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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
SPECIAL PROVISION FOR

SP006 — SECTION 02465
HELICAL SCREW FOUNDATIONS

PART 1 - GENERAL

1.1 Purpose of Specification

The purpose of this specification is to detail the furnishing of all designs, malterials, tools, equipment,
labor and supervision, and installation techniques necessary to install HELICAL SCREW FOUNDATIONS
(HSF), also known as helical piles, as detailed on the drawings, including connection details. This shall
include provisions for load testing that may be part of the scope of work

1.2 Scope of Work

This work consists of furnishing all necessary, supervision, labor, tools, materials, and equipment to
perform all work necessary to install the HELICAL SCREW FOUNDATIONS as per the specifications

described herein, and as shown on the drawings. The Contractor shall install 2 helical screw foundation
that will develop the load capacities as detailed on the drawings.

1.3 Qualifications of the Helical Screw Foundation Contractor

The HSF Contractor shall be experienced in performing design and construction of helical screw
foundations and shall furnish all materials, fabor, and supervision to perform the work. The Contractor
shall be certified by the manufacturer and/or their authorized representatives in the proper methods of

design and installation of helical screw foundations.

The HSF Contfractor shall not sublet the whole or any part of the contract without the express written
permission of the Owner.

1.4 Allowable Tolerances

1.4.1 Centerline of helical screw foundations shall not be more than 3 inches from indicated plan
location.

1.4.2 Helical screw foundation plumbness shall be within 5° of design alignment.

1.4.3 Top elevation of helical screw foundation shall be within +1 inch to =2 inches of the design
vertical elevation.

1.5 Quality Assurance

1.5.1 Helical screw foundations shall be installed by a contractor certified by the manufacturer and/or
their authorized representatives.

1.5.2 The Contractor shall employ an adequate number of skilled workers who are experienced in the

necessary crafts and who are familiar with the specified requirements and methods needed for
proper performance of the work of this specification.
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1.5.3 AllHSFs shall be installed in the presence of a designated representative of the Owner unless
said representative informs the Contractor otherwise. The designated representative shall have
the right to access to any and all field installation records and test reports.

1.54 Screw foundation components as specified therein shall be manufactured by a facility whose
quality systems comply with 1ISO (Intemational Organization of Standards) 9001 requirements.
Certificates of Registration denoting |1SO Standards Number shall be presented upon request to
the Owner or their representative.

1.6 Ground Conditions

The Geotechnical Report(s), including logs of soil borings as shown on the boring location plan, shall be
considered to representative of the in-situ subsurface conditions likely to be encountered on the project
site. As required for the design, additional subsurface investigations shall be performed and documented
in a supplementary geotechnical report. These Geotechnical Report{s) shall be used as the basis for
helical screw foundation design using generally accepted engineering judgement and methods,

2 REFERENCED CODES AND STANDARDS

Standards listed by reference, including revisions by issuing authority, form a part of this
specification section to the extent indicated. In case of conflict, the particular requirements
of this specification shall prevail. The latest publication as of the issue of this specification
shall govern, unless indicated otherwise.

21 American Society for Testing and Materials (ASTM):

2.1.1  ASTM A29/A29M Steel Bars, Carbon and Alloy, Hot-Wrought and Cold Finished.

212 ASTM A36/A36M Structural Steel.

21.3 ASTM AS3 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.

214 ASTM A153 Zinc Coating {Hot Dip) on Iron and Steel Hardware.

2.1.5 ASTM A252 Welded and Seamless Steel Pipe Piles.

2.1.6 ASTM A775 Electrostatic Epoxy Coating

217 ASTM A193/A193M Alloy-Steel and Stainless Steel Bolting Materials for High Temperature
Service.

2.1.8 ASTM A320/A320M Alloy-Steel Bolting Materials for Low Temperature Service.

219 ASTM A500 Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and
Shapes.

2.1.10 ASTM A572 HSLA Columbium-Vanadium Steels of Structural Quality.

2111 ASTM A618 Hot-Formed Welded and Seamless High-Strength Low-Alloy Structural Tubing.

2.1.12 ASTM AB56 Hot-Rolled Structural Steel, High-Strength Low-Alloy Plate with Improved
Formability.

2113 ASTM A1018 Steel, Sheet and Strip, Heavy Thickness Coils, Hot Rolled, Carbon, Structural,
High-Strength Low-Alloy, Columbium or Vanadium, and High-Strength Low-Alloy with improved
Formability.

