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SECTION 32 31 13 

CHAIN LINK FENCES and GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Chain-link exterior fences. 
2. Swing gates. 
3. Privacy slats. 
4. Wildlife Exclusion Barrier 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show locations, components, materials, dimensions, sizes, weights, and 
finishes of components. Include plans, gate elevations, sections, details of post anchorage, 
attachment, bracing, and other required installation and operational clearances. 

C. Samples: For each exposed product and for each color and texture specified. 

D. Delegated-Design Submittal: For structural performance of chain-link fence and gate 
frameworks, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

E. Sample warranty. 

1.4 QUALITY ASSURANCE 

A. Emergency Access Requirements: Comply with requirements of authorities having jurisdiction 
for automatic gate operators serving as a required means of access. 

1.5 WARRANTY 

A. Special Warranty: Installer agrees to repair or replace components of chain-link fences and 
gates that fail in materials or workmanship within specified warranty period. Warranty Period: 
Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 
"Quality Requirements," to design chain-link fence and gate frameworks. 
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B. Structural Performance: Chain-link fence and gate frameworks shall withstand the design wind 
loads and stresses for fence height(s) and under exposure conditions indicated according to 
ASCE/SEI 7: 
1. Design Wind Load: Ultimate Wind Speed (3 second gusts): 110 mph. Wind Exposure: 

'C'. 
2. Minimum Post Size and Maximum Spacing: Determine according to CLFMI WLG 2445, 

based on mesh size, pattern specified and privacy slats specified. 

2.2 CHAIN-LINK FENCE FABRIC 

A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge of 
selvage knuckle or twist according to "CLFMI Product Manual" and requirements indicated 
below: 
1. Fabric Height: 72 inches and 96 inches as indicated on Drawings. 
2. Steel Wire for Fabric: Wire diameter of 0.148 inch. 

a. Mesh Size: 2 inches. 
b. Zinc-Coated Fabric: ASTM A 392, Type II, Class 2, 2.0 oz./sq. ft. with zinc coating 

applied before / after weaving. 
c. Coat selvage ends of metallic-coated fabric before the weaving process with 

manufacturer's standard clear protective coating. 
3. Selvage: Twisted top and knuckled bottom. 

2.3 INDUSTRIAL FENCE FRAMEWORK 

A. Posts and Rails: ASTM F 1043 for framework, including rails, braces, and line; terminal; and 
corner posts. Provide members with minimum dimensions and wall thickness according to 
ASTM F 1043 or ASTM F 1083 based on the following: 
1. Fence Height: 72 inches and 96 inches s indicated on Drawings. 
2. Heavy-Industrial-Strength Material: Group

 a
 IA, round steel pipe, Schedule 40. 

a. Line Post: 2.875 inches in diameter, 3.5 inches in diameter and 4.0 inches in 
diameter; see Drawings for locations / applications. 

a. End, Corner, and Pull Posts: 2.875 inches in diameter, 3.5 inches in diameter and 
4.0 inches in diameter; see Drawings for locations / applications. 

3. Horizontal Framework Members: Intermediate top and bottom rails according to 
ASTM F 1043. 

4. Brace Rails: ASTM F 1043. 
5. Metallic Coating for Steel Framework: 

a. Type A zinc coating. 

2.4 TENSION WIRE 

A. Metallic-Coated Steel Wire: 0.177-inchdiameter, marcelled tension wire according to 
ASTM A 817 or ASTM A 824, with the following metallic coating: 
1. Type II: Zinc coated (galvanized) with minimum coating weight matching chain-link fabric 

coating weight. 

2.5 INDUSTRIAL SWING GATES 

A. General: ASTM F 900 for gate posts and single swing gate types. 
1. Gate Leaf Width: 42 inches clear dimension. 
2. Framework Member Sizes and Strength: Based on gate fabric height of 72 inches. 

B. Pipe and Tubing: 
1. Zinc-Coated Steel: ASTM F 1043 and ASTM F 1083; manufacturer's standard protective 

coating and finish. 
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2. Gate Posts: Round tubular steel. 
3. Gate Frames and Bracing: Round tubular steel. 

