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Large Mobile 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 requirements for mobile shelving systems in standard movement, with range lengths greater than 3.20 m, for general office and institutional use.

Use Section 10 56 26, Small Mobile Shelving Systems, to specify systems in standard and lateral movement with range lengths not greater than 3.20 m.

This Section is structured to allow for specification of complete systems or the mobilization of existing shelving.

This Master Specification Section contains:

.1
This Cover Page

.2
LEED Notes and Credits

.3
Data Sheets - System Characteristics, Planning and Operation

.4
Data Sheets - System Components

.5
Data Sheet - Structural and Related Considerations

.6
Data Sheet - Metric Conversion

.7
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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.

SYSTEM CHARACTERISTICS

Mobile shelving systems consist of shelving mounted on wheeled carriages that ride on metal tracks.  Tracks oriented perpendicular to carriage lengths provide standard movement, available in manual, mechanically assisted and electrical operation.

Mechanically assisted systems feature drive mechanisms manually operated by cranks or wheels at end panels.  Mechanical advantage is typically achieved with chains and sprockets. 

MOBILE SHELVING SYSTEM TYPES

Mobile shelving systems can be categorized into three types:

1.
Small systems featuring short shelving ranges riding on non‑levelled low profile, surface mounted tracks.  These systems are designed for smaller installations on relatively level and flat floors.  Operation may be with or without mechanical assist, depending on loading.

2.
Small systems featuring levelled tracks recessed into and integral with levelled raised floors.  These systems are less dependent on floor levelness and flatness.  Operation may be with or without mechanical assist, depending on loading.

3.
Systems featuring levelled, higher profile tracks recessed between levelled raised floors constructed as part of the system.  These systems are designed for all sizes of installations and for virtually every floor slope that may be encountered on nominally flat floors.  These systems are typically mechanically assisted but may be electrically operated.

This Section specifies the 3rd system type, mechanically assisted.

FLOOR SLOPES AND "DRIFTING"

Floors are never perfectly level and flat.  Installers say it is common to find floors sloping 25 mm and more in 3.5 m.  As a rule of thumb, slabs will slope away from structural elements such as foundations, walls and beams.  Slopes may cause "drifting" of mobile ranges.  Systems specified in this Section, featuring levelled, higher profile tracks recessed between levelled subfloors, or into floor slabs, are designed to eliminate drifting.

Mobile shelving systems are not suitable for installation on floors supported by subsoils susceptible to movement because of the slopes associated with differential subsoil movement.

PLANNING AND OPERATION

System layout affects cost.  As frequency of access and number of persons accessing the system increases, the number of aisles must be increased and aisle lengths made shorter to optimize access, with increasing floor area requirements.  At some point, access can best be accommodated by stationary shelving.  Before finalizing system layout and editing this Master Specification, or even deciding whether mobile systems are suitable, determine the following:

1.
How many people will be accessing the system, and how frequently?

2.
What media must the shelving support?

3.
Are there structural limitations affecting storage density?

4.
Will the cost of the system be offset by savings in the reduced floor area required?

5.
What are required clearances from overhead items such as lighting and sprinklers?

6.
Are there areas of existing floors where slopes would permit non-levelled surface mounted tracks to be located without negatively affecting planning requirements?

Specified effort to move ranges is based on the assumption that only one range will be moved at a time.  Determine whether this assumption is realistic for your situation or whether increased effort and slower range movement is acceptable, and plan the layout accordingly.  With mechanically assisted systems, ranges move more slowly as mechanical advantage is increased to stay within the specified range of operator effort.  To ensure range movement will accommodate higher activity levels, additional fixed ranges and aisles, and reduced aisle lengths may have to be introduced. Obtain advice on system layout from several vendors of different manufacturers’ systems.

System layouts and movement configuration must be indicated on drawings.

EFFORT TO OPERATE

Manufacturers can design mechanically assisted systems to vary the effort required to move mobile ranges.  Effort required may vary from 1 N per 100 kg to 1 N per 1000 kg of mobile range mass (equivalent to 1 lb/1,000 lb‑10,000 lb).  Some factors affecting effort required are:

1.
Carriage live and dead loads.

2.
"Gear reduction" and quality of design and components provided in drive mechanism.

