BUILDING NO.
SC#

PROJECT NAME

SECTION O5500

METAL FABRICATIONS

PART 1: GENERAL

1.01 
SUMMARY

A.
Section Includes: Provide metal fabrications, miscellaneous metal, and related accessory items, galvanized and prime painted, complete, as shown and specified. The work includes, but is not limited to, the following:

1.
Steel railings, guardrails, handrails, brackets, and sockets.

2.
Ladders.

3.
Elevator hoist way door sill angles, sump grates, and frames.

4.
Embedding edge angles in concrete.

5.
Steel supports for coiling door.

6.
Supportive framing for sunshade panels.

7.
Miscellaneous steel framing, supporting angles, plates, brackets, clips, anchors and bolts for equipment, and other work which is not specifically included in Section 05100 Structural Steel, but which is required to complete the Project.

B.
Related Sections:

1.
Section 03300 - Cast-in-place Concrete.

2.
Section 05120 - Structural Steel: Stair stringers and landings.

3.
Section 05510 - Metal Stairs.

[4.
Section 09900 - Painting.]

1.02 
SUBMITTALS

A. 
Submit manufacturer's product data on each manufactured product specified in Article 2.02.

B. 
Submit calculations for guardrails signed by a Structural Engineer licensed to practice in the State of California, and shop drawings of all fabricated items for review before fabrication and installation.

1.
Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of fasteners, and accessories.

C.
Submit certification that manufactured products (including bolts, nuts and washers) meet or exceed specified requirements. Certification numbers must appear on product containers for all bolts, nuts and washers and the numbers shall correspond to the identification numbers on the Manufacturer's Certificate. The Manufacturer's symbol and grade markings must appear on all bolts, nuts and washers. 

[D.
Submit samples of handrail brackets.]

1.03 
QUALITY ASSURANCE

A. 
Comply with the following applicable standards:

1.
CBC, "California Building Code."

2.
AISC, "Specifications for the Design of Cold-Formed Steel Structural Members."

3.
AWS, "Structural Welding Code, D1.1."

4.
SSPC, "Steel Structures Painting Council."

B.
Shop-engineer, fabricate, and install guardrails to meet CBC requirements to withstand a live load of at least [200 lb[730N/m]] applied in any direction to the top of rail.

C.
Make all field measurements as required prior to fabrication and installation.

D.
Coordinate with other trades to ensure proper sequencing and fitting of construction.

E. 
Preassemble items in shop to greatest extent possible to minimize field splicing and assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordination of installation.

1.04 
PRODUCT STORAGE

A.
Store steel materials, either plain or fabricated, above ground on platforms, pallets, skids, or other supports. Keep material free from dirt, grease, and other foreign matter and protect from corrosion.

PART 2: PRODUCTS

2.01 
MATERIALS

A.
Steel Sections: ASTM A992, hot-dip galvanized for exterior use.

B.
Steel Pipe: ASTM A53, Type S, Grade A, Schedule 40 typical unless otherwise noted. Pipe used for handrails and railings shall be [hot-dip galvanized after fabrication][powder coated] for exterior use, [1-1/2 inch][32mm] ID, unless otherwise noted.

C.
Steel Tubing: Cold formed, ASTM A500; or hot rolled, ASTM A501; seamless.

D.
Cold-Rolled Carbon Steel Sheets: ASTM A653. Provide "Commercial" galvanizing, for exterior use.

E.
Stainless Steel: Steel: ASTM A240 for plate or sheet, A269 for tubing and A312 for pipe.

1. 
Interior Use: Type 304, 18-8 grade, USS gauge, #4 finish.

2.  
Exterior Use: Type 316L, 18-8 grade, USS gauge, #4 finish.

F.
Chain: [3/8inch][8 mm], System 7 “Transport” welded steel chain.

1. 
Provide all required connecting links, snap hooks and other standard fittings as indicated on the drawings.

G.
Bolts, Nuts, and Washers: ASTM A307. Provide zinc-coated fasteners for exterior use or where built into exterior walls.

H.
Drilled Anchors for Use in Concrete: Use anchors with a current ICBO Report appropriate to the application.

I.
Welding Materials: AWS D1.1; type required for materials being welded.

J.
Primers: Prime paint for ferrous metal shall be as specified in Section [05120][09900][Tnemic Series 4] or an approved equal free of chromate or lead.

L.
Nonshrink Grout: Master Builders "Embeco," Sonneborn "Ferrolith G Redi-Mixed Grout," or equal.

2.02 
MANUFACTURED UNITS

A.
Handrail Brackets: Provide Julius Blum & Co. Inc. No. 385, Blumcraft of Pittsburgh, or equal, cast malleable iron wall bracket.

1.
Provide metal bracket filler (spacer) between base of bracket and stud where bracket is mounted against gypsum board wall.