C. Frame Corner Construction: Welded. 

D. Hardware: 
1. Hinges: 180-degree inward swing. 'Truclose' Round Heavy Duty Self-Closing Hinges, 

suitable for exterior use. 
2. Latch: Permitting operation from both sides of gate with provision for padlocking 

accessible from both sides of gate. 
3. Lock: Manufacturer's standard internal device. 

2.6 FITTINGS 

A. Provide fittings according to ASTM F 626. 

B. Finish: 
1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz./sq. ft. of zinc. 

2.7 PRIVACY SLATS 

A. Fiber-Glass-Reinforced Plastic Slats: UV-light-stabilized fiber-glass-reinforced plastic, not less 
than 0.06 inch thick, sized to fit mesh specified for direction indicated, with vandal-resistant 
fasteners and lock strips. 

B. Tubular Polyethylene Slats: Minimum 0.023-inch thick tubular polyethylene, manufactured for 
chain-link fences from virgin polyethylene with UV inhibitor, sized to fit mesh specified for 
direction indicated, with vandal-resistant fasteners and lock strips. 

C. Color: As selected by Architect from manufacturer's full range. 

2.8 WILDLIFE EXCLUSION BARRIER 

A. Basis-of-Design: Animex Wildlife Exclusion Barrier, AMX 24/610 or approved equal product. 

2.9 CAST-IN-PLACE CONCRETE 

A. Materials: Portland cement complying with ASTM C 150, Type I aggregates complying with 
ASTM C 33, and potable water. 
1. Concrete Mixes: Normal-weight concrete with not less than 3000-psi compressive 

strength (28 days), 3-inch slump, and 1-inch maximum size aggregate. 

2.10 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107/C 1107M. Provide grout, recommended in writing by 
manufacturer, for exterior applications. 

B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. Provide formulation that is resistant to erosion from water exposure 
without needing protection by a sealer or waterproof coating, and that is recommended in 
writing by manufacturer for exterior applications. 
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2.11 FENCE GROUNDING 

A. Conductors: Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and 
larger. 
1. Material above Finished Grade: Copper. 
2. Material on or below Finished Grade: Copper. 
3. Bonding Jumpers: Braided copper tape, 1 inch wide, woven of No. 30 AWG bare copper 

wire, terminated with copper ferrules. 

B. Connectors and Grounding Rods: Comply with UL 467. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation before final grading is completed unless otherwise permitted by 
Architect. 

B. Coordinate installation of permanent chain link fence with the wildlife exclusion barrier. Barrier 
remains in place and functional from the start of construction to the end of construction. 

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet 
line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments. 

3.3 CHAIN-LINK FENCE INSTALLATION 

A. Install chain-link fencing according to ASTM F 567 and more stringent requirements specified. 

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed soil. 

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 
1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 

position during setting with concrete or mechanical devices. 
2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or tamp 

for consolidation. Protect aboveground portion of posts from concrete splatter. 
a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed 

water. 

D. Terminal Posts: Install terminal end, corner, and gate posts according to ASTM F 567 and 
terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more. For 
runs exceeding 500 feet, space pull posts an equal distance between corner or end posts. 

E. Line Posts: Space line posts uniformly at 96 inches o.c. 

F. Post Bracing and Intermediate Rails: Install according to ASTM F 567. Install braces at end 
and gate posts and at both sides of corner and pull posts. 

G. Top Rail: Install according to ASTM F 567. 

H. Bottom Rails: Install, spanning between posts. 
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I. Tension Wire: Install according to ASTM F 567, maintaining plumb position and alignment of 
fence posts. Pull wire taut, without sags. Fasten fabric to tension wire with 0.120-inch diameter 
hog rings of same material and finish as fabric wire, spaced a maximum of 24 inches o.c. Install 
tension wire in locations indicated before stretching fabric. Provide horizontal tension wire at the 
following locations: 
1. As indicated on Drawings. 

J. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 1-inch bottom 
clearance between finish grade or surface and bottom selvage unless otherwise indicated. Pull 
fabric taut and tie to posts, rails, and tension wires. Anchor to framework so fabric remains 
under tension after pulling force is released. 

