[image: image1.emf][image: image7.wmf] 



Fence 

Standard, Non-Electric Wire Fences
[image: image8.wmf] 


Oklahoma Conservation Practice Job Sheet 



382 01
[image: image9.jpg]


[image: image10.png]




What are Standard, Non-Electric Wire Fences?

Standard, non-electric wire fences are the most common fence type used for controlling all types of livestock.  They are suitable as permanent fences in areas that receive moderate to heavy pressure from livestock.  They are typically barbed wire, double strand or single strand smooth wire.

Purpose

This practice facilitates the accomplishment of conservation objectives by providing a means to control movement of animals and people, including vehicles. 

Where the practice applies

This practice may be applied on any area where management of animal or human movement is needed.

Where to get help

For assistance in designing and application of this practice contact your local Natural Resources Conservation Service (NRCS) or you local Conservation District office.

Applying the practice

This job sheet provides general design criteria, material specifications and installation requirements.
Considerations

The fence design and location should consider: topography, soil properties, livestock management and safety, livestock trailing, wildlife class and movement, location and adequacy of water facilities, development of potential grazing systems, human access and safety, landscape aesthetics, erosion problems, moisture conditions, flooding potential, stream crossings, and durability of materials.
For domestic livestock, install fences in areas that will best facilitate the handling, feeding, watering and movement of the type of livestock managed.  Consider fencing along the contour to minimize livestock trailing and subsequent erosion.

For horses, consider avoiding the use of barbed wire when possible in order to minimize potential injury, especially when areas of confinement are small.

When installing fences in areas of heavy wildlife movement / traffic (such as riparian areas) consideration should be given to wire types and spacing.  Spacing of top and bottom wires should be adequate for the movement of the types of wildlife managed for. Where barbed wire is used, the cooperator should consider smooth wire for the top and bottom wires to reduce potential for harm to deer jumping over fence.

When planning and installing fences in areas of known prairie chicken habitat, consider using approved marking methods to help prevent bird collisions and minimize mortality.  Guidance for fence marking can be found at www.suttoncenter.org.

Where applicable, cleared rights-of-way may be established which would facilitate fence construction and maintenance.  Avoid clearing of vegetation during the nesting season for migratory birds.

Fences across gullies, canyons or streams may require special bracing, designs or approaches.

Fence design and location should consider ease of access for construction, repair and maintenance. Where practical, in order to minimize maintenance and installation costs, avoid areas such as rough and irregular terrain, excess trees and brush, areas with long-standing water and water crossings

Fence construction requiring the removal of existing unusable fence should provide for the proper disposal of scrap materials to prevent harm to animals, people and equipment.  

Operation and maintenance

Regular inspection of fences should be part of an ongoing maintenance program.  Inspection of fences after storms and other disturbance events is necessary to insure the continued proper function of the fence.  Maintenance and repairs will be performed in a timely manner as needed, including tree/limb removal and water gap replacement. 

Remove and properly discard all broken fencing material and hardware.  All necessary precautions should be taken to ensure the safety of construction and maintenance crews
Specifications
Specifications included in this job sheet are prepared in accordance with the NRCS Field Office Technical Guide, Oklahoma Fence (382) practice standard.
Any variations in materials and installation from those provided in this job sheet must be discussed and approved by the responsible planner at the time of planning and prior to installation.  Failure to do so could result in the practice not being certified.

Client Name:_____________________________ Field Number_____________ Fence Number _______ Planned by:______________________________
	Livestock
	# Wires
	Wire type
	B
	H
	W
	Wire Specifications
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	 FORMCHECKBOX 
Cattle
	 FORMCHECKBOX 
3
	BW
	12-16”
	38-42”
	20’ w/o stays

30’ – w/ 2 or more stays
	Barbed wire (BW):  

 FORMCHECKBOX 
Standard (Malleable): 12 1/2 gauge; Class I galvanization

 FORMCHECKBOX 
High Tensile:  15 ½  gauge; Class III galvanization

Smooth (S):

 FORMCHECKBOX 
High Tensile:  12 1/2 gauge; Class III galvanization 

 FORMCHECKBOX 
Standard (Malleable): 9 gauge (single strand) or  12 ½ ga. (double),  Class I galvanization
	

	
	 FORMCHECKBOX 
4
	BW. S
	12-16”
	44-48”
	
	
	

	
	 FORMCHECKBOX 
5
	BW, S
	12-16”
	48-52”
	
