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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural-steel materials. 
2. Shrinkage-resistant grout. 
3. Prefabricated building columns. 
4. Shear stud connectors. 

B. Related Requirements: 

1. Section 05 12 13 "Architecturally Exposed Structural Steel Framing" for 
additional requirements for architecturally exposed structural steel. 

2. Section 05 31 00 "Steel Decking" for field installation of shear stud connectors 
through deck. 

3. Section 05 50 00 "Metal Fabrications" for [steel lintels and shelf angles not 
attached to structural-steel frame][miscellaneous steel fabrications] and 
other steel items not defined as structural steel. 

4. [Section 09 91 13 "Exterior Painting" and Section 09 91 23 "Interior 
Painting"][and][Section 09 96 00 "High-Performance Coatings"] for painting 
requirements. 
 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Structural-steel materials. 
2. High-strength, bolt-nut-washer assemblies. 
3. Shear stud connectors. 
4. Anchor rods. 
5. Threaded rods. 
6. Shop primer. 
7. Galvanized-steel primer. 
8. Etching cleaner. 
9. Galvanized repair paint. 
10. Shrinkage-resistant grout. 

B. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent 
data. 

2. Include embedment Drawings. 
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3. Indicate welds by standard AWS symbols, distinguishing between shop and field 
welds, and show size, length, and type of each weld. Show backing bars that are 
to be removed and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts. Identify pretensioned and slip-critical, high-strength bolted connections. 

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records 
(PQRs): Provide in accordance with AWS D1.1/D1.1M for each welded joint [whether 
prequalified or qualified by testing][qualified by testing], including the following: 

1. Power source (constant current or constant voltage). 
2. Electrode manufacturer and trade name, for demand-critical welds. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For [Installer][fabricator][shop-painting 
applicators][professional engineer][testing agency]. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers, certifying that shop primers are compatible with topcoats. 

D. Mill test reports for structural-steel materials, including chemical and physical 
properties. 

E. Product Test Reports: For the following: 

1. Bolts, nuts, and washers, including mechanical properties and chemical analysis. 
2. Direct-tension indicators. 
3. Tension-control, high-strength, bolt-nut-washer assemblies. 
4. Shear stud connectors. 

F. Survey of existing conditions. 

G. Source quality-control reports. 

H. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category BU or is 
accredited by the IAS Fabricator Inspection Program for Structural Steel (Acceptance 
Criteria 172). 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Erector, [Category 
ACSE][Category CSE]. 
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C. Shop-Painting Applicator Qualifications: Qualified in accordance with AISC's 
Sophisticated Paint [Endorsement P1][Endorsement P2][Endorsement P3] or to 
SSPC-QP 3. 

D. Welding Qualifications: Qualify procedures and personnel in accordance with AWS 
D1.1/D1.1M. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with applicable provisions of the following specifications and documents: 

1. ANSI/AISC 303. 
2. ANSI/AISC 360. 
3. RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

B. Connection Design Information: 

1. Option 1: Connection designs have been completed and connections indicated 
on the Drawings. 

2. Option 2: Fabricator's experienced steel detailer selects or completes 
connections in accordance with ANSI/AISC 303. 

a. Select and complete connections using [schematic details 
indicated][and][ANSI/AISC 360]<Insert source>. 

b. Use [Load and Resistance Factor Design; data are given at factored-
load level][Allowable Stress Design; data are given at service-load 
level]. 

3. Option 3 and 3A: Design connections in accordance with ANSI/AISC 303 by 
fabricator's qualified professional engineer. Member reinforcement at 
connections is indicated on Drawings. 

a. Use [Load and Resistance Factor Design; data are given at factored-
load level][Allowable Stress Design; data are given at service-load 
level]. 

. 

4. Option 3 and 3B: Design connections and final configuration of member 
reinforcement at connections in accordance with ANSI/AISC 303 by fabricator's 
qualified professional engineer. 

a. Use [Load and Resistance Factor Design; data are given at factored-
load level][Allowable Stress Design; data are given at service-load 
level]. 