2.1.14 ASTM D1143 Method of Testing Piles Under Static Axial Compressive Load.

2.1.15 ASTM D3689 Method of Testing Individual Piles Under Static Axial Tensile Load.

2.2 American Welding Society (AWS):
2241 AWS D1.1 Structural Welding Code — Steel.
222 AWS D1.2 Structural Welding Code — Reinforcing Steel.

2.3 American Society of Civil Engineers (ASCE):
2.3.1 ASCE 20-96 Standard Guidelines for the Design and Installation of Pile Foundations.

2.4 Deep Foundations Institute (DFI):

16851 COMMUNICATIONS - CLOSED-CIRCUIT TELEVISION SYSTEM SP006-2



Washington Metropolitan Area Transit Authority Arlington County Contract No. 16-133-E
Project No. 251666 Date: September 20, 2019

2.41 Guide to Drafting a Specification for High Capacily Drilled and Grouted Micropiles for Structural
Support, 1% Edition, Copyright 2001 by the Deep Foundation Institute (DFI).

2.5 Post Tensioning Institute (PTI):

2.5.1 Recommendations for Prestressed Rock and Soil Anchors, Third Edition, Copyright 1996 By the
Post-Tensioning Institute.

2.6 Society of Automotive Engineers (SAE):

2.6.1 SAE J429 Mechanical and Material Requirements for Externally Threaded Fasteners.

3 SUBMITTALS

3.1 Construction Submittals

3.1.1  The Contractor shall submit a detailed description of the construction procedures proposed for
use to the Owner for review. This shall include a list of major equipment to be used.

3.1.2 The technical submittal shall include the following:

31.2a Helical Screw Foundation number, location and pattern by assigned identification number
31.2b HSF design load

31.2c Type and size of central steel shaft

31.2d Helix configuration (number and diameter of helix plates)

312e Minimum effective installation torque

31.2f HSF attachment to structure relative to grade beam, column pad, pile cap, etc.

3.1.3 The Contractor shall submit shop drawings for all HSF components including pile top altachment
to the Owner for review and approval. This includes HSF lead and extension section identification
(manufacturer's catalog numbers).

3.1.4  Work shall not begin until all the submittals have been received and approved by the Owner.
3.1A  Design Requiremenis

The design of the HSF shall conform to Acceptance Criteria AC358, including the allowable axial
load per Section 1810.3.3.1.9 of the 2012 IBC. The contractor shall submit all design calculations
to the Owner for review and approval.

3.2 Installation Records

The Contractor shall provide the Owner copies of HSF installation records within 24 hours after each
installation is completed. Formal copies shall be submitted on a weekly basis. These installation records
shall include, but are not limited to, the following information.

3.2.1 Name of project and Contractor

3.2.2 Name of Contractor's supervisor during installation

3.2.3 Date and time of installation

3.24 Name and model of installation equipment

325 Type of tarque indicator used

3.26 Location of HSF by assigned identification number

3.27 Actual HSF type and configuration — including lead section (number and size of helix plates),
number and type of extension sections (manufacturer's SKU numbers)

3.2.8 HSF installation duration and observations

3.29 Total length of installed HSF

16851 COMMUNICATIONS — CLOSED-CIRCUIT TELEVISION SYSTEM SP006-3



Washington Metropolitan Area Transit Authority Arlington County Contract No. 16-133-E
Project No. 251666 Date: September 20, 20193

3.2.10 Cut-off elevation

3.2.11 Inclination of HSF

3.2.12 Installation torque at one-foot intervals for the final 10 feet

3.2.13 Comments pertaining to interruptions, obstructions, or other relevant information
3.2.14 Raled load capacities

4 PRODUCTS AND MATERIALS
4.1 Central Steel Shaft:

The central steel shait, consisting of iead sections, helical extensions, and plain extensions, shall be Type
S8 or HS or a combination of the two (SS to HS Combo Pile) as manufactured by the A. B. Chance
Company (Centralia, MO), or approved equal.

411 S85 1-1/2" Material. Shall be hot rolled Round-Cornered-Square (RCS) solid steel bars meeting
dimensional and workmanship requirements of ASTM A29. The bar shall be modified medium
carbon steel grade (similar to AISI 1044) with improved strength due to fine grain size.

