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METAL STORAGE SHELVING
GENERAL
SUMMARY
Section includes the following:
Adjust list below to suit Project.
End-panel-support metal storage shelving.
Post-and-shelf metal storage shelving.
Post-and-beam metal storage shelving.
If alternates or allowances apply to Work of this Section, insert brief paragraphs here to alert Contractor and reference appropriate Division 01 Section for specific details.
PERFORMANCE REQUIREMENTS
Delete first two paragraphs below if shelving thickness is specified and manufacturer is not responsible for designing shelving to comply with loading requirements.
Delete paragraph below if only one type of shelving is included in the Section or if all types of metal shelving must meet structural performance requirements.
Structural Performance for [End-Panel-Support] [and] [Post-and-Shelf] Metal Storage Shelving:  Provide metal storage shelving capable of withstanding the loads indicated when tested in accordance with MH 28.1, "Specification for the Design, Testing, Utilization and Application of Industrial Grade Steel Shelving."
Retain paragraph below only for post-and-beam metal storage shelving that has particleboard, plywood, or oriented-strand-board shelving.  MH 28.2 does not apply to shelving with metal, wire, or ribbed metal decking shelves.
Structural Performance for Post-and-Beam Metal Storage Shelving:  Provide metal storage shelving capable of withstanding the loads indicated when tested in accordance with MH 28.2, "Specification for the Design and Testing of Metal--Wood Shelving."
Revise 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.  Floor anchors, sway braces, and additional structural members may be required.
Seismic Performance:  Provide metal storage shelving capable of withstanding the effects of earthquake motions determined in accordance with [ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads." ] <Insert applicable code requirement.>
ACTION SUBMITTALS
Product Data:  Include rated capacities, construction details, and material descriptions, dimensions of individual components and profiles, and finishes for metal storage shelving.
Shop Drawings:  Show fabrication and installation details for metal storage shelving, including upright-to-shelf/arm connections, lateral bracing, and attachments to other work.  Include plans, elevations, sections, details, and relationship to other work.
Retain subparagraph below if products are required to withstand specific design loads and structural data are required as a way to verify products' compliance with performance requirements.  Professional engineer qualifications are specified in Division 01 Section "Quality Requirements."
Calculations:  Include structural analysis data for shelving units, including capacities of shelving sections, compression members (posts), and shelf connectors; signed and sealed by the qualified professional engineer responsible for their preparation.
Retain first paragraph and subparagraphs below if Drawings do not include detailed reflected ceiling plans, to ensure that ceiling-high metal storage shelving will not interfere with HVAC diffusers, lighting, and other systems, or if Project involves unusual coordination requirements.
Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
Edit subparagraphs below to suit Project.
Suspended ceiling components.
Structural members to which metal storage shelving will be attached.
Items penetrating finished ceiling, including the following:
Lighting fixtures.
Air outlets and inlets.
Speakers.
Sprinklers.
Access panels.
<Insert item.>
Samples for Initial Selection:  For units with factory-applied color finishes.  Include similar Samples of accessories involving color selection.
Delete paragraph above if colors are preselected and specified or scheduled.  Retain first paragraph and subparagraphs below with or without above.
Samples for Verification:  For the following components, of size indicated below.
Adjust list below to suit Project.
Posts:  12 inches long.
Shelves:  Full size and not more than 24 inches wide by 12 inches deep.
Shelf-to-Post Connectors:  Full size.
Shelf Labels:  Full size.
Product Schedule:  For metal storage shelving.  Use same designations indicated on Drawings.
Coordinate first paragraph below with qualification requirements in Division 01 Section "Quality Requirements" and as supplemented in "Quality Assurance" Article.
INFORMATIONAL SUBMITTALS 
Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each type of metal storage shelving.
CLOSEOUT SUBMITTALS
Maintenance Data:  For metal storage shelving to include in maintenance manuals.
QUALITY ASSURANCE
Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
Retain first paragraph below if Contractor or manufacturer selects testing agency.
Testing Agency Qualifications:  An independent testing agency, with the experience and capability to conduct the testing indicated, as documented in accordance with ASTM E548.
Source Limitations:  Obtain metal storage shelving through one source from a single manufacturer.
Retain first paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 01 requirements.
Product Options:  Drawings indicate size, profiles, and dimensional requirements of metal storage shelving and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."
Retain subparagraph below with paragraph above or revise to suit Project.
