STRUCTURAL STEEL FRAMING

051200

PART 1 GENERAL

1.01
SECTION INCLUDES

A.
Structural steel framing members.

B.
Base plates, shear stud connectors and expansion joint plates.

C.
Grouting under base plates.

D.
Priming of structural steel where required.

E.
Bolted and welded connections where required.

F.
Custom stairs.

1.02
RELATED REQUIREMENTS

A.
Section 05 12 50 - Architecturally Exposed Structural Steel.

B.
Section 05 21 00 - Steel Joist Framing.

C.
Section 05 31 00 - Steel Decking:  Support framing for small openings in deck.

D.
Section 05 50 00 - Metal Fabrications:  Steel fabrications affecting structural steel work.

E.
Section 05 51 00 - Metal Stairs: Manufactured metal stairs.

F.
Section 06 18 00 - Glued Laminated Construction: Wood treads for structural steel stairs.

1.03
REFERENCE STANDARDS

A.
AISC (MAN) - Steel Construction Manual; 2017.
B.
AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2016.
C.
ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
D.
ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless; 2012.
E.
ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold Finished; 2013.
F.
ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2016a.
G.
ASTM A242/A242M - Standard Specification for High-Strength Low-Alloy Structural Steel; 2013 (Reapproved 2018).
H.
ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength; 2014 (Editorial 2017).
I.
ASTM A449 - Standard Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat Treated, 120/105/90 ksi Minimum Tensile Strength, General Use; 2014.
J.
ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes; 2013.
K.
ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing; 2014.
L.
ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts; 2015.
M.
ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2011 (Reapproved 2015).
N.
ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength; 2015, with Editorial Revision (2017).
O.
AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015, with Errata (2016).
P.
IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel; 2017.
Q.
SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed. 2004).
R.
SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).
S.
SSPC-SP 2 - Hand Tool Cleaning; 1982, with Editorial Revision (2018).
T.
SSPC-SP 3 - Power Tool Cleaning; 1982, with Editorial Revision (2018).
U.
SSPC-SP 5 - White Metal Blast Cleaning; 2007.
V.
SSPC-SP 6 - Commercial Blast Cleaning; 2007.
W.
SSPC-SP 7 - Brush-Off Blast Cleaning; 2007.
X.
SSPC-SP 10 - Near-White Blast Cleaning; 2007.
Y.
SSPC-SP 16 – Brush-Off Blast Cleaning of Coated and Uncoated Galvanized Steel, Stainless Steels, and Non-Ferrous Metals; 2010.
Z.
UL (FRD) - Fire Resistance Directory; Current Edition.
1.04
SUBMITTALS

A.
Submit the following in accordance with Division 1.

B.
Shop Drawings:  Submit shop drawings for review prior to commencing any fabrication of structural steel.

1.
Before shop drawings are submitted, fabricator shall backcheck drawings to discover obvious drafting and detailing errors and coordinate all member penetration sizes and locations with M / E / P and other work.

2.
Show framing layout, dimensions, connections with adjoining materials and construction, finishes, welds, bolts and fasteners, anchoring penetrations, and all fabrication or erection accessories required.

3.
Show field welds, cuts, holes and fasteners.

4.
Verify all dimensions and correlate with adjoining construction and materials.

5.
Indicate size, type and grade of all members.

6.
Include with each detail shown on the shop drawings a reference to the architect's and engineer's drawings and details, where applicable.

C.
Submit fabricator's quality assurance procedures to the architect, engineer, and owner.

D.
Indicate welded connections on shop drawings using standard AWS welding symbols.  Show all welded connections with details showing size, length, location, and type of welds.

E.
Mill Reports:  Submit certified copies of mill reports indicating heat and melt numbers of steel.

1.
If test reports are not submitted or test reports cannot be identified with material proposed for use in the work, then secure and perform structural tests on 5 percent of all such unidentified steel.

2.
Contractor shall furnish all such material for testing and pay for all such tests.

3.
Furnish owner, architect, and structural engineer certified copies and fabricator one certified copy of all test reports.