3.
Wheel size and bearings.

4.
Quality of installation.

5.
Number of adjacent mobile ranges to be moved, if movement of multiple ranges is anticipated.

TRACKS

Recessed tracks are specified in this Section, whether in a raised floors or  recessed into structural floors, flush with floor finishes.  Tracks are typically a composite construction consisting of a hardened steel component to resist wheel loading, on a base profile of softer steel or aluminum.

RAISED FLOORS FOR RECESSING TRACKS

Raised floors are constructed on existing floors to provide a level and unobstructed floor surface throughout the mobile shelving system.  Most mobile shelving manufacturers provide standard raised floor constructions.

ALTERNATIVES TO RAISED FLOORS
For concrete slabs on suitable subsoils that are not yet constructed, there are potentially cheaper alternatives to providing raised floors, as follows:

1.
Pour concrete slab having an appropriate flatness and levelness, leaving recesses at track locations, of sufficient width to permit acceptable gradient from existing floor variations to levelled tracks.  Install levelled tracks.  Pour topping to fill recesses and provide transition from levelled tracks to surrounding floor.

2.
Pour track footings.  Install levelled tracks and levelled concrete forming screed.  Pour concrete floor around tracks.

3.
Pour entire floor slab at a lower elevation.  Install levelled tracks and levelled topping screed.  Pour topping around tracks.

Design elevations of recesses, track footings and lowered slabs to provide adequate tolerance for levelling high profile tracks to be flush with surrounding floor slab, including thickness of floor finishes.  After tracks are installed, they must be covered with a capped form or screed to permit topping or floor to be poured around them.  Consider specifying "superflat" floor tolerances for levelness and flatness for new floors where levelled tracks will be recessed into them, to minimize variation between top of track and floor elevations. Coordinate with Sections 03 30 00 and 03 35 10.
DRIVE MECHANISMS

Refer to System Characteristics described elsewhere on Data Sheets.  Larger wheels result in less effort to move mobile ranges.  Additional take up sprockets in the drive mechanism will simplify maintenance of chain tension, as chains stretch over time.  Keyed shafts reduce likelihood of slippage.  Performance and durability of mobile shelving systems depend most on the quality of design and components of drive mechanisms and tracks, properly assembled and installed.

SHELVING TYPES

Four post shelving and case type are the two most common shelving types, suitable for most shelving installations.

Four post is the most basic type of shelving system, suitable for a variety of media. 

Metal case type offers superior appearance and some advantages over four post shelving, at somewhat higher cost. It provides vertical dividers at every bay and prevents vertically stored files and other media from being wedged behind posts, while providing rigidity equal to or greater than four post systems.

Cantilever (bracket type) shelving is the most costly and is suitable for specialized mobile applications when properly reinforced.  Specify this type of shelving only when there is a need to vary shelf depths and types to accommodate different media within the same shelving unit or bay or for hanging file bins/boxes.  Shelves can readily be changed after system installation. This shelving type may require more area than the other shelving types because the base shelves typically must project beyond the shelving above to provide the required stability and to avoid contact between media. Mobilizing existing cantilever shelving may not be possible or may require modification at substantial cost.

SHELVING DIMENSIONS
Specify shelf dimensions for the media to be stored, as follows:

	Media 

(depth, width, height)
	Shelf Depth

(mm)
	Min. Clear 

Height (mm)
	Shelf Width

(mm)

	Letter Files 
	
	
	

	
(298, n/a, 241)
	308
	255
	optional

	Legal Files 
	
	
	

	
(375, n/a, 241)
	381
	255
	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 are: 254 mm, 305 mm, 381 mm, 457 mm, 610 mm, 762.

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

Obtain user input for nontypical storage requirements of hospitals, health units, museums, etc..  Determine shelf size on the basis of efficient accommodation of objects being stored.  Special pre‑manufactured shelves and accessories are available to store audio‑visual media and computer tapes.

STRUCTURAL CONSIDERATIONS

Tracks must be supported continuously by a structural floor assembly whose live load deflection is not more than 10 mm in 4.60 m. Concrete slabs on grade, i.e., in contact with and uniformly supported on grade, are normally able to support the higher loads imposed by mobile shelving. These loads, however, can be well above the design load capacity of structural floors spanning above grade.  Obtain engineering analysis to determine the feasibility of mobile shelving systems on floors above grade, and to determine maximum allowable track spacing.  For floors above grade, have an engineer review the designed system layout, the specification and shop drawings to ensure structural requirements are adequately addressed.  Relevant considerations include track and wheel spacing and the following:

1.
Nature of media to be stored.

2.
Shelf loading.

3.
Vertical spacing and number of shelves.

Mobile shelving systems are not suitable for installation on floors supported by subsoils susceptible to movement. Obtain adequate geotechnical and any other relevant information to determine stability of subsoils.   

