Section 05 5313 
Bar Gratings
. *************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 2 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Structural POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General Requirements.
1. This specification section is for use with LANL ESM Chapter 5 - Structural, Sections I and II in particular; therefore, it is primarily applicable to ML-4 projects. For ML-1, ML-2, and some ML-3, additional requirements and independent reviews may be required; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
1. ==========================================================
1. This section includes metal bar gratings and metal frames and supports for gratings.
1. Manufacturers listed in this section were identified as representative and not as an endorsement for meeting this specification.
1. This section doesn’t include plank, expanded metal, or fiberglass-reinforced gratings; however, generic sections for these, to include their respective frames and supports, do exist in MasterSpec & SpecText.
1. For additional information on industrial steel grating, refer to the NAAMM Metal Bar Grating Manuals (MBG 531 and MBG 532). These standards:
1. Establish terminology and definitions
1. Outline design requirements
1. Specific tolerance limits
1. Provide load tables for different bar grating configurations
1. Detail of manufacturing processes
1. Set quality control standards
1. The Occupational Safety and Health Administration establishes regulations that impact grating applications:
1. 29 CFR 1910 Subpart D – Walking-Working Surfaces.
1. 29 CFR 1910.22: Walking-working surfaces general requirements
1. 29 CFR 1910.25: Walking-working surfaces Stairways
1. 29 CFR 1926.501: Duty to have fall protection
. *************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. The following information must be provided when specifying or purchasing metal bar grating
1. 1. Grating Description
1. Select grating material (e.g., steel, stainless steel, aluminum) and type (e.g., welded, press-locked, swage-locked, riveted)
1. Select bar spacing (e.g., 19/16", 15/16", etc.)
1. Select bearing bar size based on service loads and clear spans
1. Specify surface type: plain, serrated, or Algrip
1. Indicate if banding or additional trim is required
1. Specify finish: mill, galvanized, painted, anodized, powder-coated, etc.
1. 2. Grating Drawings Including:
1. Area to be covered, including all cutouts
1. Span direction (bearing bar orientation)
1. Method of support, including weld lug locations if applicable
1. All critical dimensions (note whether clearances are included)
1. Surface type: serrated or plain
1. Type of anchorage or fasteners
1. 3. Shipping Instructions
1. Specify packaging, delivery method, and any special handling requirements
1. ***************************************************************************************
1. ***************************************************************************************
1. Retain the applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
Metal bar gratings of the following types:
Welded Steel Grating
Pressure-Locked Steel Grating 
Riveted Steel Grating​​ 
Stainless Steel Grating​​ 
Pressure-Locked Aluminum Grating 
Grating Frames and supports
1. ***************************************************************************************
1. Subcontractor might expect to find in this Section requirements that are specified in the following Sections.
1. Section ​​<< 05 1000 - Structural Steel Framing>>​​ for structural steel framing system components.
1. Section ​​​​<< 05 5213 - Pipe and Tube Railings>>​​​​ for metal pipe and tube handrails and railings.
1. ***************************************************************************************
RELATED REQUIREMENTS
Section ​<< 01 4000 - Quality Requirements - Non-Nuclear>>​.
Section ​<< 01 4444 - Offsite Welding, Brazing and Joining Requirements>>​.
Section ​<< 01 4455 - Onsite Welding, Brazing and Joining Requirements>>​.
Section ​<< 05 0520 - Post-Installed Concrete and Grouted Masonry Anchors - Normal Confidence>>​.
Section ​<< 09 9100 - Painting>>​.
REFERENCE STANDARDS
ABA Standards - ABA Accessibility Standards.
ADA Standards - 2010 ADA Standards for Accessible Design.
ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes.
ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength.
ASTM A510/A510M - Standard Specification for General Requirements for Wire Rods and Coarse Round Wire, Carbon Steel, and Alloy Steel.
ASTM A563/A563M - Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric).
ASTM A575 - Standard Specification for Steel Bars, Carbon, Merchant Quality, M-Grades.
ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
ASTM A666/A666M - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.
ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings.
ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength.
ASTM A1018 - Standard Specification for Steel, Sheet and Strip, Heavy-Thickness Coils, Hot-Rolled, Carbon, Commercial, Drawing, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength.
ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
ASTM D1187/D1187M - Standard Specification for Asphalt-Base Emulsions for Use as Protective Coatings for Metal.
ASTM D6386 - Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and Hardware Surfaces for Painting.
ASTM D7803 - Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and Hardware Surfaces for Powder Coating.
ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.
ASTM F594 - Standard Specification for Stainless Steel Nuts.
ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength.
ASTM F1941/F1941M - Standard Specification for Electrodeposited Coatings on Mechanical Fasteners, Inch and Metric.
AWS D1.1/D1.1M - Structural Welding Code - Steel.
ICC (IBC) - International Building Code.
NAAMM MBG 531 - Metal Bar Grating Manual.
NAAMM MBG 532 - Heavy Duty Metal Bar Grating Manual.
SSPC-PA 1 - Shop, Field, and Maintenance Coating of Metals.
SSPC-SP 6/NACE No.3 - Commercial Blast Cleaning.
SSPC-SP 7/NACE No.4 - Brush-Off Blast Cleaning.
DEFINITIONS
For definitions and acronyms, refer to COE Glossary of Terms.
COORDINATION
1. ***************************************************************************************
1. Retain the following paragraph if applicable.
1. ***************************************************************************************
Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written instructions to ensure that shop primers and topcoats are compatible with one another.
