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Part 1  SEQ CHAPTER \h \r 1GENERAL
1.1 Related Sections 
.1 Section 01 33 00 – Submittal Procedures.

.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.

.3 Section 01 78 00 – Closeout Submittals.

.4 Section 01 91 13.13 – Commissioning (Cx) Requirements. 
1.2 INSTALLATION

.1 Where unit prices are requested:  units shall include cost of supply, installation and maintenance of these components, and all associated accessories. 

.2 Provide the required number of installers/technicians needed for the installation to comply with the schedule, specified herein.

.3 Undertake installation during normal working hours, unless otherwise agreed to by the Owner, or as specified herein. Normal working hours are between 8am and 5pm, Monday to Friday. Work on holidays, weekend, and off hours during the week to meet the schedule are to be as agreed to by Owner at no additional cost to the Owner.

1.3 DELIVERY, STORAGE AND HANDLING
.1 Delivery: Do not deliver any units or system components until room to receive system is ready for installation.

.2 Schedule for delivery, storage, handling and installation must be coordinated with Owner.

.3 Crate, package and protect all components as required to prevent damage in transit to job site and during storage, handling and assembly. 

.4 Protect completed construction against damage. Damage repair to be the responsibility of the Contractor as directed by the Owner.

1.4 WARRANTY

.1 Provide a written guarantee signed and issued in the name of The Owner, executed by the Contractor, installer and manufacturer stating to repair or replace units that fail in materials and workmanship within the specified warranty period. 
.2 Provide a Lifetime Warranty from the date of Substantial Completion for shelving, mobile carriages (structural frames). Structural frames shall be deemed to exclude all moving parts, controls and guides that have immediate contact with any moving parts.

.3 Provide a Five (5) Year Warranty from the date of Substantial Completion for all equipment, moving parts, controls and guides other than structural frames and motors.
1.5 PREVENTATIVE MAINTENANCE

.1 Provide Owner with all preventative maintenance, scheduled or otherwise, required to maintain peak performance of all systems installed by the Contractor from the date of Substantial Completion, for a period of one year. Provide annual warranty inspection and free estimate of any work required for the duration warranty period, and not covered by the warranty. 
.2 Maintenance will include:
.1 All routine preventative maintenance activities, repairs and any major overhaul of the system or its components.

.2 Replacement of all parts due to wear or failure

.3 Diagnosis and repair of all system breakdowns

.4 Provide all parts required for repairs

.3 The Owner agrees to pay for all preventative maintenance following one year warranty period. Scheduling activities and costs are to be agreed to by Owner prior to commencing any work.

.4 Provide all field services within two (2) work days of notice from the Owner of a possible defect.

.5 Where a technician is not available within the prescribed response time, provide a technician from another jurisdiction, at no additional cost to the Owner, in order to comply within the prescribed response time. 


1.6 REPLACEMENT PARTS

.1 Replacement parts are those that are used to replace worn or damaged parts to insure peak performance of a system already installed or to replace spare parts. 

.2 Be able to provide replacement parts for all items supplied under this contract that have become worn or damaged, up until five (5) years after installation is complete.

.3 When supplying replacement part, the Contractor reserves the right to request the return of the worn or damaged part. 

1.7 ON-SITE STORAGE


.1 Assume storage at the place of installation consists of the immediate area of the installation only and that is available for the duration of the actual installation only. Assume no on-site storage before or after the installation and assume no additional storage during the installation. 

.2 Provide off-site storage as required at no additional cost. 

.3 The Owner makes no guarantee as to security of the space used during installation, and will only take possession of the installation once it is substantially complete.

