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SECTION 05530 - GRATINGS
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 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. Metal bar gratings.

2. Expanded-metal gratings.

3. Formed-metal plank gratings.

4. Extruded-aluminum plank gratings.

5. Glass-fiber-reinforced plastic gratings.

6. Metal frames and supports for gratings.

B. Related Sections include the following:

List below only products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 5 Section "Structural Steel" for structural-steel framing system components.

2. Division 5 Section "Metal Stairs" for grating treads and landings of steel-framed stairs.

3. Division 5 Section "Pipe and Tube Railings" for metal pipe and tube handrails and railings.

1.3 PERFORMANCE REQUIREMENTS

Delete this Article if requirements are indicated on Drawings or if authorities having jurisdiction require structural engineer of record to take full responsibility for structural design.

A. Structural Performance of Gratings:  Provide gratings capable of withstanding 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 2000 International Building Code, ASCE 7 (referenced in the 1996 and 1999 BOCA Codes), and the 1997 Uniform Building Code.  Verify loads with structural engineer of record.

1. Floors:  Uniform load of [75 lbf/sq. ft. (3.59 kN/sq. m)] [125 lbf/sq. ft. (6.00 kN/sq. m)] or concentrated load of 2000 lbf (8.90 kN), whichever produces the greater stress.

Subparagraph above and first subparagraph below are for light and heavy manufacturing, respectively.  First option in both subparagraphs applies to the 1997 Uniform Building Code; second option applies to the 2000 International Building Code and ASCE 7.

2. Floors:  Uniform load of [125 lbf/sq. ft. (6.00 kN/sq. m)] [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 2000 International Building Code and ASCE 7, other uniform loads with provisions for truck loadings may be considered instead of uniform load in first 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/240] [L/360] <Insert deflection ratio> or 1/4 inch (6.4 mm), whichever is less.

Revise paragraph below to indicate specific loads determined by Project's structural engineer or refer to loads indicated on Drawings.  Model building codes and ASCE 7 establish criteria for buildings subject to earthquake motions.  Verify requirements of authorities having jurisdiction.

B. Seismic Performance:  Provide gratings capable of withstanding the effects of earthquake motions determined according to [ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."] <Insert applicable code requirement.>

1.4 SUBMITTALS

A. Product Data:  For the following:

Revise list below to add specific products requiring Product Data.

1. Formed-metal plank gratings.

2. Extruded-aluminum plank gratings.

3. Glass-fiber-reinforced plastic gratings.

4. Clips and anchorage devices for gratings.

5. Paint products.

B. LEED Submittal:

Retain subparagraph below if recycled content is required for LEED-NC or LEED-CI Credits MR 4.1 and MR 4.2.  An alternative method of complying with Credit MR 4.1 and MR 4.2 requirements is to retain requirement in Division 1 Section "LEED Requirements" that gives Contractor the option and responsibility for determining how Credit MR 4.1 and MR 4.2 requirements will be met.

1. Product Data for Credit MR 4.1[ and Credit MR 4.2]:  For products having recycled content, documentation indicating percentages by weight of postconsumer and preconsumer recycled content.

a. Include statement indicating costs for each product having recycled content.

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

1. Provide templates for anchors and bolts specified for installation under other Sections.

Retain subparagraph below if products are 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 products' compliance with performance requirements.  Professional engineer qualifications are specified in Division 1 Section "Quality Requirements."

2. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

Usually delete paragraph below unless increased corrosion resistance of Type 316 stainless steel is required.

D. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products furnished comply with requirements.

Retain paragraph below if procedures for welder certification are retained in "Quality Assurance" Article.

E. Welding certificates.

Coordinate paragraph below with qualification requirements in Division 1 Section "Quality Requirements."

F. Qualification Data:  For professional engineer.

1.5 QUALITY ASSURANCE

Delete paragraph below if bar gratings are not used.  First standard 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 standard 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]."

Delete paragraph below if no welding.  Retain "Welding certificates" Paragraph in "Submittals" Article if retaining below.  AWS states that welding qualifications remain in effect indefinitely unless welding personnel have not welded for more than six months or there is a specific reason to question their ability.

B. Welding:  Qualify procedures and personnel according to the following:

Retain applicable standards below.

1. AWS D1.1, "Structural Welding Code--Steel."

2. AWS D1.2, "Structural Welding Code--Aluminum."

3. AWS D1.3, "Structural Welding Code--Sheet Steel."

4. AWS D1.6, "Structural Welding Code--Stainless Steel."

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with gratings by field measurements before fabrication and indicate measurements on Shop Drawings.

Delete first subparagraph below if not allowed.

1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating gratings without field measurements.  Coordinate wall and other contiguous construction to ensure that actual dimensions correspond to established dimensions.