Coordinate installation of anchorages for gratings, grating frames, and supports. 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.
ACTION SUBMITTALS
1. ***************************************************************************************
1. Retain the following paragraph and applicable subparagraphs, as required by the project. Revise list below to add specific products requiring Product Data.
1. ***************************************************************************************
Product Data for the following:
Bearing bar shapes and grades; cross bar types.
Clips and anchorage devices for gratings.
Finishes and paint products.
Shop Drawings: Include plans, panel layouts, span directions, bearing bar sizes and spacings, banding, cutouts, support framing, clips/anchors, hinge/lift hardware, and finishes.
1. ***************************************************************************************
1. Retain "Delegated-Design Submittal" Paragraph below if design services have been delegated to Subcontractor. Professional engineer is defined in COE Glossary of Terms.
1. ***************************************************************************************
Delegated-Design Submittal: Submit design calculations demonstrating compliance with Performance Requirements. Include drawings signed and sealed by the professional engineer, registered in the State of New Mexico, responsible for their preparation.
1. ***************************************************************************************
1. Retain the following paragraph and applicable subparagraphs when welding, brazing or joining is required.
1. ***************************************************************************************
Per the requirements of Section << 01 4444 - Offsite Welding, Brazing and Joining Requirements; and  01 4455 - Onsite Welding, Brazing and Joining Requirements>> submit:
1. ******************************************************************************
1. When work is performed offsite only, omit the submittals related to onsite welding. For high-risk applications such as ML-1 or ML-2, include submittals for “Weld Filler Material Control Procedures” and “Filler Material Certified Material Test Reports (CMTRs)” when required. Also, include “Post-Weld Heat Treatment Procedures” if applicable.
1. ******************************************************************************
Welding Procedure Specification (WPS) and supporting Procedure Qualification Record (PQR).
Welder Performance Qualification Records (WPQR) including continuity.
Inspector qualification records.
Inspection procedures.
Shop drawings with weld details/symbols.
1. ***************************************************************************************
1. Retain the following paragraph and applicable subparagraphs when required for project.
1. ***************************************************************************************
Sustainable Design Submittals
Product Data: Indicating percentages by weight of postconsumer and preconsumer recycled content for products having recycled content.  Include statement indicating costs for each product having recycled content.
Manufacturer’s Certificate: Certify products meet or exceed specified sustainable design requirements.
1. **********************************************************************
1. Edit material certifications list to suit products specified in this section and Project sustainable design requirements. Specific certificate submittal and supporting data requirements may be specified in LANL ESM Chapter 14 - Sustainable Design and Section ​<< 01 8113.13 - Sustainable Design>>​.
1. **********************************************************************
Materials Resources Certificates
Certify source and origin for ​​<< salvaged; and  reused>>​​ products.
Certify recycled material content for recycled content products.
Certify source for local and regional materials and distance from Project site.
Indoor Air Quality Certificates
Certify volatile organic compound content for each interior paint and coating.
1. ***************************************************************************************
1. Informational submittals must be limited to those necessary for adequate quality control. The importance of an item, or complexity, in the context of the project should determine whether or not a submittal is required.
1. ***************************************************************************************
INFORMATIONAL SUBMITTALS
1. ***************************************************************************************
1. Retain the following paragraph if Type 316 stainless steel is required for increased corrosion resistance.
1. ***************************************************************************************
Mill Certificates: Signed by manufacturers of stainless-steel sheet certifying that products furnished comply with requirements.
QUALITY ASSURANCE
Refer to Section << 01 4000 - Quality Requirements - Non-Nuclear>> for general Quality Assurance (QA) requirements applicable to all items, products, and services.
Designer Qualifications:  Design << gratings; and  plates>> under direct supervision of a Professional Structural Engineer experienced in design of this type of work and licensed in the State of New Mexico.
Installer Qualifications: Experienced crew with a minimum of ​<< 3; or  _______>>​ completed projects of similar size and complexity.
1. ***************************************************************************************
1. Coordinate the following paragraph with the “WPQR” paragraph in the Article Action Submittals. Select the applicable option and retain the appropriate subparagraph(s) where additional shop and/or field welding requirements apply.
1. ***************************************************************************************
Welder Qualifications:  Welding processes and welding operators qualified in accordance with <<AWS D1.1/D1.1M>> and dated no more than ​<< 12 months; or  ______>>​ before start of scheduled welding work. ​<< Comply with the following additional requirements:; or  None - N/A>>​ 
Shop: Refer to Section ​<< 01 4444 - Offsite Welding, Brazing and Joining Requirements>>​.
Field: Refer to Section ​<< 01 4455 - Onsite Welding, Brazing and Joining Requirements>>​.
DELIVERY, STORAGE, AND HANDLING
Deliver panels labeled by location/mark. Protect finished surfaces from abrasion and bending during shipment.
 Store panels flat, off ground, and ventilated; prevent ponding on galvanized or coated surfaces.
FIELD CONDITIONS
Field Measurements: Verify field dimensions, elevations, and support locations prior to fabrication. Report conditions that would preclude proper installation.
PART 2 - PRODUCTS
MANUFACTURERS
1. ***************************************************************************************
1. For limitations and requirements related to Subcontractor product selection, see Section << 01 6000 - Product Requirements>>. Retain the Article "Manufacturers" and list of manufacturers below to require products from listed manufacturers or comparable products from others.
