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 SEQ CHAPTER \h \r 1
This section includes a manufacturer's guide specification for stair with metal balusters with handrails and railings plus optional solid in-fill panels.  This section includes performance, proprietary, and descriptive type specifications; edit to avoid conflicting requirements.

1 PART GENERAL

1.1 SECTION INCLUDES

In this article, select the components that are intended to be part of the content of this section and will not be included in other sections.  Keep the statements brief and concise.

.1 Handrails and balusters of [aluminum.] [bronze.] [stainless steel.]

.2 [Side mount handrail of [solid wood.] [aluminum tube.] [stainless steel.] [bronze.]

.3 Solid panels between metal balusters; [woven wire mesh.] [glass.] [composite in-fill panel.]

.4 Anchors and support components.

1.2 RELATED SECTIONS

.1 Section 03300 - Cast-in-Place Concrete: Concrete stairs/landings to receive the work of this section.

.2 Section 05500 - Metal Fabrications:  Attachment [plates] [angles] [and] [________] for hand railings and balusters, including fasteners.

.3 Section 05510 - Metal Stairs:  Substrate for hand rail and baluster attachment.

.4 Section [04810 - Unit Masonry Assemblies] [05400 - Cold Formed Metal Framing] [09910 - Non-Load Bearing Wall Framing] [______-___________]: Constructed wall substrate with [concealed] anchors to receive hand railing brackets.

The following section should be referenced if the sealant materials are not specified in this section.

.5 Section 07900 - Joint Sealers:  Sealant and back-up material.

1.3 REFERENCES

List reference standards that are included within the text of this section.  Edit the following as required to parallel any reference standards statements within this section.  Acronyms used for well known standards (first example) and defined text for less or named standards (second example).

.1 AAMA 611-98 - Specifications for Anodized Architectural Aluminum.

.2 AAMA 2604-02 - Specification, Performance Requirements and Test Procedures for High Performance Organic Coatings on Aluminum Extrusions and Panels.

.3 ADA (Americans With Disabilities Act).

.4 ANSI A117.1 - Standard on Accessible and Usable Buildings and Facilities.

.5 ANSI Z97.1 - Standard for Glazing Materials Used in Buildings - Safety Performance Specifications and Methods of Test.

.6 ASTM A53/A53M - Specification for Hot-Dipped, Zinc-coated Welded and Seamless Steel Pipe.

.7 ASTM A269 - Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.

.8 ASTM A500 - Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes.

.9 ASTM A501 - Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing.

.10 ASTM A666 - Specification for Annealed or Cold-Worked Austenitic Stainless Steel, Sheet, Strip, Plate, and Flat Bar.

.11 ASTM B98/B98M - Specification for Copper-Silicon Alloy Rod, Bar, and Shapes.

.12 ASTM B150 - Specification for Aluminum Bronze Rod, Bar, and Shapes.

.13 ASTM B150M - Specification for Aluminum Bronze Rod, Bar, and Shapes (Metric).

.14 ASTM B169 - Specification for Aluminum Bronze Sheet, Strip, and Rolled Bar.

.15 ASTM B169M - Specification for Aluminum Bronze Plate, Sheet, Strip, and Rolled Bar (Metric).

.16 ASTM B211 - Specification for Aluminum and Aluminum-Alloy Bar, Rod, and Wire.

.17 ASTM B221/B221M - Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.

.18 ASTM B241/B241M - Specification for Aluminum and Aluminum-Alloy Seamless Pipe and Seamless Extruded Tube.

.19 ASTM B455 - Specification for Copper-Lead-Zinc Alloy (Leaded Brass) Extruded Shapes.

.20 ASTM B483/B483M - Specification for Aluminum and Aluminum-Alloy Drawn Tubes For General Purpose Applications.

.21 ASTM B882 - Specification for Pre-Patinated Copper for Architectural Applications.

.22 ASTM C509 - Specification for Elastomeric Cellular Preformed Gasket and Sealing Material.

