SLIDING HANGAR DOORS


PART I:  GENERAL

1) DESCRIPTION

A) Bidding requirements, conditions of the contract and applicable portions of sections in Division 1 of the specifications, apply to the work of this section as fully as though repeated herein.

B) Related work specified elsewhere:

(1) Section 03300 – Concrete

(2) Section 03400 - Precast Concrete

(3) Section 07210 - Building Insulation

(4) Section 13120 - Pre-engineered Structures, Metal Wall Panels
(5) Section 16000 – Electrical
2) SCOPE OF WORK

A) Provide one (1) ??? wide by ?? high, ?-leaf, bi-parting/uni-directional electrically operated hangar door system.

3)
DESIGN CRITERIA

A) The intended design wind load for the hangar doors is to be ??? MPH, IBC 2006.  The primary and secondary framing of hangar door, upper guide rail assemblies shall comply, where applicable, with the loads and specifications in accordance with the latest American Institute of Steel Construction Specifications of Standard Structural Sections. Cold form shapes and/or hot rolled shapes shall be in accordance with ASTM A36 Specification, Steel for Bridges and Buildings.

B) The basic design criteria applies to the door and its components specified herein and shall conform to the applicable form of the following accepted and approved design specification:

(1) American Institute of Steel Construction - "Manual of Steel Construction".

(2) American Iron and Steel Institute - "Light Gage Steel Design Manual".

(3) American Welding Society - "Code for Arc and Gas Welding".

(4) Metal Building Manufacturer Association -"Recommended Design Practices Manual".
(5) Aluminum Association - "Aluminum Construction Manual".
4) SUBMITTALS

A) Shop Drawings: Submitted for approval by Architects prior to fabrication. Indicated installation details, materials used, quantity and size required.

B) Owner's Manual: Submitted prior to substantial completion.  Include recommendations for maintenance and repair.
PART 2:  PRODUCTS

1) MANUFACTURERS

A) Sliding hangar door as manufactured by Norco Industrial Doors, Franksville, Wisconsin. 53126 (phone #262-835-2600 / fax #262-835-2660)

B) Hangar doors manufactured by metal building manufacturers are absolutely not acceptable in this application.

2) MATERIALS

A) Bottom Rail System

(1) Anchor Bolts shall be suitable for use intended with double nuts for leveling bottom rail supports.  Anchor bolts and nuts shall be ASM Specification A307, grade A or better.

(2) Rail Supports are factory cut to size and punched hot or cold rolled angles or channels of minimum yield strength of 36,000 psi for leveling and supporting bottom rails to prevent movement during normal erection, concrete pouring and finishing operations.

(3) Bottom Rail to be ASCE specification rail of the proper weight to accommodate the design, thrust and weight loads for each specific installation. Verification of proper bulb width to preclude any brinelling of track or bottom rollers for service life of building must be available.
B) Door Framing

(1) Jambs shall be hot rolled structural channels per ASTM specification A36. Deflection at maximum wind loading may not exceed L/120.

(2) Door Headers shall be hot rolled structural channels per ASTM specification A36 and specific design load requirements.  Door Headers shall be designed with Teflon bushings on each end to accept the structural pipes. 
(3) Door Girts to be cold formed channels having minimum yield strength of 50,000 psi to accommodate specific design load requirements.  Girts shall be designed for simple span condition and sized to permit exterior and interior sheeting and blanket insulation without causing jamb seal interference, abrasion or wear.

(4) Bottom Rollers –Each wheel shall be of adequate diameter (minimum 229mm) to be easy rolling and designed to withstand all radial and thrust loads imposed by dead loads and wind pressure on the door.  “V” groove or caster type wheels are not acceptable for this installation. Roller assemblies to be designed so as to be removable from door without removing door from opening. Re lubrication fittings and Timken or equivalent roller bearings with grease seals must be used.

(5) Upper Guide Roller Assemblies shall be grouped in pairs at both ends of each door header with horizontal polyurethane rollers operating  perpendicular to the web of the upper guide rails. Rollers are to have permanently lubricated bronze bearings. Calculations to demonstrate the ability of transmitting tributary wind loads shall be provided. Upper Guide Rollers accept a maximum of 60mm of live load roof deflection down and 60mm of wind load roof deflection up.

(6) Weather Seals shall be 2 ply fabric reinforced 3 ply neoprene rubber  designed to provide a weather tight door seal around the entire perimeter of the door when the doors are in their closed position. Spaces between and around each door leaf, jamb, head and still to have seals as manufactured by the door manufacturer mounted on exterior side of door center line to insure maximum resistance to penetration of blowing rain, snow, sand and dirt.

(7) Drive Units: Mount on the center leaves of the door system so as to drive one or both of the bottom rollers of each powered leaf. 
(8) Pick-Up System: Door pick-up shall be by mechanical pick-up brackets mounted to the trailing edge of each door leaf. 
(9) Exterior and Interior Siding: Preformed metal siding, necessary trims, siding accessories, and insulation shall be furnished by the siding contractor or building manufacturer.  Norco will provide detail drawings for the required siding and trims.

C) Upper Guide Rail System
(1) Upper Guide Rail shall be a " H", " I", or wide flange beam shape and shall conform to ASTM Specification 36 or better.  Size, weight and length shall be as required for door design, wind loads and building requirements. The bottom flange of the upper guide rail shall act as a retainer in conjunction with the upper guide roller assemblies so as to prevent the doors from accidental disengagement. The web of the rail shall be sized to accommodate building deflection, permitting unopposed operation of the doors under maximum live load conditions.  Upper guide rails are pre-punched for assembly with the structural support and soffit closure plate.
(2) Structural Support shall be wide flange beams, and support the upper guide rails on a maximum of 3m centers.  
(3) Soffit Closure Plate shall be a 14 gage galvanized sheet steel sandwiched between the guide rails and track brackets so as to act both as a soffit, and a diaphragm to help distribute the tributary wind loads of doors into the building structure. 