Do not modify intended structural performance and aesthetic effects, as judged solely by University’s Representative, except with University’s Representative approval.  If modifications are proposed, submit comprehensive explanatory data to University’s Representative for review.
Welding:  Qualify procedures and personnel in accordance with AWS D1.3, "Structural Welding Code--Sheet Steel."
Delete below if Work of this Section is not extensive or complex enough to justify a preinstallation conference.  If retaining, coordinate with Division 01.
Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Administrative Requirements."
DELIVERY, STORAGE, AND HANDLING
Deliver metal storage shelving on pallets and wrapped, or crated to provide protection during transit and Project-site storage.
PROJECT CONDITIONS
Environmental Limitations:  Do not deliver or install metal storage shelving until spaces are enclosed and weatherproof, wet work in spaces is completed and dry, and ambient temperature is being maintained at the levels indicated for Project when occupied for its intended use.
COORDINATION
Coordinate sizes and locations of blocking and backing required for installation of metal storage shelving attached to [partition] [wall] [and] [ceiling] assemblies.
Coordinate locations and installation of metal storage shelving that may interfere with ceiling systems including lighting, HVAC, and sprinklers.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
[bookmark: OLE_LINK3]Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified. 
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01 Section “Product Requirements”, Part 2 “Product Substitutions” Article.  Specific procedures must be followed before use of an unnamed product or manufacturer.
MATERIALS
Hot-Rolled Steel Sheet:  ASTM A1011, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
Cold-Rolled Steel Sheet:  ASTM A1008, Commercial Steel (CS), Type B.
Metallic-Coated Steel Sheet:  ASTM A653, Commercial Steel (CS), Type B; with G60 zinc (galvanized) or A60 zinc-iron-alloy (galvannealed) coating.
Steel Tubing:  ASTM A513, Type 2.
Stainless-Steel Tubing:  ASTM A554, Grade MT-304.
Steel Wire:  ASTM A899.
Stainless-Steel Wire:  ASTM A580, Type 304.
Particleboard:  ANSI A208.1, Grade [M-2] [M-2-Exterior Glue].
Postinstalled Expansion Anchors in Concrete:  With capability to sustain, without failure, a load equal to [4] <Insert safety factor> times the load imposed, as determined by testing per ASTM E488, conducted by a qualified independent testing agency.
Retain one of three subparagraphs below or, if more than one is required, indicate by inserting location of each on Drawings.  Zinc plating of class indicated protects against corrosion from an indoor atmosphere; revise thickness to suit more corrosive conditions or use stainless steel or nickel-copper alloy, depending on conditions.
Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B633, Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition (mild).
Corrosion Protection:  Stainless-steel components complying with ASTM F593 and ASTM F594, Alloy Group 1 or 2 for nuts and bolts; ASTM A666 or ASTM A276, Type 304 or 316, for anchors.
Corrosion Protection:  Components fabricated from nickel-copper-alloy rods complying with ASTM B164 for UNS No. N04400 alloy.
Delete below if power-actuated fasteners are not allowed.
Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching foot plates for shelving units, and with capability to sustain, without failure, a load equal to [10] <Insert number> times that imposed by shelving systems, as determined by testing per ASTM E1190, conducted by a qualified testing and inspecting agency.
END-PANEL-SUPPORT METAL STORAGE SHELVING <Insert drawing designation>
Refer to the Metal Storage Shelving Table in the Evaluations for a list of manufacturers' products.  Use this table in combination with manufacturers' catalogs or product data to insert series, type, model, and designations of other characteristics.
Copy this Article and re-edit it to suit Project.
Insert number to complete drawing designation above.  Use this designation on Drawings to show where product is required.
General:  Factory-formed, field-assembled, freestanding, end-panel-support metal storage shelving system; designed for shelves to span between and be supported by sheet metal end panels, with shelves adjustable over the entire height of shelving unit.  Fabricate shelf units with end panel at each end so each unit is independent.  Provide fixed top and bottom shelves, adjustable intermediate shelves, and accessories indicated.
Retain "Basis-of-Design Product" or "(Available )Manufacturers" Subparagraph and list below.  Retain "Basis-of-Design Product" Subparagraph and list below with "Basis-of-Design Product" Subparagraph in Part 2 "Manufacturers" Article.
Basis-of-Design Product:  <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:
Manufacturers:
Adapto Storage Products.
Borroughs Corporation.
Equipto.