.23 ASTM C669 - Specification for Glazing Compounds for Back Bedding and Face Glazing of Metal Sash.

.24 ASTM C920 - Specification for Elastomeric Joint Sealants.

.25 ASTM C1048 - Specification for Heat-Treated Flat Glass - Kind HS, Kind FT Coated and Uncoated Glass.

.26 ASTM C1115 - Standard Specification for Dense Elastomeric Silicone Rubber Gaskets and Accessories.

.27 ASTM C1172 - Specification for Laminated Architectural Flat Glass.

.28 ASTM E894 - Test Method for Anchorage of Permanent Metal Railing Systems and Rails for Buildings.

.29 ASTM E935 - Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings.

.30 ASTM E985 - Specification for Permanent Metal Railing Systems and Rails for Buildings.

.31 ASTM E2016 - Specification for Industrial Woven Wire Cloth.

.32 AWS (American Welding Society) D1.1 - Structural Welding Code - Steel.

.33 GANA (Glass Association of North America) - Glazing Manual.

.34 GANA (Glass Association of North America) - Sealant Manual.

1.4 PERFORMANCE REQUIREMENTS

Restrict statements in this article to identify system performance requirements or function criteria - where final design decisions or detailed sizing is performed by Contractor.

.1 Conform to [ADA.] [ANSI A117.1.]

.2 Railing assembly, balusters, wall rails, and attachments to resist:

.1 a lateral force of [444] [____] N ([100] [____] lbs) at any point without damage or permanent set,

.2 a vertical force of [888] [____] N ([200] [____] lbs) at any point without damage or permanent set,

.3 Test in accordance with ASTM E935.

.4 Test Reports: Submit substantiating engineering data, test results of previous tests [by independent laboratory] which purport to meet performance criteria, and other supportive data.

.3 Glass Deflection:  Size glass thickness and limit glass deflection to [1/200] [____] or flexure limit of glass, with full recovery of glazing materials, whichever is less.

.4 Seismic Loads:  Design and size components to withstand seismic loads and sway displacement as calculated in accordance with [applicable] [________] code.

1.5 SUBMITTALS

Do not request submittals if drawings sufficiently describe the products of this section or if proprietary specifying techniques are used.  The review of submittals increases the possibility of unintended variations to drawings, thereby increasing the Specifier's liability.  The following submittals are intended for review and acceptability.

.1 Section 01300:  Submission procedures.

Product data is intended to identify standard components, their size and configuration, standard finishes available, and special characteristics.

.2 Product Data:

.1 Standard Attachment/mounting Details:  Provide product data including technical information for specified products.

.2 Glass Types:  Provide structural, physical and environmental characteristics, size limitations, [color/design of interlayer,] special handling or installation requirements.

.3 Glazing Compounds:  Provide chemical, functional, and environmental characteristics, limitations, special application requirements. Identify available colors.

This specification section relies on the design drawings to establish the design and configuration of the railings, the glass baluster and its special surface finish if any, and the dimensional location of all components.  The shop drawings identify in more detail, the materials, component sizes, location, and configuration of all components, anchors, and fittings.  A special design, graphic, or logo pattern to the glass baluster should be included with shop drawing submission.

.3 Shop Drawings:

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

.2 Develop a large scale pattern for the special design, graphic or logo intended for the glass baluster surface finish.

.4 Samples:

.1 Submit [two] [_______], [____] mm [____] inch long samples of handrail.

.2 Submit [two] [____] samples, of [elbow,] [connector,] [wall bracket assembly,] [escutcheon,] [and] [end stop].

.5 Installation Data: Provide installation instructions and requirements for substrate preparation.

1.6 QUALITY ASSURANCE

.1 Product Manufacturer: ISO 9001 Quality Certified.

.2 Perform shop and site welding to AWS D1.1.

.3 Perform railing Work in accordance with ASTM E894, ASTM E935, and ASTM E985.

