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NOTE: This guide specification covers the

requi renents for procurenent, installation, and
testing of land and fresh water construction tinber
piles.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments 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)

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

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
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NOTE: Add requirenents for materials and procedures
for special or unusual design as necessary to fit
specific projects. Specify marine piling for

wat erfront and other narine (salt water) type
structures in another section of the project
specification. Marine and H ghway construction use
of round piles requires the review of AWPA use
categories 5A, 5B and 5C subject to geographica

| ocati on.
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NOTE: Show, as a minimum the foll ow ng information
on the project draw ngs:

Subsurface data: Subsurface-soil-data | ogs.

The subsoil investigation report and sanpl es of
mat eri al taken from subsurface investigations nmay be
examned in the office where bids are received, the
of fice of the Resident Oficer in Charge of
Construction, and the Architect/Engi neer's office.

Pile location plan with GPS coordi nates.

Test Pile Locations

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

PART 1 GENERAL

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: Structural engineer nmust confirmthe
structural capacity of piles and provide specific
bendi ng nonents, lateral |oads and ot her design

requi renents for pile design
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

1.1 DESCRI PTI ON

Design, furnish, install and test tinber piles at the |ocations indicated
on the drawi ngs and specified herein.[ Assune test pile[s] will be
directed to be placed in [a] location[s] that can be incorporated into the
wor k. ]

1.2 REFERENCES

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

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) 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.
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

The publications listed below forma part of this specification to the
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extent referenced. The publications are referred to within the text by
t he basic designation only.

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 Anmerican Wod Protection Associ ation
(AWPA) has recently adopted nany new Standards (2006
Book of Standards) as well as establishing the new
USE CATEGORY SYSTEM User Specification for Treated
Whod. Specifiers are advised to fanmliarize

t hensel ves with the | atest standards and their

rel ationship to the specific project requirenents
and environmental considerations. Specifiers should
refer to Section 3 of Ul and review the follow ng
use categories prior to editing this guideline

speci fication:

"4C' for wood foundation piles used for building
construction conpletely enbedded in soil (ground
contact).

"4C' for round piles used for highway construction
(ground contact or fresh water

"4B" for sawn piles supporting residentia
/ busi ness structures.

"4C' for sawn piles supporting
residenti al / busi ness structures, critical

Specifier should also refer to Section 3 of AWPA Ul.

The exi stence of the AWPA Standards for treated
products does not inply that all other regulatory
bodi es recogni ze or permt the use of the particul ar
conbi nati on of preservatives, processes, and wood
species listed in the AWPA St andar ds.

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

AVERI CAN WOCOD PROTECTI ON ASSCOCI ATI ON ( AWPA)

AWPA Al (2015) Standard Met hods for Anal ysis of
Creosote and Q| -Type Preservatives

AWPA A2 (2015) Standard Met hods for Anal ysis of
Wat er bor ne Preservatives and
Fi re- Ret ardant Fornul ati ons

AWPA ML (2021) Standard for the Purchase of
Treated Wod Products

AWPA M2 (2019) Standard for the Inspection of
Preservative Treated Wod Products for
I ndustrial Use

AWPA M3 (2016) Standard for the Quality Control of
Preservative Treated Products for
I ndustrial Use

AWPA M4 (2023) Standard for the Care of
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Preservati ve- Treated Wod Products

AWPA Mb (2013) Brands Used on Preservative Treated
Material s

AWPA P1/ P13 (2019) Standard for Creosote Preservative

AWPA P2 (2019) Standard for Creosote Sol utions

AWPA P3 (2019) Standard for Creosote - Petrol eum

G| Solution

AWPA P5 (2015) Standard for Waterborne
Preservatives

AWPA T1 (2023) Use Category System Processing and
Treatnent Standard

AWPA Ul (2023) Use Category System User
Specification for Treated Wod

ASTM | NTERNATI ONAL ( ASTM

ASTM C1077 (2024) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Eval uation

ASTM D25 (2012; R 2017) Standard Specification for
Round Ti nber Piles

ASTM D1143/ D1143M (2007; R 2013) Piles Under Static Axial
Conpr essi ve Load

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 D4945 (2017) Standard Test Method for

Hi gh-Strain Dynam c Testing of Deep
Foundati ons

ASTM E329 (2023) Standard Specification for Agencies
Engaged in Construction |nspection,
Testing, or Special |nspection
U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-220-01 (2012; with Change 1, 2021) GCeotechni cal
Engi neeri ng

.3 SUBSURFACE DATA

Subsurface soil data logs are [indicated] [appended to the special
contract requirements] [provided on the project drawings].[ The subsoil
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1

1

i nvestigation report nay be exam ned at | 1.1

4 BASIS CF BID

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: Sel ect one of the follow ng options:

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
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NOTE: Use "Lunp Suni' paragraph bel ow for |unp
(principal) sumbidding of piles. Use this in al
proj ects except those where exact pile | engths
cannot be practically determned prior to the actua
work. Cearly show nunber of piles, pile capacity,
pile locations, and tip and cutoff elevations on the
dr awi ngs.

Use "Unit Price" paragraph for unit price bidding of
piles. Specify unit price bid itens for piles only
for projects where exact quantities cannot be
practically determned prior to the actual work.
Lengt hs of piles must be determ ned as accurately as
possi bl e, prior to bidding, since the unit price per
neter foot of the piles varies as the length

i ncreases or decreases. Refer to Standard Test

Met hod for Hi gh-Strain Dynamic Testing of Deep
Foundati ons ( ASTM D4945) .

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

4.1 Production Pile Acceptance Criteria

Base bids on the nunber, circunference of piles at the butt and tip, and
length of piles fromtip to cutoff as indicated. Safe design capacity for
piles is | ] KN kips. Drive piles to [mninumtip elevation] [a

m ni mum depth of | ] m feet below cut-off elevation], and to such
additional depth as required to obtain a bearing capacity of not |ess than
[ ] KN kips. The Contractor's Geotechnical Consultant will deterni ne
the terminal driving criteria based on results of [dynamic pile driving
tests at end of drive or restrike] [static | oad tests] [wave equation
analysis].[ Test piles that neet performance requirenments nmay be incl uded
into the permanent work. ]

The followi ng fornulas can be used in cases where allowable pile | oads are
| ess than 355 kN 80 kips (determ ned using a factor of safety of 3 for

i ndividual piles and 4 for pile groups) and are presented only as a guide
to aid in establishing the controlling penetration per blow, which
together with the mninum depth of penetration will serve to determ ne the
requi red mni num depth of penetration of each individual pile:

R = 2E For doubl e acting hamrers
S plus 0.1

R = 2\WH For single acting hamers
S plus 0.1

Where R is the approximate allowable pile load in kips; E equals the
energy in foot-kips per blow based on an acceptable certified statenent
fromthe manufacturer of the hamer; Wequals the weight of the hamrer or
ramin kips; Hequals the height of fall of the hamrer of ramin feet; and
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S equal s the average i nches of penetration per blow for the |last three
blows. An allowance will be nmade for reduced penetrati on caused by shock
absorption of the cushion or cap bl ocks.

[1.4.2 Lunp Sum Payment

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: Use this paragraph for |unp-sum contracts,
consult with Contracting Oficer's Technica
Represent ati ve (Geotechni cal 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 | ess than 355 kN 80 ki ps(, and 3)

t he subsurface conditions are well defined. Fill in
Table | as required selecting colums applicable to
project. GCenerally, pile capacity, |ocation, and
mnimmtip elevation are shown on plans. Test
piles and | oad tests are not incorporated on |unp
sum contracts. Delete this paragraph for unit-price
contracts.

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

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

Table 1

[ Locati on] Nunber Si ze [Capacity] |Length (Tip [ Maxi mum [ Maxi mum

to Cut-Off) Bendi ng Shear Force]

Monent |
] | |

Include the cost of all necessary equi pnent, tools, material, |abor, and
supervision required to: deliver, handle, install, cut-off, dispose of
any cut-offs, and nmeet the applicable contract requirenents. Include
nmobi i zation, pre-drilling, and redriving heaved piles. If, in redriving,

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 provided and
installed by changing the pile |ocations or elevations, requiring the
installation of additional piles, or directing the onission of piles from

the requirenents shown and specified. |If total nunber of piles or nunber
of each length vary fromthat specified as the basis for bidding, an
adjustrment in the contract price or tine for conpletion, or both, will be
made in accordance with the contract docunents. Paynent for piles will be

based on successfully installing piles to both the mninumtip elevation
and satisfying the acceptance criteria identified herein. No additiona
paynment will be made for: damaged, rejected, or msplaced piles;

wi t hdrawn piles; any portion of a pile remaining above the cut-off

el evation; backdriving; cutting off piles; splicing; build-ups; any
cut-off length of piles; or other excesses beyond the assuned pile | ength
i ndi cated for which the Contractor is responsible.[ |nclude paynents for
vi bration monitoring, sound nmonitoring and precondition construction
surveys].