	
	

	 FORMCHECKBOX 
Goats / Sheep
	 FORMCHECKBOX 
7+
	BW,S
	5-6”
	38-42
	15’ w/o stays

20’ w/ 2 or more stays
	
	

	 FORMCHECKBOX 
Horses
	 FORMCHECKBOX 
4
	BW
	12-16”
	48-52
	20’ w/o stays

30’ - w/ 2 or more stay
	
	

	
	 FORMCHECKBOX 
5
	BW, S
	12-16
	52-56
	
	
	

	 FORMCHECKBOX 
Combination
	#  Barbed wire (BW)
	#  Smooth (S)
	

	B = Height of bottom wire above ground level. All other wires above bottom wire will be evenly spaced at widths that will meet the intended purpose.  For small animals such as sheep and goats, the lower 18-20 inches of fence should have a maximum spacing of 8” between wires.  When fence is planned for a combination of larger and smaller animals, the lower portion of the fence must be designed for the smaller animals and the overall height based on the larger animals.
H = Height of top wire.  Exception is for all property boundary fences, which shall be a minimum of 54” for all fence types.         

W = Line posts spacing.   Wire stays shall be evenly spaced between line posts at no more than 15 foot intervals between posts. Stays will be constructed of durable materials designed for this purpose.  
Installation:

Fence wire will be stretched to sufficient tension prior to being fastened to posts.  Temperature variations must be considered (wire will tighten in cold weather and expand in hot weather). Installation shall ensure that adequate fence height is maintained.  Line posts will be set in as straight a line as possible between corners or turns.

When fencing along curved lines, use straight sections with appropriate in-line bracing.
Attaching wire to Posts:

Staples  – 9 gauge steel, 1 ½” long for soft woods, 1” for hardwoods; driven diagonally to wood grain at angle to avoid splitting post; leave space to allow free movement of wire

Wire ties, clips, etc. – 12 – 12 ½ gauge, galvanized and attached in accordance with manufacturers guidelines

Splicing wire (refer to diagrams provided on last page): 

Standard (Malleable) Wire - Western Union  or “double loop-knot” splices
Standard and High Tensile Wire - Compression fittings or Splice sleeves with a tensile strength not less than 80% of the wire.  Ends of wire will be overlapped at least 2 inches with two sleeves fitted over wires and firmly crimped.

High Tensile Wire –  “Figure – 8” can be used by overlapping wires 2 inches, looping each wire over and back through, then pulling together.  As fence is stretched the splice will tighten.
In-line strainers will be used to maintain tension in permanent, high tensile steel, smooth wire fences.  They will be placed near center of fence line to achieve equal tension at both ends of the line.  They should be installed on each wire between each pull assembly and a distance not to exceed 4,000 feet for straight line stretches and 1200 feet for uneven terrain or non-straight stretches.


	

	
	Line Post Specifications

	
	Post Type and size
	Other Specifications
	D 

(Minimum post depth)

	
	 FORMCHECKBOX 
Wood 

3” diameter
	Must be sound and free from decay.  Except for red cedar, mesquite, Osage orange, catalpa, and black locust, all wood posts shall be treated with a preservative  which is approved by either Federal Specification TT-W-571 or the American Wood Preservers Association (AWPA)
	 FORMCHECKBOX 
Rocky Soils: 18”

 FORMCHECKBOX 
Sandy Soils: 30”

 FORMCHECKBOX 
All other: 24”

	
	 FORMCHECKBOX 
Steel Pipe

2” OD

Schedule 40
	Posts will be painted or galvanized for rust resistance. Posts will have the top closed to prevent rainfall from entering post.
	

	
	 FORMCHECKBOX 
Standard “T” Min. 1.25 lb per foot
	Will be galvanized, enameled and baked, or painted with weather resistant steel paint.
	Anchor plate must be fully into ground.  (15-18”)

	
	Minimum lengths of all posts will allow for required setting depths and fence height plus at least 2 inches of post above the top wire


	

	Length of planned fence (ft)
	
	Brace #
	Brace Type
	Other Instructions

	Indicate on the map the types of braces needed (i.e single H, wood, corner) and locations (signify with a #), and planned lengths of pulls. Attach the appropriate brace assembly specification sheets
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Other instructions:

	

	

	

	

	

	

	


Fence Diagram:  The following diagram indicates fence location, length, alignment and bracing requirements.  Bracing locations and types are indicated in order to assist with proper selection of brace assemblies based on soils, length of pulls and fence types.  An aerial photograph with the same information may also be used.
Water Crossings / Drainages

Adequate anchor posts, of same kind, grade and size of materials, as adjacent fences are required on both sides of crossing.  