1. ***************************************************************************************
Manufacturers: Provide products from one of the following, subject to compliance with requirements.
Alabama Metal Industries Company.
All American Grating.
BarnettBates Corporation.
Borden Metal Products (Canada) Limited.
Vulcraft Grating; a NUCOR Company.
Grating Pacific.
Grupo Metelmex, S.A. de C.V.
IKG Safety Flooring and Access Infrastructure.
Laurel Custom Grating (LCG).
Ohio Gratings.
P&R Metals
<< _______>>
Obtain grating panels, clips/anchors, stair treads, and frames from a single manufacturer to the greatest extent practicable.
PERFORMANCE REQUIREMENTS
1. ***************************************************************************************
1. Retain the following paragraph if design services have been delegated to the Subcontractor.
1. ***************************************************************************************
Delegated Design: Engage a qualified professional engineer, to design gratings.
General: Design bar gratings, frames, connections, and anchorage to resist the loads provided below, with serviceability limits as noted.
When not provided, determine design loads based on the intended function of each platform, walkway, or similar grating walking surface, as required by <<ICC (IBC)>>.
Consider the weight and overturning effects of equipment fastened to the grating system, including seismic and wind loads.
1. ***************************************************************************************
1. Retain the following paragraph and applicable subparagraphs, as required by the project
1. ***************************************************************************************
Design Live Loads:
1. ******************************************************************************
1. Loads in the following subparagraphs are examples derived from IBC Table 1607.1. Note that applicable footnotes from the table are not included and should be reviewed separately for full compliance.
1. The Engineer of Record (EOR) is responsible for ensuring that the selected or inserted subparagraphs meet the project requirements and comply with IBC Section 1607, including applicable footnotes in Table 1607.1.
1. The two subparagraphs addressing “Floors” immediately below correspond to light manufacturing and heavy manufacturing, respectively.
1. ******************************************************************************
Light-duty Industrial Platforms and Floors: Uniform load of ​​<< 125; or  _______>>​​ psf minimum, or a ​​<< 500; or  _______>>​​ lbf concentrated load, whichever produces the greater load effects.
Heavy-duty Industrial Platforms and Floors: Uniform load of ​​<< 250; or  _______>>​​ psf minimum, or a concentrated load of ​​<< 3000; or  _______>>​​ lbf, whichever produces the greater load effects.
Elevated Catwalks: Uniform load of ​​<< 60; or  _______>>​​ psf
Pedestrian Stairs and Walkways: Uniform load of ​​<< 100; or  _______>>​​ psf minimum, or a ​​<< 300; or  _______>>​​ lbf concentrated load, whichever produces the greater load effects.
Sidewalks, vehicular driveways and yards, subject to trucking: Uniform load of ​​<< 250; or  _______>>​​ psf, or concentrated load of ​​<< 8000; or  _______>>​​ lbf, whichever produces the greater load effects.
1. ***************************************************************************************
1. Edit the following paragraph as needed: IBC Table 1604.3 limits floor member deflection under live load to L/360 of the span. For gratings subject to pedestrian traffic, NAAMM MBG 531 recommends limiting deflection to a maximum of 1/4 inch to ensure pedestrian comfort.
1. ***************************************************************************************
Limit maximum grating deflection under the governing service load to << L/360;  L/240; or  ___>> but not more than << 1/4; or  _______>> inch maximum.
1. ***************************************************************************************
1. Retain the following paragraph if applicable. According to ADA-ABA and ICC A117.1 Accessibility Guidelines, floor or ground openings in areas required to be accessible to individuals with disabilities must not exceed 1/2 inch in width. For elongated openings, such as those in grates or grills, the longer dimension must be oriented perpendicular to the primary direction of travel. This requirement can be met with a bearing bar spacing of 11/16 inch o.c. and a bearing bar thickness of 3/16 inch. However, note that this spacing may not be sufficient to support certain high-heeled shoes.
1. ***************************************************************************************
Openings in Walking Surfaces (​<< ABA Standards; or  ADA Standards>>​ ): Do not permit passage of a 1/2-inch (13 mm) diameter sphere. Where elongated openings occur, orient the long dimension perpendicular to the dominant path of travel.
1. ***************************************************************************************
1. Retain the following paragraph if applicable.
1. ***************************************************************************************
Slip Resistance: Provide serrated bearing bars or applied abrasive nosings where indicated or where wet/icy conditions are expected.
Thermal Movement: Provide clearances and clips to accommodate temperature-induced movement of grating panels and frames.
Fire and Electrical: Maintain required clearances from energized equipment; provide non-sparking lift devices where indicated.
1. ***************************************************************************************
1. Seismic loading typically does not govern the design of gratings. However, gratings must still comply with the seismic design requirements outlined in LANL TSM / ESM Chapter 5 - Structural, IBC Chapters 16 and 22 (as applicable), and ASCE 7 Chapters 12, 13, and 15 (as applicable).
1. In most applications, gratings are either nonstructural components or part of a nonstructural system, and their seismic design is governed by ASCE 7 Chapter 13, with the primary requirement being position retention.
1. If a grating system is used as part of the Seismic Force-Resisting System (SFRS) or Lateral Force-Resisting System (LFRS)—whether as a diaphragm or as part of a structural or nonstructural component—its design must comply with the corresponding SFRS/LFRS requirements.