.4 Perform glass baluster Work in accordance with [GANA Glazing Manual,] [and] [GANA Sealant Manual,] for glazing installation methods.

.5 Design structural support framing components under direct supervision of a Professional Structural Engineer experienced in design of this Work and licensed [at the place where the Project is located.] [in the State of [____________].]

1.7 PRE-INSTALLATION MEETING

.1 Section 01300:  Pre-installation meeting.

.2 Convene [one (1)] [_____] week before starting work of this section.

1.8 DELIVERY, STORAGE, AND PROTECTION

.1 Section 01600:  Transport, handle, store, and protect products.

.2 Protect pre-finished surfaces with [sheets of bubble-wrap.] [plastic wrapping.] [strippable coating.]

2 PART PRODUCTS

2.1 MANUFACTURERS:

.1 York Metal Fabricators, Inc., Railing and Baluster Model [____________].

.2 Substitutions: [Refer to Section 01600.] [Not permitted.] [Refer to Instructions to Bidders.]

2.2 ALUMINUM RAILING

.1 Rails [and Baluster Posts] of Extruded Tubing, Bars, and Shapes: [38] [32] [____] mm ([1-1/2] [1-1/4] [____] inch) diameter, conforming to [ASTM B221/B221M.] [ASTMB241/B241M.] [ASTM B483/B483M.] [AAMA 611.]

.2 Pickets of Extruded Bars, and Shapes: [__x__] mm ([__x__] inch) size, conforming to [ASTM B221/B221M.] [ASTMB241/B241M.] [ASTM B483/B483M.] [AAMA 611.]

.3 Fittings:  Elbows, connectors, wall brackets, escutcheons; machined [aluminum] [stainless steel] [brass.] [bronze.]

.4 Wall Brackets:  Aluminum, formed to railing profile, for [surface mount.] [recessed flush with finish wall surface.]

.5 Floor Tracks:  Aluminum, formed to channel profile, sized for glass baluster and glazing accessories, for [surface mounted.] [recessed flush with finish floor surface.]

In the following paragraph, select one or more wall substrates for mounting brackets and flanges.

.6 Mounting:

.1 Adjustable brackets and flanges, [with uncoated mild steel inserts for casting in concrete.] [with uncoated mild steel brackets for embedding in masonry.] [with uncoated mild steel brackets for fastener attachment to metal wall studs.]

.2 Prepare uncoated mild steel backing plate, drilled and tapped of fasteners, for mounting in [________] wall construction.

.7 Splice Connectors: Aluminum [concealed spigots.] [welding collars.]

.8 Splice Connectors of Aluminum:  [Concealed spigot] [Collar with locking set screws] [Welding collars]; [cast.] [machined.]

.9 Exposed Fasteners: [Flush] [Countersunk or concealed, with wood plug, same species as railing.] screws or bolts; consistent with design of railing.BRONZE RAILING

.10 Rails [and Posts] of Rolled Profiles:  [Brass,] [Bronze,] [[____] mm ([____] inch) diameter,] [[__x__] mm ([__x__] inch) rectangular] profile, conforming to [ASTM B150.] [ASTM B150M.] [ASTM B169.] [ASTM B169M.]

.11 Pickets of Rolled Sections: Bronze, [[____] mm ([____] inch) diameter,] [[__x__] mm ([__x__] inch) rectangular] profile, conforming to [ASTM B150.] [ASTM B150M.] [ASTM B169.] [ASTM B169M.]

.12 Fittings:  Elbows, connectors, wall brackets, escutcheons; machined [aluminum] [stainless steel] [brass.] [bronze.]

.13 Wall Brackets:  Bronze, formed to railing profile, for [surface mount.] [recessed flush with finish wall surface.]

.14 Floor Tracks:  Bronze, formed to channel profile, sized for glass baluster and glazing accessories, for [surface mounted.] [recessed flush with finish floor surface.]

In the following paragraph, select one or more wall substrates for mounting brackets and flanges.

