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SECTION 05 5350 
GRATINGS AND FLOOR PLATES
***************************************************************************************************************
LANL MASTER SPECIFICATION

Word file at http://engstandards.lanl.gov
This section includes metal and FRP bar gratings and floor plates, usually supporting pedestrian or light vehicle loads, custom fabricated or of proprietary manufacture.  Support framing for formed openings can be included in this section or can be specified in other sections.

· 03 3001, Reinforced Concrete, currently contains some Execution-related requirements that pertain to framing openings and formed openings, but only in regard to Formwork

· 05 1000, Structural Metal Framing, currently may not specifically address support framing for formed openings 

Manufacturers listed in this section were identified as representative and not as an endorsement for meeting this specification. For additional product information, visit 4Specs at 4specs.com, ARCAT at arcat.com, CMD  http://community.reedconstructiondata and Sweets Network at http://sweets.construction.com/
This section includes performance, proprietary and descriptive type specifications.  Edit to avoid conflicting requirements.

This section is for use with LANL ESM Chapter 5, Sections I and II in particular; therefore it is primarily applicable to ML-4 (routine) projects.  For ML-1, ML-2, and some ML-3, additional requirements and independent reviews may be required; see ESM Chapter 1 Section Z10 Specifications and Quality sections.

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Structural Specs POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

***************************************************************************************************************
PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
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. Flat surface plating.

7. Metal frames and supports for gratings.

B. Related Sections:
1. 01 4444 Offsite Welding and Joining Requirements
2. 01 4455 Onsite Welding and Joining Requirements

3. [05 0521 Post Installed Concrete Anchors -High Confidence]
****** [OR] ******
4. [05 0520 Post Installed Concrete and Grouted-Masonry Anchors -Normal Confidence]
5. 03 3001 Reinforced Concrete: Framed Concrete Opening

6. 05 1000 Structural Metal Framing: Framed Steel Opening
7. 05 5000 Metal Fabrications
8. 09 9100 Painting

9. 05 5213 Pipe and Tube Railing
1.2 REFERENCES

*********************************************************************************************************
List reference standards included within text of this section.  Edit for Project conditions.

*********************************************************************************************************
A. ASTM International:
1. ASTM A36 - Standard Specification for Carbon Structural Steel.

2. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.

3. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

4. ASTM A666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.

5. ASTM A1011- 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

6. ASTM B211 - Standard Specification for Aluminum and Aluminum-Alloy Bar, Rod, and Wire.

7. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.

B. American Welding Society:
1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination.

2. AWS D1.1 - Structural Welding Code - Steel.

3. AWS D1.2 - Structural Welding Code - Aluminum.

C. Green Seal:
1. GS-11 – Paints and Coatings
D. National Association of Architectural Metal Manufacturers:
1. NAAMM MBG 531 - Metal Bar Grating Manual.

2. NAAMM MBG 532 - Heavy Duty Metal Bar Grating Manual.

E. SSPC: The Society for Protective Coatings:
1. SSPC - Steel Structures Painting Manual.

2. SSPC SP 1 - Solvent Cleaning.

3. SSPC SP 10 - Near-White Blast Cleaning.

4. SSPC Paint 15 - Steel Joist Shop Paint.

5. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic).
1.3 ACTION/ INFORMATIONAL SUBMITTALS
A. Product Data: for the following:
1. Formed-metal plank gratings.

2. Extruded-aluminum plank gratings.

3. Flat surface plating.

4. Glass-Fiber reinforced plastic gratings.

5. Clips and anchorage devices for gratings.

6. Submit span and deflection tables.

7. Paint products.

B. Shop Drawings:  Indicate details of [gratings,] [plates,] component supports, [anchorage,] [openings,] perimeter construction details, and tolerances.  Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.
C. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products furnished comply with requirements.
D. Paint compatibility Certificates:  From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.
E. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
F. Qualification Data:  For qualified professional engineer.
G. Manufacturer’s Installation Instructions:  Submit special requirements of [opening,] [perimeter framing,] [and] [ _________ ].
1.4 SUSTAINABLE DESIGN SUBMITTALS

A. 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.
B. Manufacturer’s Certificate:  Certify products meet or exceed specified sustainable design requirements.
****************************************************************************************************************
Edit material certifications list to suit products specified in this section and Project sustainable design requirements.  Other certificate submittal and supporting data requirements may be specified in ESM Chapter 14.
****************************************************************************************************************
1. Materials Resources Certificates:
a. Certify source and origin for [salvaged] [and] [reused] products.

b. Certify recycled material content for recycled content products.

c. Certify source for local and regional materials and distance from Project site.

