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SECTION 05500 - METAL FABRICATIONS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section includes the following:

1. Fixed Metal Man ladders.

PERFORMANCE REQUIREMENTS

Structural Performance of Ladders: Provide ladders capable of withstanding the
effects of loads and stresses within limits and under conditions specified in
ANSI A14.3.

SUBMITTALS
Shop Drawings: Show fabrication and installation details for metal fabrications.

1. Include plans, elevations, sections, and details of metal fabrications and their
connections. Show anchorage and accessory items.

2. Provide templates for anchors and bolts specified for installation under other
Sections.

3. For installed products indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

Welding certificates.

QUALITY ASSURANCE
Welding: Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code--Steel."

2. AWS D1.2, "Structural Welding Code--Aluminum.”
3. AWS D1.3, "Structural Welding Code--Sheet Steel.”
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a. Certify that welder has satisfactorily passed AWS qualification test for
welding.

B. Fabricator Qualications: Firm experienced in producing metal fabrications similar to

those indicated for this project with a record of successful in-service performance, and
with sufficient production capacity to produce required units without delay of work.

1.6 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction
contiguous with metal fabrications by field measurements before fabrication and
indicate measurements on Shop Drawings.

1. Established Dimensions: Where field measurements cannot be made without
delaying the Work, establish dimensions and proceed with fabricating metal
fabrications without field measurements. Coordinate wall and other contiguous

construction to ensure that actual dimensions correspond to established

dimensions.
2. Provide allowance for trimming and fitting at site.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Products: Subject to compliance with requirements, provide one of the products
specified.
2.2 METALS, GENERAL
A. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless

otherwise indicated. For metal fabrications exposed to view in the completed Work,
provide materials without seam marks, roller marks, rolled trade names, or blemishes.

2.3 FERROUS METALS

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
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B.  Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight

2.4

2.5

2.6

is indicated or required by structural loads.

NONFERROUS METALS
Aluminum Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6.
Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6.

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

FASTENERS

General:  Unless otherwise indicated, provide Type 304 or 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.

Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A
(ASTM F 568M, Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and,
where indicated, flat washers.

Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts,
nuts and, where indicated, flat washers; ASTM F 593 (ASTM F 738M) for bolts and
ASTM F 594 (ASTM F 836M) for nuts, Alloy Group 1 (A1).

Plain Washers: Round, ASME B18.22.1 (ASME B18.22M).

Expansion Anchors: Anchor bolt and sleeve assembly with capability to sustain,
without failure, a load equal to six times the load imposed when installed in unit
masonry and four times the load imposed when installed in concrete, as determined by
testing according to ASTM E 488, conducted by a qualified independent testing
agency.

1. Material for Anchors in Exterior Locations: Alloy Group 1 (A1) stainless-steel

bolts complying with ASTM F 593 (ASTM F 738M) and nuts complying with
ASTM F 594 (ASTM F 836M).

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal
alloy welded.
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B.

2.7

Shop Primers: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with performance requirements of FS TT-P-664, selected for good
resistance to normal atmospheric corrosion compatibility with finish paint systems
indicated, andcapability to provide sound foundation for filed-applied top-coats.

1. Use primer with a VOC content of 420 g/L (3.5 Ib/gal.) or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

Nonshrink, Metallic Grout: Factory-packaged, ferrous-aggregate grout complying with
ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading

applications.

FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible.
Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

Form metal fabrications from materials of size, thickness, and shape indicated but not
less than that needed to comply with performance requirements indicated. Work to
dimensions indicated or accepted on approved shop drawings. Use type of materials
indicated or specified for various components of each metal fabrication.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to
a radius of approximately 1/32 inch (1 mm), unless otherwise indicated. Remove
sharp or rough areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation
or otherwise impairing work.

Form exposed work true to line and level with accurate angles and surfaces and
straight edges.

Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4 At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.
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G. Form exposed connections with hairline joints, flush and smooth, using concealed

2.8

fasteners where possible. Where exposed fasteners are required, use Phillips flat-
head (countersunk) screws or bolts, unless otherwise indicated. Locate joints where
least conspicuous.

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

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space
anchoring devices to secure metal fabrications rigidly in place and to support indicated
loads.

FIXED METAL MAN LADDERS
General:

1. Comply with ANSI A14.3, unless otherwise indicated..

2. Space siderails as indicated on drawings

3 Support each ladder at top and bottom and not more than 60 inches (1500 mm)
o.c. with welded or bolted brackets, made from same metal as ladder. Supports
should hold centerline of ladder rungs clear of wall surface minimum 7 inches
See Drawings for location of both top and bottom support location.

4, Ladders shall be a wall mounted fixed rail type, and with a safety cage when
height requires one.

Steel Ladders:

1. Siderails:  Continuous,3/8-by-2-1/2-inch (9.5-by-84-mm) steel flat bars, with
eased edges.

2. Rungs: 3/4-inch- (19-mm-) diameter.

3. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail
faces.