2. Provide allowance for trimming and fitting at site.

1.7 COORDINATION

A. 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.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Metal Bar Gratings:

a. Alabama Metal Industries Corporation.

b. All American Grating, Inc.

c. Barnett/Bates Corp.

d. Borden Metal Products (Canada) Limited.

e. Fisher & Ludlow.

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

g. IKG Industries; a Harsco Company.

h. Marwas Steel Co.; Laurel Steel Products Division.

i. Ohio Gratings, Inc.

j. Seidelhuber Metal Products, Inc.

k. Tru-Weld.

l. <Insert manufacturer's name.>

2. Expanded-Metal Gratings:

a. Alabama Metal Industries Corporation.

b. All American Grating, Inc.

c. Fisher & Ludlow.

d. <Insert manufacturer's name.>

3. Formed-Metal Plank Gratings:

a. Alabama Metal Industries Corporation.

b. Fisher & Ludlow.

c. GS Metals Corp.

d. IKG Industries; a Harsco Company.

e. Morton Manufacturing Company.

f. Unistrut Corporation.

g. <Insert manufacturer's name.>

4. Extruded-Aluminum Plank Gratings:

a. Alabama Metal Industries Corporation.

b. IKG Industries; a Harsco Company.

c. Ohio Gratings, Inc.

d. Seidelhuber Metal Products, Inc.

e. <Insert manufacturer's name.>

5. Glass-Fiber-Reinforced Plastic Gratings:

a. Creative Pultrusions, Inc.

b. Enduro Systems Inc.; Composite Products Division.

c. Fibergrate Composite Structures Inc.

d. Fisher & Ludlow.

e. IKG Industries; a Harsco Company.

f. Seasafe, Inc.

g. Strongwell.

h. <Insert manufacturer's name.>

2.2 FERROUS METALS

Retain first paragraph below if recycled content is required for LEED-NC or LEED-CI Credits MR 4.1 and MR 4.2.  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 steel plate, strip, and sheet are made by the basic oxygen furnace method, which typically has 23 percent postconsumer recycled content and 1.5 percent preconsumer recycled content, and rolled structural shapes are made by the electric arc furnace method, which typically has 57.5 percent postconsumer recycled content and 6.5 percent preconsumer recycled content.

A. Recycled Content of Steel Products:  Provide products with an average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than [25] <Insert number> percent.

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

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

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

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

F. Expanded Metal, Carbon Steel:  ASTM F 1267, Class 1.

G. Expanded Metal, Galvanized Steel:  ASTM F 1267, Class 2, Grade A.

Delete three paragraphs below if no stainless-steel gratings; if retaining, select one of two options in each paragraph.  Type 316 is more corrosion resistant and more expensive than Type 304.

H. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type [304] [316].

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

J. Expanded Metal, Stainless Steel:  ASTM F 1267, Class 3, made from stainless-steel sheet complying with ASTM A 666, Type [304] [316].

2.3 ALUMINUM

Delete this Article if no aluminum gratings.

A. 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.

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.

Retain paragraph below for aluminum formed-metal plank gratings and expanded-metal gratings.

C. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alloy 5052-H32.

2.4 FASTENERS

Usually select Type 304 in paragraph below; select Type 316 if required for corrosive environments.

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

Delete remaining paragraphs and subparagraphs if no detailed fastening requirements; retain for complex work.

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers.

Select Alloy Group 1 (A1) fasteners in first paragraph below for use with Type 304; select Alloy Group 2 (A4) fasteners for use with Type 316.

C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, nuts, and, where indicated, flat washers; ASTM F 593 (ASTM F 738M) for bolts and ASTM F 594 (ASTM F 836M) for nuts, Alloy Group [1 (A1)] [2 (A4)].

D. Plain Washers:  Round, ASME B18.22.1 (ASME B18.22M).

E. Lock Washers:  Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).

F. Anchors:  Provide [cast-in-place] [chemical] [or] [torque-controlled expansion] anchors with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four times the load imposed when installed in concrete, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.

1. Material for Anchors in Interior Locations:  Carbon-steel components zinc-plated to comply with ASTM B 633, Class Fe/Zn 5.

Subparagraph above and below are examples only.  Above protects against corrosion in an indoor atmosphere; revise to suit other conditions after verifying availability of thicker coatings.  In subparagraph below, Alloy Group 1 (A1) refers to Type 304 and similar alloys; Alloy Group 2 (A4) refers to Type 316 and similar alloys.

2. Material for Anchors in Exterior Locations:  Alloy Group [1 (A1)] [2 (A4)] stainless-steel bolts complying with ASTM F 593 (ASTM F 738M) and nuts complying with ASTM F 594 (ASTM F 836M).

2.5 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy that is welded.

B. Shop Primers:  Provide primers that comply with Division 9 [painting Sections.] [Section "High-Performance Coatings."]

Select paragraph above or one of two paragraphs and associated subparagraphs below if gratings are to be painted.  Because paint wears off easily under foot traffic, it should generally not be relied on to provide protection from corrosion.