1.8 BASIC DESIGN CRITERIA 

.1 The basic design criteria are Solid, Simple, Durable and Safe. Other technical design criteria such as loading capacity, maximum deflection and dimensions are directly related to the type of shelving units, and items stored.  Assume shelf design for paper storage.  Detail of weight to be determined by Owner and show on drawings.
.2 Shelving and Storage Unit Performance:  Finishes possessing any physical or chemical feature may contribute to the deterioration of stored materials records cannot be used. The Owner is the sole judge of unacceptable features. Unacceptable features include, but are not limited to: 

.1 Finishes, lubricants, adhesives or other materials off-gassing vapours accelerating deterioration of stored materials

.2 Construction of inadequate strength creating a physical hazard to stored material or user personnel

.3 Rough textured finishes and storage unit configurations with projections, ridges, obstructions or sharp edges that would damage materials and their storage containers in the course of normal retrieval and re-filling operations 

1.9 SUBMITTALS 

.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
.2 Complete Engineering Calculation Package certified for loading requirements indicated in this documents and sealed by a licensed structural Engineer licenced to practice in the Province of Newfoundland and Labrador, including but not limited to:

.1 All types of shelving units described in this document
.2 All types of carriages described in this document 
.3 Colours: Provide a sample card of standard epoxy polyester hybrid dry powder colours available. 

.4 Submittals shall show:

.1 Dimensions

.2 Material thickness, gauges

.3 Lists of materials with material identification welding type, size, location, etc. 

.4 Manufacturing tolerances

.5 Geometrical tolerances

.6 Machining and grinding tolerances

.7 Drawings shall be in accordance with Department of Transportation and Infrastructure, Pmda found on https://www.gov.nl.ca/ti/works/pmdajanuary2014/. Submission shall include: Plan layouts of all fixed and movable shelving units including rail location.
.1 Plans, sections and details of carriages supporting movable storage units. Show drive units for movable storage units and indicate types and locations of safety devices. 
.2 Plans, sections, and details of fabrication and installation of all types of movable and fixed storage units. Sections and details of carriage rail system. 
.3 Layouts and installation diagrams for all rail anchors, other fasteners, and connections to be placed in existing structural concrete floor.
.4 Calculations showing structural capability of systems to support loads and to meet design criteria specified herein prepared and stamped by a Professional Engineer. 

.5 Project Schedule: Provide a schedule for delivery, and installation coordinated with the proposed scheduling information.

1.10 CLOSEOUT SUBMITTALS

.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

.2 Include parts lists for operable equipment and adjustable storage systems. Show safety devices. Provide instructions for cleaning and maintenance of all components and finishes. Indicate names, addresses and phone numbers of sources for parts and service.

1.11 COMMISSIONING

.1 Operate each type of fully loaded movable storage unit in each direction, accessing each row of shelving successively and then accessing appropriate row to cause greatest cumulative simultaneous movement of rows.
.2 Observe and evaluate operation. Record smoothness of operation, responsiveness of the driving mechanism, ranking, deflection and ability of loaded rows to start, stop and push multiple carriages. Record failures and indicate corrective measures taken.

.3 Additional tests may be performed as directed by the Owner in order to verify the test results. These tests will be at the expense of the Owner if the original test results are proven valid.

.4 Upgrade as required for proper operation and re-test for proper performance as necessary until acceptance is obtained. 

1.12 TRAINING

.1 Provide training in accordance with Section 01 79 00.13 – Demonstration and Training for Building Commissioning.

.2 Provide proper training to operators and maintenance crew about the movable-shelving systems. This training should include emergency operation aspects in case of failure in operation or any other emergency situation. It should also include training for normal operations and inspection to prevent failures of malfunctions. 

.3 Make a final check of movable shelving system operation, with Owner’s personnel present and just prior to date of substantial completion.

1.13 EXISTING CONDITIONS

.1 Visit site prior to tender close.  Discuss with operator and Owner material to be stored.
.2 Prior to the producing of shop drawings installation of mobile and/or fixed shelving systems, visit site, check as-built conditions. Discuss with Operator, with Owner present, shelving layout and variation of shelving depths to accommodate items to be stored.  Assessment of material to be stored prior to tender close may affect shelving size.  
.3 No change order will be issued after tender close for changes in shelving and /or carriage sizes, to accommodate existing material to be stored. 

1.14 QUALITY ASSURANCE

.1 Installer qualifications: minimum one (1) year experience installing systems of similar size and complexity as project requirements, and is the manufacturer’s authorized and certified representative.

