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SECTI ON 31 62 21

PILING COWPOSI TE, WOCD AND CAST | N- PLACE CONCRETE
11/08

NOTE: This gui de specification covers the
requi renents for conposite, wood and cast-in-pl ace
concrete piles.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat 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
itens, choose applicable iten(s) or insert
appropriate information.

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL

1

1

1 UNI T PRI CES
1.1 Piling

Piling will be paid at the contract unit price per linear mfoot (including
test piles), for "Piling" multiplied by the total |inear mfeet of
acceptable piles actually installed. The Contracting Oficer reserves the
right to increase or decrease the total length of piles to be furnished and
installed by changing the foundation pile |ocations or elevations,
requiring the installation of additional piles, or requiring on ssion of
piles. Paynent will constitute full conpensation for furnishing
delivering, handling, and installing the foundation piles. The Contractor
will not be allowed paynment for withdrawn, broken, or rejected piles or
(except for test piles) for any portion of any pile renaining above the
cut-of f point.
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1.2 Load Test

The contract includes [ __ ] metric ton -ton pile load tests. The
Contracting Oficer reserves the right to increase or decrease the nunber
of load tests. Adjustnents in the contract price will be made for such

i ncreases or decreases by the contract price for "Additional Pile Load
Test" or "Oritted Pile Load Test."

.1.3 Pile Wthdrawal s

Pile Wthdrawal s will be paid at the contract unit price each for "Pile
Wthdrawal s" nultiplied by the nunber of piles withdrawmm as directed. The
Contracting Oficer reserves the right to increase or decrease the nunber
of pile withdrawals. Adjustnments in the contract price will be nade in
accordance with the CONTRACT CLAUSES

.1.4 Basi s of Paynent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: This paragraph anticipates bids on a |unp sum
price, with directed changes in accordance with the
CONTRACT CLAUSES or with the unit prices defined
above. Wiere the contract is based on unit price,
thi s paragraph should be del eted and repl aced by the
foll owi ng paragraph

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

The contract price for piling will include the cost of all necessary
equi pnent, tools, material, |abor, and supervision required to: deliver
handl e, install, cut off, and withdraw the piles (including test piles),

and conduct the load tests. Paynent for piles will be based on the |engths
of acceptable piles nmeasured fromcut-off elevations to final tip

el evations. No additional paynent will be nade for: danaged, rejected, or
m spl aced piles, withdrawn piles, other than test piles withdrawn as
directed, any portion of a pile remaining above the cut-off elevation,
backdriving, cutting off piles, splicing, build-ups, or any cut-off |engths
of piles.

.1.4.1 Piling Quantities

The contract price for piling, including [ ] test piles, will be based
on the following quantities and will include [ ] -netric ton -ton | oad
tests and | ] test pile wthdrawals.

Nunmber of Piles Si ze (mmi nch) Total Length (nfeet)

L] L] L]

.1.4.2 Variations in Pile Quantities

Based on the results of driving and |oading the test piles, the Contracting
Oficer will determne and will list for the Contractor calculated pile tip
el evations and the mininmumdriving resistances for all piles. The
Contracting Oficer reserves the right to increase or decrease the total

Il ength of piles to be furnished and installed by changing the pile

| ocations or elevations, requiring the installation of additional piles, or
directing the om ssion of piles fromthe requirenents shown and specifi ed.
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Should the total length of piles installed vary fromthat specified because
of added or onmitted piles or variations in the pile lengths, the contract
price for piling will be adjusted by the applicable contract unit price per
|inear neter foot (by size) for "Additional Pile Length" or "QOritted Pile
Length" and multiplied by the actual |ength added or omitted.

.1.4.3 Variations in the Nunber of Pile Load Tests

The Contracting O ficer reserves the right to increase or decrease the
number of pile load tests fromthat specified. For each |oad test added or
del eted, the contract price will be adjusted by the applicable contract
unit price for "Each Additional Pile Load Test" or "Each Oritted Pile Load
Test."