2.
Provide [galvanized][powder coated] finish for exterior applications.

B.
Elevator Sump Grates and Frames: Galvanized steel grating of press-loaded construction with [1-1/2-inch x 1/4-inch][38mm x 3mm] bearing bars spaced at [1-1/4-inch][30mm] on center, and [7/8-inch][22mm x 3mm] cross bars spaced at [4-inches][100mm] on center. Provide Irving "X-bar Grating Type A-A," Gary Grating Type GW-75A, or equal.

1.
Provide galvanized steel angle frames to set in concrete.

C.
Trench Drain: Heavy duty cast iron trench frame and grated cover, for 200mm wide trenches, 6mm slot width top with cast iron support angle frame, and galvanized steel-form pan. Provide Neenah Foundry "Model R4990-AX with Trench Type P", McKinley "Model TGMB-8", or equal.

D.
Steel Framing for Ceiling Grid: Unistrut Corporation,. Superstrut's equivalent, or equal, "P1000 Series" galvanized steel main members, cross bracing members, "P 1045" attachment clips, bolts, [1/2 inch][12mm] diameter ceiling attachment rods, and accessories and seismic bracing as shown and required for complete ceiling support grid.

E.
Tread Nosings: Nosings at concrete treads shall be Wooster Type WP2C, Balco, or equal. Color shall be contrasting to the concrete step color and shall be as selected by the Architect.

2.03  FABRICATION - GENERAL, ALL FABRICATED ITEMS

A.
Verify dimensions on site prior to shop fabrication. Coordinate all metalwork with adjoining work for details of attachment and fit. Be responsible for all fabrication detailing and correct fitting of steel members to each other and to their supports.

B.
Use materials of size and thickness shown or, if not shown, of size and thickness to produce strength and durability in the finished product for the utility intended.

C.
Fabricate items with joints tightly fitted and secured. Make exposed joints butt tight, flush, and hairline.

D. 
Grind exposed welds flush and smooth with adjacent finished surface. Ease exposed edges to small uniform radius.

E.
Fit and shop assemble in largest practical sections, for delivery to site and handling through building openings.

F.
Provide components required for anchorage of metal fabrications. Fabricate anchorage and related components of same material and finish as metal fabrication, except where specifically noted otherwise.

2.04  FABRICATION ASSEMBLIES

A.
Rails:

1.
Form rails and posts from steel pipe and shapes as shown on Drawings, with welded jointing. Fabricate right-angle and 45 degree bends of rail with [3 inch][75mm] radius to center line of pipe without flattening the rail member noticeably.

2.
Coordinate with the work of Section [ ] for the provision of the perforated metal paneling to be used in the stair railing system.

3.
For fittings, elbows, wall brackets, and escutcheons provide machined steel. Provide splice connectors of steel as shown.

4.
Provide return at all free ends of handrails to [ 1 inch][25mm] from face of wall. Provide end cap for all free ends of tube handrails and railings. Weld all joints, end caps, returns, and transitions. Grind smooth and make flush.

5.
Provide extension for all handrails and railings at edges of stairs and ramp to comply with California Code of Regulations, Title 24, requirements for the physically handicapped.

6.
Provide mounting brackets and flanges, for secure anchorage of handrails and railings.

7.
Fabricate guardrails to comply with the specified loading requirements.

B. Vertical Ladders:

1.
Comply with ANSI A14.3 except as otherwise indicated.

2.
[1/4 inch x 2 inch][9mm x 50mm] side rails spaced at [12 inches][300mm] apart, with rungs of [3/4 inch][19mm] diameter solid rod spaced 300mm on center.

3.
Space rungs [6 inches][178mm] from wall surface using steel mounting brackets and attachments.

C.
Edge Angles: Provide anchors welded to angle for embedding in concrete construction, spaced no more than [6 inches][150mm] from each end and [2 ft.][600mm] on center, unless otherwise shown.

2.05 
WELDING

A.
All surfaces shall be clean, free of rust, paint, and foreign matter of any kind. Burned edges to be welded shall be chipped clean and wire brushed before welding. Clamp members as required, space and alternate welds, all as may be necessary to prevent warping or misalignment.

B.
Weld Metal: Weld metal shall be thoroughly fused with the base metal along all surfaces and edges of the union. Penetration shall be [1/8 inch][4mm] minimum and shall be into the root of the joint.

C.
Weld Quality: Welds shall present a uniform surface, free of imperfections, without undercutting or overlapping, and free from excessive oxides, gas pockets, and nonmetallic inclusions. Welds shall be made with the proper number of beads or passes to secure sound, thoroughly fused joints. Provide backup bars, temporary backup bars, or backup welds for all full-penetration butt welds. Each deposit shall not exceed [1/2 inch][11 mm] of weld for each pass of bead. Preceding layers shall be cleaned by wire brushing or preening to remove scale and slag before placing any new weld material.

D.
Faulty and Defective Welding: Any welding showing cracks, slag inclusion, lack of fusion, bad undercut, or other defects ascertained by visual or other means of inspection, shall be chipped out and properly replaced.

