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Office Type Shelving Systems

	Refer to “LEED Notes and Credits” page for additional guidance for LEED projects.

Delete LEED items if project:

.1
is excluded by the Department’s policy on LEED, or

.2
the Department has determined that the work of this Contract is not to attain a LEED rating.


Use this Section to specify one or more types of metal shelving systems for general office use.  Not all these systems necessarily use shelves, e.g., hanging filebox systems.  This Section does not specify pre-assembled storage units, e.g., filing cabinets.

This Master Specification Section contains:
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.4
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LEED Notes:
N/A
LEED Credits:
Contribution towards LEED credits in this section may apply as follows:

.1
LEED Credit MR 4: Recycled Content. 

.1

The criteria is that the sum of post-consumer recycled content plus one-half of the pre-consumer content constitutes at least the percent(10% and 20%)of the total value of the materials in the project. Steel components have some recycled content and will contribute to the overall recycled content of components in the building. The manufacturers will be able to provide information on the content of recycled steel in their product.

2.
MR Credit 5 Regional Materials:

.1
Use building materials or products that have been extracted, harvested, recovered and processed within 800 km (2400 km is shipped by rail or water) of the final manufacturing site.  Demonstrate that the final manufacturing site is within 800 km (2400 km is shipped by rail or water) of the project site for these products. The contractor will be required to submit documentation consisting of cost, weight, transportation service and distances as evidence of compliance with credit requirements.

.3
LEED Credit MR 7: Certified Wood.

.1
The manufacturer of the wood shelving may be utilizing FSC Certified wood products which may contribute to this LEED credit. Under this credit a minimum of 50% of wood-based materials used on the project would have to be FSC Certified. Depending upon the quantity of wood used in the project, the shelving may be a contributing factor to the overall calculation.

4.
LEED Credit EQ 4.4 Low-Emitting Materials: Comp wood and Agrifibre Products. 

.1
In order to obtain EQ 4.4 composite wood products must contain no added urea-formaldehyde in the production of the product. MDF and particleboard are specified as shelving components. Product data and/or LEED letters from manufacturers are required for verification.
SHELVING TYPES

Four post shelving is the most basic type of shelving system.  

Case type shelving offers better appearance and prevents media from being wedged behind posts, while providing rigidity equal to or greater than four post systems.

Cantilever type shelving allows varying shelf depths and types within each shelving bay to accommodate different media.  Shelves can be changed after installation without disturbing nearby shelves.  A variant of this type features file boxes or other media storage devices, including shelves, cantilever-hung from horizontal rails connected at posts.  Do not specify hanging box storage systems for loading exceeding 800 N/m.

Do not specify free-standing single-faced shelving with height to depth ratio greater than 3:1.  It is too unstable.

Obtain user input for non-typical storage requirements of hospitals, health units and museums.  Determine storage systems on basis of efficient accommodation of objects being stored, and required access frequency.  Special pre-manufactured shelves and accessories are available to store audio-visual media and computer tapes.
SHELF DIMENSIONS
	Media 

(depth, width, height, (mm))
	Shelf Depth

(mm)
	Min. Clear 

Height (mm)
	Shelf Width

(mm)

	Letter Files 
	
	
	

	
(298, n/a, 241)


	308
	254
	optional

	Legal Files 
	
	
	

	
(375, n/a, 241)


	381
	254
	optional

	X-ray film 
	
	
	

	
(457, n/a, 381)


	457
	395
	optional

	Binders 
	
	
	

	
(267-292, n/a, 292)


	305
	305
	optional

	Archive boxes 
	
	
	

	
(394, 305, 267)


	457
	281
	991


Standard shelf depths (mm): 254, 305, 381, 457, 610, and 762.  

Standard shelf widths (mm): 610, 762, 914, 991, 1067, and 1219.

