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1. STANDARD NAMES OF SUPPLIES 
1.01 All materials required f.or use under these instructions 

are covered elsewhere in the Outside Plant Construction 
and Maintenance Practices with the exception of the items 
listed below: 

Crossanns: 

Crossarm 
Hangers: 

Thimbles: 

2. GENERAL 

SPECIAL STEEL ANGLE IRON CROSS­
ARMS (For use at the tops of fixtures). 

SPEOIAL 2 IN. X 2 IN. GALVANIZED 
STEEL ANGLE (Used in assembly of sus­
pended fixtures). 

1/2 IN. GALVANIZED THIMBLES. 

2.01 These practices cover standard methods and materials 
for use in connection with the construction of long 

spans of the catenary type* in open wire toll lines. 
*NoTE: Where it is necessary to locate transpositions in a 

long span a crossarm structure is located in the span and is 
supported by cable suspension strand. Since the line wires are 
in turn supported by the crossarms in the long span the line 
wires in the long span are of the same type and size as the 
wires elsewhere in the line. This type of construction is dis­
tinctly different from the non-catenary type of long span con­
struction where the line wires in the long span crossing are 
given no intermediate support between the crossing fixtures. 
3. DEFINITION OF LONG SPANS 

3.01 A long span is defined for the purpose of these in­
structions as : 

(a) An occasional span, when 12-inch spaced wires only 
are involved, whose length exceeds the average length 
of the five adjacent spans in each direction by 50 per 
cent. or more with a minimum length of: 

MINIMUM LENGTH 
LOADING FOR LONG SPAN 

AREA CONSTRUCTION 

Heavy 225 feet 
Medium 250 " 
Light 325 " 

(b) An occasional span, where 8-inch spaced wires are 
carried on the line, of more than 225 feet in length. 

3.02 Catenary type construction is more expensive than the 
non-catenary type. Therefore, where under the pro­

visions of paragraph (a) above, long span construction is re­
quired, make the long span of the non-catenary type unless it 
will be necessary to locate transpositions in the long span. 

, ' 



4. TYPES OF LONG SPAN FIXTURES 
4.01 All long span fixtures covered. by these practices are 

either of the H or 3 pole type. 
4.02 Dead end fixtures are the fixtures on which the catenary 

suspension strands are dead ended. The head guys to 
take the strain of the dead ended catenary suspension strands 
are located on the dead end fixtures. 

4.03 Suspension fixtures are frequently used in conjunction 
with dead end fixtures in order to give the catenary 

suspension strands greater elevation. 
4.04 The general arrangements of catenary type long spans 

both with and without suspension fixtures are indicated 
below: 

Hangers by which the 
suspended fixtures are 
hung from the catenary 
suspension strands 

Catenary suspension 
strands 

\ 
\ 

Su~pended fixtures 
Side guys not shown. supported by catenary 

suspension strands 
Catenary Open Wire Long Span Crossing with Suspension Fixtures 

Oead end 
fixture of 
the Hor 
3 pole type 

Head guy for 10 M. 
riding strand. 

Hangers by which the 
suspended fixtures are 
hung from the catenary 
suspension strands. 

Catenary suspension 
strands. 

Head guys 
for catenary 
sus~ension sir nds. 

