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SECTION 02459 - TIMBER PILES
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes round timber piles.

B. Related Sections include the following:

List below only construction that the reader might expect to find in this Section but is specified elsewhere.

1. Division 6 Section "Rough Carpentry" for dimension lumber framing, bracing, and pile caps.

2. Division 6 Section "Heavy Timber Construction" for timber framing, bracing, and pile caps.

1.3 UNIT PRICES

Retain this Article if unit prices apply to Work of this Section; coordinate with bidding and proposal forms as well as Division 1 Section "Unit Prices."

A. General:  Refer to Division 1 Section "Unit Prices" for piles affected by unit prices.

B. The Contract Sum:  Base the Contract Sum on number and dimensions of piles indicated from tip to cutoff, plus not less than 12 inches (300 mm) of overlength for cutting piles at cutoff elevations.

C. Measurement:  Using data obtained during pile driving, Architect will calculate actual total net length of piles installed.  Measurements will be based on effective length of piles in place, with lengths measured to nearest 12 inches (300 mm).

1. Additional payment for pile lengths in excess of that indicated, and credit for pile lengths less than that indicated, will be calculated at unit prices stated in the Contract, based on net addition or deduction to total pile length.

2. Unit prices include labor, materials, tools, equipment, and incidentals for furnishing, driving, cutting off, and capping piles and disposing of cutoffs.

3. Test piles that become part of permanent foundation system will be considered as an integral part of the Work.

4. No payment will be made for rejected piles, including piles driven out of tolerance, defective piles, or piles damaged during handling or driving.

1.4 SUBMITTALS

A. Product Data:  For each type of wood pile and accessory indicated.

B. Shop Drawings:  Show fabrication and installation details for piles, including details of driving shoes, tips or boots, and pile butt protection.

Retain subparagraph below if static pile tests are specified.

1. Include arrangement of static pile reaction frame, test and anchor piles, equipment, and instrumentation.  Submit structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

C. Round timber pile treatment data as follows, including chemical treatment manufacturer's written instructions for handling, storing, installing, and finishing treated material:

1. For each type of preservative-treated timber product include certification by treating plant stating type of preservative solution and pressure process used, net amount of preservative retained, and compliance with applicable standards.

2. For waterborne-treated products include statement that moisture content of treated materials was reduced to levels indicated before shipment to Project site.

D. Warranty of chemical treatment manufacturer for each type of treatment.

Retain paragraph below if procedures for welder certification are retained in "Quality Assurance" Article.

E. Welding certificates.

Coordinate paragraph below with qualification requirements in Division 1 Section "Quality Requirements" and as supplemented in "Quality Assurance" Article.

F. Qualification Data:  For [Installer] [professional engineer] [and] [testing agency].

First paragraph below is based on impact equipment.  Revise equipment submittal if vibratory hammers or other nonimpact equipment is required.

G. Pile-Driving Equipment:  Include type, make, maximum rated energy, and rated energy per blow of hammer; weight of striking part of hammer; weight of drive cap; details, type, and structural properties of hammer cushion; and details of follower and jetting equipment.

H. Static Pile Test Reports:  Submit within two days of completing each test.

I. Pile-Driving Records:  Submit within two days of driving each pile.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A firm experienced in installing driven piles similar in material, design, and extent indicated for this Project, whose work has resulted in construction with a record of successful in-service performance.

1. Installer's responsibility includes providing a qualified professional engineer to prepare pile driving records.

Retain paragraph below if Contractor or fabricator selects testing agency.

B. Testing Agency Qualifications:  An independent testing agency[, acceptable to authorities having jurisdiction,] qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.

Delete paragraph below unless shop-welded driving shoes are required.  Retain "Welding certificates" Paragraph in "Submittals" Article if retaining below.  AWS states that welding qualifications remain in effect indefinitely unless welding personnel have not welded for more than six months or there is a specific reason to question their ability.

C. Welding Standards:  Qualify welding procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel."

Delete paragraph below if Work of this Section is not extensive or complex enough to justify a preinstallation conference.  If retaining, coordinate with Division 1.

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section " Project Management and Coordination."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver piles to Project site in such quantities and at such times to ensure continuity of installation.  Handle and store piles at Project site to prevent breaks, cuts, abrasions, or other physical damage.

1. Do not drill holes or drive spikes or nails into pile below cutoff elevation.

1.7 PROJECT CONDITIONS

A. Protect structures, underground utilities, and other construction from damage caused by pile driving.

Delete, relocate, or revise paragraph below according to office practice.  Delete if geotechnical report is part of the Contract Documents.

