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SECTION 055100
METAL STAIRS

PART 1 - GENERAL

1.1

SUMMARY
Section Includes:

g~

Concrete Filled Metal Pan Stairs.
Grating Stairs.

Checkered Plate Stairs.

Safety Tread Stairs.

Precast concrete treads.

Related Sections:

1.
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[Section 018113 — Sustainable Design Requirements.]

Section 050510 — Metal Finishes: Primers.

[Section 051213 — Architecturally Exposed Structural Steel Framing.]

[Section 055110 — Preassembled Metal Stairs: Manufactured “Drop-in” type stairs with
Railings.]

Section 055133 — Ladders: Vertical access ladders.

Section 055200 - Metal Railings.

Section 099000 - Painting and Coating.

[Section 099600 - High-Performance Coatings: Primers for steel to be coated with high-
performance coatings.]

SYSTEM REQUIREMENTS
Design Requirements:

1.

Fabricator is responsible for designing system [secondary elements which do not have sizes
indicated on Drawings], including necessary modifications to meet specified requirements
and maintain visual design concepts.

Employ registered professional engineer, licensed to practice structural engineering in
jurisdiction where Project is located, to engineer each component of stair system [which does
not have sizes indicated on Drawings].

In addition to requirements shown or specified, comply with NAAMM Metal Stairs Manual for
design, materials, fabrication, and installation.

Drawings are diagrammatic and are intended to establish basic dimension of units, sight
lines, and profiles of units.

Make modifications only to meet field conditions and ensure fitting of components.

Obtain Architect's approval of modifications and for connections to building elements at
locations other than indicated on Drawings.

Provide concealed fastening wherever possible.

Attachment Considerations: Account for site peculiarities and expansion and contraction
movements so there is no possibility of loosening, weakening and fracturing connection
between units and building structure or between components themselves.

Structural Performance of Stairs: Metal stairs shall withstand the effects of gravity loads and the
following loads and stresses within limits and under conditions indicated.

pONM=

5.

Uniform Load: 100 Ibf/sq. ft.

Concentrated Load: 300 Ibf applied on an area of 4 square inch.

Uniform and concentrated loads need not be assumed to act concurrently.

Stair Framing: Capable of withstanding stresses resulting from railing loads in addition to
loads specified above.

Limit deflection of treads, platforms, and framing members to L/240 or 1/4 inch, whichever is
less

Interfface With Adjacent Systems: Coordinate with handrails and railings specified in
Section 055200.
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SUBMITTALS
General: Submit following items under provisions of Section 013300
Product Data: Submit product data for primer.

Shop Drawings:

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

2. Show [precast] treads, steel risers, nosings, landings, stringers and other components.

[Delegated-Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.]

[Samples: 12 inch long precast tread with textured finish and contrasting color nosing.]
Submit following Informational Submittals:
1. Support reactions design data.

2. Certifications specified in Quality Assurance article.
3. Qualification data: Engineer's, fabricator's, and welders qualification data.

[Sustainability Submittals: Refer to Section 018113 - Sustainable Design Requirements for
submittal requirements.]

QUALITY ASSURANCE

Engineer Qualifications:  Registered professional engineer licensed to practice structural
engineering in jurisdiction where Project is located, with minimum of 5 years experience in design
of metal stair systems.

Fabricator Qualifications: Company specializing in fabricating work specified in this Section with
minimum 5 years documented experience.

Certifications:

1. Submit certificates verifying AWS qualifications for each welder employed on Project.

2. Submit fabricator's certification that products furnished for Project meet or exceed specified
requirements.

3. Engineering certifications.

4. Certification that fabrication and installation comply with structural requirements listed this
Section.

NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for Fixed
Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated, unless
more stringent requirements are indicated:

1. Industrial Type Stairs: Industrial Class.

2. Ornamental Stairs: Architectural Class.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Welding Qualifications: Qualify procedures and personnel according to the following:
1.  AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3, "Structural Welding Code - Sheet Steel."