2. Indoor Air Quality Certificates:
a. Certify volatile organic compound content for each interior paint and coating.

1.5 QUALITY ASSURANCE

A. Metal Bar Grating Standards:  Comply with [NAAMM MBG 531, “Metal Bar Grating Manual] [“and] [NAAMM MBG 532, “Heavy-Duty Metal Bar Grating Manual].”
B. Qualifications
1. Design [gratings] [and] [plates] under direct supervision of Professional Engineer experienced in design of this Work and licensed in State of New Mexico.
1.6 FIELD CONDITIONS
A. Field Measurements:  Verify actual locations of walls and other construction contiguous with gratings by field measurements before fabrication.
PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Alabama Metal Industries Corporation; a Gibraltar Industries Company.
2. All American Grating.
3. BarnettBates Corporation.
4. Borden Metal Products (Canada) Limited.
5. Fisher & Ludlow; Division of Harris Steel Limited.

6. Grating Pacific, Inc.

7. IKG Industries; a division of Harsco Corporation.

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

9. Ohio Gratings, Inc.

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

11. <Insert manufacturer’s name>.
2.2 DESCRIPTION
A. Sustainability Characteristics
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] <insert number> percent.
2.3 PERFORMANCE/ DESIGN CRITERIA
A. Delegated Design: Design gratings, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
B. Structural Performance:  Gratings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated.
1. Floors:  Uniform load of 125 lbf/sq.ft. or concentrated load of 2000 lbf, whichever produces the greater stress.
2. Floors: Uniform load of 250 lbf/sq. ft. or concentrated load of 3000 lbf, whichever produces the greater stress.

3. Walkways and elevated Platforms Other Than Exits:  Uniform load of 60 lbf/sq. ft.
4. Walkways and elevated Platforms Used as Exits:  Uniform load of 100 lbf/sq. ft.

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

6. Maximum Spacing between Bars:  [To restrict pedestrian shoe heels.] [3/8 inch.]

7. Limit deflection to [L/240] [L/360] <Insert deflection ration> or ¼ inch, whichever is less.

C. Seismic Performance:  If gratings are to be installed in a location(s) that requires resistance to / transmission of seismic loads then they must be designed for such in accordance with LANL ESM Chapter 5
2.4 MATERIALS

A. Ferrous Metals

1. Steel Plates, Shapes, and Bars:  ASTM A 36
2. Steel Bars for Bar Gratings:  ASTM A 36 or steel strip, ASTM A 1011 or ASTM A 1018.
3. Wire Rod for Bar Grating Crossbars:  ASTM A 510
4. Uncoated Steel Sheet:  ASTM A 1011, structural steel, Grade 20 (Grade 205).

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

6. Expanded-Metal Carbon Steel: ASTM F 1267, Class 1. 
7. Expanded-Metal Galvanized Steel: ASTM F 1267, Class 2, Grade A.

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

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

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

B. Aluminum
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.

2. Extruded Bars and Shapes:  ASTM B 221, alloys as follows:

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

b. 6061-T1, for grating crossbars.
3. Aluminum Sheet: ASTM B 209, Alloy 5052-H32.
C. Fasteners

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

a. Provide stainless-steel fasteners for fastening aluminum.

b. Provide stainless-steel steel fasteners for fastening stainless steel.
2. Steel bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A with hex nuts, ASTM A 563; and where indicated, flat washers.
3. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, nuts and where indicated, flat washers; ASTM F 593 for bolts and ASTM F 594 for nuts, Alloy [Group 1] [Group 2].
4. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, where indicated, flat washers.
a. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

5. Plain Washers: Round, ASME B18.22.1.
6. Lock Washers: Helical, spring type, ASME B18.21.1.
7. Post-Installed Anchors:  Refer to Specification Section [05 0521 Post Installed Concrete Anchors -High Confidence] [05 0520 Post-Installed Concrete and Grouted-Masonry Anchors -Normal Confidence]
D. MISCELLANEOUS MATERIALS

1. Welding Rods and Bare Electrodes:  Select according to WPS for metal alloy that is welded. 

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

2.5 FABRICATION

****************************************************************************************************************
This article is primarily intended for standard shop fabrication of material and accessories.  When factory manufactured grates or plates are specified, carefully edit the following paragraphs.