UNIT/BAY HEIGHT

Normally specify 2135 mm (84") high shelving units/bays for frequent access.  The next common height increment at 2235 mm (88") is more suitable for infrequent access because steps are often needed.  Only lower heights are available in hanging filebox systems.  Verify other dimensions are available from at least three other manufacturers before specifying.  Units/bays 2135 mm high normally accommodate 7 shelves or 7 rows of hanging fileboxes, including bottom shelf and rail, storing letter size vertical file folders (bindings horizontal). 

MEDIA WEIGHTS

The following media weights are based on information provided by mobile shelving system manufacturers:
	Media
	kg/m
	N/m
	lb/filing inch

	Letter files
	41.07
	403
	2.3

	Legal files
	52.68
	517
	2.95

	Computer print-out
	107.15
	1050
	6.0

	Computer tapes
	44.64
	438
	2.5

	X-Ray film
	142.86
	1400
	8.0

	Binders
	78.58
	770
	4.4

	Books (small)
	26.79
	263
	1.5

	Books (medium)
	35.72
	350
	2.0

	Periodicals
	56.55
	555
	3.2

	Audio Records (LP's)
	74.41
	730
	4.2

	Audio-visual film


	10.42
	102
	0.6


METRIC CONVERSIONS
Based on CAN/CSA‑Z234.1‑89:

1 pound force
= 4.448 Newtons (N)

1 pound per inch
= 1751 Newtons per metre (N/m) (derived)

1 pound per inch
= 17.858 kilograms/metre (kg/m)

1 pound mass
= 0.454 kilogram (kg)

STRUCTURAL CONSIDERATIONS

For floors above grade, have an engineer review the designed system layout, the specification and shop drawings to ensure structural requirements are adequately addressed.  

END OF DATA SHEETS

1.
General

1.1
RELATED Work Specified in Other SECTIONS

.1
[LEED Submittal Forms
Section 01 32 16]

.2
[LEED Requirements
Section 01 35 18]

.3
[Environmental Procedures
Section 01 35 20]

.4
Waste Management and Disposal
Section 01 74 19.

1.2
REFERENCE DOCUMENTS

SPEC NOTE: Edit this article to include only standards referenced within the edited version of this Section, including LEED documentation and sustainable practices.

.1
American National Standards Institute (ANSI):

	.1
	ANSI 208.1, 2009
	Particleboard, Mat formed Wood

	.2
	ANSI A208.2, 2009
	Medium Density Fiberboard for Interior Use

	.3
	ANSI MH28.1-1997
	Industrial Grade Steel Shelving, Specification for the Design, Testing, Utilization, and Application of


.2
American Society for Testing and Materials (ASTM):

	.1
	ASTM A653/ A653M-09
	Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc Iron Alloy Coated (Galvannealed) by the Hot Dip Process

	.2
	ASTM A924/ A924M-09
	Specification for General Requirements for Steel Sheet, Metallic Coated by the Hot Dip Process


.3
Canada Green Building Council (CaGBC):

	.1
	LEED Canada 2009 Rating System
	LEED Canada for New Construction and Major Renovations.  LEED Canada for Core and Shell Development. Website: www.cagbc.org]


.4
Canadian General Standards Board (CGSB):

	.1
	CAN/CGSB-1.300-2000
	Applied Coating System of Semigloss Baked Finish for Office Furniture

	.2
	CAN/CGSB-11.3 M87
	Hardboard


.5
Canadian Standards Association (CSA):

	.1
	CSA-G40.20-04/ G40.21-04
	General Requirements for Rolled or Welded Structural Quality Steel / Structural Quality Steels


.6
National Electrical Manufacturers' Association (NEMA):

	.1
	NEMA LD-3- 2005


1.3
PRODUCT OPTIONS AND SUBSTITUTIONS

.1
Refer to Division 01 for requirements pertaining to product options and substitutions.

1.4
SYSTEM DESCRIPTION 

SPEC NOTE:  Edit this article to suit project requirements.  If more than one type is required, ensure that all types are indicated in Installation Schedule at end of this Section, or clearly indicated on drawings.

.1
Type [1]:  four post, with the following components:

.1
Posts.