411a Torsional strength rating = 5,500 fi-Ib

41.1b Minimum yield strength = 70 ksi

412 SS150 1-1/2"; 88175 1-3/4; 58200 2"; S5225 2-1/4” Malerial. Shall be hot rolled Round-
Cornered-Square (RCS) solid steel bars meeting the dimensional and workmanship requirements
of ASTM A29. The bar shall be High Strength Low Alloy {HSLA), low to medium carbon steel
grade with improved strength due to fine grain size.

41.2.a Torsional strength rating: $5150 = 7,000 ft-Ib; $5175 = 10,000 ft-lb, SS200 = 15,000 ft-

Ib; 85225 = 20,000 ft-Ib
412b Minimum yield strength = 90 ksi

4.1.3 HS 3-1/2" OD Material. Shall be structural steel tube or pipe, seamless or straight-seam welded,
per ASTM A53, A252, ASTM A500, or ASTM A618. Wall thickness is 0.300" (schedule 80).

413.a Torsional strength rating = 11,000 ft-lb
413b Minimum yield strength = 50 ksi

414 Type R52875 2-7/8" OD Material: Structural steel tube or pipe, welded or seamless, in
compliance with ASTM A500 or A513. Wall thickness is 0.165%, 0.203” or 0.262".

4.14.a Torque strength rating: RS2875.165 = 4,500 ft-lb; RS2875.203 = 5,500 fi-Ib; RS2875.262
= 7,600 ft-b.
Minimum yield strength = 50 ksi

415 S8toHS Combo Pile Material: Shall be Type SS and HS material as described above with a
welded adapter for the transition from SS to HS.

4.2 Helix Bearing Plate:

Shall be hot rofled carbon steel sheet, strip, or plate formed on matching metal dies to true helical shape
and uniform pitch. Bearing plate material shall conform to the following ASTM specifications.

421 555 Material: Per ASTM A572, or A1018, or AG56 with minimum yield strength of 50 ksi. Plate
thickness is 3/8”,

422 85150 and S§175 Material: Per ASTM A656 or A1018 with minimum yield strength of 80 ksi.
Plate thickness is 3/8™.
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423 85200 and S5225 Material: Per ASTM A656 or A1018 with minimum yield strength of 80 ksi.
Plate thickness is 2"

424 HS Material: Per ASTM A36, or A572, or A1018, or A656 depending on helix diameter, per the
minimum yield strength requirements cited above. Plate thickness is 3/8".

425 RS2875 Malerial: Per ASTM A36, or A572, with minimum yield strength of 36 ksi. Plate thickness
is 3/8" or V2"

4.3 Bolts:

The size and type of bolts used to connect the central steel shaft sections together shall conform to the
following ASTM specifications.

4.3.1 885 and S5150 1-1/2" Material. 3/4" diameter bolt per ASTM A320 Grade L7.

432 S5175 1-3/4" Material. 7/8" diameter bolt per ASTM A193 Grade B7.

433 SS200 2" Material: 1-1/8" diameter bolt per ASTM A193 Grade B7.

434 §52252-1/4" Malerial: 1-1/4" diameter bolt per ASTM A193 Grade BY.

4.35 HS 3-1/2° OD Maierial. 4" diameter bolts (3 per coupling) per SAE J429 Grade 5.

436

RS52875 2-7/8" OD Material. %" diameter bolts (2 or 4 per coupling) per SAE J429 Grade 5 or 8.

4.4 Couplings:

Shall be formed as integral part of the plain and helical extension material. For Type HS material, the
couplings shall be hot forge expanded sockets.

4.5 Plates, Shapes, or Pier Caps:

Structural steel plates and shapes for HSF top attachments shall conform to ASTM A36 or ASTM A572
Grade 50.

4.6 Corrosion Protection

4.6.1 Galvanization: All A. B. Chance Type HS material shall be hot-dipped galvanized in accordance
with ASTM A123 after fabrication.

5 EXECUTION

5.1 Site Conditions

5.1.1 Prior to commencing helical screw foundation installation, the Contractor shall inspect the work of
all other trades and verify that all said work is completed to the point where HSFs may commence
without restriction.

5.1.2 The Contractor shall verify that all HSFs may be installed in accordance with all pertinent codes
and regulations regarding such items as underground obstructions, right-of-way limitations,
utilities, elc.

5.1.3 Inthe event of a discrepancy, the Contractor shall notify the Owner. The Contractor shall not
proceed with HSF installation in areas of discrepancies until said discrepancies have been
resolved. All costs associated with unresolved discrepancies shall be the responsibility of the
Owner.