.15 Mounting:

.1 Adjustable brackets and flanges, [with uncoated mild steel inserts for casting in concrete.] [with uncoated mild steel brackets for embedding in masonry.] [with uncoated mild steel brackets for fastener attachment to metal wall studs.]

.2 Prepare uncoated mild steel backing plate, drilled and tapped of fasteners, for mounting in [________] wall construction.

.16 Splice Connectors: Bronze, [concealed spigots.] [welding collars.]

.17 Splice Connectors:  Bronze, [concealed spigot] [collar with locking set screws]; [cast.] [machined.]

.18 Exposed Fasteners: [Flush] [Countersunk or concealed, with plug of same metal as railing.] screws or bolts; consistent with design of railing.

2.3 STAINLESS STEEL RAILING

.1 Stainless Steel Tubing:  [ASTM A666 formed.] [ASTM A269 tubing.]

.2 Rails and Baluster Posts: [____] mm ([____] inch) [diameter] [square] [rectangular] profile; welded joints.

.3 Pickets:  [____] mm ([____] inch) [diameter] [square] [rectangular] profile; welded joints.

.4 Fittings:  Elbows, connectors, wall brackets, escutcheons; machined stainless steel.

.5 Wall Brackets:  Stainless steel, formed to railing profile, for [surface mount.] [recessed flush with finish wall surface.]

.6 Floor Tracks:  Stainless steel, formed to channel profile, sized for glass baluster and glazing accessories, for [surface mounted.] [recessed flush with finish floor surface.]

In the following paragraph, select one or more wall substrates for mounting brackets and flanges.

.7 Mounting:

.1 Adjustable brackets and flanges, [with uncoated mild steel inserts for casting in concrete.] [with uncoated mild steel brackets for embedding in masonry.] [with uncoated mild steel brackets for fastener attachment to metal wall studs.]

.2 Prepare uncoated mild steel backing plate, drilled and tapped of fasteners, for mounting in [________] wall construction.

.8 Splice Connectors: Stainless steel [concealed spigots.] [welding collars.]

.9 Brackets:  Stainless steel, formed to railing profile, for [surface mount.] [recessed flush with finish wall surface.]

In the following paragraph, select one or more wall substrates for mounting brackets and flanges.

.10 Mounting:

.1 Adjustable brackets and flanges, [with uncoated mild steel inserts for casting in concrete.] [with uncoated mild steel brackets for embedding in masonry.] [with uncoated mild steel brackets for fastener attachment to metal wall studs.]

.2 Prepare uncoated mild steel backing plate, drilled and tapped of fasteners, for mounting in [________] wall construction.

.11 Exposed Fasteners:  Flush countersunk screws or bolts; consistent with design of railing.

2.4 SIDE RAIL

.1 Side Rail:

.1 Profile:  [[____] mm ([____] inch) diameter.] [[____] mm ([____] inch) square.] [[__x__] mm ([__x__] inch) rectangular.]

.2 Wood Species: [____________] [hardwood] [softwood], [________] quality.

.3 Stainless steel tubing, stainless steel attachment brackets through glass baluster vertical joints, set below the main rail to dimension indicated.

.4 Aluminum:  Extruded tubing [38] [32] [____] mm ([1-1/2] [1-1/4] [____] inch), conforming to [ASTM B221/B221M.] [ASTMB241/B241M.] [ASTM B483/B483M.] [AAMA 611.]Bronze:  [[____] mm ([____] inch) diameter,] [[__x__] mm ([__x__] inch) rectangular] profile, conforming to [ASTM B150.] [ASTM B150M.] [ASTM B169.] [ASTM B169M.]

.2 Fittings:  Elbows, connectors, brackets, escutcheons; machined [aluminum] [stainless steel] [bronze.]

.3 Wall Brackets:  [Stainless steel,] [Aluminum,] [Bronze,] formed to rail profile, for [surface mount.] [recessed flush with finish wall surface.]