- . _ guys not shown 

~~~~~~~37'' Suspended fixtures 
supported by catenary 
suspension strands. 

Catenary Open Wire Long Span Crossing without Suspension Fixtures. 

G31.175 
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CATENARY LONG SPAN CONSTRUCTION 

4.05 By span length is meant the distance between dead end 
fixtures when dead end fixtures only are used and be­

tween suspension fixtures when they are employed with the 
dead end fixtures. 

5. DIFFERENCE IN ELEVATION OF AND DISTANCE 
BETWEEN DEAD END FIXTURES AND SUS­
PENSION FIXTURES 

(a) Make the difference in elevation "a" between the top 
of the dead end fixture and the top of the suspension 
fixture not more than two-thirds of the height of the 
suspension fixture above ground. 

(b) Make the distance "b" between the suspension fixture 
and dead encl fixture not less than twice or more than 
three times the height of the suspension fixture above 
ground. 

Distance "b .. to be not less than 
twice or more than three times "h': 

Suspension 
Fixture 

D/;;~%;' ....... ~ 
~-

1------. 
a 

Distance "a" to be 
not greater than 
¾ height h of sus­
pension fixture-. 

~: ,~,,'•,\•~--•i-l-_,,,./Y."''"'''=•"'•"',=•,r.,,.,,,;,9'"t ,..,.,, ~le,•: 

·~ Lead of guys not less 
than heiQht. 

6. LINE WIRE IN LONG SPAN 
6.01 Use the same size and type of wire and the same pin 

spacing as used elsewhere in the line. 
6.02 Place wire in the long span with the same sag and sag 

limitations as required elsewhere in the line and install 
transpositions as called for in the detail plans. 

7. NUMBER, SIZE AND SAG OF CATENARY SUS­
PENSION STRANDS 

7.01 The number, size and sag of catenary suspension strands 
for various crossarm loads and span lengths are given 

in the following tabJ~s. 
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7.02 Under the heading "Initial Sag and Tension for Cate-
nary Suspension Strand" are shown the stringing sags 

for the catenary suspension strands together with the corre­
sponding strand tensions. Sags in the catenary suspension 
strands should be measured by sighting in the usual way and 
tensions in the strands should be measured with the strand 
dynamometer. Both methods may be used as desired while 
pulling the catenary suspension strands up to the proper ten­
sion. In making the final check before clamping the suspension 
strands, however, the strand dynamometer should be used in 
cases where the sag is small and the tension high. Where the 
sag is great and the tension is low the sighting method should 
be used. This is for the reason that the dynarnometer method 
is the more accurate where the strand tensions are high and 
the sags small while the sighting method is the more accurate 
with large sags and low tensions. 

7.03 \i\There two catenary suspension strands are dead ended 
on one pole one strand is dead ended below the other. 

Where a long span is constructed without using a suspension 
fixture the lower of the two suspension strands should be in­
stalled first in accordance with the sag and tension information 
given below. The upper suspension strand should be installed 
so that it will sag down to a level with the lower strand at 

·about the mid-point of the long span. 