FORCE AND MASS

The metric system measures force in Newtons (N) and mass in kilograms (kg).  The force required to move mobile ranges is expressed in Newtons.  System live and dead loads are expressed in Newtons and Kilopascals for structural considerations.

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
	2.30

	Legal files
	52.68
	517
	2.95

	Computer print‑out
	107.15
	1050
	6.00

	Computer tapes
	44.64
	438
	2.50

	X‑Ray film
	142.86
	1400
	8.00

	Binders
	78.58
	770
	4.40

	Books (small)
	26.79
	263
	1.50

	Books (medium)
	35.72
	350
	2.00

	Periodicals
	56.55
	555
	3.20

	Audio Records (LP's)
	74.41
	730
	4.20

	Audio‑visual film
	10.42
	102
	0.60


The following metric conversion factors were obtained from the Canadian Metric Practice Guide, CAN/CSA‑Z234.1‑89:

	Imperial Unit
	Metric Equivalent

	1 pound force
	4.448 Newtons (N)

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

	1 pound per inch
	17.857 97 kilograms/metre (kg/m)

	1 pound mass
	0.4536 kilogram (kg)


Note: Conversion to N/m has been derived.

END OF DATA SHEETS

1.
General

1.1
RELATED Work Specified in Other SECTIONS

SPEC NOTE:  Edit or delete this article to suit project requirements.

.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.

.5
[Recesses for tracks in concrete floor:
Section 03 30 00.]

.6
[Concrete Floor Finishes:
Section 03 35 10.]

.7
Floor finishes:
Section [             ].

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
DEFINITIONS

.1
Carriage:  framing supporting full length of shelving ranges.

.2
Drifting:  movement of mobile ranges along tracks, due to gravity.

.3
Racking:  deformation in the plane of rectangular framing.

.4
Range:  one or more shelving bays, single or double faced, connected together and supported by a carriage.  Range length defines the front to back depth of a system.

.5
Single-Entry Shelving:  shelving that is designed to be accessed from one side only, is half-depth of double-faced shelving units, vertically adjustable independently of adjacent half-depth shelves designed to be accessible from the other side of the mobile shelving unit or range.

1.4
SYSTEM DESCRIPTION

.1
Provide mechanically assisted mobile shelving system, consisting of the following:

.1
[New] [and existing] shelving.

.2
[Raised, levelled floor for recessing tracks.]

.3
Recessed, levelled tracks.

.4
[Mobile] [and fixed] carriages.

.5
Drive mechanisms.

.6
[Safety devices.]

.7
Accessories.

SPEC NOTE:  Delete raised rfloor if tracks are specified to be recessed in concrete floor.

1.5
DESIGN CRITERIA

.1
Design system assuming shelf loading of [517] [  ] N/m.

.2
Support shelves with lugs or clips.

.3
Provide anti‑tip devices for any mobile ranges whose height‑to‑width ratio exceeds 4:1, width being least plan dimension of carriage frame.

SPEC NOTE:  Include the following clause if raised floor is specified.

.4
Design raised floor and ramp to support [2.4] [  ] kPa with maximum deflection of [1/360] [  ] of framing spans.  Design as a tightly connected assembly of components, exclusive of floor finish, that can be readily assembled and dis-assembled non-progressively, i.e., starting at any assembly point in the raised floor

SPEC NOTE:  Normal office floor loading is 2.4 kPa.  Obtain a qualified engineer's input if other loading or deflection limits are required.

SPEC NOTE:  Specify following clause if system is to be supported by floors above grade.  Track spacing determines floor loading distribution.  Obtain input from a qualified engineer.

.5
[Space tracks at maximum [      ] mm on centres.].

.6
[Locate tracks to prevent ramps from extending past carriage ends.]

.7
Use materials designed not to deform under design loads and adversely affect performance.

1.6
PERFORMANCE CRITERIA 

.1
Systems shall meet performance requirements and design critieria when loaded to design capacity.

.2
System shall operate smoothly, quietly, safely and consistently.

.3
Maximum vertical deflection of carriage framing:  1/600 of spans.