1. The EOR is responsible for editing the following paragraph as needed and incorporating all applicable requirements based on the intended use of the grating (e.g., building/nonbuilding structure diaphragm, nonstructural component). For example, the importance factor for a typical nonstructural grating in a building is Ip = 1.0. However, an Ip of 1.5 is required if the same grating is used in egress stairways not part of the building/structure seismic force-resisting system, in accordance with ASCE 7 Chapter 13. Thus different importance factor apply depending on the intended use.
1. ***************************************************************************************
Seismic Load requirements: Design gratings to withstand earthquake effects using the following parameters and data:
1. ******************************************************************************
1. The primary purpose of the following subparagraph is to ensure that grating supports and attachments (such as fasteners, anchors, brackets, and clips) are designed to ensure position retention under seismic loading. Additionally, the grating design must account for the weight and overturning effects of any equipment mounted to the grating system when subjected to seismic or wind loads..
1. ******************************************************************************
Design grating systems, including attachments and supports, that are not part of the structure's or component's lateral force-resisting system (LFRS) as architectural components, in accordance with <<ASCE 7>> Chapter 13.
1. ******************************************************************************
1. Omit the following subparagraph in most cases, as gratings are typically not designed as part of the Lateral Force-Resisting System (LFRS) or Seismic Force-Resisting System (SFRS).
1. ******************************************************************************
Design grating systems that are part of the structure's or component's lateral force-resisting system (LFRS), in accordance with <<ASCE 7>>.
Risk Category (RC) of the Structure: << RC-I;  RC-II;  RC-III;  RC-IV; or  ___>>.
Seismic Design Category (SDC): ​​<< C;  D; or  _______>>​​
Importance Factor (Ip) for grating systems part of a component required to function for life-safety purposes after an earthquake: Ip = 1.5 (Designated Seismic Systems).
Determine the seismic design parameters in accordance with << LANL TSM; or  LANL ESM>> Chapter 5.
​​​​​<< _______>>​​​​​​
METAL BAR GRATINGS
1. ***************************************************************************************
1. Retain the following paragraph if recycled content is required for LEED-NC, LEED-CI, or LEED-CS Credits MR 4.1 and MR 4.2. The 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, pipe, and steel plates are made by the basic oxygen furnace method, which typically has 23 percent postconsumer recycled content and 1.5 percent preconsumer recycled content.
1. ***************************************************************************************
Recycled Content of Steel Products: Provide products with average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than ​​<< 25; or  ______>>​​​​​​ percent.
Metal Bar Grating Standards: Comply with ​<< NAAMM MBG 531; and  NAAMM MBG 532>>​ as applicable.
1. ***************************************************************************************
1. Retain the following paragraph and applicable subparagraphs, as required by the project
1. ***************************************************************************************
Welded Steel Grating: ​​​<< As shown on the drawings.;  _______; or  None - N/A>>​​​
1. ******************************************************************************
1. Use either the option "As shown on the drawings" in the preceding paragraph or the following six subparagraphs to specify welded steel grating. Standard welded steel grating is designated as W-19-4 or 19-W-4, both indicating 19/16" bearing bar spacing and 4" crossbar spacing.
1. ******************************************************************************
Bearing Bar Spacing: ​​<< 7/16 inch;  1/2 inch;  11/16 inch;  15/16 inch;  1-3/16 inches; or  _______>>​​ o.c.
Bearing Bar Depth: ​​​​<< 3/4 inch;  1 inch;  1-1/4 inches;  1-1/2 inches;  1-3/4 inches;  2 inches;  2-1/4 inches;  2-1/2 inches;  As required to comply with structural performance requirements; or  _______>>​​​​.
Bearing Bar Thickness: ​​<< 1/8 inch;  3/16 inch;  1/4 inch;  3/8 inch;  As required to comply with structural performance requirements; or  _______>>​​.
Crossbar Spacing: ​<< 2 inches; or  4 inches>>​​ o.c.
Traffic Surface: ​​​​<< Plain;  Serrated;  Knurled;  Applied abrasive finish consisting of aluminum-oxide aggregate in an epoxy-resin adhesive;  As indicated; or  _______>>​​​​.
1. ******************************************************************************
1. Shop primer in "Steel Finish" subpara. below protects gratings during transit only. Revise if special pretreatment and finish are required.
1. ******************************************************************************
Steel Finish: ​​​​<< Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. of coated surface;  Shop primed; or  _______>>​​​​.
Pressure-Locked Steel Grating: ​​<< Fabricated by pressing rectangular flush-top crossbars into slotted bearing bars.;  Fabricated by swaging crossbars between bearing bars.;  _______; or  None - N/A>>​​ ​​<< As shown on the drawings.;  _______; or  None - N/A>>​​ 
1. ******************************************************************************
1. Use either the option "As shown on the drawings" in the preceding paragraph or the following six subparagraphs to specify pressure-locked steel grating. The most commonly used pressure-locked steel grating is P-19-4 or 19-P-4 (also 19-SL-4, swage locked), each indicates 19/16" bearing bar spacing and 4" crossbar spacing.
1. ******************************************************************************
Bearing Bar Spacing: << 7/16 inch;  1/2 inch;  11/16 inch;  15/16 inch;  1-3/16 inches; or  _______>>  o.c.
Bearing Bar Depth: << 3/4 inch;  1 inch;  1-1/4 inches;  1-1/2 inches;  1-3/4 inches;  2 inches;  2-1/4 inches;  2-1/2 inches;  As required to comply with structural performance requirements; or  _______>> .
