrete placenent. Do not handle or transport
piles for seven days or until concrete has reached 85 percent of the 28
day conpressive strength. Drive concrete filled piles after full strength
has been obtained or after 28 days of curing.

.9 DRI VABI LI TY

Furni sh piles capable of being driven by contractors vibratory, air
steam diesel or hydraulic hamers wi thout danage to the pile anywhere
along its length, with the exception of a sacrificial 0.6 m 2 ft at pile
head.

.10 MANUFACTURER S WARRANTY

Warranty all polyneric piles to be free fromdefects in materials and
wor kmanship for a period of ten years. The Contracting Oficer has the
right to require conplete replacement of any pile with material or

wor kmanshi p defects. All construction costs related to the repair or
repl acenent of the defective piles are at Manufacturer's expense. This
warranty need not cover repairs required as a result of normal wear and
tear, msuse, nishandling, extrene weather, failure to performroutine
nmai nt enance, non-reconrended or inproperly executed alterations by anyone
ot her than the Manufacturer, tanpering, |oading of the pile beyond its
rated capacity, inmproper installation, or other use inconsistent with
Manuf acturer's specifications.
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2.

11 CONTRACTOR S WARRANTY

Warranty all polymeric piles to be free fromdefects in materials caused
by mi shandling prior to installation and inproper installation for a
period of 5 years. The Contracting Oficer has the right to require

conpl ete replacenent of any pile deenmed by the Contracting O ficer to have
defects due to mishandling or inproper installation. Al construction
costs related to the repair or replacenent of the defective piles are at
the Contractor's expense.

PART 3 EXECUTI ON

3.

1 Pl LE DRI VI NG EQUI PVENT

Sel ect the proposed pile driving equipnent, including hamrers and ot her
required items, and subnmit conplete descriptions of the proposed

equi pnrent. Provide driving helnmet, pile caps, pile driving tips and
driving pads as reconmended by the pile Manufacturer for the polyneric
piles.[ Final approval of the proposed equipnent is subject to the
sati sfactory conpletion and approval of pile tests.] Changes in the

selected pile driving equi pnrent will not be allowed after the equi pnent
has been approved except as[ specified and] directed. No additiona
contract time will be allowed for Contractor proposed changes in the
equi pnent .

.11 Pile Driving Hamrers

Provi de inpact[ or vibratory] type pile driving hamrers.

.1.1.1 | npact Hanmers

Use an air, steam diesel or hydraulic powered hamrer, of an approved
type. The capacity of the driving hamer is required to nmeet or exceed
t he hanmrer manufacturer's reconmendation for the total weight of pile and
character of subsurface material to be encountered. In accordance with
par agraph SUBM TTALS, subnmit the followi ng information for each inpact
hamrer proposed:

a. Mke and nodel .

b. Ram wei ght.

c. Anvil weight.

d. Rated stroke

e. Rated energy range.

f. Rated speed.

g. Steamor air pressure, hamer, and boiler[ and][ or] conpressor

h. Rated bounce chanber pressure curves or charts, including pressure
correction chart for type and | ength of hose used with pressure gage.

i. Pile driving cap, make, and wei ght.

j .  Cushion block dinensions and material type.
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k. Power pack description
[3.1.1.2 Vi brat ory Hanmers

[ The use of vibratory hammers is dependent upon satisfactory driving and
|l oad testing of piles. ][Final approval of the proposed hamrer and ot her
driving equipnent is subject to the satisfactory conpletion and approval
of the pile tests. ][The size or capacity of hamrers nmust be as
recormended by the hammrer manufacturer for the total pile mass wei ght and
the character of the soil formation to be penetrated. ]Provide a rigid
connection between the hamer and the pile. |n accordance with paragraph
SUBM TTALS, subnmit the followi ng infornmation for each vibratory hamer

pr oposed:

a. Mke and nodel .
b. Eccentric nmonent.
c. Dynanmic force.
d. Steady state frequency or frequency range.
e. Vibrating weight.
f. Anplitude.
g. Maxi mum pul | capacity.
h. Non-vi brating weight.
i. Power pack description