.4
Except as specified otherwise, components shall support design loads without permanent deformation.

.5
Connections shall not loosen and components shall not be displaced due to vibration or system operation.

.6
Maximum crank effort required to start and maintain range movement at any location and both directions shall be 45.0 N.  

.7
Drive mechanisms shall not exhibit play or looseness.  Cranks shall require maximum ten degree rotation before starting range movement.

.8
Fixed ranges shall not be displaced when impacted at normal operating speed, by maximum available number of adjacent mobile ranges.

.9
Mobile ranges shall not drift.

.10
Except for industrial type shelving, shelving posts and shelves shall be readily assembled, dis‑assembled and re‑assembled, without tools and with total salvage-ability of all components.  Shelf supports shall not damage storage media.

1.7
SUBMITTALS

.1
Comply with requirements of Division 01.

.2
Shop Drawings:

.1
Plan layout of system indicating [raised floor and ramps,] track location, extent and spacing, aisle access, crank locations, fixed and mobile ranges, and dimensions.

.2
Range end elevations, indicating dimensions, crank type and location, and aisle locks.

.3
Clearances to adjacent building elements.

.4
Large scale details at recessed tracks, [raised floor perimeters and ramps,] and anti‑tip devices.

.3
Product Data: submit manufacturer's product literature indicating compliance with specified requirements.

.4
Samples

.1
Submit minimum 100 mm x 100 mm duplicate samples, of colour and type of exposed finishes, on representative substrates.  Identify colour and application on each sample.

.5
Product Data: submit operation and maintenance data including the following:

.1
Name, address and phone number of nearest firm qualified to service system. 

.2
Parts lists referenced to drawings illustrating parts.

.3
Operating and troubleshooting instructions.

.4
Manufacturer's recommendations for servicing frequencies and adjustment.

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

.6
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.

.7
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.

.8
[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.
1.8
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.
1.9
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.
1.10
INSTALLER QUALIFICATIONS

.1
Installer shall be a company authorized by manufacturer to install and service system specified.

1.11
EXTENDED WARRANTY

.1
Provide an extended warranty to correct defects occurring within 2 years after termination of one year warranty specified in [General Conditions of Contract] [Purchase Agreement Terms and Conditions].

.2
The following requirements apply to extended warranty, and to one year warranty specified in [General Conditions of Contract] [Purchase Agreement Terms and Conditions]:

.1
Correct defects related to safety or causing interruption in operation, within [24] [48] [72] [  ] hours of notification by Minister.

SPEC NOTE:  Obtain input from system user on how long system breakdown can be tolerated, before specifying correction deadline.

.2
Correct defects not related to safety or causing interruption in operation, within ten working days of notification by Minister.

.3
In the event that defects are not corrected within time period specified, Minister may obtain service by others and require Contractor to pay for service so obtained.

.4
Correction of defects during warranty period shall include, if required, unloading and re‑loading of shelves to Minister's requirements.  Alternatively, Contractor shall pay for cost incurred by Minister for unloading and reloading shelves.

.3
If required by Minister, inspect system with Minister near end of warranty period to note defects and to verify acceptability.

2.
Products

2.1
MATERIALS

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

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

2.2
EXISTING SHELVING

SPEC NOTE:  Include this article if existing shelving is to be mobilized.  Edit to suit project requirements.

.1
Mobilize [existing] shelving located [as indicated on drawings.] [as follows:] 

.1
[    ].

.2
Modify existing shelving as required to meet or exceed performance criteria [and as follows:]

.1
[                    ].

2.3
[FOUR POST] [CASE TYPE] SHELVING

SPEC NOTE:  Specify four post or case type for most applications. Refer to Data Sheets. Delete this article if not applicable. 

.1
Four post and case style shelving shall meet or exceed requirements of ANSI MH 28.1, American National Standard for the Design, Testing, Utilization and Application of Industrial Grade Steel Shelving, except as follows:

.1
Install shelving not more than 13 mm from vertical in 3 m (changed from ANSI MH28.1, 1.4.4).

.2
Maximum vertical deflection of shelves shall be 1/200 of shelf span (changed from ANSI MH28.1, 6.2.3 (c)).

.3
Maximum permanent deformation must be equal to or less than 15% of L/200 (changed from ANSI MH28.1, 6.3.2).

