STRUCTURAL STEEL - SECTION 05120

1.0 - GENERAL
1.1

RELATED DOCUMENTS
Drawings and general prov1s1ons of the Contract, Including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

A.

1.2

SUMMARY
A.
Section Includes:
1. Structural steel.
2. Grout.

B.

Related Sections:
Section 0141 O "Structural Tests and Special Inspections" for independent
testing agency procedures and administrative requirements.
2.
Section 0521 O"Steel Joists" for information concerning steel joist framing.
3.
Section 0531 O "Steel Deck" for field installation of deck to structural steel.
4. Section 05500 "Metal Fabrications" for miscellaneous steel fabrications and
other metal items not defined as structural steel.
5. See Division 09 for additional surface-preparation, priming, and painting
requirements. Coordinate this section with Division 09 requirements.
6. Section 13100 "Pre-Engineered Steel Building" for steel framing not provided
by the pre-engineered metal building supplier.

1.

1.3

DEFINITIONS
Structural Steel: Elements of structural-steel frame, as classified by AISC 303,
"Code of Standard Practice for Steel Buildings and Bridges."

A.

'1.4

1.5
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PERFORMANCE REQUIREMENTS
A.

Connections: Provide details of simple shear connections required by the Contract
Documents to be selected or completed by structural-steel fabricator to withstand
loads indicated and comply with other information and restrictions indicated. For
wide-flanged beam connections, provide double angle connections as first option
then single plate shear tabs unless specifically detailed otherwise. Section of
connections must be approved by the Project's structural engineer.
1. Select and complete connections using schematic details indicated and
AISC 360.
2. Use LRFD; data are given at factored-load level.

B.

Moment Connections: Type FR, fully restrained.

C.

Construction: Bearing and shear wall system with isolated moment frames. Some
miscellaneous bracing transfers lateral loads.

ACTION SUBMITTALS

A.

Product Data: For each type of product indicated.

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.

05120 • 1

3.

4.
1.6

INFORMATIONAL SUBMITTAL$
A.

Welding certificates.

B.

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

C.

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

D.

Product Test Reports: For the following:

1.

1

1.7

1.8

2.
3.
4.
5.

Bolts, nuts, and washers including mechanical properties and chemical
analysis.
Shear stud connectors.
Shop primers.
Nonshrink grout.
Field weld process to be used and.

E.

Source quality-control reports.

F.

Pre-Installation meeting minutes.

QUALITY ASSURANCE
A.

Welding Qualifications:
Qualify procedures and personnel according to
AWS D1.1/D1 .1 M, "Structural Welding Code - Steel."
1. Provide for shop and field welders for all positions required to complete work.

B.

Comply with applicable provisions of the following specifications and documents:
1. AISC 303.
2. AISC 360.
3.
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490
Bolts."

C.

Pre-Installation Conference: Conduct conference at Project site. Meeting shall be
attended by the Contractor's Project superintendent, the structural steel erector,
and the testing and inspection agency. The meeting shall address erection
sequencing, coordination with other trades, testing and inspection requirements
and coordination of construction activities with required testing and inspection.

DELIVERY, STORAGE, AND HANDLING
A.
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Indicate welds by standard AWS symbols, distinguishing between shop and
field welds, and show size, length, and type of each weld along with required
beam preparation at weld. Show backing bars that are to be removed and
supplemental fillet welds where backing bars are to remain.
Indicate type, size, and length of bolts, distinguishing between shop and field
bolts.

Store materials to permit easy access for inspection and identification. Keep steel
members off ground and spaced by using pallets, dunnage, or other supports and
spacers. Protect steel members and packaged materials from corrosion and
deterioration.
1. Do not store materials on structure in a manner that might cause distortion,
damage, or overload to members or supporting structures. Repair or replace
damaged materials or structures as directed.
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B.

1.9

Store fasteners in a protected place in sealed containers with manufacturer's labels
intact.
1. Fasteners may be repackaged provided Owner's testing and inspecting
agency observes repackaging and seals containers.
2.
Clean and relubricate bolts and nuts that become dry or rusty before use.
3.
Comply with manufacturers' written recommendations for cleaning and
lubricating ASTM F 1852 fasteners and for retesting fasteners after
lubrication.

COORDINATION
A.

Coordinate selection of shop primers with topcoats to be applied over them.
Comply with paint and coating manufacturers' recommendations to ensure that
shop primers and topcoats are compatible with one another.

B.

Coordinate installation of anchorage items to be embedded in or attached to other
construction without delaying the Work. Provide setting diagrams, sheet metal
templates, instructions, and directions for installation.

2.0 - PRODUCTS
2.1

STRUCTURAL-STEEL MATERIALS

A.

W-Shapes: ASTM A 992/A 992M, Grade 50.

B.

Channels, angles, and other rolled shapes: ASTM A 36/A 36M.

C.

Plate and Bar: ASTM A 36/A 36M, typically and ASTM A 572/A 572M, Grade 50
where specified.

D.

Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B, structural tubing.

E.

Steel Structural Pipe: ASTM A 53/A 53M, Type E or S, Grade B.
1.
2.

