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SECTION 055313 - BAR GRATINGS
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.

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 metal bar gratings[ and metal frames and supports for gratings].

1.2 ACTION SUBMITTALS

A. Product Data: For the following:

Revise list below to add specific products requiring Product Data.

1. Clips and anchorage devices for gratings.

2. Paint products.

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.

"Laboratory Test Reports for Credit IEQ 4.2" Subparagraph below applies to LEED for Schools.

2. Laboratory Test Reports for Credit IEQ 4.2: For primers, documentation indicating that products comply with the testing and product requirements of the California Department of Public Health's (formerly, the California Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

C. Shop Drawings: Include plans, sections, details, and attachments to other work.

Retain "Delegated-Design Submittal" Paragraph below if design services have been delegated to Contractor.

D. Delegated-Design Submittal: For gratings, including [manufacturers' published load tables] [analysis data signed and sealed by the qualified professional engineer responsible for their preparation].

PART 2 -  PRODUCTS

See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."

2.1 MANUFACTURERS

Retain "Manufacturers" Paragraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

A. Manufacturers: Subject to compliance with requirements, [provide products by the following] [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]:

Retain "Basis-of-Design Product" Paragraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

B. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

1. Alabama Metal Industries Corporation, a Gibraltar Industries company.

2. All American Grating.

3. BarnettBates Corporation.

4. Borden Metal Products (Canada) Limited.

5. Fisher & Ludlow.

6. Grating Pacific, Inc.

7. Grupo Metelmex, S.A. de C.V.

8. Harsco Industrial IKG, a division of Harsco Corporation.

9. MLP Steel Company; Laurel Steel Products Division.

10. Ohio Gratings, Inc.

11. Seidelhuber Metal Products; Division of Brodhead Steel Products.

12. <Insert manufacturer's name>.

2.2 PERFORMANCE REQUIREMENTS

Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for design.

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design gratings.

B. Structural Performance: Gratings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:

Loads in subparagraphs below are examples based on the International Building Code and ASCE/SEI 7. Verify loads with structural engineer of record.

Two "Floors" subparagraphs below are for light and heavy manufacturing, respectively.

1. Floors: Uniform load of 125 lbf/sq. ft. (6.00 kN/sq. m) or concentrated load of 2000 lbf (8.90 kN), whichever produces the greater stress.

2. Floors: Uniform load of 250 lbf/sq. ft. (11.97 kN/sq. m) or concentrated load of 3000 lbf (13.40 kN), whichever produces the greater stress.

3. Walkways and Elevated Platforms Other Than Exits: Uniform load of 60 lbf/sq. ft. (2.87 kN/sq. m).

4. Walkways and Elevated Platforms Used as Exits: Uniform load of 100 lbf/sq. ft. (4.79 kN/sq. m).

According to the International Building Code and ASCE/SEI 7, other uniform loads with provisions for truck loadings may be considered instead of uniform load in "Sidewalks and Vehicular Driveways, Subject to Trucking" Subparagraph below.

5. Sidewalks and Vehicular Driveways, Subject to Trucking: Uniform load of 250 lbf/sq. ft. (11.97 kN/sq. m) or concentrated load of 8000 lbf (35.60 kN), whichever produces the greater stress.

6. Limit deflection to [L/360] <Insert deflection ratio> or 1/4 inch (6.4 mm), whichever is less.

C. Seismic Performance: Gratings shall withstand the effects of earthquake motions determined according to [ASCE/SEI 7] <Insert requirement>.

1. Component Importance Factor: 1.5.

2.3 METAL BAR GRATINGS

Delete "Metal Bar Grating Standards" Paragraph below if bar gratings are not used. First option applies to gratings with maximum bearing bar depth of 2-1/2 inches (64 mm) and maximum thickness of 3/16 inch (4.8 mm) for steel and stainless steel or 1/4 inch (6.4 mm) for aluminum. Second option applies to steel and stainless-steel bar gratings with maximum bearing bar depth of 5 inches (127 mm) and thicknesses from 1/4 to 3/8 inch (6.4 to 9.5 mm).

A. Metal Bar Grating Standards: Comply with [NAAMM MBG 531, "Metal Bar Grating Manual][" and] [NAAMM MBG 532, "Heavy-Duty Metal Bar Grating Manual]."

Descriptions and marks included with each grating type in remaining paragraphs below are examples only. Copy paragraphs and re-edit for each type required or indicate grating marks on Drawings or in schedules.

Insert drawing designation for each product required. Use these designations on Drawings to identify each product.