Frick-Gallagher Manufacturing Company (The).
Lyon Metal Products, Inc.
Richards-Wilcox, Inc.
Tennsco Corp.
Or equal.
End Panels:  Fabricated from 0.0209-inch- thick, cold-rolled steel sheet; with horizontal slots spaced at [manufacturer's standard spacing and not less than ¾ inch] [1 inch] <Insert spacing> , on center,  for supporting shelves.
Retain paragraph above or paragraph and subparagraph below.
End Panels:  Fabricated from 0.0209-inch- thick, cold-rolled steel sheet; with concealed perforations at front and back edges at 1 inch, on center,  for receiving horizontal shelf supports.
Horizontal Shelf Supports:  Fabricated from 0.0209-inch- thick, cold-rolled steel; with projecting rivets at each end designed to engage perforations in end panels.
Delete paragraph below if shelving is required to be accessed from both sides.
Back Panel:  Fabricated from 0.0209-inch- thick, cold-rolled steel sheet.
Retain one of two paragraphs and associated subparagraph below.  Retain second paragraph and subparagraph if manufacturer must design shelves to withstand loads indicated.
Shelves:  Fabricated from [0.0269-inch-] [0.0428-inch-] <Insert thickness> thick steel sheet[, with slots or holes at 2 inches, on center,  for shelf dividers].  Fabricate shelves with vertical front that is flanged and returned.
Shelves:  Fabricated from steel sheet[, with slots or holes at 2 inches, on center,  for shelf dividers], of thickness required to withstand the following load-carrying capacity.  Fabricate shelves with vertical front that is flanged and returned.
If retaining subparagraph below, verify capacity and shelf spacing with manufacturers.
Load-Carrying Capacity:  [As indicated on Drawings] <Insert load>.
Delete first paragraph below if number of shelves is shown on Drawings.  Number of shelves and spacing affect capacity of shelving unit.  Verify capacity of shelving unit with manufacturer for number of shelves required and for height of posts.
Shelf Quantity:  [Three] [Four] [Five] [Six] [Seven] [Eight] [Nine] shelves per shelving unit in addition to top and bottom shelf.
Base:  Closed; fabricated from same material and with same finish as end panels.
Delete first three paragraphs below if dimensions of shelves are shown on Drawings.
Overall Unit Width:  [30 inches] [36 inches] [42 inches] [48 inches] <Insert dimension>.
Overall Unit Depth:  [12 inches] [18 inches] [24 inches] <Insert dimension>.
Overall Unit Height:  [72 inches] [84 inches] [96 inches] <Insert dimension>.
Accessories:
Retain, revise, or delete four subparagraphs below to suit Project.  Many other accessories are available such as reference shelves, door assemblies, and decorative end panels.  Verify availability with manufacturer.  Below are examples only.
Shelf Dividers:  Fabricated from same material and with same finish as shelves, extending from top of shelf [to bottom of] [halfway up to] shelf above.
Bins:  Fabricated from same material and with same finish as shelves, [as indicated on Drawings] <Insert dimensions>.
Finished end panels in first subparagraph below hide horizontal slots in end panels and ends of shelves.
Finished End Panels:  Fabricated from 0.0209-inch- thick, cold-rolled steel sheet.
Label Holders:  [Clear] [Colored] plastic, designed to clip onto front edge of shelf.
Finish:  [Baked enamel] [Color coated] [Manufacturer's standard baked enamel or color coated].
If needed, insert requirements for wire-type, end-panel-support metal storage shelving, such as InterMetro Industries Corporation's "Regular Erecta Shelving System."
POST-AND-SHELF METAL STORAGE SHELVING
Refer to the Metal Storage Shelving Table in the Evaluations for a list of manufacturers' products.  Use this table in combination with manufacturers' catalogs or product data to insert series, type, model, and designations of other characteristics.
Copy paragraphs and subparagraphs below and re-edit them to suit Project.
Insert number to complete drawing designation for each product retained below.  Use these designations on Drawings to show where each product is required.
[Open] [Closed] Post-and-Shelf Metal Storage Shelving <Insert drawing designation>:  Factory-formed, field-assembled, freestanding, post-and-shelf metal storage shelving system; designed for shelves to span between and be supported by corner posts, with shelves adjustable over the entire height of shelving unit.  Fabricate initial shelving unit with a post at each corner.  Fabricate additional shelving units [similarly, so each unit is independent] [as add-on units, designed to share two corner posts with initial shelving unit].  Provide fixed top and bottom shelves, adjustable intermediate shelves, and accessories indicated.
