1.3
PILING
1.3.1
Scope

This section covers all labor, materials, and services for installation of timber piles, composite piles, steel pipe piles, and/or steel sheet piles, complete.

1.3.2
General

The Contractor shall examine the site and determine any unusual conditions which may require special methods to drive the piles as specified herein or shown on the drawings.  The Contractor shall provide any special equipment necessary to obtain the pile penetrations specified and/or to drive and extract sheet piling without additional costs.

1.3.3
Reference Publications, Codes and Standards

Current editions or revisions of the following specifications and codes shall apply unless otherwise specified.

1.3.3.1
American Society of Testing and Materials (ASTM)



ASTM A252
Standard Specification for Welded and Seamless Steel Pipe Piles



ASTM A328
Standard Specification for Steel Sheet Piling



ASTM D25
Standard Specifications for Round Timber Piles



ASTM D1143
Standard Method of Testing Piles Under Axial Compressive Loads



ASTM D2899
Establishing Design Stresses for Round Timber Piles

1.3.3.2
American Wood Preserver's Association (AWPA)



AWPA C3
Piles-Preservative Treatment by Pressure Processes



AWPA  M4
Standard for the Care of Preservative-Treated Wood Products



AWPA P7
Standard for Creosote for Brush or Spray Treatment for Field Cuts

1.3.3.3
American Welding Society (AWS)



AWS D1.1
Structural Welding Code-Steel

1.3.4
Materials
1.3.4.1
Timber


Timber piles shall conform to the requirements of ASTM D25, Table 1.  Piles shall be of the type, size, length, and quantity as shown on the drawings.  They shall be of such length that they may be driven to the specified tip elevation.  Piling referred to as "treated timber piles" shall be treated as specified herein.

1.3.4.2
Open Ended Steel Pipe Piles


Pipe piling shall be of the length, diameter, wall thickness, and quantity shown on the drawings.  Piling shall conform to the requirements of and be manufactured in accordance with ASTM A252, Grade 2.

1.3.4.3
Composite Piles

1.3.4.3.1
Timber sections of composite bearing piles shall be rough-peeled, untreated Southern Yellow Pine conforming to ASTM D25, Table 1.

1.3.4.3.2
The steel shell for the concrete section of composite piling shall have a minimum diameter of 12 inches and shall have sufficient strength to prevent distortion from the ground pressure during driving of the pile or pressure developed by the driving of adjacent piles; such as "Helcor" as manufactured by Armco Inc.  In no case shall the steel shell be lighter than 18 gauge.

1.3.4.3.3
The connector between the timber and steel sections of composite piles shall be a watertight standard connector as manufactured by Armco Inc.  It shall consist of a steel ring with steel wedges around the ring and a shoulder integral with the top of the ring for welding to the steel shell for the upper portion of the pile.  The steel ring and shoulder shall have a metal thickness of not less than 12 gauge, and may be either cast steel or fabricated from steel plates.  The diameter of the steel shoulder ring shall be a mininum of 12-7/8" and a maximum of 13".  The ring shall not be less than four inches in depth with two 1/4" steel plate wedges three inches in depth welded to the ring.

1.3.4.3.4
A #8 reinforcing bar shall be welded to the knife blade of the standard connector and shall extend the entire length of the steel shell or as an alternative, a 3'-0" long #8 reinforcing bar shall be welded to the knife edge of the connector and another #8 reinforcing bar extend the remaining length of the shell lapping the first bar 30 inches.  After driving, the steel shell shall be filled with concrete.  The reinforcing bars and concrete shall be in accordance with section 1.4 of these specifications.

1.3.4.4
Sheet Piling


Sheet piling shall be ASTM A328 steel shapes sized and located as shown on the design drawings and driven to the depth indicated thereon.

1.3.5
Delivery and Storage


The materials shall be delivered and stored at the site as directed by the Lockheed Martin Construction Engineer.

1.3.6
Performance Requirements
1.3.6.1
Pile driving equipment shall be of standard design and shall be adequate to place the piles to the required tip elevations shown on the drawings without excessive hammering, brooming, or other damage to the piles.  Equipment shall be in first class operating condition.  The Lockheed Martin Construction Engineer may reject driving equipment which in his opinion is not adequate to perform the work properly.

1.3.6.2
Pile drivers shall be a steam or air hammer delivering not less than 15,000 foot pounds of driving energy per blow.  Equipment shall be provided with fixed leads which will hold the pile firmly in position and alignment while it is driven, so as not to exceed 1/4 inch per foot of length deflection.

1.3.7
Workmanship
1.3.7.1
Piles damaged before driving shall not be permitted in the work and shall be promptly removed from the site.