B. Welded Steel Grating [MBG-<#>]:

ADA-ABA Accessibility Guidelines and ICC A117.1 limit floor or ground openings in areas required to be accessible to people with disabilities to 1/2 inch (13 mm) in width; this can be accomplished with a bearing bar spacing of 11/16 inch (17 mm) and a bearing bar thickness of 3/16 inch (4.8 mm). This spacing is not close enough to support some high-heeled shoes.

1. Bearing Bar Spacing: [7/16 or 1/2 inch (11 or 13 mm)] [11/16 inch (17 mm)] [15/16 inch (24 mm)] [1-3/16 inches (30 mm)] [1-3/8 inches (35 mm)] [1-7/8 inches (48 mm)] [2-3/8 inches (60 mm)] <Insert dimension(s)> o.c.

2. Bearing Bar Depth: [3/4 inch (19 mm)] [1 inch (25 mm)] [1-1/4 inches (32 mm)] [1-1/2 inches (38 mm)] [1-3/4 inches (44 mm)] [2 inches (51 mm)] [2-1/4 inches (57 mm)] [2-1/2 inches (64 mm)] [As required to comply with structural performance requirements].

3. Bearing Bar Thickness: [1/8 inch (3.2 mm)] [3/16 inch (4.8 mm)] [1/4 inch (6.4 mm)] [3/8 inch (9.5 mm)] [As required to comply with structural performance requirements].

4. Crossbar Spacing: [2 inches (51 mm)] [4 inches (102 mm)] o.c.

5. Traffic Surface: [Plain] [Serrated] [Knurled] [Applied abrasive finish consisting of aluminum-oxide aggregate in an epoxy-resin adhesive] [As indicated].

Shop primer in "Steel Finish" Subparagraph below protects gratings during transit only. Revise if special pretreatment and finish are required.

6. Steel Finish: [Shop primed] [Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. (550 g/sq. m) of coated surface].

C. Pressure-Locked Steel Grating [MBG-<#>]: Fabricated by [pressing rectangular flush-top crossbars into slotted bearing bars] [or] [swaging crossbars between bearing bars].

ADA-ABA Accessibility Guidelines and ICC A117.1 limit floor or ground openings in areas required to be accessible to people with disabilities to 1/2 inch (13 mm) in width; this can be accomplished with a bearing bar spacing of 11/16 inch (17 mm) and a bearing bar thickness of 3/16 inch (4.8 mm). This spacing is not close enough to support some high-heeled shoes.

1. Bearing Bar Spacing: [7/16 or 1/2 inch (11 or 13 mm)] [11/16 inch (17 mm)] [15/16 inch (24 mm)] [1-3/16 inches (30 mm)] <Insert dimension(s)> o.c.

2. Bearing Bar Depth: [3/4 inch (19 mm)] [1 inch (25 mm)] [1-1/4 inches (32 mm)] [1-1/2 inches (38 mm)] [1-3/4 inches (44 mm)] [2 inches (51 mm)] [2-1/4 inches (57 mm)] [2-1/2 inches (64 mm)] [As required to comply with structural performance requirements] <Insert depth>.

3. Bearing Bar Thickness: [1/8 inch (3.2 mm)] [3/16 inch (4.8 mm)] [As required to comply with structural performance requirements] <Insert thickness>.

4. Crossbar Spacing: [2 inches (51 mm)] [4 inches (102 mm)] o.c.

5. Traffic Surface: [Plain] [Serrated] [Knurled] [Applied abrasive finish consisting of aluminum-oxide aggregate in an epoxy-resin adhesive] [As indicated].

Shop primer in "Steel Finish" Subparagraph below protects gratings during transit only. Revise if special pretreatment and finish are required.

6. Steel Finish: [Shop primed] [Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. (550 g/sq. m) of coated surface].

D. Pressure-Locked, Stainless-Steel Grating [MBG-<#>]: Fabricated by [pressing rectangular flush-top crossbars into slotted bearing bars] [or] [swaging crossbars between bearing bars].

ADA-ABA Accessibility Guidelines and ICC A117.1 limit floor or ground openings in areas required to be accessible to people with disabilities to 1/2 inch (13 mm) in width; this can be accomplished with a bearing bar spacing of 11/16 inch (17 mm) and a bearing bar thickness of 3/16 inch (4.8 mm). This spacing is not close enough to support some high-heeled shoes.

1. Bearing Bar Spacing: [7/16 or 1/2 inch (11 or 13 mm)] [11/16 inch (17 mm)] [15/16 inch (24 mm)] [1-3/16 inches (30 mm)] [1-3/8 inches (35 mm)] [1-7/8 inches (48 mm)] [2-3/8 inches (60 mm)] <Insert dimension(s)> o.c.