2.2
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Weight Class: Standard or as specified.
Finish: Black.
ASTM A 216/A 216M,

Grade

WCB

with

supplementary

F.

Steel Castings:
requirement S11.

G.

Welding Electrodes: EXX70 electrodes, comply with AWS requirements.

BOLTS, CONNECTORS. AND ANCHORS
A.

High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel
structural bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and
ASTM F 436, Type 1, hardened carbon-steel washers; all with plain finish.

B.

High-Strength Bolts, Nuts, and Washers: ASTM A 490, Type 1, heavy-hex steel
structural bolts; ASTM A 563, Grade DH, heavy-hex carbon-steel nuts; and
ASTM F 436. Type 1, hardened carbon-steel washers with plain finish.

C.

Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type,
cold-finished carbon steel; AWS D1 .1/DU M, Type B.
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2.3

2.4

D.

Headed Anchor Rods: ASTM F 1554, Grade 36, straight.
1.
Nuts: ASTM A 563 heavy-hex carbon steel.
2. Plate Washers: ASTM A 36/A 36M carbon steel.
3.
Washers: ASTM F 436, Type 1, hardened carbon steel.
4. Finish: Plain.

E.

Threaded Rods: ASTM A 36/A 36M.
1. Nuts: ASTM A 563 heavy-hex carbon steel.
2. Washers: ASTM A 36/A 36M carbon steel.
3.
Finish: Mechanically deposited zinc coating, ASTM B 695, Class 50.

PRIMER
A.

Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting
primer complying with MPl#79 and compatible with topcoat. Coordinate with
Division 09 requirements.

B.

Galvanizing Repair Paint: ASTM A 780.

GROUT
A.

2.5
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Nonmetallic, Shrinkage-Resistant Grout:
ASTM C 1107, factory-packaged,
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to
consistency suitable for application and a 30-minute working time.

FABRICATION
A.

Structural Steel: Fabricate and assemble in shop to greatest extent possible.
Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and
Bridges" and AISC 360.
1. Camber structural-steel members where indicated.
2.
Fabricate beams with rolling camber up.
3.
Identify high-strength structural steel according to ASTM A 6/A 6M and
maintain markings until structural steel 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.
i.
Plane thermally cut edges to be welded to comply with requirements in
AWS Di.i/01.1M.

C.

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

D.

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

E.

Cleaning: Clean and prepare steel surfaces that are to remain unpainted
according to SSPC-SP 3, "Power Tool Cleaning."

F.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of
shear connectors. Use automatic end welding of headed-stud shear connectors
according to AWS D1 .1/Di .1 M and manufacturer's written instructions. Do not
hand weld.
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G.

2.6

SHOP CONNECTIONS
A.
High-Strength Bolts:
Shop install high-strength bolts according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of
bolt and type of joint specified.
1. Joint Type: Snug tightened.
B.

2.7

2.8

Weld Connections: Comply with AWS Di. i /D1 .1 M for tolerances, appearances,
welding procedure specifications, weld quality, and methods used in correcting
welding work.
1. Assemble and weld built-up sections by methods that will maintain true
alignment of axes without exceeding tolerances in AISC 303 for mill material.

SHOP PRIMING
A.
Retain this article if shop priming is required.

B.

Shop prime steel surfaces except the following:
1. Surfaces embedded in concrete or mortar. Extend priming of partially
embedded members to a depth of 2 inches.
2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
5. Galvanized surfaces.

C.

Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill
scale and spatter, slag, or flux deposits. Prepare surfaces according to the
following specifications and standards:
1. SSPC-SP 3, "Power Tool Cleaning."

D.

Priming:
Immediately after surface preparation, apply primer according to
manufacturer's written instructions and at rate recommended by SSPC to provide a
minimum dry film thickness of 1.5 mils. Use priming methods that result in full
coverage of joints, corners, edges, and exposed surfaces.
1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly
or erection. Change color of second coat to distinguish it from first.

GALVANIZING
A.
Retain this article if galvanizing of structural steel is required.

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

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural
steel according to ASTM A 123/A 123M.
1. Fill vent and drain holes that will be exposed in the finished Work unless they
will function as weep holes, by plugging with zinc solder and filing oft smooth.
2.
Galvanize lintels and shelf angles attached to structural-steel frame and/or
located in exterior walls.
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2.9

SOURCE QUALITY CONTROL
A.

Testing Agency: Owner will engage an independent testing and inspecting agency
to perform shop tests and inspections and prepare test reports.
1. Provide testing agency with access to places where structural-steel work is
being fabricated or produced to perform tests and inspections.

B.

Correct deficiencies in Work that test reports and inspections indicate does not
comply with the Contract Documents.

C.

Bolted Connections:
Shop-bolted connections will be tested and inspected
according to RCSC's "Specification for Structural Joints Using ASTM A 325 or
A 490 Bolts."

D.

Welded Connections: In addition to visual inspection, shop-welded connections
will be tested and inspected according to AWS D1 .1/D1 .1 M and the following
inspection procedures, at testing agency's option:
1.
Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished wefd. Cracks or zones of incomplete fusion or penetration will not be
accepted. Perform on 100% of root pass welds and 10% of finished singlepass welds.
2. Ultrasonic Inspection: ASTM E 164. Perform on 100% of partial-joint and
complete-joint penetration welds.