5.2 Installation Equipment
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5.2.1 Shall be rotary type, hydraulic power driven torque motor with clockwise and counter-clockwise
rotation capabilities. The torque motor shall be capable of continuous adjustment to revolutions
per minute (RPM's) during installation. Percussion drilling equipment shall not be permitted. The
torque motor shall have torque capacity 15% greater than the torsional strength rating of the
central steel shaft to be installed.

52.2 Equipment shall be capable of applying adequate down pressure (crowd) and torque
simultaneously to suit project soil conditions and load requirements. The equipment shall be
capable of continuous position adjustment to maintain proper HSF alignment.

5.3 Installation Tooling

5.3.1 Shall consist of a Kelly Bar Adapter (KBA) and Type SS or HS drive ool as manufactured by A.
B. Chance Company, or approved equal, and used in accordance with the manufacturers written
installation instructions.

532 A torque indicator shall be used during HSF installation. The torque indicator can be an integral
part of the installation equipment or externally mounted in-line with the installation tooling.

532a Shall be capable of providing continuous measurement of applied torque throughout the
installation.

532b Shall be capable of torque measurements in increments of at most 500 ft-b

532¢ Shall be calibrated prior to pre-production testing or start of work. Torque indicators

which are an integral part of the installation equipment, shall be calibrated on-site.
Indicators that measure torque as a function of hydraulic pressure shall be calibrated at
normal operating temperatures. Prior to installation, the contractor shall submit testing
and calibration certificates for torque indicator equipment to be used.

532d Shall be re-calibrated, if in the opinion of the Owner and/or Contractor reasonable doubt
exists as to the accuracy of the torque measurements.

5.4 Installation Procedures

541 Central Steel Shaft: (Lead and Extension Seclions)

54.1.a The HSF installation technique shall be such that it is consistent with the geotechnical,
logistical, environmental, and load carrying conditions of the project.
541b The lead section shall be positioned at the location as shown on the working drawings.

Battered HSFs can be positioned perpendicular to the ground to assist in initial
advancement into the soil before the required batter angle shall be established. The HSF
seclions shall be engaged and advanced into the scil in a smooth, continuous manner at
a rate of rotation of 5 to 20 RPM's. Extension sections shall be provided to obtain the
required minimum overall length and installation torque as shown on the working
drawings. Connect sections together using coupling bolt(s) and nut torqued to 40 ft-Ib.

541.¢ Sufficient down pressure shall be applied to uniformly advance the HSF sections
approximately 3 inches per revolution. The rate of rotation and magnitude of down
pressure shall be adjusted for different soil conditions and depths.

5.5 Termination Criteria

551 Thetorque as measured during the installation shall not exceed the torsional strength rating of
the central steel shaft.

552 The minimum instaliation terque, minimum overall length criteria, or suitable bearing {helix not

advancing with proper downpressure} as shown on the technical submittal shall be satisfied prior
to terminating the helical screw foundation installation.
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5.5.3 If the torsional strength rating of the central steel shaft and/or installation equipment has been
reached prior to achieving the minimum overall length required, the Contractor shall have the
following options:

5563.a Terminate the installation at the depth obtained subject to the review and acceptance of
the Owner, or:
553b Remove the existing HSF and install a new one with fewer and/or smaller diameter helix

plates. The new helix configuration shall be subject to review and acceptance of the
Owner. [f re-installing in the same location, the top-most helix of the new HSF shall be
terminated at least (3) three feet beyond the terminating depth of the original HSF.

5.5.4 If the minimum installation torque as shown on the working drawings is not achieved at the
minimum overall length, and there is no maximum length constraint, the Contractor shall have the
following options:

554.a Install the HSF deeper using additional exiension sections, or:

554.b Remove the existing HSF and install a new one with additional and/or larger diameter
helix plates. The new helix configuration shall be subject to review and acceptance of the
Owner. If re-installing in the same location, the top-most helix of the new HSF shall be
terminated at least (3) three feet beyond the terminating depth of the original HSF.

554.c De-rate the load capacity of the HSF and install additional helical screw foundation(s}.
The de-rated capacity and additiona! helical screw foundation location shall be subject to
the review and acceptance of the Owner.

555 Ifthe HSF is refused or deflected by a subsurface obstruction, the installation shall be terminated
and the pile removed. The obstruction shall be removed, if feasible, and the HSF re-installed. If
the obstruction can't be removed, the HSF shall be installed at an adjacent location, subject to
review and acceptance of the Owner.