2.4
CANTILEVER SHELVING

SPEC NOTE:  Specify cantilevered shelving only when there is a need to vary shelf depths and types to accommodate different media within the same mobile unit or range, or for hanging file bins/boxes. This type of shelving will not normally be required. 

.1
Cantilever shelving shall meet or exceed the following parts of American Library Association 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.

2.5
SHELVING COMPONENTS

.1
Posts:  steel, shelf support slots at maximum 25 mm o.c., readily visible slot variations at maximum 150 mm centres for alignment of shelves.  [Integral end panels, full height and flush with both sides of posts.]

SPEC NOTE:  Specify posts with integral end panels for case type shelving.

.2
Adjustable Shelves: [single-entry] [double-entry] type,  sheet steel, front and back edges double bent or rolled more than 180 degrees, and as follows:

SPEC NOTE:  Refer to Data Sheets for recommended shelf dimensions for various storage media.

.1
Depth:  [  ] mm nominal.

.2
Width:  [   ] mm nominal.

.3
Slots for shelving dividers at 25 mm centres.

.4
Type:  single‑entry.

.3
Base Shelf:  similar to adjustable shelves [except [  ] mm deep [and [    ]].

SPEC NOTE:  Base shelf should be deeper than cantilever type shelves to increase stability, to provide for future option to increase shelf depths and to prevent contact between media of adjacent ranges .

.4
Height of Shelving Bays:  [    ] mm nominal.

.5
Number of Shelves Per Bay:  [7] [6] [ ], including base shelf, but not including top panels.

SPEC NOTE:  Provided clearances permit, normally specify 7 shelves in 1930 mm height, for paper files; 6  shelves for binders.

.6
Base Kickplate:  sheet steel, minimum 1.6 mm thick, edges bent 90 degrees with minimum 13 mm return.

.7
Shelf backs:  sheet steel, slotted for shelf dividers, height to suit dividers, but not less than [125] mm.  Slots aligned with slots in shelves.  One shelf back per shelf.

.8
Top panels: sheet steel, thickness to match adjustable shelves.

.9
Manufacturer's other standard components as required to meet specified requirements.

2.6
SHELVING ACCESSORIES

SPEC NOTE:  Specify sheet steel dividers for typical office installations and X‑ray film.  Specify 125 mm height for letter files, splines down; 300 mm high for X‑ray film.

.1
Sheet Steel Shelf Dividers:  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.

OR

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 Shelf Dividers:  chrome plated, bent steel rod, concealed spring anchorage at shelf front and back edges.  Not movable by lateral force imposed by media stored.

.1
Height:  projecting to within 75 mm of shelves below.

.2
Depth:  depth of shelves.

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

.3
End Brackets:  sheet steel [, one at ends of ranges, two at intermediate posts] [at intermediate posts].

SPEC NOTE:  Specify end brackets at intermediate posts for four post shelving if end panels are specified.  Delete end brackets if case type or cantilever shelving is specified.

.4
[Back panels:  sheet steel, minimum 1.0 mm thick.]

SPEC NOTE:  Back panels are not normally required and cannot be accommodated by through or double-entry shelves.

.5
[Reference Shelves:  sheet steel, similar to adjustable shelves, full extension steel drawer glides, nylon rollers or steel ball bearings.  Provide [as located on drawings] [[ ] per side of range] [one per [3] [4] [ ] shelving bays, each face of mobile and fixed ranges].

2.7
TRACKS

.1
Material:  steel, or a combination of steel and extruded aluminum.

.2
Designed to be levelled and recessed flush with floor finish. 

2.8
CARRIAGES

.1
Squareness Tolerance:  length of diagonals across carriages shall differ by no more than 1/900 of longest diagonal.

.2
Carriages for Fixed Ranges: same as mobile carriages, except no drive mechanism. Continuous metal support all around carriage frame, matching carriage finish and mobile carriage clearance above floor.

2.9
RAISED FLOORS for recessing tracks

.1
Finish Substrate:  wood panel product to manufacturer's standard.

.2
Supporting Components:  steel, electro or hot-dip galvanized, or aluminum.

.3
Perimeter Closure:  sheet steel, galvanized, finished to match carriages, or wood, finished to match raised floor finish.

SPEC NOTE:  Delete following clause if raised floor finish is specified and scheduled in Related Sections.

.4
Raised Floor Finish:  [[     ] as specified in Section [      ]] [            ].

2.10
RAMPS

.1
Structural Component:  [sheet steel, hot dip galvanized to ASTM A653M, Z275 zinc coating] [stainless steel].