B. Site Information:  A geotechnical report has been prepared for this Project and is [included] [referenced] elsewhere in the Project Manual for information only.

PART 2 -  PRODUCTS

2.1 TIMBER PILES

A. Round Timber Piles:  ASTM D 25, unused, clean peeled, one piece from butt to tip; of the following species and size basis:

Select one option from subparagraph below.  Although coastal Douglas fir on West Coast and southern pine on East Coast prevail, this may not be true regionally.  Alternatively, if species selection is left to Contractor, revise below and specify allowable unit stresses.

1. Species:  [Coastal Douglas fir] [Southern yellow pine] <Insert species>.

Select one option from subparagraph below.  ASTM D 25 separately tabulates a range of butt and tip circumferences for timber piles as well as butt and tip circumferences for Class A and Class B piles.  Tip circumference is specified solely for "8-inch (200-mm) tip and natural taper" piles.  Typically, butt circumference is specified for friction piles, tip circumference for end-bearing piles.  Indicate lengths and sizes here or on Drawings.

2. Size Basis:  [Butt circumference] [Class A] [Class B] [Tip circumference] [8-inch (200-mm) tip and natural taper].

Select one option from paragraph below if applicable.  AWPA C3 is the basic standard for preservative treatment of piles.  AWPA C18 augments AWPA C3 for marine construction.  AWPA C14 augments AWPA C3 for highway construction.

B. Pressure-treat round timber piles according to AWPA C3[ and] [AWPA C18] [AWPA C14] as follows:

Select one option from subparagraph below.  AWPA C3 sets retention rates of preservative treatments for different species according to service conditions, which are represented in AWPA C3 and AWPA C14.  AWPA C18 applies only to marine construction.  Revise subparagraph if minimum retention rates for preservative treatment are required.

1. Service Condition:  [Land and freshwater] [Foundation] [Marine] [Marine, dual treatment].

Select one option from subparagraph below.  Oil-borne preservatives such as pentachlorophenol are not permitted by AWPA C3 for marine service.  Last two options reflect provisions in AWPA C3, AWPA C14, and AWPA C18 for higher retentions of waterborne treatments or dual treatment of marine piles subject to severe borer hazard.  Verify whether local restrictions of preservatives' VOCs apply.

2. Treatment:  [Waterborne preservative] [Creosote or creosote solution] [Oil-borne preservative] [Waterborne preservative, creosote or creosote solution, or oil-borne preservative] [Waterborne preservative, severe marine borer hazard] [Dual treatment consisting of waterborne preservative, followed by creosote or creosote solution].

2.2 PILE ACCESSORIES

Retain paragraph and subparagraphs below if pile-tip reinforcement is required.  Pile shoes differ in shape from arrow points to flat boots.  Revise below if steel-sheet-fabricated boot or another type of tip is required.

A. Driving Shoes:  Fabricate from ASTM A 1011, hot-rolled carbon-steel strip to suit pile-tip diameter, of the following type and thickness, and secure to pile tip so as to not affect pile alignment during driving.

1. Type:  [Flat boot] [Arrow point].

2. Thickness:  [3/16 inch (4.8 mm)] [1/4 inch (6 mm)].

Retain paragraph below if strapping is required for severe driving conditions.

B. Strapping:  1-1/4-inch- (32-mm-) wide, 0.031-inch- (0.78-mm-) thick, cold-rolled, heat-treated steel; painted and waxed.

2.3 FABRICATION

Delete first paragraph below if pile testing is not used to verify pile lengths.  Revise if another procedure is required.  Insert time period for design professional's action if required.

A. Pile Lengths:  After reviewing static pile test reports, Architect will verify pile lengths.

B. Pile Tips:  Cut and shape pile tips to accept driving shoes.  Fit and fasten driving shoes to pile tips according to manufacturer's written instructions.

C. Pile Butt:  Trim pile butt and cut perpendicular to longitudinal axis of pile.  Chamfer and shape butt to fit tightly to driving cap of hammer.

Revise first paragraph below if another strapping arrangement is required or if strapping is also required at tip or intermediate points.

D. Strapping:  Securely fasten two straps approximately 18 inches (450 mm) and 24 inches (600 mm) from pile butt.  Encircle pile twice, tension strap by hand-operated or pneumatic tensioner, and clip to pile.