556 If the torsional strength rating of the central steel shaft and/or installation equipment has been
reached prior to proper positicning of the last plain extension section relative to the final elevation,
the Contractor may remove the last plain extension and replace it with a shorier length extension.
If it is not feasible to remove the last plain extension, the Contractor may cut said extension shaft
to the correct elevation. The Contractor shall not reverse (back-out) the helical screw foundation
to facilitate extension removal.

55.7 The average torque for the last three feet of penetration shall be used as the basis of comparison
with the minimum installation torque as shown on the working drawings. The average torque
shall be defined as the average of the last three readings recorded at one-foot intervals.

6 HELICAL SCREW FOUNDATION LOAD TESTS

6.1 Use the ASTM D1143A Section 8.1.2 “Quick Load”
6.2 Load Test Equipment

6.2.1 The load test equipment shall be capable of increasing or decreasing the applied load
incrementally. The incremental control shall allow for small adjustments, which may be
necessary to maintain the applied load for a sustained, hold period.

6.2.2 The reaction system shall be designed so as to have sufficient strength and capacity to distribute
the test loads to the ground. it should also be designed to minimize its movement under load and
to prevent applying an eccentric load to the pile head. Test loads are normally higher than the
design loads on the struclure. The direction of the applied load shall be collinear with the HSF at
all times.
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6.2.3 Dial gauge{s) shall be used to measure HSF movement. The dial gauge shall have an accuracy
of at least +/-0.001-in. and a minimum travel sufficient to measure all HSF movements without
requiring resetting the gauge. The dial gauge shall be positioned so its stem is parallel with the
axis of the HSF. The stem may rest on a smooth plate located at the pile head. Said plate shall
be positioned perpendicular to the axis of the HSF. The dial gauge shall be supported by a
reference apparatus to provide an independent fixed reference point. Said reference apparatus
shall be independent of the reaclion system and shall not be affected by any movement of the
reaction system.

6.24 The load test equipment shall be re-calibrated, if in the opinion of the Owner and/or Contractor
reasonable doubt exists as to the accuracy of the load or deflection measurements.

6.3 Testing Program

6.3.1 Prior to testing, the contractor shall submit testing and calibration certificates for the hydraulic
jacks to be used. The hydraulic jack shall be positioned at the beginning of the test such that the
unloading and repositioning of the jack during the test shall not be required. The jack shall also
be positioned co-axial with respect to the pile-head so as to minimize eccentric loading. The
hydraulic jack shall be capable of applying a load not less than two times the proposed design
load (DL). The pressure gauge shall be graduated in 100 psi increments or less. The stroke of
the jack shall not be less than the theoretical elastic shortening of the total HSF length at the
maximum test load.

6.3.2 An alignment load (AL) shall be applied to the HSF prior to setting the deflection measuring
equipment to zero or a reference position. The AL shall be no more than 10% of the design load
{i.e,, 0.1 DL). After AL is applied, the test set-up shali be inspected carefully to ensure it is safe to
proceed.

86.3.3 Axial compression or tension load tests shall be conducted by loading the HSF in step-wise
fashion as shown in Table-3 to the extent practical. Pile-head deflection shall be recorded at the
beginning of each step and after the end of the hold time. The beginning of the hold time shall be
defined as the moment when the load equipment achieves the required load step.

6.3.4 Test loads shall be applied until continuous jacking is required to maintain the load step or until
the test load increment equals 200% of the design load (DL) (i.e., 2.0 DL), whichever occurs first.
The observation period for this last load increment shall be 10 minutes. Displacement readings
shall be recorded at 1, 2, 3, 4, 5 and 10 minutes (load increment maxima only).

6.3.5 The applied test load shall be per ASTM D1143 Procedure a, Quick Test.

6.4 Acceptance Criteria for HSF Verification Load Tests
Both of the following criteria must be met for approval:

1. The HSF shall sustain the compression and tension design capacities (1.0 DL} with total vertical
movement of the pile-head, as measured relative to the top of the HSF prior to the start of testing, not
to exceed the maximum allowable as determined by the design engineer.