(4) All Upper Guide Rail System components (Upper Guide Rails, Structural Supports, and Soffit Closure Plate) to be designed and pre-punched so as to allow assembly on the ground in 3m (nominal) modules for ease of installation.

D)  Electric Operating System
(1) Drive System: Designed to move the powered leaf at a minimum speed of 14m per minute at 90km/hr wind load conditions

(2) Drive Unit: Unitized assembly, consisting of a gearhead motor, overload, emergency disconnect clutch, and necessary roller chains and sprockets.

(3) Motor: Single speed, squirrel cage type of sufficient size to operate the leaves at not more than 75 percent of rated capacity. 

(4) Drive Bases: The drive bases shall be adjustable and shall be designed to rigidly support the drive components without deflection or torsional rotation under the operating loads.

(5) Variable Frequency Drive: (VFD) shall produce an adjustable-frequency, adjustable-voltage, Pulse Width Modulated (PWM) three phase, 480V or 208V, sine wave output when powered from a three-phase, 480V, 60Hz input. The drive shall be suitable for use with NEMA Design B, ac induction motors with a 1.15 service factor. Alternate adjustable frequency drives techniques other than PWM technology will not be considered. Drives shall be designed, constructed, and tested in accordance with NEMA, UL, NEC, and IEEE standards. Drives and all supplied options shall be UL approved and listed according to UL 508. Drives shall be solid state, electronic and programmable for time and value of motor speeds and shall maintain constant torque characteristics over the motor speed range. Drives shall be factory wired, with overload and under voltage protection, equipped with electrical interlocks and with transformers and relays for control circuits, all enclosed in a (NEMA 4, wet location) enclosure with a disconnect switch, capable of being locked in the OFF/OPEN position. Power voltage shall be 480V or 208V, three-phase and control voltage shall be 24VDC. One complete variable frequency drive will be provided for each power operator.
(6) Limit Switches: Heavy-duty snap acting type with roller lever arms to stop the powered leaf in the fully opened or fully closed position. Mount switches on actuators, which provide sufficient over travel to permit the door leaf to come to a complete stop without overrunning the limit switch.
(7) PLC : The PLC will be factory programmed to allow the hangar doors to start from a full closed position and run at half speed for 0.75m, then ramp up to full speed. At 0.75m from full open position, doors are to ramp down and run at half speed before stopping.  During door operation doors will slow down 0.5m prior to impact with adjacent door and speed-up to normal operating speed 0.5m after impact. 
(8) Operating Mechanism: Covered on the interior of the leaf by a hinged covered door. 

(9) Warning Buzzer/Strobe Light Signal Column: Pulsating audible/visual signal column installed on the powered leaf of hangar door system. Audible volume of warning buzzer of not less the 80db.  The warning device shall automatically signal movement of the powered leaf and shall pulsate continuously while door is being operated.
(10) Control Panel:  Control must meet UL 508A, 508, File No. E61997: Type 4 and Type 12.  NEMA/EEMAC Type 4 and Type 12.  CSA File No. LR42186 Type 4 and Type 12 VDE 1P66.  IEC 60529, IP66
(11) S.O. Wire:  Provide an overhead electrical wiring system specifically designed for each installation, pre-assembled into one section per operator. Each section shall contain sufficient No. 12 or 14 (factory specified) gauge 600 volt type S.O. rubber cover electrical cable for direct attachment to the supply at one end and the drive unit service outlet at the other.

(12) All wires, junction boxes, fittings, conduit, and necessary fittings are supplied by the electrical contractor.  Refer to the Norco electrical drawings for installation details.

PART 3: EXECUTION

1)     FABRICATION

A) Structural: All Shop fabrication shall be in accordance with standard practice of American Welding Society and shall be done in a neat and workmanlike manner.

B) Connections: All primary door frame connections shall be welded or bolted using workmanlike methods. Exposed joints and connections shall be neat, clean and close fitting.  All welded joints shall develop 100 percent of the strength of the intersecting members.

C) Fasteners: All bolts used for structural connections will be Grade 5 or A 325 or better.  All fastener, nut and washer finishes shall conform to ASTM Specification #B-117-57T for 6 hour Salt Spray Test for zinc or cadmium coating.  Grade 2 or A 307 bolts are not acceptable for hangar door application.

D)  Painting:
(1) All structural steel members shall be cleaned free of oil, dirt, rust, loose scale and foreign matter prior to painting meeting a SSPC-SP-10-85 near-white blast cleaning specification.
(2) All structural members shall receive one shop coat of red oxide primer.

(3) All fabricated or purchased items shall have an identifying number corresponding to marking shown on erection drawings.  The marking shall be stamped, stenciled, tagged or printed on these items after shop paint has been applied.

2) INSTALLATION

A) Doors, bottom rail system, and upper track system shall be erected by Norco Industrial Door and in accordance with approved shop drawings

(1) Supply and installation of necessary conduit, wire, and j-boxes to interconnect electrical components by the electrical contractor

(2) Installation of electrical components (limit switches, light/buzzer, control panel, and festooned cable) by electrical contractor

3) WARRANTY
A) Provide each installation with a 1 year certificate of Limited Warranty.
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