7.04 Under the heading "Separation Between Catenary Sus-

pension Strand and Top Crossarm at Crossing Fixture" 
is shown the separation between the catenary suspension strand 
(the lower strand where one strand is below the other) and 
the crossarm carrying the lOM riding strand. 

7.05 Under length of hangers is shown the length of the 
hangers required to hang the suspended fixtures from 

the catenary suspension strands so that with the wire in place 
the suspended fixtures will all hang in practically a straight line. 

7.06 In the following tables the numbering of the suspended 
fixtures is from one long span crossing fixture to the 

other. The suspended fixtures should be evenly spaced across 
the span unless the detail plans state otherwise. For example, 
a 600-foot span with three suspended fixtures would have the 
first suspended fixture spaced 150 feet from the crossing fixture 
and the remaining two suspended fixtures located at 150 feet 
intervals. 
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Ultimak 
Wire Load 

HEA W LOADING AREA 

SUSPENDED FIXTURE 

Total Number Initial Sag and Tension for Separation 
of Catenary Size of Catenary Suspension Strand Between Catenary 

.. 
Suspension Catenary Suspension I Length of 

Strande Suspension 20• F. I 60° F. I too• F. Strnnda and Top Hangers 
z I I Required Strand I I Crossarm at 8 Sag Tension Sag I Tension I Sag I Tension Crossing Fixtures 

!-< u 
~ 
~ 
!-< 
<Fl z 
0 u 
z 
< 
~ 
r.n 
'-' z 
0 
>-< 
>< 
~ 

~ 
~ 
< u 

2 Arms 
4 Arms 
6Arms 

2 Arms 
4 Arms 
6 Arms 

I 
I 

2 
2 
2 

2 
2 
2 

16 M 
16 M 
16 M 

16 M 
16 M 
25 M 

0' 6" I 4420 
6' 4" 

11'10" 

1' 1• I 2010 
12' 5• 
9' 611' 

200' Span 

I 
0' 6" 
6' 6" 

12' I" 

250' Span 

I 
2' O" 

12' 8' 
9'11" 

300' Span 

3900 

1590 

O' 1• I 3560 
6' 9" 

12' 5• 

2' 5• I 1310 
12'11" 
10' 2• 

4• I 8' 
9' 8' 

14' 8' 

r I r w r 
w r 

4 Arms 2 25 M 6' 8" 880 7' 4' 820 7' 9'' 760 10' 8" 
e Arms 2 25 M 15' 9" - 16' 0" - 16' 4" - 18' 8" 

2 Arms l 2 16 M 5' 7" 830 6' 2' 750 6' 9" I 680 I 9' J_!_" 
•· -

____..,,,;: 
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Total Number 
of· Catenary Size of 

mtimate Suspension Catenary 
Wire Load Strands Suspension 

ll<,quired Strand 

2 Arms 
4 Arms 
6Arms 

16 M 

1 25 M 
25 M 

2 Arms 
4 Arms 
6Arms 

25 M 

I 25 M 
25 M 

2 Arms 
4 Arms 
6Arms 

25 M 

I 25 M 
25 M 

(~ 
2 Arms 
4 Arms !._I, 6Arms 

25 M 

I 25 M 
25 M 

HEAVY LOADING AREA 

2 SUSPENDED FIXTURES 

Initial Sa~ and Tension for 
Catenary uspcnsion Strand 

20° F. I 60° F. I 
Sag I Tension I Sag I Tension I 

300' Span 

5• o, I 915 l 5• 7• I 815 

I 7' 5" 800 7'10" 760 
17' 2• - 17' 5" -

350' Span 

1• 1• I 7300 

I 
I' 2• I 6700 

I 13' I" 615 13' 6' 595 
25' 0,, - 25' 3" -

400' Span 

l'W l 5530 I 2· 2• I 4770 

I 19' 2• 550 10' 6" 540 
10' 5" 1010 11' 2" 940 

450' Span 

3•10• I 3500 

l 
4• 7• I 2880 

I 26' o• - 26' 3• -
15'10" 840 16' 4• 820 

100° F. 

Sag j Tension 

6' 4• I 725 

I 8' 6" 700 
17' 8' -

l' 5• I 5730 

I 14' 2" 565 
25' 6" -

2• 7• I 4040 

I 19'11• 530 
11'11' 880 

5• 5• I 2410 

I 26' 7• -
17' O" 780 

Separation 
Between Catenary 

Suspension 
Strands and Top 

Crossarm at 
Cr06Sing Fixtures 

9' 