DELIVERY, STORAGE, HANDLING
Comply with provisions of Section 016000.

COORDINATION

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

Coordinate installation of anchorages for metal stairs. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.
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Coordinate locations of hanger rods and struts with other work so that they will not encroach on
required stair width and will be within the fire-resistance-rated stair enclosure.

PART 2 - PRODUCTS

21

A.
B.

G.

MATERIALS
Steel Section; Shapes, Plates, and Bars: ASTM A36.

Steel Sheet: ASTM A1011/A1011M G90, (galvanized) or ASTM A1008/A1008M; grade as
required for design loading.

[Steel Bar Grating Treads: ASTM A36.]

[Checkerplate: ~ ASTM A786/A786M, rolled from plate complying with ASTM A36/A36M or
ASTM A283/A283M, Grade C or D.]

[Serrated Safety Treads:

1.

Serrated diamond plank, one-piece construction, G90 galvanized steel.

2 12 inch nominal width for treads.

3. Serrated edges around diamond shaped openings.

4. Radiused corners at transition to returns.

5. Acceptable products:

a.  Grip Strut, McNichols Co.

b. Diamond Grip Channel, AMICO.

c. Deck Span Safety Flooring, IKG Borden.]

Fasteners:

1. General: Provide zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F
1941, Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where built into exterior walls.
Select fasteners for type, grade, and class required.

2. Bolts and Nuts: Regular hexagon head type, ASTM A307, Grade A; with hex nuts, ASTM A
563 ; and, where indicated, flat washers.

3.  Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 ;
and, where indicated, flat washers.

a. Provide mechanically deposited or hot-dip, zinc-coated anchor bolts for [exterior
stairs][stairs indicated to be galvanized][stairs indicated to be shop primed with zinc-rich
primer].

4. Machine Screws: ASME B18.6.3.

5. Lag Bolts: ASME B18.2.1.

6. Plain Washers: Round, ASME B18.22.1.

7. Lock Washers: Helical, spring type, ASME B18.21.1.

8. Masonry Anchorage Devices: Expansion shields.

9. Toggle Bolts: Tumble-wing type, class and style as required.

10. Post-Installed Anchors: [Torque-controlled expansion anchors] [or] [chemical anchors]

capable of sustaining, 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.

a. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTM F 1941 , Class Fe/Zn 5, unless otherwise indicated.

b.  Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy [Group 1
(Type 304)] [Group 2 (Type 314)] stainless-steel bolts, ASTM F 593 , and nuts, ASTM F
594 .

Concrete Inserts: Threaded or wedge type; galvanized ferrous castings, either malleable iron,
ASTM A47, or cast steel, ASTM A27. Provide bolts, washers and shims as required, hot-dip
galvanized, ASTM A153.
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[PRECAST CONCRETE TREADS

Concrete Materials and Properties: Comply with requirements in Division 03 Section "Cast-in-
Place Concrete" for normal-weight, ready-mixed concrete with a minimum 28-day compressive
strength of 5000 psi and a total air content of not less than 4 percent or more than 6 percent.

Color and Finish: As selected by Architect.

Reinforcing Wire Fabric: Galvanized, welded wire fabric, 2 by 2 inches by 0.062-inch-diameter
wire; comply with ASTM A185/A185M and ASTM A82/A82M, except for minimum wire size.]

STAIR NOSINGS

Description:  Extruded units with abrasive filler of aluminum oxide, silicon carbide, or a
combination of both in an epoxy-resin binder. [Cast aluminum, with an integral-abrasive, as-cast
finish consisting of aluminum oxide, silicon carbide, or a combination of both.]

1. Interior Locations: Extruded-aluminum units, corrosion resistant. Provide clear visual
contrasting color at top and intermediate landings and first tread above landings and walking
surfaces.