1[1.4.3 Unit Price

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
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NOTE: Delete this paragraph for |unmp-sumcontracts.

For NAVFAC PAC projects: Were there is unit
pricing for piles, use this paragraph and edit
applicabl e attachnents in price schedule for
inclusion in Standard Form 1442, "Solicitation
Ofer and Award" and "Schedule of Bid Itens."

For NAVFAC Sout heast projects, where there is a need
for unit pricing of piles, include this paragraph
Refer to NAVFAC SE | nstruction 00010, "Instructions
for Preparing Basis of Bid Statenent Wth
Unit-Priced Itens," for method of specifying unit

price bid itens.
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

For unit price bid, see SF 1442, "Solicitation, Ofer and Award" and
"Schedule of Bid Itens."

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: For NAVFAC LANT projects, use the follow ng
par agraph for measurenment and paynent and subsequent
sub-parts.

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

Requi renents of FAR 52.211-18 Variation in Estinmated Quantity do not apply
to paynent for piling. Each pile and test pile acceptably provided wll

be paid for at the bid unit price per unit length, which will include
items 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 estinated pile length,] and cutting
off piles at the cut-off elevation.[ Include the cost for additiona
length for the test piles in the total unit price cost for the job.]
Payment will be made for production [and test piles] at the bid unit price
for the length of pile, fromtip to final cut-off, actually provided,

excl udi ng buil dups and splices directed by the Contracting Oficer to be
made. |f 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 ddi ng, at the direction of the Contracting Oficer, the unit price per
unit length will be adjusted in accordance with provisions of FAR 52.236-2
Differing Site Conditions.[ Paynents will be nade per each at the
respective bid unit price for pile cut-offs, pile build-ups, pile |oads
tests and pile splices.][ Include paynments for vibration nonitoring,
sound nonitoring, construction instrunmentation and nonitoring, and
precondition construction surveys].

1[1.5 PAYMENT

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

NOTE: Delete this paragraph for |unmp-sumcontracts.

If Section 01 20 00 PRI CE AND PAYMENT PROCEDURES i s
i ncluded in the project specifications, this
paragraph title (PAYMENT) should be deleted from
this section and the renmining appropriately edited
subpar agr aphs bel ow shoul d be inserted into Section
01 20 00 PRI CE AND PAYMENT PROCEDURES.

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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5.1 Furni shing and Delivering Tinber Piles
5.1.1 Payment

Paynment will be made for costs associated with furnishing and delivering
the required | engths of pernanent tinber piles, which includes costs of
furnishing and delivering piles to the work site. No paynent will be nade
for the driving head or |lengths of piles exceeding required lengths. No
paynment will be made for piles damaged during delivery, storage, or
handling to the extent that they are rendered unsuitable for the work, in
t he opinion of the Contracting O ficer

.5.1.2 Measur enent

Furni shing and delivering permanent timber piles will be neasured for
paynment by the linear neter foot of piles required bel ow the cut-off

el evation as [determ ned by the Contracting Oficer and furnished to the
Contractor] [indicated].

.5.1.3 Unit of Measure

Li near neter foot.

.5.2 Driving Tinber Piles

.5.2.1 Payment

Payment will be made for costs associated with driving permanent tinber

pil es, which includes costs of handling, driving, [and splicing of piles,]
[ perform ng dynamic testing, interpreting data and submitting reports,]
neasuri ng heave, redriving heaved piles, renmoval of [build-ups] driving
heads or cutting off piles at the cut-off elevation and renmoving fromthe
work site, conpiling and submitting pile driving records, backfilling

voi ds around piles, and any other itens incidental to driving piles to the
requi red el evati on.

.5.2.2 Measur enent

Permanent tinmber piles will be neasured for paynent for driving on the
basis of lengths, to the nearest hundredth (tenth) of a linear nmeter foot,
al ong the axis of each pile acceptably in place bel ow the cut-off

el evation shown.

.5.2.3 Unit of Measure

Li near neter foot.

.5.3 Pul | ed Ti nber Piles

.5.3.1 Payment

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 payment item "Furnishing and
Delivering Tinber Piles". The cost of driving pulled and undamaged pil es
will be paid for at the applicable contract unit price for payment item
"Driving Tinmber Piles". The cost of pulling undamaged piles will be paid

SECTION 31 62 19 Page 11



for at twice the applicable contract unit price for payment item"Driving

Ti mber Piles", which includes backfilling any renmaining void. The cost of
redriving pulled and undamaged piles will be paid for at the applicable
contract unit price for paynent item"Driving Tinber Piles". No paynent
wi Il be nmade for furnishing, delivering, driving, pulling, and di sposing
of piles, including pile driving points, pulled and found to be damaged
and backfilling voids. New piles replacing danaged piles will be paid for

at the applicable contract unit price for paynment itenms "Furni shing and
Delivering Tinber Piles" and "Driving Tinmber Piles".

1.5.3.2 Measur ement
Furni shing and delivering pulled and undanaged permanent tinmber piles wll
be nmeasured for paynent as specified in paragraph PAYMENT, subparagraph
FURNI SHI NG AND DELI VERI NG Tl MBER PI LES. Pulli ng undamaged ti nmber piles
wi Il be neasured for paynent as specified in paragraph PAYMENT,
subpar agraph DRI VING TI MBER PI LES. Redriving pulled undamaged ti nmber
piles will be neasured for payment as specified in paragraph PAYMENT,
subparagraph DRI VING TI MBER PILES. New piles replacing danaged piles will
be nmeasured for paynent as specified in paragraph PAYMENT, subparagraphs
FURNI SHI NG AND DELI VERI NG TI MBER PI LES and DRI VI NG TI MBER PI LES.

1.5.3.3 Unit of Measure
Li near neter foot.

[1.5.4 Timber Pile Driving Tests

1.5.4.1 Payment
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; conpiling pile driving test records][;
perform ng dynam c testing; interpreting data; and submitting reports].

1.5.4.2 Measur enent

Tinmber pile driving tests will be measured for payment on the basis of the
applicable contract unit price per pile driving test.

1.5.4.3 Unit of Measure
Each.
1[1.5.5 Ti mber Piles for Load Tests

1.5.5.1 Payment

Payment will be made 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 mounting of
strain rods and protective assenbly][; furnishing, fabricating, and
nounting of inclinoneter and inclinoneter protective assenbly][;
perform ng dynam c testing; interpreting data; and submitting reports].

No additional payment will be made for load test piles incorporated in the
per manent work ot her than as provided.
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1.5.5.2 Measur enent

Timber piles for load tests will be nmeasured for paynment on the basis of
the applicable contract unit price per load test pile.

1.5.5.3 Unit of Measure
Each.

1[1.5.6 Tinmber Pile Static Axial Conpressive Load Tests

1.5.6.1 Paynment
Paynment will be made for costs associated with tinber pile static axial
conpressive load tests in accordance with ASTM D1143/D1143W, i ncl uding
material and | abor for fabricating and furnishing | oad frames; calibrating
| oad cells and hydraulic jacks; furnishing specified test equipment;
installing strain rods; placing and renoving test |oads and test
equi pment; recording, reducing, and submtting test data; and conpiling
and subnitting pile load test reports. No paynent will be nade for
rejected pile static axial conpressive |oad tests.

1.5.6.2 Measur ement

Ti mber pile static axial conpressive load tests will be neasured for
paynment on the basis of the applicable contract unit price per |oad test.

1.5.6.3 Unit of Measure
Each.

1[1.5.7 Tinmber Pile Static Tensile Load Tests

1.5.7.1 Payment
Paynment will be made for costs associated with tinber pile static tensile
|l oad tests in accordance with ASTM D3689, including nmaterial and | abor for
fabricating and furnishing |oad franes; calibrating |load cells and
hydraul i c jacks; furnishing specified test equipnment; installing strain
rods; placing and renoving test |oads and test equi pnent; recording,
reduci ng, and submitting test data; and conpiling and subnmitting pile |oad
test reports. No payment will be made for rejected pile static tensile
| oad tests.