.2
End brackets.

.3
Shelves.

.4
Shelf backs.

.5
Top panels.

.6
Kickplates.

.7
Accessories.

.8
[Dividers.]

.9
[End panels.]

.10
[Reference shelves.]

.2
Type [2]:  case type, with the following components:

.1
Posts.

.2
Shelves.

.3
Shelf backs.

.4
Top panels.

.5
Kickplates.

.6
Accessories.

.7
[Dividers.]

.8
[End panels.]

.9
[Reference shelves.]

.10
[Back panels.]

.3
Type [3]:  cantilever type, with the following components:

.1
Posts.

.2
Shelves.

.3
Top panels.

.4
Kickplates.

.5
Accessories.

.6
[Dividers.]

.7
[End panels.]

.8
[Reference shelves.]

.4
Type [4]:  hanging filebox type, with the following components:

.1
Posts.

.2
Rails.

.3
Hanging fileboxes.

.4
End panels.

.5
Top panels.

.6
Kickplates.

.7
Bottom panels.

.8
Accessories.

.9
[Reference shelves.]

.5
Type [5]:  same as Type [ ], except as follows:

.1
[        ].

.2
[        ].

SPEC NOTE:  If more than one type of shelving system would be acceptable, consider editing the above to include all acceptable types and including the following clause to let Contractor choose the system type. 

.6
[Provide any one of the above shelving system types, at Contractor's option.]

SPEC NOTE:  Delete following clause if only one shelving type, with no variable components, is specified.

.7
[Refer to Installation Schedule at end of this Section.]

1.5
SUBMITTALS

.1
Comply with requirements of Division 01.

SPEC NOTE: Delete above clause if general requirements for submittals are not included in Division 1.

.2
Shop Drawings and Product Data: indicate shelving layout, components, assembly details, types and thicknesses of materials, finishes and maximum allowable design loads.

.3
If required by Minister, submit test reports from an independent testing agency acceptable to the Minister, demonstrating compliance with structural requirements.

SPEC NOTE: Delete LEED submittal item if project is not to attain LEED certification or if Credit MR 4 is not being sought.

.4
LEED Submittals: submit LEED submittal forms for Credit MR 4 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following:

.1
Documentation identifying quantity by weight of recycled content in products.

SPEC NOTE: Delete LEED submittal item if project is not to attain LEED certification or if Credit MR 5 is not being sought.

.5
LEED Submittals: submit LEED submittal forms for Credit MR 5 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following:

.1
Regional Materials: provide evidence that project incorporates required percentage [20] [30] % of regional materials/products, showing their cost, distances from extraction to manufacture and manufacture to project site, and total cost of materials for project.

SPEC NOTE: Delete LEED submittal item below if project is not to attain LEED certification or if Credit EQ 4.4 Low Emitting Materials: Comp Wood and Agrifibre Products is not being sought. If project is to follow sustainable building practices but not attaining LEED certification, delete references to LEED and retain requirement for no added urea-formaldehyde permitted.

.6
[LEED] Submittals: [submit LEED submittal forms for Credit EQ 4.4 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following][submit sustainable submittals as follows]:

.1
Composite Wood products including core materials, must contain no added urea-formaldehyde resins.

.2
Adhesives used to fabricate laminated assemblies must contain no urea-formaldehyde.

1.6
MAINTENANCE/EXTRA MATERIALS

.1
Provide maintenance materials, special tools and spare parts in accordance with Section 01 78 43 Spare Parts and Maintenance Materials.

.2
Provide [  ] spare [shelves][end panels] components for maintenance use.

.1
Store where directed.

.2
Identify each box.

.3
Provide tools for assembly and disassembly, standard with storage shelving manufacturer.

1.7
DELIVERY, STORAGE AND HANDLING

.1
Protect finished surfaces from damage during delivery, storage and handling.

.2
Deliver components to site in original unopened containers and packaging bearing manufacturer's seals and labels.

