1.31
SECURITY FENCE
1.31.1
Scope

The Contractor shall furnish all labor, material, supervision, and equipment to install fence as shown on the drawings to meet the criteria outlined in this specification.

1.31.2
General
1.31.2.1
The Contractor shall verify all locations, sizes, elevations, and dimensions of existing construction which will interface with the new construction and shall note all conditions that will affect the specified work. Any interferences shall be brought to the attention of the Lockheed Martin Construction Engineer prior to commencing work.

1.31.2.2
All fencing shall be installed in accordance with the design drawings, applicable codes and standards, and this specification.

1.31.3
Reference Publications, Codes and Standards


ASTM - A90
Tests For Weight of Coating on Zinc Coated (Galvanized) Iron or Steel Articles.



ASTM - A120
Pipe, Steel, Black and Hot Dipped Zinc Coated (Galvanized) Welded and Seamless for Ordinary Uses.



ASTM - A121
Zinc Coated (Galvanized) Steel Barbed Wire



ASTM - A123
Zinc (Hot Galvanized) Coatings on Products, Fabricated From Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strip



ASTM - A392
Zinc Coated Steel Chain Link Fence Fabric



ASTM - A570
Hot Rolled Sheet and Strip, Structural Quality



ASTM - A585
Aluminum Coated Steel Barbed Wire Standard 



ASTM - B6
Specification for Slab Zinc



ASTM - E8
Tension Testing of Metallic Materials



ASTM - F552
Standard Definitions of Terms Related To Chain Link Fencing



ASTM - F567
Installation of Chain Link Fence

1.31.4
Materials
1.31.4.1
Fence Fabric

1.31.4.1.1
The base metal of the fabric shall be a good commercial quality No. 9 gauge with minimum breaking strength of 1290 pounds per ASTM E8.

1.31.4.1.2
Fabric shall be hot-dip galvanized after manufacture with a minimum of 1.2 ounces per square foot of actual surface covered when tested in accordance with ASTM A90.  Zinc coating shall conform to ASTM B6.

1.31.4.1.3
The metallic coating on fabric shall be applied in a continuous process and shall not be applied in roll form.

1.31.4.1.4
Mesh (minimum clear distance between parallel sides of diamond) and diamond count (number of mesh openings in full height of fabric) shall be per the following table:


Height (in)
Mesh (in)
Gauge
Diamond Count

36
2
9
10 1/2


42
2
9
12 1/2


48
2
9
13 1/2


60
2
9
17 1/2


72
2
9
17 1/2


84
2
9
24 1/2


96
2
9
27 1/2


120
2
9
34 1/2


144
2
9
41 1/2

1.31.4.1.5
Fabric height shall be overall dimension from ends of twists or knuckles.  The tolerance of nominal height shall be plus or minus one inch throughout the length of fabric.

1.31.4.1.6
Fabric 60 inches high and under shall be furnished with knuckling on both selvages.  Fabric 72 inches high and over shall be furnished with knuckling on one selvage and twisting on the other.

1.31.4.2
Fence Posts
1.31.4.2.1
Intermediate posts shall be 2 inches nominal schedule 40, galvanized (2.375 O.D., 3.65 pounds per foot) pipe meeting the requirements of ASTM A120.

1.31.4.2.2
End, corner, and pull posts shall be 3 1/2 inch nominal schedule 40 galvanized (4.000 O.D., 9.11 pounds per foot) pipe meeting the requirements of ASTM A120.

1.31.4.3
Gates

1.31.4.3.1
Gate posts for nominal width of single gate or single leaf of double gate shall be per the following table:


Gate Width
NPS (in)
OD (in)
Lb/ft

< 6'-0"
2 1/2
2.875
5.79


6'-0" to 13'-0"
3 1/2
4.00
9.11


13'-0" to 18'-0"
6
6.625
18.97


> 18'-0"
8
8.625
28.55

1.31.4.3.2
Gate frames shall be constructed of galvanized tubular members meeting requirements of ASTM A120 and shall be welded at all corners.  All welds shall be painted with a zinc-based paint after welding.  Gate leafs shall have vertical intermediate bracing such that vertical members are no more than 8'-0" O.C.  Gate leafs 10'-0" and over in height shall have a horizontal brace or one 5/16 inch diameter diagonal truss rod.  When a barbed-wire topped fence is specified, the end members of gate frames shall be extended one foot above the top horizontal to which strands of uniformly braced barbed wire shall be attached by use of bands clips or hook bolts.  Dimensions and weights of gate frame members shall be per the following table:


Gate Height
Gate Width
NPS (in)
OD (in)
Lb/ft

< 8'-0"
< 6'-0"
1 1/4
1.66
3.00


> 8'-0"
> 6'-0"
1 1/2
1.900
3.63

1.31.4.3.3
The gate fabric shall be the same type as used in the fence construction.  The fabric shall be attached securely to the gate frame at intervals not exceeding 15 inches.

1.31.4.3.4
Gate hinges shall be of adequate strength for the gate and with large bearing surfaces for clamping in position.  The hinges shall not twist or turn under the action of the gate.  The gates shall be capable of being opened and closed easily by one person.

1.31.4.3.5
Gate latches stops and keepers shall be provided for all gates.  Latches shall have a plunger bar arranged to engage the center stop.  For single gates of openings less than ten feet wide, a forked latch may be provided.  Latches shall be arranged for locking.  Center stops shall consist of a device arranged to be set in concrete and to engage the plunger bar of the latch of double swing gates.  Center stops are not required for single gates.  Keepers shall consist of a mechanical device for securing the free end of the gate when in the full open position.

1.31.4.4
Rails and Braces
1.31.4.4.1
Top rails shall be in lengths not less than 18 feet and shall be fitted with couplings or swedged for connecting the lengths into a continuous run.  The couplings shall be not less than six inches long with .070 minimum wall thickness and shall allow for expansion and contraction of the rail.  Open seam outside sleeves shall be permitted only with a minimum wall thickness of .100 inch.  Suitable ties or clips shall be provided in sufficient number for attaching the fabric securely to the top rail at intervals not exceeding two feet.  Means shall be provided for attaching the top rail to each gate, corner, pull, and end post.  Tension wire is required at the top of the fence if the top rail is omitted.

1.31.4.4.2
Post braces shall be provided for each gate corner, pull, and end post for use when the top rail is omitted or with fabric six feet or more in height.  Post braces shall consist of a round tubular brace extending to each adjacent line post at approximately midheight of the fabric, a truss consisting of a rod not less than 5/16 inch nominal diameter from the post back to the gate, corner, pull, or end post, and with a turnbuckle or other equivalent provision for adjustment.  Truss rods may be eliminated in any line of fence where there is a continuous center rail.

1.31.4.5
Barbed-Wire
1.31.4.5.1
Barbed-wire shall be zinc coated and shall conform to ASTM A-121.

1.31.4.5.2
Barbed-wire shall consist of two strands of twisted wire with four point barbs on five inch spacing.

1.31.4.5.3
Barbed-wire shall be one of the following listed barbed wires.



Line


Line
Wire

Barb


Wire
Coating
Barb
Coating


Gauge
Weight
Gauge 
Weight

12 1/2
08 oz ZN/ft.2
14
65 oz ZN/ft.2

15 1/2
05 oz ZN/ft.2
16
50 oz ZN/ft2

Reverse


Twist

1.31.4.5
Tension Wire
1.31.4.5.1
Tension wire shall be Marcelled (spiralled or crimped) #7 gauge (.177 inch) plus or minus 0.005 inches in diameter.

1.31.4.5.2
Zinc coating shall be Class III (0.80 ounces of zinc per square foot of uncoated wire surface).

1.31.4.6
Accessories
1.31.4.6.1
Tension bars shall not be less than 3/16 by 3/4 inch and not be less than two inches shorter than the nominal height of the fabric with which they are to be used.  One tension bar shall be provided for each end and gate post, and two shall be provided for each corner and pull post.

1.31.4.6.2
Fabric ties or clips of adequate strength shall be provided in sufficient number for attaching the fabric to all line posts at intervals not exceeding 15 inches and not exceeding 24 inches when attaching fabric to top rail or tension wire.