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

VOC limit in option in subparagraph below is the EPA limit for rust-preventive architectural coatings.

1. Use primer with a VOC content of [420 g/L (3.5 lb/gal.)] <Insert VOC limit> or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Paragraph below specifies a high-performance primer for use with high-performance epoxy and polyurethane coatings.

D. Zinc-Rich Primer:  Zinc-rich primer, complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.

VOC limit in option in first subparagraph below is the EPA limit for rust-preventive architectural coatings.

1. Use primer with a VOC content of [420 g/L (3.5 lb/gal.)] <Insert VOC limit> or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

3. Products:  Subject to compliance with requirements, provide one of the following:

a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.

b. Carboline Company; Carbozinc 621.

c. ICI Devoe Coatings; Catha-Coat 313.

d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer.

e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670.

f. Sherwin-Williams Company (The); Corothane I GalvaPac Zinc Primer.

g. Tnemec Company, Inc.; Tneme-Zinc 90-97.

h. <Insert manufacturer's name; product name or designation.>

Delete first paragraph below if no galvanized gratings or frames.

E. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.

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

2.6 FABRICATION

A. Shop Assembly:  Fabricate grating sections in shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation.

B. 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.

C. Form from materials of size, thickness, and shapes indicated, but not less than that needed to support indicated loads.

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

Delete first paragraph and subparagraphs below if no gratings are fabricated by welding.

E. Welding:  Comply with AWS recommendations and the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

F. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and space the anchoring devices to secure gratings, frames, and supports rigidly in place and to support indicated loads.

1. Fabricate toeplates to fit grating units and weld to units in shop, unless otherwise indicated.

Delete subparagraph above or below, or both if no toeplates.

2. Fabricate toeplates for attaching in the field.

Retain subparagraph below with either subparagraph above.

3. Toeplate Height:  4 inches (100 mm), unless otherwise indicated.

2.7 METAL BAR GRATINGS

Grating marks included with each type in this Article are examples only.  If one description for each type of grating applies throughout Project, select one set of requirements (and revise if necessary) for each type retained; if more than one is required, copy and re-edit paragraph for each type or indicate grating marks on Drawings or in schedules.

Insert number to complete drawing designation for each product retained below.  Use these designations on Drawings to show where each product is required.

A. Welded Steel Grating [WSBG-<#>]:

Floor or ground openings in areas required to be accessible to people with disabilities are limited to 1/2 inch (13 mm) in width by ADAAG and ICC A117.1, which 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).

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 spacing> 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)] [3 inches (76 mm)] [3-1/2 inches (89 mm)] [4 inches (102 mm)] [4-1/2 inches (114 mm)] [5 inches (127 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.

Select four subparagraphs above or one of first seven subparagraphs below.

5. Grating Mark W-11-4 (1 x 3/16) STEEL:  1-by-3/16-inch (25-by-4.8-mm) bearing bars at 11/16 inch (18 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

6. Grating Mark W-15-4 (1 x 1/8) STEEL:  1-by-1/8-inch (25-by-3.2-mm) bearing bars at 15/16 inch (24 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

7. Grating Mark W-19-4 (1-1/4 x 3/16) STEEL:  1-1/4-by-3/16-inch (32-by-4.8-mm) bearing bars at 1-3/16 inches (30 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

8. Grating Mark W-19-4 (1-1/2 x 3/16) STEEL:  1-1/2-by-3/16-inch (38-by-4.8-mm) bearing bars at 1-3/16 inches (30 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

9. Grating Mark W-19-4 (2 x 1/4) STEEL:  2-by-1/4-inch (51-by-6.4-mm) bearing bars at 1-3/16 inches (30 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

10. Grating Mark W-30-4 (5 x 3/8) STEEL:  5-by-3/8-inch (127-by-9.5-mm) bearing bars at 1-7/8 inches (60 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

11. Grating Mark:  As indicated.

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

Shop primer in subparagraph below protects gratings during transit only.  Revise if special pretreatment and finish are required.

13. 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].

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

Floor or ground openings in areas required to be accessible to people with disabilities are limited to 1/2 inch (13 mm) in width by ADAAG and ICC A117.1, which 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).

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 spacing> 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.

Select four subparagraphs above or one of first four subparagraphs below.

5. Grating Mark P-11-4 (1 x 3/16) STEEL:  1-by-3/16-inch (25-by-4.8-mm) bearing bars at 11/16 inch (18 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

6. Grating Mark P-15-4 (1-1/4 x 1/8) STEEL:  1-1/4-by-1/8-inch (32-by-3.2-mm) bearing bars at 15/16 inch (24 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

7. Grating Mark P-19-4 (1-1/2 x 3/16) STEEL:  1-1/2-by-3/16-inch (38-by-4.8-mm) bearing bars at 1-3/16 inches (30 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

8. Grating Mark:  As indicated.

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

Shop primer in subparagraph below protects gratings during transit only.  Revise if special pretreatment and finish are required.

