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SECTION 085123 - STEEL WINDOWS
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Steel windows from hot-rolled sections.

2. Steel windows from cold-formed steel members.

1.2 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide steel windows capable of withstanding the effects of the following loads and stresses within limits and under conditions indicated, based on [testing windows that are representative of those specified according to ASTM E 330] [or] [structural calculations]:

1. Design Wind Loads: Determine design wind loads under conditions indicated according to [ASCE/SEI 7] <Insert requirement>.

Retain first four subparagraphs below, applicable to ASCE/SEI 7, if information is not indicated on Drawings. Other factors may need to be included.

a. Basic Wind Speed: [85 mph (38 m/s)] [90 mph (40 m/s)] <Insert value>.

b. Importance Factor: <Insert factor>.

c. Exposure Category: [B] [C] [D].

d. <Insert factor>.

2. Deflection Limits: Design glass framing system to limit lateral deflections of glass edges to less than 1/175 of glass-edge length or 3/4 inch (19 mm), whichever is less, at design pressures.

B. Windborne-Debris Resistance: Provide glazed steel windows capable of resisting impact from windborne debris, based on the pass/fail criteria as determined from testing glazed steel windows identical to those specified, according to [ASTM E 1886 and testing information in ASTM E 1996] <Insert test method> and requirements of authorities having jurisdiction.

Retain first two paragraphs below for projects with thermal performance requirements. Test data are not available from all manufacturers. "CR" is the designation used by NFRC in lieu of "CRF."

C. Condensation-Resistance: Provide steel windows with a [CRF when tested according to AAMA 1503] [CR determined according to NFRC 500] of [36] [40] <Insert value> minimum.

D. Thermal Transmittance: Provide steel windows with the maximum whole-fenestration product U-factor indicated, when [tested according to AAMA 1503] [determined according to ASTM E 1423] [determined according to NFRC 100].

1. U-Factor: [0.49 Btu/sq. ft. x h x deg F] [2.8 W/sq. m x K] <Insert value>.

E. Solar Heat-Gain Coefficient (SHGC): Provide steel windows with a maximum whole-fenestration product SHGC of [0.40] [0.55] <Insert value>, determined according to NFRC 200.

Retain first paragraph below if window units with ventilators are weather-stripped; retain second paragraph if not weather-stripped.

F. Air Infiltration for Weather-Stripped Ventilators: Not more than [0.37 cfm/ft. (0.18 L/s per m)] <Insert value> of ventilator crack length at an inward test pressure of [6.24 lbf/sq. ft. (298 Pa)] <Insert value> when tested according to ASTM E 283.

G. Air Infiltration for Non-Weather-Stripped Ventilators: Not more than 1.0 cfm/ft. (0.47 L/s per m) of ventilator crack length at an inward test pressure of 1.56 lbf/sq. ft. (75 Pa) when tested according to ASTM E 283.

Non-weather-stripped ventilators are not tested for water penetration.

H. Water Penetration: No leakage for 15 minutes when window is subjected to a rate of flow of 5 gal./h per sq. ft. (0.05 L/s per sq. m) with a differential pressure across the window of [2.86 lbf/sq. ft. (137 Pa)] [6.24 lbf/sq. ft. (298 Pa)] when tested according to ASTM E 331.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. LEED Submittals:

1. Product Data for Credit MR 4: For products having recycled content, documentation indicating percentages by weight of postconsumer and preconsumer recycled content. Include statement indicating cost for each product having recycled content.

C. Shop Drawings: Include plans, elevations, sections, details, hardware, attachments to other work, operational clearances, and installation details.

First paragraph below assumes manufacturer's standard-size Samples are acceptable. Revise to suit Project.

D. Samples: For each exposed product and for each color and texture specified.

E. Product Schedule: For steel windows. Use same designations indicated on Drawings.

Paragraph below is defined in Section 013300 "Submittal Procedures" as a "Delegated-Design Submittal." Retain if Work of this Section is required to withstand specific design loads and design responsibilities have been delegated to Contractor or if structural data are required as another way to verify compliance with performance requirements. Professional engineer qualifications are specified in Section 014000 "Quality Requirements."

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

1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Field quality-control reports.

C. Sample warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.6 QUALITY ASSURANCE

Retain first paragraph below if fire-protection-rated units are required.

A. Fire-Test-Response Characteristics: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated on Drawings, based on testing indicated.

Retain one of two subparagraphs below. Verify which test method is required by authorities having jurisdiction.