1.15 CLEANING

.1 Maintain premises where installation is undertaken in a neat and tidy manner at the end of each working day. Dispose of garbage off-site in accordance with Section 01 74 21 – Construction/Demolition Waste Management and Disposal. Do not use the Owner’s garbage containers for this purpose, unless agreed to by Owner.

Part 2 PRODUCT

2.1 COMPONENTS
.1 Tracks:
.1 Made of minimum cold rolled steel rail assembly of 19 mm high x 25 mm wide inserted in a corrosion resistant aluminum sub-rail. Rail contact surface shall be minimum 25 mm. Rails shall be designed to carry leads of 1385 kg/m of carriage.
.2 Sub-rails:
.1 Sub-rails shall be leveled with sell-leveling screws above and below the walking surface. Shims shall not be accepted. 
.2 Sub-rails shall be designed to be anchored on top of the structural floor and to allow for adjustment so sub-rails can be leveled over an uneven floor.
.3 All rail and sub-rail connectors shall have interlock steel connectors.
.4 Tracks shall be layered and staggered to ensure a smooth weight transfer from one track to another.

.5 Rails shall be positioned, leveled and grouted, allowing at least 6.0 mm grout under high point.

.1 Grout to be non-metallic, non-shrink, non-chloride, polypropylene fibre reinforced cementitious grout.

.2 Grout to have minimum 55 MPa compressive strength at 28 days.
.3 Grout to be worked under rails, insuring no voids under rails. 

.4 The Owner will undertake compressive strength tests on 50 mm grout cubes in accordance with ASTM C109 at 7 and 28 days and simulated baseplate or plate void tests (Lane and Best - Aci Journal Nov/Dec 1981) at 7 days. Frequency and quantity of test to be determined by the Owner.

.6 Rail Levelness:


.1 2.0 mm maximum variation from true level within any system,

.2 1.5 mm maximum variation between adjacent rails, perpendicular to rail direction,

.3 0.76 mm maximum variation in 3.05 m of rail length, along any rail.
.2 Floor/Ramp: 

.1 Finished elevation of the raised floor shall be flush with the top of the rails.
.2 Floor panels shall be constructed of a minimum 19 mm thick plywood.

.3 Floor panels to be provided between all rails, full-width of system.

.4 Floor panels to be provided with built-in floor anchors to provide a continuous leveled floor surface.

.5 Ramps shall be constructed of minimum 2.7 mm steel, and shall not extend beyond the end of the carriages. Ramps shall have a maximum slope of nine (9) degrees.

.6 Floor and ramp shall be constructed to prevent any warping or deformation of the floor panels in a normal operating environment.

.3 Carriages:

.1 Mobile and stationary carriages to be riveted-bonding construction, “C” shaped profiles, 38 mm deep x 127 mm high, minimum 2.7 mm steel.
.2 Maximum capacity to be 1385 kg/m.

.3 Carriage straightness to be no more than 6.0 mm maximum deviation from true straight line.

.4 Joint or connections, spliced or welded, to be free from permanent set or slippage when exposed to forces encountered during normal operation procedures.

.5 Secure shelving and storage units to carriage frames using vibration-proof anchors. No shelving and storage unit attachment hardware shall be visible on exterior face of carriages,
.6 Splicing of carriage frames to be bolted type designed to maintain unit alignment under specified load and operating conditions.

.7 Stationary carriages to be of same construction and height as mobile carriages. Stationary carriages to be anchored to rails.

.8 Provide carriage bumpers to avoid metal-to-metal contact between ranges.

.9 Carriage guides to be designed to insure that carriages are always perpendicular to rails.

.4 Drive/Guide System

.1 Provide full length torque-resistant tubular drive shaft, 33 mm outside diameter x 29 mm inside diameter, to prevent carriage whipping, binding and excessive wheel and rail wear.
.2 Wheels to be 127 mm outside diameter solid 1045 cold rolled steel, minimum load capacity of 1452 kg.

.3 Wheels to be precision ground, balanced and case hardened. Dual flanged and sloped to insure efficient guidance.