The variety of gratings and plates available is considerable, supplement following text with descriptive paragraphs to suit Project requirements.
****************************************************************************************************************
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 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. 

E. 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. 

F. Where gratings are pierced by pipes, ducts, and structural members, cut openings neatly and accurately to size and weld strap collar not less than 1/8 inch 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. 

G. Welding: Comply with Specification Section 01 4444 Offsite Welding and Joining Requirements.

H. 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. 

2. Fabricate toeplates for attaching in the field.

3. Toeplate Height:  4 inches unless otherwise indicated.

I. METAL GRATING FABRICATION
****************************************************************************************************************
When utilizing the first paragraph below, refer to NAAMM MBG 531 manual for editing assistance.

****************************************************************************************************************
1. Grating Type: [NAAMM MBG 531] [NAAMM MBG 532], [Pressure Locked] [Welded] [Riveted] [________] Type.

****** [OR] ******

2. Fabricate [grates] [and] [plates] [to accommodate design loads.] [to sizes indicated.]

3. [Mechanically clinch] [Bolt] [Weld] [Rivet] joints of intersecting metal sections.

4. Fabricate support framing for [openings.] [____________________.]

5. Top Surface: [Serrated.] [Non-slip.] [Raised lug.] [____________________.]

****************************************************************************************************************
Only utilize the following paragraphs when prescriptive specifying.  Delete performance statements elsewhere in this section to eliminate conflicting requirements.

****************************************************************************************************************
6. Bearing Bar: [____x____] inch size, spaced [________] inches on center.

7. Cross Bar: [____x____] inch size, spaced [________] inches on center.

8. Removable Panels: With [vandal resistant] recessed [finger lift rings.] [handles.] [____________________.]
J. Glass-Fiber-Reinforced Plastic Gratings
1. 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.
a. Configuration: [1-1/2-inch- square mesh, 1 inch thick] [1-1/2-inch- square mesh, 1-1/4 inches thick] [1-1/2-inch- square mesh, 1-1/2 inches thick] [2 inch- square mesh, 2 inches thick] [1-1/2 inch- square mesh, thickness as required to comply with structural performance requirements] [As required to comply with structural performance requirements] <Insert configuration>.
b. Weight: [2.5 lb/sq. ft.  [2.7 lb/sq. ft.] [3.2 lb/sq. ft.] [3.5 lb/sq. ft] [3.7 lb/sq. ft ] [4.1 lb/sq. ft  [5.0 lb/sq. ft.]<Insert value>. 
c. Resin: [Polyester] [Vinylester] <Insert description>.
d. Color: [Beige] [Gray] [Green] [Orange] [Yellow] [Manufacturer’s standard].
e. Traffic Surface: [Plain, meniscus] [Applied abrasive finish] [As indicated].
2. Pultruded Glass-Fiber-Reinforced Gratings:  Bar gratings assembled from components made by simultaneously pulling glass fibers and extruding thermosetting plastic resin though a heated die under pressure to produce a product without voids and with a high glass-fiber content.

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

b. Weight: [2.35 lb/sq. ft.] [2.83 lb/sq. ft.] [3.10 lb/sq. ft.] [3.41 lb/sq. ft.] [4.10 lb/sq. ft.] [4.13 lb/sq. ft.] <Insert value>.
c. Resin Type:  [Polyester] [Vinylester] <Insert description>.

i. Flame-spread Index:  25 or less when tested according to ASTM E 84.

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

d. Color: [Beige] [Gray] [Green] [Orange] [Yellow] [Manufacturer’s standard].

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

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

K. GRATING FRAMES AND SUPPORTS

1. 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.

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

b. Equip units indicated to be cast into concrete or built into masonry with integrally welded anchors. 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 ¼ inch thick by 8 inches long.

2. 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.
a. Unless otherwise indicated, use shapes made from same resin as gratings.

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

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

a. Exterior.

b. Interior [where indicated].
2.6 FINISHES
A. Primer Materials

1. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers’ written recommendations to ensure that shop primers and topcoats are compatible with one another. 
****************************************************************************************************************
Select one of the following paragraphs for primer type required.  Select primer compatible with finishing material.

****************************************************************************************************************

2. Shop Primer:  [SSPC Paint 15, Type 1, red oxide.] [______________]

3. Touch-Up Primer:  Match shop primer.

***************************************************************************************************************
Sustainable design requirements normally specify maximum VOC content for products that affect indoor air quality.  Delete option to extend requirement to exterior applications.