1.5.7.2 Measur ement

Timber pile tensile load tests will be nmeasured for payment on the basis
of the applicable contract unit price per nunber of tensile |oad test.

1.5.7.3 Unit of Measure

Each.
][1.5.8 Ti mber Pile Lateral Load Tests
1.5.8.1 Paynment

Payment will be made for costs associated with tinber pile lateral |oad
tests in accordance with ASTM D3966/ D3966lv, including material and | abor
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for fabricating and furnishing load frames; calibrating |oad cells and
hydraul i c jacks; furnishing specified test equiprment; installing

i nclinoneters; placing and renmoving test |oads and test equiprent;
recordi ng, reducing, and submtting test data; and conpiling and
submtting pile load test reports. No payment will be made for rejected
pile lateral |oad tests.

1.5.8.2 Measur enent

Tinmber pile lateral load tests will be nmeasured for payment on the basis
of the applicable contract unit price per lateral |oad test.

1.5.8.3 Unit of Measure
Each.
1[1.5.9 Pul | ed Load Test Tinber Piles
1.5.9.1 Paynment
Payment will be made for costs associated with | oad test tinber piles

pulled prior to load testing at the direction of the Contracting Oficer
and found to be undanaged. The cost of furnishing, delivering, driving,

and pul ling undanaged | oad test piles will be paid for at the applicable
contract unit price for payment item"Tinmber Piles for Load Tests". The
cost of pulling undanaged | oad test piles the second tinme after redriving
and testing will be paid for at twice the applicable contract unit price
for payment item"Driving Tinber Piles". The cost of redriving pulled
undamaged | oad test piles will be paid for at the applicable contract unit
price for paynent item"Driving Tinber Piles". No paynment will be made

for furnishing, delivering, driving, pulling, and disposing of |oad test
piles pulled at the direction of the Contracting Oficer and found to be
damaged. New | oad test piles replacing damaged piles will be paid for at
t he applicable contract unit price for paynent item"Tinber Piles for Load
Tests".

1.5.9.2 Measur enent

Pul | ed undamaged | oad test tinmber piles will be nmeasured for payment as
speci fied in paragraph PAYMENT, subparagraph TIMBER PI LES FOR LOAD TESTS
Pul I'i ng undamaged | oad test timber piles the second tine after redriving
and testing will be neasured for paynent as specified in paragraph
PAYMENT, subparagraph DRI VING TI MBER PILES. Redriving pulled undamaged
tinmber piles will be nmeasured for paynent as specified in paragraph
PAYMENT, subparagraph DRI VING TI MBER PILES. New |oad test tinber piles
repl aci ng damaged piles will be measured for paynment as specified in

par agr aph PAYMENT, subparagraph TI MBER PI LES FOR LOAD TESTS

1.5.9.3 Unit of Measure

As specified in paragraph PAYMENT, subparagraphs DRI VI NG TI MBER PI LES and
TI MBER PI LES FOR LQOAD TESTS, respectfully.

][1.5.10 Pile Driving Shoes
1.5.10.1 Paynment

Payment will be made for costs associated with pile driving shoes,
i ncludi ng furni shing, delivering, and installing.
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1.5.10.2 Measur enent

Pile driving shoes will be nmeasured for payment on the basis of the nunber
of pile driving shoes required.

1.5.10.3 Unit of Measure
Each.

1[1.5.11 Ti mber Pile Splices

1.5.11.1 Payment

Payment will be made for costs associated with tinber pile splices,
including all plant, [abor, and material required to make the splice.

1.5.11.2 Measur enent

Ti mber pile splices will be neasured for paynent on the basis of the
applicable contract unit price per pile splice.

1.5.11.3 Unit of Measure
Each.
1[1.5.12 Vi bration Monitoring
1.5.12.1 Payment
Paynment will be made for costs associated with vibration nonitoring.
1.5.12.2 Measur enment

Vi bration nmonitoring will be neasured for paynent on the basis of the
applicable contract unit price per vibration nmonitoring point.

1.5.12.3 Unit of Measure
Each.
1[1.5.13 Sound Monitoring
1.5.13.1 Paynment
Payment will be made for costs associated with sound nonitoring.
1.5.13.2 Measur ement

Sound monitoring will be neasured for paynent on the basis of the
applicable contract unit price per vibration nmonitoring point.

1.5.13.3 Unit of Measure

Each.
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][1.5.14 Preconstructi on Condition Survey
1.5.14.1 Payment

Payment will be made for costs associated with preconstruction condition
surveys.

1.5.14.2 Measur enent

Preconstruction condition survey will be neasured for paynent on the basis
of the applicable contract unit price per structure to be surveyed.

1.5.14.3 Unit of Measure

Each.
1[1.5.15 Construction Instrumentati on and Mnitoring
1.5.15.1 Payment

Payment will be made for costs associated with construction
i nstrumentation and nonitoring.

1.5.15.2 Measur enent

Construction instrumentation and nonitoring will be measured as a single
pay item

1.5.15.3 Unit of Measure
One.

111.6  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 corresponding subnitta

items in the text, to reflect only the submttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, 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 Arny 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 Ofice; and "PO'" for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.
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11

The "S" classification indicates subnittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air

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

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

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-01 Preconstruction Submttals
Testing Agency Qualifications; ¢, [_ 11
SD- 02 Shop Drawi ngs
Installation Drawi ngs; C[, |
SD- 03 Product Data
Driving Equi prent; C[, |
Hel mets and Cushion Blocks; ¢, [ 11
Pile Shoes; C[, [__ 11
SD- 04 Sanpl es
Test Piles; ¢, [ 1]
SD-06 Test Reports
Pile Driving Test Data; C[, [__ 11
Pile Driving Analyzer; ¢, [ 11
Dynam c Testing O Piles
Test Piles; ¢, [ 1]
Load Tests; C[, [__ 1]
SD-07 Certificates
Tinber Piles; C[, [ 11
SD-11 Cl oseout Submittals

Pile Driving Records; C[, [
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7 DELI VERY, STORAGE, AND HANDLI NG

Stack piles during delivery and storage so that each pile is maintained in
a straight position and is supported every 3 neters 10 feet or |less al ong
its length (ends inclusive). Do not stack piles nore than 1.5 neters 5
feet high. Use nethods for handling and storage of piles such that the
piles are not subjected to excessive bending stress.

Load, unload or transfer treated wood products using procedures specified
in AWPA MA. Use slings, padding, or any nethod to prevent or mnimze
damage to treated wood products. Treat any danage sustained during
handl i ng as specified above.

Untreated piles to be stored for an extended period of tine nust be

i nspected periodically, as well as shortly before driving, to detect
damage due to fungus and insect attack. |If treated piles are to be stored
in a horizontal position for an extended period of time, they nust be

i nspected periodically to ensure that the treatnent does not seep to the
lower half of the pile to the extent that the upper half does not contain
a sufficient ambunt of treatnent. |Inspect piles for excessive curvature
and for damage before transporting themfromthe storage area to the
driving area and imredi ately prior to placenent in the driving |eads.
Curvature in the pile nust be neasured with the pile laying on a flat
surface and is the distance between the pile at the mid-length of the pile
and the flat surface. Maximum perm ssible curvature is 50 mr 2 inches
over the length of the pile. Piles having excessive curvature will be

rej ected.

.7.1 Damaged Pil es

I nspect each pile for soundness, splits, knots and hol es before
transporting themto the project site and inmediately prior to placenent
in the driving | eads. Bring any unusual pile conditions to the attention
of the Contracting Officer. Piles which are damaged during delivery,
storage, or handling to the extent they are rendered unsuitable for the
work, in the opinion of the Contracting Oficer, will be rejected and
renoved fromthe project site, or nay be repaired, if approved, at no cost
to the Governnent.

Any pil e danaged by reason of internal defects or by inproper driving mnust
be corrected by one of the follow ng nmethods approved by the Engi neer for
the pile in question:

a. The pile is withdrawn, if practicable, and replaced by a new and, if
necessary, |onger pile.

b. One or nore replacenent piles are driven adjacent to the defective
pile.

c. A Pile Dynamic Analysis and integrity testing rmust be perforned by the
Contractor's Geotechnical Consultant to assess the structural
integrity of the driven pile(s).