Retain "Basis-of-Design Product" or "(Available )Manufacturers" Subparagraph and list below.  Retain "Basis-of-Design Product" Subparagraph and list below with "Basis-of-Design Product" Subparagraph in Part 2 "Manufacturers" Article.
Basis-of-Design Product:  <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:
Manufacturers:
Adapto Storage Products.
Adjustable Steel Products.
Borroughs Corporation.
Equipto.
Frick-Gallagher Manufacturing Company (The).
Kardex Systems, Inc.
Lyon Metal Products, Inc.
Penco Products, Inc.
Richards-Wilcox, Inc.
Rousseau Metal Inc.
Schaefer Systems International, Inc.
Spacesaver Corporation.
Tennsco Corp.
Western Pacific Storage Systems.
Or equal.
Posts:  Fabricated from 0.0677-inch- thick, cold-rolled steel; in [angle] [offset angle] [beaded] [T-] [tubular T-] [V-] [open box] [manufacturer's standard] shape; with perforations at 1½ inches, on center, to receive shelf-to-post connectors.
Add-On Shelf Posts:  0.0677-inch- thick, cold-rolled steel, T-shaped; perforated to match main posts.
Post Base:  [Bolt leveler] [Steel foot plate, adjustable, and drilled for mechanical attachment to floor].
Retain one of first two subparagraphs below or delete both.
Bracing:  Manufacturer's standard [single] [double] [single or double] diagonal cross bracing at [back] [ends] [back and ends], as required for stability and load-carrying capacity.
Back Panel:  Fabricated from 0.0209-inch- thick, cold-rolled steel sheet.
End Panels:  Fabricated from 0.0209-inch- thick, cold-rolled steel sheet.
Retain one or more types of shelves.  If retaining more than one type, indicate locations of each on Drawings.
Retain one of first two subparagraphs and associated subparagraphs below.  Retain second subparagraph and associated subparagraph if manufacturer must design shelves to withstand loads indicated.
Solid Shelves:  Fabricated from [0.0269-inch-] [0.0329-inch-] [0.0428-inch-] <Insert thickness> thick, [steel] [metallic-coated steel] sheet[, with slots or holes at 2 inches, on center,  for shelf dividers].
Fabricate fronts and backs of shelves with box-formed edges, with corners lapped and welded.
Retain subparagraph above or first subparagraph below; shelves below are stronger and have more load-carrying capacity.
Fabricate fronts and backs of shelves with vertical edges that are flanged and returned, with edges reinforced with steel [bars] [angles] [channels] [bars, angles, or channels].
Solid Shelves:  Fabricated from [steel] [metallic-coated steel] sheet[, with slots or holes at 2 inches, on center,  for shelf dividers], of thickness required to withstand the following load-carrying capacity:
If retaining first subparagraph below, verify capacity and shelf spacing with manufacturers.
Load-Carrying Capacity:  [As indicated on Drawings] <Insert load>.
Framed, Wire Shelves:  [Steel] [Metallic-coated steel] wire; with shelf frame fabricated from same material and with same finish as posts.
Wire Pattern:  [1 x 6 inches] <Insert dimensions>.
Waterfall, Wire Shelves:  [Steel] [Metallic-coated steel] [Stainless steel] wire-over-wire waterfall construction.
Wire Pattern:  [1 x 6 inches] <Insert dimensions>.
Delete subparagraph below if number of shelves is shown on Drawings.  Number of shelves and spacing affect capacity of shelving unit.  Verify capacity of shelving unit with manufacturer for number of shelves required and for height of posts.
Shelf Quantity:  [Three] [Four] [Five] [Six] [Seven] [Eight] [Nine] shelves per shelving unit in addition to top and bottom shelf.
Ease of installation and shelf reconfiguration are affected by connector type.  Delete first subparagraph below if connectors are not a critical factor in shelving selection.
Shelf-to-Post Connectors:  [Mechanical fasteners (nuts and bolts)] [Compression clips] [Ledge-type clips] [Horizontal supports with rivet connections to post] [Manufacturer's standard connectors].
Base:  [Open, with exposed post legs] [Closed, with sheet metal closure fabricated from same material and with same finish as shelving].
Delete first three subparagraphs below if dimensions of shelves are shown on Drawings.
