TECHNICAL NOTES

U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVATION SERVICE
PORTLAND, OREGON AUGUST 1997

RANGE TECHNICAL NOTE NO. 20
FENCE DESIGNS

This Technical Note includes standard drawings for a variety of fencing situations. The
drawings may be photocopied and included with specifications for conservation practices.
Exhibits 1 —35 are from the 382 — Fence specifications from NRCS Nevada. Exhibit 36 is from a
commercial source and is used with permission.

These drawings are intended to be an addendum to Range Technical Note #8; Pasture and Range
Fences, March 1990 that can be used in a similar manner.
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Exhibit 1
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Exhibit 2
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Exhibit 3

382-16
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Exhibit 4
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Exhibit 5
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Twist stick, pipe, or rod
(lsnto 24.! “)

USDI/USFS 2400-Range 8824 2803 (1988)

Exhibit 6

1 loop around brace post

Leave in place

Twist until wire is
taut and assembly
is rigid
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February 1996
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Exhibit 7
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Exhibit 8
Wire Tension

Wire should be tensioned relative to the ambient air temperature at the time of
installation. A rule-of-thumb for setting wire tension is to set tension at 550 pounds
for the coldest day of the year. Subtract 2.61 pounds for every degree Fahrenheit
difference between the air temperature at the time the wire is stretched and the
coldest temperature anticipated. For example, if the coldest temperature is -10° F
and the present temperature is 80° F, there is a temperature difference of 90°.
Multiply 90 by 2.61 and subtract the product, 235, from 550. The proper tension is
315 pounds. The wire should be over stretched on warm days to take out kinks and
seat the wire twist, but not over 500 pounds, and then returned to the proper
tension. The wire must be loosely supported by staples (or clips) during tensioning
to relieve the weight of the wire and to assure that the wire is in the correct
position.

Measuring Wire Tension

There are several wire tensioning tools that can be purchased, including tension
indicator springs that measure wire tension or tools that allow tensioning the wire to
a pre-set number of pounds.

A simple device can also be fabricated that adequately measures wire tension. On a
straight piece of 1-inch x 4-inch board cut 44 inches long, drive two nails (or cup
hooks) 40 inches apart and one inch down from the top of the board, points A and B
in the figure below. Drive a nail 1/2-inch below the center point of the straight line
from A to B, point C in the figure below. Place the wire on the cup hooks (or nails)
at points A and B. Attach a spring scale to the center of the wire and pull the scale
until the wire touches the nail at point C. Read the number of pounds necessary to
pull the wire to point C and multiply by 20 to determine pounds of line tension. For
example, a pull of 12-1/2 pounds times 20 equals a tension of 250 pounds on the
wire. Construction of this home made tension meter is based on the general static
formula for wire tension:

Tension (pounds) = length (inches) x balance scale reading (pounds)
4 x vertical displacement (inches)

Tension should be measured in the middle of the stretch.

after Sanderson et al (1990) and USDI/USFS 2400-Range 8824 2803 (1988)
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Exhibit 9
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Exhibit 10
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Exhibit 11

Attach barbed wire to stay on side
Sway from jack with tence staple. No. © wire loop Is stapled to jack at one point,
not stapled to wooden stay - free to litt. Wire loop

may not encompass all members at top of jack.

T2 I\
/ . —

r

R s - e e . [3 - o m YhE - = E = ==
No. 8 wire pigtail stapled to stay and anchored to jack member
with enough slack to allow free movement of stay when fence is

put up and let down but will not move along the fenceline or away

from the jack.
S.apport wooden stay
it wred to steel
post. "‘:
<F i
o -F Attach No. © wire loop €° down trom top
of wooden stays with staple and enough

slack to ift easily but retain stay paraiel
10 steel post when lence is up.

Wooden stay on let=down fence

P

Barbed wire stapied to stay

~—No. § wire loop twisted around stay
and stapled = pigtail, looping steel post
and twisted tight. Stapled 6" from end

of stay.

| - |

e [T

h
“."‘*——-Tnn of plate must be beiow natural

Iy ground surtace. Rock=jacks are

I J constructed when stesl post does not

; Sanderson et al {1990)
1

Varles

| meet depth requirements.
!