1.3.7.2
When the diameter of the pile butt is too large to fit into the anvil block of the pile driver, the pile shall be trimmed to fit.  A cast or fabricated steel driving cap shall be provided to prevent excessive damage to the pile and to hold the pile centered under the hammer.

1.3.7.3
Collars, bands, shoes, or other devices used to protect piles against splitting or brooming shall be provided by the Contractor if required and shall be approved by the Lockheed Martin Construction Engineer prior to use.

1.3.7.4
When driving composite piles, the Contractor shall assure that the splice joint has been properly seated prior to the spliced section being driven below the surface of the ground.  If the splice was not observed by the Lockheed Martin Construction Engineer prior to being buried, the Contractor shall excavate to the joint if so directed by the Lockheed Martin Construction Engineer with all costs being born by the Contractor.

1.3.7.5
When driving sheet piling, the Contractor shall verify that the ends of each section interlock with the adjacent pile sections to form a tight interlocking joint.

1.3.7.6
Piles shall be driven as nearly as possible in the exact position indicated on the design drawings; however, a maximum deviation of three inches will be permissible in concrete foundations.  The Contractor shall make such modification in his leads, operations, or personnel as required to insure that piles are driven to the accuracy specified.

1.3.7.7
Any pile damaged by driving not in accordance with this specification, driven out of its proper location as shown on the drawings, or driven too low to permit proper cutoff shall be corrected at the Contractor's expense by one of the following methods at the discretion of the Lockheed Martin Construction Engineer:


a.
By withdrawing the pile and replacing it with a new pile


b.
By driving a second pile adjacent to the defective one with or without cutting the defective pile


c.
By assigning a smaller bearing value to the damaged pile, with the approval of the Lockheed Martin Construction Engineer.  In so doing, the total capacity of the pile group shall not be less than that required by the design drawing.  The cost of resultant modifications to the work including redesign, if any, shall be borne by the Contractor.

1.3.7.8
Any sheet piling damaged by driving or not in accordance with this specification shall be withdrawn and replaced at the Contractor's expense.  Any sheet piling driven out of its proper location as shown on the design drawings shall be pulled and relocated at the Contractor's expense.

1.3.7.9
Steel Pipe Pile Splices
1.3.7.9.1
Splices in steel pipe piles shall be kept to a minimum as required by headroom or handling requirements.  Care shall be taken to properly align the sections to insure a straight axis and the sections shall be joined together with complete penetration groove welds to fully develop the minimum strength of the pieces being joined while forming a watertight joint.

1.3.7.9.2
The design and procedure for providing all complete penetration groove weld splices in steel pipe piles shall be approved by the Lockheed Martin Construction Engineer. Circumferential groove welds shall progress in each direction away from a point diametrically opposite the point where the initial well-grounded first deposit has been laid.  Any modification of this procedure shall be approved by the Lockheed Martin Construction Engineer and shall be a well proven method resulting in minimum warpage to the pipe.  Welding shall be in accordance with AWS D1.1.

1.3.7.9.3
Cutting and beveling of the pipe shall be done carefully, accurately and by a mechanically guided tool.  All edges shall be left free of slag.  Work shall not be performed when the atmospheric conditions do not permit satisfactory workmanship or adequate inspection.  The pipe shall be adequately supported and alignment maintained during welding, preferably by the use of accurately aligned rollers and guides.

1.3.7.10
Pile Driving
1.3.7.10.1
Piles in large groups should be driven starting with the center pile in the group and continuing in an outward direction.  Should the driving of piles cause previously driven piles to heave, special consideration shall be given to the sequence of pile installation.  In cases of heaving, all piles in each area shall be checked by level.  When heaving is indicated, all heaved piles shall be redriven to the required tip elevation.  Upward movement in the amount of 0.02 foot shall be considered a heave.

1.3.7.10.2
When driving piles near or adjacent to existing structures, special consideration shall be given to all aspects of the installation procedure including the sequence of driving, in order to minimize the effects of heave on the existing structure.  The proposed sequence of driving shall be reviewed by the Lockheed Martin Construction Engineer.

1.3.7.10.3
Except to perform weld splices, driving of piles shall be continuous without interruption until the pile has been driven to its indicated depth or blow count.  All batter piles shall be kept in their correct location and batter during and after driving until accepted by the Lockheed Martin Construction Engineer.

1.3.7.10.4
Timber piles shall be driven no harder than 25 blows per foot.  In order to avoid excessively hard driving in the installation of piles to tip embedments of 40 to 45 feet below grade, it will be necessary to prebore through the thin strata of dense sand first encountered at depths of 19 to 20.5 feet below grade.  Preboring shall be done using wet rotary methods and a "fish-tail" bit having a maximum diameter of six inches, and shall be limited to a depth of about 25 feet.  After preboring to this depth, the timber piles shall be placed in the prebored holes and then driven to a resistance indicative of the 15 ton design load capacity at estimated pile tip embedments of 40 to 45 feet in the underlying strata of dense-to-very-dense sand.