Overall Unit Width:  [30 inches] [36 inches] [42 inches] [48 inches] <Insert dimension>.
Overall Unit Depth:  [12 inches] [18 inches] [24 inches] <Insert dimension>.
Overall Unit Height:  [72 inches] [84 inches] [96 inches] <Insert dimension>.
Accessories:
Retain, revise, or delete first three subparagraphs below to suit Project.  Many other accessories are available such as drawers and hinged doors.  Verify availability with manufacturer.  Below are examples only.
Shelf Dividers:  Fabricated from same material and with same finish as shelves, extending from top of shelf [to bottom of] [halfway up to] shelf above.
Bins:  Fabricated from same material and with same finish as shelves, [as indicated on Drawings] <Insert dimensions>.
Label Holders:  [Clear] [Colored] plastic, designed to clip onto front edge of shelf.
Finish:  [Baked enamel] [Color coated] [Manufacturer's standard baked enamel or color coated].
Open-Wire, Post-and-Shelf Metal Storage Shelving <Insert drawing designation>:  Factory-formed, field-assembled, freestanding, open-wire, post-and-shelf metal storage shelving system; designed for shelves to span between and be supported by corner posts, with shelves adjustable over the entire height of shelving unit.  Fabricate initial shelving unit with a post at each corner.  Fabricate additional shelving units [similarly, so each unit is independent] [as add-on units, designed to share two corner posts with initial shelving unit].  Provide fixed top and bottom shelves, adjustable intermediate shelves, and accessories indicated.
Manufacturers:
Equipto.
Gillis Associated Industries.
InterMetro Industries Corporation.
Lyon Metal Products, Inc.
Or equal.
Posts:  Fabricated from [0.065-inch-] [0.035-inch-] thick, 1-inch- OD, [square] [round] tubing; with grooves or notches at 1 inch, on center,  to receive shelf-to-post connectors.  Label posts with numbers at not less than 2 inches, on center, for determining shelf height.
Post Material:  [Steel] [Stainless steel].
Post Base:  [Bolt leveler] [Bolt leveler with polymer glide] [Steel foot plate, adjustable, and drilled for mechanical attachment to floor].
Post Cap:  Nylon or plastic.
Retain one of three types of wire-shelf subparagraphs below.
Framed, Wire Shelves:  [Steel] [Metallic-coated steel] [Stainless steel] wire-over-wire construction; with shelf frame fabricated from same material and with same finish as posts; with manufacturer's standard post collar, designed to engage collet (wedge), welded at each corner.
Wire Pattern:  [1 by 6 inches] <Insert dimensions>.
Truss-Edge, Wire Shelves:  [Steel] [Metallic-coated steel] [Stainless steel] wire-over-wire construction; with downturned wire truss edges; with manufacturer's standard post collar, designed to engage collet (wedge), welded at each corner.
Wire Pattern:  [1 by 6 inches] <Insert dimensions>.
Waterfall, Wire Shelves:  [Steel] [Metallic-coated steel] [Stainless steel] wire-over-wire waterfall construction; with manufacturer's standard post collar, designed to engage collet (wedge), welded at each corner.
Wire Pattern:  [1 by 6 inches] <Insert dimensions>.
Option in subparagraph below is an example only; revise to suit Project or delete.  If retaining, verify shelf capacity and spacing with manufacturer.
Shelf Capacity:  [400 lb] <Insert capacity>.
Delete first subparagraph below if number of shelves is shown on Drawings.  Number of shelves and spacing affect capacity of shelving unit.  Verify capacity of shelving unit with manufacturer for number of shelves required and for height of posts.
Shelf Quantity:  [Three] [Four] [Five] [Six] [Seven] [Eight] [Nine] shelves per shelving unit in addition to top and bottom shelf.
Shelf-to-Post Connectors:  Manufacturer's standard one-piece collet (wedge), designed to engage post collar attached to shelves.
Delete subparagraph below if not required.
Bracing:  Manufacturer's standard diagonal cross bracing, as required for stability and load-carrying capacity.
Delete first three subparagraphs below if dimensions of shelves are shown on Drawings.
Overall Unit Width:  [24 inches] [36 inches] [48 inches] [60 inches] <Insert dimension>.
Overall Unit Depth:  [12 inches] [18 inches] [24 inches] <Insert dimension>.
Overall Unit Height:  [60 inches] [72 inches] [84 inches] <Insert dimension>.