1.8
waste management and disposal

.1
Separate and recycle waste materials in accordance with Section 01 74 19 Waste Management and Disposal and with the Waste Reduction Workplan.

2.
Products

2.1
MATERIALS

.1
Sheet Steel:  commercial grade, stretcher levelled to ASTM A653M.  Sheet steel shall be without visible deformation or surface irregularities.

.2
Steel Sections and Plates:  to CAN/CSA-G40.21.

.3
Particleboard:  to ANSI A208.1, grade 1‑M‑2, 19 mm thick.

.4
Medium Density Fibreboard (MDF):  to ANSI A208.2, 19 mm thick.

2.2
SYSTEMS, GENERALLY

.1
Except for attachment and removal of end panels, systems shall be easily assembled, disassembled and re-assembled without tools.  Dis-assembly shall be with full salvageability of all components.

.2
Secure end panels with fasteners not exposed on panel faces.

.3
Systems shall allow vertical adjustment of media supports in maximum 25 mm increments.

.4
Systems shall support media weighing [   ] N/m, fully loaded.

SPEC NOTE:  Refer to Data Sheet for typical media weights.

.5
Shelves shall be level and databoxes vertical.

SPEC NOTE:  Specify the following clause only for unusually uneven floors.

.6
Provide levelling adjustment at each post.

.7
[Provide reference shelves [as indicated on drawings] [[ ] per side of range] [one per [3] [4] [ ] units/bays, each face of ranges].  Install at approximately 1000 mm above floor.]

SPEC NOTE:  The following articles describe in more detail systems and components described under System Description in Part 1 of this Section.  Delete inapplicable types and components.  Coordinate with drawings.

2.3
[TYPE 1,] FOUR POST SHELVING

.1
Shelving shall meet or exceed requirements of ANSI MH28.1, American National Standard for the Design, Testing, Utilization and Application of Industrial grade steel shelving, and the following:

.1
Install shelving not more than 13 mm from vertical in 3 m.  Note this requirement is more restrictive than ANSI MH28.1, 1.4.4.

.2
Maximum vertical deflection of shelves shall be 1/200 of shelf span.  Note this requirement is more restrictive than ANSI MH28.1, 6.2.3 (c)).

.3
Maximum permanent set shall not be more than 15% of L/200.  Note this requirement is more restrictive than ANSI MH28.1, 6.3.2).

.2
Shelf Depth:  [   ] mm nominal.

SPEC NOTE:  Refer to Data Sheets for recommended shelf depths for typical storage media. 

.3
Unit/Bay Width:  [914] [1067] [    ] mm.

.4
Unit/Bay Height:  [2135] [2235] mm nominal. 

SPEC NOTE:  Refer to Data Sheets for dimensions and number of shelves per bay.

.5
Shelves Per Bay:  [7] [ ], including base shelf.

.6
End Brackets:  sheet steel, flush fit against posts, above each shelf, [, at ends of ranges, both sides at intermediate posts] [both sides at intermediate posts].

SPEC NOTE:  Specify end brackets only at intermediate posts if end panels are included in System Description.  

.7
Dividers:  [sheet steel] [spring] type.

2.4
[TYPE [2],] CASE TYPE SHELVING

SPEC NOTE:  Delete this article if only cantilever type shelving is specified.

.1
Same as four post shelving except omit end brackets, and as specified.

.2
Posts shall have integral panels flush with both sides of posts.

.3
Shelf Depth:  [   ] mm nominal.

SPEC NOTE:  Refer to Data Sheets for recommended shelf depths for typical storage media. 

.4
Unit/Bay Width:  [914] [1067] [    ] mm.

.5
Unit/Bay Height:  [2135] [2235] mm nominal. 

SPEC NOTE:  Refer to Data Sheets for dimensions and number of shelves per bay.

.6
Shelves Per Bay:  [7] [ ], including base shelf.

.7
Dividers:  [sheet steel] [spring] type.