I 11' 
19' 

5' 

I 16' 
27' 

6' 

I 21' 
14' 

9' 

I 28' 
19' 

Length of 
Hangers 

8' 
8' 
8' 

8" 
8' 
8" 

8" 
8' 
s• 

8' 
8' 
8" 

>ZZ 
"'c:: 0 -= ... -ffi U) t 
I- ... ::, 
cc z"' <> 0 I-... "' z 

IO ..... 

8 

.... " 
~ 0 

M ~ 
CJ P-<L 
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HEAVY LOADING AREA 

3 SUSPENDED FIXTURES 

-------
Total Initial Sag and Tension for Separation Length of Hangera 

UIUmate I Number of Sue of Catenary Suspension Strand Between Catenary 
Wire Catenary Catenary 

I 
Suspension I Second 

Load Suspension Suspension 20° F. I 60° F. 100° F. Strands and Top First 
Strands Strand Crossarm at and 

Required Sag ! Tension _I Sag I Tension I Sag \ Tension Crossing Fixtures Third 

400' Span 

z 2 Arms I 2 l 25 M l 2' 8" I 3960 

I 3' 0" I 3500 

I 
3' 7• 

I 
2920 

I 
8' 

I 
2'6" 

I 
8' 

0 4 Arms 2 25 M 21' ON - 21' 5" - 21' 8" - 23' 6'4" 8' 
t:: 6 Arms 4 25 M 12' 7" 835 13' O" 810 13' 5" 780 16' 4'6" 8" 
u 450' Span ::, 
00: 2 Arms I 2 

I 
25 M 

I 
5' I" l 26IO l 6' O" I 2220 

I 6'11" I 1930 

I 
11' 

I 
3'3" 

I 
8" f- 4 Arms 4 25 M 4'11" 2720 5' 811 2340 6' 611 2050 11' 3'3" 8" .,, 

z 6Arms 4 25 M 17'10" - 18' 5" - 18' 9'' - 21' 51811 8" 
0 

500' Span u 
z 2 Arms I 2 

I 
25 M 

I 
9' 7" 

I 
1710 

I 
JO' 7" 

I 
1550 

I 
11'10" 

I 
1390 

I 
15' 

I 
4'3"' 

I 
8' 

< 4 Arms 4 25 M 9' 4" 1760 IO' I" 1630 11' 5" 1440 15' 4'3" 8' .. 6 Arms 6 25 M 9' 6,, 1730 10' 5• 1580 11' 8" 1400 15' 4'3"' 8" (/) 
550' Span 

L'l z 2 Arms I 2 

I 
25 M 

I 
15' o• I 1320 l 15'10" l 1260 

I 
16' 8" 

I 
1190 

I 
20' 

I 
5'4' 

I 
8' 0 4 Arms 4 25 M 14'10" 1340 15' 711 12i0 16' 6" 1200 20' 5'4" S" ...:I 6 Arms 6 25 M 10' o• 1990 11' 3" 1780 12' 6" 1590 17' 4'7" 8" 

> 600' Span 00: 
< 

2 Arms I 4 

I 
25 M 

I 3' 5" I 6950 

I 
3' 7" l 6570 

I 
4' 0" I 5900 

I 
8' I 2'6" 

I 
8" z 4 Arms 6 25 M 6' 0" 3940 6' 8. 3530 7' 611 3150 13' 3'6" 8" "" w 6Arms 6 25 M 19' 5" 1220 20' I" 1175 20'10" 1135 24' 6'4" 8" 

~ 
f-
< 

0.. u 
~ ........ 
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I 
Total 

Num- I Number 
1 ength of25 M ber 

of Catcnary of 

~an Sus• Sus-
, ect) $i~:~d~ 

pended 
Fix-

Required tures 

--- --
650 4 4 
700 4 4 
750 4 5 
800 6 5 
850 6 0 
coo 6 6 
91-1} 6 6 .', 1~00 6 6 

lU!>(} 6 7 

-----' -

HEAVY LOADING AREA 

ULTIMATE LOAD OF 2 CROSSARMS OF WIRE 

SPANS OVER 600 FT. IN LENGTH 

Initial Sag and Tension for 
Separation 
Between 

·-·-----

Cat.enary Suspension Strand Catenary I Length or Hangers 
Susocnsion Suspended Fixture Number 

Strand 

20° F. 60° F. 100° F. 
and Top 
Crossarm 

Sag Tension Sag Tension 
-- --- -- ---

51 •II ,) 5130 6' 111 4550 
1' 811 4180 8'10" 3660 

JI' 7" 3180 12'11" 2860 
6' 3" 6i20 7' 0'' 6000 
81 1" 5850 9' 0" 5280 

10' 5" 5100 11' 6" 4620 
13' 511 4400 14'10" 4000 
17' 011 3860 18' 6" 3540 
21' 0" 3440 22' 7" 3200 

' Sag Tension 
-- --

7' 0,, 3060 
10' O" 3220 
14' 211 2600 
7'10" 5400 

10' I" 4i00 
12' 8" 4180 
16' 5" 3600 
20' 2" 3250 
24' 4" 2980 

at CroBBing I I I 1 1 Fixtures _1 __ 2_ -~1-4-1_5 __ 6 __ 7_ 

12' 
15' 
19' 
13' 
15' 
18' 
21' 
25' 
29' 

4' 8'' 8" 8" 4'8" 
5' !Y' 8" ~· !i'O'' 
81 S" 2' i" 8" 2'i" B'S" 
6' 6" 2' 611 R" '.!'5" 6'6" 
i 1 0" 2' 6" 8" :.!'O" 7'0" 
