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SECTION 316216
ROLLED STEEL SECTION PILES
THIS SECTION INCLUDES STEEL H-PILES.
THE ADD AND DEDUCT ARTICLE HAS BEEN DELETED FROM THIS SECTION ON DIRECTION FROM THE DIRECTOR OF DIVISION OF DESIGN.  CONTINUE TO STATE QUANTITIES OF WORK ON THE DRAWINGS.  ANY VARIANCE IN THE QUANTITY OF WORK WILL BE NEGOTIATED BY A FIELD ORDER OR CHANGE ORDER TO THE CONTRACT.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Soil Boring Data:  Document 003132.

SEE INSTRUCTIONS FOR PARAGRAPH BELOW AT END OF THIS SECTION.

B.
Steel Pile Record Drawings:  Section 017716.


C.
Reinforcing Steel:  Section 032100.


D.
Cast-In-Place Concrete:  Section 033000.


E.
Earthwork:  Section 310000.

1.02
REFERENCES


A.
Welding:  Structural Welding Code - Steel, AWS D1.1, by the American Welding Society (AWS Code).

1.03
SUBMITTALS

EDIT OR DELETE PARAGRAPH BELOW AS REQUIRED.

A.
Shop Drawings:  Submit shop drawings for the following:



1.
Splices.



2.
Pile points.



3.
Cap plates.

ADD PRODUCT DATA FOR CORROSION PROTECTION COATING IF REQUIRED.SEE INSTRUCTIONS FOR PARAGRAPH BELOW AT END OF THIS SECTION.  BE SURE TO INCLUDE FORM BD 138 IN THE PROJECT MANUAL APPENDIX.

B.
Pile and Driving Equipment Data:  Three weeks prior to delivery of pile driving equipment to the site, complete and submit the Pile And Driving Equipment Data form BD 138 (in the APPENDIX) to the Director’s Representative.  The submitted information on this form will be used to determine a driving blow count.  Each separate combination of pile and pile driving equipment proposed by the Contractor will require the submission of a corresponding form BD 138.


C.
Quality Control Submittals:



1.
Test Reports:  Submit 3 copies of steel manufacturer’s mill test reports, covering physical and chemical tests, for all steel piles.



2.
Welding Procedure Specifications:  Submit procedure specifications for each joint to be welded by flux cored arc welding.

VERIFY WITH THE SOILS DESIGNER THAT THE CONTRACTOR IS TO COMPILE THE DRIVING RECORDS.  MODIFY SUBPARAGRAPH BELOW IF STATE PERSONNEL WILL COMPILE THE RECORDS.


3.
Driving Records:  Within 2 days after driving, submit 2 copies of the driving record for each pile installed.  Include in driving record project name and number, name of contractor, pile identification, pile size and weight, date of driving, type and size of hammer used, type of driving cap, rate of operation of pile driving equipment, pile length(s) placed in leads, number and location of splices (if any), continuous record of number of blows for each foot penetration, measured set for last 5 blows, pile uplift and other unusual occurrences during driving.

1.04
QUALITY ASSURANCE


A.
Installer’s Qualifications:  The firm performing the Work of this Section shall have been regularly engaged in pile work for a period of not less than 5 years and shall be properly equipped to execute the Work.  If directed, furnish a list of projects of a similar type and magnitude executed by the firm.


B.
Welders’ Qualifications:  Welding shall be performed only by welders, welding operators, and tackers who have been qualified by tests as prescribed in the AWS Code to perform the type of welding required.


C.
Driving Equipment:



1.
Hammers:  Single or double acting steam, pneumatic or diesel hammer, with a rated striking energy of not less than 13,000 foot-pounds per blow.  Each hammer shall be equipped with a driving cap which fits the type of pile to be driven and distributes the blow of the hammer throughout the cross section of the pile.




a.
Provide sufficient boiler or compressor capacity at all times to maintain the rated hammer speed during the full time of driving a pile.  The valve mechanism and other parts of the hammer shall be maintained in first class condition so that the length of stroke for a single acting hammer and the number of blows per minute for a double acting hammer, for which the hammer is designed, will be maintained.  Any double acting hammer not operating at the rated hammer speed specified in the manufacturer’s catalog will be deemed unsatisfactory and shall be removed from the site.  Diesel hammers shall be provided with an acceptable means of measuring hammer energy.



2.
Leads:  Hammer and pile shall be supported in fixed leads arranged so as to hold the pile firmly in position and remain concentric with the anvil of the hammer while being driven.  Leads shall be constructed in such a manner as to afford freedom of movement to the hammer, and shall be held in position with guys or stiff braces to insure support to the pile during driving.  Except where piles are driven through water, leads shall be of sufficient length so that the use of followers will not be necessary.


D.
Welding Processes:  Use only shielded metal arc or flux cored arc welding.


E.
Welding Procedure Qualification:



1.
Shielded metal arc welding procedures which conform to the provisions of the AWS Code shall be considered to be prequalified.