A pile driven below the specified butt el evation nmust be corrected by one
of the foll owi ng nethods approved by the Engi neer

a. The pile is spliced (if approved).

b. A sufficient portion of the footing is extended down to properly enbed
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the pile.
A pile driven out of its proper location or out of plumb as approved by
t he Engi neer, nust be corrected by one of the follow ng nethods approved
by the engineer:
a. One or nore replacenent piles are driven next to the pile in question

b. As directed by the structural engineer

1.7.2 Pile Sweep

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

NOTE: Sweep and canber typically apply to stee

piles. 1In special cases, this paragraph may apply
to precast/pre-stressed concrete piles or tinber
piles.

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

Limt sweep to 3 mmper 3 v 1/8 inch per 10 feet over the |l ength of the
pile. Piles having excessive sweep will be rejected.

1.8 QUALI TY ASSURANCE

The producer must brand each treated pile, in accordance with AWA M,
AWPA M2, AWPA M, AWPA T1 and AWPA Ul. Subnit the inspection report of an
i ndependent inspection agency, approved by the Contracting O ficer

stating that offered products conply with applicable AWPA St andards, and
that the plant confornms to AWPA MB.

1.9 PLANT | NSPECTI ON

The Government, at its discretion, reserves the right to inspect the
treating process. Notify the Contracting Oficer at |east 3 weeks prior
to beginning the treatnent, stating where preservative treatment will be
done. Allow Government inspector access to all parts of the plant. Allow
i nspection of all facets of the treating process.

PART 2 PRODUCTS
2.1 MATERI ALS

2.1.1 Pil es

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: Choose one of the follow ng options.

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

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

NOTE: The option bel ow covers piles pressure
treated with a preservative for land or fresh water
Specify or indicate on the drawi ngs the m ni mum butt
or tip circunference of the pile. Use butt
circunference for a friction pile and tip
circunference for an end-bearing pile.

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

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: For NAVFAC LANT projects only, the follow ng
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m ni mum ci rcunf erences nornally apply:

Capacity

(metric tons)

M ni num Butt Circunference for
Friction Piles (Use Table 1.
ASTM D25) ()

M nimum Tip Circunference for
End-Bearing Piles (Use Table 2.
ASTM D25) ()

(18) (965 mm) (483 mm)
(23) (965 or 1041 mm)* (559 mm)
(27) (1041 ) (635 mm)

*Depends on specific soil

condi tions encountered at the site.

Capacity M ni mum Butt Gircunference for M nimum Ti p Circunference for

(tons) Friction Piles (Use Table 1. End-Bearing Piles (Use Table 2.
ASTM D25) (i nches) ASTM D25) (i nches)

(200 (38 inches) (19 inches)

(25) (38 or 41 inches)* (22 inches)

(30) (41 inches) (25 inches)

*Depends on specific soil conditions encountered at the site.

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

[Provide pressure treated Douglas fir or southern pine clean-peeled piles
conformng to ASTM D25. M nimum [butt circunference measured at 900 mr 3
feet fromthe butt] [tip circunference] nust be [] ] mr inches] [as
indicated]. Piles nust be in one piece. Splicing is [not] permtted.]
Submit the inspection report of an independent inspection agency, approved
by the Contracting Oficer, stating that offered products conply with
appl i cabl e AWPA Standards. ldentify treatment on each piece by the
quality mark of an agency accredited by the Board of Review of the America
Lunmber Standard Committee.

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

NOTE: The option bel ow covers piles for use in
constructi on where preservative treatment is not
required. Specify or indicate on the draw ngs the
m ni mum butt or tip circunference of the pile. Use
butt circunference for friction piles and tip
circunference for an end-bearing pile.

Nuner ous species of high density wood (\Wal aba,
Purple Heart, etc.) are available for applications
of untreated piles where environmental conditions
prohi bit the use of preservatives. |Insert selected

species in the blank provided bel ow.
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

[Provide untreated [Douglas fir or southern pine] [ ] [cl ean-peel ed]
[ rough- peel ed] [unpeeled] piles conformng to ASTM D25, AWPA T1, and
AWPA UL.  Mninum[butt circunference neasured at 900 nmr 3 feet fromthe
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butt] [tip circunference] nust be [] ] mr inches] [as indicated].
Piles nmust be in one piece.[ Splices are not permtted.][ Splices are
permtted.]] A straight line drawn fromthe center of the butt to the
center of the tip must lie entirely within the body of the pile per
ASTM D25.[ Ensure a continuous taper fromthe point of butt neasurenent
to the tip.]

.1.2 Preservative Treat nent

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 covers preservative and
preservative treatnent for |and or fresh water
piling. Conpliance with treatnment standards nust be
confirmed, by an inspection report froman approved
i ndependent inspection agency, on each pile. Select
appropriate treatnent for intended use. Do not use
CCA, ACA, or ACZA treatnent for round tinmber piles
when significant bending or inpact |oads are

expect ed.

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

Provide [round] piles[ conform ng to ASTM D25 and AWPA T1] treated with
[creosote per AWA Al, AWPA P1/ P13, and AWPA P2], [or] [creosote-coal tar
solution conformng to AWPA Al, AWPA P1/ P13, and AWPA P3] [waterborne
preservative either, Amoniacal Copper Arsenate (ACA), Ammoni acal Copper
Zinc Arsenate (ACZA), or Chromated Copper Arsenate (CCA) in accordance
with AWPA A2 and AWPA P5] for Land and Fresh Water Piles, confirmed by the
report of an approved independent inspection agency.

[ Treat cut, bored, dappled, and danaged surfaces as specified in AWA M
proj ect requirenents].]

.2 PI LE DRI VI NG EQUI PMENT
Provide Pile Driving Equi pnrent as nmentioned in this section
2.1 Pi |l e Hanmers

Provi de a hamer capable of developing the indicated ultimte pile
capacity at bl ow count |ess than 100 per 300 mm foot considering hanmer

i mpact velocity; ram weight; stiffness of hanmer and pile cushions; cross
section, length, and total weight of pile; and character of subsurface
material to be encountered.[ Use the sane pile hanmer, operating at the
sanme rate and in the sane manner, as that used for driving test piles.]
Use wave equation analysis to verify that the hammer will devel op stresses
within acceptable limts in the piles. At final driving, operate pile
hamrer in accordance with manufacturer's recomendation. Provide the

pl ant and equi pnent for air hamers that have sufficient capacity to

mai ntai n, under working conditions, the pressure at the hamer specified
by the manufacturer. The hose connecting the conpressor with the hanmer
must be at | east the minimum size recomended by the Manufacturer

Eval uate hamrer performance at the end of driving by measuring bl ows per
m nute and conparing with the manufacturer's reconmmendations. Measure

i mpact velocity of open-end (single acting) diesel hammers at all tinmes
during pile driving operations with a device for this purpose. |If such a
device is not avail able, obtain the stroke by neasuring the speed of
operation either manually or with a device that makes the measurenent
automatically. Equip closed-end (double acting) diesel hammers with a
bounce chanber pressure gauge in good working order, nounted near ground
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| evel so as to be easily read by the Contracting Officer. Provide a
correlation chart of bounce chanber pressure and potential energy. Equip
hydraulic hamers with a system for neasurement of ram energy. The system
nmust be in good working order and the results nust be easily and

i medi ately avail able to the Engi neer

. 2.2 Driving Hel mets and Cushi on Bl ocks
.2.2.1 Driving Hel mets or Pile Cushions

Use a steel driving helnet or pile cushion between top of pile and driving
hel met or cap to prevent inpact danage to pile. Use a driving hel nmet or
pil e cushion conbi nati on capable of protecting pile head, mnimzing

ener gy absorption and dissipation, and transnitting hanmer energy
uniformy over top of pile. Provide driving helmet that fits sufficiently
| oose around top of pile so that pile may be free to rotate wi thout
binding within driving helnmet.[ During test pile installation

denonstrate to satisfaction of Contracting O ficer that equipnment to be
used on project performs specified function.] Use pile cushion of solid
wood or of |am nated construction using plywod, softwood or hardwood
boards with grain parallel to end of pile. Select the pile cushion

t hi ckness placed on the pile head prior to driving by wave equation
analysis so that the limting driving stresses are not exceeded. Replace
pile cushion at the start of driving of each pile and when it becones

hi ghly conpressed, charred or burned, or has becone spongy or deteriorated
in any manner. Show details of driving helnmets, and pile cushions.

Submit 2 weeks prior to [test] pile installation

2.2.2.2 Hanmer Cushi on

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: Sel ect either wood or alum nunimicarta
cushion. Delete inappropriate sentences. An

al um nuni m carta cushion is recomended because of
its consistent elastic properties and long life. If
final pile penetration resistance is based on a Wave
Equation anal ysis, the type of cushion used shoul d
be the same as that used in the anal ysis.