.1.4. 4 Variations in Test Pile Wthdrawal s

Shoul d the nunber of test pile withdrawals be increased above the specified
nunber at the direction of the Contracting Officer, the contract price for
piling will be adjusted by the contract price for "Each Additional Test
Pile Wthdrawn" and nmultiplied by the nunber of additional test piles
withdrawn.

2 REFERENCES

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

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
(AASHTO)

AASHTO M 133 (2012; R 2016) Standard Specification for
Preservatives and Pressure Treat nent
Processes for Ti nber
AVERI CAN VELDI NG SOCI ETY (AWB)

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

AWS D1. 4/ D1. 4M (2011) Structural Wl ding Code -
Rei nf orci ng Steel

ASTM | NTERNATI ONAL ( ASTM

ASTM A615/ A615M (2016) Standard Specification for Deforned
and Pl ain Carbon-Steel Bars for Concrete
Reinforcement

ASTM A996/ A996M (2016) Standard Specification for

Rai | - Steel and Axl e-Steel Defornmed Bars
for Concrete Reinforcenent

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

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

.3  SYSTEM DESCRI PTI ON
The work shall be perfornmed by a Contractor specializing in the required
foundati on system and havi ng experience installing the specified foundation

system under simlar subsurface conditions.

.3.1 Subsurface Data

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Section 00 31 32.13 Subsurface Drilling and
Sanpling Information is not a UFGS. CSl

Mast er For mat prescribes this section for inclusion
of this data.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Subsurface soil data |l ogs are [indicated] [appended to the SPECI AL CONTRACT
REQUI REMENTS] [found in Section 00 31 32.13 Subsurface Drilling and
Sampling Information]. The subsoil investigation report and sanples of
material taken from subsurface investigations may be exanmined at [___ ].

. 3.2 Equipment

Submit detail draw ngs, to denonstrate conpliance of driving equipnent,
including [netal shoes and] cap bl ocks, splicing of tinber and concrete
sections, and the forming, reinforcing and casting of piles.

.3.2.1 Pi | e Hanmmer

Provide a hamtmer with a delivered energy suitable for the total weight of
the pile, the character of subsurface material to be encountered, and the
pile capacity to be devel oped. The driving energy of the hanmer shall be
not |ess than 20.3 kN-m 15, 000 foot-pounds. Operate diesel-powered hanmers
at the rate recomended by the manufacturer throughout the entire driving
period. Mintain sufficient pressure at the steam hamer so that:
.3.2.1.1 Doubl e- Acti on Hanmer

The nunber of bl ows per minute during and at the conpletion of driving of a
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pile is equal approximately to that at which the hammer is rated.

.3.2.1.2 Si ngl e- Acti ng Hanmer

There is full upward stroke of the ram

.3.2.1.3 Differential Type Hanmmer

There is a slight rise of the hamer base during each upward stroke

.3.2.2 Driving Hel nets or Caps

Use a driving helnmet or cap, including a pile cushion, between the top of
the pile and the ramto prevent inpact danmage to the pile. The driving

hel met, or cap and pile cushion conbination, shall conpletely cover the top
surface of the pile and be capable of protecting the head of the pile,

m ni m zi ng energy absorption and dissipation, and transnmitting hamrer
energy uniformy over the top of the pile.

a. The driving helnmet or cap shall fit |loosely around the top of the pile
so that the pile is not restrained by the driving cap, if the pile
tends to rotate during driving. The pile cushion may be of solid wood,
of lam nated construction using plywod, softwood, or hardwood boards,
or of other approved cushioning material. The pile cushion shall be
retai ned by the driving hel net.

b. The mininmumthickness of the pile cushion shall be 75 mm 3 inches and
t he thickness shall be increased so as to be suitable for the size and
I ength of pile, character of subsurface material encountered, hamer
characteristics, and required driving resistance. Use a new pile
cushion at the start of driving for each pile and replaced whenever it
becomes hi ghly conpressed, charred, burned, or deteriorated in any
manner during driving.