2. Bearing Bar Depth: [3/4 inch (19 mm)] [1 inch (25 mm)] [1-1/4 inches (32 mm)] [1-1/2 inches (38 mm)] [1-3/4 inches (44 mm)] [2 inches (51 mm)] [2-1/4 inches (57 mm)] [2-1/2 inches (64 mm)] [As required to comply with structural performance requirements].

3. Bearing Bar Thickness: [1/8 inch (3.2 mm)] [3/16 inch (4.8 mm)] [1/4 inch (6.4 mm)] [3/8 inch (9.5 mm)] [As required to comply with structural performance requirements].

4. Crossbar Spacing: [2 inches (51 mm)] [4 inches (102 mm)] o.c.

5. Traffic Surface: [Plain] [Serrated] [Knurled] [Applied abrasive finish consisting of aluminum-oxide aggregate in an epoxy-resin adhesive] [As indicated].

6. Finish: [Mill finish] [Abrasive blasted] [Electropolished].

E. Pressure-Locked, Rectangular-Bar Aluminum Grating [MBG-<#>]: Fabricated by [pressing rectangular flush-top crossbars into slotted bearing bars] [or] [swaging crossbars between bearing bars].

ADA-ABA Accessibility Guidelines and ICC A117.1 limit floor or ground openings in areas required to be accessible to people with disabilities to 1/2 inch (13 mm) in width; this can be accomplished with a bearing bar spacing of 11/16 inch (17 mm) and a bearing bar thickness of 3/16 inch (4.8 mm). This spacing is not close enough to support some high-heeled shoes.

1. Bearing Bar Spacing: [7/16 or 1/2 inch (11 or 13 mm)] [11/16 inch (17.5 mm)] [15/16 inch (24 mm)] [1-3/16 inches (30 mm)] <Insert dimension(s)> o.c.

2. Bearing Bar Depth: [1 inch (25 mm)] [1-1/4 inches (32 mm)] [1-1/2 inches (38 mm)] [1-3/4 inches (44 mm)] [2 inches (51 mm)] [2-1/4 inches (57 mm)] [2-1/2 inches (64 mm)] [As required to comply with structural performance requirements].

3. Bearing Bar Thickness: [1/8 inch (3.2 mm)] [3/16 inch (4.8 mm)] [1/4 inch (6.4 mm)] [As required to comply with structural performance requirements].

4. Crossbar Spacing: [2 inches (51 mm)] [4 inches (102 mm)] o.c.

5. Traffic Surface: [Plain] [Applied abrasive finish consisting of aluminum-oxide aggregate in an epoxy-resin adhesive] [As indicated].

Usually retain first option in "Aluminum Finish" Subparagraph below. Mill finish is standard.

6. Aluminum Finish: [Mill finish] [Class I, clear, anodized finish].

F. Pressure-Locked, Aluminum I-Bar Grating [MBG-<#>]: Fabricated by swaging crossbars between bearing bars.

ADA-ABA Accessibility Guidelines and ICC A117.1 limit floor or ground openings in areas required to be accessible to people with disabilities to 1/2 inch (13 mm) in width; this can be accomplished with a bearing bar spacing of 11/16 inch (17 mm). This spacing is not close enough to support some high-heeled shoes. Pressure-locked aluminum gratings are also available with T-shaped bearing bars to reduce opening width and increase traction surface. T-bar gratings are not covered by NAAMM MBG 531, but last paragraph above and subparagraphs below could be revised to specify them.

1. Bearing Bar Spacing: [7/16 or 1/2 inch (11 or 13 mm)] [11/16 inch (17 mm)] [15/16 inch (24 mm)] [1-3/16 inches (30 mm)] <Insert dimension(s)> o.c.

2. Bearing Bar Depth: [1 inch (25 mm)] [1-1/4 inches (32 mm)] [1-1/2 inches (38 mm)] [1-3/4 inches (44 mm)] [2 inches (51 mm)] [2-1/4 inches (57 mm)] [2-1/2 inches (64 mm)] [As required to comply with structural performance requirements].

3. Bearing Bar Flange Width: 1/4 inch (6.4 mm).

4. Crossbar Spacing: [2 inches (51 mm)] [4 inches (102 mm)] o.c.

5. Traffic Surface: [Plain] [Grooved] [Applied abrasive finish consisting of aluminum-oxide aggregate in an epoxy-resin adhesive] [As indicated].

Usually retain first option in "Aluminum Finish" Subparagraph below. Mill finish is standard.

6. Aluminum Finish: [Mill finish] [Class I, clear, anodized finish].

2.4 FERROUS METALS

Retain "Recycled Content of Steel Products" Paragraph below if required for LEED Credit MR 4. USGBC allows a default value of 25 percent to be used for steel without documentation; higher percentages can be claimed if they are supported by appropriate documentation. The Steel Recycling Institute indicates that hollow structural shapes and steel plates typically have 23 percent postconsumer recycled content and 1.5 percent preconsumer recycled content; rolled structural shapes typically have 57.5 percent postconsumer recycled content and 6.5 percent preconsumer recycled content.