E.

In addition to visual inspection, shop-welded shear connectors will be tested and
inspected according to requirements In AWS D1 .1/D1 .1 M for stud welding and as
follows:
1.
Bend tests will be performed if visual inspections reveal either a less-thancontinuous 360-degree flash or welding repairs to any shear connector.
2. Tests will be conducted on additional shear connectors if weld fracture occurs
on shear connectors already tested, according to requirements in
AWS D1.1/D1.1M.

3.0 - EXECUTION
3.1

EXAMINATION
A.
Verify, with steel Erector present, elevations of concrete- and masonry-bearing

surfaces and locations of anchor rods, bearing plates, and other embedments for
compliance with requirements.
1.
Prepare a certified survey of bearing surfaces, anchor rods, bearing plates,
and other embedments showing dimensions, locations, angles, and
elevations.
B.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

PREPARATION
A.
Provide temporary shores, guys, braces, and other supports during erection to
keep structural steel secure, plumb, and in alignment against temporary
construction loads and loads equal in intensity to design loads. Remove temporary
supports when permanent structural steel, connections, and bracing are in place
unless otherwise indicated.

3.3

ERECTION
A.
Set structural steel accurately in locations and to elevations indicated and
according to AISC 303 and AISC 360.

Job No. 16-928
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_

3.4

B.

Base Bearing and Leveling Plates: Clean concrete- and masonry-bearing surfaces
of bond-reducing materials, and roughen surfaces prior to setting plates. Clean
bottom surf ace of plates.
1. Set plates for structural members on wedges, shims, or setting nuts as
required.
2.
Weld plate washers to top of baseplate where specified.
3.
Snug-tighten 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 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
shrinkage-resistant grouts.

C.

Maintain erection tolerances of structural steel within AISC's "Code of Standard
Practice for Steel Buildings and Bridges."

D.

Align and adjust various members that form part of complete frame or structure
before permanently fastening. Before assembly, clean bearing surfaces and other
surfaces that will be in permanent contact with members. Perform necessary
adjustments to compensate for discrepancies in elevations and alignment.
1.
Level and plumb individual members of structure.
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 unless approved by Architect and
Structural Egineer. Finish thermally cut sections within smoothness limits in
AWS D1.1/D1.1M.

G.

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

H.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of
shear connectors. Use automatic end welding of headed-stud shear connectors
according to AWS D1 .1/D1 .1 M and manufacturer's written instructions. Do not
hand weld.

FIELD CONNECTIONS
A.
High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification
for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of
joint specified.
1. Joint Type: Snug tightened.
B.
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Weld Connections: Comply with AWS DU/D1 .1 M for tolerances, appearances,
welding procedure specifications, weld quality, and methods used in correcting
welding work.
1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of
temporary connections, and removal of paint on surf aces adjacent to field
welds.
2.
Assemble and weld built~up sections by methods that will maintain true
alignment of axes without exceeding tolerances in AISC's "Code of Standard
Practice for Steel Buildings and Bridges" for mill material.
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3.5

3.6

FIELD QUALITY CONTROL
A.

Special Inspection and Testing Agency:
Owner will engage a qualified
independent testing and inspecting agency to inspect field welds and high-strength
bolted connections.

B.

Bolted Connections: Bolted connections will be tested and inspected according to
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

C.

Welded Connections: All field welds will be visually inspected according to
AWS 01 .1/D1 .1 M.
1.
In addition to visual inspection, field welds will be tested and inspected
according to AWS 01 .1/D1 .1 M and the following inspection procedures, at
testing agency's option:
a.
Magnetic Particle Inspection: ASTM E 709; performed on root pass and
on finished weld. Cracks or zones of incomplete fusion or penetration
will not be accepted. Perform on 100% for root pass welds and 10% of
finished single-pass welds.
b.
Ultrasonic Inspection: ASTM E 164. Perform on 100% of partial-joint
and complete-joint penetration welds.

D.

In addition to visual inspection, test and Inspect field-welded shear connectors
according to requirements in AWS D1 .1/D1 .1 M for stud welding and as follows:
1.
Perform bend tests if visual inspections reveal either a less-than-continuous
360-degree flash or welding repairs to any shear connector.
2. Conduct tests on additional shear connectors if weld fracture occurs on shear
connectors already tested, according to requirements in AWS 01 .1/D1 .1 M.

E.

Correct deficiencies in Work that test reports and inspections indicate does not
comply with the Contract Documents.

REPAIRS AND PROTECTION
A.
Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and
repair galvanizing to comply with ASTM A 780.

B.
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Touchup Painting: Immediately after erection, clean exposed areas where primer
is damaged or missing and paint with the same material as used for shop painting
to comply with SSPC-PA 1 for touching up shop-painted surfaces.
1. Clean and prepare surfaces by SSPC·SP 2 hand-tool cleaning or SSPC-SP 3
power-tool cleaning.
2.
Coordinate with Division 09 requirements.
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STEEL JOISTS - SECTION 05210

1.0 - GENERAL
1.1

RELATED DOCUMENTS
A.
Drawings and general prov1s1ons of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2

SUMMARY

1.3

A.