10. 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. Riveted Steel Grating [RSBG-<#>]:

Riveted gratings provide good surface for wheeled vehicles, but none of the available bearing bar spacings comply with ADAAG and ICC A117.1 requirements for openings in floor or ground surfaces in areas required to be accessible to people with disabilities.

1. Bearing Bar Spacing:  [3/4 inch (19 mm)] [1-1/8 inches (29 mm)] [2-5/16 inches (59 mm)] <Insert spacing>, clear.

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)] [3 inches (76 mm)] [3-1/2 inches (89 mm)] [4 inches (102 mm)] [4-1/2 inches (114 mm)] [5 inches (127 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. Rivet Spacing:  [3-1/2 inches (89 mm)] [5 inches (127 mm)] [7 inches (178 mm)] o.c. along bearing bar.

Select four subparagraphs above or one of first five subparagraphs below.

5. Grating Mark R-12-3-1/2 (1 x 1/8) STEEL:  1-by-1/8-inch (25-by-3.2-mm) bearing bars with 3/4-inch (19-mm) clear space between bearing bars, and rivets at 3-1/2 inches (89 mm) o.c. along bearing bar.

6. Grating Mark R-18-7 (1-1/2 x 3/16) STEEL:  1-1/2-by-3/16-inch (38-by-4.8-mm) bearing bars with 1-1/8-inch (29-mm) clear space between bearing bars, and rivets at 7 inches (178 mm) o.c. along bearing bar.

7. Grating Mark R-37-5 (4 x 1/4) STEEL:  4-by-1/4-inch (102-by-6.4-mm) bearing bars with 2-5/16-inch (59-mm) clear space between bearing bars, and rivets at 5 inches (127 mm) o.c. along bearing bar.

8. Grating Mark R-37-5 (5 x 3/8) STEEL:  5-by-3/8-inch (127-by-9.5-mm) bearing bars with 2-5/16-inch (59-mm) clear space between bearing bars, and rivets at 5 inches (127 mm) o.c. along bearing bar.

9. Grating Mark:  As indicated.

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

Shop primer in subparagraph below protects gratings during transit only.  Revise if special pretreatment and finish are required.

11. 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 [PSSBG-<#>]:  Fabricated by [pressing rectangular flush-top crossbars into slotted bearing bars] [swaging crossbars between bearing bars] [either pressing rectangular flush-top crossbars into slotted bearing bars or swaging crossbars between bearing bars].

Floor or ground openings in areas required to be accessible to people with disabilities are limited to 1/2 inch (13 mm) in width by ADAAG and ICC A117.1, which 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).

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 spacing> 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)] [3 inches (76 mm)] [3-1/2 inches (89 mm)] [4 inches (102 mm)] [4-1/2 inches (114 mm)] [5 inches (127 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.

Select four subparagraphs above or one of first five subparagraphs below.

5. Grating Mark P-11-4 (1 x 3/16) STAINLESS STEEL:  1-by-3/16-inch (25-by-4.8-mm) bearing bars at 11/16 inch (18 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

6. Grating Mark P-15-2 (1 x 1/8) STAINLESS STEEL:  1-by-1/8-inch (25-by-3.2-mm) bearing bars at 15/16 inch (24 mm) o.c., and crossbars at 2 inches (51 mm) o.c.

7. Grating Mark P-19-4 (1-1/2 x 3/16) STAINLESS STEEL:  1-1/2-by-3/16-inch (38-by-4.8-mm) bearing bars at 1-3/16 inches (30 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

8. Grating Mark P-30-4 (3 x 3/8) STAINLESS STEEL:  3-by-3/8-inch (76-by-9.5-mm) bearing bars at 1-7/8 inches (48 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

9. Grating Mark:  As indicated.

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

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

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

Floor or ground openings in areas required to be accessible to people with disabilities are limited to 1/2 inch (13 mm) in width by ADAAG and ICC A117.1, which 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).

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 spacing> 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.

Select four subparagraphs above or one of first five subparagraphs below.

5. Grating Mark P-7-4 (1 x 1/8) ALUMINUM:  1-by-1/8-inch (25-by-3.2-mm) bearing bars at 7/16 inch (11 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

6. Grating Mark P-11-4 (1 x 3/16) ALUMINUM:  1-by-3/16-inch (25-by-4.8-mm) bearing bars at 11/16 inch (18 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

7. Grating Mark P-15-4 (1-1/2 x 3/16) ALUMINUM:  1-1/2-by-3/16-inch (38-by-4.8-mm) bearing bars at 15/16 inch (24 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

8. Grating Mark P-19-4 (2 x 3/16) ALUMINUM:  2-by-3/16-inch (51-by-4.8-mm) bearing bars at 1-3/16 inches (30 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

9. Grating Mark:  As indicated.

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

Usually select first option in subparagraph below.  Mill finish is standard.