K. Tie Wires: Attach wire per ASTM F 626. Bend ends of wire to minimize hazard to individuals 
and clothing. 

L. Fasteners: Install nuts for tension bands and carriage bolts on the side of the fence opposite 
the fabric side. Peen ends of bolts or score threads to prevent removal of nuts. 

M. Privacy Slats: Install slats in direction indicated, securely locked in place. 
1. Vertically, for privacy factor of 70 to 75. 

3.4 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference. Attach fabric as for fencing. Attach hardware using tamper­
resistant or concealed means. Install ground-set items in concrete for anchorage. 

B. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire 
operational range. Confirm that latches and locks engage accurately and securely without 
forcing or binding. 

C. Lubricate hardware and other moving parts. 

3.5 WILDLIFE EXCLUSION BARRIER 

A. Install with wood or metal stakes per manufacturer's recommendations and Owner-provided 
reports from regulatory agencies. Barrier to remain in place for the duration of construction and 
to be removed at the completion of construction. 

B. See Section 01 31 00 in this manual for specifics on coordination with biological monitors, 
Contractor training, site access and staging areas, vegetation removal, ground disturbance 
limitations and CTS removal and relocation. 

3.6 GROUNDING AND BONDING 

A. Fence Grounding: Install at maximum intervals of 1500 feet. 

B. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways: Ground at 
maximum intervals of 750 feet. 
1. Grounding Method: At each grounding location, drive a grounding rod vertically until the 

top is 6 inches below finished grade. Connect rod to fence with No. 6 AWG conductor. 
Connect conductor to each fence component at the grounding location. 

C. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame. 
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1. Connections: Make connections so possibility of galvanic action or electrolysis is 
minimized. 

D. Bonding to Lightning Protection System: If fence terminates at lightning-protected building or 
structure, ground the fence and bond the fence grounding conductor to lightning protection 
down conductor or lightning protection grounding conductor complying with NFPA 780. 

3.7 FIELD QUALITY CONTROL 

A. Grounding-Resistance Testing: Owner will engage a qualified independent testing agency to 
perform field quality-control testing. 

END OF SECTION 
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SECTION 32 31 19 

INDUSTRIAL STEEL ORNAMENTAL FENCE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The Contractor shall provide all labor, materials and appurtenances necessary for installation of 
the welded ornamental steel gates and side panel fence system defined herein. 

B. The manufacturer shall supply a total fence system of Montage II® (ATF -All Terrain Flexibility) 
Ornamental Steel "Classic™ design. The system shall include all components (i.e., panels, 
posts, gates and hardware) required. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show locations, components, materials, dimensions, sizes, weights, and 
finishes of components. Include plans, gate elevations, sections, details of post anchorage, 
attachment, bracing, and other required installation and operational clearances. 

C. Samples: For each exposed product and for each color and texture specified. 

D. Delegated-Design Submittal: For structural performance of steel rolling gate systems, including 
analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

E. Maintenance Data: For polymer finishes and gate hardware. 

F. Sample warranty. 

1.4 QUALITY ASSURANCE 

A. Emergency Access Requirements: Comply with requirements of authorities having jurisdiction 
for automatic gate operators serving as a required means of access. 

1.5 REFERENCES 

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy Coated (Galvannealed) by the Hot-Dip Process. 

B. ASTM B 117 - Practice for Operating Salt-Spray (Fog) Apparatus. 

C. TM D523 -Test Method for Specular Gloss. 

D. ASTM D714 - Test Method for Evaluating Degree of Blistering in Paint. 



West County Transportation INDUSTRIAL STEEL ORNAMENTAL FENCE 
West Parking Expansion 

32 31 19 - Page 2 of 5 

E. ASTM D822 - Practice for Conducting Tests on Paint and Related Coatings and Materials using 
Filtered Open-Flame Carbon-Arc Light and Water Exposure Apparatus. 

