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SECTION 316223 - COMPOSITE 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 concrete-filled steel [shell] [pipe] piles.

1.2 UNIT PRICES

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

A. General: See Section 012200 "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 (305 mm) of overlength.

C. 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 ACTION SUBMITTALS

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

B. Shop Drawings: Show fabrication and installation details for piles, including splices and tip details.

1. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.

2. Indicate locations, sizes, type, and arrangement of reinforcement.

1.4 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. Include mandrel type and details.

F. Pile-driving records.

G. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Comply with requirements in 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.

B. 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 D1.3, "Structural Welding Code - Sheet Steel."

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations in Section 316200 "Driven Piles" for cautions about naming manufacturers. Retain paragraph and list of manufacturers below. See Section 016000 "Product Requirements."

A. Manufacturers: Subject to compliance with requirements, [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

1. Fluted Pile Shells:

a. Monotube Pile Corporation; Davidson Pipe Supply Co.

b. <Insert manufacturer's name>.

2. Helically Corrugated Pile Shells:

a. CONTECH Construction Products Inc.
b. <Insert manufacturer's name>.

2.2 STEEL SHELL PILES

Retain first paragraph below if fluted pile shells are required.

A. Fluted Pile Shells: Manufacturer's standard, vertically fluted pile shells; cold formed from steel sheet; 50,000-psi (345-MPa) minimum yield strength after forming. Fabricate watertight, uniformly tapered sections with forged-steel conical nose welded to tip.

Retain first subparagraph below if extension sections are required.

1. Constant Diameter Extensions: Fabricate with splice overlap capable of telescoping into tapered section.

Retain one of three options in first subparagraph below.

2. Taper: [0.14 inch in 12 inches (1:86)] [0.25 inch in 12 inches (1:48)] [0.40 inch in 12 inches (1:30)].

Retain one of four options in subparagraph below, corresponding to obsolete 9-, 7-, 5-, or 3-gage steel designations, respectively.

3. Thickness: [0.150 inch (3.80 mm)] [0.179 inch (4.55 mm)] [0.209 inch (5.31 mm)] [0.239 inch (6.07 mm)].

Retain paragraph below if helically corrugated pile shells are required.

B. Helically Corrugated Pile Shells: Manufacturer's standard, helically corrugated, uniform-diameter, steel sheet shell piles; of sufficient strength and thickness to remain watertight and resist distortion and buckling due to soil pressure, internal mandrel operation, or redriving. Fabricate in one-piece lengths with 3/16-inch- (4.76-mm-) thick, minimum steel-plate boot continuously welded to tip and as follows:

2.3 STEEL PIPE PILES

Yield strength of Grade 2 pipe is 35 ksi (240 MPa); Grade 3 pipe is 45 ksi (310 MPa).

A. Steel Pipe: ASTM A 252, [Grade 2] [Grade 3]; seamless or welded.

2.4 STEEL REINFORCEMENT

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

Retain first paragraph below when welding of reinforcing bars is anticipated.

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].

2.5 CONCRETE MATERIALS

A. Portland Cement: ASTM C 150, Type I or II.

Retain mineral or cementitious admixtures in both subparagraphs below if permitted. Ready-mix plant blends these materials with portland cement.

1. Fly Ash: ASTM C 618, Class C or F.

2. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Retain first paragraph below if blended hydraulic cement, blended at cement plant, is permitted. Retain one of four options below.

B. Blended Hydraulic Cement: ASTM C 595, [Type IS, portland blast-furnace slag] [Type IP, portland-pozzolan] [Type I (PM), pozzolan-modified portland] [Type I (SM), slag-modified portland] cement.

Retain one of three options in first paragraph below or revise to suit Project. ASTM C 33 limits deleterious substances in coarse aggregate depending on climate severity and in-service location of concrete. Classes 3S, 3M, and 1N apply to severe, moderate, and negligible weathering regions, respectively, unless stricter limits, such as those in first two options, are specified. Insert aggregate gradation if required.

C. Normal-Weight Aggregates: ASTM C 33, [Class 4S] [Class 4M] [Class 1N] <Insert class>, uniformly graded, 3/4-inch (19-mm) maximum aggregate size. Provide aggregates from a single source.