4. Provide nonslip surfaces on top of each rung, either by coating rung with
aluminum-oxide granules set in epoxy-resin adhesive or by using a type of
manufactured rung filled with aluminum-oxide grout.

5. Prime exterior ladder, including brackets and fasteners, with zinc-rich primer.

Aluminum Ladders:

1. Siderails: Continuous extruded-aluminum channels or tubes, not less than 2-1/2
inches (64 mm) deep, 3/4 inch (19 mm) wide, and 1/8 inch (3.2 mm) thick.

2. Rungs: Extruded-aluminum tubes, not less than 3/4 inch (19 mm) deep and not
less than 1/8 inch (3.2 mm) thick, with ribbed tread surfaces.
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2.9

210

2.1

3. Fit rungs in centerline of siderails; fasten by welding or with stainless-steel
fasteners or brackets and aluminum rivets.

LADDER SAFETY CAGES
General: Provide Ladder Safety Cages to ladders that exceed 20 feet in height.

1. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding
or with stainless-steel fasteners.

2. Provide primary hoops at tops and bottoms of cages and spaced not more than
20 feet (6 m) o.c. Provide secondary intermediate hoops spaced not more than
48 inches (1200 mm) o.c. between primary hoops.

3. Fasten assembled safety cage to ladder rails and adjacent construction by
welding or with stainless-steel fasteners, unless otherwise indicated.

Steel Ladder Safety Cages:

Primary Hoops: 1/4-by-4-inch (6.4-by-100-mm) flat bar hoops.

Secondary Intermediate Hoops: 1/4-by-2-inch (6.4-by-50-mm) flat bar hoops.
Vertical Bars: 3/16-by-1-1/2-inch (4.8-by-38-mm) flat bars secured to each hoop.
Prime exterior ladder cages, including fasteners, with zinc-rich primer.

cwh =

Aluminum Ladder Safety Cages:
1. Primary Hoops: 1/4-by-4-inch (6.4-by-100-mm) flat bar hoops.

2. Secondary Intermediate Hoops: 1/4-by-2-inch (6.4-by-50-mm) flat bar hoops.
3. Vertical Bars: 1/4-by-2-inch (6.4-by-50-mm) flat bars secured to each hoop.

PREFABRICATED MAN LADDERS

In lieu of providing a shop fabricated steel or aluminum man ladder, Contractor may
provide a prefabricated man ladder, mounting brackets, safety cages as required.

1. Available Products:
a. O’Keefee’s Inc.; “504 Tubular Rail Low Parapet Ladder w/ Walk-Through Rail

Extensions”.
b. Precision Ladders, LLC; “Tubular Fixed Ladder W/ Walk-Through

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"
for recommendations for applying and designating finishes.

Finish metal fabrications after assembly.

METAL FABRICATIONS 05500 - 6
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212 STEEL AND IRON FINISHES

A.  Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard
listed below:

1. ASTM A 123/A 123M, for galvanizing steel and iron products.
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

B.  Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply
with  minimum requirements indicated below for SSPC surface preparation
specifications and environmental exposure conditions of installed metal fabrications:

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

C.  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, unless otherwise indicated. Comply with SSPC-PA 1, "Paint
Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for
shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
213 ALUMINUM FINISHES

A.  Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

B.  As-Fabricated Finish: AA-M10 (Mechanical Finish: as fabricated, unspecified).

C. Class|, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: nonspecular as

fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural
Class |, clear coating 0.018 mm or thicker) complying with AAMA 611.

PART 3 - EXECUTION

3.1

INSTALLATION, GENERAL

Contractor to examine area and conditions were metal fabrications are to be installed.
Notify Architect in writing of conditions detrimental to proper and timely completion of
Work. Do not proceed with Work until unsatisfactory conditions have been corrected
in a manner acceptable
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B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for
installing metal fabrications. Set metal fabrications accurately in location, alignment,
and elevation; with edges and surfaces level, plumb, true, and free of rack; and
measured from established lines and levels.

C. Fit exposed connections accurately together to form hairline joints. Weld connections
that are not to be left as exposed joints but cannot be shop welded because of
shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units that
have been hot-dip galvanized after fabrication and are for bolted or screwed field

connections.
D. Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4 At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

E. Fastening to In-Place Construction: Provide anchorage devices and fasteners where
metal fabrications are required to be fastened to in-place construction. Provide
threaded fasteners for use with concrete and masonry inserts, toggle bolts, through
bolts, lag bolts, wood screws, and other connectors.

F. Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact
with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of
bituminous paint.

3.2 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections,
and abraded areas. Paint uncoated and abraded areas with the same material as
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted
surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film
thickness.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and

repair galvanizing to comply with ASTM A 780.

END OF SECTION 05500
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