2.5
[TYPE [3],] CANTILEVER SHELVING

.1
Shelving, shall meet or exceed the following parts of Library Technology Reports, November-December, 1990, Volume 26, No. 6, Appendix D - LTR Performance Standard for Single-Tier Steel Bracket Library Shelving:

.1
Section 6.1, Lateral deflection or deviation of the uprights under loads.

.2
Section 6.2, Deflection of shelves under load (shelf sag).

.3
Section 6.3, Longitudinal deflection of uprights under horizontal pull.

.2
Shelf Depth:  [   ] mm nominal.

SPEC NOTE:  Refer to Data Sheets for recommended shelf depths for typical storage media. 

.3
Unit/Bay Width:  [914] [1067] [    ] mm.

.4
Unit/Bay Height:  [2135] [2235] mm nominal. 

SPEC NOTE:  Refer to Data Sheets for dimensions and number of shelves per bay.

.5
Shelves Per Bay:  [7] [ ], including base shelf.

.6
Dividers:  [sheet steel] [spring] type.

2.6
[TYPE 4,] HANGING FILEBOX SYSTEMS

SPEC NOTE:  If rail loading exceeds 800 N/m, obtain written confirmation from all manufacturers, verifying structural adequacy before specifying this type of storage system.

.1
Storage systems using hanging fileboxes shall be one of the following or shall be fully interchangeable with and shall meet or exceed performance of the following:

.1
"Databox" system by Datafile.

.2
Hanging filebox system by Dasco Data Products Ltd.

.3
"Fastbox System" by fastfile.

.2
Hanging Fileboxes: manufacturer's standard, and as follows:

.1
Width:  [100] [150] [125] mm.

.2
Depth:  [letter] [legal].

.3
Quantity:  maximum number that fits in systems.

SPEC NOTE:  Normally specify 125 mm wide fileboxes.  All three manufacturers provide 125 mm wide fileboxes.  The 100 mm width is only readily available from two manufacturers.  The 150 mm width is only readily available from Datafile.  Specifying 100 or 150 mm widths will restrict competition.

.3
Storage Unit/Bay Width:  [[813] [or] [1067] mm] [, at Contractor's option].

SPEC NOTE:  Normally let Contractor select unit/bay width.  

.4
Unit/Bay Height:  [2135] [    ] mm nominal. 

SPEC NOTE:  Normally specify 2135 mm unit/bay height.  Refer to Data Sheets.

.5
Rails Per Unit/Bay:  [7] [ ], including top, standard and bottom rails.

2.7
[TYPE 5,] [                      ]

SPEC NOTE:  Use this article to specify any one of the above types having minor differences.

.1
Same as Type [ ], except [           ] [and as follows:]

.1
[         ].

.2
[         ].

2.8
COMPONENTS

SPEC NOTE:  Delete components not included in any of the specified systems.

.1
Posts:  steel, with media support slots at maximum 25 mm o.c.  Provide readily visible slot variations at maximum 150 mm centres for easy horizontal alignment of shelves. 

.2
Top panels:  sheet steel, manufacturer's standard.

.3
Shelves, Adjustable:  sheet steel, slotted, front and back edges double bent, or rolled more than 180 degrees, and as follows:  

.1
Width:  to suit unit/bay width specified.

SPEC NOTE:  Include following clause if sheet steel dividers are specified.

.2
[Space slots for shelving dividers at 25 mm centres.]

.3
Type:  single-face/single-entry.

.4
Shelf Backs:  sheet steel, height to accommodate shelf dividers, but not less than [125] mm, slotted for sheet steel shelf dividers.  Align slots in shelf backs with slots in shelves.  Provide one shelf back per shelf.

.5
Base Shelf:  sheet steel, slotted, [same depth as adjustable shelves] [[   ] mm deep] [with minimum 1.6 mm thick kickplate.

.6
[Back panels:  sheet steel, minimum 1.0 mm thick.]

SPEC NOTE:  Do not normally specify back panels.

.7
Reference Shelves:  sheet steel, full extension, steel glides and nylon or steel ball or roller bearings.