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

Use a hamrer cushion between driving helnet or cap and hamer ram
consisting of [a solid hardwood block 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 polyner
designed for this specific purpose as indicated by the hanmer

manuf acturer]. Use steel plates at top and bottom of hamer cushion.|
Repl ace hanmer cushi on when it becomes highly conpressed, charred or
burned or becones spongy or deteriorated in any manner].[ Replace

alumi num mcarta or polyner discs that have beconme danmaged, split or
deteriorated in any nanner].[ Do not replace hamrer cushion during fina
driving of any pile.] Do not use small wood bl ocks, wood chips, rope or
other materials that permt excessive |oss of hanmer energy.

If the cushion is other than that specified above, submit to the
Contracting O ficer at |east 2 weeks prior to the comrencenent of test
pile driving, detailed drawi ngs and records of previous successful use.
Cenerally, follow the pile hamer manufacturer's recomendati ons wth
respect to hanmmer cushions.
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PART 3 EXECUTI ON
3.1 PRELI M NARY WORK
3.1.1 Install ati on Draw ngs

Submit pile installation drawings at |east 28 cal endar days prior to
installation. Drawi ngs nust indicate individual pile nunbers, sequenci ng,
and any phasing or special installation considerations.

3.1.2 Wave Equation Analysis of Pile Drivability

a. Prior to driving any pile, subnmt a pile Wave Equation Anal ysis,
perfornmed by Contractor's Geotechnical Consultant, for each size pile
and distinct subsurface profile condition. These anal yses nust take
i nto account the proposed hanmrer assenbly, pile capbl ock and cushion
characteristics, the pile properties and estimated | engths and the
soi|l properties anticipated to be encountered throughout the installed
pile I ength based on static capacity analysis with consideration of
driving gain/loss factors. Only one specific nodel of pile hanmer nay
be used for each pile type and capacity.

b. Denonstrate using the Wave Equation Analysis that the piles will not
be danaged during driving, indicate that the driving stresses will be
mai ntained within the lints below and indicate the bl ow count
necessary to achieve the required ultimte static pile capacities.

Al l owabl e Driving Stresses

Wod
Conpression - 20.7 MPa 3 ks
Tensi on - 20.7 MPa 3 ksi Qa Allowabl e static

timber stress

c. Performa refined Wave Equati on Anal ysis upon conpl etion of the
dynam ¢ and static testing prograns outlined in this specification
section, taking into consideration the eval uated capacities, gain/loss
factors and recomended production pile lengths.[ Devel op production
pile driving criteria based on the results of the refined Wave
Equati on Eval uati ons.]

d. Al pile driving equipnent provided by the Contractor will be subject
to the approval of the Contractor's Ceotechnical Consultant. Conplete
the attached pile and driving equi pnent data form including hamer
information, in full as part of the subnmittal of the results of the
Wave Equati on Anal yses.

e. Pay for the cost of perform ng the Wave Equati on Anal yses and incl ude
in the base bid.

3.1.3 Pil e Length MarKkings

Mark each pile prior to driving with horizontal lines at 305 mr one foot
intervals. WMrk the interval nunber on pile every 1.52 m 5 feet frompile

tip.
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3.2 Pl LE DRI VI NG

3.2.1 Driving 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: 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 mum hamer energy for no tip resistance.
This can be determ ned by conparing tensile stresses
inpile resulting froma Wave Equation Analysis with

ef fective prestress in pile.
EE IR R I Sk S S I S S S R R Rk I I S kS R R Rk I S Rk I S I R Sk I O

Notify Contracting Oficer 10 days prior to driving of [test] piles[ and
load test].[ Submit pile driving test data and reports of the dynamc
testing of piles within one [day] [week] after each test is conpleted.]

[ Stop foundation excavation at 300 mm one foot above foundation grade
before piles are driven. Do not drive piles within 30 nmeter 100 feet of
concrete less than 7 days old. Conplete excavation to |lines and grades
shown when pile driving is conpleted.] Piles nmay be driven when the
speci fied 28-day concrete strength has been achi eved but not |ess than 7
days after casting.[ The Contractor's Geotechnical Consultant wll
determne the termnal driving criteria based on results of [dynamic pile
driving tests at the end of drive or restrike] [static |oad tests] [wave
equation analysis].] Drive piles to [the terminal driving criteria] [or
bel ow "cal cul ated"] [indicated tip elevation] [to reach a driving

resi stance established by the [dynamic pile driving tests at the end of
drive or restrike] [static |load tests] [wave equation anal yses (WEAP)] in
accordance with the schedul e which the [Contractor's Geotechnica

Consul tant] [Contracting Officer] will prepare fromthe test-pile driving
data]. During initial driving and until pile tip has penetrated beyond

| ayers of very soft soil [or below bottomof predrilled or prejetted

hol es], use a reduced driving energy of the hammer as required to prevent
pil e damage. Refusal criteria will be established by the Contracting
Oficer. |If apile fails to reach ["calculated"] [indicated] tip

el evation, [or if a pile reaches ["calculated"] tip elevation w thout
reaching required driving resistance,] notify Contracting Oficer and
performcorrective neasures as directed. Provide hearing protection when
noi se |l evel s exceed 140 dB. Do not handl e or nove piles or pile sections
in any manner that would result in cracking or permanent damage to the
concrete or to the grout surrounding the prestressing cables. Piles my
be driven without pile guides or |eads providing a hammer guide frane is
used to keep the pile and hanmer in alignnent.

3.2.2 Protection 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: Delete references to batter piles when not
applicable to the project.

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

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.[ Where pile or projecting
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3.

reinforcement orientation is essential, take precautionary nmeasures 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. Mintain axial alignnment
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 reinforcenent, by
using a special driving head.

. 2.3 Pile Placenent and Tol erances in Driving

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: Onmt references to batter piles when not
applicable to the project. Select appropriate
tol erances for type of pile. Use nore stringent
criteria as necessary based on the application
Confirmwith the structural engineer

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

Drive piles with a variation of not nore than 2 percent fromvertical for
plunmb 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 alignment
tol erance, notify Contracting O ficer and performcorrective neasures as
directed. Place butts within 100 nm 4 inches of location indicated.]
Mani pul ation of piles within specified tolerances [will not be permtted.]
[wWill be permitted, to a maxi mum of 1-1/2 percent of their exposed |ength
above ground surface or nmudline.]] 1In addition to specified tolerances,
maintain a |l ocation to provide a clear distance of at least 125 mm 5 inches
frombutt to edge of pile cap. |If clear distance can not be naintained,
then notify Contracting Officer. Piles nust be nonitored for heave

i Mmediately after installation and after adjacent piles are installed. |If
pil es heave nmore than 13 mr 1/2 inch notify the Contracting Oficer
Redrive heaved piles to required point elevation. Piles damaged or driven
out si de the above tol erances nmust be replaced, or additional piles driven
at locations specified by the Contracting Oficer at no expense to the
Gover nnent .

.2.4 Rej ected Piles

Wt hdraw pil es damaged or inpaired for use during handling or driving,
m sl ocated, or driven out of alignnent beyond the maxi numtol erance.
Repl ace with new piles or cut-off and abandon damaged or inpaired piles
and drive new piles as directed. Renobve excess cut-off frompiles and
unacceptable piles fromthe work site. Performall work in connection
with withdrawi ng and renoving rejected piles fromthe site at no

addi tional cost to the Government.

2.5 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 pernmitted for
piles:

1. Dependent on side friction in fine-grained | ow
perneability soils (high clay or silt content) where
considerable tine is required for the soil to
reconsol i date around the piles.
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3.

3.

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.

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

Water jets will [not] be permitted.[ Use jetting to assist driving piles
t hrough strata that cannot be penetrated practicably by use of the hanmer
alone.[ Restrict driving to a static weight while water is being injected
to prevent inducing tensile stresses in the piles which damage the
concrete.] Discontinue jetting and resune hamer driving after the
penetration of the strata requiring jetting has been acconplished.]]|

Di scontinue jetting when the pile tip is approximately 1.5 n 5 feet above
the [calculated] [indicated] pile tip elevation. Drive pile the final 1.5
n 5 feet of penetration or nore to nmeet the required driving criteria.]]
Take adequate neasures for collecting and disposing of runoff water.][
Jetting nmethod and equi pnent nust be approved by the Contracting O ficer
prior to conmmencing jetting operation.] Before starting final driving,
firmy seat piles in place by application of a nunmber of reduced energy
hamrer bl ows.[ Enpl oy neasures, including use of a silt curtain, to
contain turbid water created by jetting piles.]