4 SUBMITTALS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnitta
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident

Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" following a submttal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*% *% *% *% *% *% *% *%%

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .]J[information only. When used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
Equipment

SD- 03 Product Data
Pile Driving

SD-06 Test Reports

Field Test and | nspections

.5 DELI VERY, STORAGE, AND HANDLI NG

Pil es shall be stored and handl ed avoi di ng overstress or any ot her
condition that may cause injury to the piles. Untreated piles to be stored
for an extended period of time shall be inspected 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 tinme, they shall be inspected periodically to ensure that the
treatnment does not seep to the lower half of the pile to the extent that
the upper half does not contain a sufficient anount of treatnent.

PART 2 PRODUCTS

2.

2.

1 PILES
1.1 Wod Sections
Sections of the wooden piles shall be not less than [___ ] mminches in

di ameter at the butt (before fornming of the tenon). Provide Douglas Fir or
Sout hern Pine piles [clean peel ed][rough peel ed] confornmng to ASTM D25.
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2.

2.

Piles shall [be pressure treated in accordance with AASHTO M 133, for Land
and Fresh Water Piles by Pressure][not be treated].

.1.2 Metal Shells

Provide netal shells of steel of sufficient strength and rigidity to
withstand all driving stresses, to prevent distortion caused by driving

adj acent piles, to prevent collapse due to soil or hydrostatic pressure,
and to maintain their shape, free fromdents or deformation. Thickness of
shells shall be as indicated. Provide watertight shells to exclude
groundwat er during concrete placenent. The actual or superficial perineter
of a cross section of the piles, at any point in their length, shall be
circular. Design the joint as specified herein, and in a manner to prevent
the entrance of soil while driving, the |eaking of concrete during placing,
and the entrance of water at a rate that would not allow the shell to be
properly dewat ered before placenent of concrete. The shells shall be
[step-tapered type with a m ni rum nom nal diameter of [_ ] mminches at
the joint between wood and shell and the dianeter shall increase fromthe
joint to the cut-off elevation at a rate of not |less than 10 nm per neter 1
inch per 8 feet of length] [or] [constant-section shells with a mininmm
nom nal di ameter of | ] mminches].

1.3 Concrete

Materials, mxing, and placing of concrete shall conformwith the
requirenents of Section 03 30 00 CAST-I N PLACE CONCRETE. Concrete shal

have a m ni mum conpressive strength of [ ] MPa psi at 28 days using
[ ] -mm -inch maxi num si ze coarse aggregate. Slunp shall be [__ ] to
[ ] mminches for manual conpaction and [ ] to | ] mminches

when concrete is mechanically vibrated.
1.4 Rei nforcing Stee
Provide reinforcing steel of the dinmensions and sizes indicated and

conpl ying with [ ASTM A615/ A615N, Grade [40] [60]] [ASTM A996/ A996N, G ade
[50] [60]].

PART 3 EXECUTI ON

3.

1 PI LE DRI VI NG

NOTE: Past experience with simlar structures is
probably the best indicator of the need for
protection. |If protection is to be provided, this
par agraph shoul d be expanded to cover the type and
extent of protection required. The follow ng
typical references offer detailed information on
different types of pile protection

a. Design and Construction of Ports and Marine
Structures, by Alonzo DeF. Quinn, MGawH ||l Book
Conpany, New York, 1961

b. Cathodic Protection, by L. M Appl egate,
MG aw Hi I | Book Conpany, New York, 1960.

c. Protection of Piling in Marine Environnents,
publ i shed by US Steel Corporation
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Addi tionally, the Construction Engi neering Research
Laboratory in Chanpaign, Illinois has done extensive
research on pile protection, and may be contacted
for information.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Submit a conplete and accurate record of each driven pile indicating the
pile location (as driven), size, length, final elevations of tip and top

el evation of top of wood section, pile weight, nunmber of splices and

| ocations, blows required for each mfoot of penetration throughout the
entire length of the pile and for the final 150 nm 6 inches of penetration
and the total driving time. The record should also include the type and
size of the hamrer used, the rate of operation, and the type and di nensi ons
of the driving hel net and cushion bl ock used. Record any unusua

condi tions encountered during pile installation and i nmedi ately report them
to the Contracting Oficer.Performdriving with fixed |leads to hold the
pile firmy in position, alignnent, and in axial alignnent with the

hammer. Drive piles to or below the "calculated" tip elevation to reach a
driving resistance in accordance with the schedule that the Contracting
Oficer will prepare fromthe |oad test results.