E. Field-Applied Wood Preservative:  Treat field cuts, holes, and other penetrations according to AWPA M4.

1. Coal-tar roofing cement for treating drilled holes or sealing cutoffs shall be free of asbestos.

F. Pile-Length Markings:  Permanently mark each pile with horizontal lines at 12-inch (300-mm) intervals; mark the distance from pile tip at 60-inch (1500-mm) intervals.

PART 3 -  EXECUTION

3.1 EXAMINATION

Revise this Article to suit Project.

A. Site Conditions:  Do not start pile-driving operations until earthwork fills have been completed or excavations have reached an elevation of 6 to 12 inches (150 to 300 mm) above bottom of footing or pile cap.

3.2 DRIVING EQUIPMENT

A. Pile Hammer:  Air-, steam-, or diesel-powered type capable of consistently delivering driving energy to pile within range recommended by hammer manufacturer for length and weight of pile and character of subsurface material anticipated.

Select paragraph above or first paragraph below.  Revise above by adding a rated energy range if required.  Revise below to list limiting penetration rates during final driving instead of ultimate pile capacity if required.

B. Pile Hammer:  Air-, steam-, or diesel-powered type capable of developing ultimate pile capacity indicated considering length and weight of pile and character of subsurface material anticipated.

C. Hammer Cushions and Driving Caps:  Between hammer and top of pile, provide hammer cushion and loosely fitted steel driving cap allowing rotation of pile without restraint recommended by hammer manufacturer.

D. Leads:  Use fixed or rigid-type pile-driver leads that will hold full length of pile firmly in position and in axial alignment with hammer.  Extend leads to within 24 inches (600 mm) of elevation at which pile enters ground.

3.3 STATIC PILE TESTS

Retain this Article if load testing is required to verify design assumptions during pile installation.  Load testing is usually performed before permanent pile installation.

A. General:  Static pile tests will be used to verify design pile lengths and to confirm design load capacity of piles.

Revise subparagraphs below to suit Project.

1. Furnish test piles [60 inches (1500 mm)] <Insert dimension> longer than production piles.

2. Actual length of piles will be based on results of static pile tests.

B. Pile Tests:  Arrange and perform the following pile tests:

Select appropriate tests below.  Add optional loading apparatus and loading procedures if required.

1. Axial Compressive Static Load Test:  ASTM D 1143.

2. Axial Tension Static Load Test:  ASTM D 3689.

3. Lateral Load Test:  ASTM D 3966.

Delete paragraph below if not required.

C. Equip each test pile with two telltale rods, according to ASTM D 1143, for measuring deformation during load test.

Revise penetration rate and number of blows in first paragraph below to suit Project.

D. Drive test piles at locations indicated to a tip elevation below final cutoff elevation equal to pile length specified as basis of bid, or to refusal, whichever occurs first.  Piles will be considered as driven to refusal when 5 blows of hammer are required to produce a total penetration of 1/4 inch (6 mm) or less.

Revise number of days in subparagraph below to suit Project.

1. Allow a minimum of seven days to elapse after driving test piles before starting pile testing.

E. Provide pile reaction frame, anchor piles, equipment, and instrumentation with sufficient reaction capacity to perform tests.  Notify Architect at least 48 hours in advance of performing tests.  On completion of testing, remove testing structure, anchor piles, equipment, and instrumentation.

Select number of piles from options in subparagraph below or revise to suit Project.  Numbers are examples only.

1. Number of Test Piles:  [Two single] [Two single piles and one group of three] [One group of three] piles.

F. Driving Test Piles:  Use test piles identical to those required for Project and drive with appropriate pile-driving equipment operating at rated driving energy to be used in driving permanent piles.

Revise subparagraph below to include pile design loads if required.  Respective ASTM load test standards include default loading procedures as percentages of pile design loads.  Revise if piles are loaded to failure.

1. Pile Design Load:  [As indicated] <Insert load>.

Revise first paragraph and subparagraphs below to suit Project.  Criteria are examples only.

G. Approval Criteria:  Allowable design capacity of test piles shall be one-half of the load that results in the lesser of the following two values:

1. Net settlement, after deducting rebound, of not more than 0.01 inch/ton (0.25 mm/1000 kg) of test load.

2. Gross settlement of not more than 1 inch (25 mm), provided that load-settlement curve shows no sign of failure.

H. Test Pile-Driving Records:  Prepare driving records for each test pile,  compiled and attested to by a qualified professional engineer.  Include same data as required for driving records of permanent piles.