SPEC NOTE:  Specify stainless steel for ramps where floor maintenance will involve regular wet cleaning practices.

.2
Slope ramp maximum 1:10.  Conceal fastening to raised floor support framing and to lower floor at toe of ramp.

.3
Finish:  [same as raised floor] [stainless steel laminated to substrate, No. 4 finish, not less than 1.2 mm thick].

.4
Continue under fixed carriages.  Mitre ramp corners.

2.11
DRIVE MECHANISMS

.1
Provide manufacturer's standard, concealed drive mechanism, modified as required to meet specified requirements.

.2
Provide rotating crank at all mobile range ends adjacent to aisle access.

.3
Provide suitable ball or roller bearings where rotating components are connected to non‑rotating components.

.4
Mechanism shall transfer operator force from cranks to drive shafts using steel chains and sprockets, and to load-bearing drive wheels via drive shafts.

.5
Transfer carriage loads to wheels using permanently sealed, self‑lubricating ball or roller bearings.

.6
Provide spacers to eliminate friction between wheels and carriage framing.

.7
Provide spring-loaded, free-wheeling sprocket assembly designed to maintain chain tension in drive mechanism.

.8
Aisle Locks:  provide manufacturer's standard device to lock drive mechanisms at each mobile range crank.

2.12
END PANELS

SPEC NOTE:  Include this article where end of mobile ranges will be exposed to view in office environments.  Delete for systems installed in storage rooms.

.1
Type:  one piece face construction, designed for easy access to drive mechanisms.

.2
Material:  painted sheet steel, minimum 1.0 mm thick exclusive of paint finish, or manufacturer's standard wood panel product, finished as specified.  Faces shall be flat, with no visible deformation.

.3
Panel edge profile thickness:  minimum 19 mm.  Triple bend sheet steel edge profiles.

.4
Size:  width to match carriage frame, height to extend from carriage frame to above shelving top panels.

2.13
ANTI-TIP DEVICES

SPEC NOTE:  Delete this article  if height-to-width ratio of mobile ranges is less than 4:1.

.1
Anti‑tip devices shall be continuous along recessed tracks, with concealed modification of underside of carriage as required.

.2
Secure anti‑tip devices to structurally adequate building components.

2.14
ACCESSORIES

.1
Bumpers:  manufacturer's standard, in one colour.

.2
Grout:  non‑shrinking, cementitious, pre‑mixed type, compressive strength as required to support loads.

2.15
FABRICATION

.1
Fabricate components square, straight, free of warpage, sharp edges, burrs and other potential hazards.

.2
Accurately cut, machine, file and fit joints, corners, copes and mitres.  Make exposed joints and connections tight, flush and smooth.

.3
Install bumpers at maximum 1.5 m centres, aligned with bumpers on adjacent ranges.

2.16
FINISHES

.1
Finish suitably prepared steel surfaces to CAN/CGSB‑1.300.

.2
Paint colour:  [manufacturer's standard colour closest to CGSB 1‑GP‑12c, colour 501‑214, off‑white ‑ grey] [match existing shelving colour], semi‑gloss.

.3
Exposed Aluminum:  clear anodized.

.4
Finish metals in contact with cementitious material, as follows:

.1
Carbon Steel:  electro or hot-dip galvanize, or coat with zinc rich primer.

.2
Aluminum:  bituminous paint.

.5
Raised Floor Finish:   as specified in Section [   ]]  [       ] 

SPEC NOTE:  Delete following clause if end panels are not specified.

.6
Wood Product End Panels:

.1
Faces:  melamine meeting NEMA Standard LQ1, "Decorative Boards", in manufacturer's standard colour closest to colour specified for sheet steel finish.

.2
Edges:  PVC T‑type, or rigid PVC strip applied with hot‑melt adhesive, 3 mm thick, width to match panel thickness, [black] [colour selected by Minister from manufacturer's standard range.

3.
Execution

3.1
MOBILIZATION OF EXISTING SHELVING

SPEC NOTE:  Delete this article if not applicable.

.1
[Relocate and] mobilize existing shelving [as indicated on drawings] [from [    ] to [    ].]

.2
Disassemble and temporarily store existing shelving to be mobilized as required to provide space for work of this Section.  Re‑assemble and mobilize shelving [as indicated on drawings.

.3
User will unload and reload existing shelving.