N}

has shough siack to aliow tres movement of stay

n fence is put up and let down but will not move stay
fenceline and will be parailel with the steel post

the tence is up.

i

15

Support wooden stay behind post.

Drive fencepost into ground
untll 4° of post is above gr.

:"-No.lwlubcn

_~—Fence stapie
+— Wooden stay

LET-DOWN FENCE

No. © wire pigtall secured around stes! post and stapled
] to wooden stay with enough slack to aliow fres movement
of stay when fence is put up or let down.

Yories ‘ 4:// 1

NRCS, NV
February 1996



382-25

Exhibit 12

LET-DOWN FENCE
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Exhibit 13

382-26
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Exhibit 14
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Exhibit 15
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4'8" or more
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Exhibit 16
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Exhibit 17

Sanderson et al (1990) and USDI/USFS 2400-Range 8824 2803 (1988)
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Exhibit 18

Rear leg is placed between
two front legs.

Drive two 50d or 80d
nails at binding angles in
each joint and bind with
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Nail only this floor
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held in place by rocks.

Side view LINE-JACK
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Exhibit 19

BUCK-AND-POLE FENCE
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diameter of 6*
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Sanderson et al (1990) and USDI/USFS 2400-Range 8824 2803 (1988)
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Exhibit 20
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Exhibit 21

Sanderson et al (1990) and USDI/USFS 2400-Range 8824 2803 (1988)
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Exhibit 22

Sanderson et al (1990) and USDI/USFS 2400-Range 8824 2803 (1988)
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Exhibit 23
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Exhibit 24
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Exhibit 25
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Exhibit 26

CONCRETE FOUNDATION

DETAIL A
6" b 8" —
|
2 x 2" x " angle T I
(galv. after fab.) !-g

%" x 5" welded —T.| «
stud (24" C-C) _| '

2 No. 4 x 8'11"

No. 4 stirrup —17 ‘ S ¢

14" | - S Rt L

CATTLE GUARD

Deratl 4 I \
”—n \) Set at road grade

TS moo i one WA

1 Subgrade

O = N S -

1 g
l f oy No. 4 tis (6vp) R 5 No. 4 cont. ea.
14" s PR | 14" footing, typ.
X . 36"
[~ ]

11" SECTION AT ROAD CENTER LINE

oy m S g
_l r——
= Teetxreel | -

3 [ 2°x4

o - 7 ———
Cattie guard 5 B [ NN !

e y
( {
Secure fence to L | i\ ,f ! ls‘l Tfﬂrj@l | v’
end=barrier as nesded attle guard
t nt passage of — —
livestock. . ——
Side view Top view

Details for wooden end-barriers used to connect a cattie guard with a fence.

Sanderson et al (1990) and USDI/USFS 2400-Range 8824 2803 (1988)
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SQUARE ROCK CRIBS

! 46" ]
-——-—l .
=TI [t_%ﬁ—-— Post
:! ; l
Nails ,,..--Phtl'onn
-/
46" 1P
" j;\hemau
each way
e HH
J e I " I =
Nails
TOP VIEW
: 4'6" —! _
Post —— j
i —_
Cribbing =
—
Rocks LU o ser
- e
Rock 122 N1 09172 RN NS
platform : = Sl \
Rocks
Two staples
) - }Jn ofaqumm;ocdl:‘cﬂh
: 'or crossing wi
(W) :

USDI/USFS 2400-Range 8824 2803 (1988) NRCS, NV

February 1996
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WIRE FENCE CRIBS

Wire cross ties

Splice ends together.t:o
form crib and staple together

Level bed for crib

Rock crib corner post

Treated timber placed
in center of erib

4' woven wire, 2"'x4"
12% guage, secured
around outside 5%’
steel posts (4 posts)

Exhibit 32

Wire cross tie

Fence

4’ woven wire. 2''x4",
12}, gauge. 12'8" long
formed to make crib

Wire cross ties

v
_/
Gate 1 6 /
- ot
(O i
N Fence anchor stay
set on rock

Rock crib gate post

Use this wire only when gate
is installed next to rock crib.
The wire will be attached to
the same post and within 2
inches of the gate lever

i‘\t-;_:.