F. ASTM D1654 - Test Method for Evaluation of Painted or Coated Specimens Subjected to 
Corrosive Environments. 

G. ASTM D2244 - Test Method for Calculation of Color Differences from Instrumentally Measured 
Color Coordinates. 

H. ASTM D2794 - Test Method for Resistance of Organic Coatings to the Effects of Rapid 
Deformation (Impact). 

I. ASTM D3359 - Test Method for Measuring Adhesion by Tape Test. 

J. ASTM F2408 - Ornamental Fences Employing Galvanized Steel Tubular Pickets. 

1.6 WARRANTY 

A. All structural fence components (i.e. rails, pickets, and posts) shall be warranted within specified 
limitations, by the manufacturer for a period of 20 years from date of original purchase. 
Warranty shall cover any defects in material finish, including cracking, peeling, chipping, 
blistering or corroding. 

B. Reimbursement for labor necessary to restore or replace components that have been found to 
be defective under the terms of manufactures warranty shall be guaranteed for five (5) years 
from date of original purchase. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 
"Quality Requirements," to design the industrial steel ornamental fence and gate systems. 

B. Structural Performance: Industrial steel ornamental fence and gate systems shall withstand the 
design wind loads and stresses for fence height(s) and under exposure conditions indicated 
according to ASCE/SEI 7: 
1. Design Wind Load: Ultimate Wind Speed (3 second gusts): 110 mph. Wind Exposure: 

'C'. 

2.2 MANUFACTURER 

A. Fence and Gate System Basis-of-Design: The gate and fence system shall conform to Montage 
II® (ATF - All Terrain Flexibility) Ornamental Steel, ™Classic™ design, extended picket 
bottom rail treatment, 3-Rail style manufactured by Ameristar Fence Products, Inc., in Tulsa, 
Oklahoma. 

2.3 MATERIAL 

A. Steel material for fence panels and posts shall conform to the requirements of ASTM 
A653/A653M, with a minimum yield strength of 45,000 psi and a minimum zinc (hot-dip 
galvanized} coating weight of 0.90 oz/ft2, Coating Designation G-90. 
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B. Material for pickets shall be 1" square x 14 gauge tubing. The rails shall be steel channel, 1. 75" 
x 1. 75" x .105". Picket holes in the rail shall be spaced 4.715" o.c. Fence posts and gate posts 
shall meet the minimum size requirements shown on the Drawings. 

2.4 FABRICATION 

A. Pickets, rails and posts shall be pre-cut to specified lengths. Rails shall be pre-punched to 
accept pickets. 

B. Pickets shall be inserted into the pre-punched holes in the rails and shall be aligned to standard 
spacing using a specially calibrated alignment fixture. The aligned pickets and rails shall be 
joined at each picket-to-rail intersection by Ameristar's proprietary fusion welding process, thus 
completing the rigid panel assembly (Note: The process produces a virtually seamless, spatter­
free good-neighbor appearance, equally attractive from either side of the panel). 

C. The manufactured panels and posts shall be subjected to an inline electrodeposition coating (E­
Coat) process consisting of a multi-stage pretreatment/wash, followed by a duplex application of 
an epoxy primer and an acrylic topcoat. The minimum cumulative coating thickness of epoxy 
and acrylic shall be 2 mils. The color shall be Black or Bronze as selected by the Architect at 
the time of submittals. The coated panels and posts shall be capable of meeting the 
performance requirements for each quality characteristic shown in Table 2 (Note: The 
requirements in Table 2 meet or exceed the coating performance criteria of ASTM F2408). 

D. The manufactured fence system shall be capable of meeting the vertical load, horizontal load, 
and infill performance requirements for Industrial weight fences under ASTM F2408. 

E. Swing gates shall be fabricated using 2" square x 12 gauge stiles and top rail, 2" x 10" x 12 
gauge Intermediate and bottom rails, and 1" sq. x 14 gauge pickets. All rail and upright 
intersections shall be joined by welding. All picket and rail intersections shall also be joined by 
welding. Gusset plates will be welded at each upright to rail intersection. 