D. Water: Potable, complying with ASTM C 94/C 94M requirements.

E. Admixtures:

Retain one or more admixtures in subparagraphs below.

1. Air-Entraining Admixture: ASTM C 260.

2. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

3. Retarding Admixture: ASTM C 494/C 494M, Type B.

4. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

5. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

6. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.

7. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

2.6 PILE ACCESSORIES

Retain this article if manufactured pile accessories are required for steel pipe piles. Delete if steel shell piles are required.

A. Driving Points: Manufacturer's standard 60-degree conical driving point, with integral reinforcing ribs, to provide full bearing of pipe pile tip. Fabricate from steel castings as follows:

Retain paragraph above if tip of steel pipe pile is closed; retain one of first two paragraphs below if cutting shoes are required in open-ended steel pipe piles.

B. Inside Cutting Shoes: Manufacturer's standard, inside-flanged, open-ended cutting shoe, to provide full bearing of pipe pile tip. Fabricate from steel castings as follows:

C. Outside Cutting Shoes: Manufacturer's standard, outside-flanged, open-ended cutting shoe, to provide full bearing of pipe pile tip. Fabricate from steel castings as follows:

D. Splice Coupling: Manufacturer's standard splice coupling, rolled from ASTM A 36/A 36M, carbon-steel bar or cast from heat-treated carbon steel, ASTM A 27/A 27M, Grade 65-35 (Grade 450-240), with interior stop and internally tapered for friction fit driving.

2.7 CONCRETE MIXES

A. Prepare concrete design mixes according to ACI 301, determined by either laboratory trial batch or field test data basis.

B. Proportion mixes according to ACI 301 to provide normal-weight concrete suitable for piles with the following properties:

1. Compressive Strength (28 Days): [5000 psi (34.5 MPa)] [4000 psi (27.6 MPa)] [3000 psi (20.7 MPa)] <Insert strength>.

2. Maximum Water-Cementitious Material Ratio at Point of Placement: [0.45] [0.50] <Insert ratio>.

3. Slump Limit: [5 inches (127 mm)] [8 inches (203 mm)] <Insert slump>, plus or minus 1 inch (25 mm).

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

2.8 FABRICATION

Retain one of first two paragraphs below.

A. Fabricate full-length piles to eliminate splicing during driving.

B. Fabricate full-length piles by splicing pile lengths together. Maintain axial alignment of pile lengths. Maintain structural properties of pile across splice.

C. Fit and weld [driving points] [cutting shoes] to tip of pile according to manufacturer's written instructions and AWS D1.1/D1.1M for procedures, appearance and quality of welds, and methods used in correcting welding work.

D. 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.

PART 3 -  EXECUTION

3.1 STEEL REINFORCEMENT

A. Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.

B. Fabricate and install reinforcement cages symmetrically about axis of pile [shell] [pipe] in a single unit.

3.2 CONCRETE PLACEMENT

A. Place concrete in a continuous operation and without segregation immediately after cleaning out pile [shell] [pipe].

B. Place concrete by means of bottom discharge bucket, flexible drop chute, steep-sided funnel hopper, or tremie or pump concrete into place.

C. Place concrete in a dry pile [shell] [pipe] unless placement underwater is approved by Architect.

D. Consolidate final 10 feet (3 m) of concrete during placement to ensure that concrete is thoroughly worked around steel reinforcement and into corners.

3.3 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.

Retain first paragraph below for open-ended steel pipe piles filled with concrete.

E. Excavation: Clean out steel pipe pile by removing soil and debris from inside pile before placing steel reinforcement or concrete.

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].

3.4 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.

Retain welding inspection in first subparagraph below if pile splices are permitted.

3. Weld Testing: In addition to visual inspection, welds shall be tested and inspected according to AWS D1.1/D1.1M.

4. Concrete: Sampling and testing of concrete for quality control shall include the following:

a. Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with ASTM C 94/C 94M.

1) Slump: ASTM C 143/C 143M.

2) Compressive-Strength Tests: ASTM C 39/C 39M; one set for each truck load. One specimen shall be tested at seven days, two specimens shall be tested at 28 days, and one specimen shall be retained in reserve for later testing if required.
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