a. The pile hanmrer used for driving shall be the sane type, operated at
the sane rate and in the sane nanner, as that used for driving the test
piles. |If apile fails to reach the "calculated" tip elevation or if a
pile reaches the "calculated" tip elevation wi thout reaching the
required driving resistance, notify the Contracting O ficer and perform
corrective measures as instructed.

b. No piles shall be driven until the excavation or fill in the area that
piles are to occupy has been conpleted to within 305 nmm 12 i nches of
the grade indicated. Acconplish final grading after the pile driving
has been conpleted. No piles shall be driven within 6 n20 feet of
concrete less than 7 days old, unless so directed. Carefully locate
piles to the Iines and spaci ng shown and drive themto either the plunb
position or the batter indicated.

c. Limt dynamic driving stresses to the crushing strength of the tinber
If the pile encounters a sudden high driving resistance, cease driving
and i medi ately notify the Contracting Oficer and proceed as
directed. |If during driving, the pile encounters a sudden decrease in
penetration resistance, investigate the cause; unless a satisfactory
reason is found and the pile is undanaged, reject the pile and repl ace
it without additional cost to the Covernnent.

d. Take care to operate the hanmer at its short stroke when the tip of the
pile encounters soft material of little resistance either at the start
of the driving or in passing into poor subsoil. The hamer shoul d
continue at its short stroke until sufficient resistance is built up to
prevent danage due to tensile wave stresses. \Wen driving is
interrupted before final penetration is reached, the record of the
penetration shall not be taken until after at |least a 305 mm 12 inches
penetration has been acconplished on the resunption of driving.
M ni nrum penetration of the tops of wood piles being used in conposite
piles shall be 600 nm 2 feet below the | ow water table.

e. The length of the netal shell may vary according to requirenments for

proper seating of the piles, elevations of groundwater, and the
required pile cut-off. Were piles |longer than the specified | ength
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3.

3.

3.

measured from point to cut-off elevations are required to provide
specific bearing capacities, provide the |onger piles by furnishing

| onger wood sections as directed. As an option, provide |onger piles
by increasing the I engths of concrete sections, but only after

approval . Upon approval, where the specified bearing capacities are
obtained with piles of Iess than the specified | engths, shorter piles
may be used, but the tops of wood sections shall be driven at |east 600
mm 2 feet below the water table.

1.1 Concrete Pl acenent

Use an approved nethod for placing concrete in the shells. Place the
concrete in a continuous flow fromjoint to top of piles. However, no
concrete shall be placed in any shell until all other piles within a radius
of 6 m20 feet [or heave range] have been driven. Shells shall be free of
deformations and water. Place concrete by trenm e and not dropped through
water.

1.2 Splices

Unl ess ot herwi se directed, construct field splices as indicated. Splices
shall maintain the true alignment and position of the pile sections and
develop the full strength of the pile in both bearing and bendi ng.
Proprietary prefabricated splicer sleeves nay be used upon approval

1.3 Tol erances in Driving

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Foundation piles should not be nore than 75
to 150 mMm 3 to 6 inches fromtheir intended plan
position.
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Top of any pile at elevation of cutoff shall be within [___ ] mminches of
the planar location indicated. Manipulation of piles to force theminto
position will not be pernmitted. Check piles for heave and redrive those
found to have heaved to the required tip elevation. Piles danaged or
driven outside the above tol erances shall be replaced, or additional piles
driven at |l ocations specified by the Contracting Oficer at no expense to

t he Government.

.1.4 Cutting of Piles

Cut off piles at the elevations indicated by an approved nethod; renove
surplus material fromthe job site.

