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[bookmark: _GoBack]SECTION 02822 – BUILDING FENCING SYSTEMS - CHAIN-LINK 

PART 1. -  GENERAL

1.01 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY
A.  This Section includes the following:
1. Zinc-coated and PVC-coated steel chain-link fabric.
2. Galvanized steel framework.
3. Swing gates and sliding gates.
4. Gate operator (if indicated on drawings).
5. Expanded metal security mesh (if indicated on drawings).
B.  Related Sections
1. See Division 3, Cast-in-Place Concrete.
2. See Division 9, Painting.
3. See Division 16 Sections for electrical service and connections for motor operators, controls, limit switches, and other powered devices and for system disconnect switches.

1.03 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1, Specification Sections, apply to the Section.

1.04 REFERENCES 
Note: It is the responsibility of the fence material supplier to confirm the use of the current “active standard” for all referenced standards in this document.

A.  ACI 301 – American Concrete Institute’s Specification for Structural Concrete
B.  ASTM A392 Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric
C.  ASTM B117 Standard Practice for Operating Salt Spray (Fog) Apparatus
D.  ASTM C150 Standard Specification for Portland Cement
E.  ASTM C33 Standard Practice for Concrete Aggregates
F.  ASTM D1654 Standard Test Method for Evaluation of Painted or Coated Specimens Subjected to Corrosive Environments
G.  ASTM D2794 Standard Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact)
H.  ASTM D3359 Standard Test Methods for Measuring Adhesion by Tape Test
I.  ASTM D3363 Test Method for Film Hardness by Pencil Test
J.  ASTM F 567 Standard Practice for Installation of Chain-Link Fence
K.  ASTM F626 Standard Specification for Fence Fittings
L.  ASTM F668 Standard Specification for Polyvinyl Chloride (PVC) and Other Organic Polymer-Coated Steel Chain-link Fence Fabric
M.  ASTM F1043 Standard Specification for Strength and Protective Coating on Metal Industrial Chain-Link Fence Framework
N.  ASTM F1184 Industrial & Commercial Horizontal Slide Gates
O.  ASTM F2548 Expanded Metal Fence Systems
P.  NFPA F2250 Automated Vehicular Gate Construction
Q.  NFPA 70 – National Fire Protection Association’s Electrical Code
R.  UL 325 – Underwriters Laboratories – Standard for Door, Drapery, Gate, Louver and Window Operators and Systems
S.  CLFMI Product Manual
T.  ASTM A 653/A 653/M Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
U.  ASTM A 1011/ A 1011/M Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength.

1.05 SYSTEM DESCRIPTION
A.  Contractor shall furnish and install chain-link fencing as shown on the drawings.  All material installed shall be new and in first class condition.  Dented, bent, broken, warped, defective or rusting materials will be considered unacceptable.  All chain-link fence fabric, posts, rails, wires and miscellaneous fittings and hardware shall be hot dip galvanized.  Fence fabric shall be hot dip galvanized after fabrication.

1.06 SUBMITTALS (for products as indicated on drawings)
A.  Product Data:  For each product indicated.
B.  Shop Drawings:  Show locations, components, materials, dimensions, sizes, weights, finishes of components, installation and operational clearances, gate swings, post sizes, spacing and fabric type, gate details/dimensions, details of post anchorage, and post attachment/bracing.  Fence system design, including sliding gates, shall be certified by a Registered Engineer.  Submit complete Shop Drawings sealed by a Registered Engineer licensed in the jurisdiction of the project to Site / Folio. www.sitefolio.net
1. Gate Operator:  Include wiring diagrams.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.  Show locations, required clearances, and details for installation.
C.  Samples:  Required for manufactured items not included in 2.01.
D.  Maintenance Data:  For gate operator.
E.  Provide manufacturer’s catalog cuts with printed specifications.  Upon shipment of material the manufacturer shall provide certification of compliance with material specifications.  Actual samples of the material may be requested.