.8
End Panels:  sheet steel minimum 1.0 mm thick, edges minimum double bent to 19 mm profile, or manufacturer's standard wood panel product, finished as specified.  Provide one piece construction for single-faced units, two piece for double‑faced units.

SPEC NOTE:  Specify end panels for cantilever and hanging box systems and where ends of four post shelving will be exposed to view in office environments.  Delete this clause for four post systems installed in storage rooms.

.9
Bottom Panels:  manufacturer's standard for hanging filebox systems.

.10
Provide manufacturer's additional standard components as required for complete, consistently aligned and properly functioning storage systems.

2.9
SHELVING DIVIDERS

SPEC NOTE:  Specify sheet steel dividers for typical office installations and X‑ray film.  Specify 200 mm height for letter files; 300 mm high for X‑ray film.

.1
Sheet Steel Shelving Dividers:  with tabs at bottom and back to engage shelves and shelf backs, and as follows:

.1
Height:  [125] [200] [300] [   ] mm.

.2
Depth:  [200] [280] [380] mm.

.3
Number Per Shelf:  [3] [ ].  Do not count end brackets as dividers.

SPEC NOTE:  Specify spring type dividers for the following combination:  low activity use in storage rooms, systems in standard movement, and paper files, books or similar media.

.2
Spring Type Steel Dividers:  chrome plated, bent steel rod, concealed suspension, spring anchored at shelf front and back edges.  Dividers shall not be movable by lateral force imposed by media stored.

.1
Height:  projecting down to minimum 75 mm above shelves below.

.2
Depth:  spanning across depth of shelves.

.3
Number Per Shelf:  [3] [ ].  Do not count end brackets as dividers.

2.10
FINISHES

.1
Sheet Steel:  finish to CAN/CGSB‑1.300, Applied Coating System, Semigloss, Baked, for Metal Office Furniture.  

.2
Paint Colour:  [to CGSB 1‑GP‑12c, colour 501-214, off-white - grey, semi-gloss] [match existing shelving colour.]

SPEC NOTE:  Specify to match existing shelving colour if new shelving will be within view of existing shelving, and existing shelving is a standard colour.

SPEC NOTE:  Delete following clause if not applicable.

.3
Wood Product End Panels:

.1
Faces:  melamine meeting NEMA (National Electric Manufacturers Association) Standard LQ1, "Decorative Boards", in [solid colour] [[wood grain] [    ] pattern] selected by Minister from manufacturer's standard range.

.2
Edges:  PVC T-type extrusion, minimum 3 mm thick, [black] [colour selected by Minister from manufacturer's standard range.

.4
Fasteners:  chrome/nickel, 

3.
Execution

3.2
ASSEMBLY AND INSTALLATION

.1
Unpackage components in installation area and assemble shelving in accordance with manufacturer's printed instructions.

.2
Locate and install assembled shelving as indicated [on drawings] [in Installation Schedule at end of this Section].

.3
Securely connect double faced bays at top and bottom, as a minimum.

.4
Anchor/brace top of single faced bays [to walls] [as indicated on drawings]. 

SPEC NOTE:  Verify single faced bays are located against walls for anchoring or, if free-standing, are braced laterally to building structure to prevent tipping.

3.3
TOUCH-UP AND CLEAN-UP

.1
Touch‑up damaged paint surfaces with matching paint, on completion of installation.

.2
Promptly remove debris, surplus materials and tools as work progresses.

.3
Repair damage caused by work of this Section to existing structures and finishes.

3.4
INSTALLATION SCHEDULE

SPEC NOTE:  Include schedule if type, configuration and location of shelving is not indicated on drawings.  Ensure that drawings clearly indicate location, type and quantity, and that non-standard items, e.g., reference shelves added to existing shelving units/bays, are clearly indicated.

	Location
	Type
	No. of Ranges
	No. of Bays

	[          ]
	[1] [ ]
	[    ]
	[    ]



	[          ]
	[2] [ ]
	[    ]
	[    ]




END OF SECTION
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