49-350_E_B06-05-09

Page 6 of 6

 XE "49-350_E_B06-05-09" 
Page 1 of 6
USE WITH 2006 STANDARDS.

Use with SSP 49-200.

Use when the project includes CISS piles, unfilled steel pipe piles (including when the option to use steel pipe piling is allowed per the plans or standard plans), or permanent steel casings for CIDH piles.  Add SSPs S8-W04, S8-W06, and S8-W09.  Add SSP 49-360 for Class N steel pipe piling.

STEEL PIPE PILING

GENERAL

Summary

Steel pipe piling shall consist of unfilled steel pipe piling, steel shells for open and closed ended cast-in-steel-shell concrete piling, and permanent steel casing for cast-in-drilled-hole concrete piling.  Steel pipe piling shall conform to the provisions in Section 49‑5, "Steel Piles," of the Standard Specifications and these special provisions.

Use paras 2 and 3 when Class N steel pipe piles or casings are on the project.  Examples of Class N piles are:

1.
Unfilled pipe piles or CISS piles installed in pile groups of less than 5 piles and designed to develop plastic hinges at displacement demand.  A pile group is defined as all piles supporting a single column.

2.
Permanent steel casings shown on the plans that are critical to the strength of Type I shafts.

3.
Permanent steel casings used in Type II shafts supporting single column bents, only if casing contribution to strength of the shaft has been considered in design.

2*.  Add locations of Class N steel pipe piling.  Delete if no Class N steel pipe piling is in the project.

Steel pipe piling listed in the following table shall be designated as Class N steel pipe piling:

	Bridge Name or Number
	Abutment Number
	Bent Number

	
	
	

	
	
	

	
	
	


3.  Delete if no Class N steel pipe piling is in the project.

Steel pipe piling not listed above as Class N steel pipe piling shall be designated as Class R steel pipe piling.

4.  Use when there is no Class N steel pipe piling on the project.  Delete paras 2 and 3.

All steel pipe piling for this project shall be designated as Class R steel pipe piling.

Submittals

5

Steel pipe piling qualification audits shall be submitted in conformance with the provisions in "Steel Pipe Piling Qualification Audit" of these special provisions.

6

A Certificate of Compliance demonstrating material traceability shall be furnished in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications, and shall be signed by the facility's authorized Quality Control Representative.  The Quality Control Representative shall be on record with the Department's Office of Structural Materials.  The Certificate of Compliance shall include:

1.
A statement that all materials and workmanship incorporated in the work and all required tests and inspections of this work have been performed in conformance with the details shown on the plans and these special provisions.  

2.
An attached certified mill test report (MTR) for each heat number of steel pipe piles being furnished.

3.
The carbon equivalency (CE) calculated as CE=C + (Mn+Si)/6 + (Cr+Mo+V)/5 + (Ni+Cu)/15.  The CE shall be 0.45% maximum and may be shown on the MTR.

7

The Contractor shall submit a TL-38 Inspection Request form at least:

1.
48 hours before performing any field welding of steel pipe piling.

Use when Class N steel pipe piling is listed in para 2.

2.
10 days before performing any welding of Class N steel pipe piling.

8

The TL-38 Inspection Request form is available at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbforms.htm

9

Working drawings shall be submitted to the Engineer before attaching handling devices to steel pipe piling. Working drawings shall include locations, handling and fitting device details, and connection details.  Attachments shall not be made to steel pipe piling until the working drawings are approved in writing by the Engineer.  The Contractor shall allow the Engineer 7 days for review.

MATERIALS

General

10

The provisions of "Welding Quality Control" of these special provisions shall not apply to longitudinal, skelp end, or spiral seam welds in steel pipe piling.

11

Circumferential welds shall conform to "Welding Quality Control" of these special provisions and the following:

1.
Circumferential welds shall be complete joint penetration welds conforming to AWS D1.1.

2.
Welds shall be located at least 12 inches away from a skelp end weld.

3.
Backing rings shall conform to the following:

3.1.
The minimum thickness shall be 1/4 inch and the backing ring shall be continuous.

3.2.
Splices in the backing ring shall be made by complete joint penetration welds. These welds shall be completed and inspected, including any required nondestructive testing, before final insertion into a pipe end.

3.3.
The attachment of backing rings to pipe ends shall be done using the minimum size and spacing of tack welds that will securely hold the backing ring in place.  Tack welding shall be done in the root area of the weld splice.  Cracked tack welds shall be removed and replaced before subsequent weld passes.

3.4.
The gap between the backing ring and the steel pipe piling wall shall not be greater than 5/64 inch.  One localized portion of the backing ring fit-up, that is equal to or less than a length that is 20 percent of the outside circumference of the pipe, as determined by the Engineer, may be offset by a gap equal to or less than 1/4 inch, provided that this localized portion is first seal welded using shielded metal arc E7016 or E7018 electrodes.  This localized portion shall be marked so that it can be referenced during any required NDT.

3.5.
Backing rings shall have sufficient width so that the backing ring will not interfere with the interpretation of the NDT.

4.
For steel pipe with an outside diameter greater than 42 inches and with a wall thickness greater than 1 inch, the root opening tolerances may be increased to a maximum of 3/16 inch.

5.
For welding limited to fit-up and attaching backing rings and handling devices, the preheat and interpass temperature shall be in conformance with the requirements in AWS D1.1, Section 3.5, "Minimum Preheat and Interpass Temperature Requirements," and with Table 3.2, Category C.