Section Includes:
1. K-series steel joists.
2.
KCS-type K-series steel joists.
3. K-series steel joist substitutes.
4. Joist accessories.

B.

Related Requirements:
1. Section 0421 O "Unit Masonry Assemblies" for installing bearing plates in unit
masonry.
2. Section 05120 "Structural Steel" for details for structural steel.

DEFINITIONS
A.
B.

1.4

ACTION SUBMITT ALS
A.
Product Data: For each type of joist, accessory, and product.
B.

1.5

1.6
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SJl's "Specifications": Steel Joist lnstitute's "Standard Specifications, Load Tables
and Weight Tables for Steel Joists and Joist Girders."
Special Joists: Steel joists or joist girders requiring modification by manufacturer to
support nonuniform, unequal, or special loading conditions that invalidate load
tables in SJl's "Specifications."

Shop Drawings:
1.
Include layout, designation, number, type, location, and spacing of joists.
2.
Include joining and anchorage details, bracing, bridging, and joist accessories;
splice and connection locations and details; and attachments to other
construction.
3. Indicate locations and details of bearing plates to be embedded in other
construction.
4. Indicate uniform loads and special loads used for design of special joists.

INFORMATIONAL SUBMITTALS
A.
Qualification Data: For manufacturer.

B.

Manufacturer certificates.

C.

Comprehensive engineering analysis of special joists signed and sealed by the
qualified professional engineer responsible for its preparation who is licensed in the
State of Alabama. Submit signed and sealed letter indicating supervision of joist
design and joist submittal preparation. Provide final signed and sealed calculations
or letter indicating supervision of preparation with final field use drawings.

QUALITY ASSURANCE
A.
Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists
complying with applicable standard specifications and load tables in SJl's
"Specifications
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1.

Manufacturer's responsibilities Include providing professional engineering
services for designing special joists to comply with performance requirements.

1.7

DELIVERY, STORAGE, AND HANDLING
A.
Deliver, store, and handle joists as recommended in SJ l's "Specifications."
B.
Protect joists from corrosion, deformation, and other damage during delivery,
storage, and handling.

1.8

SEQUENCING
A.
Deliver steel bearing plates to be built into cast-in-place concrete and masonry
construction. Coordinate with structural steel fabricator.

2.0- PRODUCTS
2.1

PERFORMANCE REQUIREMENTS
A.
Structural Performance:
Provide special joists and connections capable of
withstanding design loads indicated.
1. Use ASD; data are given at service-load level.
2. Design special joists to withstand design loads with live-load deflections no
greater than the following:
a.
Roof Joists: Vertical deflection of 1/240 of the span.

2.2

K-SERIES STEEL JOISTS
A.
Manufacture steel joists of type indicated according to "Standard Specifications for
Open Web Steel Joists, K-Series" in SJl's "Specifications," with steel-angle topand bottom-chord members, underslung ends, and parallel top chord.
1. Joist Type: K-series steel joists and KCS-type K-series steel joists.

B.

Steel Joist Substitutes: Manufacture according to "Standard Specifications for
Open Web Steel Joists, K-Series" in SJl's "Specifications," with steel-angle or channel members.

C.

Provide holes in chord members for connecting and securing other construction to
joists.

D.

Top-Chord Extensions: Extend top chords of joists with SJl's Type S top-chord
extensions where indicated, complying with SJl's "Specifications."

E.

Extended Ends: Extend bearing ends of joists with SJl's Type R extended ends
where indicated, complying with SJl's "Specifications."

F.

Camber joists according to SJl's "Specifications.".

G.

Equip bearing ends of joists with manufacturer's standard beveled ends or sloped
shoes if joist slope exceeds 1/4 inch per 12 inches.

2.3

PRIMERS
A.
Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with
performance requirements in SSPC-Paint 15.
Coordinate with Division 09
requirements if exposed to view.

2.4

JOIST ACCESSORIES
A.
Bridging: Provide bridging anchors and number of rows of horizontal or diagonal
bridging of material, size, and type required by SJl's "Specifications" for type of
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joist, chord size, spacing, and span. Furnish additional erection bridging if required
for stability.

2.5

B.

Fabricate steel bearing plates from ASTM A 36/A 36M steel with integral
anchorages of sizes and thicknesses indicated. Shop prime paint.

C.

Steel bearing plates construction shall be performed in accordance with Section
05120 "Structural Steel".

D.

Furnish ceiling extensions, either extended bottom-chord elements or a separate
extension unit of enough strength to support ceiling construction. Extend ends to
within 1 inch of finished wall surface unless otherwise indicated.

E.

Welding Electrodes: Comply with AWS standards.

F.

Furnish miscellaneous accessories including splice plates and bolts required by
joist manufacturer to complete Joist assembly.

CLEANING AND SHOP PAINTING
A.
Clean and remove loose scale, heavy rust, and other foreign materials from
fabricated joists and accessories by or power-tool cleaning, SSPC-SP 3.

8.

Do not prime paint joists and accessories to receive sprayed fire-resistive
materials.

C.

Apply one coat of shop primer to joists and joist accessories to be primed to
provide a continuous, dry paint film not less than 1 mil thick. Coordinate with
relative Division 09 requirements.