2.
The welding procedures for flux cored arc welding shall be qualified in accordance with the following subparagraphs.  Welding, specimen preparation, specimen testing, and test results required shall be in accordance with Procedure Qualification Sheets A thru F.  Welding and machining shall be at the contractor’s expense.  Prepared specimens shall be turned over to the Director’s Representative for testing at the State’s expense.




a.
For welding procedures not previously approved by the Director, the test plate and required specimens shall be as shown on Procedure Qualification Sheet A.




b.
For welding procedures previously approved by the Director, the test plate and required specimens shall be as shown on Procedure Qualification Sheet B.




c.
To qualify a fillet welding procedure, the requirements of the appropriate foregoing subparagraph shall be met.  In addition, a T-test fillet weld shall be made and tested in accordance with paragraph 5.10.3.1 of the AWS code.



3.
Procedure Qualification Sheets A thru F will be supplied to the Contractor upon request.

1.05
DELIVERY, STORAGE, AND HANDLING


A.
Transport, store, and handle piles in a manner to prevent damage to the piles and to avoid excessive bending stress in the piles.

PART 2   PRODUCTS

2.01
MATERIALS

SIZE, WEIGHT, DESIGN (ORDERED) LENGTHS AND ALLOWABLE LOAD/ STRESSES FOR PILES SHOULD BE SHOWN ON THE DRAWINGS.H-PILES ARE ALSO AVAILABLE IN HIGH-STRENGTH STEEL (ASTM A 572, GRADES 42, 50, 55 AND 60).  ASTM A 690 COVERS STEEL H-PILES FOR USE IN MARINE ENVIRONMENTS, HOWEVER, PROTECTED A 36 STEEL CAN ALSO BE USED IN SEA WATER.

A.
Steel H-Piles:  ASTM A 36, size and weight as shown on the Drawings.

CHECK SPLICES WITH STRUCTURAL DESIGNER.

B.
Splices:  As detailed on the Drawings or, if not detailed, one of the following:



1.
Full penetration butt-welded splice which will develop 100 percent of the strength of the pile.



2.
Manufactured pile splicer welded to pile which will develop 100 percent of the strength of the pile, such as Associated Pile & Fitting Corporation’s pile splicers.

GENERALLY PILE POINTS AND CAP PLATES ARE NOT REQUIRED FOR H-PILES, BUT CHECK THESE ITEMS WITH THE SOILS DESIGNER.

C.
Pile Points:  Welded reinforcement as detailed on the Drawings fabricated from ASTM A 36 steel, or manufactured one-piece cast steel reinforcing tips welded to pile such as Associated Pile & Fitting Corporation’s pile points.


D.
Cap Plates:  Welded steel plate as detailed on the Drawings fabricated from ASTM A 36 steel.

ADD MATERIAL FOR CORROSION PROTECTION IF REQUIRED.  GENERALLY CORROSION IS NOT A FACTOR FOR H-PILES EXCEPT IN FILLS WITH A LOW pH, IN BRACKISH WATER, IN SEA WATER, OR ALONG A SHORE ADJACENT TO SEA WATER.  PROTECTION CAN BE A COATING (MOST COMMON METHOD), CONCRETE JACKETING, CATHODIC PROTECTION, OR ADDITIONAL SACRIFICIAL METAL ON THE PILE.  A COATING FOR PILES IN SEA WATER SHOULD COVER THE SPLASH AND TIDAL ZONES AND SEVERAL FEET BELOW LOW WATER.
PART 3   EXECUTION

3.01
EXAMINATION


A.
Verification of Conditions:  Verify that site conditions will support driving equipment.

3.02
PREPARATION


A.
Notify the Director’s Representative of intent to drive piles at least 5 working days before scheduled start of pile driving.


B.
Do not drive piles until excavation Work in that area has been completed down to the elevation of the bottom of the pile cap.


C.
Provide temporary site improvement, such as grillage, as necessary to protect property and safely perform the Work.

DELETE PARAGRAPH BELOW IF NOT REQUIRED.

D.
Fit and install pile points as shown or in accordance with the reinforcing tip manufacturer’s recommendations.


E.
Measure piles and mark them with white paint.  Indicate the overall length near top of pile.  Mark the entire pile length at intervals as required by driving conditions or as directed.  Measure and place graduated lines at closer intervals near top of pile.

3.03
INSTALLATION


A.
Except for making required splices, drive each pile continuously from the time it is started until it is completed unless unusual occurrences are encountered during driving.

A PILE SHOULD BE CONSIDERED DRIVEN TO “REFUSAL ON ROCK” WHEN 5 BLOWS OF AN ADEQUATE HAMMER ARE REQUIRED TO PRODUCE A TOTAL PENETRATION OF 1/4 INCH OR LESS.DELETE EITHER (OR BOTH) OF NEXT 2 PARAGRAPHS BELOW IF NOT REQUIRED.

B.
Drive end-bearing piles to practical refusal as defined on the Drawings.


C.
Drive friction piles to the required resistance (driving blowcount) to carry the designed load.


D.
Avoid damaging piles by over driving.


E.
If piles are forced up by the driving of adjacent piles, or by any other cause, drive them down again as directed and without additional cost to the State.