***************************************************************************************************************

a.  [Interior] Anti-Corrosive Paints: Maximum volatile organic compound content in accordance with GS-11.

****** [OR] ******
4. Touch-Up Primer for Galvanized Surfaces:  [SSPC Paint 20 [Type I Inorganic] [Type II Organic]. [ ________________ ]

***************************************************************************************************************
Sustainable design requirements normally specify maximum VOC content for products that affect indoor air quality.  Delete option to extend requirement to exterior applications.

***************************************************************************************************************
a. [Interior] Anti-Corrosive Paints: Maximum volatile organic compound content in accordance with GS-11.
B. Aluminum Finishes

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

2. 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.
C. Steel Finishes
1. Comply with NAAMM’s “Metal Finishes Manual for Architectural and Metal Products” for recommendations for applying and designating finishes.
2. Finish gratings, frames, and supports after assembly.
3. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153 for steel and iron hardware and with ASTM A 123 for other steel and iron products.
a. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.
4. Shop prime gratings, frames and supports [not indicated to be galvanized] unless otherwise indicated.
5. Preparation for Shop Priming:  Prepare surfaces to comply with [SSPC-SP 6/ NACE No. 3, “Commercial Blast Cleaning.”] [SSPC-SP 7/NACE No. 4, “Brush-off Blast Cleaning.”] [requirements indicated below:]
a. Exterior Items:  SSPC-SP/NACE No.3, “Commercial Blast Cleaning.”

b. Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, “Commercial Blast Cleaning.”

c. Items Indicated to Receive Primers Specified in Division 09 Section “High-Performance Coatings”: SSPC-SP 6/NACE No. 3, “Commercial Blast Cleaning.”

d. Other Items:  SSPC-SP 7/NACE No. 4, “Bush-off Blast Cleaning.”
6. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, “Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel,” for shop painting.
PART 3 EXECUTION

3.1 EXAMINATION

A. Verify opening sizes and dimensional tolerances are acceptable.

B. Verify [supports] [anchors] [________] are correctly positioned.

3.2 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.
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.
E. Attach toeplates to gratings by welding at locations indicated.
F. Field Welding:  Comply with Specification Section 01 4455 Onsite Welding and Joining Requirements.
G. Post Installed Anchors:  Comply with Specification Section [05 0521, Post Installed Concrete Anchors -High-Confidence] [05 0521, Post Installed Concrete and Grouted-Masonry Anchors -Normal-Confidence].
H. 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.
************************************************************************************************************
Include the following paragraph when frames are to be placed by this section.

************************************************************************************************************
3.3 Frame Installation
A. Place frames in correct position, plumb and level.
B. Mechanically cut [galvanized] [ ______] finish surfaces.  Do not flame cut.
C. Anchor by [welding] [bolting through [saddle clips] [flange blocks].]
D. Set perimeter closure flush with top of grating and surrounding construction.
E. Secure to prevent movement.
3.4 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 non-removable units in supporting member by welding where both materials are same; otherwise, fasten by bolting as indicated above.
3.5 INSTALLING EXPANDED-METAL GRATINGS
A. General:  Comply with manufacturers’ 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 intervals.

D. Attach non-removable units to supporting members by welding unless otherwise indicated.  Space welds at 6-inch intervals.

E. Attach aluminum units to steel supporting members by bolting at 6-inch 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.
3.6 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 non-removable units to supporting members by welding unless otherwise indicated. Comply with manufacturer’s written instructions for size and spacing of welds.
D. Attach aluminum units to steel supporting members by bolting at side channels at ever point of contact and by bolting intermediate planks at each end on alternate sides.  Bold adjacent planks together at mid-span.
3.7 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.
3.8 ERECTION TOLERANCES

A. Conform to [NAAMM MBG 531] [NAAMM MBG 532].
B. Maximum Space Between Adjacent Sections:  [_______] inch.
C. Maximum Variation From Top Surface Plane of Adjacent Sections:  [________] inch.
3.9 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 dry film thickness.
B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Section 09 9100 Painting. 
C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded area and repair galvanizing to comply with ASTM A 780.
END OF SECTION

************************************************************

Do not delete the following reference information: ************************************************************
FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 05 5350 Rev. 4, dated November 6, 2014.

Metal Gratings
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