2.6 Predrilling 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: Predrilling should generally not be permtted
for piles:

1. Dependent on side friction in fine-grained | ow
perneability soils (high clay or silt content) where
considerable tine 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.

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

Predrilling to remove soil or other naterial representing the bulk of the
vol urme of the pile to be driven [will [not] be permitted] [will be
provided].[ The dianeter of the hole must not exceed two-thirds the width
of the pile.][ Predrill only to a depth of | ] meters feet bel ow
cut-off elevation prior to setting piles.][ Discontinue drilling when the
pile tipis approximately 1.5 m 5 feet above the [cal cul ated] [i ndi cated]
pile tip elevation. Drive pile the final 1.5 m 5 feet of penetration or
nore to neet the required driving criteria.]

2.7 Pile Splices

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

NOTE: Tinmber pile splices are difficult and

undesi rable. AASHTQ(2010) LRFD Bridge Construction
Specifications state that tinber piles should not be
spliced unless specified in the contract docunents
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and approved by the engineer.

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

[Splicing of piles is not permtted.][ Make splices as indicated in the
contract drawi ngs.][ Splices nust be capabl e of devel oping the ful
strength of the nenber in conpression, tension, shear, and bending.]]|
Submit detail drawi ngs of splices and design cal cul ati ons denpnstrating
the strength of the splice for approval.]

3.2.8 Pile Cut-Of

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

ot her suitable nethods approved by Contracting O ficer. Use of explosives
for cutting is not pernitted. Renpbve cut-off sections of piles fromthe
site and off governnent property upon conpletion of the work.

3.2.9 As-Driven Survey

After the driving of each pile group is conplete and before concrete is

pl aced, provide the Contracting Officer with an as-driven survey show ng
actual location and top elevation of each pile. Do not proceed with

pl aci ng concrete until the Contracting O ficer has reviewed the survey and
verified the safe load for the pile group driven. Present a survey in
such formthat it gives deviation fromplan location in two perpendicul ar
directions and el evations of each pile to nearest 13 mr half inch. Survey
nust be prepared and certified by a |icensed | and surveyor.

3.2.10 Protection of Existing Structures

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: Include this paragraph only when protection
of existing structures frompile driving activities
i s required.

The desi gner must indicate on the draw ngs al
structures and facilities for which protection is
required. The designer nust al so provide a project
speci fic docurment that details design criteria,
requi renents for preconstruction condition surveys,
post construction condition surveys, geotechnica
instrumentation to measure ground novenents and any
ot her requirenents.

Add any additional requirenents as necessary.
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

Mtigate inpact on existing facilities due to pile driving activities in
accordance with the [project specific docunent] | ].

3.2.11 Pi | e Shoes

VWere indicated or directed, securely attach pile shoes of an approved
design to the piles in a manner described in the detail draw ngs.

3.3 FI ELD QUALI TY CONTRCL

3.3.1 Test 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
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NOTE: Sel ect the second bracketed option when soi
conditions dictate the use of a test pile |onger

t han production piles. The ordered pile length for
test piles should be 1.5 m 5 feet |onger than
ordered length for production piles to all ow
addi ti onal penetration if driving conditions
dictate. Indicate |location and nunber (if required)
of test piles on plans, or list appropriate soi

bori ng test hol e nunbers.
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

[Use test piles of type, and drive as specified for piling elsewhere in
this section.][ Oder test piles | ] meters feet longer in length
than production piles. Drive the additional test pile length only at the
direction of the Contracting Oficer.] The [Contractor's Ceotechnica
Consul tant] [Contracting OFficer] will use test pile data to determ ne
"calcul ated" pile tip elevation or necessary driving criteria.[ Submt
pile driving anal yzer data and resport within one [day] [week] after each
test is conpleted.]

Drive test piles [at the locations indicated] [in vicinity of soil boring
test holes Nos. | | ,] and [ ]]. Drive test piles to
[indicated tip elevation] [indicated bidding |lengths] [required driving
criterial]. Use test piles, if |located properly and of fering 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.][ Provide and operate a pile
driving anal yzer as specified in paragraph DYNAM C PI LE ANALYSI S duri ng
the driving of each test pile. Mdify driving as required based upon
recomendati on of [Contracting Oficer] [Contractor's Geotechnica

Consul tant and approval of the Contracting Oficer].]

.3.1.1 Dynamic Pile Analysis

Dynam c testing provides supplenental information for evaluating pile
integrity, hanmer and drive system performance, assess pile installation
driving stresses, and pile capacities. Performdynanmc testing on [ ]
percent of the [test] piles during the full length of the pile driving and
during restrike a mni mum of [ ] days after initial driving. Dynamc
pile testing nust al so be performed on [ ] production piles as chosen
by the Contracting Oficer. Use [test] piles of type as specified

el sewhere in this section. Provide equi pnent to obtain dynamc
nmeasurenents, record, reduce and display its data that neet the

requi renents of ASTM D4945. The equi prent nmust have been cali brated
within [6] [ ] months prior to the start of the testing operations and
t hereafter throughout the contract duration. Drive [test] piles at the

| ocations indicated or at the locations selected by the Contracting
Oficer. Enmploy an independent inspection firm hereinafter referred to
as the "Contractor's Ceotechnical Consultant", experienced in the pile
driving process[, nmonitoring of test pile installation,] and in the use of
the Pile Driving Analyzer and its related equiprment. Performdynamc pile
anal ysis as foll ows:

.3.1.2 Pil e Anal yzi ng
[ ] working days prior to driving the [test] piles, submt the pile
and conplete driving equi pment data to the Contracting Officer. The

Contractor's Ceotechnical Consultant rmust use the submitted information to
perform wave equation anal yses and nust prepare a sunmary report of the
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wave equation results. The wave equation anal ysis using GRLVEAP software
by Pile Dynamics, Inc. or equivalent nust be used to assess the ability of
t he proposed driving systemto install the pile to the required capacity
and desired penetration depth within the allowable driving stresses.
Approval of the proposed driving systemby the Contracting O ficer nmust be
based upon the wave equation anal yses indicating that the proposed driving
system can devel op a pile capacity of [ ] kN kips at a driving

resi stance not greater than | ] blows per nmv blows per inch within

all owabl e driving stress limts. The hamer nust al so be sized or

adj ust abl e such that the penetration per blow at the required ultimte
capacity does not exceed 12 nm 0.5 inches.

.3.1.3 Pile Drivability

Perform each dynamic pile analysis in two steps. The first step is to
check the hanmer, pile and soil perfornmance, and to deternine the
suitability of the proposed hanmmer for the size, length and type of pile
being installed for the soil types encountered as the piles are driven.
This initial monitoring nust determ ne whether pre-augering or jetting is
appropriate, efficiency of the hanmer relative to specified efficiency,

ef fecti veness of cushion, |evel of conpressive and tensile stress in pile
and extent/location of any pile damage caused by the initial driving.

Wth each blow of the pile, record the information |isted bel ow

el ectronically and anal yze the infornmation using the Pile Driving Anal yzer

a. Bl ow nunber

b. Blow rate per mnute and stroke.

c. Input and reflected values of force and velocity.

d. Value of upward and downward traveling force wave with tine.

e. Mximum and final transferred energy to pile, hamrer system efficiency.
f. Maxi mum conpressive stress, velocity, acceleration and di spl acenent.

g. Maximumtensile stress in pile.

h. Pile structural integrity, damage detection, extent and | ocation

i. Bearing capacity of pile by Case nethod.

If the pile, hammer and soil performance eval uati on reconmends changes to
t he hanmer stroke, pile cushioning, augering or any other aspect for the
pile driving operation, incorporate these changes into production pile
driving in an effort to control excessive stresses and pil e damage.

Repl ace test piles damaged or broken during installation, incorporating
driving nodifications as determ ned by the Contractor's Geotechnica
Consul tant and revi ewed and approved by the Contracting Oficer. Repeat
this procedure until allowable tensile and conpressive stresses are
achieved in the pile and pile damage is mnimzed. Subject selected
initial driving records to rigorous conmputer analysis by the Case Pile
Wave Anal ysis Program (CAPWAP) for determ nation of resistance

di stribution, soil resistance and properties, and estination of

antici pated gain/loss factors.
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3.3.1. 4 CAPWAP

Si gnal matching anal ysis by CAPWAP software of the dynamic pile testing
data must be performed on data obtained fromthe end of initial driving
and the beginning of restrike of all control piles. CAPWAP anal yses nust
be performed by an engi neer who has achi eved Advanced Level or better on
the PDI / PDCA Dynam c Measurenent and Anal ysis Proficiency Test for
Provi ders of PDA Testing Services.