For crossing greater than 20 feet, use the same guidance shown in Table 4 for End Braces. This will require wires to be tied off and anchored on each side of the crossing.  For crossings less than 20 feet, a single anchor post can be used.  Wires would not be tied off / anchored, but instead would be attached to the posts the same as line posts.  Water Gaps / flood gates will be attached below bottom wire and will be designed to allow water and debris to pass and still control livestock.  Some type of hinged or breakaway floodgate works best.

Gates

Gates will be designed to accommodate cooperator objectives.  Wire gates shall be made of the same materials of the same kind, grade and size specified for the field fence
Brace assemblies are installed to support pull assemblies (where wires are tied off and stretched) and are the foundation of a good fence.  They are designed to resist the loads that are transferred from tensioned fence wires, contraction of wire due to weather, and shock loads from livestock pressure or fallen trees.  Braces fail because of structural failure (improper design, poor materials, overstresses members), weak soil or soil movement (soils shear in front of posts, sandy soils) or post pullout (poor design or poor soils cant support tension).  Therefore, criteria for brace assemblies account for soils, depth of post placement, number of wires (tension), terrain, materials and purpose.  Pull assemblies are required at intervals not to exceed 1320 feet.  Pull assemblies can be at corners, ends and in-line where long stretches occur. 
Corner Braces are required at all points where the fence alignment has a change of 20 degrees or more and the pull is from two directions. Corner braces are comprised of the anchor (pull) post where wires are stretched and tied off and one or more brace posts installed in-line with direction of both pulls.

End braces are required where the fence ends,  on both sides of gate openings and for water gaps / crossings greater than 20 feet.  End braces will have an anchor (pull) post where wires are stretched and tied off and one or more brace posts installed in-line with direction of pull, in only one direction.

In – Line Pull Post assemblies are located in straight sections of the fence line with pulls in both directions and where there are sudden changes in elevations, such as at the bottom and top of steep slopes. Best used in long stretches where fence has no corners or ends and can be used to tie off wire and stretch.


	Two posts brace assemblies for ends and corners - Use for the following conditions:
· 5 or more wires: 
· Length of pulls not to exceed 660’ in firm (clay or loam) soils
· Length of pulls not to exceed 330’ in sandy or prolonged wet soils 

· 4 or less wires:
· Length of pulls not to exceed 1320 feet in firm (clay or loam) soils

· Length of pulls not to exceed 660’ in sandy, rocky or prolonged wet soils

	End Brace: 1 anchor post, 1 vertical brace post and 1 brace member (rail)

Corner Brace:  2 vertical brace posts in-line with each direction of pull and 2  brace members (rails)
	Figure 1. Single “H” Brace Assembly – Wood or Steel
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Figure 2. Two Post Angle Brace – Steel, Welded


[image: image3.wmf]Steel, Welded, Single Post End/Corner
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Figure 3. Slip Brace Assembly
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	Anchor and brace Posts
	Wood: 
	6” top diameter
	

	
	Steel Pipe:
	2 ½” nominal (2.875 OD), Schedule 40 (5.8 lb/ft)
	

	Brace member
	Wood: 
	4” top diameter
	

	
	Steel Pipe:
	2” nominal (2.375 OD), Schedule 40 (3.65 lb/ft)
	

	Wood posts will be new, sound and free from decay.  Except for red cedar, mesquite, Osage orange, catalpa, and black locust, all wood posts shall be treated with a preservative  which is approved by either Federal Specification TT-W-571 or the American Wood Preservers Association (AWPA)
Steel pipe posts will be new and painted or galvanized for rust resistance. Posts will have the top closed to prevent rainfall from entering post.
Depth: 42” (3 ½ feet). Steel posts when not driven will be will be centered in a hole that is a minimum of 12 inches in diameter and filled with concrete. The hole will be completely filled and crowned (mounded) at post base to prevent water from ponding around post at ground level.

Minimum posts lengths will allow for required buried depth and fence height plus at least 2 inches of post above top wire.  Typically, 8 foot post will meet this requirement 

Attaching wire to Anchor / Pull Posts - wires will be attached to anchor (pull) posts by two complete wraps around post, stapled (wood posts) or wired (steel posts) and ends tightly twisted around stretched wire at least six times. 