Accessories:
Retain, revise, or delete first seven subparagraphs below to suit Project.  Many other accessories are available.  Verify availability with manufacturer.  Below are examples only.
Shelf Dividers:  Fabricated from same material and with same finish as shelves, extending from top of shelf [to bottom of] [halfway up to] shelf above.
Shelf Inlay:  [Clear acrylic] [Static dissipative acrylic] [Hardboard] mat.
Storage Basket:  Edge-of-shelf-mounted wire basket, <Insert size>; fabricated from same material and with same finish as shelves.
Back Ledges:  [1 inch] [4 inches] <Insert height> high, fabricated from same material and with same finish as shelves.
Side Ledges:  [1 inch] [4 inches] <Insert height> high, fabricated from same material and with same finish as shelves.
Garment Hanger Tube:  [21 inches wide] [<Insert width> wide] [Same width as shelves]; with mounting brackets.
Label Holders:  [Clear plastic] [Colored plastic] [Cold-rolled steel sheet], designed to clip onto front edge of shelf.
Steel Finish:  [Baked enamel] [Color coated] [Manufacturer's standard baked enamel or color coated] [Chrome plated].
Stainless-Steel Finish:  No. 4.
POST-AND-BEAM METAL STORAGE SHELVING <Insert drawing designation>
Refer to the Metal Storage Shelving Table in the Evaluations for a list of manufacturers' products.  Use this table in combination with manufacturers' catalogs or product data to insert series, type, model, and designations of other characteristics.
Copy this Article and re-edit it to suit Project.
Insert number to complete drawing designation above.  Use this designation on Drawings to show where product is required.
General:  Factory-formed, field-assembled, freestanding, post-and-beam metal storage shelving system; designed for shelves to be supported by beams that span between and are supported by corner posts, with shelves adjustable over the entire height of shelving unit.  Fabricate initial shelving unit with a post at each corner.  Fabricate additional shelving units [similarly, so each unit is independent] [as add-on units, designed to share two corner posts with initial shelving unit].  Provide fixed top and bottom shelves, adjustable intermediate shelves, and accessories indicated.
Manufacturers:
Borroughs Corporation.
Frick-Gallagher Manufacturing Company (The).
Lyon Metal Products, Inc.
Penco Products, Inc.
Rousseau Metal Inc.
Schaefer Systems International, Inc.
Tennsco Corp.
Western Pacific Storage Systems.
Or equal.
Revise thicknesses of posts and beams in two paragraphs below for heavy-duty type units, or delete both thicknesses if design is delegated to manufacturer based on shelf capacity requirements.
Posts:  Fabricated from 0.0677-inch- thick, cold-rolled steel; in [manufacturer's standard] [manufacturer's standard angle or open box] [1½ x 1½-inch angle] [open-box] shape; with perforations at 1½ inches, on center,  to receive shelf-to-post connectors.
Add-On Shelf Posts:  0.0677-inch- thick, cold-rolled steel, T-shaped; perforated to match main posts.
Post Base:  0.0677-inch- thick, cold-rolled steel foot plate, and drilled for mechanical attachment to floor.
Beams:  Fabricated from 0.0677-inch- thick, cold-rolled steel; in [manufacturer's standard] [channel] [flanged] [channel or flanged] shape; with projecting [rivets] [tabs] at each end designed to engage posts.  Provide beam at each side of each shelf, with center supports as required for load-carrying capacity.
Double rivets are stronger and more rigid than single rivets.  Some manufacturers use projecting tabs instead of rivets.  Verify type and configurations with manufacturers.
Provide top, bottom, and intermediate shelf beams with [single] [double] rivets.
Provide top and bottom shelf beams with double rivets and intermediate shelf beams with single rivets.
Retain one or more shelf types in five paragraphs below.
Shelves:  None required.  Provide beams for <Insert number> shelves.
Particleboard Shelves:  ⅝ inch thick; [factory] [field] [factory or field] cut.
Flat Metal Shelves:  Fabricated from [0.0269-inch-] [0.0329-inch-] [0.0428-inch-] <Insert thickness> thick, [steel] [metallic-coated steel] sheet.
Fabricate [fronts and backs] [fronts, backs, and sides] of shelves with box-formed edges, with corners lapped and welded.
Ribbed Metal Decking Shelves:  Fabricated from [0.0269-inch-] [0.0329-inch-] [0.0428-inch-] <Insert thickness> thick steel.