.4 Each carriage to have a minimum of two drive wheels and two load wheels per rail for all drive assemblies

.1 Drive wheels to be flat; load wheels to have spherical surface to reduce friction.

.5 Movement Controls:

.1 Movement controls to be a chain sprocket drive system, to provide uniform movement along the total carriage length, even with unbalanced loads on the carriage.

.2 Drive system gear ratio to be a minimum 7.0 kPa pressure to move a load of 2700 kg.

.3 Operating handles to be three-spoke type, 19 mm diameter, transmitting power through the chain drive to the drive wheels.
.4 Provide operating handles on drive end of carriages.
.6 All wheel bearings and drive mechanism bearings shall be permanently shielded and lubricated.
.7 Allow access to drive system components through readily removable base shelf assemblies and protection case (required) for maintenance purposes.
2.2 SHELVING

.1 Shelving to be fully adjustable in order to optimize the clear height. 

.2 Provide the number of shelves with clear spacing, from shelf to shelf, as indicated on drawings.

.3 Closure panels between uprights at both ends of the shelving unit are not required from an operational point of view. However, the supplier is responsible to include and justify any structural element as closure panel that will provide structural rigidity, durability of the storage system as well as safety of the stored material. 

.4 Shelves must:

.1 Be designed to support a 60 kg/m maximum load with a maximal deflection of L/280. 

.2 Have front and rear edges turned a minimum of three times; side edges turned a minimum of one time if the shelf supports attached to the upright do not support the shelf continuously front to rear.

.3 Be formed in order to have no gaps greater that 3mm between back-to-back shelves as well as 6mm with adjacent shelves, shelf supports or closure panels. 

.4 Be made from steel not less than 1.4 mm thick.



.5 Have top surface flat without holes and with no lips projecting above shelf surface along edges. Have not sharp edges or edge configuration that can damage media. 




.6 Be easily adjustable vertically at 25 mm increments without requiring the use of any tool.

.7 Heavy duty shelf or shelf support:

.1 Designed in order to protect the shelf against permanent damage caused by a 100 kg point load applied on the front flange (stepping-on effect).

.2 Have a shape compatible with the standard shelf or shelf support in order to not affect the standard shelf thickness and to be usable with a standard shelf support on the back of the shelf or with the standard shelf supports on both sides. 

.3 Designed to be added or detached from the unit without the use of tools or fasteners.

.8 Shelf Supports and Reinforcement must:

.1 Provide sufficient reinforcement to support full load and to respect the maximum deflection allowed.

.2 Be designed to anchored to the upright without the use of tools or fasteners.
.3 Be designed to allow a drop-in or slide-in shelf installation.

.4 Have intermediate reinforcement required to avoid deflection and buckle, especially when extra depth or span of shelf requires.

.9 Sliding Reference Shelf must:

.1 Be placed one per each side of each aisle.  Reference shelves are to be placed on the units closes to the 1/3 point on the aisle. One shelf on the opposite end of the aisle from the other.  Shelves are to be placed under the third book shelf.  So it’s not to be more than 1200 mm above finished floor.

.2 Be 270 mm deep x width of shelf.

.3 Be made from 1.4 mm thick, reinforced on each side with steel angles.  For securing to slides.  All neatly welded and grind to remove sharp edges and corners.

.4 Operate in double extension ball bearing slides equipped with rubber bumpers on each end of track.

.10 Be securely attached to a standard adjustable shelf with 1.9 mm “Z” brackets and at least two (2) bolts on each end.  The assembly shall be installed so that the front edge of the sliding shelf extends 25 mm beyond or flush with the face of the adjustable shelf for ease in locating.  After the shelf is installed it must be possible to relocate the assembly with ease and without the use of tools.

.5 Locked shelving rows must:

.1 Be fully operable mobile units locked in a fixed position.

.2 Be able to be made operable.

.3 Have the rail extended under them. Have the wheel carriage assembly locked to the rail in order to disperse the weight of loaded locked rows through rails to floor similar to a movable row.  Additional brackets, protrusions and/or penetrations of the slab will not be accepted.