9' 3" 3' 6" 8" S',' 

3'6" 19' 3" 10'10" 4' l" 8" 3" 4'1" 10'10" 
12' i" 4' S" $" 8" 4'S* 12' 7" 
16' 7" i'lO" 2'6" 8" 2'6" 7' IO"! 16'7" 

► zz 
o, ct Cl 
.. o.­
z"' >­... (,) 
>- c.:, ::, .. z a: 
(,) c:, >-.., "' 

"' Cl 
(,) 

:e 
"':"' 

~ 

~ ~ 
c., i:i'! 

~ ' . ' 
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~ 
u .. 
" "" 
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z 
0 
~ u 
::, 
,: 
i,.. 
<fl z 
0 u 

Length 
of 

Span 
(Feet) 

Total 
Number 
of 25 M 

Catenary 
Sus-

pensic-m 
Strands 

Required 

z 
< .. 

(/) 

L'> 

650-1--6-
700 6 
750 6 

0 
,-1 

>, 
,: 

g I 
51 

Num-
ber 
of 

Sus-
pended 

Fix-
turea 

---
4 
4 
5 

HEAVY LOADING AREA 

ULTIMA' 

SP 

Separation 
Initial Sag and Tension for Between 

Catenary Suspension Strand Catenary 
Suspension 

Strand 

20° F. 60' F. 100' F. 
and Top 
Crooearm 

Sag Tension Sag Tension Sag Tension 
at Crossing 

Fixtures 
--- --- --- --- ---
11'!0" 2350 13' o• 2130 14' 1" 1960 18' 
16' 2" 2000 17' 5" 1850 18' 7" 1730 22' 
21'10" 1690 22'11" 1610 23'11" 1540 27' 

Length of Hangers 
Suspended F1xture Number 

1 2 3 4 
--- --- ---

6'11" 8" 8" 6'11" 
8' 4" 8" 8" 8' 4• 

12' 4• 3'7"' 8" 3' 7" 

5 ---
12'4" 

-· 

-
,e,' 

-



C;._ 

c.. 

~I 

--

-

Ultimate 
Wire 
Lood 

L Arms 

I 4 Arma 
6 Arma 

2 Arma 

I 4 Arma 
6 '.lnlS 

2 Arma 

I 
4 Artn11 
6 Arms 

--

Total 
Number of 
Catenary Size of 

Suapension 
Catenary 

Suspension 
Strands Strand 

Required 

2 

I 
16 M 

I 2 16M 
2 16 M 

2 

I 
16M 

I 2 16M 
2 16M 

2 

I 
16M 

I 
2 16M 
2 16 M 

MEDIUM LOADING AREA 

1 SUSPENDED FIXTURE 

Initial Sag and Tension for 
Ca.tenary Suspension Strand 

I 20· F. -I 60° F. 

Sag I Tension Sag [ Tenaion I 
200' Span 

O' 4" 

I 
7800 

I 
O' 4" 

I 
7140 

I O' 6" 4500 O' 711 3840 
2'11" 700 3' 5• 600 

250' Span 
O' 6" 

I 
6750 

I 
O' 7" 

I 
5970 

I 1' 6" 2160 1'10" 1740 
7' 5" - 7' 8" -

300' Span 
O' 9' 

I 
6100 

I 
0'10" 

I 
5450 

I 5' 2" 880 5'10' 790 
13• o• - 13' 4" -

100° F. 

Sag I Tension 

O' 4" 

I 
6550 

I 01 8" 3330 
3'10" 535 

O' 811 

I 
5280 

I 2' 311 1400 
g, 0" -
l' O" 

I 
4860 

I 6' 6' 700 
13' 9" -

Separation 
Between Catenary 

Suspension 
Strands and Top 

Crossarm at 
Crossing Fixtures 

3' 

I 5' 
7' 

•• 
I 7' 

11' 

4' 

I 10' 
16' 

Length of 
Hangers 

8' 
8' 
8' 

8' 
8' 
8' 

8' 
8' 
8' 

i\';:Z::2 
Cl! f g zu,t 
t!!e::1 crz..: 
U 0 >-_. I 

8 

:e 
--: 
M i 
<, "" 

' 

~ 
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MEDIUM LOADING AREA 

Total Initial S:tg and Tension for Separation 
Ultimate Number of Size of Catenary Suspension Strand Between Catenary 

Wire C:i.tenary Catcnary 

I 
Suspension Length of 

Load Suspension Suspension 20° F. I 60° f'. 100° f'. Strands and Top Hangers 
Strands Strand Crossarm at 

Required Sag I Tension Sag I Tension I Sag I Tension Crossing Fixtures 
z 
0 

i::: 
u 
::, 
~ 

300' Span 
2 Arms 

I 
2 

I 
!GM 

I 
0' 9,.. 

I 
6230 

I 
O'IO" I 5680 l 0'11" 

I 
5280 

I 
4' 

I 
8' 

4 Arms 2 16 M 6' 111 735 6' 8" 670 7' 5" 605 IO' 8' 
6 Arms 2 25 M 2' 6N 2360 3' l" 1900 3'10" 1550 8' 8' 

f-< 
<J) 

z 
0 u 
z 
< 
0.. 

(/) 

(.'.) 

z 

350' Span 
2 Arms 

I 
2 

I 
16 M 

I 
1' 211 

I 
5400 

I 
1' 5" 