12

All steel pipe piling shall be capable of meeting the fit-up requirements of AWS D1.1, Section 5.22.3.1, "Girth Weld Alignment (Tubular)," when the material is spliced utilizing a girth weld.

13

For the purposes of welding and prequalification of base metal, steel pipe piling designated as ASTM A 252 shall be treated as ASTM A 572, Grade 50, or ASTM A 709, Grade 50, in conformance with the requirements in AWS D1.1, Table 3.1.

14
Butt welded seams subsequently formed, including skelp end welds, shall be 100 percent ultrasonically tested in the final formed and welded condition.  The acceptance criteria for UT shall conform to API 5L for API-licensed facilities or AWS D1.1 for cyclically loaded nontubular connections for welds subject to tensile stress.

15

Except for tack welding, gas metal arc welding (GMAW) shall not be used for the welding of steel pipe piling.  When GMAW is used for tack welding, the filler metal shall not be deposited by short circuiting transfer.

16

The dimensional tolerances of steel pipe piling shall conform to the following: 

1.
Outside diameter:  ± 0.75% of the specified outside diameter

2.
Wall thickness:  -5%, +10% of the specified nominal wall thickness

3.
Straightness:  ± 1.0% over the length of the pipe

17

Except for steel pipe piling marked with the API monogram, each length of steel pipe piling shall be marked as follows:

1.
Name and location of the piling manufacturer

2.
State Contract number

3.
Heat number

4.
Welding process

5.
Outer diameter, nominal wall thickness, minimum wall thickness, and length

6.
Year piling was produced

7.
Marked as specified below for each class of steel pipe piling.  Only Caltrans audited facilities are approved to mark piling for use on this project.

18.  Use when Class N steel pipe piling is designated in para 2.

Class N Steel Pipe Piling

Class N steel pipe piling shall conform to one of the following:

1.
Manufactured, welded, tested, and inspected in conformance with the requirements in API 5L, minimum Grade X52, PSL1, and the following:

1.1.
Manufactured by a facility licensed to apply the API monogram.

1.2.
Each length of steel pipe piling shall be marked with the API monogram in conformance with API 5L.

2.
Manufactured in conformance with ASTM A 252, Grade 3, and welded in conformance with AWS D1.1, and the following:

2.1.
Groove welds using submerged arc welding from both sides without backgouging will require a procedure qualification record witnessed by the Engineer.

2.2.
At the beginning of fabrication, 3 macroetch cross-section test specimens, prepared in conformance with AWS D1.1, Section 4.8.4, shall be furnished for each thickness of piling.  Specimens shall be removed at locations selected by the Engineer and in the presence of the Engineer.  Test specimens shall indicate that the weld is free of cracks and has thorough fusion between adjacent layers of weld metal and between weld metal and base metal.  Undercut shall not exceed 1/32-inch.

2.3.
Material properties shall conform to ASTM A 252, Grade 3 unless otherwise shown in the plans or specified in these special provisions.

2.4.
The weighing of individual pipe will not be required as specified in ASTM A 252.

2.5.
Each length shall be marked "Caltrans Class N - A252."

19.  Use when Class R piling is on the project.

Class R Steel Pipe Piling

Class R steel pipe piling shall conform to one of the following:

1.
Manufactured, welded, tested, and inspected in conformance with API 5L, minimum Grade X52, PSL1, and the following:

1.1.
Steel pipe piling shall be manufactured by a facility licensed to apply the API monogram.

1.2.
Hydrostatic testing, flattening tests, and the API monogram will not be required.

1.3.
Each length shall be marked "Caltrans Class R - API."

2.
Manufactured in conformance with ASTM A 252, Grade 3, and the following:

2.1.
Arc welding processes shall conform to AWS D1.1.

2.2.
Groove welds using submerged arc welding from both sides without backgouging will require a procedure qualification record witnessed by the Engineer.

2.3.
Underfill will not be allowed.

2.4.
For electric resistance welded pipe, the outer diameter flash shall be removed to a maximum of 1/32 inch. 

2.5.
The weld reinforcement shall not exceed 1/8 inch.

2.6.
The weighing of individual pipe will not be required as specified in ASTM A 252.

2.7.
Each length shall be marked "Caltrans Class R - A 252."

CONSTRUCTION

General

20

Steel pipe piling may be re-tapped to prevent pile set-up provided the field welded splice remains at least 3 feet above the work platform until that splice is approved in writing by the Engineer.

21

Welds used to attach handling devices to steel pipe piling shall be aligned parallel to the axis of the pile and shall conform to the requirements for field welding specified herein.  Permanent bolted connections shall be corrosion resistant.

Field Welding

22

Field welding of steel pipe piling is defined as welding performed after the material has been transported from an audited facility.

23

Field welding shall conform to the requirements for circumferential welds as specified in "Materials" of this section and the following:

1.
Welds made in the horizontal position where the longitudinal pipe axis is vertical shall be single-bevel groove welds.

2.
The minimum preheat and interpass temperature for splice welding and for making repairs shall be 150 (F, regardless of the pipe pile wall thickness or steel grade. In the event welding is disrupted, preheating to 150 (F shall occur before welding is resumed.

3.
Welds shall not be water quenched.  Welds shall be allowed to cool unassisted to ambient temperature.