13.1.2 Pile Driving Leads
Support and gui de hanmers with[ suspended | eads,] fixed extended | eads or
fixed underhung leads.[ Operate vibratory hamrers free hangi ng wi thout
| eads.][ For driving battered piles, support and guide inpact hanmers
with three-axis, fixed-extended | eads capable of 1 Hand 2-1/2 V fore and
aft batter and 1 Hon 6 V side batter, with 30 degree rotation each side
of an axis running along the center line of rotation of the crane through
the center line of the leads.][ For driving battered piles, support and
gui de vibratory hammers with fixed extended | eads or tenplates.][ Provide
two internediate supports for the pile in the | eads to reduce the unbraced
l ength of the pile during driving.]

3.1.3 Pile Extractors
Use vibratory pile extractors for pile extraction.

[3.1.4 Jetting Equi prent
Provide jetting equi pnent with at | east renpovable or fixed jet of the
wat er or conbination air-water type. Design water jet so that the
di scharge volune and pressure are sufficient to freely erode the nmateria
i medi ately under and adjacent to piles without resulting in pile drift.
Submit jetting equi pnent including plant description, volume of water and

pressure, and size and |l ength of hoses and pipes in accordance with
par agr aph SUBM TTALS.
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1[3.2 PRELI M NARY WORK

[3.2.1 Wave Equation Analysis of Pile Drivability

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

NOTE: This section may be applicable for axial

| oad- bearing piles only.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

a. Prior to driving any pile, submt a pile Wave Equation Anal ysis,
perfornmed by the Contractor's Ceotechnical Consultant, for each size
pile and distinct subsurface profile condition. Take the follow ng
into account for the analysis: the proposed hamer assenbly, pile cap
bl ock and cushion characteristics, the pile properties and esti mated
| engths and the soil properties anticipated to be encountered
t hroughout the installed pile I ength based on static capacity analysis
wi th consideration of driving gain/loss factors. Only one specific
nodel of pile hamrer nay be used for each pile type and capacity.

b. Denonstrate with the Wave Equation Analysis that the piles will not be
damaged during driving and the driving stresses will be naintained
within the imts stated in paragraph ALLOMBLE STRESSES. | ndicate
t he bl ow count necessary to achieve the required ultinate static pile
capacities.

c. Upon completion of the dynamic and static testing prograns outlined in
this specification section, performa refined Wave Equati on Anal ysis
taking into consideration the eval uated capacities, gain/loss factors
and recommended production pile lengths. Develop production pile
driving criteria based on the results of the refined Wave Equati on
Eval uati ons.

d. Furnish pile driving equi pnent approved by the Contractor's
CGeot echni cal Consultant. Conplete the attached pile and driving
equi pment data form including hanmer information, in full as part of
the submittal of the results of the Wave Equati on Anal yses.

e. The cost of perform ng the Wave Equation Anal yses nust be paid for by
the Contractor. Include the cost in the base bid.

1[3.2.2 Order Li st
Submit an itemized list for piles to the Contracting Oficer for approval
prior to placing the order with the supplier. Indicate the pile |engths
requi red at each location as shown on the plans and the correspondi ng
ordered length of each pile on the list.[ Conplete |oad testing and
refi ned wave equation analysis prior to subm ssion of an order list.]
113.3 | NSTALLATI ON
3.3.1 On Site Storage

Continually support all stored piles in a manner which mininzes creep
saddl i ng and sag.
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3.3.2 Pr eexcavati on

3.3.2.1 Jetting of Piles

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Jetting should generally not be pernitted for
pil es:

1. Wien capacity is dependent on side friction in
fine-grained, |ow permeability soils high clay or
silt content) where considerable tine is required
for soil to reconsolidate around the piles.

2. Subject to uplift.
3. Adjacent to existing structures.

4. In closely spaced clusters unless the | oad
capacity is confirnmed by test and unless all jetting
is done before final driving of any pile in the
cluster.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Jetting of piles is not permitted without the approval of the Contracting
Oficer.