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

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

Floor or ground openings in areas required to be accessible to people with disabilities are limited to 1/2 inch (13 mm) in width by ADAAG and ICC A117.1, which can be accomplished with a bearing bar spacing of 11/16 inch (17 mm).  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 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 spacing> 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.

Select four subparagraphs above or one of first four subparagraphs below.

5. Grating Mark P-11-4 (1 I-Bar) ALUMINUM:  1-inch (25-mm) I-bar bearing bars at 11/16 inch (18 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

6. Grating Mark P-15-2 (1 I-Bar) ALUMINUM:  1-inch (25-mm) I-bar bearing bars at 15/16 inch (24 mm) o.c., and crossbars at 2 inches (51 mm) o.c.

7. Grating Mark P-19-4 (1-1/2 I-Bar) ALUMINUM:  1-1/2-inch (38-mm) I-bar bearing bars at 1-3/16 inches (30 mm) o.c., and crossbars at 4 inches (102 mm) o.c.

8. Grating Mark:  As indicated.

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

Usually select first option in subparagraph below.  Mill finish is standard.

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

Delete first paragraph and subparagraphs below if no grating sections are removable.

G. Removable Grating Sections:  Fabricate with banding bars attached by welding to entire perimeter of each section.  Include anchors and fasteners of type indicated or, if not indicated, as recommended by manufacturer for attaching to supports.

Retain subparagraph below for heavy-duty gratings.  Weld lugs are small squares of metal that are welded between two bearing bars and have a hole for inserting a fastener.

1. Provide not less than four weld lugs for each heavy-duty grating section, with each lug shop welded to two bearing bars.

Usually retain subparagraph below for non-heavy-duty gratings with rectangular crossbars spaced 15/16 inch (24 mm) or more o.c.  Saddle clips hook over the tops of two adjacent bearing bars and have a hole for inserting a fastener.

2. Provide not less than 4 saddle clips for each grating section composed of rectangular bearing bars 3/16 inch (4.8 mm) or less in thickness and spaced 15/16 inch (24 mm) or more o.c., with each clip designed and fabricated to fit over 2 bearing bars.

Retain subparagraph below for non-heavy-duty gratings with rectangular crossbars spaced less than 15/16 inch (24 mm) o.c.  Weld lugs are small squares of metal that are welded between two bearing bars and have a hole for inserting a fastener.

3. Provide not less than 4 weld lugs for each grating section composed of rectangular bearing bars 3/16 inch (4.8 mm) or less in thickness and spaced less than 15/16 inch (24 mm) o.c., with each lug shop welded to 3 or more bearing bars.  Interrupt intermediate bearing bars as necessary for fasteners securing grating to supports.

Last two subparagraphs above are suitable for attaching gratings with rectangular crossbars.  Subparagraph below is for aluminum I-bars.  Flange blocks are small squares of metal that fit between webs of adjacent I-bars but over flanges of I-bars and have a hole for inserting a fastener.

4. Provide not less than four flange blocks for each section of aluminum I-bar grating, with block designed to fit over lower flange of I-shaped bearing bars.

Retain type of fastener selected from three subparagraphs and associated subparagraphs below with any anchoring method above.

5. Furnish threaded bolts with nuts and washers for securing grating to supports.

Delete subparagraph above or below, or delete both and substitute welded studs or other type of fastener to suit Project.

6. Furnish self-drilling fasteners with washers for securing grating to supports.

Delete last two subparagraphs above and retain subparagraph and associated subparagraphs below for removable fasteners installed from above grating.

7. Furnish galvanized malleable-iron flange clamp with galvanized bolt for securing grating to supports.  Furnish as a system designed to be installed from above grating by one person.

a. Available Product:  Subject to compliance with requirements, a product that may be incorporated into the Work includes, but is not limited to, "Grate-Fast" by Lindapter North America, Inc.

Retain above for nonproprietary or below for proprietary specification.  Refer to Division 1 Section "Product Requirements."

b. Product:  Subject to compliance with requirements, provide "Grate-Fast" by Lindapter North America, Inc.

H. Fabricate cutouts in grating sections for penetrations indicated.  Arrange cutouts to permit grating removal without disturbing items penetrating gratings.

Delete subparagraph below if no edge-band openings.

1. Edge-band openings in grating that interrupt four or more bearing bars with bars of same size and material as bearing bars.

I. Do not notch bearing bars at supports to maintain elevation.

2.8 EXPANDED-METAL GRATINGS

A. Provide expanded-metal gratings in material, finish, style, size, thickness, weight, and type indicated or, if not indicated, as recommended by manufacturer for indicated applications and as needed to support indicated loads.