Wire Shelves:  Steel; with 2-by-4-inch openings.
Option in paragraph below is an example only; revise to suit Project or delete.  If retaining, verify shelf capacity and spacing with manufacturer.
Shelf Capacity:  [600 lb] <Insert capacity>.
Delete paragraph below if number of shelves is shown on Drawings.  Number of shelves and spacing affect capacity of shelving unit.  Verify capacity of shelving unit with manufacturer for number of shelves required and for height of posts.
Shelf Quantity:  [Three] [Four] [Five] [Six] [Seven] [Eight] [Nine] shelves per shelving unit in addition to top and bottom shelf.
Delete first three paragraphs below if dimensions of shelves are shown on Drawings.  Width of 69 inches (1753 mm) and depth of 30 inches (762 mm) are common for record storage.
Overall Unit Width:  [36 inches] [48 inches] [60 inches] [69 inches] [72 inches] [96 inches] <Insert dimension>.
Overall Unit Depth:  [18 inches] [24 inches] [30 inches] [36 inches] [48 inches] <Insert dimension>.
Overall Unit Height:  [60 inches] [72 inches] [84 inches] [96 inches] <Insert dimension>.
Accessories:
Tie Plates:  0.0677-inch- thick, cold-rolled steel, finished to match posts; designed for joining posts of adjacent shelving units.
Supports:  [Back-to-wall] [and] [back-to-back] type that bolt to posts; as required for shelving unit stability.
Record Boxes:  Knocked-down, corrugated fiberboard with white finish and contrasting contents legend; with prepunched handles and matching separate lid.
Letter/Legal-Size Boxes:  12½ inches wide by 16 inches deep by 10½ inches high for letter-size material stored left to right and legal-size material stored front to back.
Quantity:  <Insert number.>
Letter-Size Boxes:  12½ inches wide by 24 inches deep by 10½ inches high for letter-size material stored left to right.
Quantity:  <Insert number.>
Support rails below can be used instead of shelves above.  If retaining both, indicate locations of each on Drawings.
Record Box Support Rails:  1½ x 1½-inch metal angle, with length to match depth of shelving unit; fabricated from same material and with same finish as beams.
Finish:  [Baked enamel] [Color coated] [Manufacturer's standard baked enamel or color coated].
FABRICATION
Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field splicing and assembly.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation.
Fabricate metal storage shelving square and rigid with posts plumb and true, and shelves flat and free of dents or distortion.  Fabricate connections to form a rigid structure, free of buckling and warping.
Delete first paragraph below if not required.
Form backs of shelving units up to 48 inches wide from 1 piece.
Shear and punch metals cleanly and accurately.  Remove burrs.
Form edges and corners free of sharp edges or rough areas.  Fold back and crimp exposed edges of unsupported sheet metal to form a ½-inch- wide hem on the concealed side; ease edges of metal plate to radius of approximately 1/32 inch.
Form metal in maximum lengths to minimize joints.  Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
Weld corners and seams continuously to comply with referenced AWS standard and the following:
Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
Obtain fusion without undercut or overlap.
Remove welding flux immediately.
At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.
Weld before finishing components to greatest extent possible.  Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
Build in straps, plates, brackets, and other reinforcements as needed to support shelf loading.
Cut, reinforce, drill, and tap metal fabrications to receive hardware, fasteners, and similar items.
Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges.
Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Locate joints where least conspicuous.
FINISHES, GENERAL
Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
Finish all steel surfaces, components, and accessories except prefinished stainless-steel and chrome-plated surfaces.
GALVANIZED STEEL FINISHES
Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces are free of oil and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to be applied over it.  Clean welds, mechanical connections, and abraded areas, and apply galvanizing repair paint specified below to comply with ASTM A780.
Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.
Baked-Enamel Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard 2-coat, baked-enamel finish consisting of prime coat and thermosetting topcoat, with a minimum dry film thickness of 1 mil for topcoat.  Comply with paint manufacturer's written instructions for applying and baking to achieve a minimum dry film thickness of 2 mils.
Color and Gloss:  [As indicated by manufacturer's designations] [Match University’s Representative] [As selected by University’s Representative from the manufacturer's full range] <Insert color and gloss>.
Color-Coated Finish:  Apply manufacturer's standard baked finish complying with manufacturer's written instructions for surface preparation including pretreatment, application, baking, and minimum dry film thickness.