I 
1440 

I 
I' 7• 

I 
3880 

I 
6' I 8' 

4 Arms 2 16 M 10'1011 575 11' 5" 545 1!'11" 520 14' 8" 
6 Arms 2 25M 6'10" 1180 7' 6" 1070 8' 211 980 12' g• 

400' Span 
2 Arms 

I 
2 

I 
16M 

I 
21 2" 

I 
3700 

I 
2' 7" 

I 
3120 

I 
3' 0" 

I 
2710 

I 
7' 

'! 

8" 
4 Arms 2 25 M 2' 111 5000 2' 7" 4050 3' 1" 3390 8' s· 
6 Arms 2 25 M 11'11" 880 12' 7" 830 13' 211 790 16' 8' 

0 
...--l 
> 
~ 
< 

N z - "' 

450' Span 
2 Arms 

I 
2 

I 
16M 

I 
4' 4" 

I 
2390 

I 
4'1\" I 2100 

I 
5' 611' 

I 
1870 

I 
JO' 

I 
8' 

4 Arms 2 25 M 41 4 ... 3100 5' 411 2500 6' 411 2110 12' 8' 
)Arma 2 25M 17' 7'' 755 18' l" 735 18' 8" 710 21' 8' 

-
., f-< 
to < 
"' u il< 

~ 
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rat 

c, 
-,,, 

-

Ultimate 
\Vire 
Load 

2 Arms I 
4 Arms 
6.Arms 

2 Arms I 
4 Arms 
6 Anns 

2 Arms I 
4 Arms 
6 Arms 

2 Arms l 
4 Arms 
6 Arms 

2 Arms I 4 Arms 
6 Arms 

Total 
Number of 
Catenary 

Suspension 
Strands 

Required 

2 
2 
2 

2 
2 
2 

2 
2 
4 

2 
4 
4 

2 
4 
4 

Sire of 
Cal.cnary 

Suspension 
Strand 

I 
25 M 

I 25 M 
25 M 

I 
25 M 

I 25 M 
25 M 

I 
25 M 

I 25 M 
25M 

I 
25 M 

I 25 M 
25 M 

I 
25 M 

I 25 M 
25M 

MEDIUM LOADING AREA 

3 SUSPENDED FIXTURES 

Initial Sag and Tension for 
Catenary Suspension Strand 

20° F. I 60° F. I 100° F. 

Sag I Tension Sag I Tension Sag I Tension 

400' Span 
0'1111 

I 
11600 

I 
l' O" 

I 
10900 

I 
1' 111 

I 
9000 

3' I" 3390 3' 8" 2840 4' 511 2300 
14' 6" 725 15' 0" 700 15' 0" 680 

450' Span 
1' 3" I 10500 

I 
1' 4" 

I 
9750 

I 
1' 611 

I 
8700 

6' 611 2060 7' 5" 1800 8' 6" 1560 
20' 1" 660 20' 5• 650 21' 011 635 

500' Span 
1' 9'' 

I 
9400 

I 
1'10"' 

I 
8900 

I 
2' 1" 

I 
7800 

11' 811 1400 12' 7" 1300 13' 6" 1220 
3' 5" 4800 4' O' 4100 4' 7" 3600 

550' Span 

2' 5" 

I 
8170 

I 
2' 7" 

I 
7640 

I 
2'11" 

I 
6850 

2' 311 8750 2' 5H 8280 2' gn 73:,0 
5' 611 3610 6' 6" 3050 7' 5" 2080 

600' Span 
3' 411 

I 
7150 

I 
31 S" 

l 
6380 

I 
4' 111 

I 
5750 

3' 1" 7600 3' 5" 6950 3'10" 6WO 
9' 2" 2560 10' 6" 2250 11'1011 2000 

Separation 
Between Catenary 

S11spcnsion 
Strands and Top 

Crossarm at 
Crossing Fixtures 

I 
5' 

I 10' 
JS' 

I 
6' 

I 13' 
23' 

I 
7' 

I 18' 
11' 

I 
8' 

I 8' 
13' 

I 
10' 

I 9' 
l 7' 

-
Length of Hangers 

First I 
and Second 

Third 

2' 5• 

I 
8" 

3' O" 8" 
5' O" 8" 

2' 6" 

I 
8" 

3'10" 8" 
6' 4" 8" 

2' 611 

I 
8" 

4'10" 8" 
3' 2" 8" 

2' 6" 

I 
8" 

2' 6,, 8" 
3'10" 8" 

3' 0" 

I 
S" 

2' 9" 8" 
4' 9" S" 

' 
>z:e 
"'..: c:, ..: ... -
~ v., t. ..... ::, 
..: z"' Uc:> 1--'"' z 

~ 
~ 

C e,; 

'-' 

' 

(\°) ~ 

Cl P<A 
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~ 

z 
0 
;::: 
u 
::, 

"' f-, 
<Jl 
;,: 
0 u 
z 
< .. 
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'-' z 
0 
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:,.. 

"' -< r z 
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MEDIUM LOADING AREA 

ULTIMATE LOAD OF 2 CROSSARMS OF WIRE 

SPANS OVER 600 FT. IN LENGTH 

Total Initial &~ and Teosion for 
Seporation 

Num- Between 
Length Number ber Catenary uspenaion Strand Catenary 

of of 25 M of Suspensio11 
Span Catcnary Sus- Strand 
(Feet) Sus- pended 20° F. 60° F. 100° F. and Top ~::1\~~ Fix- Crossarm 