———

———

i

I i
20" (min) |1 :
' |

Yool ¥ U

C

28" to 32"

USDI/USFS 2400-Range BB24 2803 (1988)

5%’ steel posts (4) %

s

=
\,
[

[}

e

Double steel posts
used to stretch from

2 strands 12% gauge
barbed wire twisted tight

No rock spaces larger than 6" in crib.
The woven wire ends will have 12"
overlap and be wired to itself, using the
ends of each longitudinal wire to make

a splice with at least 4 turmns. The wire
ghall be attached to each post in the crib
at the top and bottom wires and at a
minimum of 2 intermediate horizontal
wires.

NRCS, NV
February 1996



Exhibit 33

PEOPLE ACCESS Ny 7
Wy /A=~ =/
.‘/ Y- L

Fence stile.

7' or variable as fence requires l——

Standard fence post

Secured with
drift pins

TOP VIEW

Walk-through gate.
(Excludes livestock & wildlife.)

Sanderson et al (1990) and USDI/USFS 2400-Range 8824 2803 (1988)

382-46

3°x6° (rock jack material
or weated kmber)

Fence stile.

NRCS, NV

February 1996
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Exhibit 34

FENCE MODIFICATIONS FOR BIG GAME

Adjustable wire fences are suitable for use in areas subject to seasonal movements of big
game animals when livestock are not present. A staple let-down fence allows all fencing wire
to be either raised or lowered to permit unrestricted passage. Adjustable wire fences can also
be used for stream crossings where conventional fencing could be subject to damage during
high flow periods. This type of fence can be adjusted very quickly.

ir—_ﬂ == Staple key
12" '
127 |
187 B
\
o~
12"
12"
18" ;t
S o, gird P e # wd -
P g a8 2 . g
‘ﬂ ; Jeiek fog v gt
DETAIL OF $TRAIN INsULATOR Strain insulator

In areas of heavy seasonal movement by deer or elk, the preferred fence types are the post-
pole-and-wire fence or any wood fence design. These fence designs offer a visual barrier
height that these animals can negotiate without causing damage to the fence or themselves.
Deer normally jump with their hind legs forward. If the top pole and the line wire are too close
together, deer can entangle their hind legs. Elk drag their hind legs over the top of a barrier and
seldom become entangled.

Fence barrier height presented to deer and elk is increased with an increase in ground slope.

— ]

szu

48.6™

l 10%

USDI/USFS 2400-Range 8824 2803 (1988)

NRCS, NV
February 1996



EXHIBIT 35

In—line stress panel—to be used only
where fence is straight.

two T—Posts placed
back to back

— UG ™ /“’“ | ™ b
\_—singie T Post twist wire to t|ghten
1

Note: When stretching wire, stretch wire
from center post in panel.

Portland, Ore
July 1996



Exhibit 36B

FLOATING DIAGONAL BRACES INSTALL IN JUST MIN

UTES!

(1) Hold a hinge at the desired height on the set post .
sleeve, bell end down, over the set post and on top of the hinge, then seat the comp
hammer. (2) Install one end of the diagonal brace (buttons down) to the free end of
at the desired angle ... with another compress
on the ground. (4) Install the brace
thimble on the free end of the diagonal
brace wire in a single full loop with a wire strainer, gripple or wire compress
recommended for brace wire. (6) The brace wire ne
compression sleeve and hinge lower on the set post.

the fence wires on the set post. The tension automatically and equitably distributes throug
the brate and the brace wire. The brace wire pulls the set post horizontally and firmly again

ion sleeve. (3) Drive a 1/8” cable thimbie on

ed only be snug. Set final wire {

. two hinges in a comer application. Slip a

wire by tying off one end of the brace wire near the bott
| brace. (5) Complete the wire loop and secure appropriately at

compression

ression sleeve over the hinge by driving it home with a
the same hinge ... bu

Bl B
g s S

of brace to set post
he free end of the diagonal brace that is setting
om of the set pest. Loop the wire around the

the base set post ... or secure the

ion sleeves. NOTE: 10-12.5 gauge class 3 galvanized wire is
ension, if needed, with a hammer driving

NOTE: The diagonal brace “floats” on the flat block in direct response to the pull of
hout the three brace members ... the set post,

st the soil, dramatically reducing set post lift!