Color and Gloss:  [As indicated by manufacturer's designations] [Match University’s Representative sample] [As selected by University’s Representative from the manufacturer's full range] <Insert color and gloss>.
STEEL FINISHES
Revise first paragraph below if other cleaning methods are appropriate.
Surface Preparation:  Remove mill scale and rust, if present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling."
Baked-Enamel Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard 2-coat, baked-enamel finish consisting of prime coat and thermosetting topcoat.  Comply with paint manufacturer's written instructions for applying and baking to achieve a minimum dry film thickness of 2 mils.
Color and Gloss:  [As indicated by manufacturer's designations] [Match University’s Representative sample] [As selected by University’s Representative from the manufacturer's full range] <Insert color and gloss>.
STAINLESS-STEEL FINISHES
General:  Remove tool and die marks and stretch lines or blend into finish.  Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross scratches.  Run grain with long dimension of each piece.
Bright, Directional Polish:  No. 4 finish.
When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces chemically clean.
EXECUTION
EXAMINATION
Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
Examine floors for suitable conditions where metal storage shelving will be installed.
Examine [walls] [ceilings] [walls and ceilings] to which metal storage shelving will be attached for properly located blocking, grounds, or other solid backing for attachment of support fasteners.
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Vacuum finished floor[ and wet mop resilient flooring] over which metal storage shelving is to be installed.
INSTALLATION
Install metal storage shelving level, plumb, square, rigid, and true[, and within erection tolerances specified].
Adjust post base bolt leveler as required to achieve level and plumb installation.
Retain subparagraph above or first subparagraph below.
Anchor shelving units to floor with [post-installed expansion anchors] [power-actuated fasteners] [post-installed expansion anchors or power-actuated fasteners] through foot plate.  Shim foot plate as required to achieve level and plumb installation.
Install ribbed metal deck shelving spanning from front to back of shelving units.
Delete first two subparagraphs below if not required.
Install seismic supports and bracing as recommended by manufacturer and authorities having jurisdiction, and as required for stability.  Extend and fasten members to supporting structure.
Connect [side-to-side] [and] [back-to-back] shelving units together at corner posts with support ties.
Install shelves in each shelving unit at spacing indicated on Drawings or, if not indicated, at equal spacing.
End-Panel-Support Metal Storage Shelving:  Install horizontal shelf support at front and back of each shelf.
Post-and-Shelf Metal Storage Shelving:  Install four clips, one at each post, for support of each shelf; with clips fully engaged in post perforations.
Post-and-Beam Metal Storage Shelving:  Install beams with [rivets] [tabs] fully engaged in post perforations.
Accessories:
Shelf Dividers:  Install [<Insert number> dividers per shelf] [dividers at locations indicated on Drawings].
Bins:  Install [<Insert number> bins per shelf] [bins at locations indicated on Drawings].
Shelf Labels:  Install [one shelf label] [<Insert number> shelf labels] at each shelf, [centered] [vertically aligned] within each shelving unit.
Record Box Support Rails:  Provide two support rails for each record storage box.
Shelf Inlays:  Install [one inlay per shelf] [inlays at locations indicated on Drawings].
Storage Baskets:  Install [one basket per shelf] [baskets at locations indicated on Drawings].
Back Ledges:  Install [one back ledge per shelf] [back ledges at locations indicated on Drawings].
Side Ledges:  Install side ledges at [each side of each shelf] [locations indicated on Drawings].
Garment Hanger Tubes:  Install [one tube per shelving unit] [tubes at locations indicated on Drawings].
Tolerances below are recommended by MH 28.1.  Revise as required by mechanical equipment used to load shelving.
Erection Tolerances:  Erect metal storage shelving with a maximum tolerance from vertical of ½ inch from 0 to 10 feet of height and remaining constant at a maximum of 1 inch for all heights taller than 10 feet.
ADJUSTING AND CLEANING
Verify that shelves[ and shelf-to-post connectors] adjust easily and properly.
On completion of installation, clean exposed surfaces as recommended by manufacturer.
Touch up marred finishes or replace metal storage shelving that cannot be restored to factory-finished appearance.  Use only materials and procedures recommended or furnished by metal storage shelving manufacturer.
Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780.
Replace metal storage shelving that has been damaged or has deteriorated beyond successful repair by finish touchup or similar minor repair procedures.
END OF SECTION
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