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COVER PICTURE—Long span fence
at Norbeck showing relative position of

twisted wire stays, steel posts and corner
post. (Below) A four-wire, long span
fence with details indicated above.
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Long Span Fences

FIGURE COSTS FOR YOUR PASTURES

By using information in this
publication, you can get an idea
of long span, suspension fence
costs as compared with con-
ventional fencing.

Twenty-seven combinations
involving distance between
posts, number of wires, and dis-
tance between stays within
spans have been observed
through two seasons of use. All
combinations have been suc-
cessful in turning livestock.
However, livestock have dam-
aged three-wire fences more
than the others. It is antici-
pated that a greater amount of
maintenance will be required

with these fences in the future
than with four and five-wire
fences.

Total costs of construction
range from $335.52 to $496.89
with long span fences, and up
to $685.46 for a conventional
fence.

These lower costs do not nec-
essarily mean long span fenc-
ing will always be suitable to
use in place of conventional
fencing. The information in-
cluded in this publication is in-
tended to provide a guide
which may be used in making
decisions on the best type of
fencing for various situations.




Long Span Fences

By R. A. Moore, professor, Agronomy; H. G.

Young, assistant professor, and M. E. Larson,

associate professor, Agricultural Engineering:

and G. B. Haiwick, superintendent, Pasture
Research Center, Norbeck.

Fencing is important for good
grassland management. It provides
many opportunities to control
grazing and thereby contributes to
high  producing pastures and
ranges.

The cost of conventional fencing
is often prohibitive for anything
other than boundary or certain
cross fences. Less material and la-
bor are needed with long span (sus-
pension) fences. In this type of
construction, line posts are spaced
much farther apart and “stays”
keep each wire the desired dis-
tance from another wire. Corner
and brace construction must be
strong to support the longer spans
and stays.

The conventional fence is a
“barricade” type of enclosure. The
long span fence can be considered
as a series of panels with resilience
and whip-like action to turn back
livestock. When pressure is exerted
against the top wire, the bottom

wire moves in the opposite direc-
tion—a cow attempting to reach
over the top wire is struck in the
knees by the bottom wire. The top
wire similarly moves in the oppo-
site direction if pressure is applied
against the bottom wire. The fence
panels frequently are set in a sway-
ing motion by the wind. This ac-
tion discourages animals from en-
countering the fence. It also gives
less trouble from weeds piling
against it because weeds tend to
go over or under the moveable
wires.
LONG SPAN NOT NEW

Long span fencing is not new. It
has been used in grazing areas in
the United States and in other
countries for many years. Low cost
of construction, minimum mainte-
nance, and effectiveness in confin-
ing livestock are primary reasons
for its use.

Suspension fences are used main-
ly for interior and cross fences,
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however, they have also been used
for boundary fences. If cattle are
crowded near the fence, calves may
roll under the fence. Twenty-gauge
wire plates have been used to fasten
wire to wooden posts as a certain
amount of “pull through” is nec-
essary and staples frequently do
not hold. Steel posts have enough
“give” that the wires may be rigidly
attached to them. Corner posts
should be well anchored. Wires
should be tight with no more than

Four Strand

Three Strand

3 inches of sag per span. Line posts
should be sound.

Although several agencies make
recommendations for the use and
construction of long span fences,
extensive research information on
this method of fencing is limited.

RESEARCH IN SOUTH DAKOTA

The 2,665-acre Pasture Research
Center near Norbeck in north cen-
tral South Dakota includes an area
where long span suspension fenc-



ing was constructed to permit close
observation over a period of years
under varying conditions.