D LIGHT DUTY
A * .l Temporary: *Hot Wire
20 *3now Fence IMPORTAN
* - 6 POST *Barricade Fence USE HEAVY
2 DUTY T-POSTS
547
BRACE n‘er#
Y I=
—
FLOATING DIAGONAL END BRACE
LUSE: 111 HINCE
| 2 - SLEEVES FLAT ROCK FLOATING DIAGONAL CORNER BRACE
PATIO BLOCK USE: 2 (/X1 HINGE)
3 - SLEEVES
=i MEDIUM DUTY ‘L
? Permanent: + wire fence 1y GALVANIZED
18" BRACE WIRE CABLE THIMBLE
* || <————— & POST R I\b\ =
54 l r ] FLAT BLOCK ] l
FLAT ROCK
~ PATIO BLOCK
ATTACH WIRE CLOSE |
P TO THE CROUND ‘ ! NTS
o | e »
POST BEARS ON 5OIL £ AHES ATTACHING ONE
DRAMATICALLY ESLEEVE 3RACE TO A POST
REDUCING LIFT —————— LsE[IX1I HINGES
A + HEAVY DUTY
Permanent: 5-6 wire fence
18~
5 4~ 1 ) ALWAYS BUTT
- pQST FLAT ROCK POST TOGETHER
T ’ PATIO BLOCK STEEL TO STEEL
32
WHEN BUILDING EsD
Y BRACES, PLACING BO™- —
R TOM OF HINGE TOWARE
! INSIDE OF POST MAKES 77
1 EASIER TO BUTT POSTS
| TOGETHER
Drive 2 - 6' posts side by side facing away from
each other. In extremely swampy or loose soil
Page 2 || conditions use 2 - 8" posts. SET POST OR BRACE POST —=
D Y




Exhibit 36¢

;ggz;gﬂs e ROTATIONAL / INTENSIVE / CONTROLLED + 1-3 WIRE ELECTRIC FENCE BRACES
SPECIAL FLOATING DIAGONAL +« PERMANENT OR TEMPORARY

o

—— SET POST

CABLE
THIMBLE

T POST BEARS ON SOIL

DRAMATICALLY FLAT ROCK
e REDUCING LIFT PATIO BLOCK
L7 nEN ATTACHING ONE
£ BRACE TO A POST —

: sk (X1} HINGES %
3 I ALWAYS USE TOP
] '\\ / 1l

. %/ AUWAYS BUTT POSTS TOCETHER, THE i QUALITY INSLLATOR *
= SLEEVE CAN BE REMOVED FOR REPO- L T
Tl IEm e

by B0 vionig] WOOD N’ STEEL T-POST CORNER END BRACING

i 3 Qe 30 il L

1 HELRBULHINTS 6-7 WIRE AND FIELD FENCE

WHEN BUILDING END BRACES, PLACE g
BOTTOM PART OF HINGE TOWARD THE USE “/i" X 17 HINGES
—— INSIDE OF THE T-POST ... AS SHOWN. i * "
-a— SET POST

: ‘HEN ATTACHING TWO
H oS \\\/
—_ USE ! X1 | HINGES

WOOD N’ STEEL H BRACE

IMPORTANT: ALWAYS USE 133 HEAVY DUTY T-POSTS

VINEYARD END BRACE ASSEMBLIES FIT ENTIRELY WITHIN THE VINE ROW !l

== —_— } —p
R e —— 1_5 DRECTONOFPULL  ———
o2 4{—-—- HEA\Y DUTY WASHER | - ‘
o N ; N . END
H N i T i . LT
= — = ~
F . =

& - 10' STEEL T-POST 1 4——— - 10 STEEL T-POST
. i WOOD END

| g— POST  LATERAL RESTRAINERS

: \, REBAR) [ SNGLEOR LATERAL Rﬁ;lwins

a ¥ ) LR ED {REBAR)

v o e PE STEEL T-POSTS
_ S i v
-

- DIAGONAL BRACE RESTS ON FLAT BLOCK " fe
71 END BRACE ASSEMBLY y \I,/
[—a: WITHWOOD AND HEAVY DUTY T-POST e
! DIAGONAL BRACE RESTS ON FLAT 2, OCK

PAGE 3