3.3.2.2 Spuddi ng of Piles

Spuddi ng of piles is not pernmitted without the approval of the Contracting
Oficer. |If spudding is allowed, limt it to an elevation 1.5 neters 5
feet above the specified pile tip elevation.

3.3.2.3 Predrilling of Piles

ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
NOTE: If predrilling is permtted by the
CGeot echni cal Engi neer of Record, it is recomended
to use an auger snaller than the dianeter of the
pile.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Predrilling of piles is not permitted without the approval of the
Contracting Officer. |If predrilling is allowed, Iimt it to an elevation
1.5 neter 5 feet above the specified pile tip elevation

3.3.3 Driving Piles

Notify Contracting O ficer 10 days prior to driving of[ test] piles[ and
load test]. Drive piles to[ indicated][ or below calculated] tip

el evation[ to reach a driving resistance established by the wave equation
anal yses (WEAP) in accordance with the schedule which the 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 hanmer
as required to prevent pile danage. Refusal criteria nust be established
by the Contracting Oficer. |If a pile fails to reach the indicated] or
calculated] tip elevation,[ or if a pile reaches[ calculated] tip

el evation w thout reaching required driving resistance,] notify
Contracting O ficer, provide pile record and perform corrective neasures
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as directed. Provide hearing protection in accordance with EM 385-1-1
Piles may be driven without pile guides or |eads providing a hanmer guide
frame is used to keep the pile and hanmer in alignnent.

3.3.3.1 Protection of Piles

Square the heads and tips of piles to the driving axis. Laterally support
piles during driving, but do not unduly restrain piles fromrotation in
the I eads. The use of swinging or hanging leads is at the Contractor's
risk. Repair any damage incurred by such use at the Contractor's expense.

3.3.3.2 Tol erances in Driving

Drive piles in the locations indicated. Place each pile, at its contact
with the design nudline or nmudline elevation indicated in the construction
docunents, no further than 40 nm per neter 0.5 inch per foot of free pile
length (length in neters feet above the average soil contact line at each
pile)in a direction parallel to the pier face and 10 nm per neter 0.125
inch per foot of the free pile length in a direction perpendicular to the
pier face. Renove and replace with new piles those danaged, m sl ocated,
driven bel ow the design cutoff, or driven out of alignnent.

3.3.4 Buoyant Pil es

After driving buoyant piles, provide tenporary fram ng or weights to
prevent the pile fromfloating up out of the ground. Keep the tenporary
fram ng or weights in place until the pile is secured in place. |If there
is sufficient friction provided by the soil to prevent the pile from
floating, the Contractor may, at his own risk, waive the tenmporary fram ng
or wei ght requirenent.

3.3.5 Pile Cutoff

Provi de each polynmeric pile a mnimumof 0.6 nmeter 2 feet |onger than the
specified length to allow the top to be cut off if it is damaged during
driving. Cut off piles with a smooth |evel cut using pneumatic tools,
sawi ng, or other suitable nmethods per the polyneric pile Manufacturer's
recommendati ons. Use of explosives for cutting is not pernmtted. Cut off
pil e heads | evel and sound. Cut off piles at no additional cost to the
CGover nent .

3.3.6 Fast eni ng
Fasten the polyneric piles as indicated.

[3.4 PI LE TESTS

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

NOTE: Pile tests nay be applicable for axial
| oad- bearing piles.

This specification allows for two types of pile
tests: pile driving tests and pile load tests. Pile
driving tests are used to determ ne the bl ow count
required to drive a pile to a given penetration or
to refusal on a hard layer. Pile driving tests nay
be performed with a pile driving anal yzer attached
to piles to record the information |isted bel ow
Pile load tests are used to determne pile
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capacity. The conbination of pile driving tests and
pile load tests gives infornmation on pile capacity
versus refusal blow count. Pile driving anal yzer
data may be used in sone instances in place of pile
|l oad tests to reduce the nunber of |oad tests
required for a project.

