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SECTION 316213 - CONCRETE PILES
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

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 SUMMARY

A. Section includes [hollow] [solid], precast prestressed concrete piles.

1.2 UNIT PRICES

Coordinate with bidding and proposal forms as well as Section 012200 "Unit Prices."

A. The Contract Sum: Base the Contract Sum on number and dimensions of piles indicated from tip to cutoff, plus not less than 12 inches (305 mm) of overlength.

B. Work of this Section is affected as follows:

Retain first subparagraph below for unit prices based on pile length.

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 as determined by Architect measured to nearest 12 inches (305 mm).

a. Additional payment for splices required to extend pile lengths in excess of that indicated will be calculated at unit prices stated in the Contract.

Retain first subparagraph below for unit prices based on number of piles.

2. Additional payment for number of piles in excess of that indicated, and credit for number of piles less than that indicated, will be calculated at unit prices stated in the Contract.

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

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

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

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance: Piles shall withstand transportation, erection, and driving stresses and design loads within limits indicated and under conditions existing at Project site.

Retain subparagraph below if design loads are not indicated on Drawings.

1. Design Loads: <Insert loads>.

Retain paragraph below if Contractor is required to assume responsibility for design.

B. Delegated Design: Design piles, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: Prepared by or under the supervision of a qualified professional engineer detailing fabrication and lifting devices necessary for handling and driving piles.

1. Indicate pile dimensions, cross sections, locations, and sizes. Show details of pile splices and shoes.

2. Indicate types of reinforcement, including prestressing strand, and detail fabricating, bending, and placing.

3. Indicate layout and dimensions, and identify each pile. Indicate welded connections by AWS standard symbols. Detail cast-in hardware.

4. Indicate transportation, storage, and lifting points.

Paragraph below is defined in Section 013300 "Submittal Procedures" as a "Delegated-Design Submittal." Retain if Work of this Section is required to withstand specific design loads and design responsibilities have been delegated to Contractor or if structural data are required as another way to verify compliance with performance requirements. Professional engineer qualifications are specified in Section 014000 "Quality Requirements."

C. Delegated-Design Submittal: For concrete piles, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

1.5 INFORMATIONAL SUBMITTALS

A. Welding certificates.

B. Concrete design mixes.

C. Material certificates.

D. Material test reports.

E. Pile-Driving Equipment Data: Include type, make, and rated energy range; weight of striking part of hammer; weight of drive cap; and, type, size, and properties of hammer cushion.

F. Pile-driving records.

G. Field quality-control reports.

1.6 QUALITY ASSURANCE

Pile fabricators will usually be certified for both B2 and C2 product groups and categories. Product Group B in first paragraph below refers to bridge construction; Group C refers to commercial structural precast concrete.

A. Manufacturer Qualifications: Participates in PCI's Plant Certification Program and is designated a PCI-Certified Plant for [B2] [and] [C2] product group and category, or better.

B. Design Practices: ACI 318 (ACI 318M) and the recommendations in PCI Committee Report: "Recommended Practice for Design, Manufacture and Installation of Prestressed Concrete Piling."

C. Quality-Control Standard: PCI MNL-116, "Manual for Quality Control for Plants and Production of Structural Precast Concrete Products."

D. Comply with ACI 301, "Specifications for Structural Concrete."

Retain "Welding Qualifications" Paragraph below if shop or field welding is required. If retaining, also retain "Welding certificates" Paragraph in "Informational Submittals" Article.

E. Welding Qualifications: Qualify procedures and personnel according to the following:

Retain applicable subparagraphs below.

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel".

2. AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Handle and store piles at Project site to prevent cracking, distorting, warping, or other physical damage, and so markings are visible.

B. Lift and support piles only at designated lifting or supporting points as shown on Shop Drawings.

PART 2 -  PRODUCTS

2.1 STEEL REINFORCEMENT

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

Retain first paragraph below when anticipating welding of reinforcing bars.

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M.

C. Galvanized Reinforcing Bars: ASTM A 767/A 767M, Class II zinc coated, hot-dip galvanized after fabrication and bending, as follows:

Retain one of two options in subparagraph below for type of reinforcement to be galvanized.

1. Steel Reinforcement: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM A 706/A 706M], deformed.

D. Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M or ASTM A 934/A 934M, as follows:

Retain one of two options in subparagraph below for type of reinforcement to be epoxy coated.

1. Steel Reinforcement: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM A 706/A 706M], deformed.

E. Plain Steel Wire: ASTM A 82/A 82M, [as drawn] [galvanized].

F. Deformed-Steel Wire: ASTM A 496/A 496M.

G. Epoxy-Coated-Steel Wire: ASTM A 884/A 884M, Class A coated, [plain] [deformed].

2.2 PRESTRESSING TENDONS

A. Prestressing Strand: ASTM A 416/A 416M, Grade 250 or 270 (Grade 1725 or 1860); uncoated, seven-wire, low-relaxation strand.