.6 Fixed (static) units:  must be capable to be mounted on base, same height as carriages and be capable of being mounted on carriages at a later date.
2.3 SAFETY FEATURES
.1 Provide anti-tip devices, devices must not impede the movement of the carriages.

.2 Carriage Locking Latch: locking flip-down latch located on the operating handle, allowing user to lock respective carriage. Operating handle to display a red display with visible “LOCKED” when flip-down locking latch is engaged.

2.4 FABRICATION - GENERAL 

.1 Metal Fabrication:
.1 Form metal fabrication must be:
.1 From material of size, thickness and shape indicated but not less than that needed to comply with performance requirements indicated

.2 Fabrication dimensions must:
.1 In accordance with drawings be as indicated or accepted on shop drawings, using proven details of fabrication and support.

.2 Not be longer than the maximum overall dimension indicated on drawings.  
.3 Metal utilized must:
.1 Be as indicated or specified for various components of each metal fabrication
.2 Where not indicated, should be carefully selected by supplier for the specified application and technically justified in the Material Selection list
.3 Use prime furniture steel, stretcher or roller levelled
.4 Be free of scales, buckles or other defects

.4 Exposed work must:
.1 Be to line and level 
.2 Have accurate angles and surface
.3 Have straight true edges

.5 Surfaces must be:
.1 Free of sharp or rough areas

.6 Shear and punch metals must be:
.1 Clean and accurate
.2 Without burrs
.7 Weld corners and seams must:
.1 Be continuous, smooth and meet all structural requirements and comply with CWA-W59 or AWS recommendations

.2 Use material and methods that minimize distortion, develop strength and improve corrosion resistance of base metals

.3 Be done by obtaining fusion without undercut or overlap
.4 Have flux removed immediately

.5 Have both weld and surface smooth and blended so that no roughness shows after finishing
.6 Have contour that matches those adjacent samples of finished welds will be submitted to the Owner for acceptance

.7 Deficient welds will be corrected and submitted for Owner’s acceptance
.8 Metal Components must be:
.1 Cut, reinforced, drilled and tapped to receive finish hardware, bolts and similar items
.2 Assembly

.1 Exposed connections must
.1 Be located where least conspicuous
.2 Have hairline joints, flush and smooth

.3 Use concealed fasteners wherever possible
.4 Use exposed fasteners of type indicated on drawings of Hexagon socket button head cap screw type bolts.

.3 Shop assembly must:
.1 Be as complete as possible to minimize field splicing and assembly. Disassemble units only as necessary for shipping and handling limitations. 
.2 Clearly mark units for reassembly and coordinated installation
.1 Use connections that maintain structural value of joined pieces

.4 Anchors must be the type indicated:
.1 Compatible with supporting structure
.2 Fabricated and located to provide adequate support and resistance for intended use

2.5 CANTILEVER SUPPORT SYSTEM

.1 Uprights must:

.1 Be formed of 1.6 mm steel into a channel shape with 12.5 mm stiffening flanges. The channel is to measure 50 mm in the web and 33 mm at the front and rear faces. 
.2 Present a smooth box shape 50 mm x 66 mm in cross section with eight right angles band when bolted to the adjoining column of the next unit or bolted to an end cover.  Be perforated full height on both faces of the column with a row of slots shape 25 mm on vertical centres. In adjoining, columns, rows of slots to be 16mm on lateral centres. Columns to be marked every 75 mm to facilitate the visual positioning of shelves.
.3 Be provided in the quantity of two per section of range in order to allow system to be modular. 

.2 Top spread tube must:

.1 Be a fully closed tube of 1.6 mm and 50 mm x 50 mm square. 
.2 Be securely electric welded with continuous welds to the upright columns at the height to be continuous through shelving on base shelves. 

.3 Bottom spreader channel must
.1 Be channel shaped, open to the floor.
.2 Be of 1.6 mm steel
.3 Be electric welded with continuous welds to the upright columns at a height to be continuous through shelving on base shelves. Have slots to perform levelling function at the column.