C. Moment Connections: [Type PR, partially][Type FR, fully] restrained. 
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D. Construction: [Moment frame][Braced frame][Shear wall system][Combined 
system of moment frame and braced frame][Combined system of moment frame 
and shear walls][Combined system of braced frame and shear walls][Combined 
system of moment frame, braced frame, and shear walls]. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. Materials as indicated on structural drawings. 

 

 

2.3 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate 
in accordance with ANSI/AISC 303 and to ANSI/AISC 360. 

1. Camber structural-steel members where indicated. 
2. Fabricate beams with rolling camber up. 
3. Identify high-strength structural steel in accordance with ASTM A6/A6M and 

maintain markings until structural-steel framing has been erected. 
4. Mark and match-mark materials for field assembly. 
5. Complete structural-steel assemblies, including welding of units, before starting 

shop-priming operations. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS 
D1.1/D1.1M. 

C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing 
loads. 

E. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 
shear connectors. Weld using automatic end welding of headed-stud shear connectors 
in accordance with AWS D1.1/D1.1M and manufacturer's written instructions. 

F. Holes: Provide holes required for securing other work to structural steel and for other 
work to pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut 
bolt holes or enlarge holes by burning. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes 
perpendicular to steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive 
other work. 
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2.4 SOURCE QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform shop tests 
and inspections. 

1. Allow testing agency access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

2. Bolted Connections: Inspect [ and test] shop-bolted connections in accordance 
with RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

3. Welded Connections: Visually inspect shop-welded connections in accordance 
with AWS D1.1/D1.1M and the following inspection procedures, at testing 
agency's option: 

4. In addition to visual inspection, test and inspect shop-welded shear stud 
connectors in accordance with requirements in AWS D1.1/D1.1M for stud 
welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-
continuous 360-degree flash or welding repairs to any shear stud 
connector. 

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on 
additional shear stud connectors if weld fracture occurs on shear stud 
connectors already tested. 

5. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and in 
accordance with ANSI/AISC 303 and ANSI/AISC 360. 

B. Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-
bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting 
plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of baseplate. 
3. [Snug-tighten][Pretension] anchor rods after supported members have been 

positioned and plumbed. Do not remove wedges or shims but, if protruding, cut 
off flush with edge of plate before packing with grout. 

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and 
plates, so no voids remain. Neatly finish exposed surfaces; protect grout and 
allow to cure. [ Comply with manufacturer's written installation instructions 
for grouting.] 

C. Maintain erection tolerances of structural steel within ANSI/AISC 303. 

D. Align and adjust various members that form part of complete frame or structure before 



LRAFB B718 Dorm Renovation Project #: B06-2600756 

STRUCTURAL STEEL FRAMING 05 12 00 

 Page 6 of 6 

permanently fastening. Before assembly, clean bearing surfaces and other surfaces 
that are in permanent contact with members. Perform necessary adjustments to 
compensate for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. Slope roof framing members to 
slopes indicated on Drawings. 

2. Make allowances for difference between temperature at time of erection and 
mean temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that 
must be enlarged to admit bolts. 

 

3.2 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform the following 
special inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 
2. Verify weld materials and inspect welds. 
3. Verify connection materials and inspect high-strength bolted connections. 

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

1. Bolted Connections: Inspect [ and test] bolted connections in accordance with 
RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

2. Welded Connections: Visually inspect field welds in accordance with AWS 
D1.1/D1.1M. 

a. In addition to visual inspection, test and inspect field welds in accordance 
with AWS D1.1/D1.1M and the following inspection procedures, at testing 
agency's option: 

3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-
welded shear connectors according to requirements in AWS D1.1/D1.1M for stud 
welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-
continuous 360-degree flash or welding repairs to any shear connector. 

b. Conduct tests according to requirements in AWS D1.1/D1.1M on additional 
shear connectors if weld fracture occurs on shear connectors already 
tested. 

END OF SECTION 05 12 00 