F.
Inspection Test Reports: Upon request, submit to architect copies of ultrasonic testing reports.

G.
Placement Plans:  Submit placement plans and details as required for the satisfactory placing, connection, and anchorage of all structural members.

H.
Survey Reports: Submit an accurate survey of actual elevations and location of base plates and anchor bolts, and alignments as well as elevations of all steel as noted on the drawings.

I.
Certification:  Submit manufacturer's certified test reports on load indicator washers and/or tension control bolts on at least three samples from each heat supplied to conform to tolerance range.

J.
Welding Procedures:  For welded joints prequalified and non-prequalified by AWS D1.1, submit detailed description of welding procedures proposed for use on structural metals.  Obtain approval prior to any welding operation.  Furnish joint welding procedure qualification tests as required by AWS D1.1. for non-prequalified welded joints.

K.
Manufacturer's Certification:  Required as follows:

1.
Bolts, Nuts and Washers:  Furnish complete manufacturer's mill test reports conforming to ASTM A325, Type 1, or ASTM A490.  Markings and chemistry must also comply to specification. Certification numbers must appear on product containers and correspond to certification numbers on mill test report to be accepted.  Mill test report must be supplied to both purchaser and ITL.

2.
Filler material for welding

L.
Welders Certificates:  Certify welders employed on the Work, verifying AWS qualification within the previous 12 months.

1.
Certification by the Washington Association of Building Officials required.

1.05
QUALITY ASSURANCE

A.
Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction Manual."

B.
Structural steel members designated as architecturally exposed structural steel (AESS) to also comply with Section 05 12 13.

C.
Maintain one copy of each document on site.

D.
Fabricator:  Company shall be AISC certified or a company specializing in performing the work of this section with minimum 5 years of documented experience.

E.
Erector:  Company specializing in performing the work of this section with minimum 5 years of documented experience.

PART 2 PRODUCTS

2.01
MATERIALS AND COMPONENTS

A.
Carbon Steel and High Strength Low-Alloy Steel:  Provide steel shapes, plates, and bars of structural quality, sizes, and types noted on drawings, for use in welded and bolted construction.  Steel manufactured by the acid bessemer process shall not be used for structural purposes.  Steel which, in the opinion of the inspector, is badly corroded or physically damaged shall not be incorporated in the work.  Provide steel unprimed unless noted otherwise.

B.
Standard Fasteners: Low-carbon steel externally and internally threaded fasteners conforming to requirements of ASTM A 307, Grade A.  Provide hexagonal heads and nuts for all connections. Include lock washers under nuts or self-locking nuts.  A-60 galvanized fasteners for exterior use, where built into exterior walls or exposed to weather in any way.

C.
High Strength Bolts: Bolts conforming to the requirements of ASTM A 325/ASTM A490

D.
Weld Electrodes:

1.
For base metal conforming with ASTM A36, A53, and A500, shielded metal arc, flux-cored arc and submerged arc welding, use E70XX, E7XT-X, and F7X-EXXX electrodes in accordance with AWS A5.1, AWS A5.20, or AWS A5.17.

2.
For base metal conforming with ASTM A992, A588 and A441, shielded metal arc, flux-cored arc and submerged arc welding, use E70XX low hydrogen, E7XT-X, and F7X-EXXX electrodes in accordance with AWS A5.5, AWS A5.20, or AWS A5.23.

E.
Steel Stud Anchors:  All steel stud anchors welded to steel beams or plates for concrete anchorage shall be "tru-weld studs," Division of Tru-Fit Screw Products Corporation, Cleveland, Ohio, "nelson stud," Division of Gregory Industries, Inc., Lorain, Ohio, or approved equal. All stud anchors shall be automatically end-welded in shop or field with equipment recommended by manufacturer of studs.