1.3.7.10.5
When piles of greater pile tip embedments are to be used, it shall also be necessary to prebore through the under-lying dense-to-very-dense sand.  In this instance, the preboring shall extend to a maximum depth of approximately 47 feet below grade.

1.3.7.10.6
No pile driving shall take place closer than 150 feet from concrete placing and curing operations.  Care shall be exercised during pile driving to avoid damage to underground utilities.  If the Contractor damages any existing utility line whether the location was previously known or unknown, report thereof shall be made immediately to the Lockheed Martin Construction Engineer.

1.3.7.11
Concrete Fill

The upper portion of pipe piles extending down to the natural soil plug or seven feet below pile cutoff, whichever is greater, shall be filled with concrete as shown on the design drawings.

1.3.7.12
Tension Loading Requirements

Pipe and treated timber piling which will be subjected to tension loading shall be provided with anchorage to the pile cap as shown on the drawings.  Care shall be exercised in the installation of the pile anchors to assure that the anchorage of the bars to the cap  and in the pile through bond embedment is maintained as shown on the drawings.

1.3.7.13
Pile Cutoff
1.3.7.13.1
The tops of all timber piles shall be cut or sawed to a true plane at the distance above the pile tip shown on the drawings to within an accuracy of 1/4" +.  The length of pile above the elevation of cutoff shall be sufficient to permit the complete removal of all material injured by driving.  All cutoff pile pieces shall be removed from the work area and disposed of as directed by the Lockheed Martin Construction Engineer.

1.3.7.13.2
The tops of all steel sections shall be cut off true and straight within 1/4" + of the elevation shown on the design drawings and left in a true round condition prior to being filled with concrete.

1.3.7.13.3
Sheet piling is intended to be removed once the concrete has set; therefore, the tops of the driven sheet piling sections are not required to be level and true.  Variations in the elevations of the sections are permissible provided the sections are driven to the elevation shown on the design drawings, are at least as long as shown on the design drawings, and do not extend up so far as to interfere with other work to be done on this job.

1.3.7.14
Welding


Welding shall be performed by craftsmen qualified by tests as prescribed by AWS D1.1.  The Contractor shall provide certification by a testing laboratory approved by the Lockheed Martin Construction Engineer that each welder has passed qualification tests within the preceding 12 month period.  Welding equipment shall produce proper current for satisfactory welding and shall be provided with voltage regulation for variation of weld heat as may be required for different types of work.

1.3.7.15
Missing Piles

The Contractor shall be held responsible for any piles omitted.  At whatever stage of work discovered, missing piles shall be provided and driven in the proper location without extra cost.

1.3.8
Inspection
1.3.8.1
Lockheed Martin will provide the services of a testing laboratory to witness and monitor all driving of test and permanent piles and to monitor all test pile loading.

1.3.8.2
The Contractor shall keep a complete record of each pile driven.  This record shall include a plan, pile number, length, diameter (butt and cutoff location), driven length below cutoff, location displacement of pile from plan location, and penetration in blows per foot for the entire length of driving.  The type hammer used, its rated energy, and the air or steam pressure during the driving period shall also be recorded.

1.3.9
Special Conditions
1.3.9.1
Care shall be taken to prevent damage to the piles.  Where the protective shell of creosoted wood is abraded or damaged between the cutoff point and a point that will be not less than ten feet below the ground after driving, the piles shall be inspected in the leads.  The Lockheed Martin Construction Engineer shall determine whether the protective shell can be repaired or the pile rejected.  Where repairs are approved, the abraded or damaged areas shall be liberally painted or swabbed with three applications of creosote.

1.3.9.2
The Contractor shall verify that site conditions will support the type of pile installation equipment proposed for use during pile driving and testing operations.

1.3.9.3
The Contractor shall give 48 hours prior notice to Lockheed Martin Construction Engineer prior to installation of any individual pile or group of piles.

1.3.9.4
The Contractor shall submit a schedule of pile driving to the Lockheed Martin Construction Engineer prior to commencement of pile driving operations.

1.3.9.5
The Contractor shall insure that a representative of Lockheed Martin's testing laboratory is present during all pile driving and testing operations.

1.3.9.6
Timber piles shall not be spliced.

1.3.9.7
Maximum deviation from vertical for plumb piles shall be one in 48.

1.3.9.8
Maximum deviation from required angle for batter piles shall be one in 24.

1.3.9.9
Centerline of top of pile shall be three inches maximum deviation from location shown on design drawings.
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