2. [Comply with State of California Title 24 Safety Strip requirements for the visually impaired
CBC Section 11B-504.4.1 Contrasting Stripe.

3.  Size: Minimum of 2 inches wide, maximum of 4 inches.]

Fabrication:
1. Provide manufacturer's standard integral anchors for embedding units in concrete.
2. Stair Nosing Lengths: One piece, width of step or landing.

Abrasive Inserts at Nosings:

1. Single component aluminum oxide or silicon carbide granules in epoxy matrix, shop-cast and
cured into extruded aluminum nosing.

Safety color selected by Architect.

Barrier-free design.

Basis of Design Model Number: [H 225] | ].

Other Acceptable Manufacturers:

a. Balco, Inc.

b. Nystrom, Inc.

c. Wooster Products, Inc.

[Cast-Aluminum [iron] Nosings.
1.  Type: Cast-aluminum [iron] units with integral aluminum oxide or silicone carbide abrasive
finish. Furnish in lengths as required to accurately fit each opening or conditions.
2. Basis of Design Model Number: [ .
3.  Other Acceptable Manufacturesr:
a. American Safety Tread Company, Inc.
b. Barry Pattern and Foundry Company.
c.  Nystrom, Inc.
d. Safe-T-Metal Company, Inc.
e. Wooster Products, Inc.]

Apply black asphaltic coating to concealed bottoms, sides, and edges of cast-iron units set
concrete.

aoRrLDd

PRIMERS

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

Refer to Section 050510 for shop applied metal primers.

1. Primers shall be compatible with field applied finish coatings specified in Section 099000 —
Painting and Coating.

2. Apply primers in accordance with manufacturer's instructions.

Universal Primer:

1. Location: Interior stairs.

2. Acceptable Products:

Metal Stairs
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a. Series 115 Unibond, Tnemec Company, Inc.
b. Carboguard 890 VOC, Carboline Company.
Zinc-Rich Primer:
1. Location: Exterior stairs.
2. Acceptable Products:
a. Tnemec 94H20 Hydro-Zinc, Tnemec Co.
b. Carbo-Zinc 859 VOC, Carboline Company.
c. ZRC Zero VOC Galvanizing Compound, ZRC Products Company.

Galvanizing Repair Paint:
1. Location: Exterior metals in contact with mortar.
2. Acceptable Products:
a. Tnemec 94H20 Hydro-Zinc, Tnemec Company, Inc..
b. Carbo-Zinc 859 VOC, Carboline Company.
c. ZRC Cold Galvanizing Compound, ZRC Products Company.

[Primers on Steel for High Performance Coatings: Refer to section 099600.]

SURFACE PREPARATION AND APPLICATION
Steel surfaces to be primed must be dry and free of dirt, oils, rust, salt and other contaminants.

Blast-clean steel to "Commercial Blast Cleaning" SSPC SP-6 for Exterior Stairs; SSPC SP-3
“Power Tool Cleaning” for Interior Stairs.

Apply primers to uncoated surfaces of metal stair components, except those with galvanized
finishes and those to be embedded in concrete 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 and in accordance with manufacturer's instructions.

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

FABRICATION
Verify dimensions on site prior to shop fabrication.
Join pieces together by welding.

Provide complete stair assemblies, including metal framing, hangers, columns, struts, clips,
brackets and bearing plates.

Bolt or weld headers to stringers and framing members to stringers and headers; fabricate so that
bolts, if used, do not appear on finish surfaces.

Fabricate joints and seams to be as strong and rigid as adjoining sections. Joints to be close
fitting and where least conspicuous.

Grind exposed welds flush and smooth.

Close exposed ends of stringers.

Provide clip angles for fastening of furring channels, where an applied finish is indicated for soffits.
Where masonry walls support steel stairs, provide temporary supporting struts designed for
erection of steel stair components before installation of masonry.