.1.5 Rej ected Piles

Wt hdraw pil es damaged, mislocated, or driven out of alignnent beyond the
maxi mum t ol erances and replace themw th new piles; or cut off and abandon
them Additional piles shall be driven as directed; excess cut off from
pi l es and unacceptable piles shall be renoved fromthe site of work.
Performall work, in connection with withdrawi ng and renoving fromthe site
rejected piles; without additional cost to the Governnent.

1.6 Predrilling
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NOTE: Predrilling is nornmally ternminated at a depth

SECTION 31 62 21 Page 11



equal to two thirds of the total length of the pile
embedment.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Predrilling will be permtted only when approved. The hole shall be [
mm inches less in dianeter than the diagonal dinension of the pile. Al
predrilled piles shall be seated by final driving to provide the required
pile capacities.

1.7 Col | ars or Bands

Use collars or bands of an approved design where required for the
protection of the top of piles against splitting, broom ng, and other
damage when the piles are being driven.

.1.8 Met al Shoes

Where indicated or directed, securely attach netal shoes of an approved
design to the piles in a nmanner described in the detail draw ngs.

.1.9 Joints

Joints between the wood and concrete sections shall be as indicated in the
detail draw ngs.

.1.10 Welding

Conformall field welding, and preparation of materials for welding, to
AWS D1.1/D1.1N or AWS D1.4/D1.4N, as appropriate, using proper materials
and experienced personnel whose ability and qualifications to do acceptable
wor k have been fully denonstrated.

.1.11 Pil e Heave

When large pile clusters or piles are driven with very close spacing, take
periodic elevations on the tops of all piles to observe and determ ne pile
heave. Such el evations shall be taken on a telltale pipe 50 mMm 2 inches in
di ameter placed inside the pile shell and bearing on the top of the wood

section. Wen such checking indicates that pile heave has occurred and

when pile driving progresses beyond effective pile heave range, all heaved
piles shall be redriven to either the original resistance or the elevation

or both, as directed. |If pile heave occurs along the shell portion of the
pile, resulting in separation of the joint, the Contractor may resort to
predrilling to elimnate heave or may provide a joint of sufficient tension

capacity, as authorized, w thout additional cost to the Governnent.
.1.12 Curing

[ Mai ntain concrete in a noist condition for not |ess than 7 days for nornal
portland cenent and for not |ess than 3 days for high-early-strength
cement. For each decrease of 2 degrees 5 degrees bel ow 20 degrees C 70
degrees F in the average curing tenperature, these curing periods shall be
increased by 4 days for units of nornal portland cenent and by 2 days for
units of high-early-strength cenent.] [Curing shall be in accordance with
Section 03 30 00 CAST-I N PLACE CONCRETE. ]

.1.13 Long Piles

Piles having a slenderness ratio greater than [22] | ] shall be handl ed
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and driven with special precautions to ensure agai nst overstress or |eading
froma plunb or true position. The slenderness ratio shall be the pile

I ength divided by the least radius of gyration of the pile. Wen a

hi gh-resi stance strata |lying near the surface nust be penetrated, spud
pil es may be used only when authorized by the Contracting Officer to

m nimze hard driving of long piles during the early stages of driving
operations.

.1.14 Jetting of Piles

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Jetting generally should not be permtted:

a. For piles dependent on side friction in
fine-grained soils (high clay or silt content) wth
| ow perneability where considerable time is required
for the soil to reconsolidate around the piles.

b. For piles subject to uplift or lateral forces.

c. For piles adjacent to existing structures.

d. For piles in closely spaced clusters unless the
| oad capacity is confirned by test.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Jetting of piles will not be permitted] [Jetting shall be discontinued at
a depth approximately 1.5 m5 feet above the "calculated" tip elevation;
the remai ning penetration shall be achieved by driving. Before the driving
of the final 1.5 nb feet is started, the pile shall be firmy seated in

pl ace by the application of a nunber of reduced-energy hanmer bl ows].

