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Technical Specifications

SECTION 05500 – METAL FABRICATIONS 
PART 1 -  GENERAL

1.1 SUMMARY
A. This Section includes the following:

Adjust list below to suit Project.

1. Miscellaneous steel framing and supports.

2. Shelf angles.

3. Metal ladders.

4. Metal bollards.

5. Loose steel lintels.

B. See Division 05 Section "Metal Stairs" for metal-framed stairs.

C. See Division 05 Section "Pipe and Tube Railings" for metal pipe and tube railings.

D. See Division 05 Section "Ornamental Metal Railings" for ornamental metal railings.

1.2 SUBMITTALS
A. Product Data:  For the following:

Adjust list below to suit Project.

1. Grout.

B. Shop Drawings:  Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.

C. Templates:  For anchors and bolts.

PART 2 -  PRODUCTS
2.1 METALS
A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces without blemishes.

B. Ferrous Metals:

1. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

Select Type 316L in first subparagraph below if required for corrosive environments.

Coordinate subparagraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.

2. Steel Tubing:  ASTM A 500, cold-formed steel tubing.

Round steel tubing and pipe are sized differently.  Tubing is designated by OD and wall thickness.  Pipe is designated by nominal pipe size and weight or schedule number.  See Evaluations.

3. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is indicated or required by structural loads.

First subparagraph below describes typical component of metal channel framing systems such as that manufactured by Unistrut Corporation.

C. Nonferrous Metals:

1. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy 6063-T6.

2. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, alloy 6061-T6.

3. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F.

2.2 FASTENERS
Usually select Type 304 in first paragraph below; select Type 316 if required for corrosive environments.

A. General:  Type  316 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls.  Provide stainless-steel fasteners for fastening aluminum.  Select fasteners for type, grade, and class required.

B. Cast-in-Place Anchors in Concrete:  Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, hot-dip galvanized per ASTM A 153/A 153M.

2.3 MISCELLANEOUS MATERIALS

A. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI #79.

Retain paragraph above or paragraph and associated subparagraphs below.  Paragraph above specifies a typical primer for painted finishes that provides minimum protection to steel.  Paragraph below specifies a typical primer for high-performance coating.

B. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.

Coordinate subparagraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.

Delete first paragraph below if no galvanized fabrications.

C. Galvanizing Repair Paint:  SSPC-Paint 20, high-zinc-dust-content paint for regalvanizing welds in steel.

D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.

E. Concrete Materials and Properties:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa), unless otherwise indicated.

2.4 FABRICATION
A. General:  Preassemble items in the shop to greatest extent possible.  Use connections that maintain structural value of joined pieces.

1. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  Remove sharp or rough areas on exposed surfaces.

2. Weld corners and seams continuously.  Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.  Obtain fusion without undercut or overlap.  Remove welding flux immediately.  Finish exposed welds smooth and blended.

3. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Locate joints where least conspicuous.

4. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.

5. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, not less than 24 inches (600 mm) o.c.

B. Loose Steel Lintels:  Fabricate loose steel lintels from steel angles and shapes for openings and recesses in masonry walls and partitions.

1. The size of loose steel lintels shall be designed to comply with requirements of 2003 International Building Code, Section 2107 Working Stress Design or Section 2108 Strength Design of Masonry.

Delete subparagraph below if not required.

2. Lintels in Exterior Walls:    Galvanize.
3. Minimum length of end support shall be 4 inches (102 mm).

Retain first paragraph below for angles supported from concrete frame.  Angles connected to structural-steel framing are specified with that work in another Division 05 Section.

C. Shelf Angles:  Fabricate shelf angles for attachment to framing.  Fabricate with horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c.

1. The size of shelf angles shall be designed to comply with requirements of 2003 International Building Code, Section 2107 Working Stress Design or Section 2108 Strength Design of Masonry.

Delete subparagraph below if not required.

2. Shelf Angles in Exterior Walls:  Galvanize.

Delete subparagraph below if inserts are specified in Division 03 Section "Cast-in-Place Concrete."

Retain first paragraph and subparagraph below for structural-steel door frames built into masonry or concrete walls and not attached to structural-steel building frame.  Door frames connected to structural-steel framing are specified with that work in another Division 05 Section.

ANSI A14.3 specifies minimum design requirements for ladders and safety cages.

D. Metal Ladders:  Comply with ANSI A14.3, unless otherwise indicated.

1. Elevator Pit Ladders:  Comply with ASME A17.1.

First subparagraph below can be deleted if spacing is shown on Drawings.  ANSI A14.3 minimum siderail spacing is 16 inches (406 mm); minimum spacing per ASME A17.1 is 12 inches (305 mm).

2. Space siderails 16 inches (406 mm) apart, unless otherwise indicated.

3. Steel Ladder Construction:  Flat bar siderails, with 3/4-inch- (19-mm-) diameter steel bar rungs fitted in centerline of siderails, plug-welded, and ground smooth on outer rail faces.

E. Metal Bollards:  Fabricate from  Schedule 80 steel pipe.

Delete subparagraph below if sleeves are not used.

1. Fabricate sleeves for bollard anchorage from steel pipe with 1/4-inch- (6-mm-) thick steel plate welded to bottom of sleeve.

Paragraph below is an example of pipe protection for parking garages and other locations where pipes are subject to damage by vehicles.

Delete first paragraph and subparagraphs below if bicycle racks are not required; if retaining, revise to suit Project.  A suitable means for securing bicycles, together with changing/shower facilities, for 5 percent of building occupants is required for LEED (Version 2.0) Credit SS 4.2.

Coordinate paragraph and subparagraphs below with Division 05 Section "Metal Stairs" and Division 08 Section "Door Hardware."

2.5 FINISHES
A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.  Finish metal fabrications after assembly.

B. Steel and Iron Finishes:

1. Hot-dip galvanize items as indicated to comply with ASTM A 123/A 123M or ASTM A 153/A 153M as applicable.

2. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with requirements indicated below for environmental exposure conditions of installed metal fabrications:

Retain or revise first two subparagraphs below to suit Project service conditions of installed work.  Insert other exposures and preparation requirements where applicable.  Refer to SSPC's painting manual.  Both subparagraphs apply to locations that would normally remain dry in service.

a. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

b. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."

3. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry, to comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting," for shop painting.

PART 3 -  EXECUTION
3.1 INSTALLATION
A. General:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, with edges and surfaces level, plumb, and true.

1. Fit exposed connections accurately together.  Weld connections that are not to be left as exposed joints but cannot be shop welded.  Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication.

2. Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.

3. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.

Delete three paragraphs and associated subparagraphs below not applicable to Project.  Insert others where needed to specify requirements applicable to a specific item not covered under general installation requirements above.

B. Bollards:

Retain one or more of three subparagraphs below for anchoring bollards.

1. Anchor bollards in concrete with pipe sleeves preset and anchored into concrete.  Fill annular space around bollard solidly with nonshrink, nonmetallic grout.

Delete subparagraph below if bollards have metal caps.

2. Fill bollards solidly with concrete, mounding top surface to shed water.

C. Touch up surfaces and finishes after erection.

1. Painted Surfaces:  Clean field welds, bolted connections, and abraded areas and touch up paint with the same material as used for shop painting.

2. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.
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