Metal Pan Risers, Subtreads, and Subplatforms: Shape metal pans for risers and subtreads to
conform to configuration shown. Provide thicknesses of structural steel sheet for metal pans
indicated but not less than that required to support total design loading.

1.  Form metal pans of cold-rolled carbon steel sheet unless otherwise indicated.

2. Form metal pans of hot-rolled or cold-rolled carbon steel sheet, unless otherwise indicated.

3. Directly weld risers and subtreads to stringers, locate welds on side of metal pans to be
concealed by concrete fill.

4. Attach risers and subtreads to stringers by means of brackets made of steel angles or bars.
Weld brackets to stringers and attach metal pans to brackets by welding.

5. Provide subplatforms of configuration and construction indicated, or if not indicated, of same
metal as risers and subtreads and in thicknesses required to support design loading. Attach
subplatform to platform framing members with welds.
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Steel Floor Plate (Checkerplate) Treads and Platforms: Provide pattern indicated or, if not
indicated, as selected from manufacturer's standard patterns.

1. Form treads of minimum 1/4 inch thick steel floor plate with integral nosing and back edge
stiffener. Weld steel supporting brackets to strings and treads to brackets.

2. Fabricate platforms of steel floor plate of thickness indicated. Provide nosing matching that
on treads at all landings. Secure to platform framing members with welds.

[Floor Grating Treads and Platforms: Provide patterns, spacing and bar sizes indicated complying
with NAAMM "Metal Bar Grating Manual."

1. Fabricate grating treads with steel plate nosing on one edge and with steel angle or steel
plate carrier at each end for stringer connections. Secure treads to stringers with welds.

2. Fabricate grating platforms, with nosing matching that on grating treads, at all landings.
Provide toe-plates at open-sided edges of grating platform. Secure grating to platform frame
with welds.]

[Serrated Safety Treads and Platforms: Provide 5 diamond wide pattern, gage and depth as

necessary for span.

1. Fabricate safety treads with galvanized steel with steel angle or steel plate carrier at each
end for stringer connections. Secure treads to stringers with welds.

2. Fabricate safety tread platforms at all landings. Provide toe-plates at open-sided edges of
safety tread platform. Secure safety tread to platform frame as recommended by
manufacturer.]

FINISHES

Interior Stairs: Universal primer [Zinc-Rich primer].

Exterior Stairs: Galvanized [Zinc-Rich primer].

Exterior stairs are defined as those subject to exterior atmosphere.
Provide final painting under Section 099000.

PART 3 - EXECUTION

3.1

A.

3.2

A.

EXAMINATION
Examine conditions and proceed with Work in accordance with Section 017300

PREPARATION

Coordinate setting drawings, diagrams, templates and directions for installation of inserts and
anchors, anchor bolts and miscellaneous items having integral anchors embedded in concrete
[masonry].

Coordinate and furnish inserts and anchors set in concrete [masonry] for installation of work.
Pre-assemble items in shop to greatest extent possible to minimize field splicing and assembly of
units. Disassemble units only as necessary for shipping and handling. Mark units for re-assembly
and coordinated installation.

INSTALLATION

Provide anchorage devices, fasteners, hangers or struts where necessary for securing items to in-
place construction; including threaded fasteners for concrete inserts, toggle bolts, through-bolts
and connectors.

Cut, drill and fit as required for installation of work. Set work in location, alignment and elevation,
plumb and level, true and free of rack. Install per approved shop drawings.

Fit exposed connections to form tight hairline joints. Field-weld connections which cannot be
shop-welded. Grind joints smooth and touch up shop primer coat.

[Install precast concrete treads with adhesive supplied by manufacturer.]

Leave metal stairs ready to receive finish, where applicable, per Section 099000 - Painting and
Coating.

Fill metal pans with concrete specified in Section 033000. Install abrasive nosing in accordance
with manufacturer’s written instructions.
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CLEANING

Immediately after erection, clean field welds, bolted connections and damaged shop coat, and re-
coat.

END OF SECTION
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