Specifications for 161 kV Tubular Steel A-Frame Transmission Line Anchor Structures
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161 kV TUBULAR STEEL A-FRAME TRANSMISSION LINE ANCHOR STRUCTURES

1  GENERAL REQUIREMENTS

1.1 Scope of Work

This specification is the minimum set of requirements for the design, materials, fabrication, and delivery of the two (2), identical 161 kV tubular steel anchor structures.

As a prequalification to bidding, each prospective fabricator shall submit to Southwestern Power Administration (Southwestern), as per Section 1.3.3, documentation to substantiate that the fabricator has:  (1) at least seven years of experience designing and fabricating tapered tubular steel structures, (2) ISO 9000 and American Institute of Steel Construction (AISC) certification, (3) an in-house quality assurance program in operation with personnel qualified as per the standards of American Welding Society (AWS) and the Society for Nondestructive Testing that are available to implement the program, and (4) fabricated structures identical to those required by this specification, with the exception of having identical dimensions.  The prospective fabricator shall provide with the prequalification submittal the customer’s name(s), address(es), and contact person(s) and phone number(s) related to previous A-frame anchor structure deliveries, along with photographs of the as-built structures.  Only fabricators approved during the prequalification process will be allowed to submit a bid.

1.2  Location of Delivery

The structures shall be delivered to the Southwestern Power Administration substation at Kennett, Missouri.  Kennett is in the “bootheel” of Missouri, at the intersection of US 412 and State Highway 25.  Refer to Appendix A for location map.

1.3 Submittals

1.3.1 Design Calculations and Data

Submit for approval design calculations and data to demonstrate that the specified design criteria will be met by the proposed design.

1.3.2 Approval Drawings




Submit the following for approval:

1. Shop detail drawings shall include:

· All information required to fabricate components










 - All details required to manufacture the assemblies

· All fabrication tolerances

· All weld details

· All shop surface preparation and finishing information

2. Erection drawings shall include:

- A bill of materials for all components to be assembled

·  A drawing showing location of components for assembly

·  Identification markings

· Assembly information

· Component weights

3. Both the shop and erection drawings shall show the following:

· Controlling dimensions

· Southwestern contract or purchase order number

· Southwestern job title

· Type of material and finish

4. Final drawings shall be submitted after fabrication is complete and shall include any revisions found to be necessary during installation.

1.3.3Mailing Address for Submittals 

 
Mail submittals to:
U.S. Department of Energy


















Southwestern Power Administration


















Attn:  Harry Mardirosian, S3301


















One West Third Street


















Tulsa, OK 74103-3519

2 DESIGN REQUIREMENTS

2.1 Transmission Line Configuration

The new anchor structures are to replace existing structures nos. 340 and 349 on transmission line no. 3010.  Refer to plan and profile Drawings Nos. 3010-P1042 and 3010-P1043 in Appendix B.  

New anchor structure no. 1 will replace existing small angle (100 – 42’ RT) structure no. 340.  The new anchor structure no. 2 is to replace existing structure no. 349, and be relocated at station 2496+30, outside of the east levee of the floodway.

 The north shield wire consists of an OPGW cable.  The south shield wire is a 7/16” extra high strength steel cable.  Both shield wires shall be double-deadended at new anchor structure no. 1 (existing structure no. 340), continue in suspension through structures no. 341 to 348, and be double-deadended at anchor structure no. 2 (existing structure no. 349).  

2.2 Anchor Structure Configuration

 The fabricator shall design the new anchor structures to have the overall dimensions and               configuration as shown on Drawing No. 3010 – Anchor, sheets 1 and 2 in Appendix B.  They      shall be designed to accommodate line angles of 0 to 15 degrees.

2.3 Design Loadings

The new anchor structures shall have capability to resist the full deadend (with all conductors and shield wire(s) simultaneously broken) and intact conductor loading conditions listed below, based on the data included in Appendix C. 