Bearing Bar Thickness: ​<< 1/8 inch;  3/16 inch;  As required to comply with structural performance requirements; or  _______>>​.
Crossbar Spacing: ​<< 2 inches;  4 inches; or  _______>>​ o.c.
Traffic Surface: ​​<< Plain;  Serrated;  As indicated; or  _______>>​​.
1. ******************************************************************************
1. Shop primer in "Steel Finish" subpara. below protects gratings during transit only. Revise if special pretreatment and finish are required.
1. ******************************************************************************
Steel Finish: ​<< Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. of coated surface;  Shop primed; or  _______>>​.
Riveted Steel Grating: ​<< As shown on the drawings.;  _______; or  None - N/A>>​ 
1. ******************************************************************************
1. Use either the option "As shown on the drawings" in the preceding paragraph or the following six subparagraphs to specify riveted steel grating. The most commonly used riveted steel grating is R-18-7 or 18-R-7, both indicating 18/16" bearing bar spacing and 7" rivet spacing.
1. ******************************************************************************
Bearing Bar Spacing: ​​<< 3/4 inch;  1-1/8 inches;  1-1/2 inches; or  _______>>​​, clear.
Bearing Bar Depth: << 3/4 inch;  1 inch;  1-1/4 inches;  1-1/2 inches;  1-3/4 inches;  2 inches;  2-1/4 inches;  2-1/2 inches;  As required to comply with structural performance requirements; or  _______>>.
Bearing Bar Thickness: ​​<< 1/8 inch;  3/16 inch;  3/8 inch;  As required to comply with structural performance requirements; or  _______>>​​.
Rivet Spacing: ​​<< 3-1/2 inches;  7 inches; or  _______>>​​ o.c. along bearing bar.
Traffic Surface: << Plain;  Serrated;  As indicated; or  _______>> .
1. ******************************************************************************
1. Shop primer in "Steel Finish" subpara. below protects gratings during transit only. Revise if special pretreatment and finish are required.
1. ******************************************************************************
Steel Finish: ​<< Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. of coated surface;  Shop primed; or  _______>>​.
Stainless-Steel Grating: << Fabricated by pressing rectangular flush-top crossbars into slotted bearing bars.;  Fabricated by swaging crossbars between bearing bars.;  _______; or  None - N/A>><< As shown on the drawings.;  _______; or  None - N/A>> 
1. ******************************************************************************
1. Use either the option "As shown on the drawings" in the preceding paragraph or the following six subparagraphs to specify stainless steel grating. The most commonly used stainless steel gratings are 19-WS-4, 19-PS-4, 19-DTS-4, and 19-SLS-4 (W = welded, P = pressure lock, DT = Dovetail Pressure Locked, SL = swage locked), each indicating 19/16" bearing bar spacing and 4" crossbar spacing.
1. ******************************************************************************
Bearing Bar Spacing: ​​<< 7/16 inch;  1/2 inch;  11/16 inch;  15/16 inch;  1-3/16 inches; or  _______>>​​ o.c.
Bearing Bar Depth: ​<< 3/4 inch;  1 inch;  1-1/4 inches;  1-1/2 inches;  1-3/4 inches;  2 inches;  2-1/4 inches;  2-1/2 inches;  As required to comply with structural performance requirements; or  _______>>​.
Bearing Bar Thickness: ​<< 1/8 inch;  3/16 inch;  1/4 inch;  3/8 inch;  As required to comply with structural performance requirements; or  _______>>​.
Crossbar Spacing: ​<< 2 inches;  4 inches; or  _______>>​​ o.c.
Traffic Surface: << Plain;  Serrated;  As indicated; or  _______>> .
Finish: ​<< Mill finish;  Abrasive blasted;  Electro-polished; or  _______>>​​.
Pressure-Locked Aluminum Grating: << As shown on the drawings.;  ______; or  None - N/A>> 
1. ******************************************************************************
1. Use either the option "As shown on the drawings" in the preceding paragraph or the following seven subparagraphs to specify grating. The most commonly used swaged aluminum grating is 19-SG-4, which indicates 19/16" bearing bar spacing and 4" crossbar spacing. With nearly 80% open area, 19-SG-4 spacing is virtually self-cleaning, allowing for the easy passage of dirt, debris, snow, and liquids.
1. ******************************************************************************
Bearing Bar Type: << Swaged Rectangular Bar (SG);  Swaged “I”-bar (SGI); or  Swaged Flush-Top (SGT)>> 
Bearing Bar Spacing: ​<< 7/16 inch;  1/2 inch;  11/16 inch;  15/16 inch;  1-3/16 inches; or  _______>>​ o.c.
Bearing Bar Depth: ​<< 3/4 inch;  1 inch;  1-1/4 inches;  1-1/2 inches;  1-3/4 inches;  2 inches;  2-1/4 inches;  2-1/2 inches;  As required to comply with structural performance requirements; or  _______>>​.
Bearing Bar Thickness: << 1/8 inch;  3/16 inch;  As required to comply with structural performance requirements; or  ___>>.
Crossbar Spacing: ​<< 2 inches;  4 inches; or  _______>>​​ o.c.
Traffic Surface: ​​<< Plain;  Serrated;  Striated "I" Flanges;  As indicated; or  _______>>​​.