.4 Cantilevered shelves and dividers must:
.1 Be fabricated of 1.3 mm cold rolled steel
.2 Have necessary reinforcement to support a distributed load with a deflection of no greater than 12 mm
.3 Provide 2 dividers per shelf unless otherwise noted on drawings for more.
2.6 METAL FINISHES DRY-APPLICATION POWDER COATING

.1 Metal surface should be finished:
.1 Stainless steel or aluminum specified to have natural finish must be coated.

.2 All other metal to be used in fixtures must be powder coated.
.2 Powder coating application process:
.1 Electro statically applied, heat cured, inert, odourless epoxy polyester hybrid dry powder coating. 
.2 Coating free of and requiring no organic solvents or drying oils for application, curing, clean-up. Use of finishes that contain materials or formulations that will gas off vapours during any part of the life span of the finish material are not permitted. 

.3 Coating requirements are:
.1 Minimum 0.0254 mm dry film thickness.
.2 Level, smooth, even, non-abrasive and uniform all runs, wrinkles, grittiness, roughness and pigment separation will not be accepted. 


.4 Pre-treatment: Prior to finish application:
.1 Clean all metal surfaces by chemical immersion, hand wash followed by vapour bath or other means to leave all surfaces clean and free of grease, oil, rust, scale, drift or other extraneous material. 

.2 Inspect all materials to ascertain that no chemical or other residues remain from the cleaning process.

.3 Curing: Properly cure finishes in strict accordance with the manufacturer’s instruction to assure that no under-cured finish remains to endanger stored materials or no over-cured finish is present that will cause the ultimate failure of the finished material. 
.4 Defective Finishes: Materials with defective finishes will be rejected by the Owner. 

Part 3 EXECUTION 

3.1 GENERAL 

.1 Coordinate with the Owner for the schedule for rail installation.

3.2 INSPECTION

.1 Prior to fabrication, inspect job site:

.1 To verify dimensions.

.2 To review job conditions relative to execution.



.3 To incorporate and identify field observations on shop drawings. 

.2 Prior to delivery and installation, inspect job site:

.1 To re-confirm field dimensions.

.2 To verify floor level and flatness.

.3 To observe conditions affecting the work. 

.4 To notify Owner in writing of conditions detrimental to the proper and timely completion work. 

.5 To assure that all unsatisfactory conditions have been corrected before the beginning of work.

3.3 SCHEDULING

.1 Schedule and sequence installation of movable shelving system rails, carriages, assembly, and placement of fixed and movable storage units with Owner to minimize possibility of undue noise. 

.2 Do not install movable and locked in place shelving units in place until after in fill structure is in place.

.3 Do not install static units until floor covering is in place.  
3.4 INSTALLATION 

.1 General 

.1 Install all shelving systems in strict accordance with approved submittals and manufacturer’s instructions using skilled, trained and licensed personnel. 

.2 Assure that a qualified and experienced field superintendent who is a member of the manufacturer’s regular staff, is on site at all times during installation.

.2 Coordination: Carefully coordinate all on-site activities with the General Contractor before bidding. The activities include, but are not limited to the following:

.1 Delivery 

.2 Pre-installation conference

.3 Room inspection 

.4 Rail Installation 

.5 In fill of rails and technical assistance

.6 Storage system installation 

.7 Inspection and fine-tuning of system 

.8 Visits on-site

.3 Be responsible to:

.1 Confirm in writing with the Owner of any activities to be done on site at least three (3) working days in advance. 

.2 Organize a Pre-Production Conference: Following qualification and prior to development of shop drawings, meet at project site of other mutually agreed upon location, with Engineer, Construction manager, Architect, Concrete Supplier, Concrete Finisher, and other entities concerned with the installation and performance of the work of this section. Discuss requirements relevant to the production and installation of the specified archival storage systems. Review requirements for structural and finished floor construction relevant to storage systems including camber, tension wire embedded in concrete slab, levelness and flatness tolerances and finishes. Coordinate scheduling for deliveries and installation of storage systems. Also, discuss fire regulation requirements, sprinkler clearances, aisle dimensions, lights, etc. Make tentative schedule for pre-installation conference. Record discussions and agreements and furnish copy to each participant prior to convening conference. 