In the following paragraph, select one or more wall substrates for mounting brackets and flanges.

.4 Mounting:

.1 Adjustable brackets and flanges, [with uncoated mild steel inserts for casting in concrete.] [with uncoated mild steel brackets for embedding in masonry.] [with uncoated mild steel brackets for fastener attachment to metal wall studs.]

.2 Prepare uncoated mild steel backing plate, drilled and tapped of fasteners, for mounting in [________] wall construction.

.5 Railing Splice Connectors: Machined [stainless steel] [aluminum] [bronze]; [concealed spigot.] [internal sleeve with locking set screws.]

.6 Exposed Fasteners: [Flush] [Countersunk or concealed, with plug of same wood species as railing.] screws or bolts; consistent with design of railing.

2.5 IN-FILL PANELS BETWEEN BALUSTERS

.1 Woven Wire:

.1 Wire: [Stainless steel,] [Aluminum,] [Steel,] [______] mm ([______] inch) diameter, woven to [square] [diagonal] pattern, to ASTM E2016.

.2 Glass Balusters:

Safety glass is available in several glass types, usually single pane heat strengthened or tempered.  Laminated glass is available but not always recommended.  Most types are required to conform to ANSI Z97.1 by regulatory code or public safety agencies.  These glass types are available in many edge treatments; exposed edges are susceptible to degradation by organic solvents and some glazing compounds.

.1 Flat Glass Components:

.1 ASTM C1048, Type FT - Clear, full tempered, with horizontal temper direction.

Consider each of the following attributes carefully.  Select and edit only those attributes that apply to the project requirements and delete the others.  Consider each of the standards that are referenced and select appropriate or required numeric values for each attribute.

.2 Glass Type:  [Safety,] [Detention,] [Security,] conforming to ANSI Z97.1

.3 Glass Transparency:  [Clear.] [________.]

.4 Thickness: [12] [____] mm ([1/2] [____] inch) thick.

.5 Visible light Transmittance:  [_______].

.6 Tensile strength:  [_______].

.7 Coefficient of thermal expansion:  [_______].Glass Attachments:

.8 [Aluminum.] [Bronze.] [Stainless steel.]

.9 “U” shape, attached to baluster and underside of top rail.

.2 Sealant:

.1 Polyurethane Sealant:  ASTM C920 Type S Grade NS, [________] color [as selected].

.2 Silicone sealant, ASTM C920 Type S Grade NS, [________] color [as selected].

.3 In-fill Panel:

.1 [Solid] [Laminated] construction of:

.1 [Solid plastic.] [Plastic laminate faces, [plywood] [particle] core.] [Wood veneer laminated faces of [________] wood species, [plywood] [particle] core.]

.2 Panel Thickness: [12 mm (1/2 inch).] [19 mm (3/4 inch).] [[____] mm [____] inch).]

2.6 FABRICATION

.1 Fit and shop assemble components in largest practical sizes for delivery to site.

.2 Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to accommodate site assembly and installation.

.3 Provide anchors, [plates] [angles] [________] required for connecting railings and posts to structure.

.4 Exposed Mechanical Fastenings:  Flush countersink screws or bolts, unobtrusively located, consistent with design of component, except where specifically noted otherwise.

.5 Provide components required for anchorage of fabrications to site.

.6 Fabricate anchors and related components of same material and finish as fabricated items, except where specifically noted otherwise.

Select one or both of the following paragraphs as required.

.7 Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic filler. Drill condensate drainage holes at bottom of members at locations that will not encourage water intrusion.

.8 Interior Components:  Continuously seal joined pieces by intermittent welds and plastic filler.

.9 Grind exposed metal joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

.10 Accurately form components to suit stairs and landings, to each other and to building superstructure.

.11 Accommodate for expansion and contraction of members, and building movement, without damage to connections or members.