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

[3.4.1 Dynam ¢ Testing of Piles

[Provide J[Enpl oy ]a specialty engineering firmto performdynam c testing
of piles[ and job piles] to determi ne velocity of stress wave propagation
accel eration, nonitor hammer and drive system perfornmance, assess pile
installation stresses and integrity[, and to evaluate pile capacity].
Furni sh personnel experienced in perforn ng wave equati on anal ysi s,
dynam c testing, the use of the Pile Driving Analyzer and its rel ated
equi prent, and interpretation of results to install and operate the
testing equiprment and to interpret its results. Furnish equipnent to
obt ai n dynam ¢ neasurenents, record, reduce and display its data and neet
t he requirenent of ASTM D4945. The equi pnment must have been cali brated
within 12 nmonths thereafter throughout the contract duration. Supply al
power requirenents for operating the equipnment. Subnit Pile Driving

Anal yzer data within one [day][week] after each test is conpleted.

3.4.1.1 Test Piles

Perform dynam c testing on | ] test piles as indicated. Test piles
are at least [3 ml0 ft] longer than mnimumindicated job pile |ength.

Performtesting during the full length of pile driving.[ Restrike piles
installed as part of pile driving test after a mninmumwaiting period of

[ ] days.][ Warmup the hammer prior to restriking.][ Restrike the
pile for 50 blows or until the pile penetrates an additional 75 mr 3 inches,
whi chever occurs first. |In the event the pile novenment is |ess than

one-quarter inch during restrike, the restrike may be term nated after 20
bl ows. ]

3.4.1.2 Job Piles

Perform dynamic pile testing on | ] job piles during the full length
of initial driving[ and during restrike driving]. Tested piles nust be as
[indicated] [selected by the Contracting O ficer over the duration of
installation]. The Contracting Officer will direct testing of additiona
piles if the hamrer or driving systemis nodified or replaced.

3.4.1.3 Reports

Prepare and submit a sunmary report of dynamic test results for test
piles. Subnmit reports of the dynamc testing of piles within[ seven
days][ two weeks] after dynamic testing is conpleted. Discuss in the
report pile capacity obtained fromdynanic testing, velocity of stress
wave propagation, accel eration, evaluation of hamrer and driving system
performance, driving stress levels, and pile integrity. Perforn]f a
CAPWAPC, or simlar, analysis of the dynanmic test data on data obtained
fromthe end of initial driving and the beginning of restrike for [ ]
test piles as directed. Use the analysis to predict pile capacity,
establish resistance distribution, and predi ct quake and danpi ng

factors.] Include refined wave equati on anal yses incorporating the
results of dynam c testing and analysis.[ For job piles, prepare and
submt a field sunmary report. Include energy transferred to the pile,
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calculated driving stresses, pile integrity and estinmated pile capacity at
the tine of testing in the field sunmary report.] Include in the report
for the test piles[ and the nmonthly report for job piles] the pile driving
record as an attachment and al so address the items listed in ASTM D4945,
paragraph titled "Dynam c Testing."

1[3.4.2 Pile Load Tests

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Each ASTM pile load test specification |isted
of fers a nunmber of options as to howthe test is
perfornmed. Specify the required |oad testing option
and any nodifications to include other desired

requi renents.

Insert the nunber of test piles to be | oad tested.
The safe design capacity of a test pile to be
determi ned based on the failure criteria indicated.

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

Performload tests at |ocations shown, or as directed. Provide testing
and neasuring equi prent, perform | oadi ng, and provi de observation
facilities for personnel to inspect, record, and anal yze

settl enent/ novenent and deflection of piles under test |oads. Do not
nobi li ze | oad test equipnment until directed by the Contracting Oficer
Performpile | oad tests under the supervision of a registered professiona
engi neer provided by the Contractor and experienced in conducting pile

| oad tests. Loading frames and equi prent for pile |load tests nust be
ready to be placed in operation as soon as a |load test pile has been
driven. Provide |oading equipnent of sufficient capacity to apply the
maxi mum | oad specified in a safe manner. Start |oading of each test pile
when directed.