1. ******************************************************************************
1. Aluminum products are typically supplied with a mill finish, meaning no additional surface treatment is applied. For architectural use or exposure to highly corrosive environments, specify supplemental finishes such as anodizing, chemical cleaning, or powder coating to enhance durability and appearance.
1. ******************************************************************************
Aluminum Finish: ​<< Mill finish; or  _______>>​.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs, as required by the project.
1. ***************************************************************************************
FERROUS METALS
Steel Plates, Shapes, and Bars for frames: <<ASTM A36/A36M>>
Steel for Bearing Bars, Banding, Crossbars, and Connecting Bars of rectangular section shall have mechanical properties equal to or exceeding those specified in: <<ASTM A36/A36M>>, or <<ASTM A1011/A1011M>>/<<ASTM A1018>> Commercial Steel (CS) Type B.
Steel Wire Rod for Bar Grating Crossbars: <<ASTM A510/A510M>>
Rivets: conform to <<ASTM A575>>, 1/4 in minimum diameter, flat head type
Uncoated Steel Sheet: <<ASTM A1011/A1011M>>, structural steel, Grade 30.
Galvanized-Steel Sheet: <<ASTM A653/A653M>>, structural quality, Grade 33, with G90 coating.
1. ***************************************************************************************
1. Type 316L stainless steel is more corrosion resistant and more expensive than Type 304.
1. ***************************************************************************************
Stainless-Steel Bearing Bars, Crossbars, Connecting Bars, and Banding: <<ASTM A666/A666M>> , ​​<< Type 304;  Type 304L;  Type 316;  Type 316L; or  _______>>​​.
Stainless-Steel Bars and Shapes: <<ASTM A276/A276M>>, ​​<< Type 304;  Type 316L; or  _______>>​​.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
ALUMINUM
General: Provide alloy and temper recommended by aluminum producer for type of use indicated, and with not less than the strength and durability properties of alloy and temper designated below for each aluminum form required.
Conform to <<ASTM B221>> as follows:
Bearing bars and banding: Alloy 6005A-T61, 6061-T6, 6105-T5, or alloy 6063-T6.
Cross bars and bent connecting bars: Alloy 6061 or 6063.
FASTENERS
General Fastening Requirements: Provide saddle clips, bar clamps, countersunk bolts, and anti-lift devices as detailed. Select fasteners of the required type, grade, and class. Unless otherwise indicated, provide fasteners as follows:
1. ******************************************************************************
1. Usually retain Type 304 stainless steel for general applications. Retain Type 316 stainless steel only when required for corrosive environments or where enhanced corrosion resistance is necessary.
1. ******************************************************************************
Exterior or wet applications: ​​<< Type 304;  Type 316L; or  _______>>​​ stainless-steel.
Interior dry applications: Zinc-plated per <<ASTM B633>> or <<ASTM F1941/F1941M>>, Class Fe/Zn 5.
Fastening of stainless-steel and aluminum gratings: << Type 304;  Type 316L; or  ______>> stainless-steel.
1. ***************************************************************************************
1. Omit the following paragraphs if no detailed fastening requirements are necessary. Retain them only for complex installations that require specific anchorage or fastening details.
1. ***************************************************************************************
Steel bolts and Nuts: Regular hexagon-head bolts, <<ASTM A307>>, Grade A with hex nuts, <<ASTM A563/A563M>>; and where indicated, flat washers.
1. ***************************************************************************************
1. Retain Alloy Group 1 fasteners for use with Type 304 stainless steel components. Retain Alloy Group 2 fasteners for use with Type 316 stainless steel components.
1. ***************************************************************************************
Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, nuts and where indicated, flat washers; <<ASTM F593>> for bolts and <<ASTM F594>> for nuts, Alloy ​​<< Group 1;  Group 2; or  _______>>​​​.
Anchor Rods: <<ASTM F1554>>, Grade 36, of dimensions indicated; with nuts, <<ASTM A563/A563M>>; and, where indicated, flat washers.
Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.
1. ***************************************************************************************
1. If the project requires the use of post-installed (P-I) anchors, the Engineer of Record (EOR) must: Perform design calculations for the anchors. Specify the selected anchor products in Section << 05 0520 - Post-Installed Concrete and Grouted Masonry Anchors - Normal Confidence>>. Provide detailed anchor installation drawings in the project documents. Ensure all design, product selection, and detailing account for interior vs. exterior exposure conditions, in accordance with the applicable ICC-ES Evaluation Service Report (ESR) or equivalent product certification.
1. ***************************************************************************************
Post-Installed Anchors: Provide anchors indicated on drawings and specified in Section ​<< 05 0520 - Post-Installed Concrete and Grouted Masonry Anchors - Normal Confidence>>​.
1. ***************************************************************************************
1. ​Retain the following article and paragraph only if aluminum or galvanized steel gratings are specified for the project.​
1. ***************************************************************************************
MISCELLANEOUS MATERIALS
Bituminous Paint: Cold-applied asphalt emulsion complying with <<ASTM D1187/D1187M>>.
FABRICATION
Fabricate grating sections in the shop to the maximum extent possible to minimize field splicing and assembly. Disassemble only as required for shipping and handling. Use connections that preserve the structural integrity of joined components. Clearly mark all units for accurate reassembly and coordinated installation in the field.
Cut, drill and punch material cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
Provide banding bars, of the same size and material as the bearing bars, at panel perimeters; weld to each bearing bar.