2.7 FINISHES

The wide variety of finishes for aluminum preclude listing all the available options; the following paragraphs offer the commonly specified finishes, either by reference to AAMA finishes or by generic or proprietary description.  Specify the anodizing color whenever possible, as the cost varies considerably between colors.  Only include the following paragraph when project conditions warrant or a custom finish is specified.

.1 Aluminum Surfaces:  AAMA 611, [A41] [A42] [A43] [A44] anodized, prepared with a [mechanical M[____]] [chemical C[____]] pre-treatment, anodized to [Clear] [________] color.

.2 Aluminum Surfaces:  AAMA 2604, [Kynar PVDF organic coating,] [powder coating,] with surface pre-treatment, to [________] color.

.3 Bronze: [Natural.] [Lacquered.] [Patina conforming to ASTM B882.]

.4 Stainless Steel: [Satin #4 (180 grit).] [#6 (220 grit).] [Polished #7 (320 grit).]

.5 Glass: [Natural, Clear.] [Sandblasted design.] [Etched design.] [________.]

.6 Wood: [Clear, natural.] [Stained to [________] color, [varnish] [lacquer] finish.]

.7 Concealed Steel Items:  Primed with iron oxide paint.

.8 Apply [one coat] [[____] coats] of bituminous paint to concealed metal surfaces in contact with cementitious or dissimilar materials.

3 PART EXECUTION

3.1 EXAMINATION

.1 Verify that field conditions are acceptable and are ready to receive work.

3.2 PREPARATION

.1 Clean and strip [primed steel items to bare metal] [aluminum oxidation] where site welding is required.

.2 Provide items required to be [cast into concrete,] [embedded in masonry,] [placed in wall stud partitioning,] with setting templates, to appropriate sections.

.3 Where metals are in contact with dissimilar materials, coat contact surfaces with a bituminous paint or separate materials with an electrolic-insulating separation material to eliminate contact.

3.3 INSTALLATION

.1 Install components in accordance with fabricator's instructions.

.2 Install components plumb and level, accurately fitted, free from distortion or defects.

.3 Field weld anchors as indicated on [Drawings] [shop drawings].

.1 Touch-up welds with primer.

.2 Grind welds smooth.

.4 Conceal bolts and screws whenever possible.

.5 Anchor railings to structure with anchors, [plates,] [angles,] [and] [________].

.6 Install glass balusters in frames:

.1 Place resilient setting blocks, shims, and tape.

.2 Set glass in frame, permit edge spaces with equal tolerances within frame.

.3 Apply [sealant to butt edges] [glazing shims] and perimeter joints.

.4 Conform to ASTM C669 for back bedding and face glazing.

.7 Assemble with internal spigots and sleeves to tubing to accomplish tight joints and to secure installation.

3.4 ERECTION TOLERANCES

Specify tolerances only when necessary.

.1 Maximum Variation From Plumb: [6] [____] mm ([1/4] [____] inch) per storey, non-cumulative.

.2 Maximum Offset From True Alignment: [6] [____] mm ([1/4] [____] inch).

.3 Maximum Out-of-Position: [6] [____] mm ([1/4] [____] inch).

3.5 MANUFACTURER'S FIELD SERVICES

This article is included to assist in field quality control of work being installed.  The legal affect of this type of article is questionable and will not relieve the design professional of legal responsibility for the work described in this section.

.1 Section 01700:  Prepare and start components.

.2 Monitor and report installation procedures, unacceptable conditions and [________].

3.6 CLEANING

.1 Section 01700:  Cleaning installed work.

.2 Remove protective material from surfaces.

.3 Wash down surfaces:

.1 with a solution of mild detergent in warm water,

.2 applied with soft, clean wiping cloths,

.3 take care to remove dirt from corners, and

.4 wipe surfaces clean.

.4 Remove excess sealant by moderate use of mineral spirits or other solvent acceptable to sealant manufacturer.

3.7 PROTECTION OF FINISHED WORK

.1 Section 01700:  Protecting installed work.

.2 Protect finished Work from damage.

END OF SECTION