Distance between posts, number
of wires, and distance between stays
within spans are the main factors be-
ing investigated. Studded T, steel
fence posts, 6 feet long, are used as

Figure 2. Twisted wire stay on four-
strand fence. Numbered metal tag is
used for identifying measuring point
for sag tests.

line posts spaced 100, 125, and 150
feet apart. Three, four and five wires
of 12k-gauge steel are used with
twisted steel stays, 36 inches long,
to keep wires a given distance from
each other (Figures 1 and 2). Stay
spacings are 10, 15, and 20 feet
apart. Corner construction is identi-
cal for each fence combination. A
diagram of a corner is shown in
Figure 3. Stretch stations ( Figure 4 )
have been installed at 80-rod inter-
vals. The material for corners and
stretch stations per mile of fence is
as follows: two 6”x8” wooden posts,
ten 5°x8” wooden posts, and seven
47x8 wooden posts and approxi-
mately 400 feet of No. 9 “tie” wire.

The terrain at Norbeck is flat to
gently undulating. If a depression
or abrupt rise was encountered, an
additional line post was placed to
keep the panel of wires a proper
distance from the ground. Seg-
ments of a long span fence are
shown on the cover and inside
front cover pictures.

The value of each fence combi-
nation is measured in several ways:
(1) effectiveness in turning live-
stock, (2) increase in sag of wires
and (3) movement of corners. In
addition, the cost of each combina-
tion has been compiled.

COSTS PER MILE DETAILED
Material, labor and total costs
per mile of fence of each of the 27
different combinations are given in
Table 1. The cost range is from a
low of $325.52 for a three-wire,



Figure 3.
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Important:

=== All corner posts should be set
at least 3'-6" in ground.

---- All posts in brace system
should be in good alignment.

Corner Post Construction
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Pasture Identification

br-interm-alf — smooth bromegrass-intermediate
wheatgrass-alfalfa

crested—crested wheatgrass
crested-alf—crested wheatgrass-alfalfa
R. wildrye—Russian wildrye
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Figure 4.

Stretch Station Construction
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150-foot span with 20-foot stay spa-
cings to a high of $496.89 for a five-
wire, 100-foot span with stay spa-
cings 10 feet apart. Labor is cal-
culated at $2.00 per hour through-
out. Tables 2, 3, and 4 represent a
more detailed breakdown of the
fence construction costs. The num-
ber of posts and stays, and rods of
wire are listed for each type of
fence.

Steel posts retail locally (1968) at
$1.13 with fasteners. Twisted steel
wire stays, 36 inches long, sell at
10%c each. The price of barbed wire
is $10.00 per 80-rod spool. Pressure
treated cedar posts retail as follows:
6" x 8§—%$295; 57 x 8§—-%$2.50; and 47
x 8—$2.00. Four hundred feet of No.
9 wire is valued at $6.80. The total
cost for corners, including stretch
stations, for each long span fence is
$51.70 per mile. Corner construction
was not a variable in the study,

10

therefore the costs are identical for
all fences.

Labor for wire includes one wire
stretched initially and used as a
guide for putting in line posts and
then stringing subsequent wires and
clipping to posts. Spools mounted
on the back of a pickup truck were
used to effectively lay out three
strands of wire at a time. However,
when more than three wires were
used considerable difficulty was en-
countered in keeping the wires sep-
arated. This is the primary reason
for the increased cost of labor for
five wires over the others.

Construction costs for a conven-
tional fence are listed in Table 5.
Data are shown for a four-wire
fence with steel posts one rod apart.
Corner construction is the same as
discussed for the long span fences
except that there is only one stretch
station or brace per mile. Two 6” x
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Table 1.

Material and Labor Costs of 27 Long Span Fence Combinations

L00 Ft. Span

125 Ft. Span

150 Ft. Span

2::f Distance B;;weeu Stays Distance Between Stays Distance Between Stays
§ MilLe 10 ft. 15 ft. 20 ft. 10 ft. 15 ft. 20 ft. 10 £&. 15 Fw. _20 ft,
Ef Material| $280.55 263.85 252.72 268.83 250.77 241.74 262.70 244 .33 236.98
54 Labor $105.26 96.10 90.00 103.02 93.12 88.16 97.86 92.5¢ 88.54