2. Failure does not occur at the 2.0 DL maximum compression and tension test loads. The failure load
shall be defined by one of the following definitions — whichever results in the lesser load:

The Contractor shall provide the Owner copies of field test reports confirming HSF configuration and
construction details within 24 hours after completion of the load tests. Formal copies shall be submitted
as per Section 3.3. This written documentation will either confirm the load capacity as required on the
working drawings or propose changes based upon the results of the pre-production tests.
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When a HSF fails to meet the acceptance criteria, modifications shall be made to the design, the
construction procedures, or both, These modifications include, but are not limited to, de-rating the HSF
load capacity, modifying the installation methods and equipment, increasing the minimum effective
installation torque, changing the helix configuration, or changing the HSF material {i.e., central steel
shaft). Modifications that require changes to the structure shall have prior review and acceptance of the
Owner. The cause for any modifications of design or construction procedures shall be decided in order to
determine any additional cost implications.

END OF SPECIFICATION
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APPENDIX

TABLE-1

September 20, 2019

MECHANICAL STRENGTH RATINGS = HELICAL SCREW FOUNDATIONS

RATING TYPE CENTRAL STEEL SHAFT FAMILY
$S200 | $S2252- | HS 3-1/2" 0.D
885 $5150 | SS176 1-

112" 1.1/2" 3/4" RCS 2" RCS 1/4" RCS Pipe

RCS RCS
Torsional Strength Rating (ftlb) | 5500 | 7000 | 10000 | 15000 | 20,000 11,000
Ultimate Capacity Per Helix (kip) *40 *40 *50 60 60 50
{Tension/Compression)
Allowable Capacity Per Helix w/ 20 20 25 30 30 25
2.0 Safety Factor (kip)
{Tension/Compression)
Ultimate Tension Capacity for
Axially Loaded Pile (kip) 70 70 100 150 200 100

* For 14" Dia. Helix Plates, Reduce the Ultimate Capacity by 20%

NOTE: Actual installed capacities are dependent on existing soil conditions.
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TABLE-1B

MECHANICAL STRENGTH RATINGS — Type RS HELICAL PILES

RS3500.300
2-7i8” OD
Pipe Shaft

13,000

50

91

RS4500.337
4-1/2" OD
Pipe Shaft

23,000

60

138

RATING TYPE CENTRAL STEEL SHAFT PRODUCT FAMILY
RS52875.165 | RS2875.203 | RS2875.262
2-7/8” OD 2-7/8" OD 2-7/18” OD
Pipe Shaft Pipe Shaft Pipe Shaft
Torque Strength Rating {ft-lb} 4 500 5.500 7 500
Ultimate Strength Per Helix (kip) *40 *40 *40
{Tension/Compression)
Uplift/Compression Capacity 36 44 60
Limit' (kip)
Ultimate Tension Strength? (kip) 50 60 100

120

140

* For 14” Dia. 3/8” Thick Helix Plates, Reduce the Ultimate Capacity by 20%

1 - Based on torque rating — Uplift/Compression Capacity Limit = Torque Rating x Kt

“Default” Kt for Type RS2875 Series = 8, for Type RS3500.300 = 7, for Type RS4500.337 =
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SP0O0O7 - SECTION 02460

PILES
PART 1 - GENERAL
1.01 DESCRIPTION:
A. This section specifies furnishing and installing bearing piles, performance of Static

Pile Load Tests and-Bynamie-Pile Testing:
1. Sequence of Work:

a. Conduct initial wave equation analysis, prepare Indicator Pile Order
List and submit information to Engineer for review.
b. Piles shall not be driven until embankments or excavations shown

have been completed to the specified grade.
-e—@h&um—aﬁd—dﬂw-tbn—mdiﬂlar p;l&ﬁ-whara-ﬁhewn% -the-drawings—

—piles.
d. Perform Static Pile Load Tests per Article 3.02.B.2 on indicator piles
designated by the Engineer after all indicator piles have been

installed. Afler Statie-Load Testiseomplete-immediately restrikeal-
-indieator-piles—with—Dynamie testing Apparatus—installed—and-
—funetionin

g_

e. Analyze Static Pile Load Tests and evaluate data collected from
Dynamic Pile Testing and refined wave equation analyses to
determine pile driving criteria as indicated in item c.. Develop and
submit the proposed “Order List” for production piles to the Engineer
for approval.

f. Order and procure production piles based on the approved “Order
List™.
-g.—an—each_pmduci

ion—pile to twice the pile design load and-
“production maximumtip clevation” and reportall data as specified
-to-evaluate-theadeguasy-olthe foundationsystems—

B. Definitions:

1. Pile Group: All piles to support a foundation element or column within a
specified area, or all piles to support a linear unit of retaining wall. Pile
groups are shown on the Contract Drawings.