tures at Croasing 
Ret1uired Sag Tension Sag Tension Sag Tension Fixtures I 2 -- --- ---

650 2 4 4'10" 5775 51 5" 5140 6' l" 4550 14' 4'11" 8" 
700 2 4 6'10" 4740 7' 8" 4180 8'11" 3620 16' 5' 9'' 8" 
750 2 5 10' 4" 3580 11' 7" 3180 12'11• 2860 21' 9' 7" 2'11" 
800 4 ,) 4' I" * 4' 6" 0450 4'10~ 8750 II' 5' j" 2' 6" 
850 4 5 4'11" 0680 5' 4" 89b0 5' 9" 8250 13' 6' 211 2' 6" 
900 4 6 5'10" 9150 6' 4" 8450 6'11" 7700 14' 7' l" 2'10" 
950 4 6 7' O" 8450 7' 7" 77SO 8' 5" 7050 16' 8' 2" 3' 2" 

1000 4 6 8' 4• 7910 9' 1" 7220 10' O" 6560 18' 9' l" 3' 5" 
1050 6 7 6'10" * 7' 4 .. 9850 8' O" 9100 15' 9' 1" 5' 0" 
1100 6 7 8' o• 10000 8' 7• 0250 9' 4P 8550 17' 9'1 I" 5' 3• 
1150 6 7 9' l" 9600 9'10" 8850 10' 7" 8200 10' 10'10" 5' 8" 
1200 6 8 10' 5• 9070 II' 4• 8350 12' 4" 7700 20' 12' l" 6' 5• 
1250 6 8 II' 7" 8850 12' 7"' 8150 13' 7-' 7550 22' 13' I" 6'11" 
1300 6 8 13' 4" 8350 14' 5" 7720 15' 8" 7070 24' 14' 6" 7' 7" 
1350 6 9 15' 2"' 7920 16' 5• 7300 17'11,, 6700 2S' 18' I" 10'10" 
1400 6 9 17' I" 7550 18' 7• 6950 20' 2" 6400 30' 19' 7• 11' 7,, 

*Note: Tension greater than 10,000 lbs. 

Length of Hangers 
Suspended Fixture Number 

3 4 5 6 1 I 8 - n 
------

8" 4'11" 
8" 5' 911 

8" 2'11" 9' 7" 
8" 2' 6" 5' 7" 
8" 2' 6" 61 2" 
8" 8" 2'10" 7'10" 
8" 8" 3' 2" 8' 2" 
8" 8" 3' 5" 9' I" 

2' 6" gi i' 6" 5' o· 9' 1· 
2' 6" 811' 2' 611' 5' 3* 9'11" 
2' 6" 8" 2' 6" 5' 811 10'10" 
2' 7" 8" 8,, 2' 7" 6' ~,, 12' 1• 
2' 9"' 8" 8" 2' 9" 6'11" 13' 1• 
3' O" S" s• 3' o· 7' 7" 1-1' 6" 
5' 7,, 2' 6" S" 2' 6" .,, i"' 10'10" 18'1" 
5'11"' 2' 6" 8"' 2' 6"' 5'11" 11' i" 19'7' 



r.::, 

½ 

~ 

~ 

-

Length 
of 

Span 
(Feet) 

650 
700 
750 
800 
850 
900 
950 

1000 
1050 

Total 
Number Num-
of 25 M ber of 

Catenary Sus-
Suspen- pended 

sion Fix-
Strands tures 

Required 

4 4 
4 4 
4 5 
6 5 
6 5 
6 6 
6 6 
6 6 
6 7 

MEDIUM LOADING AREA 

ULTIMATE LOAD OF 4 CROSSARMS OF WIRE 

SPANS OVER 600 FT. IN LENGTH 

Separation 
Initial Sa~ and Tension for Catenary Between 

uspension Strand Catenary 
Suspension 
Strand and 
Top Cross-

20° F. 60° F. 100° F. arm at 
Crossing 

Ten- Ten- Ten- Fixtures 
Sag sion Sag aion Sag sion 1 

4'5" G300 !i' O" 5600 5' 7" 4950 13' 4' 6H 
6'1" 5280 6'11' 4670 7'11" 4080 15' 5' 5'' 
9'0" 4120 IO' 1" 3GGO 11' 4" 3250 19' 9' 0" 
5'111 8250 5' 6" 7500 6' 2" 6800 14' 6' 7" 
6'4" 7520 7' O" 6780 7' 8" 6150 16' 7' 411 

8'0" 6650 8'11" 59GO 9'11" 5370 18' 9' 4" 
10'0" 5900 11' 2" 5270 12' 5" 4750 21' 10' 7' 
12'5" 5290 13' 8" 4800 15' I" 4350 24' 11'11" 
15'8" 4GOO 17' 2" 4200 18'11" 3830 28' 16' 0" 

Length of Hangers 
Suspended Fixture Number 

2 _3_1_4_ 5 6 

8" 8" 4'6" 
8" 8" 51511 

2'9" 8" 2'9" 9'0" 
21611 8" 2'6" 6'7" 
2'6" 8" 21611 7'4" 
3'7" 8" 8" 3'7" 9' 4" 
4'1" 8" 8" 4'1" 10' 7" 
4'0" 8" 8" 4'6" 11'11" 
7'i" 2'6" 8" 2'6" 7' 7" 

-

7 

16'0" 

> z -.: rz:-= 0 .. .,.__ 
z"' ,_ ..... 
,_ c:, = 
.. zi= 
C.>0 ,_ 

-'"' z 

U) 

0 
c.: 

r- 1~ 

"'-: 
~ ~ 
~ ,;~ 

'l 

~ 



l. 

es 

MEDIUM LOADING AREA 

ULTIMATE LOAD OF 6 CROSSARMS OF WIRE. 

SPANS OVER 600 FT. rn LENGTH 

------

z 
0 
t::: 
u 
::, 

"" ,... 
U1 
z 
0 
u 
z 
< 
0. 

U) 

0 
z 
0 

,-..l 
:>, 

"' 

Tot:tl Initial Sag and Tension for Catenary Separ::ition 
Number Num- Between 