.3 Organize a Pre-Installation Conference: Prior to scheduling any deliveries of storage system components meet at the project site with same entities listed above. Review installation requirements and inspect areas to receive storage system components. Review requirements for rail installation and adjustment and in fill and finishes between rails. Coordinate delivery schedule and receiving/storage areas. Record discussions and agreements and furnish a copy to each participant. Provide at least five (5) working days in advance notice to participants prior to convening conference.

.4 Take Field Measurements prior to preparation of shop drawings and fabrication, where possible, in order to ensure proper fitting of work. Allow for adjustments and fitting wherever filed measurements before fabrication might delay work. 

.5 Provide equipment, tools and skilled unionized personnel to unload, transport and install the shelving system, and to clean site after each installation step. 

.6 Accept the rooms from the Owner before installation of rails, shelving, or static shelving. 

.7 Confirm in writing with the Owner of any unacceptable condition of the Room in order to have all corrections completed before acceptance of the Room. 

.8 Cover the cost of building damages caused by the supplier or one of his representatives during the duration of the project. 

.4 Delivery and handling restriction: The use of equipment or existing construction for delivery, handling or storing materials must be resolved by the Contractor with the Owner. 

.5 Preparation: Prepare existing construction as required for installation or application of all materials and systems. 

.6 Rail system installation: Supervise rail anchoring, adjusting, levelling and grouting in to place. 

.1 Furnish inserts and anchoring devices for carriage rails and other equipment, which must be set in concrete or built into masonry for installation of work. Coordinate delivery of inserts and anchorage with other work to avoid delay. 

.2 After rail installation and curing of grout, inspect installation to verify that: 

.1 All connections and anchors are complete and tight.

.2 All rails bear on full and continuous grout bed.

.3 All rails are level, parallel and in proper alignment. 

.4 All joints are tight and without gaps. 

.3 Owner acceptance of rail installation is required to proceed further with the installation. 

.7 In fill installation in floor recesses is permitted only after inspection of rail installation. In fill by the Owner, but technical assistance to assure proper operation of the system will be provided by the supplier. In fill will be done prior to installation of carriages allow four (4) working days in schedule for Owner to install.

3.5 CARRIAGE INSTALLATION

.1 Assemble and install carriage units in accordance with approved submittals and manufacturer’s instructions. 

.2 Test for smooth rolling cooperation. 

.3 Adjust and align as necessary prior to placement of drive units and shelving units. 

.4 Install and test drive mechanism to shelving unit installation. 

3.6 STORAGE UNIT INSTALLATION

.1 Deliver, uncrate, assemble, erect, adjust to fit, set in place as shown-on layouts, and level equipment included herein required locations as shown in Drawings. 

.2 Provide all items and accessories necessary for proper operation, serviceability and appearance of units whether these items are specifically called for in these specifications of not. 

3.7 CLEANING
.1 Clean all surfaces of storage systems on exposed and semi-exposed surfaces at completion of work just prior to substantial completion.

.2 Factory re-finish items that cannot be field restored to like-new condition to the satisfaction of Owner. Do not introduce prohibited or untested materials into any repair work. 

.3 Clean site promptly: Remove all debris resulting from delivery, assembly and installation of storage systems. Leave work areas broom clean daily. 

3.8 PROTECTION 

.1 Protect completed fixed and movable storage systems from damage by subsequent construction. 

3.9 USE OF STORAGE SYSTEM

.1 Use of fixed or movable storage units by Contractor or any construction personnel for storage of construction materials or any other purposes is strictly prohibited. 

3.10 FIELD QUALITY CONTROL and commissioning

.1 Test and adjust all movable storage units for proper operation. Replace defective parts and make repairs as necessary to correct faulty operation and test until units operate properly. 

.1 Load testing and acceptance of movable storage systems will be phased and scheduled according to spaces as designated by the owner. 

.2 Test actuation and operation of all safety mechanisms: adjust or replace until proper operation.

.2 Remove and replace components that are chipped, scratched, or otherwise damaged and which do not match adjoining work. Provide new matching units.

END OF SECTION
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