F.
Drilled-in-Concrete Anchors:  Refer to structural drawings.

G.
Other Materials:  Provide all incidental and accessory materials, tools, methods, and equipment required for fabrication and erection of structural steel framing as indicated on drawings.

H.
General:  Miscellaneous materials or accessories not listed above shall be provided as specified hereinafter under the various items of work and as indicated on the drawings or required for good construction practice.

I.
Provide additional structural steel support framing for metal deck where normal deck bearing is precluded by column flange plates or other framing members.

J.
Provide other materials, not specifically described but required for a complete and proper installation, as selected by the contractor subject to the approval of the architect.

2.02
FABRICATION

A.
Fabricate all steel in accordance with requirements of AISC specifications and in accordance with details indicated on the drawings or as approved on shop drawings. Fabricate consistent with AISC “Standard” level of finish for Architecturally Exposed Structural Steel.

1.
Identify all steel at mill showing grade and yield points.

2.
Identify each piece with an erection mark corresponding to identifications noted on erection drawings.  Erection marks shall be made with a product that is compatible with the specified primer.

a.
Where structural steel is exposed as a finish material the structural steel fabricator is responsible for the removal of all erection marks after steel erection. The steel fabricator is responsible for any and all costs associated with erection mark interference with subsequent coatings including the cost of re-coating / re-painting.

B.
Cutting:  All holes and openings must be approved by the owner's Structural Engineer.

1.
Do no flame cutting by hand of openings greater than one half the depth of the member, unless approved by engineer.

2.
All flame-cut holes shall be smoothed by chipping, planning, or grinding members to required AISC tolerances.

3.
Sharp bends or kinks will not be allowed.

4.
Flame cutting by hand will not be allowed for holes at connections.

C.
Materials shall be properly marked and match-marked where field assembly requires.  The sequence of shipments shall be such as to expedite erection and minimize the field handling of material.

D.
Milled surfaces shall be completely assembled or welded before milling.  Milled surfaces to provide full bearing over the cross section.

E.
Beams and girders shall be upward cambered where indicated on the drawings. For beams and girders without specified cambers, fabricate members so that after erection, any minor camber due to rolling or fabrication is upward.

F.
Beam connections shall be as shown or noted on the drawings.

1.
Unless noted otherwise, standard connections shall be used.

2.
Steel requiring adjustment shall be provided with slotted holes, as indicated on the drawings.

G.
Combination of bolts and welds shall not be used for stress transmission in the same faying face of any connection without prior approval by structural engineer.

H.
Welding, filler material, welding techniques and procedures shall conform to the requirements of IBC - Standard No. 27-6.

1.
Welding, AISC specification for the "Design, Fabrication, and Erection of Structural Steel for Buildings", and AWS "Structural Welding Code", and "Filler Metal Specifications."

I.
Welding processes other than shielded metal arc, flux core arc, and submerged arc may be used provided procedure qualification tests in accordance with the American Welding Society are made for the intended application of all such processes.

J.
Built-up sections assembled by welding shall be free of warpage and all faces shall have true alignment.

K.
Welds not specified shall be continuous fillet welds, using not less than the minimum fillet as specified by AWS.

L.
Welding sequences, preheat methods, and detailing of joints shall be such as to reduce the residual stresses to a minimum.

1.
Structural engineer may authorize suitable testing to determine magnitude of residual stresses due to welding on several initial fabricated production units.  Such testing will be performed in a timely manner coordinated with the fabricator's production schedule.

2.
Types of Welds:  Required weld types are indicated by symbols on drawings; characteristics of welds in accordance with standard specifications or codes as applicable; each welder shall mark his identification symbol on his work.

3.
Welding:  Shape edges to be joined as indicated on drawings; prepare and clean edges of all oil, grease, scale and rust in accordance with AWS D1.1.

4.
Reinforcing Steel:  Welding or tack welding of reinforcing bars to other bars or plates, angles and similar shapes is prohibited, except where specifically shown on plans or approved by structural engineer; where required, use electrodes in accordance with requirements of AWS D1.4/12.1, and the structural general notes.