Full Deadend Condition with Minimum Line Angle and Longitudinal Wind

Case 1:  NESC-H

Case 2:  High Wind

Case 3:  Heavy Ice

Case 4:  Stringing @ 60F, no wind

Full Deadend Condition with Maximum Line Angle and Longitudinal Wind

Case 5:  NESC-H

Case 6:  High Wind

Case 7:  Stringing @ 60F, no wind  


Intact Condition with Maximum Line Angle and Transverse Wind

Case 8:  NESC-H

Case 9:  High Wind

2.3  Structural Design

The structure design calculations shall be the responsibility of the fabricator.  Elastic methods of analysis shall be used.  Stability shall be provided for the structure as a whole and for each structural element.  The load effects resulting from the deflected shape of the structure and individual elements shall be considered.  The analysis shall include all structural elements in their actual, manufactured geometry and sizes. 

2.3.1 Allowable Stresses

Allowable stresses for tubular members and connection bolts shall be in accordance with Section 2.2/Allowable Stresses, in ASCE Manual 72, Design of Steel Transmission Pole Structures, Second Edition, 1990. Components not covered by this reference shall have allowable stresses mutually agreed upon.  

2.4.2  Typical Details









2.4.2.1 Telescoping Splices

Telescoping splices joining sections (slip joints) shall be designed to assure a minimum lap of 1.5 times the largest inside diameter of the outer section.










2.4.2.2 Circumferential Welds:

Shaft-to-shaft, pole shaft-to-base plate, and pole shaft-to-flange shall be full penetration welds. 

Arm shaft-to-arm bracket shall be partial penetration groove welds with fillet overly, sized to develop the full strength of the shaft.

Other welds such as lugs and plates for grounding, jacking, climbing, and identification shall be fillet and/or groove welds sized to develop the loading requirements of the attachment.  










2.4.2.3 Longitudinal Welds

Longitudinal welds in the outer section of slip joints and within three (3) inches of a full penetration weld shall be full penetration.
















Longitudinal welds shall be a minimum of 60% penetration in other locations.










2.4.2.4 Bolt Holes 

Bolt holes shall have a minimum diameter of:




Anchor bolt diameter plus  0.375” 




Other bolt diameters plus  0.125”

      







2.4.2.5 Attachment Vangs

Conductor attachment vangs shall be in the horizontal plane.  There shall be one in-line shield wire attachment vang in the vertical plane, on each side of each shield wire mast.

              







2.4.2.6 Ground Connections

The fabricator shall provide corrosion-resistant, ½-inch ground connections, with 1/2-inch stainless steel bolts and washers at 18 inches above the base plate of each leg and at 12 inches below each shield wire vang.

2.4.3 
 Anchor Bolt Assemblies

Anchor bolts shall be ASTM A615, Grade 75 or ASTM A687, with five (5) ASTM A563, Grade DH, or  ASTM A194, Grade 2H heavy hexagon nuts and three

 (3) ASTM F436 hardened steel washers per bolt.  

The minimum anchor bolt length shall be 8'-0", with 12 inches length of thread at each end.  

The minimum diameter of anchor bolts shall be 1-3/4 inches, unless a larger size is   required by the requirements of Section 7.4.2, “Anchor Bolts with Base Assembly in Contact with Concrete or Grout,” ANSI/ASCE 10-97, ASCE STANDARD, Design of Latticed Steel Transmission Structures, in which case the larger size shall be required by this specification. 

Anchor bolts shall be full length galvanized after fabrication.

Provide galvanized, minimum 1-1/2 inches thick ASTM A36 steel bearing (pull) plate and minimum 3/8 inch thick anchor bolt assembly top template.  The final dimensions of the bearing plate shall be determined in collaboration with and shall be subject to approval by Southwestern’s Project Engineer.  The preliminary dimensions of the bearing plate shall be as follows:  

(1) There shall be a 15-inch diameter hole in the center of the plate.

(2) The plate shall have an approximate minimum 10-inch width of material outside of, and on all sides of the center hole.

Southwestern Power Administration retains the right to review and revise the minimum anchor bolt requirements after receipt of the calculated foundation loads.
2.4 Drawings
Detailing of erection and shop (fabrication) drawings shall be the responsibility of the fabricator. The fabricator shall be responsible for the means, methods, techniques, sequences, and procedures of fabrication, including safety precautions and programs.  Refer to Section 1.3.2/Approval Drawings for additional drawing requirements. 