Select material and finish from four subparagraphs below.  Insert weight or style designation unless manufacturer is required to design gratings.

1. Material:  [Steel] [Stainless steel] [Aluminum].

2. Steel Finish:  [Unfinished, oiled] [Shop primed] [Galvanized].

3. Stainless-Steel Finish:  Mill finish, as fabricated.

4. Aluminum Finish:  Mill finish, as fabricated.

Options in subparagraph below are examples for steel and stainless steel.

5. Style Designation:  [4.27 pound grating] [3/4 number 9].

Options in subparagraph below are types included in ASTM F 1267.

6. Type:  [I, expanded] [II, expanded and flattened].

B. Fabricate cutouts in grating sections for penetrations of sizes and at locations indicated.  Cut openings neatly and accurately to size.  Edge-band openings with bars having a thickness not less than overall grating thickness at contact points.

C. Where gratings are pierced by pipes, ducts, and structural members, cut openings neatly and accurately to size and weld a strap collar not less than 1/8 inch (3 mm) thick to the cut ends.  Divide panels into sections only to extent required for installation where grating platforms and runways are to be placed around previously installed pipe, ducts, and structural members.

2.9 FORMED-METAL PLANK GRATINGS

First paragraph and subparagraphs below are examples only.  Several other types are available.  See manufacturers' catalogs and revise to suit Project.

A. C-shaped channels rolled from heavy sheet metal of thickness indicated, and punched in serrated diamond shape to produce raised slip-resistant surface and drainage holes.

1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

2. Products:  Subject to compliance with requirements, provide one of the following:

a. Alabama Metal Industries Corporation; Diamond Grip.

b. Fisher & Ludlow; Grip Span.

c. GS Metals Corp.; GRIP STRUT.

d. IKG Industries, a Harsco Company; Deck Span.

e. Morton Manufacturing Company; Grip-Tac.

f. <Insert manufacturer's name; product name or designation.>

3. Channel Width:  [4-3/4 inches (121 mm)] [7 inches (178 mm)] [9-1/2 inches (241 mm)] [11-3/4 inches (298 mm)] [18-3/4 inches (476 mm)] [24 inches (610 mm)] [As indicated] [As required to comply with structural performance requirements].

4. Channel Depth:  [1-1/2 inches (38 mm)] [2 inches (51 mm)] [2-1/2 inches (64 mm)] [3 inches (76 mm)] [As indicated] [As required to comply with structural performance requirements].

5. Material:  [0.074-inch- (1.9-mm-) thick steel sheet, shop primed] [0.104-inch- (2.65-mm-) thick steel sheet, shop primed] [0.079-inch- (2.0-mm-) thick, hot-dip galvanized steel sheet] [0.108-inch- (2.8-mm-) thick, hot-dip galvanized steel sheet] [0.074-inch- (1.9-mm-) thick steel sheet, hot-dip galvanized after fabrication] [0.104-inch- (2.65-mm-) thick steel sheet, hot-dip galvanized after fabrication] [0.062-inch- (1.6-mm-) thick, stainless-steel sheet] [0.078-inch- (2.0-mm-) thick, stainless-steel sheet] [0.080-inch- (2.0-mm-) thick aluminum sheet] [0.100-inch- (2.5-mm-) thick aluminum sheet].

B. Fabricate cutouts in grating sections for penetrations of sizes and at locations indicated.  Cut openings neatly and accurately to size.  Edge-band openings with metal sheet or bars having a thickness not less than grating material.

C. Where gratings are pierced by pipes, ducts, and structural members, cut openings neatly and accurately to size and weld a strap collar not less than 1/8 inch (3 mm) thick to the cut ends.  Divide panels into sections only to extent required for installation where grating platforms and runways are to be placed around previously installed pipe, ducts, and structural members.

2.10 EXTRUDED-ALUMINUM PLANK GRATINGS

A. Provide extruded-aluminum plank gratings in type, size, and finish indicated or, if not indicated, as recommended by manufacturer for indicated applications and as needed to support indicated loads.

First subparagraph below is an example only, based on typical products available.  Other sizes, perforation patterns, and interlocking planks are available.  See manufacturers' catalogs and revise to suit Project.

1. Type:  Extruded-aluminum planks approximately 6 inches (152 mm) wide with multiple flanges approximately 1.2 inches (30 mm) o.c., acting as bearing bars connected by a web that serves as a walking surface.  Top surface has raised ribs to increase slip resistance.

2. Depth:  [1 inch (25 mm)] [1-1/2 inches (38 mm)] [2 inches (51 mm)] [As required to comply with structural performance requirements].

3. Perforations:  [None] [Rectangular, 19/32 by 3 inches (15 by 76 mm), with adjacent rows staggered] [19/32 inch (15 mm) square, with adjacent rows aligned].

4. Finish:  Mill finish, as fabricated.

B. Fabricate cutouts in grating sections for penetrations indicated.  Arrange cutouts to permit grating removal without disturbing items penetrating gratings.