F. Pedestrian swing gates shall be self-closing, having a gate leaf no larger than 48" width. 
Integrated hinge-closer set (2 qty) shall be ADA compliant that shall include a variable speed 
and final snap adjustment with compact design (no greater than 5" x 6" footprint). Hinge-closer 
set (2 qty) shall be tested to a minimum of 500,000 cycles and capable of self-closing gates up 
to a maximum gate weight of 260 lbs. and maximum weight load capacity of 1,500 lbs. Hinge­
closer device shall be externally mounted with tamper-resistant security fasteners, with full 
range of adjustability, horizontal (.5" - 1.375") and vertical (0 - .5"). Maintenance free hinge­
closer set shall be tested to operate in temperatures of negative 20 F to 200 F degrees, and 
swings to negative 2 degrees to ensure reliable final lock engagement. 

G. Pedestrian Swing Gate Hardware to include exterior-grade panic exit device (egress) and 
weather-resistant access control and keyed lockset (ingress) along with ground-mounted gate 
stops. 

H. Pedestrian Swing Gate Hardware Accessibility Requirements: Manual gates in Path of Travel 
must open and operate with no more than 5 lbf force, and by accessible operating hardware 
requiring no gripping, grasping, pinching, or twisting. The sweep period of the closer shall be 
adjusted so that from an open position of 90 degrees, the time required to move the door to a 
position of 12 degrees from the latch is 5 seconds minimum. Gates must have a clear 32 inch 
wide opening at a 90 degree swing and an 18 inch latch side clearance. 

I. Security Screening Material at Gates and side panels: 18 gauge perforated metal panels, brush 
finish stainless steel permanently attached to the inside face of the gate and fence pickets. 
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2.5 CAST-IN-PLACE CONCRETE 

A. Materials: Portland cement complying with ASTM C 150, Type I aggregates complying with 
ASTM C 33, and potable water. 
1. Concrete Mixes: Normal-weight concrete with not less than 3000-psi compressive 

strength (28 days), 3-inch slump, and 1-inch maximum size aggregate. 

2.6 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107/C 1107M. Provide grout, recommended in writing by 
manufacturer, for exterior applications. 

B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. Provide formulation that is resistant to erosion from water exposure 
without needing protection by a sealer or waterproof coating, and that is recommended in 
writing by manufacturer for exterior applications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation before final grading is completed unless otherwise permitted by 
Architect. 

3.2 PREPARATION 

A. All new installation shall be laid out by the contractor in accordance with the construction plans. 
Examine areas and conditions, with Installer present, for compliance with requirements for a 
verified survey of property lines and legal boundaries, site clearing, earthwork, pavement work, 
and other conditions affecting performance of the Work. 

B. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet 
line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments. 

3.3 INSTALLATION 

A. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed soil. 

B. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 
1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 

position during setting with concrete or mechanical devices. 
2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or tamp 

for consolidation. Protect aboveground portion of posts from concrete splatter. 
a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed 

water. 

C. Fasteners: Supplied by manufacturer and attached per manufacturer's written instructions. 

D. Security Screens: Install with fasteners per manufacturer's written instructions. 
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3.4 INSTALLATION MAINTENANCE 

A. When cutting/drilling rails or posts adhere to the following steps to seal the exposed steel 
surfaces; 1) Remove all metal shavings from cut area. 2) Apply zinc-rich primer to thoroughly 
cover cut edge and/or drilled hole; let dry. 3) Apply 2 coats of custom finish paint matching 
fence color. Failure to seal exposed surfaces per steps 1-3 above will negate warranty. 
Ameristar spray cans or paint pens shall be used to prime and finish exposed surfaces; it is 
recommended that paint pens be used to prevent overspray. Use of non-Ameristar parts or 
components will negate the manufactures' warranty. 

3.5 GATE INSTALLATION 

A. Gateposts shall be set in accordance with the spacing's shown in the construction plans. The 
"Earthwork" and "Concrete" sections of this specification shall govern post base material 
requirements. 

B. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference. Attach fabric as for fencing. Attach hardware using tamper­
resistant or concealed means. Install ground-set items in concrete for anchorage. 

C. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire 
operational range. Confirm that latches and locks engage accurately and securely without 
forcing or binding. 

D. Lubricate hardware and other moving parts. 

3.6 CLEANING 

A. The Contractor shall clean the jobsite of excess materials; post hole excavations shall be 
scattered uniformly away from posts. 

END OF SECTION 
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