2. Production Piles: All piles that-are-driven after the installation of required
test piles in accordance with the contract documents and which upon
approval by the Engineer, become part of the permanent structure.

3. Indicator Pile: Indicator piles are shown on the Contract Drawings. “Fhese-

ed-with-the Dynamie Testing-Apparatus- Static load tests
shall be conducted on the indicator piles shown on the Contract Drawings or
as directed by the Engineer. The Engineer may direct that additional indicator
piles be driven and that dynamic or static testing be conducted on them to
verify the load capacity.

4, Reaction Piles: Piles driven by the Contractor to provide reaction for Static
Pile Load Tests.

02460 -1 1X0000 (08/01)
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5. Predicted Maximum Tip Elevation: The elevation below which indicator pile
tips must penetrate by at least one foot.

6. Production Maximum Tip Elevation: The elevation below which production
pile tips must penetrate by at least one foot, based on the indicator pile test
program.

7. Pile Design Load: The load cach pile is designed to carry.

8. Ultimate Bearing Capacity: The maximum bearing capacity that the pile can

sustain without rapid progressive settlement of the pile under constant load.

C. Pile Type:

D. Related Information:
1. Grading, Excavating, and Backfilling: Section 02320,
2. Support of Excavation: Section 02260,
3. Concrete Formwork: Section 03100.
4, Concrete Reinforcement: Section 03200.
5. Cast-in-Place Structural Concretq: Section 03300.

1.02 QUALITY ASSURANCE:

A. Codes, Regulations, Reference Standards and Specifications:
L. Codes and regulations of the jurisdictional authorities.
2. ASTM Standards:
a. D1143 - Test Method for Piles Under Static Axial Compressive Load.

1.03 SUBMITTALS:

A. Submit the following for the Engineer’s approval in accordance with the General
Requirements and with the additional requirements as specified for each:
1 Shop Drawings:
a. For Static Pile Load Tests, provide drawings that show load test
apparatus setup including the method of applying the load. Drawings
must show devices to be used to measure pile top movement.

b For ioPiteTesting : - tors-d

ed piles
c. For Static Pile Load Test -and—Dynamic—PieTesting—programs;

provide detailed sequence of testing, evaluation of results and planned
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e. The pile submittal shall show -prestressing—methods,—tenden-
-arrangements working stresses, and methods for pick-up and handling

of piles.
f. Submit certification of accuracy for all gauges and test equipment.
2. Documentation:

d. Indicator Pile Order List:

1) Submit a list of piles to be installed as part of the indicator
pile test program. List shall show type, size, number,
location, indicator pile order length, predicted maximum tip
elevanon

o ; X IF
locations for indicator piles differ from tﬁose shown on the

drawings, provide reasons for change. The proposed revised
location will be reviewed and, if appropriate, approved by the

Engineer.
2) Submit list prior to ordering indicator piles.
e. Test Documentation and Reports:
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4) After completlon of each Static
submit a test report for review and approval by the Engmeer
The test report shall include reporting information specified in
ASTM D1143 and-DPI945. resultsol -
and recommendations for the Producllon
Pile Order List.

f. Production Pile Order List:
1) After review and approval of the results of the Static Pile
Load Test-and-Dynamic-Pile Testing; submit an “Order List”
of production piles proposed to be installed in each pile
group. The list shall show type, size, number, location,
sequence of installation, length, productlon maximum tlp
elevatlon ;
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3.02 INDICATOR PILE TEST PROGRAM:

A. Installation:
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3 Locate piles at contract pile locations so they can become part of the
completed structure provided they are approved as conforming to
requirements specified for production piles. Install indicator piles to achieve
pile tips below the predicted maximum tip elevation, in the presence of the
Engineer. Assist the Engineer in verifying measurements B
charaeteristies as necessary to evaluate the adequacy of the foundation
system.

4. The indicator piles scheduled for Static Pile Load Tests are shown on the

Contract Drawings. The Engineer may designate alternate or additional

indicator piles that exhibit the weakest bearing capacity for Static Pile Load

Tests.

-and-blowcounts.