2.11 GLASS-FIBER-REINFORCED PLASTIC GRATINGS

Consult manufacturers' product data before editing this Article.

Molded gratings have higher resin content than pultruded gratings.  They are more chemical resistant but are not as strong as pultruded gratings.

A. Molded Glass-Fiber-Reinforced Gratings:  Bar gratings made by placing glass-fiber strands that have been saturated with thermosetting plastic resin in molds in alternating directions to form interlocking bars without voids and with a high resin content.

Configurations listed below are examples only; others are available.  Consult manufacturers' product data for additional configurations.

1. Configuration:  [1-1/2-inch- (38-mm-) square mesh, 1 inch (25 mm) thick] [1-1/2-inch- (38-mm-) square mesh, 1-1/4 inches (32 mm) thick] [1-1/2-inch- (38-mm-) square mesh, 1-1/2 inches (38 mm) thick] [2-inch- (51-mm-) square mesh, 2 inches (51 mm) thick] [1-1/2-inch- (38-mm-) square mesh, thickness as required to comply with structural performance requirements] [As required to comply with structural performance requirements] <Insert configuration>.

Delete subparagraph below if Contractor is required to design gratings.  If retaining, consult manufacturers' product data and coordinate with configuration selected in subparagraph above.  Delete below and insert requirements for structural properties if structural properties are critical.

2. Weight:  [2.5 lb/sq. ft. (12.2 kg/sq. m)] [2.7 lb/sq. ft. (13.2 kg/sq. m)] [3.2 lb/sq. ft. (15.6 kg/sq. m)] [3.5 lb/sq. ft. (17.1 kg/sq. m)] [3.7 lb/sq. ft. (18.1 kg/sq. m)] [4.1 lb/sq. ft. (20.0 kg/sq. m)] [5.0 lb/sq. ft. (24.4 kg/sq. m)] <Insert weight>.

Usually retain first option in subparagraph below.  Delete both options and insert other descriptive terms if a particular resin is required for chemical resistance or other reasons.

3. Resin:  [Polyester] [Vinylester] <Insert description>.

Delete either or both subparagraphs below if not required.

a. Flame-Spread Index:  25 or less when tested according to ASTM E 84.

b. U.S.D.A. Acceptance:  Accepted for food-processing applications.

Usually select last option in first subparagraph below.  Some manufacturers color-code their gratings, so they have only one standard color for a particular grating type and resin.

4. Color:  [Beige] [Gray] [Green] [Orange] [Yellow] [Manufacturer's standard].

5. Traffic Surface:  [Plain, meniscus] [Applied abrasive finish] [As indicated].

Pultruded gratings have higher glass-fiber content than molded gratings.  They are stronger than, but not as chemical resistant as, molded gratings.

B. Pultruded Glass-Fiber-Reinforced Gratings:  Bar gratings assembled from components made by simultaneously pulling glass fibers and extruding thermosetting plastic resin through a heated die under pressure to produce a product without voids and with a high glass-fiber content.

Configurations listed below are examples only; others are available.  Consult manufacturers' product data for additional configurations.

1. Configuration:  [I4010; 1-inch (25-mm) I-bars spaced 1 inch (25 mm) o.c. (40 percent open)] [I6010; 1-inch (25-mm) I-bars spaced 1-1/2 inches (38 mm) o.c. (60 percent open)] [I4015; 1-1/2-inch (38-mm) I-bars spaced 1 inch (25 mm) o.c. (40 percent open)] [I6015; 1-1/2-inch (38-mm) I-bars spaced 1-1/2 inches (38 mm) o.c. (60 percent open)] [T3320; 2-inch (51-mm) T-bars spaced 1-1/2 inches (38 mm) o.c. (33 percent open)] [T5020; 2-inch (51-mm) T-bars spaced 2 inches (51 mm) o.c. (50 percent open)] [As required to comply with structural performance requirements] <Insert configuration>.

Delete subparagraph below if Contractor is required to design gratings.  If retaining, consult manufacturers' product data and coordinate with configuration selected in subparagraph above.  Delete below and insert requirements for structural properties if structural properties are critical.

2. Weight:  [2.35 lb/sq. ft. (11.5 kg/sq. m)] [2.83 lb/sq. ft. (13.8 kg/sq. m)] [3.10 lb/sq. ft. (15.1 kg/sq. m)] [3.41 lb/sq. ft. (16.6 kg/sq. m)] [4.10 lb/sq. ft. (20.0 kg/sq. m)] [4.13 lb/sq. ft. (20.2 kg/sq. m)] <Insert weight>.

Usually retain first option in subparagraph below.  Delete both options and insert other descriptive terms if a particular resin is required for chemical resistance or other reasons.