1.07 QUALITY ASSURANCE
A.  The contractor shall provide laborers and supervisors who are thoroughly familiar with the type of construction involved and the materials and techniques specified.  Contractor shall have a minimum of 5 years experience installing referenced material.
B.  Provide fencing system and gates, as a complete unit produced by a single manufacturer, including necessary erection accessories, fittings and fastenings.
C.  Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with a minimum of 5 years documented experience.
D.  Field Quality Control to be conducted by Contractor.

1.08 DELIVERY, HANDLING and STORAGE
A.  Deliver prefabricated fence panels, gates, posts and accessories to project site, completely assembled and pre-finished.  Upon receipt at the job site, all materials shall be checked to ensure that no damages occurred during shipping.  Materials shall be handled and stored properly to protect against damage and theft.
B.  Handle fence components to protect finish coating from any scuffs, abrasion or other damage during unloading and installation.  Excessive damage to factory applied coatings will be cause for rejection.

PART 2. -  PRODUCTS


2.01 MANUFACTURERS
A.  Fence Fabric
1. Master Halco, Inc; 1321 Greenway Drive, Irving, Tx 75038 972-714-7300
B.  Fence Framework
1. Allied Tube & Conduit, 16100 S. Lathrop Avenue, Harvey, Illinois 60426, (800) 882-5543.
C.  Sliding Gate:
1. Anchor Fence/Div. of Master Halco, 1704 Trimble Rd., Edgewood, Maryland 21040, (800) 229-5615.
2. Tymetal Corporation, 2566 State Route 40, Greenwich, NY 12834, (518) 692-9930.
3. Betafence USA; 3309 South Interstate 45; Ennis, Texas 75119; (888) 650-4766; fax (972) 878-4703.
D.  Automatic Sliding Gate Operational with Controls (if indicated on drawings):
1. Stanley Model 550-421.
2. HySecurity, 6623 S. 228th Street, Kent, Washington 98032, (253) 867-3700.
E.  Plastic Slats (if indicated on drawings)
1. PDS Division of A and B Plastics, Inc., Yakima, WA, (509) 248-9955.
2. Shield Fence and Wire, Mississauga, ON phone (905)696-0245 fax (905) 670-4394.
F.  Windscreen  (if indicated on drawings)
1. M. Putterman and Company, Inc. (“Tenn-Air”), Chicago, IL, (800) 621-0146
G.  Expanded Metal Security Mesh System (if indicated on drawings):
1. Alabama Metal Industries Corp. (AMICO); 6300 Series mesh with Trinity Plus Coating Expanded Metal (#ASF-9R); AMICO, 3245 Fayette Avenue, Birmingham, Alabama  35208;(855) 552-6426; www.amicosecurity.com.

2.02 CHAIN-LINK FENCE FABRIC
A.  Zinc Coated - Steel Chain-Link Fence Fabric shall comply with ASTM A392, Zinc Coated After Weaving, Class 1, 2 inch mesh, 9 ga wire with minimum break load of 1290 lbs. and shall comply with all applicable standards published in the Chain-Link Fence Manufacturers Institute's "Product Manual."
B.  Vinyl Coated Chain-link - Fabric (in garden center or in other areas as indicated on drawings) shall be 9 gauge core wire with a minimum break load of 850 lbs., vinyl coated per ASTM F668, Class 2b, color - black unless otherwise indicated in the drawings.