Brace members will be a minimum 3 feet above ground.   For wood post assemblies, brace will be no closer than 8 inches from top of post.  This is preferred for steel post assemblies as well, but can be at top of post since it will be welded in place.

· Wood Braces: The brace post and anchor posts should be notched to achieve a secure fit and the compression brace attached using 3/8 rebar or steel dowel pin (drilled to fit, and at least 2 inches into each post).

· Steel brace members in conjunction with wood anchor and brace posts will be installed into a ¾ - 1 inch notch in brace posts. 

· All steel assemblies will be welded and painted for rust protection.

Tension / Brace (guy) Wires (where applicable, wood assemblies)
· Wire will be twisted or strained to provide necessary rigidity with a twist rod that should be 18 inches- 24 inches long and will remain in place approximately midway along brace wire.

· Brace wire will be double wrapped and stapled to brace post at height 4-6 inches above brace member and anchor (pull) post at a point 4 inches above the ground.
	

	Three posts brace assemblies for ends and corners – Use for the following conditions: 
Used when fence loads or soil conditions required increased brace strength. 

· 5 or more wires
· Length of pulls not to exceed 1320’ in firm (clay or loam) soils
· Length of pulls not to exceed 660’ in sandy, rocky or prolonged wet soils 

	End Brace: 1 anchor post, 2 vertical brace post and 2 brace members (rail)

Corner Brace:  1 anchor post, 4 vertical brace posts in-line with each direction of pull and 4 brace members (rails)
	Figure 4. Double “H” Brace Assembly – Wood or Steel
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Figure 5. Three Post Angle – Steel, welded
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	Anchor and brace Posts
	Wood: 
	6” top diameter
	

	
	Steel Pipe:
	2 ½” nominal (2.875 OD), Schedule 40 (5.8 lb/ft)
	

	Brace member
	Wood: 
	4” top diameter
	

	
	Steel Pipe:
	2” nominal (2.375 OD), Schedule 40 (3.65 lb/ft)
	

	Wood posts will be new, sound and free from decay.  Except for red cedar, mesquite, Osage orange, catalpa, and black locust, all wood posts shall be treated with a preservative  which is approved by either Federal Specification TT-W-571 or the American Wood Preservers Association (AWPA)
Steel pipe posts will be new and painted or galvanized for rust resistance. Posts will have the top closed to prevent rainfall from entering post.
Depth: 42” (3 ½ feet). Steel posts when not driven will be will be centered in a hole that is a minimum of 12 inches in diameter and filled with concrete. The hole will be completely filled and crowned (mounded) at post base to prevent water from ponding around post at ground level.

Minimum posts lengths will allow for required buried depth and fence height plus at least 2 inches of post above top wire.  Typically, 8 foot post will meet this requirement 

Attaching wire to Anchor / Pull Posts - wires will be attached to anchor (pull) posts by two complete wraps around post, stapled (wood posts) or wired (steel posts) and ends tightly twisted around stretched wire at least six times. 

Brace members will be a minimum 3 feet above ground.   For wood post assemblies, brace will be no closer than 8 inches from top of post.  This is preferred for steel post assemblies as well, but can be at top of post since it will be welded in place.

· Wood Braces: The brace post and anchor posts should be notched to achieve a secure fit and the compression brace attached using 3/8 rebar or steel dowel pin (drilled to fit, and at least 2 inches into each post).

· Steel brace members in conjunction with wood anchor and brace posts will be installed into a ¾ - 1 inch notch in brace posts. 

· All steel assemblies will be welded and painted for rust protection.

Tension / Brace (guy) Wires (where applicable, wood assemblies)
· Wire will be twisted or strained to provide necessary rigidity with a twist rod that should be 18 inches- 24 inches long and will remain in place approximately midway along brace wire.

· Brace wire will be double wrapped and stapled to brace post at height 4-6 inches above brace member and anchor (pull) post at a point 4 inches above the ground.
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Steel pipe not driven will be set in concrete (12” hole”)
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For wood post assemblies: Two wraps, 9-12½ gage galvanized wire with twist stick to tension wire attached to brace member
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Distance from Point A to B will be a minimum of twice the height between the top wire and ground surface.
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Anchor Posts – Wire tied off and stretched
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Steel, Welded, Single Post End/Corner Brace