3. Resin Type:  [Polyester] [Vinylester] <Insert description>.

Delete either or both subparagraphs below if not required.

a. Flame-Spread Index:  25 or less when tested according to ASTM E 84.

b. U.S.D.A. Acceptance:  Accepted for food processing applications.

Usually select last option in first subparagraph below.  Some manufacturers color-code their gratings, so they have only one standard color for a particular grating type and resin.

4. Color:  [Beige] [Gray] [Green] [Orange] [Yellow] [Manufacturer's standard].

5. Traffic Surface:  [Plain, grooved] [Applied abrasive finish] [As indicated].

C. Fabricate cutouts in grating sections for penetrations indicated.  Arrange cutouts to permit grating removal without disturbing items penetrating gratings.

2.12 GRATING FRAMES AND SUPPORTS

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

A. Frames and Supports for Metal Gratings:  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. Frames and Supports for Glass-Fiber-Reinforced Plastic Gratings:  Fabricate from glass-fiber-reinforced plastic shapes of sizes, shapes, and profiles indicated and as necessary to receive gratings.  Miter connections for perimeter angle frames.  Cut, drill, and tap units to receive hardware and similar items.

1. Unless otherwise indicated, use shapes made from same resin as gratings.

2. Equip units indicated to be cast into concrete or built into masonry with integral anchors.

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

1. Exterior.

Delete subparagraph above if no exterior frames and supports.  Retain subparagraph below, with or without above, with qualifying phrase if only selected interior frames and supports are galvanized and locations are indicated on Drawings, or delete qualifying phrase if all interior frames and supports are galvanized.

2. Interior, where indicated.

2.13 ALUMINUM FINISHES

Delete this Article if aluminum gratings are not used or if only mill finish is required.

A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.

Paragraph below is heavy-anodized finish; verify availability with manufacturers selected.

B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.

2.14 STEEL FINISHES

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

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

C. Galvanizing:  For those items indicated for galvanizing, apply zinc coating by the hot-dip process complying with ASTM A 123/A 123M.

D. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface-preparation specifications and environmental exposure conditions of installed metal fabrications:

Retain or revise subparagraphs below to suit Project service conditions of installed work.  Insert other exposures and preparation requirements where applicable.  Refer to SSPC's "Good Painting Practice:  Steel Structures Painting Manual." Both subparagraphs apply to locations that would normally remain dry in service.

1. Exteriors (SSPC Zone 1B)[ and Items Indicated to Receive Zinc-Rich Primer]:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. Interiors (SSPC Zone 1A):  SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."

E. Apply shop primer to uncoated surfaces of gratings, frames, and supports, except those with galvanized finishes and those to be embedded in concrete or masonry, unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

PART 3 -  EXECUTION

3.1 INSTALLATION, GENERAL

A. 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.

B. 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.

C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete or masonry.

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

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

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

F. Field Welding:  Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

Delete paragraph below if no aluminum.

G. 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 INSTALLING EXPANDED-METAL GRATINGS

A. General:  Comply with manufacturer's written instructions for installing gratings.

B. Place units with straight edge of bond up and with long direction of diamond-shaped openings parallel to direction of span.

C. Attach removable units to supporting members by bolting at 6-inch (150-mm) intervals.

D. Attach nonremovable units to supporting members by welding, unless otherwise indicated.  Space welds at 6-inch (150-mm) intervals.

Delete last two paragraphs above and retain first paragraph below for aluminum units.

E. Attach aluminum units to steel supporting members by bolting at 6-inch (150-mm) intervals.

F. Butt edges parallel to long direction of diamond-shaped openings and weld at every second bond point.  Place individual grating sections so diamonds of one piece are aligned with those of adjacent sections.

3.4 INSTALLING METAL PLANK GRATINGS

A. General:  Comply with manufacturer's written instructions for installing gratings.  Use manufacturer's standard anchor clips and hold-down devices for bolted connections.

B. Attach removable units to supporting members by bolting at every point of contact.

C. Attach nonremovable units to supporting members by welding, unless otherwise indicated.  Comply with manufacturer's written instructions for size and spacing of welds.

Delete last two paragraphs above and retain paragraph below for aluminum units.

D. Attach aluminum units to steel supporting members by bolting at side channels at every point of contact and by bolting intermediate planks at each end on alternate sides.  Bolt adjacent planks together at midspan.

3.5 INSTALLING GLASS-FIBER-REINFORCED PLASTIC GRATINGS

A. Comply with manufacturer's written instructions for installing gratings.  Use manufacturer's standard stainless-steel anchor clips and hold-down devices for bolted connections.

3.6 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.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

Retain paragraph and subparagraph above if touchup painting is in this Section.  Retain paragraph below if it is in Division 9 painting Sections.  Revise reference if another Division 9 Section, such as "High-Performance Coatings," is used.  Delete both if no painted steel gratings.

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 9 painting Sections.

Delete paragraph below if no galvanized gratings.

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