2.03 INDUSTRIAL FENCE FRAMING
A.  Round Steel Pipe:  Galvanized steel pipe shall comply with ASTM F 1043, Material Design Group 1A, external and internal coating Type A, or Group IV, external and internal coating Type B.   For fence under 10’ tall, line, end, corner and pull posts, and top rail shall be sized as required in ASTM F1043 for heavy industrial fence. (schedule 40 pipe, galvanized)
B.  Line Posts (10’-0” and/or 12’-0” High) – Line posts, when no slats or windscreen are called for, shall be 2-7/8 inches o.d., high strength steel and shall be spaced not more than ten (10) feet apart, center to center.  Line posts, when slats, windscreen or expanded metal security mesh are called for, shall be 4 inch o.d., high strength steel and shall be spaced not more than eight (8) feet apart, center to center. (schedule 40 pipe, galvanized)
C.  Line Posts (20’-0” High, if applicable) – Line posts, when no slats or windscreen are called for, shall be four (4) inches o.d., high strength steel and shall be spaced not more than ten (10) feet apart, center to center.  Line posts, when slats or windscreen are called for, shall be 6-5/8 inch o.d., high strength steel and shall be spaced not more than six (6) feet apart, center to center.  Line posts, when expanded metal security mesh is called for shall be 6-5/8 inch o.d., high strength steel and shall be spaced not more than eight (8) feet apart center to center. (schedule 40 pipe, galvanized)
D.  Line Posts (15’-0” High, if applicable) – Line posts, when no slats or windscreen are called for, shall be four (4) inches o.d., high strength steel and shall be spaced not more than ten (10) feet apart, center to center.  Line posts, when slats, windscreen or expanded metal security mesh are called for, shall be 6-5/8 inch o.d., high strength steel and shall be spaced not more than eight (8) feet apart, center to center. (schedule 40 pipe, galvanized)
E.  Post Brace Rails:  Match top rail for coating and strength and stiffness requirements.  Provide brace rail with truss rod assembly for each gate, end, and pull post.  Provide two brace rails extending in opposing directions, each with truss rod assembly, for each corner post and for pull posts.  Provide rail ends and clamps for attaching rails to posts. (schedule 40 pipe, galvanized)
F.  Terminal and Corner Posts (10’-0”, 12’-0”, 15’-0” and 20’-0” High) – Terminal and corner posts shall match line posts as directed in this specification.  The contractor shall ensure that no “gaps” between terminal posts and adjacent construction exceed 2 inches. (schedule 40 pipe, galvanized)
G.  Top, Bottom and Intermediate Rails for Fences 10’ Tall and Higher – Top, bottom and intermediate rails (where shown) shall be tubular steel, 1 5/8 inch o.d. Class 1A weighing not less than 2.27 lbs. per linear foot or Group IV weighing 1.82 lbs. per linear foot.   Expansion coupling shall be provided.  Rails above all gates shall be Group IV 1 7/8 inch o.d. weighing 2.72 lbs. per linear foot or Class 1C weighing 2.28 lbs. per linear foot. (schedule 40 pipe, galvanized)
H.  Swing Gate Posts - Swing gate posts shall be as follows:
Gate Leaf				Posts				Weight
3' - under 8’				4" O.D.				9.11 lbs./LF
8' – under 18’				6 5/8" O.D.			18.97 lbs./LF	
18' – under 25’				8 5/8" O.D.			28.55 lbs./LF
I.  Fabric Ties: Fabric ties for attaching windscreen to posts and rails shall be 175LB. Extra Heavy Duty plastic cable ties black in color.
J.  Braces:  Braces shall be 1 5/8 inch o.d. tubular steel weighing not less than 2.27 pounds per linear foot and conforming to ASTM F1043 Group IA or IV.
K.  Tension Bars:   Tension bars shall be No. 11 gauge, 3/16" x 3/4" steel.
L.  Tension Bands:   Tension bands shall be No. 11 gauge beveled edge type with 3/8 inch diameter square shouldered aluminum carriage bolts, non-removable from outside the fence.
M.  Extension Arms:  Extension arms are shown on drawings on line posts shall be pressed steel.  Extension arms on terminal, gate and corner posts shall have heavy malleable iron bases with pressed steel extension arms.
N.  Tension Wire and Turnbuckle:   Tension wire shall be No. 7 gauge steel wire.  Turnbuckle shall be of an approved gauge and design.
O.  Truss Rods and Turnbuckle:   Truss rods shall be 3/8 inch diameter steel with turnbuckle of an approved gauge and design.
P.  Footings:
1. Footings (10’-0” and/or 12’-0” High): Footings shall be 3,000 psi after twenty-eight (28) days concrete.  Diameter and depth of footings shall be as indicated in the drawings.
2. Footings (15’ and/or 20’-0” High, if applicable): Footings shall be 3,000 psi after twenty-eight (28) days concrete.  Footings shall be as indicated in the drawings.
3. Minimum footing criteria:  (footings requirements shall be subject to AHJ approval)
a. 2-7/8” post – Min. 12” dia., Min. 48” in depth
b. 4” post – Min. 12” dia., Min. 48” in depth
c. 6-5/8” post – Min. 18” dia., Min. 48” in depth
d. 8-5/8” post – Min. 24” dia., Min. 48” in depth