SPEC NOTE:  Delete above clause and specify following two clauses if User does not wish to unload and reload existing shelving.  For security, cost or other reasons, it may not be advisable to require Contractor to unload and reload storage media.

.3
Unload existing shelves to be mobilized and store media, preserving original sequence of materials, [in location as directed by Minister] [        ], until reloading shelves.

.4
Reload shelves upon completion of performance verification, and as directed by Minister.

3.2
ASSEMBLY AND INSTALLATION, GENERAL

.1
Assemble and install mobile shelving system components to manufacturer's recommendations, to meet specified requirements.

.2
Provide back and side sway bracing for shelving without end and back panels, at end bays of each range and at alternate shelving bays within each range.

.3
Secure fixed ranges as required to meet performance requirements.

SPEC NOTE:  Delete following clause if end panels are not specified.

[.4
Install end panels to [both ends] [aisle access end] of mobile and fixed ranges.  Conceal fasten end panels.]

3.3
TRACK INSTALLATION

.1
Install in accordance with manufacturer's recommendations and to meet performance requirements [and as detailed on drawings].

SPEC NOTE:  If track is recessed in existing floor, provide drawing detailing recessallowing for anticipated variation in floor elevation, generic track detail and floor finish transition to surrounding floor.  Refer to Floor Slopes and Drifting, on Data Sheets.

.2
Mechanically interlock tracks at joints and secure with tension fastening.

.3
Anchor tracks to floor structure at spacing recommended by manufacturer, at track ends and at both sides of joints.

.4
Provide continuous grout bed under tracks [and as detailed on drawings].

.5
Continue tracks under fixed ranges.

3.4
INSTALLATION OF RAISED FLOORs AND RAMPS

SPEC NOTE:  Ensure drawings indicate extent of raised floor between tracks and adjacent walls and partitions.  Delete article if not applicable.

.1
Install raised floor continuously between tracks, along full track lengths [and as indicated on drawings].  Position as close to tracks as practicable and install so that raised floor finish is same elevation as top of tracks.

.2
Install ramps continuously along ends of systems serving as access to aisles.  Continue ramps under fixed ranges.

.3
Securely fasten top of ramp to raised floor perimeter support framing and toe of ramp to lower floor, using concealed mechanical fastening.

SPEC NOTE:  Delete following clause if raised floor finish is specified in a Related Section.

.4
[Install finish over raised floor [and ramps], to finish manufacturer's recommendations.]

3.5
SYSTEM DEMONSTRATION

.1
Arrange suitable time to demonstrate system performance to Minister [and personnel intended to operate system].

.2
Demonstrate recommended system operation and safety features.

3.6
CLEANING

.1
Promptly remove debris, surplus materials and tools as work progresses.

.2
Repair damage caused by work of this Section to existing structures and finishes.

3.7
INSTALLATION SCHEDULE

SPEC NOTE:  Use schedule when multiple shelving types are specified or, if applicable,  to facilitate bidding on multiple installations for a single contract. Coordinate schedule with plan layouts on drawings.  Edit to suit project requirements.

	Location
	Type
	Divider Type
	No. of Ranges
	No. of Bays

	[       ]
	Four post, mobile
	[sheet steel] [spring type]
	
	

	
	[Single faced]
	
	[   ]
	[   ]

	
	[Double faced]
	
	[   ]
	[   ]

	[       ]
	Four post, fixed
	[sheet steel] [spring type]
	
	

	
	[Single faced]
	
	[   ]
	[   ]

	
	[Double faced]
	
	[   ]
	[   ]

	[       ]
	Case type, mobile
	[sheet steel] [spring type]
	
	

	
	[Single faced]
	
	[   ]
	[   ]

	
	[Double faced]
	
	[   ]
	[   ]

	[       ]
	Case type, fixed
	[sheet steel] [spring type]
	
	

	
	[Single faced]
	
	[   ]
	[   ]

	
	[Double faced]
	
	[   ]
	[   ]

	[       ]
	Cantilever, mobile
	[sheet steel] [spring type]
	
	

	
	[Single faced]
	
	[   ]
	[   ]

	
	[Double faced]
	
	[   ]
	[   ]

	[       ]
	Cantilever, fixed
	[sheet steel] [spring type]
	
	

	
	[Single faced]
	
	[   ]
	[   ]

	
	[Double faced]
	
	[   ]
	[   ]
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