Form from materials of size, thickness, and shapes indicated, but not less than that needed to support indicated loads.
1. ***************************************************************************************
1. In the following paragraph, use the first option for gratings with a maximum bearing bar depth of 2-1/2 inches and a maximum thickness of 3/16 inch for steel and stainless steel, or 1/4 inch for aluminum. Use the second option for steel and stainless-steel bar gratings with a maximum bearing bar depth of 5 inches and thicknesses from 1/4 to 3/8 inch.
1. ***************************************************************************************
Fabrication Tolerances: Comply with << NAAMM MBG 531; and  NAAMM MBG 532>> as applicable.
1. ***************************************************************************************
1. Omit the following paragraph if no gratings or grating frames are fabricated by welding. Retain only when welded fabrication is part of the grating or frame construction.
1. ***************************************************************************************
Welding: Comply with <<AWS D1.1/D1.1M>> recommendations and the following:
Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
Obtain fusion without undercut or overlap.
Remove welding flux immediately.
Provide anchorage of the type indicated and coordinate with the supporting structure. Fabricate and space anchoring devices to secure gratings, frames, and supports rigidly in place and to carry the specified loads.
1. ***************************************************************************************
1. Retain this paragraph and one of the first two subparagraphs below if toeplates are required. Select the appropriate option based on project-specific needs and detailing. Omit all if toeplates are not part of the grating assembly.
1. ***************************************************************************************
Toeplate requirements:
Fabricate toeplates to fit grating units and weld to units in shop unless otherwise indicated.
1. *** OR ***
Fabricate toeplates for attaching in the field.
Toeplate cross-section: 1/4 inch x 4 inches unless otherwise indicated.
1. ***************************************************************************************
1. Retain the following paragraph if removable grating sections are required. Omit if all grating is permanently fixed and not intended for removal or access.
1. ***************************************************************************************
Fabricate removable grating sections with banding bars welded around the full perimeter. Provide clips, lugs, anchors, and fasteners as indicated, or if not indicated, as recommended by the manufacturer for secure attachment to supports..
Fabricate cutouts in grating sections for penetrations indicated. Arrange cutouts to permit grating removal without disturbing items penetrating gratings.
Provide edge banding at grating openings that interrupt three or more bearing bars. Use banding of the same size and material as the bearing bars.
Provide toeplate when the clear space between a grating opening and the penetrating item exceeds 1 inch.
Do not notch bearing bars at supports to maintain elevation.
1. ***************************************************************************************
1. Omit this article if gratings are supported directly by structural steel and no additional framing is required.
1. ***************************************************************************************
GRATING FRAMES AND SUPPORTS
Fabricate from metal angles, tees, shapes, plates, and profiles. Size as indicated and as required to receive gratings. Miter and weld connections for perimeter angle frames. Cut, drill, and tap units to receive hardware and related items.
Use the same base metal and finish as the gratings, unless otherwise specified.
For units to be cast into concrete or built into masonry, provide integrally welded anchors. Unless otherwise indicated, use 3/8 inch x 4" studs spaced at 24 inches on center.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
STEEL FINISHES
Finish gratings, frames, and supports after assembly.
1. ***************************************************************************************
1. Omit the following paragraph if galvanized steel gratings are not specified.
1. ***************************************************************************************
Galvanizing:  Comply with <<ASTM A153/A153M>> for steel and iron hardware, and with <<ASTM A123/A123M>> for all other steel and iron products.
1. ******************************************************************************
1. If galvanized items require paint or power coating, retain the followings subparagraph, as applicable.
1. ******************************************************************************
Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.
Prepare galvanized surfaces for painting in accordance with <<ASTM D6386>>.
Prepare galvanized surfaces for power coating in accordance with <<ASTM D7803>> .
1. ***************************************************************************************
1. Omit the following paragraphs if primed steel gratings are not specified.
1. ***************************************************************************************
Shop prime gratings, frames and supports ​<< not indicated to be galvanized; or  None - N/A>>​ unless otherwise indicated.
1. ******************************************************************************
1. Omit the following subparagraph if only one shop primer is specified.
1. ******************************************************************************
Shop prime with ​​​<< universal shop primer; or  primers specified in Section  09 9100 - Painting>>​​​ unless ​​​<< zinc-rich primer is; or  _______>>​​​ indicated.
1. ***************************************************************************************
1. The options in the following paragraph refer to the Surface Preparation Standards listed below. Choose accordingly based on project requirements and the following overview:
1. SSPC-SP 6 (NACE No. 3) – Commercial Blast Cleaning Description: Removal of all visible oil, grease, dirt, rust, and paint. At least 2/3 of each area free of residues; tightly-adherent mill scale/rust allowed on ≤1/3. Applicability: Common for structural steel exposed to atmospheric conditions. Good balance of cost and performance. Typically used for painted and primed steel, not for galvanized unless over-coating requires roughness.
1. SSPC-SP 7 (NACE No. 4) – Brush-Off Blast Cleaning Description: Removes loose rust, mill scale, and paint, but allows tightly-adherent coatings and corrosion. Applicability: Used for maintenance painting, especially when re-coating over existing paint. Suitable for galvanized steel primed after galvanizing – roughens the surface without removing zinc coating. Often specified for “sweep blasting” galvanized steel before applying primer/topcoat.