2.06 
FINISH

A.
Cleaning: Thoroughly clean all mill scale, rust, dirt, grease, and other foreign matter from ferrous metal prior to any galvanizing, hot-phosphate treatment, powder coating or painting.

[1.
Remove scale, rust, and other deleterious materials before applying shop coat. Clean off heavy rust and loose mill scale in accordance with SSPC SP-6, "Commercial Blast Cleaning."] this is required for Tnemic primer.

[1.
Remove oil, grease, and similar contaminants in accordance with SSPC SP-1, "Solvent Cleaning. "]

B.
Shop Priming: Shop-paint all metal work except members or portions of members to be embedded in concrete, surfaces and edges to be field welded, and galvanized surfaces.

1.
Immediately after surface preparation, brush or spray on primer in accordance with the paint manufacturer's instructions and at a rate to provide uniform dry-film thickness of 2.0 mils for each coat. Use painting methods which will result in full coverage of joints, corners, edges, and exposed surfaces.

2.
Apply one shop coat to all metal items, except apply two coats to surfaces inaccessible after assembly or erection. Change color of the second coat to distinguish it from the first.

C.
Galvanizing: Provide a zinc coating for all exposed exterior items (unless specified to be powder coated) and items to be embedded in concrete, complying with the following:

1.
For galvanizing iron and steel hardware, ASTM A153.

2.
For galvanizing rolled, pressed, and forged steel shapes, plates, bars, and strips 3mm thick and heavier, ASTM A123.

PART 3: EXECUTION

3.01
EXAMINATION

A.
Examine the substrate and conditions in which the work is to be installed. Correct all unsatisfactory substrate and conditions prior to start of installation.

3.02
PREPARATION

A.
Furnish setting drawings, diagrams, templates, instructions, and directions for installation of anchorages, such as concrete inserts, anchor bolts, and miscellaneous items having integral anchor, which are to be embedded in concrete construction. Coordinate delivery of such items to project site.

B.
Coordinate all metalwork with adjoining work. Do all cutting, shearing, drilling, punching, threading, tapping, etc., required for metal work and for attachment of adjacent work. Drill or punch holes; do not use cutting torch. Shearing and punching shall leave true lines and surfaces.

C.
Obtain Architect-Engineer's review prior to site cutting or making adjustments to structural members not indicated to be cut or adjusted.

D.
Clean and strip primed steel items to bare metal where site welding is to be done.

E.
Make provision for erection loads with temporary bracing. Keep work in alignment.

3.03
INSTALLATION

A.
Fastening to In-Place Construction: Provide anchorage devices and fasteners for securing metal work to in-place construction, including threaded fasteners for concrete inserts, through bolts, lag bolts, screws, and other connectors as required.

1.
Conceal all fastenings where practical. Thickness of metal and details of assembly and supports shall give ample strength and stiffness. Form joints exposed to weather to exclude water.

B.
Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installation of metal work. Set work accurately in location, alignment, and elevation, plumb, level, true, and free of rack, measured from established lines and levels. Provide temporary bracing anchors in formwork for items which are to be built into concrete or similar construction.

1.
Fit exposed connections accurately together to form tight hairline joints. Weld connections which are not to be left as exposed joints but cannot be shop welded because of shipping size limitations. Grind exposed joints smooth and touch up shop paint coat. Do not weld, cut, or abrade the surfaces of exterior units which have been hot-dip galvanized after fabrication and are intended for bolted or screwed field connections.

C.
Field Welding: Comply with AWS D1.1 for procedures of manual shielded metal-arc welding, appearance and quality of welds made, and methods used in correcting welding work.

D.
Corrosion Protection: Protect all dissimilar metals from galvanic corrosion by pressure tapes, coating, or isolators as acceptable to Architect-Engineer.

E.
Grouting: Do all grouting of frames, plates, sills, bolts, and similar items with nonshrink grout.

F.
Alignment: Verify alignment of all items with adjacent construction. Coordinate related work.

G.
Handrails: Secure steel handrails with bracket. Unless otherwise noted, locate brackets [6 inches][15Omm] from ends of handrail, [6 feet][1.8m] on center maximum, and space brackets equidistant at each handrail. Where bracket is fastened to stud wall, provide steel plate backing securely fastened to studs; toggle bolt secured to gypsum wallboard is not acceptable.

H.
[Miscellaneous Steel for Elevators: Examine carefully, and coordinate with all requirements for elevator installation. Furnish and install all miscellaneous steel parts relative to the elevator installation, except those items being provided under Section [ ]. See drawings for definition of frames, angles, trim, etc., around elevator openings and for brackets to receive elevator tracks.]

3.04
CLEAN AND TOUCH-UP

A.
Immediately after erection, clean field welds, bolted connections, and abraded areas and paint exposed areas with same material as used for shop painting. Apply by brush or spray to provide a minimum dry-film thickness of 2.0 mils.
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