M.
The toughness and notch sensitivity of the steel shall be considered in the formation of all welding procedures to prevent brittle and premature fracture during fabrication and erection.

N.
Detailing of connections, welding sequences, and preheat methods shall be such as to minimize the accumulation and concentration of through thickness strains due to weld shrinkage.

O.
Cleaning:  Clean all surfaces of oil, grease, loose rust, loose mill scale, and other foreign matter present in sufficient quantities to impair bond of spray fireproofing.

1.
Remove all slag or flux remaining on any bead before proceeding; remove any cracks or blow holes that appear on any bead by chipping, grinding, or gas gouging before proceeding.

2.
Remove all mill scale, mill markings and other deleterious material from all exposed steel members before galvanizing or prime painting.

P.
Fabrication Tolerances: In accordance with AISC specifications, except as required to maintain the erection tolerances specified herein.  Maximum tolerance for camber of steel beams/girders shall be plus or minus 1/4 inch.

Q.
Steel Stud and Deformed Bar Anchors:

1.
All anchors shall be automatically end-welded in the shop or field with equipment recommended by the manufacturer of the studs and by qualified welders. Steel stud material, welding, and inspection shall be in accordance with AWS D1.1. End-weld in such a manner as to provide complete fusion between the end of the stud and the plate. There shall be no porosity or evidence of lack of fusion between the welded end of the stud and the plate.

2.
Tests and Inspections:  At the beginning of each day's work, a minimum of two test stud welds shall be made, with the equipment to be used, to metal which is the same as the actual work pieces. The test studs shall be subjected to a 90-degree bend test by striking them with a heavy hammer. After the above test, the weld section shall not exhibit any tearing out or cracking.

2.03
FINISHING

A.
Interior: Provide shop primer on all interior structural steel exposed to view in any room.

1.
Surface Preparation: Clean all surfaces after fabrication and immediately prior to shop painting in accord with SSPC-SP2 Hand Tool Cleaning, SSPC-SP3 Power Tool Cleaning, SSPC-SP6 Commercial Blast Cleaning, or SSPC-SP10 Near-White Metal Blast Cleaning at manufacturer's option. 2. Blast clean only when relative humidity is below 85% and when surface temperature of steel is a minimum of 5°F. above the dew point. Remove all traces of blast residue and dust. Do not contaminate the surfaces. Require workmen to wear clean gloves when handling blast cleaned steel. Shop Painting: Apply specified shop coat in accord with manufacturer's product data to provide a minimum dry film thickness of 2.0 mils. Apply shop coat of paint within four hours after cleaning and before rust-bloom occurs. Paint only in relative humidity below 85% and surface temperatures of 5°F. above dew point.

2.
Primers: 


a.    Products:

Pittsburgh Paints; Multiprime Multi-Purpose Primer, 4160 Series. (MPI #76, 79, 95)
Pittsburgh Paints; Multiprime Universal Alkyd, 4360.

Pittsburgh Paints; Pitt-Tech Plus EP DTM Acrylic Primer, 90-1912 Series. (MPI # 107, 134)
Pittsburgh Paints; Fast Dry Quick Dry Universal Primer, 4180.
B.
Exterior: Provide the following shop applied coatings as follows. Reference drawings for appropriate finish.

1.
Surface Preparation: SSPC-SP 10 – Near-White Metal Blast Cleaning (preferred), or SSPC-SP6 - Commercial Blast Cleaning. Marine environments require SSPC-SP10 Near-White Metal Blast Cleaning. 
Primers: 
Products:

PPG Protective and Marine Coatings; Inorganic Zinc-Rich Primer, Dimetcote 9. (SSPC-Paint 20, Type I)

PPG Protective and Marine Coatings; Organic Zinc-Rich Primer, Amercoat 68HS. (SSPC-Paint 20, Type II)
PPG Protective and Marine Coatings; Amerlock 600 Polyamide Epoxy Coating, AK600 Series. (MPI #101)

PPG Protective and Marine Coatings; Zinc Phosphate Epoxy Primer, Sigmafast 278.
PPG Protective and Marine Coatings; Amercoat 370 Multi-Purpose Epoxy Coating, AT370.
4.
Mask at areas to be welded to prevent contamination of weld with primer.
 

