
This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 323113 - CHAIN-LINK FENCES AND GATES
PART 1 -  GENERAL

1.1 DESCRIPTION
A. This section describes the construction of new chain‑link fence and gates.

1.2 REFERENCES
A. ASTM:  American Society for Testing and Materials
1. ASTM A121: Standard Specification for Metallic-Coated Carbon Steel Barbed Wire
2. ASTM A123: Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
3. ASTM A153: Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
4. ASTM A392: Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric
5. ASTM F1043: Standard Specification for Strength and Protective Coatings on Steel Industrial Fence Framework
6. ASTM F1083: Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded, for Fence Structures
7. ASTM F2329: Standard Specification for Zinc Coating, Hot-Dip, Requirements for Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded Fasteners
1.3 SUBMITTALS

A. Product Data:  Submit product data for fabric, posts, gates, accessories, fittings, and hardware.

B. Manufacturer’s Installation Instructions:  Submit manufacturer’s installation instructions and any required anchor bolt templates.

PART 2 -  PRODUCTS

2.1 GENERAL

A. Galvanizing shall conform to the following specifications:

1. Posts, rails, appurtenances ‑ ASTM F1083, ASTM A121, ASTM A123, ASTM A153, or ASTM F2329, as applicable.

2. Fabric ‑ ASTM A392, Class 1.

B. SS40 materials shall conform to the following specifications:

1. Posts, rails, and braces ASTM F1043, Group IC; external coatings per F1043, Type B; internal coatings per F1043, Type D.

2. Manufacturer shall be Allied Tube and Conduit, or equal.

2.2 FABRIC

A. Plain:

1. Continuous chain-link, 2-inch-square mesh, 7-foot height unless shown otherwise on the drawings.

Delete 2 if no animal deterrent fence.

2. Continuous chain-link, 2-inch-square mesh, width as shown on the drawings, for horizontal animal deterrent fence.

3. 9-gauge carbon steel wire.

4. Hot-dip galvanized at a rate of not less than 1.2 ounces of zinc per square foot of uncoated surface.

5. Selvage twisted and barbed, top and bottom.

B. Slatted:

1. Continuous chain-link mesh.

2. 9-gauge carbon steel wire.

3. Hot‑dip galvanized before fabrication at a rate of not less than 1.2 ounces of zinc per square foot of uncoated surface.

4. Selvage knuckled, top and bottom.

5. Slats, vertical redwood or cedar, 3/8 inch by 2 1/2 inches.

2.3 POSTS, RAILS, AND BRACES

A. General:  Line, terminal (end, corner, pull and brace posts), top rails, braces, gate posts, and all appurtenances shall be hot‑dip galvanized carbon steel or SS40.  Minimum size and weight shall be not less than specified.

B. Line posts shall be one of the following:

1. Type I, round post, 2.375 inches O.D., 3.65 pounds per linear foot.

2. Roll formed section, 2.25 inches by 1.70 inches, 2.64 pounds per linear foot.

C. Terminal posts (end, corner, and pull posts) shall be one of the following:

1. Type I, round post, 2.875 inches O.D., 5.79 pounds per linear foot.

2. Roll‑formed section, 3.50 inches by 3.50 inches, 4.85 pounds per linear foot.

D. Gate Posts:  Size as shown on the drawings.

E. Top Rail and Braces:

1. Shall be one of the following:

a. Type I, pipe, 1.66 inches O.D., 2.27 pounds per linear foot.

b. Roll‑formed section, 1.625 inches by 1.25 inches, 1.35 pounds per linear foot.

2. Rail lengths shall be not less than 18 feet.

3. Rail couplings shall be pressed steel or malleable iron sleeves, 7 inches long with .07‑inch, minimum, wall thickness.

4. Truss rod, 3/8‑inch diameter, with adjustable takeup (for diagonal truss).

F. Barbed Wire:  Two‑strand 12 1/2‑gauge wire with 14‑gauge, 4‑point barbs, 5 inches apart.  Zinc coating shall be Class 3.

G. Fabric Ties:  6‑gauge steel clips for rolled form section posts.  Minimum 9‑gauge steel or aluminum wire for round posts.

H. Tension Wire:  7‑gauge heavy‑galvanized high‑carbon steel.

I. Tension Bar:  3/16 inch by 3/4 inch, minimum, 2 inches less than full height of fabric.

J. Post Tops and Extensions:

1. Posts shall be fitted with galvanized heavy malleable iron or pressed steel tops.  Bases of the post tops shall have flanges which fit around the outside of the top of the posts.  Tops for pipe section posts shall be dome or round shaped, fitting over the top of the post to exclude moisture.

2. Where the fence fabric is to be surmounted with three or more strands of barbed wire, posts shall be equipped with extension arms or brackets for supporting the barbed wire in the position shown on the drawings.  The supporting arms or brackets shall be galvanized.

2.4 GATES

A. Frames:

1. Hot‑dip galvanized carbon steel pipe or SS40.

2. 1.875 inches O.D., 2.72 pounds per linear foot, minimum.

3. Bracing ‑ 1.625 inches, 2.27 pounds per linear foot, minimum, verticals with 3/8‑inch truss rods for cross bracing.

4. Connections shall be either welded or constructed using galvanized pressed steel corner fittings.  If connections are welded, apply “Galralloy,” or equal, to all properly prepared welded connections.

