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SECTION 107313
RETRACTABLE TENSILE STRUCTURE
PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and other Contract Documents, listed in the agreement between the Owner and Contractor, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Fully automated, motorized retractable covering system.
1.3 SUBMITTALS

A. Product Data: Manufacturer’s technical literature for manufactured products.

B. Delegated-Design Submittal: For assemblies indicated to comply with performance requirements and design criteria, including analysis data and drawings signed and sealed by the qualified Professional Engineer responsible for their preparation including:

1. Plans, elevations, sections, mounting heights, and frame assembly details.

2. Details for bolted and pinned connections, anchorage and accessory items.

3. Required sizes of bolts, pins, plates and tubing.

4. Frame member sizes and wall thicknesses.

C. Shop Drawings:

1. Include plans, elevations, sections, mounting heights, connection brackets and frame assembly details.

2. Member sizes with wall thickness.

3. Show intended fabric attachment hardware and details.

4. Identify direction, details and locations of fabric seams.

5. Show details of fabric dimensions including length of spans, sag curvature and actual shaded area.

6. One-line power and block diagrams for system after Service Disconnect, wiring diagrams, schematics, enclosure layouts, signal and control wiring; differentiation between manufacturer and field-installed wiring; locations of connections to electrical power service including current draw calculation. 

7. Mechanical details.

8. Fabric space claim through full range of travel.

9. Fabric manufacturer’s technical data including base materials, coatings, tensile strength, fire response characteristics, surface burning characteristics and smoke developed index, and light transmission.
D. Samples: 

1. Fabric samples showing color, appearance, texture, finish and light transmittance.
2. Structure Finish: Samples showing type of finish, color texture and gloss.
E. Design Engineer Design Certification: Stamped certification by Professional Engineer licensed in the State where Project is located, stating that the design is in compliance with provisions of contract documents and local building code.

F. Design Calculations: Stamped design calculations certified by Professional Engineer licensed in the State where Project is located.

G. Commissioning Plan and Turnover Documents: Copies of reports from testing and inspection procedures. Following commissioning, submit signed turnover documents verifying the system has been installed according to the manufacturer's specifications and has met manufacturer's performance requirements.
H. Training Documents: Documents required in “Documentation and Training” Article.
1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: To include in operation and maintenance manuals. Include the following:
1. Operating and maintenance manuals.

2. Human Machine Interface (HMI).

a. HMI includes a diagnostic system.

3. Lubrication chart indicating locations of lubrication points, type of lubricant and frequency.

4. Emergency information.

5. Manufacturer's service representative contact information.

1.5 QUALITY ASSURANCE
A. Manufacturer Qualifications:

1. A minimum of eight years’ experience and ten successful, of scale and complexity equivalent to that of the En-Fold.

2. Qualifying experience shall include at least five projects of equivalent scale that has been in service for a minimum of one year with no significant service interruptions, repairs, or replacements.

B. Fabrication Capacity: Fabricator with sufficient production capability, facilities, and personnel to produce required work. The Owner and Architect shall reserve right to visit fabrication facilities.

C. Professional Engineer Qualifications: Professional engineer licensed in the State where the Project is located, and who is experienced in providing engineering services of the kind indicated. 

D. Installer Qualifications: Contractor licensed in the State where the project is located and who is bonded and insured and has rigging and hoisting experience.

E. Field Supervision: Installer shall maintain a full-time supervisor/foreman on the jobsite during the time work is in progress, and who is experienced in installing systems similar to type and scope required for this project. On-Site Technical Support provided by Manufacturer during critical phases of installation.
F. Design Standards: Use governing codes indicated under “Structural Design” of the system mechanization drawings.

G. Electrical Code Requirements: Comply with applicable NFPA 70 (NEC) and NFPA 79 (industrial machinery) requirements. Electrical enclosures shall be built by a UL 508 certified panel builder. 

H. Mill Certificates: For all structural materials including, but not limited to, bolting hardware and structural plates and shapes.

I. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

3. AWS D1.3/D1.3M, “Structural Welding Code – Sheet Steel.”

4. AWS D1.6/D1.6M, “Structural Welding Code – Stainless Steel.”

1.6 System Options: Information on drawings and in specifications establishes requirements for aesthetic effects and performance characteristics. Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of components.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Delivered materials shall match appearance and specifications of approved samples.

B. Store materials in a secure location and off the ground.

C. Remove and replace materials that arrive on site damaged or otherwise unsuitable for installation.
1.8 WARRANTY

A. Warranty: Manufacturer agrees to repair or replace components of awnings that fail in materials or workmanship within specified warranty period.

1. Warranty Period: One year from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design Product: Subject to compliance with requirements, provide the following:

1. Uni-Systems, LLC; En-Fold Retractable Tensile Structure. Website: http://www.uni-systems.com; 4600 Lake Road, Minneapolis, MN 55422, phone: (763) 404-8840.
2. Substitutions for manufactures other than those listed above: See Section 016000 - Product Requirements.

3. Include qualification data indicating 5 projects of similar scope and complexity with similar type of structure supporting tension fabric, retractable operating system and tensioned fabric as specified.

2.2 PERFORMANCE REQUIREMENTS

A. Structural Performance: Design, engineer, fabricate, and install operable system based on applicable building codes, and within deflection requirements defined under “Structural Design” on the system mechanization drawings. 
B. Fire-Test-Response Characteristics: Provide awning fabrics with the fire-test-response characteristics indicated, as determined by testing identical products according to test method indicated below by UL or another testing and inspecting agency acceptable to authorities having jurisdiction:

1. Fire Test Response Characteristics: Flame Resistance Ratings: Passes NFPA 701.

2. Surface Burning Characteristics: Class A; Flame Spread Index of 25, maximum; Smoke Developed Index of 450, maximum; when whole system is tested in accordance with ASTM E84.

C. Refer to the drawings for additional fire and flammability requirements and information.

2.3 OPERATING PARAMETERS

A. Deflection Criteria: 
1. L/120 for installations with a minimum 1/2 inch per foot of slope and drive beams of less than 45 feet.

2. L/180 for installations with drive beams of greater than 45 feet.
B. Snow Loads: The En-Fold will not be operable when snow is present. Snow loads while the En-Fold is extended are -30 psf based on the specifics of each unit and installed location.

C. Building Configurations: Situate the operator control station in a location with free and clear sight of the system during operation.

D. Operating Sequence: Set up the En-Fold to automatically extend or retract completely upon initiation. The system shall not accommodate partially extended or retracted positions unless equipped with a Multi-Position option that enables the system to fully tension the fabric at points other than fully extended.
E. Operating Speed and Time: To be determined during Commissioning, Testing, and Turnover phase of the project. Refer to drawings for additional information.
F. Operating Wind Load: Engineer the drive system to operate in wind conditions with maximum 3-second gusts of approximately 45 mph. Design the mechanization system to safely withstand (but not operate in) 50-year wind loads (maximum wind event with annual recurrence interval of 0.01). Wind pressures for system movement are +5 psf (outward pressure) and -5 (inward pressure). Wind pressures while the En-Fold is extended are +30 psf (outward pressure) and -25 psf (inward pressure). 

G. Design Life and Life Cycle Service Duty:

1. The established life cycle service duty of the mechanized system is 21,900 strokes, or 10,950 full cycles, from the retracted position to the extended position and back to the retracted position. 

H. Noise Generation: Noise Criteria 50 (NC-50) as defined by the 2005 ASHRAE Handbook – Fundamentals.

2.4 FABRIC

A. Basis of Design Product: Tenara by SEFAR. Comparable and substituted products will be judged based on the specified performance and design criteria, features, warranty, and qualifications.

1. Performance Criteria:

a. Tenara 4T40HF Light Transmission per ASTM D 1003:

1) Degree of Transmission: 38%.

2) Degree of Reflection: 59%.

3) Degree of Absorption: 3%.

b. Maximum Tensile Strength per ASTM D4851:

1) Warp: 456 pounds per inch.
2) Weft: 456 pounds per inch.