1. Neutral-Pressure Test: [NFPA 257] [UL 9].

2. Positive-Pressure Test: [ASTM E 2010] [NFPA 257] [UBC 7-4] [UL 9].

B. SWI Publication: Comply with applicable requirements in SWI's "The Architect's Guide to Steel Windows and Doors" except where more stringent requirements are indicated.

C. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

1.7 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of steel windows that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Failure to meet performance requirements.

b. Structural failures including excessive deflection.

c. Water leakage or air infiltration.

d. Faulty operation of operable sash and hardware.

e. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

f. <Insert failure modes>.

Verify available warranties and warranty periods for units and components with manufacturers listed in Part 2.

2. Warranty Period: [Two] [Three] <Insert number> years from date of Substantial Completion.

3. Warranty Period for Metal Finishes: [Five] [10] [15] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers. Retain paragraph and list of manufacturers below. See Section 016000 "Product Requirements."

A. Manufacturers: Subject to compliance with requirements, [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

1. Hot-Rolled Steel Windows:

a. A & S Window Associates, Inc.

b. Bliss Nor-Am Doors & Windows Ltd.

c. Clement Steel Windows Ltd.

d. Crittall Windows Ltd.

e. Hope's Windows, Inc.

f. Optimum Window Manufacturing Corp .

g. Torrance Steel Window Co., Inc.

h. <Insert manufacturer's name>.

2. Cold-Formed Steel Windows:

a. D.V. Fyre-Tec, Inc.

b. Optimum Window Manufacturing Corp.

c. <Insert manufacturer's name.>

Revise the following articles, specifying the different types of steel windows, to suit Project. Retain requirements in Part 1 and in other Part 2 articles that reference performance requirements and steel window standards, but do not duplicate requirements.

2.2 MATERIALS

Retain items in this article that are needed for fabrication or installation of selected units.

Retain "Recycled Content of Steel Products" Paragraph below if recycled content is required for LEED Credit MR 4.

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than [25] <Insert number> percent.

B. Fasteners: Provide fasteners of bronze, brass, stainless steel, or other metal that are warranted by manufacturer to be noncorrosive and compatible with trim, hardware, anchors, and other components of steel windows.

C. Anchors, Clips, and Window Accessories: Provide units of stainless steel, hot-dip zinc-coated steel, bronze, brass, or iron complying with ASTM A 123/A 123M. Provide units with sufficient strength to withstand design pressure indicated.

D. Compression-Type Weather Stripping: Provide compressible weather stripping designed for permanently resilient sealing under bumper or wiper action and for complete concealment when steel window is closed.

E. Sliding-Type Weather Stripping: Provide manufacturer's standard woven-pile weather stripping of wool, polypropylene, or nylon pile and resin-impregnated backing fabric.

Retain subparagraph below for improved air-infiltration and water-penetration resistance.

1. Weather Seals: Provide weather stripping with integral barrier fin or fins of semirigid, polypropylene sheet or polypropylene-coated material.

F. Trim Members, Screen Frames, Retainers for Weather Stripping, Flashing, and Similar Items: [Extruded aluminum] [Formed sheet aluminum] [Stainless steel] [Formed steel] [Manufacturer's standard].

Retain either "Stainless steel" or "Formed steel" option in first paragraph below for fire-protection-rated windows. Not all steel window systems require glazing stops.

G. Glazing Stops: [Extruded aluminum] [Formed sheet aluminum] [Stainless steel] [Formed steel] [Manufacturer's standard].

H. Sealant: For sealants required within fabricated windows, provide manufacturer's standard, permanently elastic, nonshrinking, and nonmigrating type recommended by sealant manufacturer for joint size and movement.

2.3 WINDOW <Insert drawing designation>

Copy this article for each type of window required and re-edit to suit product and Project. First paragraph below may not be needed if window type is indicated by a product name or designation.

A. Window Type: [Casement] [Double hung] [Fixed] [Horizontally pivoted] [Horizontal sliding] [Projected] [Single hung] [Vertically pivoted] [As indicated on Drawings] [As indicated in a schedule] <Insert window type>.

Retain one of first two paragraphs below.

B. Hot-Rolled Steel Window Members: Provide frame and ventilator members formed from hot-rolled, new billet steel sections. Provide SWI [light intermediate] [standard intermediate] [heavy intermediate] [heavy custom] windows.

1. Window Finish: [Galvanized] [Galvanized and factory primed] [Factory primed] [Baked enamel] [Powder coat] [High performance, organic].