3.0 - EXECUTION
3.1

EXAMINATION
A.
Examine supporting substrates, embedded bearing plates, and abutting structural
framing for compliance with requirements for installation tolerances and other
conditions affecting performance.
B.

3.2

Job No. 16-928

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
A.
Do not install joists until supporting construction is in place and secured.
B.

Install joists and accessories plumb, square, and true to line; securely fasten to
supporting construction according to SJl's "Specifications joist manufacturer's
written recommendations, and requirements in this Section.
'1. Before installation, splice joists delivered to Project site in more than one
piece.
2.
Space, adjust, and align joists accurately in location before permanently
fastening.
3.
Install temporary bracing and erection bridging, connections, and anchors to
ensure that joists are stabilized during construction.

C.

Field weld joists to supporting steel bearing plates and framework. Coordinate
welding sequence and procedure with placement of joists. Comply with AWS
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requirements and procedures for welding, appearance and quality of welds, and
methods used in correcting welding work. Provide minimum of 3" of weld at each
side of jolst and as required for reactions. Consider wall out of plane reaction of
1500 pounds (service level) at end of each joist.
D.

3.3

Install and connect bridging concurrently with joist erection, before construction
loads are applied. Anchor ends of bridging lines for top and bottom chords to
parallel walls or beams adjacent and parallel to joists at ends of bridging lines.

FIELD QUALITY CONTROL
Testing Agency: Owner will engage a qualified independent testing and inspecting
agency to inspect field welds and to perform field tests and inspections and
prepare test and inspection reports.

A.

3.4
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B.

Visually inspect field welds according to AWS D1 .1 /D1 .1 M.
1.
In addition to visual inspection, test field welds according to AWS 01 .1/D1 .1 M
and the following procedures, as applicable:
a. Magnetic Particle Inspection: ASTM E 709. Perform on minimum of
10% of joist end connections.

C.

Correct deficiencies in Work that test and inspection reports have indicated are not
in compliance with specified requirements.

D.

Perform additional testing to determine compliance of corrected Work with
specified requirements.

PROTECTION

A.

Touchup Painting: After installation, promptly clean, prepare, and prime or reprime
field connections, rust spots, and abraded surfaces of prime-painted joists, bearing
plates, abutting structural steel, and accessories.
·
1. Clean and prepare surfaces by hand-tool cleaning according to SSPC-SP 2,
or power-tool cleaning according to SSPC-SP 3.
2. Apply a compatible primer of same type as primer used on adjacent surfaces.

B.

Provide final protection and maintain conditions, in a manner acceptable to
manufacturer and Installer, that ensure that joists and accessories are without
damage or deterioration at time of Substantial Completion.
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STEEL DECK - SECTION 05310
1.0 - GENERAL
1.1 RELATED DOCUMENTS
A.
Drawings and general prov1s1ons of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.
1.2

SUMMARY
A.
Section Includes:
1.
Roof deck.

B.

1.3

ACTION SUBMITTAL$
A.
Product Data: For each type of deck, accessory, and product indicated.

B.

1.4

Product Certificates: For each type of steel deck.

QUALITY ASSURANCE

A.

1.6

Shop Drawings:
i.
Include layout and types of deck panels, anchorage details, reinforcing
channels, pans, cut deck openings, special jointing, accessories, and
attachments to other construction.

INFORMATIONAL SUBMITTAL$
A.
Welding certificates.

B.
1.5

Related Requirements:
1.
Section 05120 "Structural Steel" for construction of supporting structural steel
framing.
2.
Section 0521 O "Steel Joists" for construction of supporting steel joist framing.

Welding Qualifications: Qualify procedures and personnel according to AWS D1 .3,
"Structural Welding Code - Sheet Steel."

DELIVERY, STORAGE, AND HANDLING
A.
Protect steel deck from corrosion, deformation, and other damage during delivery,
storage, and handling.
B.

Stack steel deck on platforms or pallets and slope to provide drainage. Protect
with a waterproof covering and ventilate to avoid condensation.

2.0 - PRODUCTS
2.1

PERFORMANCE REQUIREMENTS
A.
AISI Specifications: Comply with calculated structural characteristics of steel deck
according to AISl's "North American Specification for the Design of Cold-Formed
Steel Structural Members."

2.2

ROOF DECK
A.
Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
1.
Consolidated Systems, Inc.; Metal Dek Group.
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2.
3.
4.
5.
B.

2.3

Epic Metals Corporation.
New Millennium Building Systems, LLC.
Nucor Corp.; Vulcraft Group.
Valley Joist; Subsidiary of EBSCO Industries, Inc.

Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with
"SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication
No. 31, and with the following:
1.
Galvanized-Steel Sheet:
ASTM A 653/A 653M, Structural Steel (SS),
Grade 33, G60 zinc coating.
2.
Deck Profile: Type WR, wide rib.
3.
Profile Depth: 1-1/2 inches.
4.
Design Uncoated-Steel Thickness: As indicated.
5.
Span Condition: Triple span or more where possible.
6.
Side Laps: Overlapped or interlocking seam at Contractor's option.