.2 FI ELD TEST AND | NSPECTI ONS

Subnmit a conplete report on the pile test, within [seven] [__
conpl etion of each pile test, including, but not limted to, a description
of the pile driving equipnent, driving records for both test piles and
reaction piles, conplete test data, analysis of test data, and reconmended
al | owabl e design | oads based on the pile test results. Prepare the report
by or under the direct supervision of a registered professional engineer
experienced in pile load testing and | oad test anal ysis.

. 2.1 Test Piles

Test piles shall be of the type and shall be driven in the manner
specified. The Contracting Officer will use test pile and | oad test data
to determne "calculated" pile tip elevations and the necessary driving
resistance. Test piles that are located within the tol erances indicated
and that provide a safe design capacity as determined by the results of a
satisfactory load test may be used in the finished work. Drive test piles
[at the locations indicated] [in the vicinity of the soil boring test holes
No. [__ 11. [Jetting will be authorized only when pile testing clearly
establishes the validity of its use.] Drive test piles to the tip

el evation specified or indicated. Wthdraw the specified nunber of test
piles as indicated after reaching the "calculated" tip elevation for visua
i nspection of the pile.
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3.

2.2 Load Tests

Performload tests, at |ocations shown or directed, on test piles placed to
the tip elevation indicated except as otherw se directed. Loading,

testing, and recording of data shall be under the direct supervision of a
regi stered professional engineer, as well as the analysis of the |oad test
data. The installation of piles shall not proceed in a new area with
substantially different subsurface conditions until a satisfactory | oad
test has been performed in that area and the results approved. Allow a
mnimmof [__ ] days after submission of the test pile data for

approval. Unless otherw se directed, piles shall not be tested sooner than
3 days after driving unless sufficient time has el apsed to allow the
cast-in-place section of the pile to develop its design strength before
testing. Test loading shall conformto ASTM D1143/D1143N, cyclic | oading
method. Apply the load to the pile or pile group by [hydraulic jacks
acting agai nst an anchored reaction franme] [hydraulic jacks acting agai nst
a weighted platformor box] [direct | oading of a weighted platforn] using a
spherical bearing to transnmt the load to the pile.

. 2.3 Saf e Design Capacity

The safe design capacity of a test pile, as deternmined fromthe results of
| oad tests, shall be the | esser of the two val ues conputed according to the
following:

a. One-half of the | oad which causes a net settlenent after rebound of not
nore than 0.23 nmper netric ton 0.01 inch per ton of total test |oad.

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

.2.4 Inspection

The Contracting Officer may require that certain wood sections be w thdrawn
for test and inspection before the shell section is added to deternine the
condition of the wood sections. Wen so required, such wood sections shal
be redriven only when approved. Wthdrawn piles not suitable for redriving
shall be treated as a rejected pile as specified in paragraph PILE

DRIVING Provide a suitable light for inspecting the interiors of pile
shells.

. 2.5 Pile Capacity

The capacity, as driven, of single piles not in clusters in the structure
shall be not less than [__ ] metric tons tons. Determne the capacity by
the following formula, nodified according to the data obtained by the | oad
tests:

Were: Ris the allowable static pile load in newtons pounds. Wis the
wei ght of the striking part of the hanmer in newtons pounds. His the
effective height of fall in mfeet. E is the actual energy delivered by
the hanmmer per blow in newton-neters foot-pounds. S is the average net
penetration in nminches per blow for the last 5 blows after the pile has
been driven to a depth where successive bl ows produce approxi mately equa
net penetration (a mninumdistance of 1 nmeter 3 feet for friction piles).
Pis the weight of the pile in N pounds. (If Pis less than W P/ Wshall
be taken as unity.)
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. 2.

. 2.

5.

1

166. 7WH (S + 2.54 PI'W

2

Si ngl e- Acti ng Hammers

R=2W (S+0.1PW

Doubl e- Acti ng Hanmers

166.7E/(S + 2.54 PIW R = 2E/(S + 0.1 PIW

End of Section --
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