2.04 GATES
A.  Swing Gates:
1. Frames:   Frames shall be 1 7/8 inches o.d.  Frames shall have internal bracing of 1 5/8 inches o.d. tubular steel, weld at joints to provide tight and watertight construction.  Frames, hinges, latches and all appurtenances shall be hot dipped galvanized.  All welds to be cleaned, primed, and painted with a rust inhibiting paint to match color of framework.
2. Fabric:   Fabric shall be as specified above. 
3. Hinges:   Hinges shall be double clamping non-lift-off offset type allowing gates to swing back parallel with line of fence and shall be made of malleable iron and forgings.  Tack weld hinge pins in place so as to prevent unauthorized removal.   Hinge pins shall be non-removable.
4. Latches:   Latches unless specified otherwise shall be eccentric double locking type engaging strikes on gate frame at the top and bottom.  Latch shall engage a heavy malleable iron, non-freezing gate stop anchored in concrete footing.   Concrete shall be crowned at top to shed water.  Where stops occur at pavement they shall be at approximately same elevation as top of pavement.  A malleable iron, gravity type latch shall be furnished which automatically engages pin in welded gate frame.  All latches shall be constructed so as to be locked with padlock.
B.  Sliding Gates: Contractor shall supply a sliding gate in accordance with ASTM F1184 with an internal roller system in an enclosed structurally supported track.  If automatic gate operator is to be installed, the cantilever gate system shall meet the safety requirements of ASTM F2200.  Gate to be made of aluminum. Fabric filler to match accompanying fence.  Gate to be installed in accordance with manufacturer's specifications.  If "J" bolts are utilized to secure fence fabric, bolts shall be tightened against gate frame so as to prevent unauthorized removal of fence fabric.   Bolts threads must be knocked down or tack welded so as to prevent nut removal.  Contractor shall submit shop drawings of gates to Owner for reviewed prior to fabrication.  Contractor shall ensure no "gaps" over 2 inches after finished installation.

2.05 AUTOMATIC SLIDING GATE OPERATOR AND CONTROLS (If Indicated on Drawings)
A.  General:
1. Factory-assembled automatic gate operation system designed for gate size, type, weight, construction, use, traffic-flow patterns, and operation frequency.
2. Provide operation system for gate specified, of size and capacity and with features, characteristics, and accessories suitable for Project conditions, recommended by gate manufacturer and complete with electric motor and factory-prewired motor controls, remote-control stations, control devices, power disconnect switch, obstruction detection device, lockable weatherproof enclosures protecting controls and all operating parts, and accessories required for proper operation.
3. Provide enclosures with corrosion-resistant-protective and decorative finish and two keys per lock.
4. Include wiring from motor controls to motor.  Coordinate operator wiring requirements and electrical characteristics with building electrical system.
B.  Fencing contractor shall furnish and install an automatic sliding gate operator with controls.   Gate operator shall be powered by a 3/4 HP, 208 V, 1 phase motor.   Power to operator shall be fed as shown with 3 #10 wires in a 1 inch conduit.  The electrical contractor shall make all necessary electrical connections.  System shall consist of an interior (3) button station #320-0663 and master control in delivery office, with an intercom #320-0716 deluxe mounted at automatic gate as shown on drawings.  Fencing contractor shall furnish all necessary items required to insure complete, operable system tested and ready for operation whether every item is shown/specified or not.

2.06 EXPANDED METAL SECURITY MESH (IF INDICATED ON DRAWINGS) 
A.  Fabric Attachment System:  all security fencing shall be attached to main fencing support system using the secure / tamperproof aluminum attachment per manufacturer’s specifications..