ACCESSORIES
A.
General: Provide manufacturer's standard accessory materials for deck that
comply with requirements indicated.
B.

Mechanical Fasteners:
Corrosion-resistant, low-velocity, power-actuated or
pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.

C.

Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling,
carbon-steel screws, No. 1O minimum diameter.

D.

Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

E.

Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength
of 33,000 psi, not less than 0.0359-inch design uncoated thickness, of same
material and finish as deck; of profile indicated or required for application.

F.

Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of
same material, finish, and thickness as deck unless otherwise indicated.

G.

Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch thick, of same
material and finish as deck, with 3-inch- wide flanges and sloped recessed pans of
1-1 /2-inch minimum depth. For drains, cut holes in the field.

H.

Galvanizing Repair Paint: ASTM A 780.

3.0 - EXECUTION
3.1

EXAMINATION
A.
Examine supporting frame and field conditions for compliance with requirements
for installation tolerances and other conditions affecting performance.
B.
Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

INSTALLATION, GENERAL
A.
Install deck panels and accessories according to applicable specifications and
commentary in SDI Publication No. 31, manufacturer's written instructions, and
requirements in this Section.
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B.

Install temporary shoring before placing deck panels if required to meet deflection
limitations.

C.

Locate deck bundles to prevent overloading of supporting members.

D.

Place deck panels on supporting frame and adjust to final position with ends
accurately aligned and bearing on supporting frame before being permanently
fastened. Do not stretch or contract side-lap interlocks.

E.

Place deck panels flat and square and fasten to supporting frame without warp or
deflection.

F.

Cut and neatly fit deck panels and accessories around openings and other work
projecting through or adjacent to deck.
Provide additional reinforcement and closure pieces at openings as required for
strength, continuity of deck, and support of other work.

G.

H.

I.

3.3
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Comply with AWS requirements and procedures for manual shielded metal arc
welding, appearance and quality of welds, and methods used for correcting welding
work.
Mechanical fasteners may be used in lieu of welding to fasten deck. Locate
mechanical fasteners and install according to deck manufacturer's written
instructions. Submit product and proposed attachment for approval.

ROOF-DECK INSTALLATION
A.

Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of
the surface diameter indicated or arc seam welds with an equal perimeter that is
not less than 1-1 /2 inches long, and as follows:
1.
Weld Diameter: 5/8 inch, nominal.
2.
Weld Spacing: Provide at attachment pattern indicated.

B.

Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of
panels between supports, at intervals as indicated and not exceeding the lesser of
i/2 of the span or 36 inches, and as follows:
i.
Mechanically fasten with self-drilling, No. 1O diameter or larger, carbon-steel
screws.
2.
Fasten with a minimum of 1-1/2-inch- long welds to perimeter steel framing.

C.

End Bearing: Install deck ends over supporting frame with a minimum end bearing
of 1-1/2 inches, with end joints as follows:
1.
End Joints: Lapped 2 inches minimum.

D.

Roof Sump Pans and Sump Plates: Install over openings provided in roof deck
and weld flanges to top of deck. Space welds not more than 12 inches apart with
at least one weld at each corner.
i.
Install reinforcing channels or zees in ribs to span between supports and
weld or mechanically fasten.

E.

Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips,
end closures, and reinforcing channels according to deck manufacturer's written
instructions. Weld or mechanically fasten to substrate to provide a complete deck
installation.
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1.

3.4

3.5

FIELD QUALITY CONTROL
A.
Testing Agency: Owner will engage a qualified testing and inspection agency to
perform tests and special inspections.

B.

Field welds will be visually inspected.

C.

Testing and inspection agency will report inspection results promptly and in writing
to Contractor and Architect.

D.

Remove and replace work that does not comply with specified requirements.

E.

Additional inspecting, at Contractor's expense, will be performed to determine
compliance of corrected work with specified requirements.

PROTECTION
A.
Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both
surfaces of deck with galvanized repair paint according to ASTM A 780 and
manufacturer's written instructions.

B.
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Weld cover plates at changes in direction of roof -deck panels unless
otherwise indicated.

Provide final protection and maintain conditions to ensure that steel deck is without
damage or deterioration at time of Substantial Completion.
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COLD - FORMED METAL EAVE AND FASCIA SYSTEM - SECTION 05460

1.0 - GENERAL
1.1

Section Includes
A.

1.2

Structural non-vented fascia system.

Model: SNV

Related Sections

1.3

A.

Section 07610 - Standing Seam Metal Roof System

B.

Section 13100 - Pre-engineered Steel Building

References

1.4

A.

ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

B.

ASTM A 792 • Standard Specification for Steel Sheet, 55% Aluminum-Zinc AlloyCoated by the Hot-Dip Process.

Design Requirements
A.

Design Loads: Design structural vented (SV) or structural non-vented (SNV) eave and
fascia system to support specified loads.

1. Live Load: _ _20 psf
2. Dead Load: _ _ 10 psf
3. Diaphragm Load: _ _60 plf

B.
1.5

Ventilation: Must meet or exceed the required net free air per linear foot (nfa/lf) as
determined by the vented roof deck system.

Submittals
A.

1.6

Comply with Section 01350 - Submittal Procedures.

B.