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

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

C. Steel Bars for Bar Gratings: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or ASTM A 1018/A 1018M.

D. Wire Rod for Bar Grating Crossbars: ASTM A 510 (ASTM A 510M).

E. Uncoated Steel Sheet: ASTM A 1011/A 1011M, structural steel, Grade 30 (Grade 205).

F. Galvanized-Steel Sheet: ASTM A 653/A 653M, structural quality, Grade 33 (Grade 230), with G90 (Z275) coating.

Type 316L stainless steel is more corrosion resistant and more expensive than Type 304.

G. Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 240/A 240M, [Type 304] [Type 316L].

H. Stainless-Steel Bars and Shapes: ASTM A 276, [Type 304] [Type 316L].

2.5 ALUMINUM

A. General: Provide alloy and temper recommended by aluminum producer for type of use indicated, with not less than the strength and durability properties of alloy, and temper designated below for each aluminum form required.

B. Extruded Bars and Shapes: ASTM B 221 (ASTM B 221M), alloys as follows:

1. 6061-T6 or 6063-T6, for bearing bars of gratings and shapes.

2. 6061-T1, for grating crossbars.

2.6 FASTENERS

Usually retain Type 304 in "General" Paragraph below; retain Type 316 if required for corrosive environments.

A. General: Unless otherwise indicated, provide [Type 304] [Type 316] stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.

2. Provide stainless-steel fasteners for fastening stainless steel.

If retaining "Post-Installed Anchors" Paragraph below, indicate loads on Drawings and verify safety factors with Project's structural engineer.

B. Post-Installed Anchors: [Torque-controlled expansion] [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/E 488M, conducted by a qualified independent testing agency.

2.7 MISCELLANEOUS MATERIALS

Retain "Low-Emitting Materials" Paragraph below if required for LEED for Schools.

A. Low-Emitting Materials: Paints and coatings shall comply with the testing and product requirements of the California Department of Public Health's (formerly, the California Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.

D. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

2.8 FABRICATION

A. Cut, drill, and punch material 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.

B. Fit exposed connections accurately together to form hairline joints.

2.9 GRATING FRAMES AND SUPPORTS

Delete this article if grating is supported by structural steel (see AISC definition) and additional framing is not required.

A. Fabricate from metal shapes, plates, and bars of welded construction to sizes, shapes, and profiles indicated and as necessary to receive gratings. Miter and weld connections for perimeter angle frames. Cut, drill, and tap units to receive hardware and similar items.

1. Unless otherwise indicated, fabricate from same basic metal as gratings.

2. Equip units indicated to be cast into concrete or built into masonry with integrally welded anchors. Unless otherwise indicated, space anchors 24 inches (600 mm) o.c. and provide minimum anchor units in the form of steel straps 1-1/4 inches (32 mm) wide by 1/4 inch (6 mm) thick by 8 inches (200 mm) long.

B. Galvanize steel frames and supports in the following locations:

1. Exterior.

2. Interior[, where indicated].

2.10 ALUMINUM FINISHES

Retain "Clear Anodic Finish" Paragraph below for heavy-anodized finish. Verify availability with manufacturers.

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I.

2.11 STEEL FINISHES

A. Finish gratings, frames, and supports after assembly.

B. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

C. Shop prime gratings, frames, and supports[ not indicated to be galvanized] unless otherwise indicated.

D. Preparation for Shop Priming: Prepare surfaces to comply with [SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."] [SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."]

E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

PART 3 -  EXECUTION

3.1 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing gratings. Set units accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.

B. Fit exposed connections accurately together to form hairline joints.

Delete subparagraph below if no gratings are installed by welding and no grating frames require field welding.

1. 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 the surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or screwed field connections.

Delete first paragraph below if no toeplates or if they are attached in shop.

C. Attach toeplates to gratings by welding at locations indicated.

Delete paragraph below if no aluminum.

D. 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 INSTALLING METAL BAR GRATINGS

A. General: Install gratings to comply with recommendations of referenced metal bar grating standards that apply to grating types and bar sizes indicated, including installation clearances and standard anchoring details.

B. Attach removable units to supporting members with type and size of clips and fasteners indicated or, if not indicated, as recommended by grating manufacturer for type of installation conditions shown.

C. Attach nonremovable units to supporting members by welding where both materials are same; otherwise, fasten by bolting as indicated above.

3.3 ADJUSTING AND CLEANING

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

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780/A 780M.

END OF SECTION 055313

	BAR GRATINGS
	055313 - 1