B. Hinges ‑ Swinging Gates:

1. Ball‑and‑socket type allowing gate to swing back to fence.

2. High grade galvanized malleable iron, clamped in place.

3. Lower hinge adequate to support entire vertical load and provide for resultant horizontal reaction with no twisting.

C. Latches:

1. General:

a. Positive, galvanized malleable iron latch with provisions for padlock.

b. Latches, clasps, and bolts accessible from either side of gate.

2. Swinging Gate:

a. Provide plunger‑bar‑type latches, full‑gate height engaging gate stop.

b. Provide stops or flush plate with anchor set in concrete, and arranged to engage plunger bar of latch.

c. Arrange keepers to support and secure free end of gate in full open position.

D. Fittings:  Hot‑dip galvanized malleable cast iron or pressed steel.

E. Fabric and barbed wire as specified for fence.

F. Gate Support Tracks:  Sliding gate tracks shall be 1 5/8 inches O.D., 2.27‑pounds‑per‑linear‑foot pipe.  Two tracks with steel roller bearing wheels shall be provided with each gate.

G. Angle Track:  Provide angle track and wheel as shown on the drawings for opening end of each sliding gate.

H. Safety Post ‑ Sliding Gates:  2.375 inches O.D., 3.65 pounds per linear foot.

2.5 CONCRETE

A. Class 2500‑3/4, minimum, ready‑mix concrete or packaged premix concrete.

PART 3 -  EXECUTION

3.1 EXISTING FENCE REMOVAL AND REUSE

A. Roll fabric and barbed wire carefully without damaging.  Use 30‑inch, maximum, roll diameter.

B. In pavement areas to remain, cut off posts at ground level.  Grind flush with pavement surface and fill post with concrete.  Pull posts and footings in all other areas.  Backfill holes with material matching adjacent.

C. Store fabric and barbed wire in a manner that will prevent damage.  Deliver to location shown on the drawings.

D. Posts removed shall become the property of the Contractor and shall be removed from Port property.

E. Install salvaged fabric as specified for new fencing using salvaged fittings when in acceptable condition.

3.2 POSTS

A. Space 10 feet O.C., maximum.

B. Check for vertical and top alignment.

C. Secure in place during placement and finishing operations.

D. Hole diameter shall be 12 inches, minimum.  Install as shown on the drawings.

E. Set posts to a minimum of 36 inches below surface.  Deeper excavation shall be required for soft or loose soil, and for posts with heavy lateral loads.

F. Place concrete around posts in a continuous pour and tamp for consolidation.

G. Trowel finish tops of footings, and slope or dome to direct water away from posts.

H. Extend footings to underside of bottom hinges.

I. Set keepers, stops, sleeves and other accessories into concrete as required.

3.3 TOP RAIL

A. Install top rail with clamps to end, corner, or gate posts.

B. Join sections with sleeve couplings.

C. Install an expansion coupling at 100‑foot intervals, maximum.

3.4 BRACES

A. Brace all terminal (end, corner, gate and pull) posts.

B. Space midway between top and ground.

C. Fasten securely with clamps.

D. Extend trusses from terminal posts to brace posts.

E. Fasten truss rods and tighten.

F. Consider changes in direction 30 degrees or more a corner.

3.5 FABRIC

A. Install fabric on outside of fence as directed.

B. Install bottom selvage 2 inches, maximum, above ground.

C. Cut each span of fabric and attach independently at terminal posts, with stretcher bars and fabric bands at 15‑inch intervals, maximum.

D. Pull taut before fastening to posts, rails, and tension wires so fabric will remain in tension.

E. Fasten to line posts with tie wire, metal bands, or by an approved method, at 15‑inch intervals, maximum.

F. Fasten top edge to top rail or top tension wire with tie wires at 24‑inch intervals, maximum.

G. Join rolls of fabric by weaving a single strand into ends of the rolls to form a continuous mesh.

H. Fasten bottom edge to bottom tension wire with wire ties at 24‑inch intervals, maximum.

Delete I if no animal deterrent fence.

I. Excavate a trench 12 to 18 inches deep, width as shown on the drawings, for the animal deterrent fence.  Attach the animal deterrent fence to the bottom of the vertical security fence, on the exterior side.  Tie the vertical and horizontal fences together with wire fabric ties every 8 to 10 inches.  Backfill the trench after the animal deterrent fence is in place and fastened to the security fence.

3.6 GATES

A. Attach fabric the same as for fence.

B. Attach hinges, latch, and keeper with rivets or other means.

C. Install gates plumb, level, and secure for full width opening without interference.

D. Install ground set items in concrete for anchorage.

E. Gaps between gates, between gate to ground, and between gate to gate post or fence post shall be no greater than 4 inches.  Preferred gap space is 2 to 4 inches.

F. Adjust hardware for smooth operation and lubricate where necessary.

G. All gates shall have lockable mechanisms.

H. 4‑foot gates shall have hinges securely riveted to prevent any rotation of gate.

I. Equip opening end of all sliding gates with two 8‑inch rubber‑tired wheels on 5/8‑inch axle.  Wheel spacing shall be 22 inches center‑to‑center.

J. Provide braces from each side of the wheel assembly to a point approximately 12 inches above the bottom of the gate frame.

K. Provide intermediate supports on all sliding gates.  Attach 3/8‑inch truss rods between top and bottom of all vertical supports.  Supports shall be 1.625 inches O.D., 1.35 pounds per linear foot, spaced 5 feet O.C.
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