C.
Physical Damage:  Touch up handling and erection damage before rust or other deterioration begins.

D.
See Division 9 section for all additional finish requirements.
PART 3 EXECUTION

3.01
SURFACE CONDITIONS

A.
Examine the areas and conditions under which work of this section will be performed. Correct conditions detrimental to timely and proper completion of the work. Do not proceed until unsatisfactory conditions are corrected.

3.02
ERECTION

A.
General:  Erect structural steel framing in accordance with governing codes and specifications. Conform with configurations and connections as approved on shop and erection drawings.

B.
Bracing:  Provide temporary shoring and bracing members as required.

C.
Column Base and Bearing Plates:  Align attached column bases and bearing plates for beams and similar structural members.  Set loose column bases and bearing plates.  Grout solid with non-shrink grout as specified.

D.
Field Assembly:  Accurately assemble structural framing to lines and elevations indicated within specified or noted tolerances.

1.
Align and adjust various members of framing system prior to fastening.

2.
Prior to assembly, clean bearing surfaces and surfaces which will be in permanent contact.

3.
Splice structural members only where indicated or where approved.

4.
Cut holes by drilling only.

5.
Fasten splices of compression members after bringing abutting surfaces completely into contact.

6.
Make all field connections by high strength bolting or welding, unless otherwise noted.

7.
Tighten and leave erection bolts in place after welding.  Where high strength bolts are required, provide identified and marked bolts; install using procedure as hereinafter specified; mark tightened bolts.

E.
Do not use gas cutting torches in the field, unless approved by architect/engineer for correcting fabrication errors in the structural framing.

F.
Furnish shim plates or develop fills where required to obtain proper fit and alignment.

G.
Connections:  No welding or bolting shall be done until as much of the structure as will be stiffened by the welding or bolting has been properly aligned.

H.
Drift pins shall not be used to enlarge unfair holes in main material.  Holes that must be enlarged shall be reamed up to a maximum of 1/16th of an inch larger to admit bolts.  Burning, drifting and reaming may be used to align unfair holes in members only after approval by the owner's Structural Engineer.

I.
When high-strength friction or high-strength bearing bolts are used, the installation shall be by use of direct tension indicator washers or tension control bolts as specified.

J.
All bolts shall have thread extend not less than 1/4 inch beyond nuts. Provide a minimum of one washer per bolt.

K.
Mutilate threads or use lock nuts for unfinished bolts to prevent nuts from backing off.  Draw unfinished bolt heads and nuts tight against the work.

L.
Establish required leveling and plumbing measurements on the mean operating temperature of the structure.

1.
Make allowances for differences between temperature at time of erection and mean temperature at which the structure will be maintained when completed and in service.

M.
The steel erector shall leave the steel clean of oil or other contaminants as outlined under Part 2 of this specification.

3.03
CUTTING

A.
Do not field cut or alter structural members without the written approval of the structural engineer.

B.
Do not use gas cutting torches for correcting fabrication errors in structural framing.

C.
Finish gas-cut sections equal to a sheared appearance.

3.04
ERECTION TOLERANCES AND SURVEY

A.
Plumb, level and align individual pieces in accordance with the requirements of the "AISC Code of Standard Practice for Steel Buildings and Bridges."

B.
Field Survey:  Make an accurate survey of alignments and elevations of all steel members as noted on the drawings.

1.
Should locations vary beyond the allowable tolerances, notify architect/engineer and take necessary corrective measures and modify details and/or procedures as required and approved.

2.
Permanent benchmarks shall be established by a registered professional engineer employed by contractor in accordance with the requirements of contract documents.

END OF SECTION
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