Total $1385.81 3159895 342.72 371.85 343.89 329.96 360.56@ 336.89 325.52
o |Matecial] $320.55 303.85 292.72 308.83 290.77 281.74 302.70 284.33 276.98
é Labor SLL4.66 103.16 95.50 112.36 99.92 93.72 112.24 99.56 94,54
E Total $4135.21  407.01 388.22 421.19 390.69 375.46 414,94 383.89 371.52
¢ Material| $360.55 343.85 332.72 348,83 330,77 321.74 342.7C 324.33 316.98
§' Labor $136.34 L19.24 113,36 134.00 119.10 111.64 134.10 118.94 112.868
é Total $496.89  463.09  446.08 482.83 449 .97 +33.38 476.8C 443,77 429.86

Prices quoted are fovr 1968
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Table 2. Itemized Material and Labor Cost Per Mile of Three Wire, Long Span Fence
Span Length 100 Ft. 125 Ft. 150 Ft
Stay Spacing L0 ft. 15 £t 20 ft. 10 ft. ] 15 fc. 20 fie L0 fL.]‘ 15 1t At
Steel T i
[ ‘ [
Line M) 52 1 52 | 52 | 42} 4 | w 335 4 35 35
Posts s 58.76 58.76 58.76 47 .46 47 .46 | 47,46 39.55 | 39.55 L 39.55 4
Wood . ] i
No. | ) |
B il 1 19 19 ! 19 19 19 19 19 | 19 L9
= Posts s 51.70 51.70 ¢ 51,70 | 1.7 51.70 51.70 51.70 51.70 5t.70
Ewmv Rds. 960 960 960 960 960 | 960 960 T 960 960 |
= S 1 120.00 120.00 | 120.00 | 120.00 120.00 | 120.00 120.00 ! 120.1C 120.00
1 1 = e
No. | 477 318 | 212 i 473 301 | 215 490 315 245
Stavs f I ! = : : A
$ | 50.09 | 33.39 22.26 49.67 31.61 22.58 51.45 | 33.08 | 23.7%
i T ‘ - I 1 T - —_—
Total $ 1280.55 j 263.85 | 252.72 ; 268.83 : 250.77 | 241.74 | 262.70 | 244.33 236,98
: + — ——— —_— -+ + o ke - ="
Line lcsj 6.5 | 6.5 6.5 5.5 5.5 5.5 4,82 4,82 4.82
Posts |17s" T 13.00 | 13.00 13.00 11.00 | 11.00 11.00 9.64 9.64 9.64 |
T !
- 19 . 19 9 19 19 19 19 19 | 19 19%
$ 38.00 38.00 38.00 | 38.00 | 38.00 38.00 38.00 38.00 38.00
0 W
“lwire Hrs.| 13.38 13.38 13.38 -r 13.38 % 13.38 . 13.38 I 13.38 13.38 | 13.38
= $ 26.76 26.76 26.76 26.76 | 26.76 | 26,76 26.76 26.76 26.76 |
! ! -
£3tays Hrs.| 13.75 9.17 | 6.12 13.63 8.68 ge | 1143 9.08 7.07
$ 27.50 USEBZ [l 24 27.26 17.36 12.40 23.46 18.16 | l4.14
S PP S
Toral |Hrs.| 52.63 48.05 | 45.00 51.51 46.56 44,08 48.93 46.28 | 44,27
L } S Ay Pl T
$ [105.26 96.10 | 90.00 103.02 93.12 83.16 97.86 92.56 88. 54 |
Total Cost § | 385.8L | 359.95 | 342.72 | 371.85 ] 343,89 329.90 360.56 336.89 | 325.50

Prices quoted ace for 1968




Table 3. Itemized Material and Labor Cost Per Mile of Four Wire, Long Span Fence

€T

Span Length 100 Ft. 125 Ft. 150 Ft.
Stay Spacing | 10 ft. | 15 ft. | 20 £t. | 10 fr. | 15 ft. | 20 fe. | 10 ft. | 15 ft. | 20 fc.
igiil No. 52 52 52 42 42 42 35 35 35
Posts | S | 58.76 58.76 58.76 47.46 47.46 47.46 39.55 39.55 39.55
zzgier No. 19 19 19 19 19 19 19 19 19