2.07 SLATS AND SCREENS
A.  Plastic Slats: When indicated on the drawings plastic slats shall be 1 1/8 inch wide, 11 gauge to the length required by the height of the fence.  Color of slat to be black with bottom receiving channel provided.
B.  Windscreen:   When indicated on the drawings, windscreen shall be installed taut and full height of the chain-link fencing fabric unless otherwise shown on the drawings.  Install per manufacturer's recommendations on the inside face of the fence accounting for fabric being installed around the fence posts. Use with breakaway ties at each grommet and around the top and bottom hem adjacent to each fence post for a taut installation.  Provide all accessories for a complete installation.  Color shall be dark green unless otherwise noted on the drawings.  All large panel windscreens shall require vents per manufacturer’s requirements.  Windscreens at doors and transoms shall not have vents.  70% closed – 30% open screen density.

2.08 CAST-IN-PLACE CONCRETE
A.  General:  Comply with ACI 301 for cast-in-place concrete; materials consisting of portland cement complying with ASTM C 150, aggregates complying with ASTM C 33, and potable water.
1. Concrete Mixes:  Normal-weight concrete air entrained with not less than 3000-psi (20.7- MPa) compressive strength (28 days), 3-inch (75-mm) slump, and 1-inch (25-mm) maximum size aggregate.

PART 3. -  EXECUTION

3.01 INSTALLATION
A.  General:  Installation of chain-link fencing and/or security fencing to comply with ASTM F 567 and more stringent requirements indicated.  Do not begin installation before final grading is completed, unless otherwise permitted by Owner.  Field conditions that would cause this design requirement not to be met shall be reported to the designer and shall be the responsibility of the Contractor to correct.  Submit complete Shop Drawings indicating posts size and spacing and fabric type for Owner's review.
1. The bottom of the fence shall, in general, follow the contour of the ground.  The maximum vertical clearance between ground and the fence fabric (included gates) shall be two inches.  In addition the maximum horizontal clearance between fence-to-fence components or fence-to-building components shall be two inches.
2. The fence shall be set one foot inside the property line or as specified on the drawings.
3. All fittings and connections shall be installed from the inside of the fence so as to prevent unauthorized removal from the outside. Attachment of expanded metal security mesh shall meet the requirements of ASTM F2548. Fasteners/ tie wires for fence fabric shall be the same color as fence fabric. Upon installation, all bolts on connections shall be rendered vandal-resistant by knocking down threads or tack welding.  Grind all welds smooth at all connections, accessories and fence..
B.  Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in firm, undisturbed or compacted soil.
C.  Post Setting:  Hand-excavate holes for post foundations in firm, undisturbed or compacted soil.
1. Concrete Footings:  Place concrete around posts and vibrate or tamp for consolidation.  Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during placement and finishing operations until concrete is sufficiently cured.  Set the post types in concrete footings and protect portion of posts aboveground from concrete splatter.
D.  Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts as indicated.
E.  Line Posts:  Space line posts uniformly at 10 feet (3.05 m) o.c. or as otherwise indicated in Paragraph 2.03.
F.  Intermediate Rails:  Install in one piece as indicated, spanning between posts, using fittings, special offset fittings, and accessories.
G.  Bottom Rails:  Install, spanning between posts, using fittings and accessories.
H.  Chain-Link Fabric:  Apply fabric to outside of enclosing framework. with vandal resistant screws
I.  Tie Wires:  Attach wire to chain-link fabric per ASTM F 626.  Tie fabric to line posts at maximum interval of 12 inches (304 mm) o.c. and to braces at maximum interval of 24 inches (609 mm) o.c.
J.  Gate Installation:  Install gates in accordance with manufacturer’s instructions (where applicable), level, plumb, and secure for full opening without interference.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in concrete for anchorage.  Adjust gate to operate smoothly, easily, and quietly throughout entire operational range.  Confirm that latches and locks engage accurately and securely without forcing or binding.
K.  Gate Operator Installation:  Install gate operators aligned and true to fence line and grade.  Hand-excavate holes for bases/pads, in firm, undisturbed or compacted soil.  Provide cast-in-place or precast concrete bases/pads, made of not less than 3000-psi (20.7-MPa) compressive strength (28 days).  Comply with NFPA 70 for grounding.  Adjust operators, controls, safety devices, and limit switches.

3.02 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's personnel to adjust, operate, and maintain gates.  Refer to Division 1 Section "Closeout Procedures"


END OF SECTION 02822
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