I. Test piles that comply with requirements, including location tolerances, may be used on Project.

3.4 DRIVING PILES

Indicate tip elevations and limiting penetration resistance on Drawings or add here if retaining paragraph below without option.  If retaining option, coordinate with and retain "Static Pile Tests" Article.

A. General:  Continuously drive piles to elevations or penetration resistance indicated[ or established by static load testing of piles].  Establish and maintain axial alignment of leads and piles before and during driving.

Delete paragraph below if not required.

B. Spudding:  Drive spud piles through overlying highly resistant strata or obstructions and withdraw for reuse.

Delete first paragraph and subparagraph below if predrilling is not permitted.  Revise limitations to suit Project or if prejetting is permitted.  Predrilling may also be used to penetrate hardpan, cemented strata, hard clay, or dense compacted clay.

C. Predrilling:  Provide pre-excavated holes for piles driven within 15 feet (4.5 m) of existing structures or underground utilities, to depths indicated.  Drill holes with a diameter less than the largest cross-section dimension of pile.

1. Firmly seat pile in predrilled hole by driving with reduced energy before starting final driving.

D. Heaved Piles:  Redrive heaved piles to tip elevation at least as deep as original tip elevation with a driving resistance at least as great as original driving resistance.

Revise first paragraph below if splices are permitted and add splice details to Drawings.

E. Pile Splices:  Splices will not be permitted.

F. Driving Tolerances:  Drive piles without exceeding the following tolerances, measured at pile heads:

Review tolerances in three subparagraphs below and revise to suit Project or office standards.

1. Location:  4 inches (100 mm) from location indicated after initial driving, and 6 inches (150 mm) after pile driving is completed.

2. Plumb:  Maintain 1 inch (25 mm) in 10 feet (3 m) from vertical, or a maximum of 4 inches (100 mm), measured when pile is above ground in leads.

3. Batter Angle:  Maximum 1 inch (25 mm) in 10 feet (3 m) from required angle, measured when pile is above ground in leads.

G. Withdraw damaged or defective piles and piles that exceed driving tolerances and install new piles within driving tolerances.  Fill holes left by withdrawn piles as directed by Architect.

Retain applicable subparagraphs below.

1. Rejected piles may be abandoned and cut off as directed by Architect.

2. Leave rejected piles in place and install new piles in locations as directed by Architect.

3. Fill holes left by withdrawn piles that will not be filled by new piles using cohesionless soil material such as gravel, broken stone, and gravel-sand mixtures.  Place and compact in lifts not exceeding 72 inches (1800 mm).

H. Cutting Off:  Cut off butts of driven piles square with pile axis and at elevations indicated.

I. Pile-Driving Records:  Maintain accurate driving records for each pile, compiled and attested to by a qualified professional engineer.  Include the following data:

1. Project name and number.

2. Name of Contractor.

3. Pile species.

4. Pile location in pile group and designation of pile group.

5. Sequence of driving in pile group.

6. Pile dimensions.

7. Ground elevation.

8. Elevation of tips after driving.

9. Final tip and cutoff elevations of piles after driving pile group.

10. Records of redriving.

11. Elevation of splices.

12. Type, make, model, and rated energy of hammer.

13. Weight and stroke of hammer.

14. Type of pile-driving cap used.

15. Cushion material and thickness.

16. Actual stroke and blow rate of hammer.

17. Pile-driving start and finish times, and total driving time.

18. Time, pile-tip elevation, and reason for interruptions.

19. Number of blows for each 12 inches (300 mm) of penetration, and number of blows per 1 inch (25 mm) for the last 6 inches (150 mm) of driving.

20. Pile deviations from location and plumb.

21. Preboring, jetting, or special procedures used.

22. Unusual occurrences during pile driving.

3.5 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent testing agency to perform field quality-control testing.

Revise number or percentage of piles in paragraph below to suit Project.  Numbers are examples only.

B. High-strain dynamic monitoring shall be performed and reported according to ASTM D 4945 during initial driving and during restriking on [12 single] [15 percent of] piles.

Revise paragraph below to a percentage of piles to be tested if required.  Low-strain integrity testing does not appear to be subject to consensus-standard testing procedures.  Consider adding particular tests and acceptance criteria that help inform Contractor on status of Work.

C. Low-strain integrity measurement shall be performed and reported for each pile.

3.6 DISPOSAL

A. Remove withdrawn piles and cutoff sections of piles from site and legally dispose of them off Owner's property.

END OF SECTION 02459
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