Arosts | s [ s1.70 51.70 51.70 51.70 51.70 51.70 51.70 51.70 51.70
e |Rds{ 1280 1280 1280 1280 | 1280 | 1280 1280 1280 1280 |

£ $ | 160.00 | 160.00 | 160.00 | 160.00 | 160.00 | 160.00 | 160.00 | 160.00 | 160.00

Stays |No.| 477 318 212 473 301 215 490 315 245

s | 50.09 33.39 22.26 49.67 31.61 22.58 51.45 33.08 25.73

Toral | s |320.55 | 303.85 | 292.72 | 308.83 |290.77 | 281.74 | 302.70 | 284.33 | 276.98

Line  |mes| 6.5 6.5 6.5 | 5.5 5.5 5.5 4.82 4.82 4.82

Fosts M5 | 13.00 13.00 13.00 11.00 11.00 11.00 9.64 9.6%4 9.64

Cormers|Hrs| 19 19 19 19 19 19 19 19 19

s | 38.00 38.00 38.00 38.00 38.00 38.00 38.00 38.00 38.00

% wire |mrs.| 14.58 14.58 14.58 14.58 14.58 14.58 14.58 14.58 14.58

= s | 29.16 29.16 29.16 29.16 29.16 29.16 29.16 29.16 29.16
£ Stays |Brs| 17.25 11.5 7.67 17.1 10.88 7.78 17.72 11.38 | 8.87 |

s | 36.50 23.00 15.34 34.20 21.76 15.56 35.44 22 .78 17.74

Total |Hrs. 57.33 51.58 47.75 56.18 49.96 46.86 56.12 49.78 47.27

s |14.66 | 103.16 95.50 | 112.36 99.92 9372 | LA 24 99.36 94 .54

Total Cost| § |635.21 | 407.01 | 388.22 |421.19 | 390.69 | 375.46 | 414.94 | 383.89 | 371 52

Prices quoted arc for 1968




Table 4. TItemized Material and Labor Cost Per Mile of Five Wire, Long Span Fence

14t

Span Length 100 Ft. 125 Ft. 150 Ft.

Stay Spacing | 1O ft. 15 ft. | 20 ft. 10 ft. 15 ft. | 20 ft. 10 ft. 15 ft. 20 ft.
iFeel No. 52 52 52 42 42 42 35 35 35
ine - — —
Posts | $ | 58.76 58.76 58.76 47 .46 47 .46 47 .46 39.55 39.55 39.55
Wood g, 19 19 19 19 19 19 19 19 19

Corner | . e E—— e
alposts | $§ | s1.70 51.70 51.70 51.70 51.70 51.70 51.70 51.70 51.70
= o —
| Rds.| 1600 1600 1600 1600 1600 1600 1600 1600 1600
Ul Wire
§ $ [200.00 |200.00 |200.00 |[200.00 | 200.00 | 200.00 | 200.00 | 200.00 | 200.00

L Mol I 477 318 219 473 301 215 490 315 245

AYS |t = - = - ]
$ | 50.09 33.39 22.26 49.67 31.61 22.58 51.45 33.08 25.73

Total | $ |360.55 |343.85 |332.72 |348.83 | 330.77 | 321.74 | 342.70 | 324.33 | 316.98

Line |Hrs.| 6.50 6.50 6.50 5.50 5.50 5.50 4.82 4.82 4.82

FodEsy i3] 1fjju2 00 13.00 13.00 11.00 11.00 11.00 9.64 9.64 9.64

Hrs. 19 19 19 19 19 19 19 19 19
Corners
$ | 38.00 38.00 38.00 38.00 38.00 38.00 38.00 38.00 38.00
(=]
| =l T 79 22 oD o, 20 20 % 22
§ Wire .
s | 44.00 44 .00 44.00 44,00 44,00 44,00 4400 44,00 4400
=1
Sl seays |Hrs.| 20.67 12.12 9.18 20.50 13.05 9.32 21.23 13.65 10.62
i iR 24,24 18.36 41.00 26.10 18.64 42.46 27.30 21.24
Topal BEESd 6827 59.62 56.68 67.00 59.55 55.82 67.05 59.47 56.44