Product Data: Submit manufacturer's product data, including installation instructions.

C.

Shop Drawings: If required, submit manufacturer's shop drawings, indicating materials,
gauges, dimensions, tolerances, fasteners, mounting, and finish.

Delivery, Storage. And Handling
A.

Delivery: Deliver materials to site in manufacturer's original, unopened containers and
packaging, with labels clearly identifying product name and manufacturer.

B.

Storage: Store materials in clean, dry area in accordance with manufacturer's
instructions.

C.

Handling: Protect materials during handling and installation to prevent damage.
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1.7

Warranty
Provide the manufacturer's warranty specified under products for the roof edge system, when
installed per manufacturer's instructions. Warranty will not exceed the life of the original roof.
A.

Provide 20 year, 125 mph Wind and Ventilation Warranty

B.

Provide 30 year warranty for manufacturer approved 70 percent Kynar colors for the
painted finish covering color fade, chalk and film integrity.

2.0 - PRODUCTS
2.1

Manufacturer
Design Basis: Structeavent® manufactured by ACS, LLC, Bessemer, AL. or pre-approved
equal.

2.2

Materials
A.

Eave and Fascia Systems

1. Structural Non-vented attic eave and fascia system

Model: SNV

B.

Model(s): Structeavent -Structeavent SNV
(Structural Non-Vented)

C.

Base Assembly, including zees and gutter support, shall be Galvalume steel, ASTM A
792, G-90, AZ55, Grade 40, structural quality.

D.

Front Cover, Galvanized Steel.

E.

Perforated Closure, Aluminum.

3.0 - EXECUTION
3.1

Examination
A.

Examine areas to receive eave and fascia system.

B.

Notify Architect if areas are not acceptable.

C.

Do not begin installation until unacceptable conditions have been corrected.

Installation

3.2

A.

Install eave and fascia system in accordance with manufacturer's Instructions at
locations indicated on the drawings.

B.

Submit product design drawings for review and approval to Architect or Specifier before
fabrication.

C.

Installer shall furnish mechanical fasteners consistent with manufacturer's instructions
suitable for the substrate to which being installed.
END OF SECTION
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MISCELLANEOUS METALS - SECTION 05500
1.0 - GENERAL
1.1

Scope
Furnish and install all miscellaneous metals as indicated on drawings, including that
shown only on Architectural Drawings, and/or as specified.

1.2

Submittals
Submit shop drawings for approvals.

1.3

Applicable Standards
Fabrication and erection, except as specified otherwise, shall be in accordance with
American Institute of Steel Construction (AISC) Specifications for the Design, Fabrication
and Erection of Structural Steel for Building.

1.4

Qualification
Manufacturer's names, models, or catalog numbers, referred to herein are intended to
show the type, quality and intent of items required. Products of other manufacturers
equal or better in quality, similar in design are acceptable subject to the Architect's
approval.

1.5

Substitutions
Substitutions of sections or modifications of details, shall be submitted with the shop
drawings for approval. Approved substitutions, modifications, and necessary changes in
related portions of the work shall be coordinated by the contractor and shall be
accomplished as no additional cost.

2.0 - PRODUCTS
2.1
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General Materials
A.
Metals shall be free from defects impairing strength, durability, or appearance
and of the best commercial quality for the purposes specified. All materials shall
be new materials and shall have structural properties to sustain safely or
withstand strains or stressed to which normally subjected. All exposed
fastenings shall be of same material, color and finish as the metal to which
applied unless otherwise shown.

B.

Provide all accessories such as anchors, hangers, belts, toggle bolts, expansion
bolts, rods, shelf angles, clip angles, shims, connections, stiffeners,
reinforcements, screws, etc., required for proper complete fabrication, assembly
and installation of all miscellaneous steel, metal work and masonry. Bolts,
screws, expansion bolts, toggle bolts, etc., shall be brass, bronze, stainless steel
or aluminum when used with these metals.

C.

Steel lintels and miscellaneous structural shapes where called for shall be of
shapes, lengths and weights, as shown and detailed on the drawings, spanning
openings where so indicated, shall be complete with bolts, anchors, etc., for
building in. Lintels shall not have less than eight (8") inch bearing upon masonry.

D.

Galvanized steel shall be hot-dipped galvanized in accordance with the Standard
Specifications of the American Hot-Dip Galvanizing Association. Galvanizing
shall be done after fabrication.
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2.2

2.3
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E.

All materials shall be well formed to shape and size with sharp lines. Conceal
fasteners where practical. Thickness of metals and details of assembly and
supports shall give ample strength.

F.

Welding shall conform to American Welding Society's Standard Code for Arc and
Gas Welding in Building Construction. Welding shall be continuous along entire
area of contact, except where tack welding is specifically shown or specified.
Tack welding will not be permitted on exposed surface. Grind all exposed welds
smooth.

Painting and Protective Coating
A.
Thoroughly clean off all miscellaneous metal, using power tool cleaning to
remove all dirt, grease, rust, and scale and foreign matter.
B.

Treat only concealed galvanized metal with galvanized metal primer as per
manufacturer's directions before painting. Exposed galvanized metal to be
primed and finished under Painting Section.

C.