1.31.4.6.3
Bands or clips of adequate strength shall be provided in sufficient number for attaching the fabric and stretcher bars to all terminal posts at intervals not exceeding 15 inches.  Tension bands shall be formed from flat or beveled steel and shall have a minimum thickness after galvanizing of 0.078 inch and a minimum width of 3/4 inch for posts four inches O.D. or less; and 0.108 inch thickness by 7/8 inch for posts four inches O.D. or less.  Brace bands shall be formed from flat or beveled steel and shall have a minimum thickness of 0.108 inch after galvanizing and a minimum width of 3/4 inch for post four inches O.D. Standard mill tolerances of + 0.005 inch on thickness and + .010 inch on width shall apply.  Attachment bolts shall be 5/16 X 1 1/4" galvanized carriage bolts with nuts.

1.31.4.6.4
Post tops shall consist of ornamental tops or combination tops with barbed-wire supporting arms as specified.  When so specified  or when a top rail is to be provided, the top shall be provided with a hole suitable for the through passage of the top rail.  The post tops shall fit over the outside of posts and shall exclude moisture from posts.

1.31.4.6.5
The gate operator for sliding gates shall be capable of continuous use, of commercial grade, and shall be powered by a minimum 1/3 horsepower heavy-duty, capacitor-run motor with two sets of run windings for fast instant reverse operation.  Motors shall contain a thermal-protection circuit and manual-reset button.  All wear points within the operators should have ball bearings, and should contain weatherproof covers for exterior use with motors and gearheads warranted for not less than five years and one year on all other parts.  There should be easy access to the motors and gearboxes.  Operators shall also have electronic reversing devices or similar mechanisms that will prevent accidental damage to entering or exiting vehicles.  Units are to contain timers adjustable from zero to 270 seconds.

1.31.5
Delivery and Storage
1.31.5.1
Store all fabric in rolls on end out of the mud or earth.  Block up so as not to be in direct contact or on concrete.

1.31.5.2
Posts should be stacked in banded bundles and braced so as not to roll when manipulated.

1.31.5.3
Wire and miscellaneous material shall be stored out of standing water and mud.

1.31.5.4
All electrical and gear parts that may be affected by weather shall be stored indoors.

1.31.6
Performance Required
1.31.7
Workmanship
1.31.7.1
Layout
1.31.7.1.1
Fence location is to be as indicated on the drawings with terminal posts at all corners, both directions, and at the gate opening.

1.31.7.1.2
The actual fence location may be established either by direct measurement or by a surveying instrument with the latter preferred.

1.31.7.2
Installation
1.31.7.2.1
Installation shall be in accordance with ASTM F567, "Installation of Chain Link Fence".

1.31.7.2.2
Bore and/or excavate all post holes to the depth and diameter indicated on the detail, maintaining these holes with sonotube cylinders if necessary to prevent caving of sides until after posts and concrete base have been placed.

1.31.7.2.3
Line posts shall be spaced not more than 10'-0" on center in line of fence.  They shall be plumb with all tops level unless shown otherwise on the design drawings.

1.31.7.2.4
Set all fence posts in accordance with drawing details relating to proper elevations and alignment, straight and plumb.

1.31.7.2.5
Provide a terminal post at each termination and change in horizontal or vertical direction of 30 percent or more.  They shall be plumb with tops properly aligned.

1.31.7.2.6
Install gates plumb, level, and secure for full opening without interferences.  Adjust hardware for smooth operation.

1.31.7.2.7
After placing concrete, the Contractor shall finish exposed tops of concrete anchors around posts with a smooth crowned surface.  Allow the concrete to cure seven days before installation of any fabric on posts.

1.31.7.2.8
Concrete for post foundations shall be ready mix concrete having a minimum compressive strength at 28 days of 2500 PSI or Quik-rete #1101 concrete (coarse) mix.

1.31.7.2.9
Any fence material or accessories removed and not scheduled for relocation shall be turned over to the Lockheed Martin Construction Engineer for disposition.

1.31.7.2.10
Remove any and all debris from site left over from the project, and leave the area in clean condition before vacating the premises.

1.31.8
Inspection
1.31.9
Special Conditions
1.31.9.1
The perimeter security of NASA's Michoud Assembly Facility shall at no time be impaired by the removal of existing fencing.  If replacement of perimeter fence is required, a temporary fence of equal quality shall be installed by the Contractor and approved by Lockheed Martin Security before any portion of the main fence can be removed.
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