3  MATERIALS

All materials shall comply with the requirements of an ASTM specification unless otherwise specified.  Materials to be welded shall comply with the requirements of ANSI/AWS D1.1.

3.1 Structural Plate

Plate and “product of a coil” that is used to produce load carrying components shall be considered structural plate.  Material used for grounding plates, identification plates, pole caps, disposable cage plates, and similar components do not need to be classified as structural plates.

Structural plate less than or equal to 1.25” in thickness shall conform to ASTM A36, ASTM A572, or ASTM A871.

Structural plate greater than 1.25” in thickness shall conform to ASTM A36, ASTM A633, or ASTM A871.

Structural plate material shall meet the Charpy impact requirements of Section 3.4.

Galvanizing requirements:  the silicon content of plate to be galvanized shall be limited to the following percentages:




















Shaft material:
0.06%




















Other:


               0.06%  or  0.15% < Si < 0.40%

3.2 Bolts, Nuts, and Washers

Anchor bolt material shall conform to ASTM A615, Grade 75 or ASTM A687 and meet the Charpy impact requirements of Section 3.4.

Other structural bolts shall meet the requirements of ASTM A325, A490, or when the bolt diameter exceeds 1 ½ inches, ASTM A449.

Threaded rod shall conform to ASTM A36, A354, A449, A588, or A687.

Nuts shall conform to ASTM A563, and washers shall conform to ASTM F436.

3.3 Weld Material
The material used for making welds shall be compatible with the parent material, as defined by ANSI/AWS D1.1 and shall meet the impact requirements specified in Section 3.4 for the lowest toughness requirements of the plates being joined.

3.4 Charpy Impact Requirements

Charpy impact properties shall be determined in accordance with ASTM A370 and A673. The minimum energy level, test temperature, and frequency of testing shall be as follows:
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4  FABRICATION

Fabrication shall be performed in strict compliance with the shop detail drawings.  Material substitutions or deviations from the approved drawings shall not be made without written approval by Southwestern.  The fabricator shall accurately identify all materials to assure proper usage.

4.1 Material Preparation

     Edges shall be in accordance with ANSI/AWS D1.1.  Burrs or sharp notches that may be detrimental to the structure or that pose a safety hazard shall be removed.  Reentry cuts shall be rounded.  Care shall be taken to prevent separation of the outer surface and reduction of the cross sectional properties below those required by design.  If separation     occurs during bending, it shall be repaired in accordance with ANSI/AWS D1.1.  Mill scale shall not be considered as the surface.

    When hot bending is required, heating shall be done evenly or over the entire bend area and shall be of sufficient temperature to minimize separation and necking down of the cross section. The temperature used in hot bending shall be such that the physical properties of the steel are not diminished.  

All components shall be clearly marked by stamping.  Stamped marks shall be a minimum of 0.5” high letters, made prior to finish coating, and readable after coating.  

4.2 Welding

All welding shall be performed by welders, welding operators, and tackers qualified for the type of welding to be performed.  Qualifications shall be in accordance with ANSI/AWS D1.1.

All welding shall be performed in accordance with ANSI/AWS D1.1, including procedure qualification.

Preheat and interpass temperatures shall be in accordance to ANSI/AWS D1.1 or the steel manufacturer’s recommendations.

Welding shall be done by the shield metal-arc, gas shielded flux core, gas shield metal-arc, or submerged-arc processes.

The storage of welding consumables (welding wire, electrodes, fluxes, and gases) shall be in accordance with ANSI/AWS D1.1 and the welding consumables manufacturer’s recommendations. 