Retain subparagraph below if option for baked-enamel, powder-coat, or high-performance organic finish is retained above.

a. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.

C. Cold-Formed Steel Window Members: Provide frame and ventilator members mechanically formed from metallic-coated, low-carbon, cold-rolled steel sheet complying with ASTM A 653/A 653M.

1. Window Finish: [Baked enamel] [Powder coat].

a. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.

Retain first paragraph below if glass and glazing are specified inSection 088000 "Glazing." Revise if factory-glazed steel windows are available and suit Project.

D. Glass and Glazing System: See Section 088000 "Glazing" for glass units and glazing requirements for steel windows.

E. Hardware: Provide manufacturer's standard [nonremovable], [solid bronze] [malleable iron] [die-cast metal] hardware, with operating components of stainless steel, carbon steel complying with AAMA 907, brass, bronze, or other corrosion-resistant material designed to operate smoothly, to close tightly, and to lock steel window ventilators securely. Provide hardware of sufficient strength to accommodate size and weight of ventilator for which it is intended.

F. Insect Screens: Locate screens on [inside] [outside] of window and provide for each operable exterior sash or ventilator.

1. Glass-Fiber Mesh Fabric: ASTM D 3656, [18-by-14 or 18-by-16] [20-by-20 or 20-by-30] count per sq. in. (645 sq. mm) mesh of PVC-coated, glass-fiber threads.

2.4 FABRICATION

A. General: Fabricate steel windows of type and in sizes indicated to comply with SWI standards. Include a complete system for assembly of components and anchorage of window units.

B. Mullions: Formed of [hot-rolled] [cold-formed] steel matching window units; with anchors for support to structure and for installation of window units and having sufficient strength to withstand design pressure indicated. Provide mullions of profile indicated and with cover plates. Allow for erection tolerances and provide for movement of window units due to thermal expansion and building deflections.

C. Subframes and Operable Ventilators: Formed of [hot-rolled] [cold-formed] steel of profile indicated. Miter or cope corners, and [mechanically fasten and seal joints] [weld and dress joints smooth].

D. Provide weep holes and internal water passages to conduct infiltrating water to the exterior.

2.5 METALLIC-COATED STEEL SHEET FINISHES

Retain this article for cold-formed windows.

A. Surface Preparation: Clean surfaces with nonpetroleum solvent so surfaces are free of oil and other contaminants. After cleaning, apply a conversion coating suited to the organic coating to be applied over it. Clean welds, mechanical connections, and abraded areas and apply galvanizing repair paint complying with SSPC-Paint 20 and ASTM A 780.

Retain first paragraph below for field-painted, metallic-coated steel sheet fabrications.

B. Factory Prime Finish: Apply manufacturer's standard primer immediately after cleaning and pretreating.

C. Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, with a minimum dry film thickness of 1 mil (0.025 mm) for topcoat. Comply with coating manufacturer's written instructions for applying and baking to achieve a minimum dry film thickness of 2 mils (0.05 mm).

2.6 STEEL FINISHES

Retain this article for hot-rolled windows. Retain last option in first paragraph below if using baked-enamel or powder-coat finish.

A. Surface Preparation: Remove mill scale and rust, if present, from uncoated steel, complying with [SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning"] [or] [SSPC-SP 8, "Pickling"] <Insert surface preparation method>.[ After cleaning, apply a conversion coating suited to the organic coating to be applied over it.]

Retain first paragraph below if hot-rolled windows have a galvanized finish for corrosion resistance.

B. Galvanized Finish: Hot-dip galvanize per ASTM A 123.

C. [Steel] [and] [Galvanized-Steel] Prime Finish: Apply manufacturer's standard primer immediately after cleaning and pretreating.

Retain first paragraph below for factory-applied, baked-enamel or powder-coat finish for steel sheet.

D. Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat. Comply with coating manufacturer's written instructions for applying and baking to achieve a minimum dry film thickness of 2 mils (0.05 mm).

E. High-Performance Organic Finish: Two-coat fluoropolymer finish containing not less than [50] [70] percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, and other components.

B. Separate corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials according to ASTM E 2112, Section 5.12 "Dissimilar Materials."

C. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at contact points and weather stripping for smooth operation and weathertight closure. Lubricate hardware and moving parts.

D. Clean factory-finished steel surfaces immediately after installing windows. Comply with manufacturer's written recommendations for final cleaning and maintenance. Avoid damaging protective coatings and finishes.

E. Refinish or replace windows with damaged finish.
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