136.34 119.24 113.36 134.00 119.10 111.64 134.10 118.94 112.88

Total Cost| $ |[496.89 463.09 446.08 482.83 449,87 433.38 476 .80 443.27 429.86

Prices quoted are for 1968



Table 5. Per Mile Construction Costs - Conventional
Four-Strand Fence

Item Material Cost Labor Cost Total

Corner Posts 42 .20 28.50 70.70

Line Posts 361.60 64 .00 425.60

Wire 160.00 29.16 189.16

__Totals 563.80 121.66 685.46

Prices quoted are for 1968

commercial fencer at a cost of 19¢
per post. A cost of 20c per post is
used in Table 5. This figure will vary
according to the method of installa-
tion. Several comparisions can be
made between Table 5 and the
others. It is apparent that line posts
contribute greatly to fencing costs.

Several types of stays are avail-
able and vary in cost, ease of instal-
lation and longevity. The twisted
steel stays are performing satisfac-
torily but other types might be just
as successful.

OBSERVATIONS AT NORBECK

The effect of various fence com-
binations on corner construction is
being evaluated by measuring
movement of corners and brace
posts. The measurements are taken
each spring and fall. Slight changes
have been noted in some corners,
but these changes occurred soon
after construction and do not appear
to have been caused by any partic-
ular type of fence.

Each span of fence between two
line posts is identified with a per-
manent marker (Figure 2) for ex-
perimental use. The distance from
this point to the ground serves as a
measurement of sag and is taken in
the spring and fall at a time when

temperatures are approximately the
same. Obseivations so far indicate a
greater increase in sag with four and
five wires than with three wires.
However, this sag is quite small and
all fences have been effective in
keeping livestock within the pas-
tures. Although 6-foot steel line
posts were used in this study, it is
possible that 5%-foot steel posts
would be satisfactory for 3- and 4-
wire fences. Good grazing manage-
ment is being followed and bulls
are not present in the pastures. Dif-
terent levels of grazing between
pastures (for instance, near maxi-
mum use or beyond) and presence
of bulls could reduce effectiveness of
fences. While three-wire fences have
kept livestock confined to a given
pasture, they have also been abused
more because of cows putting their
heads between the wider-spaced
wires causing some stays to bend.
It appears that maintenance will be
greater on the three-wire fences.

Corners were constructed in the
fall of 1965. Soil conditions were ex-
tremely dry and digging post holes
took more time than expected. Rocks
were frequently encountered and
caused an increase in labor.

15



Pasture Research Center

1 mile north of Norbeck on Highway 20 (16 miles
northwest of Faulkton or 50 miles southwest of Aberdeen)

EL. |§4|
1 Ipswich

* 5

8

Warner

~w_Faulkton

EL. 1589

* L/ Chelsea
2 i Lresbard

-

Mansfield

Northville

* - 22
5

Miranda

Orient

* Rockham 5

212

8 23 Zell

45

10

T !
Redfield £\ |

EL. 1312



	South Dakota State University
	Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange
	6-1-1968

	Long Span Fences
	R. A. Moore
	H. G. Young
	M. E. Larson
	G. B. Haiwick
	Recommended Citation


	AES B-546 001
	AES B-546 002
	AES B-546 003
	AES B-546 004
	AES B-546 005
	AES B-546 006
	AES B-546 007
	AES B-546 008
	AES B-546 009
	AES B-546 010
	AES B-546 011
	AES B-546 012
	AES B-546 013
	AES B-546 014
	AES B-546 015