The Contractor is responsible for the application of |oads. Accurately
determ ne and control the magnitude of applied | oads using a calibrated

| oad cell and readout device. The design working |oad, as confirned by
the results of |load tests, will be determ ned by the Contracting O ficer.
Load test piles indicated or directed to be driven in pernmanent |ocations
may be incorporated into the work if, after satisfactory conpletion of

| oad test, they are approved for inclusion in the work. Any pile | oad
test not acconplished in accordance with this specification will be
rejected. A new pile load test nust be conducted for each rejected pile
|load test. The Contractor nust conpile a report for each pile | oad test
including, as a mininum all applicable information required by the
specified test.

[3.4.2.1 Conpressive Load Test
Perform [ ] pile conpressive load tests in accordance with

ASTM D1143/D1143N [, as nodified]. Apply a conpressive |oad of [ ] kN
ton to each conpressive |load test pile.

1[3.4.2.2 Tensil e Load Test

Perform [ ] pile tensile load tests in accordance with ASTM D3689[, as
nodified]. Apply a tensile load of [ ] kN tons to each tensile |oad
test pile.
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1[3.4.2.3 Lateral Load Test

Perform [ ] pile lateral load tests in accordance with

ASTM D3966/ D3966NM, as nodified]. Performlateral |oad tests consisting
of jacking two piles apart with a hydraulic jack, with one pile serving as
the reaction pile for the other. Apply a lateral |oad of | ] kN tons
to each pair of lateral |load test piles. Take required novenent readings
and record for each pile.

13.4.2.4 Saf e Design Capacity

Load test piles to twice the anticipated working |oad unless failure
occurs first. The safe design capacity of a load test as determ ned from
the results of |load tests is the | esser of the two val ues conputed
according to the foll ow ng:

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

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

113.5 FlI ELD TREATMENT
3.5.1 Pol yrmeric Work

Field treat cuts, bevels, notches, refacing and abrasions made in the
field in accordance with the Manufacturer's reconmendati ons.

3.6 FI ELD QUALI TY CONTROL
3.6.1 I nspections

I nspect piles when delivered and when in the | eads i medi ately before
driving. Secure piles in their proper alignment.

When Governnent inspections result in product rejection, pronptly
segregate and renove rejected naterial fromthe prenises. The Government
may al so charge the Contractor an additional cost of inspection or testing
when prior rejection nakes reinspection or retesting necessary.

3.6.1.1 Strai ght ness
ASTM D7258. Reject piles not neeting with the straightness criteria.
3.6.1.2 Cracks and Defects

I nspect each pile for cracks and defects prior to driving. After the
piles are installed and all connections to the structure are conpl et ed,

i nspect each pile again for cracks and defects. Notify the Contracting

O ficer of any cracking or other defects observed and await direction.

The Contracting Officer may reject any piles with defects. The Contractor
is responsible for all costs incurred to replace the rejected piles.

3.6.2 Pile Driving |Inspection
Perform speci al inspection of the pile installation. Enploy approved

Speci al I nspectors as required in the paragraph QC SPECI ALI ST DUTI ES AND
QUALI FI CATIONS in Section 01 45 00 QUALITY CONTROL.
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3.

6.3 Pi |l e Records

For each pile, keep a legible record of the number of blows required for
each 0.30 m foot of penetration[ and the nunber of blows for the [ast 150
nr 6 inch penetration or fraction thereof]. Include in the record the
begi nni ng and ending tines of each operation during driving of pile, type
and size of the hammer used, rate of operation, stroke or equival ent
stroke for diesel hamrer, type of driving helnet, and type and di nension
of the hamrer cushi on (capbl ock) and pile cushion used. Record re-tap
data and any unusual occurrence during driving of the pile. Include in
the record perfornmance characteristics of jet punp, unassisted penetration
of pile, jet-assisted penetration of pile, and tip elevation before
driving and at end of driving. Notify Contracting Oficer 10 days prior
to driving of piles. Submt conplete and accurate records of installed
piles to Contracting OFficer within 15 cal endar days after conpletion of
the pile driving. Mke pile-driving records available to the Contracting
Oficer at the job site within 24 hours of each day's pile driving. A
preprinted formfor recording pile driving data, the Pile Driving Log, is
included at the end of this section
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PI LE DRI VI NG LOG