4.3 Protective Coatings

  4.3.1 All materials to be coated shall be complete in fabrication before beginning the coating process.  

  4.3.2 Unless otherwise specified, all materials shall be hot-dip galvanized.

        a. SSPC SP8 surface preparation will preceed galvanizing.  Exposed welds shall be    mechanically cleaned.





b. Members shall be galvanized in accordance with ASTM A123.



        c. Fasteners (bolts, nuts, and washers) shall be galvanized in accordance with                            ASTM A153.

                       d. All anchor bolts shall be full length galvanized.  





       e. Repair of damaged hot dip galvanized surfaces shall be in accordance with              ASTM A780.

4.4 Inspection

4.4.1 Fabricator’s Inspections

Inspection personnel performing nondestructive examinations (other than visual)                           shall be qualified in accordance with ASNT Practice No. SNT-TC-1A.

Each component shall be inspected for conformance to the fabrication drawings.  This inspection shall include, but not be limited to:

·   Ultrasonic inspection of all base plate material prior to welding for laminations

·   Visual inspection of dimensions to assure that tolerances are met

·   Visual inspection of cut edges to ANSI/AWS D1.1 criteria

·   Visual inspection of bent surfaces for surface separations (supplemented by mag particle in questionable areas)

·   Visual inspection of bolt holes to assure that they are cylindrical, perpendicular, free of burrs and without torn or ragged edges. 

·   Visual inspection of all welds to ANSI/AWS D1.1 Section 8 criteria

·   Ultrasonic inspection of all full penetration welds

·   Ultrasonic inspection of shaft to base plate welds after galvanizing 

·   Magnetic particle inspection of all structural partial penetration or fillet welds according to ANSI/AWS D1.1 Section 8 criteria

·   Visual inspection of finish

    






-
  Magnetic thickness measurement of finish coatings

4.4.2  Government Inspection

The fabricator shall inform Southwestern’s COR at least seven (7) calendar days in advance of any base plate-to-column welding operations.  Southwestern retains the right to have a certified welding inspector present during any welding operations, at Southwestern’s expense.

5 PACKING  AND  SHIPPING

5.1  Each shipment shall include a detailed packing list identifying all items by part number,           
 including hardware.


5.2 All material shall be carefully loaded for protection during shipment.


5.2.1 Small parts and fasteners shall be carefully boxed, crated, bagged, or otherwise                             containerized and protected for shipment.


5.2.2 Larger parts and assemblies shall be handled, loaded, blocked, and secured in such a                     manner to prevent damage, including damage to the finish.  Blocks and straps shall be                   rust proof and properly padded to minimize abrasion.


5.2.3 All materials shall be arranged to allow safe unloading at the site.


5.2.4 The fabricator shall coordinate the shipment with Southwestern’s COR, giving at                         least seven (7) days advance notice of the proposed time of shipment.

6 QUALITY  ASSURANCE

6.1 Design

6.1.1 With the quotation, the fabricator shall provide the general dimensions and weights of       all structural components, maximum actual moments throughout the structure and at the   groundline, and the maximum deflection at the structure top.

6.1.2  After award of an order, the fabricator shall provide Southwestern with complete             calculations showing that the requirements of Section 2 have been met.

6.1.3 The fabricator shall provide Southwestern with three complete sets of erection and shop drawings for the structures.

6.1.4 Southwestern will review the calculations and drawings prior to releasing the drawings             for shop fabrication.  This review is to assure conformance with the contract                             specifications.  It does not relieve the fabricator of the responsibility for the                              correctness and accuracy of the structural detailing and meeting all of the contract                    requirements.

6.2 Materials

    The fabricator shall maintain a system, including records, which allows verification that the structural steel furnished meets the requirements specified.  Certified test reports from the steel mills and from suppliers of bolts, welding electrodes and other materials shall constitute sufficient evidence of conformity when purchased.  This information shall be provided to Southwestern before fabrication.  Before shipment of the anchor bolts, the fabricator shall submit to Southwestern a statement confirming that the anchor bolts, nuts, and washers are of the specified grades (3.2). 

6.3 Fabrication

          The fabricator shall include the following information in the test and inspection records:

1. Welder certification

2. Inspector certification

3. Results of inspections

          This information shall be provided to Southwestern at the earliest practical time following inspection.

          Southwestern has the right to request demonstration of all inspection techniques used.
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