B. Features:

1. Product Contents:  PVC Free.

2. Fabric Material: ePTFE (e polytetrafluorethylene).

3. Coating Material: 100% Fluoropolymer.

4. Thickness:55mm / 0.02 Inch.
5. Weight: 1080 grams/square meter / 31.9 oz/square yard.

6. UV-resistant and colorfast.

7. Plasticizer Free.

8. Dirt and Water Repellent.

9. Color: Bright white at time of installation.

10. Manufactured in the United States.
C. Pattern and Color: [Match Architect's samples] [As selected by Architect from manufacturer's full range].

2.5 MATERIALS

A. Structural Steel: Detail, fabricate, and erect structural steel in accordance with ANSI/AISC 360 “Specifications for Structural Steel Buildings,” and “Code of Standard Practice.” All plates and shapes shall comply with ASTM A36 unless noted otherwise on the drawings.

B. Bolts and Hardware: ASTM A325 or A490, conforming to RCSC “Specification for Structural Joints Using ASTM A325 or A490 Bolts.” 
C. Nuts: ASTM A563.

D. Washers: ASTM F436, unless noted otherwise on the drawings. 
E. Non- ASTM Bolts: Alloy steel or Stainless steel, equivalent to SAE J429 Grade 5 or higher. All SAE bolts shall be lubricated with anti-seize lubricant.

F. Extruded Aluminum: Alloy 6005A and heat-treated to T5 standards. Tensile strength of 42 ksi and yield strength of 35 ksi.

G. Slide Pads: Engineered for sliding applications and the specific pressures applied to them.

H. Welding: Steel weldments shall be designed to safely withstand the specified loads in accordance with the ANSI/AISC 360 “Speciation for Structural Steel Buildings.” Ensure finished fabrication and erection dimensions are within tolerances set by AISC, except where more stringent tolerances are identified on the drawings.

I. Mechanical Components: Seal and cover all mechanical components from direct exposure to rain and moisture.
J. Grout:  ASTM C1107 Grade A; non-shrink, compressive strength 8,000 psi.

K. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-mil thickness per coat, or water-white methacrylate lacquer may be used.  Refer to drawings for additional information.

2.6 POWER, DATA, AND CONTROL SYSTEM
A. Electrical Components: Electrical components and systems mounted on mechanized (mobile) elements: Design, select, and install in accordance with NFPA 79 (Machinery). Follow NFPA 70 (NEC) for issues not covered by NFPA 79. Electrical components and systems mounted on fixed (stationary) elements: Design, select, and install in accordance with NFPA 70 (NEC).

B. Control Panels: Built according to the UL 508 specifications by a UL 508-certified panel builder.

C. Field Wiring: All components shall be cable and plug connected.

2.7 SAFETY SYSTEMS

A. Security and Access: Control panel shall be secured with lock and passcode protected.

B. Training: Provide an operation and maintenance training program for staff responsible for operating and maintaining the system in a safe manner.

C. Maintenance and Inspection Regime: Provide a regime of regular walkthroughs, a preventative maintenance program, and periodic technical inspections.

D. Signage: Supply warning and advisory placards for each En-Fold mechanization system.

E. Operations: Perform a pre-move inspection and observe the roof closing or opening to insure the system is working safely.

F. Weather Monitoring: Monitor weather conditions prior to any system moves and ensure that the En-Fold is fully retracted prior to any severe weather conditions.

2.8 FABRICATION

A. Components: Fabricate all components based on the engineered design using welded and bolted connections. Fabricate and space mounting surfaces as indicated.

B. Material and Fabrication Requirements: See drawings for additional requirements on materials and fabrication.

C. Finish and Paint Requirements: Machined steel surfaces that must remain in a plain condition shall be protected with lubricant or other rust inhibitors. 

D. Tolerances: Comply with the AISC code of standard practice, or tolerances specified in drawings, whichever is more stringent. 
E. Aesthetic Requirements:

1. Exposed Work: True to line and level with accurate angles, surfaces, and edges. Metals shall be sheared and punched clean and accurately. Remove sharp or rough areas on exposed surfaces.