1. ***************************************************************************************
Preparation for Shop Priming: Prepare surfaces to comply with ​​<< SSPC-SP 6/NACE No.3;  SSPC-SP 7/NACE No.4;  requirements indicated below:; or  _______>>​​​
1. ******************************************************************************
1. If the option “requirements indicated below” is selected above, retain or revise the following subparagraphs to align with the project’s service conditions for installed work. Add other exposure types and surface preparation requirements as needed. Refer to SSPC’s Painting Manual for guidance.
1. ******************************************************************************
Exterior Items: <<SSPC-SP 6/NACE No.3>>.
Items Indicated to Receive Zinc-Rich Primer: <<SSPC-SP 6/NACE No.3>>.
Other Items: <<SSPC-SP 7/NACE No.4>>.
Shop Priming:  Apply shop primer to comply with <<SSPC-PA 1>> for shop painting.
PART 3 - EXECUTION
EXAMINATION
Verify substrates, elevations, and support framing are ready to receive grating; confirm clearances at walls, curbs, and penetrations.
 Do not proceed until unsatisfactory conditions are corrected.
PREPARATION
Coordinate placement of embedded frames, anchors, and sleeves. Provide templates and placement diagrams.
  Protect adjacent construction from damage and staining
INSTALLATION, GENERAL
Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary for securing gratings to in-place construction.  Include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other connectors.
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.
Provide temporary bracing or anchors in formwork for items that are to be built into concrete or masonry.
Fit exposed connections accurately together to form hairline joints.
1. ******************************************************************************
1. Omit the 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.
1. ***************************************************************************************
1. Omit the following paragraph if no toeplates are used or if they are shop-attached.
1. ***************************************************************************************
Attach toeplates to gratings by welding at locations indicated.
Field Welding: Comply with <<AWS D1.1/D1.1M>> recommendations and the following:
Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
Obtain fusion without undercut or overlap.
Remove welding flux immediately.
1. ***************************************************************************************
1. Omit the following paragraph if aluminum is not used/present. Fresh grout, concrete, and mortar are highly alkaline (pH ~12–13) because of calcium hydroxide. Aluminum is very sensitive to high-pH environments. Its protective oxide film can dissolve in strong alkaline solutions, leaving bare metal exposed. In contact with wet cementitious materials, aluminum can undergo alkaline corrosion, producing hydrogen gas and aluminum hydroxides. This can cause pitting, loss of cross-section, and weakening over time. Once concrete or grout has fully cured and dried, the risk is reduced, but moisture ingress (e.g., from rain, condensation, or ground contact) can restart the corrosive process. Thus Using aluminum directly embedded in or touching fresh concrete/masonry is generally not recommended unless it is well-protected (e.g., coated, anodized, or isolated by a barrier).
1. Many woods contain tannins and organic acids. These can react with aluminum, especially under damp conditions, leading to staining and localized corrosion. Pressure-treated lumber is often impregnated with copper-based preservatives (such as alkaline copper quaternary, ACQ). Copper ions accelerate galvanic corrosion of aluminum — this is a serious incompatibility. If aluminum contacts dry, untreated wood in an indoor environment, the risk is low. But in moist or exterior environments, corrosion risks increase.
1. Mitigation Strategies include (a) Isolation Layers: Use non-conductive barriers such as epoxy coatings, bituminous paint, plastic gaskets, or sealants between aluminum and concrete/wood; (b) Environmental Control: Keeping the assembly dry is key. Moisture is the enabler of all these corrosion processes.
1. ***************************************************************************************
Corrosion Protection: Apply a heavy coat of bituminous paint to concealed aluminum surfaces in contact with grout, concrete, masonry, wood, or dissimilar metals.
INSTALLATION OF METAL BAR GRATINGS
General: Install in accordance with approved shop drawings, manufacturer’s instructions, and standard installation clearances as recommended by << NAAMM MBG 531; and  NAAMM MBG 532>>; Set panels square, true, and level; Align bearing bars in the span direction indicated.
Provide minimum bearing as detailed, not less than << 1 inch; and  _______>> on all supports unless otherwise indicated.
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.
Attach nonremovable units in supporting member by welding where both materials are same; otherwise, fasten by bolting as indicated above.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs, as required by the project.
1. ***************************************************************************************
INSTALLATION OF FRAMES
 Set frames to line and level; secure to structure by welding or bolting as detailed.
 Where set in concrete/mortar, fully bed in non-shrink grout; tool clean edges.
FIELD QUALITY CONTROL
Correct work that is loose, out of tolerance, or does not meet finish standards.
1. ***************************************************************************************
1. Retain the paragraphs and subparagraphs of the following Article that apply to the Project.
1. ***************************************************************************************
REPAIR AND CLEANING
Remove protective coverings; clean surfaces with materials compatible with finish.
1. ***************************************************************************************
1. Touchup Painting: Retain the first paragraph if touchup painting is included in this Section. Retain the second paragraph if touchup painting is specified in Section << 09 9100 - Painting>>. Revise the section reference if another section applies, such as one covering high-performance coatings. Omit both paragraphs if no painted steel gratings are included in the project.
1. ***************************************************************************************
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.
Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.
1. *** OR ***
Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Section ​<< 09 9100 - Painting>>​.
Galvanized Surfaces:  Clean field welds, bolted connections, and abraded area and repair galvanizing to comply with <<ASTM A780/A780M>>.
END OF SECTION
1. **********************************************************************************************
1. Do not omit  the following reference information:
1. **********************************************************************************************
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