
This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 051200 - STRUCTURAL STEEL FRAMING
PART 1 -  GENERAL

1.1 DESCRIPTION

A. This section describes the fabrication and erection of structural steel components.

1.2 REFERENCES

A. AISC:  American Institute of Steel Construction.

1. AISC Steel Construction Manual
B. ASTM:  American Society for Testing and Materials.

1. ASTM A36: Standard Specification for Carbon Structural Steel
2. ASTM A108: Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished
3. ASTM A307: Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength
4. ASTM A325: Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength
5. ASTM A490: Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 150 ksi Minimum Tensile Strength
6. ASTM A500: Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes
7. ASTM A501: Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing
C. AWS:  American Welding Society.

1. AWS A5.1: Specification for Carbon Steel Electrodes
2. AWS A5.5: Low Alloy Steel Electrodes for Shielded Metal Arc Welding
3. AWS A5.17: Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc Welding
4. AWS A5.18: Specification for Carbon Steel Electrodes and Rods for Gas Shielded Arc Welding
5. AWS A5.20: Carbon Steel Electrodes for Flux Cored Arc Welding
6. AWS A5.23: Specification for Low Alloy Steel Electrodes and Fluxes for Submerged Arc Welding
7. AWS A5.28: Specification for Low Alloy Steel Electrodes and Rods for Gas Shielded Arc Welding
8. AWS A5.29: Specification for Low Alloy Steel Electrodes for Flux Cored Arc Welding
9. AWS D1.1: Structural Welding Code – Steel
1.3 SUBMITTALS

A. Shop Drawings:  Submit complete details and schedules for fabrication and erection.

B. Product Data:  Laboratory test reports and mill certifications for all steel.

C. Connections designed by the fabricator as part of the preparation of shop drawings shall bear the stamp and signature of a professional engineer registered in the State of Oregon.

D. Three sets of welder qualification records, for shop welders, field welders, welding operators, and tackers shall be submitted to the Port directly from the Port-approved testing laboratory.

E. Submit three sets of written procedures for all welded joints to the Port for review and approval.  Prepare procedures in a manner that field personnel can understand and use them without referencing the applicable codes.  Welding procedures may be AWS prequalified as listed in AWS D1.1, or they shall be qualified in accordance with AWS by the testing laboratory.

F. Submit three sets of welder certification documentation, as required by the City of Portland Bureau of Development Services, to the Port for all welding to be done within the City of Portland.

G. For site welding work, submit a detailed plan of safety procedures that includes fume control and shielding.

H. See Section 013300, Submittal Procedures, for additional submittal requirements.

PART 2 -  PRODUCTS

2.1 PRODUCTS

A. Rolled Steel Plates, Shapes, and Bars:  ASTM A36, unless otherwise shown.

B. Structural Steel Tubular Products:  ASTM A500 or A501, as noted.

C. Bolts:  ASTM A307, A325, or A490 as shown on the drawings.

D. Headed Stud Shear Connectors:  ASTM A108, Grade 1015 or 1020, cold finished carbon steel; with dimensions complying with AISC.

E. Grout:  Comply with Section 033000, Cast-in-Place Concrete.

F. Electrodes:

1. Electrodes for shielded metal arc welding shall conform to the requirements of AWS A5.1, Specification for Carbon Steel Electrodes, or to the requirements of AWS A5.5, Specification for Low Alloy Steel Electrodes for Shielded Metal Arc Welding.  The minimum tensile strength of the filler material shall be 486 MPa (70 ksi).

2. The bare electrodes and flux used in combination for submerged arc welding of steels shall conform to the requirements in AWS A5.17, Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc Welding, or to the requirements of AWS A5.23, Specification for Low Alloy Steel Electrodes and Fluxes for Submerged Arc Welding.

3. The electrodes and shielding for gas metal arc welding or flux cored arc welding for producing weld metal with minimum specified yield strengths of 60,000 psi (415 MPa) or less, shall conform to the requirements of AWS A5.18, Specification for Carbon Steel Electrodes and Rods for Gas Shielded Arc Welding, or AWS A5.20, Carbon Steel Electrodes for Flux Cored Arc Welding, as applicable.

4. The electrodes and shielding for gas metal arc welding for producing weld metal with a minimum specified yield strength greater than 60,000 psi (415 MPa) shall conform to AWS A5.28, Specification for Low Alloy Steel Electrodes and Rods for Gas Shielded Arc Welding.

5. The electrodes and shielding gas for flux cored arc welding for producing weld metal within a minimum specified yield strength greater than 60,000 psi (415 MPa) shall conform to AWS A5.29, Specification for Low Alloy Steel Electrodes for Flux Cored Arc Welding.

2.2 SHOP FABRICATION

A. Comply with AISC Steel Construction Manual, including Part 5, Specification for Structural Steel Buildings.

B. Fabricate in accordance with approved shop drawings and referenced standards.

C. Weld shop connections and bolt field connections, unless otherwise noted.

D. Provide holes indicated for securing other work to structural steel framing, and for passage of other work through structural steel members.  Provide threaded nuts, welded to framing, and other specialty items as shown, to receive other work.

PART 3 -  EXECUTION

3.1 ERECTION

A. Erect steel in accordance with approved shop and erection drawings, AISC Steel Construction Manual.

1. Anchor Bolts:

a. Set anchor bolts with double nuts and templates.

b. Cast anchor bolts in cast‑in‑place concrete.

2. Bearing Plates:

a. Set bearing plates on cleaned bearing surfaces, using wedges or other adjustments, as required.

b. Grouting:

1) Solidly pack below bearing plates with non‑metallic, non‑shrink grout, or

2) Place hydraulically with a flowable grout.

3. Field Bolting:

a. Install bolted connections in accordance with approved drawings.

b. Comply with AISC Specification for Structural Joints using ASTM A325 or A490 bolts.

3.2 WELDING

A. Welded pipe and tubing joints shall be 100 percent full penetration welds and shall be continuous around the full circumference of the joint.

B. The acceptance/rejection criteria for all welds shall be as specified in AWS D1.1, Chapter 2, Design of Welded Connections. 
Choose either 1 or 2.

1. Non-Tubular Connections:

a. For statically loaded connections, use Parts A and B.

b. For cyclically loaded connections, use Parts A, B, and C.

2. Tubular Connections:

a. For statically and cyclically loaded connections, use Parts A and D.

C. The extent of both visual and NDT shall be as specified in Section 014500, Quality Control.

D. Welds which do not meet the requirements of the specifications shall be repaired and retested as necessary at no additional cost to the Port.  Inspection by the Port shall in no way relieve the Contractor of responsibility for the performance of welding which meets the requirements of said specifications for quality and workmanship.

E. Rejection of any portion of a weld inspected on a less than 100 percent basis shall require inspection of 100 percent of that weld.

F. Follow necessary safety procedures for site welding, including:

1. Fume Control:  Provide welding fume control to protect personnel and the public from exposure to heavy metals.

2. Shielding:  Provide shielding for arc welding operations to protect personnel and the public that may have visual or other access during the work

3.3 STRUCTURAL ADJUSTMENTS

A. Repair rejected field welds.

B. Replace or correct defective members and adjust alignment to meet AISC tolerances.

C. Adjust members that are more than 3/8 inch from design tolerances, as stated in AISC.

Include primer, special coating, or painting information in either a Division 5 section (if shop-applied coatings) or in a Division 9 section (if field-applied coatings or painting), and then edit below accordingly.
3.4 PROTECTIVE COATINGS

A. See Section _______ for surface preparation and coating/painting requirements.
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