Upon conpletion of [test] pile driving, allowthe piles to set-up for at

| east [72 hours] | days]. After evaluation of pile, hanmer and soi
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 mninumof 20-50 tinmes, or as
directed by the Contractor's Ceotechni cal Consultant using the sanme hanmer
whi ch was used for the [test] pile driving and which will be used for
production pile driving. "Warmup" the hamrer and make it optimally ready
prior to restriking, in order to avoid capacity | osses during eval uation
of restrike data. Apply naxi mum hamrer energy during restrike in order to
fully nobilize the soil resistance. However, exercise care so 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
Pil e Wave Anal ysis Program (CAPWAP) for determination of resistance

di stribution, soil resistance and properties, and plot of applied |oad vs.
average pile displacenent based on the cal cul ated soil properties.

3.3.1.5 Dynam ¢ Load Test Reporting
a. Upon satisfactory conpletion of each dynamic load test, subnmit[ a
m ni mum of three copies of] a Pile Perfornmance Report for the

Contractor by the Contractor's Geotechnical Consultant. The subnmitta
nmust be prepared and seal ed by a Professional Engineer registered in

1.

b. The report for the Dynamic Pile Analysis nust contain the follow ng
i nformation:

(1) Capacity of pile from Case Pile Wave Anal ysis Program ( CAPWAP) .
Information resulting fromanalysis of a selected restrike bl ow.

(2) Maxi num and final transferred energy, hamrer system efficiency
during pile installation.

(3) Maxi mum conpressive stress, velocity, acceleration and
di spl acenent .

(4) Maximumtensile stress in pile.
(5) Pile structural integrity, damage detection, extent and | ocation
(6) Blows per mnute and bl ow numnber.

(7) I'nput and reflection values of force and velocity, upward and
downward traveling force wave with tine.

(8) Pile skin friction and toe resistance distribution

(9) Maxi mum energy transferred to pile.
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c. The maxi num al | owabl e pil e design | oad nust be proposed by the
Contractor's Ceotechni cal Consultant based upon the results of a
satisfactory pile load test conducted on a pile driven as specified
herein and must include the effects of load transfer to the soil above
t he foundati on stratum

Use either a nodel Model 8G or PAX Pile Driving Anal yzer as manufactured
by Pile Dynamics, Inc., of Ceveland Onhio or approved equival ent, for
dynam c testing of the pile hamrer and for dynamic |oad testing of the
test pile. Al equiprment necessary for the dynam c nonitoring such as
sensors, cables or wireless transmtters, nmust be furnished by the
Contractor's Geotechnical Consultant. The equiprment rmust conformto the
requi renents of ASTM D4945.

Pay for all services of the Contractor's Ceotechnical Consultant. The
Contractor's Ceotechni cal Consultant rmust be avail abl e throughout the pile
driving operation to consult with the Contracting O ficer when required by
the Contracting Officer. The cost of changes in the Contractor's
procedure, as required by evaluation of the results of the Pile Driving
Analysis, will be at the Contractor's expense.

3.3.2 Static Load Tests

Perform conpressive |load tests on [ ] test piles in accordance with
ASTM D1143/ D1143N (standard | oadi ng procedure) as nodified herein.|
Al ow a m ni mum of [72 hours] | days] 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

nmet hod, using |load fromwei ghted box or platform[or reaction frane
attached to sufficient uplift piles to safely take required | oad] applied

to pile by hydraulic jack. Increase load in increnents until rapid
progressive settlenent takes place or until application of total
conpressive load of [ ] KN ki ps for conpressive |oad tests. Consider

| oad test satisfactory when [after one hour at full test |oad gross
settlenent of pile butt is not greater than gross elastic pile conpression
plus 4 mr 0.15 inch plus one percent of pile tip dianeter or width in

[ ] mm inches,] [slope of gross |oad-settlenent curve under full test
| oad does not exceed 1.5 mmper netric ton 0.05 inches per ton,] [net
settlenent after renoval of test |oad does not exceed 19 mm 3/4 inch].
Performload tests at |locations [as proposed by the Contractor's

Ceot echni cal Consultant and] as directed by the Contracting Oficer
Additional load tests, at Governnent expense, nmay be required by the
Contracting O ficer. Performthe |oading, testing, and recording and

anal ysis under the direct supervision of a Registered Professiona

Engi neer, registered in the state of project |ocation, and provided and
paid for by the Contractor.

[3.3.2.1 Saf e Design Capacity

Determ ne the safe design capacity of a test pile as determ ned fromthe
results of |load tests according to UFC 3-220-01

113.3.3 Tensil e Load Test

Performtensile | oad tests on | ] test piles in accordance with
ASTM D3689. Apply a tensile load of | ] kN kips to each tensile | oad
test pile. 1In performing the tension load test, apply the ultimte | oad

equal to one and one-half tines the safe tension capacity, and enploy the
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St andard Loadi ng Procedure.

Performload tests at |ocations[ as proposed by the Contractor's
CGeot echni cal Consultant and] as directed by the Contracting O ficer.
Additional load tests, at Governnent expense, may be required by the

Contracting O ficer. Performthe |oading, testing, and

recordi ng and

anal ysis under the direct supervision of a Registered Professiona
Engi neer, registered in the state of project |ocation, and provided and

paid for by the Contractor.

Per f or m dynam ¢ measurenents on | ] piles designated as dynam c test
piles in accordance with ASTM D4945 during driving. During easy driving,

ensure that damagi ng tension stresses do not develop in
mat chi ng nmust be perforned by the Contractor's Geotechn
representative data collected at the end of the initial

the pile. Signal
cal Consultant on
driving and at the

begi nning of all restrike events. Additional signal matching analysis

nmust be performed as deterni ned by the Engi neer

13.3. 4 Lateral Load Test

Performlateral |oad tests on | ] piles in accordance wth

ASTM D3966/ D3966IV. Lateral |oad tests rust consist of j

acking two piles

apart with a hydraulic jack, with one pile serving as the reaction pile

for the other. Apply a lateral |oad of [ ] kN ki ps
|ateral |oad test piles. Record required novenent read

to each pair of
ngs for each pile.

Performload tests at |ocations[ as proposed by the Contractor's
CGeot echni cal Consultant and] as directed by the Contracting O ficer.
Additional load tests, at Governnent expense, may be required by the

Contracting Oficer. Performthe |oading, testing, and

recordi ng and

anal ysis under the direct supervision of a Registered Professiona
Engi neer, registered in the state of project |location, and provided and

paid for by the Contractor.

3.3.5 Pile Driving Records

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

NOTE: Onit reference to | oad test when not required

in project. Qmit reference to test piles and

"calculated tip el evation" when test piles are not
driven. \Were special or unusual soil conditions
are expected, consultation with the Contracting

O ficer'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 useful

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

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

NOTE: The Specifier must attach the specifications
pile driving log graphic (for all pile driving

projects) and the pile driving equi pnent data
(for projects using PDA) to the end of this
specification section

form

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

Keep a conpl ete and accurate record of each pile driven.

I ndi cate the

pile location, deviations frompile |ocation, cross section shape and
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di rensi ons, original length, ground elevation, tip elevation, cut-off

el evations, [batter alignnent,] nunber of blows required for each 300 nmr
foot of penetration and number of blows for the last 150 mm 6 inches
penetration or fraction thereof [as required] for the "cal cul ated"
[driving resistance]. |Include in the record the beginning and endi ng

ti mes of each operation during driving of pile, type and size of hanmer
used, rate of operation, stroke or equivalent stroke for diesel hamrer,
type of driving helnet, and type and di nmension of hammer cushion and pile
cushion used. Record retap data and unusual occurrences during pile
driving such as redriving, heaving, weaving, splicing, obstructions,
[jetting,] and any driving interruptions.[ |Install an energy nonitor on
the hanmmers and record readi ngs every 300 mr 12 inches of pile
installation.] A preprinted pile driving log for recording pile driving
data[ and pile driving equi pnent data forn], which can be downl oaded at:
http://ww. wbdg. org/ffc/
dod/unified-facilities-guide-specifications-ufgs/fornms-graphics-tables

Submit conplete and accurate pile driving records of installed piles to
Contracting O ficer within [15] | ] cal endar days after conpletion of
pile driving. Mke pile driving records available to the Contracting
Oficer at the job site, within 24 hours after each day of pile driving.
Preparation of the record nust be by, or under the direct supervision of a
regi stered professional engineer

3.3.6 Testing Agency Qualifications

Engage an i ndependent testing agency qualified according to ASTM C1077 and
ASTM E329 for testing indicated and approved by the Contracting Oficer

[3.4 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS

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

NOTE: Include this paragraph only when speci al
i nspection and testing for seisnmic-resisting systens
is required by the International Building Code (IBQC

Thi s paragraph will be applicable to both new
bui | di ngs desi gned and to existing building seismc
rehabilitati on desi gns done according to UFC
1-200-01, "General Building Requirements" and UFC
3-301-01, "Structural Engineering"

The desi gner must indicate on the draw ngs al

| ocations and all features for which special

i nspection and testing is required in accordance
with Chapter 17 of the IBC. This includes

i ndicating the |locations of all structural
conponents and connections requiring inspection

Add any additional requirenents as necessary.