2. Ease exposed edges to a radius of 1/32 inch, unless indicated otherwise in drawings. Form bent-metal corners to the smallest radius possible without impairing work.

3. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible. Locate joints where least conspicuous.
PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrate surfaces and conditions, with installer present, with compliance with installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been resolved. 

C. Starting work shall be construed as acceptance of surface conditions.

3.2 INSTALLATION

A. Erect the enclosure and En-Fold system in strict accordance with approved shop drawings. Fastening and sealing shall be in strict accordance with the manufacturer’s drawings and installation instructions. Clean all aluminum before sealants are applied.

B. Field Welding: All welding shall be performed in accordance with AWS D1.1. Welding shall be performed.by certified welders and electrodes shall be E60XX.  Weld sizes shall be no less than AISC minimum based on thickness of materials being joined.  All welded joints shall be in accordance with prequalified joint details in the AISC or AWS.
C. Field Bolting: Comply with requirements indicated in AISC code of standard practice and RCSC specification for structural joints using ASTM A325 or A490 bolts.

D. Electrical: Coordinate connection of En-Fold electrical equipment with building electrical power service.

3.3 Dissimilar Materials:

A. Aluminum may contact compatible metals such as, but not limited to: nonmagnetic stainless steel, zinc, white bronze.

B. Aluminum contacting metals not considered compatible shall be protected as follows:

1. Painting the dissimilar metal with a prime coat of zinc-chromate primer or other suitable primer followed by one or two coats of metal finishing paint

2. Placing a good quality caulking material between the dissimilar metals

3. Applying a non-absorptive tape, or gasket material

4. Hot-dip galvanizing or zinc-plating steel members after fabrication

C. Dissimilar metals shall be painted if in locations where drainage from them passes over the aluminum.

D. Where aluminum is in contact with lime-mortar, concrete or masonry, protect against corrosion by painting contact surfaces with alkali resistant coatings such as bituminous paint or water-white methacrylate lacquer.

E. Aluminum in contact with wood or other absorbing materials shall be painted with two coats of metal paint or heavy bodied bituminous paint, or the absorptive material shall be painted with two coats of paint and the joints sealed with caulking compound.

3.4 ERECTION TOLERANCES
A. Comply with the AISC code of standard practice, or tolerances specified in drawings, whichever is more stringent.

3.5 FIELD QUALITY CONTROL
A. Design Engineer Inspection: Design engineer shall inspect completed installation for compliance with design and direct correction of any portion that is not in compliance. 

B. Upon resolution of installation deficiencies, design engineer shall certify that installation is in compliance with design.
3.6 CLEANING AND PROTECTION

A. Touch-Up Painting: Immediately after erection, clean and paint field welds, bolted connections, and abraded areas of shop paint. 
3.7 COMMISSIONING, TESTING, AND TURNOVER

A. A copy of all documentation indicated in the “Submittals” article shall be bound and provided to the general contractor and owner.

B. Equipment Verification:  Verify all components described on drawings have been installed and are in good condition. Verify electrical and control wiring is properly installed and protected from weather.

C. System Performance Testing:

1. Verify extension and retraction times, and speed.

2. Verify stopping location accuracy and precision.

3. During operation of panels, verify using the amperage display that amperage is equal to or less than the predicted amperage of the drive motors, except during the final tensioning phase where the motors may briefly exceed the FLA.
4. Verify motor, brake and reducer temperature remains below maximum rated operating temperatures during operation. Verify STOP buttons on hand-held remote (if included) and any other operator control stations perform as required.

5. Perform three consecutive full cycles without mechanical or electrical faults causing any of the panels to stop mid-stroke.

6. Perform a full speed emergency stop demonstration to show that the structure and braking systems are sound.

7. All aspects of the En-Fold must be in compliance with the operating parameters during the above tests.
D. Visual Testing (VT) of all welds required, per AWS D1.1.

3.8 DOCUMENTATION AND TRAINING
A. Provide instruction by factory-trained and certified technicians for owner's personnel at the project site. 
B. Provide bound copies of training materials for each attendee.
END OF SECTION
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