2.3 CONCRETE MATERIALS

A. Portland Cement: ASTM C 150, [Type I or Type III] [Type II], of same type, brand, and source.

Retain mineral or cementitious admixtures in both subparagraphs below if permitted.

1. Fly Ash: ASTM C 618, Class C or F.

2. Silica Fume: ASTM C 1240, amorphous silica.

B. Normal-Weight Aggregates: Except as modified by PCI MNL-116, ASTM C 33, with coarse aggregates complying with [Class 4S] [Class 4M] [Class 1N] <Insert class>. Provide aggregates from single source.

C. Water: Potable, complying with chemical limits of PCI MNL-116.

D. Air-Entraining Admixture: ASTM C 260.

2.4 PILE ACCESSORIES

Retain first paragraph below if pile-tip protection is required for very hard strata.

A. Pile Shoes: 1-inch- (25-mm-) thick, minimum, carbon-steel plate fabricated to match shape of pile tip.

B. Pile Splices: Manufactured from carbon-steel plates or castings and capable of developing strength of continuous pile at splice location.

2.5 CONCRETE MIXES

A. Prepare design mixes for each type of concrete required.

1. Limit use of fly ash and silica fume to not exceed, in total, [25] <Insert number> percent of portland cement by weight.

B. Proportion mixes by either laboratory trial batch or field test data methods according to ACI 211.1, with materials to be used on Project, to provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days): [8000 psi (55.2 MPa)] [7000 psi (48.3 MPa)] [6000 psi (41.4 MPa)] [5000 psi (34.5 MPa)] <Insert strength>.

2. Maximum Water-Cementitious Material Ratio: 0.40.

3. Air Content: [6.0 percent, plus or minus 1.5] [2.5 to 4.5] percent.

2.6 FABRICATION

A. Reinforcement: Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy bond with concrete.

B. Prestress tendons for piles by either pretensioning or post-tensioning methods. Comply with PCI MNL-116.

C. Pile Shoes: Accurately position and secure pile shoes at pile tips so as to not affect pile alignment during driving. Weld pile shoes to longitudinal reinforcements.

D. Pile Splices: Accurately position and secure pile-splice segments requiring embedding in tips of piles.

E. Place concrete in a continuous operation to prevent seams or planes of weakness from forming in piles. Comply with requirements in PCI MNL-116 for measuring, mixing, transporting, and placing concrete.

F. Fabricate precast prestressed concrete piles straight and true to size and shape with exposed edges and corners precise and true so each finished unit complies with PCI MNL-116 and PCI MNL-135 product tolerances.

G. Finish: Fabricate concrete piles with normal plant-run finish produced in forms that impart a smooth finish to concrete. Small surface holes caused by air bubbles, normal color variations, form joint marks, and minor chips and spalls will be tolerated. Major or unsightly imperfections, honeycombs, or structural defects are not permitted.

1. Finish unformed surfaces by trowel unless otherwise indicated.

H. Pile-Length Markings: Mark each pile with horizontal lines at 12-inch (305-mm) intervals; label the distance from pile tip at 60-inch (1.52-m) intervals.

2.7 SOURCE QUALITY CONTROL

Always retain first paragraph below because it establishes the minimum standard of plant testing and inspecting.

A. Testing: Test and inspect piles according to PCI MNL-116.

B. Piles will be considered defective if they do not pass tests and inspections.

PART 3 -  EXECUTION

3.1 DRIVING PILES

Indicate tip elevations and limiting penetration resistance on Drawings or insert here.

A. General: Continuously drive piles to elevations or penetration resistance indicated. Establish and maintain axial alignment of leads and piles before and during driving.

B. 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.

C. Pile Splices: Splice piles during installation and align pile segments concentrically.

D. 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 (102 mm) from location indicated after initial driving, and 6 inches (152 mm) after pile driving is completed.

2. Plumb: Maintain 1 inch (25 mm) in 4 feet (1.2 m) from vertical, or a maximum of 4 inches (102 mm), measured when pile is aboveground in leads.

3. Batter Angle: Maximum 1 inch (25 mm) in 4 feet (1.2 m) from required angle, measured when pile is aboveground in leads.

E. 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.

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

G. Pile-Driving Records: Maintain accurate driving records for each pile[, compiled and attested to by a qualified professional engineer].

3.2 FIELD QUALITY CONTROL

A. Special Inspections: [Owner will engage] [Engage] a qualified special inspector to perform the following special inspections:

1. Pile foundations.

2. <Insert special inspections>.

B. Testing Agency: [Owner will engage] [Engage] a qualified independent testing agency to perform tests and inspections.

C. Tests and Inspections:

1. Dynamic Pile Testing: High-strain dynamic monitoring shall be performed and reported according to ASTM D 4945 during initial driving and during restriking on [5 single] [3 percent of] <Insert number or percent of> piles.

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