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

Perform speci al inspections and testing for seismic-resisting systens and
conponents in accordance with Section 01 45 35 SPECI AL | NSPECTI ONS

1[3.5 VI BRATI ON CONTROL

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: Include this paragraph when vibration
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nonitoring is required. Add any additional criteria
or requirenments as necessary to the particul ar
proj ect.

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

Perform vibration nonitoring at the |ocations [shown in the plan] [decided
by the Contracting O ficer] during the pile driving operations. Perform
vi bration nonitoring [using] [seisnbgraphs][ and geophones] within a

di stance of 61 neters 200 feet fromthe pile driving activity.[ Engage
the services of a qualified, independent vibration consultant, acceptable
to the Government, to conduct the vibration nmonitoring. The vibration

consul tant rmust have mninmumof [5] [ ] years of experience in
vibration nonitoring. A mininumof [28] | ] days before the
installation of vibration nonitors, subnmit to the Governnent the nane of
the vibration consultant and a list of at least [three] [ ] previously

conpl eted projects of simlar scope and purpose. ]

Prior to the pile driving activities, obtain baseline readi ngs of anbient
vi brations. The vibration during the pile driving activities nmust be
limted to [a peak particle velocity of not nore than 5 cn 2 i nches per
second] [the limts mentioned in the [contract documents]].[ Determ ne
appropriate vibration limts as per [US Bureau of Mnes] [Anerican

Associ ation of State H ghway and Transportation Oficials (AASHTO) ]
guidelines.] During pile driving activities, nonitor the vibrations to

ensure the linmts are not exceeded. |If the limts are exceeded, cease the
pile driving activity causing the vibration until [the Vibration
consul tant and the Contracting Oficer] | ] are on site to observe the

structures nearest to the vibration nonitor which has exceeded the limts.

The Contractor nust be responsible for all damages resulting fromthe pile
driving operations and nust take whatever neasures necessary to nmaintain
peak particle velocity within the specified limt. After conpletion of
the project, renove the vibration nmonitors off the site and off Government
property and restore the nmonitoring |ocations back to their origina

condi tion.

1[3.6 NO SE CONTROL

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: Include this paragraph when noi se nonitoring
is required. Add any additional criteria,
references or requirements as necessary to the
particul ar project.

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

Perform noi se nonitoring at the locations [shown in the plan] [decided by
the Contracting Officer] [at noise sensitive public areas] during the pile
driving operations.[ Performnoise nonitoring using [noise nmeters][, and]
[ 11.I Engage the services of a qualified, independent noise

consul tant, acceptable to the Governnment, to conduct the noise

nmoni toring. The noise consultant nust have m ni mum of [5] | ] years
of experience in noise nmonitoring. A mnimmof [28] [ ] days before
the installation of noise nmonitors, submit to the Governnent the name of
the noise consultant and a |ist of at least [three] | ] previously
conpl eted projects of simlar scope and purpose. ]

Prior to the pile driving activities, obtain baseline readi ngs of anbient

noi se levels.[ The noise limts are nmentioned in the [plan] [contract
docunents].][ Deternine appropriate noise limts as per [local agency]
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[ Cccupation Safety and Health Administration] guidelines.] During pile
driving activities, nonitor the noise to ensure the limts are not
exceeded. |If the lints are exceeded, cease the pile driving activity and
install noise mitigation nmeasures.

The Contractor nust be responsible for all damages resulting fromthe pile
driving operations and nust take whatever neasures necessary to nmaintain
noi se within the specified limt. After conpletion of the project, renove
the noise nonitors off the site and of f Government property and restore
the nmonitoring | ocations back to their original condition

1038.7 PRECONSTRUCTI ON CONDI TI ON SURVEY

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

NOTE: Add any additional criteria, references or

requi renents as necessary to the particul ar project.
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

Perform preconstruction condition survey of [structures] [and utilities]
[wWithin 61 neters 200 feet of the pile driving activity] [specified in the
pl ans] [deci ded by the Contracting Officer]. Performoutreach to the
owner of the structures [28] | ] days before performng the
preconstruction condition survey. The Contractor must obtain witten

perm ssion fromthe owner of the structure prior to accessing the
structure. The preconstruction condition survey nust include video and
phot ogr aphi ¢ docunentation of the exterior and interior of above ground
structures and of the interior of underground structures. Video
docunent ati on nmust be in high definition, and show exi sting conditions and
hi ghl i ght, where possible, existing cracks, deteriorated concrete, exposed
and corroded reinforcenent, cracked or broken brick or nortar, and other
signs of distress. For utilities, performthe survey when the greatest
extent of the interior is exposed. Provide supplenentary artificia
lighting as needed. The video nust include annotation with | ocation and
structure nomencl ature whi ch descri bes any areas of distress over the
video and time code superinposed on the video. Photographs nust be
acconpani ed by sketches or descriptions that indicate the |ocation and
direction of each photograph. For each structure surveyed, provide a

Pre- Construction Condition Survey Report follow ng conpletion of the
survey. The report must contain all documentation associated with the
survey including DVD copies. 1In the report, include notes, sketches,

phot ographs, and videos. Provide general information, such as |ocation
details and structure type, as well as particular infornmation on
materials, condition, existing damage, aperture and persistence of cracks,
and di srepair observed during visual survey. Provide a graphica

depiction of |ocations of damage or other features of concern. Submt the
Preconstruction Condition Survey Reports no later than [28] [ ] days
bef ore the conmencenment of pile driving activity. Accept responsibility
for danages to existing adjacent or adjoining structures created by pile
driving work, and repair any damages to these structures w thout cost to

t he Governnent.

1[3.8 CONSTRUCTI ON | NSTRUMENTATI ON AND MONI TORI NG PROGRAM

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: Include this section if instrumentation is to
be installed due to concerns about vibration
settlenent, |ateral novenent, etc. during pile
driving activities. Instrumentation should be
specified and included in the specification. This
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section can be deleted if there are no
i nstrunmentation requirenents.

Add any additional criteria or requirements as
necessary for the particul ar project.

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

Prepare a geotechnical instrumentation programto nonitor settlenment[ and
| ateral nmovenent] of tenporary and permanent structures, utilities,

[ enbanknent s] [and excavations] during pile driving. The design and

di stribution of instrunentation rmust denpnstrate an understandi ng of the
need, purpose and application of each proposed type.[ Perform noise and
vibration nonitoring in accordance with NO SE CONTROL and VI BRATI ON
CONTROL sections. ]

Moni tori ng must extend before, during and for a period after conpletion of
construction activities related to pile driving when | ong-term perfornance
i ssues are a concern. The nonitoring plan nust be designed to protect

adj acent structures and utilities agai nst danage due to the pile driving
activities. Establish limting values of vertical [and horizontal]

nmoverent [and angul ar distortion] [and vibration] for each structure and
utility within the zone of influence, subject to review by the Government.

Prepare a report detailing the proposed program of instrunentation and
noni toring, establishing threshold val ues of nonitored paraneters, and
descri bing the response plans that will be inplenented when threshold
parameters are exceeded. The report mnust include details about
instrumentation consultant's experience, appropriate types, quantities,
| ocations and nonitoring frequencies of the instrunments.

Upon acceptance of the instrunentation and nonitoring program provide,
install and nonitor the instrumentation and interpret the data. Submt
instrumentation data reports not |ess than every [ ] days after the
nmoni t ori ng program has begun. Take corrective actions, as necessary,
based on the field instrumentation data and as defined in the

i nstrunentation and nonitoring program

-- End of Section --
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