Unless otherwise specified, paint all metal items, including concealed galvanized
metal, one shop coat of Red or Grey oxide zinc chromate TT-P-636-C. Surfaces
inaccessible after assembly shall be painted before assembly. Work paint
thoroughly into joints, etc. Do not paint bronze, aluminum or stainless steel.

D.

Insulate faces of all metals in contact with different metals, wood, masonry,
and/or concrete; give each contact surface one coat approved alkali-resistant
bituminous paint. Let both surfaces dry before installing metals.

Miscellaneous Metal Items
The following items are intended as a guide to such work in this project and do not
necessarily limit the scope of this section.

A.

All structural shapes indicated and/or required.

B.

Miscellaneous Steel Lintels. Provide miscellaneous steel lintels indicated on
Architectural and/or Structural Drawings or as required. All miscellaneous steel
lintels are subject to structural engineer's review and approval.

C.

Interior and Exterior Round Member Stair and Ramp Handrail, Guardrails and
Brackets as indicated and detailed. Handrail height to be 3 ft. min.

D.

Protective Bollards shall be 6" diameter steel pipe with prefabricated stock cap,
filled with concrete after setting. Pipe shall be 3'-6" above concrete and set into
concrete minimum of 2'-0".

E.

Metal Ladders - Provide steel ladders where indicated of 3/8" x 2-1/2" steel bar
stringers spaced 20" o.c. with 3/4" square bar rungs set at 45 degrees and
welded to stringer 12" o.c. Anchor ladder to masonry with clip angles or bent
plates designed to hold rungs 8" from wall. Space anchors not more than 5'-0"
o.c. Prime paint under this Section. (See Elevator Pit and Roof Access
Ladd~rs.)

F.

Downspout Boots shall be equal to Jay R Smith MFG. Co. (Smith Industries)
special downspout boots. Cast Iron Body with 3" Bronze Access Plug and Strap
with 5/16" Dia. Cast Holes for flat head bolts, Typical. 5 x 4 Size.
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G.

Roof Hatches: Fabricate roof hatches with insulated double-wall lids and
insulated single-wall curb frame with integral deck mounting flange and lid frame
counterflashing. Fabricate with welded corner joints. Provide continuous
weathertight perimeter gasketing and equip with corrosion-resistant or hot-dip
galvanized hardware. Manufacturer - Sileo Company. Type and Size: Single-leaf
lid, 30 by 36 inches. Curb and Lid Material: Aluminum sheet, 0.090 inch thick.
Finish: Mill. Maintain a minimum curb height of 12 inches above finished roof
surface. Curb height must be adjusted to thickness of roof insulation with a
minimum base flashing height recommended by roofing membrane
manufacturer.

H.

Expansion Joint Systems
1.
Floor to floor expansion joint system shall be flush type as approved
equal to Model GFT - RFX as manufactured by C/S System Corporation
or Model TMB Series as manufactured by Nystrom. Floor to floor
expansion joints shall be provided with a 2 hr. fire barrier component as
approved equal to "Re-Flex", Between floor series as manufactured by
C/S Systems Corporation.
2.

Wall to Wall expansion joint system shall be surface mount type as
approved equal to Model SFW - S - RFX as manufactured by MM
Systems Corporation. Wall to wall expansion joints shall be provided
with a 2hr. fire barrier component as approved equal to "Pyro-flex".
Single side wall also as manufactured by MM Systems Corporation.

3.

Exterior Roof-to-Wall and Wall-to-Wall shall be pre- approved equal to
Expand-0-Flash as manufactured by Johns Manville with stainless steel
flanges and neoprene bellows. Widths as recommended by the
manufacturer for expansion conditions indicated. Provide factory
fabricated transitions and intersections. Provide as required to achieve
100% weathertightness with the system.

3.0 - EXECUTION
3.1
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Fabrication
A.
Verify measurements In field for work fabricated to fit job conditions.

B.

Fabricate form work true to detail with clean, straight, sharply defined profiles.
Iron shall have smooth finished surfaces unless indicated otherwise. Shearing
and punching shall leave clean, true lines and surfaces.

C.

Fastenings shall be concealed where practical. Thickness of metal and details of
assembly and supports shall give ample strength and stiffness. Joints exposed
to the weather shall be formed to exclude water. Provide holes and connections
for the work of other trades.

D.

Joints shall be rigid at adjoining sections for a strong assembly. Weld or rivet
permanent connections. Welds shall be continuous and finished flush and
smooth on surfaces that will be exposed after installation. Do not use screws or
bolts where it can be avoided; where screws or bolts are used, the heads shall
be countersunk, screwed up tight and threads nicked to prevent loosening.
Unexposed welded joints may be continuous or spot welded as required.
Remove weld spatter from adjacent surfaces.
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3.2

Installation
A.
Erect work in thorough, first class manner with mechanics experienced in the
erection of iron work.

B.

Work shall be strong, secure, and adequate for the purpose intended.

C.

Schedule delivery of items to be built into the masonry so as not to delay the
progress of the work and to coordinate for proper installation.

D.

Place and properly secure to form work items such as anchors, sleeves, and
inserts which are to be cast in concrete.

END OF SECTION
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