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SECTION 05530 - GRATINGS

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

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

PART 1 - GENERAL

1. List Level 1

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. Heavy-duty metal bar gratings.

2. 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 "Metal Stairs" for steel-framed stairs with grating treads.

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

1.3 PERFORMANCE REQUIREMENTS

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

A. Structural Performance:  Provide gratings capable of withstanding the following structural loads without exceeding the allowable design working stress of the materials involved, including anchors and connections:

Subparagraphs below are examples based on 1996 BOCA Code and ASCE 7.  Verify loads with structural engineer of record.

Subparagraph above and below are for light and heavy manufacturing, respectively.  Select one or revise to suit Project.

1. Floors:  Capable of withstanding a uniform load of 250 lbf/sq. ft. or a concentrated load of 3000 lbf, whichever produces the greater stress.

Below is based on requirements for sidewalks or vehicular driveways subject to trucking.  According to ASCE 7, other uniform loads should be considered if appropriate.

1.4 SUBMITTALS

A. Product Data:  For the following:

Revise list below to add specific products requiring Product Data.

1. Clips and anchorage devices for gratings.

B. Shop Drawings:  Show fabrication and installation details for gratings.  Include plans, elevations, sections, and details of connections.  Show anchorage and accessory items.  Provide templates for anchors and bolts specified for installation under other Sections.

Retain subparagraph below, along with "Professional Engineer Qualifications" Paragraph in "Quality Assurance" Article, if Section or Drawings include requirements for products to withstand specific design loads.  Delete or modify below if Architect assumes or is required by law to assume design responsibility.

1. 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 the increased corrosion resistance of Type 316 stainless steel is required.

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

C. Welding Certificates:  Copies of certificates for welding procedures and personnel.

D. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other information specified.

1.5 QUALITY ASSURANCE

Delete paragraph below if Contractor is not required to engage the services of a qualified professional engineer in "Submittals" Article.

A. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the state of Florida and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of gratings that are similar to those indicated for this Project in material, design, and extent.

B. Fabricator Qualifications:  A firm experienced in producing gratings similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.

Delete paragraph below if bar gratings are not used.

C. Metal Bar Grating Standards:  Comply with applicable requirements of the following:

Retain subparagraph below for 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.

Retain subparagraph below for 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).

1. Heavy-Duty Metal Bar Gratings:  Comply with NAAMM MBG 532, "Heavy-Duty Metal Bar Grating Manual."

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

Retain applicable standards below.

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

2. Certify that each welder has satisfactorily passed AWS qualification tests for welding processes involved and, if pertinent, has undergone recertification.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Where gratings are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.

Delete below if not allowed.

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. List Level 2

2.1 MANUFACTURERS

Retain above for nonproprietary or below for semiproprietary Specification.  Refer to Division 1 Section "Materials and Equipment."

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

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

1. Metal Bar Gratings:

a. Alabama Metal Industries Corp.

b. All American Grating, Inc.

c. Barnett/Bates Corp.

d. Harris Steel Ltd.; Fisher & Ludlow Div.

e. IKG Borden.

f. Klemp Corp.

g. Ohio Gratings, Inc.

h. Seidelhuber Metal Products, Inc.

i. Tru-Weld Grating, Inc.

2.2 FERROUS METALS

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

B. Wire Rod for Grating Crossbars:  ASTM A 510.

C. Galvanized Steel Sheet:  ASTM A 653/A 653M, structural quality, Grade 33, with G90 coating.

D. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy to be welded.

2.3 PAINT

Delete paragraph below if no galvanized gratings or frames.

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

2.4 FASTENERS

A. General:  Provide Type 304 or 316 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, where built into exterior walls.  Select fasteners for type, grade, and class required.

Delete paragraph below if no aluminum gratings.

Delete paragraphs below if no detailed fastening requirements.  Retain for complex work.

B. Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, ASTM A 563; and, where indicated, flat washers.

C. Plain Washers:  Round, carbon steel, ASME B18.22.1.

D. Lock Washers:  Helical, spring type, carbon steel, ASME B18.21.1.

E. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below 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.

Subparagraph above and below are examples only.  Above protects against corrosion from an indoor atmosphere.  Revise to suit other conditions after verifying availability of thicker coatings.

1. Material:  Alloy Group 1 or 2 stainless-steel bolts complying with ASTM F 593 and nuts complying with ASTM F 594.

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

C. Shear and punch metals cleanly and accurately.  Remove burrs.

D. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.

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

F. 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.

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

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

1. Fabricate toeplates for attaching in the field.

Retain below with either subparagraph above.

2. Toeplate Height:  4 inches, unless otherwise indicated.

2.6 METAL BAR GRATINGS

Grating marks included with each type below are only examples of the many bar sizes and spacings available.  If one description for each type of grating applies throughout Project, select one grating mark (and revise if necessary) for each type retained; if more than one is required, indicate grating marks on Drawings or in schedules.

A. Fabricate welded, heavy-duty steel gratings as follows:

1. Grating Mark:  As indicated, but with bearing bar size not less than that required to comply with structural performance requirements.

Retain one traffic surface and finish from paragraphs below or, if retaining more than one, retain "as indicated" and show requirements on Drawings or in schedules.  Verify availability of surfaces and finishes.

B. Traffic Surface for Steel Bar Gratings:  As follows:

1. Plain.

C. Steel Finish:  As follows:

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

1. Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. of coated surface.

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

D. Fabricate removable grating sections 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.

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

Retain subparagraph below for non-heavy-duty gratings with rectangular crossbars spaced 15/16 inch (24 mm) or more o.c.

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

Retain subparagraph below for non-heavy-duty gratings with rectangular crossbars spaced less than 15/16 inch (24 mm) o.c.

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

Two subparagraphs above are suitable for attaching gratings with rectangular crossbars.  Subparagraph below is for aluminum I-bars.

Retain type of fastener selected below with any anchoring method above.

4. 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.

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

5. 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 Struct-Fast Inc.

Retain above for nonproprietary or below for proprietary Specification.  Refer to Division 1 Section "Materials and Equipment."  See Editing Instruction No. 1 in the Evaluations for cautions about naming products and manufacturers.

E. 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 the same size and material as bearing bars.

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

2.7 GRATING FRAMES AND SUPPORTS

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

A. Steel Frames and Supports:  Fabricate from structural-steel 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.

Delete paragraph below if no aluminum gratings.

B. Equip units with integrally welded anchors for casting into concrete or building into masonry.

1. Unless otherwise indicated, space anchors 24 inches o.c. and provide minimum anchor units in the form of steel straps 1-1/4 inches wide by 1/4 inch thick by 8 inches long.

C. Galvanize frames and supports in the following locations:

1. Exterior.

Delete subparagraph above if no exterior frames and supports.  Retain 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.

2.8 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.

PART 3 - EXECUTION

3. List Level 3

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 from 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.  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.

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 below if no aluminum.

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 the same; otherwise, fasten by bolting as indicated above.

3.3 ADJUSTING AND CLEANING

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

END OF SECTION 05530
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