6. Additional piles may be driven;at the Contractor’s option, in the area of the
Static Load Test Piles to be used as reaction piles. All piles driven as
indicator piles or reaction piles for load tests in accordance with the plans and
specifications and meeting specified requirements for production piles can,
upon approval, be cut off and become a part of the permanent structure.

i Install all indicator piles that are intended to become part of the permanent
structure with the same type and model of equipment and methods to be used
to install production piles. Perform work in the presence of the Engineer.

8. Rt}a]move piles which are not incorporated into the completed structure or
which do
not satisfy test requirements. Alternatively, if rejected piles are not removed
then cut off at least three (3) feet below finished grade and backfill resulting
hole with lean concrete.

B. Pile Testing:

.
.
- ] - . - H *
. f s e > %
AP Frbhe- R RN e e T T e e AL Rt o BT
W Y .
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—subsurface eonditions and/or drive systerperformance measured-by-
hod p : :
& Static Pile Load Tests:

a. Static Pile Load Test equipment and testing procedures shall be in
accordance with ASTM D1143, Quick Load Test Method, except as
modified herein.

b. Provide test equipment with capacity greater than three times the pile
design load and having means of determining applied load to within
five (5) percent of test load. Provide test equipment capable of
measuring total settlement at the top of the pile to nearest 0.001 inch.

c. Perform Static Pile Load Tests. Commence loading the pile no
sooner than 72 hours aﬂer installation of the pile. The maximum test
load shall be equal totHtee times the pile design load or the ultimate
bearing capacity, whichever occurs first.

c. The safe bearing capacity is defined as 50 percent of the maximum
test Joad. Static load test results will be acceptable when the safe
bearing capacity equals or exceeds the design bearing capacity.

- Restrike piles—formonrttorinewith- Dynamie Festing-Apparatus—in
-geeordanee-with-Artieles 3-02-AS5-and 3-0284

3.03 PRODUCTION PILE DRIVING:

A. Bearing Value, Length and Penetration:
1. Provide production piles of length necessary to attain production maximum
tip elevation, twice the pile design load, and to extend into cap or footing
block as shown.

2. Determine lengths of production piles by analysis of data obtained from
Static Pile Load Tests,-Bynamie-Pile—Testing-and-refined-wave-equation
analysss,

3. Any pile that does not reach twice the pile design load by approved blow

count or attain the minimum penetration will be rejected. Rejectedpites-with
-berestruck—after—48—hours—in—accordance—with-—Article3:02:Bd—and—f

—W—%MW*WW&“WW

4. The Contractor may lnstall addltlonal test plles, make borlngs or make such
other investigations as he may desire at no additional time to the Contract and
no cost to the Authority.

—B—Pie Briving Stresses-
4—hdmmr1n&-pmduthmpﬂcrmﬂmrbrdm¢mhthmnm&mrgr
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\ he pointof i ing g es tirmit ”

C.

7. In Terrace deposits and directly above the Monmouth Formation, cobbles,
boulders and cemented sand/silt deposits were found. Penetrate into and
through these deposits as necessary to attain twice the pile design load and
required maximum tip elevation.

8. Achieve pile penetration through miscellaneous fill, rubble concrete, tires,
hardpan, cemented sands/silts, and any other obstruction, natural or
man-made, by means of pre-drilling or other approved excavation methods.

O——Held-pile-tops-in-pesition-with-steel-driving-block-or-anvil-
5 el St

11.  -Pull-and-replace piles which are not within specified tolerances or, if
approved, redesign pile cap as specified. Costs associated with the redesign
and construction of modified pile caps will be borne by the Contractor and
no additional time to the Contract will be allowed.
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PART 4 - MEASUREMENT AND PAYMENT

4.01 BASIS:
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A. Compensation for work specified in this section will be made in the following
manner:

1. Furnishing and installing piles: Linear foot in place in the completed work
measured from the tip of the pile to the plane of the cut off (top of pile). This

price shall include -conducting—and-—reporting—the—initial wave—eguation
-analysis- furnishing piles; driving—pHes; splices; concreting; achieving

specified load and tip elevations.

2. Static Pile Load Test: This work will be measured and paid for at the
Contract unit price per each static pile load test performed. The payment
will be full compensation for furnishing and setup of test equipment,
providing reaction piles, conducting test, reporting and incidentals necessary
to complete the work. If load test is terminated by the Engineer because of
insufficient bearing capacity, test will be measured for payment. Ifthe test is
terminated because of malfunction of Contractor’'s equipment or other
reasons that are the fault of the Contractor, the test will not be measured for
payment.

END OF SECTION
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