F.
Obstructions:  If obstructions are encountered in the driving operation which cannot be displaced, break up the obstructions to permit the unobstructed passage of the pile.  If necessary, partially withdraw such a pile or remove it entirely as necessary to clear the obstruction and protect the pile from damage.


G.
Splices:  Splice piles only where shown on the Drawings, and when directed by the Director’s Representative for required piles which exceed the design length indicated on the Drawings.



1.
Submit details and locations for splices not shown on the Drawings for approval.  Do not make such splices until approved by the Director.



2.
Cut contact surfaces of pile lengths to be spliced perpendicular to the longitudinal axis of the pile and grind them smooth as required to assure a full even bearing across the entire splice.



3.
Place and hold the pile lengths to be spliced in good alignment.



4.
Splice piles as detailed on the Drawings, or if not detailed, splice piles in accordance with the requirements in Part 2 and approved shop drawings.



5.
Welding:  Comply with the AWS Code.

ADD “grind smooth to a true plane” TO PARAGRAPH BELOW IF A FULL CONTACT SURFACE FOR A WELDED CAP OR BEARING PLATE IS REQUIRED.

H.
Cutting Off of Piles:  Cut off top of piles at the elevation indicated on the Drawings.  Make the cut perpendicular to the longitudinal axis of the pile unless otherwise indicated.  If cut with a torch, remove slag.


I.
Tolerances:



1.
Variation From Plan Location:  Center of pile at cutoff elevation shall be not more than 3 inches from its designed position.



2.
Variation From Vertical (or Batter Shown on the Drawings):  Pile shall be not more than 2 degrees from the vertical or indicated batter.

CHANGE “2 inches” BELOW TO “one inch” IF A FULL CONTACT SURFACE FOR A WELDED CAP OR BEARING PLATE IS REQUIRED.


3.
Variation From Cutoff Elevation:  Top of pile shall be not more than 2 inches from its designed cutoff elevation.

3.04
FIELD QUALITY CONTROL


A.
Load Testing Piles:



1.
Test Piles:  Required test piles are indicated on the Drawings.  Test piles shall be the first piles driven in the group.  Keep the Director’s Representative informed of the schedule for driving test piles.  Drive test piles with the same equipment to be used for the remainder of the group.



2.
Dynamic Pile Load Tests:  Dynamically load test the test piles during the driving operation with instrumentation furnished by the State.  The test shall consist of intermittent pile driving while pile bearing capacity is electronically evaluated.  Record load test data and furnish a copy to the Director’s Representative.  After pile capacity has been obtained from the dynamic load test, instructions will be given by the Director’s Representative relative to penetration.



3.
Test piles, if properly located and successfully tested, will be accepted as permanent piles and may be left in place.

VERIFY WITH THE SOILS DESIGNER THAT THE CONTRACTOR IS TO COMPILE THE DRIVING RECORDS.  MODIFY PARAGRAPH BELOW IF STATE PERSONNEL WILL COMPILE THE RECORDS.

B.
Driving Records:  Obtain and record the data (required under Quality Control Submittals) on the Driving Records.

3.05
ADJUSTING


A.
Remove improperly located piles and piles found defective after driving.  In lieu of removing a pile, at the option of the Director, an additional pile may be driven adjacent to the deficient pile providing that this can be done without injury to the structure.  Such additional piles shall be at the expense of the Contractor.

3.06
CLEANING


A.
Subsequent to driving, clean the top section of each pile which will be embedded in concrete free of adhering soil, loose rust and scale, and other deleterious substances.

3.07
REMOVING MATERIALS


A.
Remove from State property cutoff lengths of piles and excess piles.

END OF SECTION

THE REMAINDER OF THIS DOCUMENT IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.


INSTRUCTIONS FOR THIS SECTION

Remove the attached form BDC 138 and place it at the end of the Project Manual (as an Appendix document).  List this form in the Table of Contents under APPENDIX as follows:

PILE AND DRIVING EQUIPMENT DATA FORM BD 138

Insert the following in PROJECT RECORD DOCUMENTS Article of Section 01770.  If a single contract project, delete “Construction Work Contract”.


F.
Construction Work Contract; Steel Pile Record Drawings:  Employ a Land Surveyor licensed by New York State to accurately locate each pile and to record the following data on reproducible drawings as the steel pile Work progresses:



1.
Identification and length (from driving records) for each pile.



2.
Elevation of each pile cutoff.



3.
Length of cutoff.



4.
Elevation of each pile tip.



5.
Length of pile from cutoff to tip.



6.
Plan location of each pile.  Locate center of each pile as driven in relation to its designed coordinates to the nearest 1/2 inch.



7.
Correction data, if any.

DELETE SUBPARAGRAPH BELOW FOR SMALL PROJECTS.



8.
Furnish one set of prints of the updated drawings at intervals not exceeding one week, or as requested, as the micro-pile Work progresses.



9.
Upon completion of the Work, deliver the reproducible drawings and one set of prints to the Director’s Representative.

END OF INSTRUCTIONS
Updated 06/03/2010
Printed 04/15/2015
316216 - 1
Project No. 