CONTRACT NO. CONTRACT NAME
CONTRACTOR TYPE OF PILE
PI LE LOCATI ON PILE Sl ZE. BUTT/TIP: LENGTH
GROUND ELEVATI ON CUT OFF ELEVATI ON
PILE TI P ELEVATI ON VERTI CAL ( ) BATTER 1 ON ( )
SPLI CES ELEVATI ON COVPANY
HAMVER: MAKE & MODEL W, RAM
STROKE RAM RATED ENERGY

DESCRI PTI ON & DI MENSI ONS OF DRI VI NG CAP

CUSHI ON MATERI ALS & THI CKNESS

I NSPECTOR

"DEPTH' CCOLUWN OF PILE DRI VI NG RECORD REFERENCED TO MJDLI NE ELEVATI ON

TIVE:  START DRI VI NG FI NI SH DRI VI NG DRI VI NG Tl ME
| NTERRUPTI ONS (TI ME, TIP ELEV. & REASON)

JET PRESSURE & ELEVATI ONS

DRI VI NG RESI STANCE

DEPTH NO O DEPTH NO OF DEPTH NO. OF DEPTH NO OF

M BLONG M BLONG M BLONG M BLONG

0 3.0 7.0 10.0
0.3 3.3 7.3 10.3
0.6 3.6 7.6 10.6
0.9 3.9 7.9 10.9
1.2 4.2 8.2 11. 2
1.5 4.5 8.5 11.5
1.8 4.8 8.8 11. 8
2.1 5.1 9.1 12.1
2.4 5.4 9.4 12. 4
2.7 5.7 9.7 12.7

RENMARKS

PI LE TOP ELEVATI ON:  FROM DRAW NG

TI P ELEVATI ON = GROUND ELEVATI ON - DRI VEN DEPTH =

DRI VEN LENGTH = PI LE TOP ELEVATION - TI P ELEVATION =

CUT OFF LENGTH = PILE LENGTH - DRI VEN LENGTH =
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PI LE DRI VI NG LOG

CONTRACT NO CONTRACT NAME

CONTRACTOR TYPE OF PILE

Pl LE LOCATI ON PI LE SI ZE: BUTT/ Tl P: LENGTH
GROUND ELEVATI ON PI LE TOP ELEVATI ON

PI LE TI P ELEVATI ON COVPANY

HAMMER: MAKE & MODEL WI. RAM

STRCKE RAM RATED ENERGY

DESCRI PTI ON & DI MENSI ONS OF DRI VI NG CAP

CUSHI ON MATERI ALS & THI CKNESS

I NSPECTOR

"DEPTH' COLUWN OF PI LE DRI VI NG RECORD REFERENCED TO MJDLI NE ELEVATI ON

TIMVE:  START DRI VI NG FI NI SH DRI VI NG DRI VI NG Tl ME
| NTERRUPTI ONS (TIME, TIP ELEV. & REASON)

JET PRESSURE & ELEVATI ONS

DEPTH NO O DEPTH NO OF DEPTH NO. OF DEPTH NO OF

FT. BLOWS FT. BLOWS FT. BLOWS FT. BLOWS
0 16 32 48
1 17 33 49
2 18 34 50
3 19 35 51
4 20 36 52
5 21 37 53
6 22 38 54
7 23 39 55
8 24 40 56
9 25 41 57

10 26 42 58

11 27 43 59

12 28 44 60

13 29 45 61

14 30 46 62

15 31 47 63

REMARKS

PI LE TOP ELEVATI ON:  FROM DRAW NG

TI P ELEVATI ON = GROUND ELEVATI ON - DRI VEN DEPTH =

DRI VEN LENGTH = PI LE TOP ELEVATION - TI P ELEVATION =
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PI LE DRI VI NG LOG
CUT OFF LENGTH = PILE LENGTH - DRI VEN LENGTH =

-- BEnd of Section --
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