Suspension Strand Catenary Length of 25 M bcr of 
L,ngth of Hangers Catcnary Sus- Suspension of Strand and Suspended Fixture Number 

E;p:rn Su.spcn- pended 
Top Cross-(Feet) sion Fix-

arm at I Strnnds lures 20° F. 60° F. 100° F. Crossing RCC!UlrcJ 
Fixtures 

Sag !~~-Sag r~~l-Sag ~~,~- 1 2 3 4 5 6 --------- ------ ---- --- --- --- --- --- ---Gj0 6 4 4' 8" 5000 5'4" 5230 G' 1" 4580 13' 41 8" 8" 8" 4'8" 
700 G 4 6' 6" 40.i0 7'0" 4300 8' 8" 3700 JG' 5' 6" 8" 8" 5'6" 750 r, 5 8'10" 4200 10'0" 3700 11' 4" 3260 19' 8'11" 2'9" 8" 2'9" 8'11'• 
800 6 5 12' l" 34;0 13'6" 3100 14'10" 2840 23' JO' 4" 3'111 8" 3'1" 10' 4·' 

I 
850 6 5 ltJ' J" 2!140 1 ., ~11 2;00 Jj'J I" 2500 26' I I'll" 3'6" 8" 3'6" JJ'JJ" .o 
000 6 6 11' O" 2530 22';'.;'' 2:;,o 2~'10" 2230 30' ]5' 4" 5'7" 8" 8" 5' 711 15'4" 

< 
~ z 

w 
t ,... 
"' < 

P... u 

~ 
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Total Number 
of Catenary Size of 

Ultimate Suspension Catenary 
Wire Load Strands Suspensioo 

Required Strand 

2 Arms 

I 
2 

I 
!OM 

I 4 Arms 2 !OM 
6 Arms 2 lOM 

~ Arms 

I 
2 

I 
!OM I 4 Arms 2 !OM 

6 Arms 2 lOM 

2 Arms 

I 
2 !OM 

~. 4 Arms 2 !OM 
6 Arms 2 !OM 

(!19 

LIGHT LOADING AREA 

1 SUSPENDED FIXTURE 

Initial Sag and Tension for 
Catenary Suspension Strand 

60° F. I 20°F. I 
I Tension / Sag / Tension / Sag 

200' Span 
O' 4* 

I 
4600 

I 
O' 4" 

I 
4150 

I O' 4" 3800 O' 5" 3400 
O' 6" 2740 O' 7" 2330 

250' Span 
O' 611 

I 
4530 

I 
O' 611 

I 
4080 

I O' 7" 3600 O' 8" 3180 
0'11" 2260 1' 2" 1825 

300' Span 
O' 811 4350 O' 9'' 4000 
I' O" 3220 1' 1" 2830 
3' 1" 980 3' 9" 800 

Separation 
Between Catenary 

Su..spea.sion 
100° F. Strands and Top 

I Tension 
Crossarm at 

Sag Cr088ing Fixtures 

O' 4" 

I 
3800 

I 
3' 

I O' 611' 3000 5' 
O' 8" 1930 6' 

0' 7' 

I 
3680 

I 
4' 

I O' 9" 2780 6' 
1' 5" 1500 8' 

0'10" 3560 5' 
1' 3" 2410 7' 
4' 5" 675 11' 

Length of 
Hangers 

8' 
s· 
s• 

8" 
8" 
8" 

8" 
8" 
8" 

1l!'-

>ZZ cz:ccc, ..... -
Z<n ... "' (.) ... "= ""z"' <> Q ... ... "' z 
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00 
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lp'! 

z 
0 
;:: 
u 
;::, 
~ 
E-< 
V) 

z 
0 
u 
z 
< p.. 

ffJ .., 
z 
0 
...:I 
> 
~ 
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'ffitimate 
Wire Load 

2 Arms 
4 Arms 
6 Arms 

2 Arms 
4 Arms 
6 Arms 

2 Arms 
4 Arms 
6 Arms 

2 Arms 
4 Arms 
6 Arms 

Total Number 
of Catenary 
Suspension 

Strands 
Required 

I 
2 
2 
2 

I 
2 
2 
2 

I 
2 
2 
2 

I 
2 
2 
2 

Size of 
Catenary 

Sw;;pension 
Strand 

I 
16M 

I 16 M 
16M 

I 
16M 

I 16 M 
16 M 

I 
16 M 

I 16M 
16M 

I 
16 M 

I 
16M 
16 M 

ii 
LIGHT LOADING AREA 

2 SUSPENDED F!XTURES 

Init!al Sal? and Tension for Separation 
Ca~nary Suspension Strand Between Catenary 

Suspension Length of 
20° F. I 60° F. I 100° F. Strand, and Top Hangers 

Crossarm at 
Sag [ Tension Sag I Tension Sag I Tension Crossing Fixtures 

300' Span 
0' 8" 

I 
7150 

I 
O' 8" 

I 
6550 

I 
O' 9" 

I 
5950 

I 
4' 

I 
8' O' 8" 7150 O' 8" 6550 O' 9" 5950 5' 8" O' 8" 6550 0'10" 5720 0'11" 5080 6' 8" 

350' Span 
0'10" 

I 
7130 

I 
0'11" 

I 
6600 

I 
l' O" 

I 
5950 

I 
4' 

I 
8" 0'10" 7130 0'11" 6600 1' O" 5950 5' s• 0'11" 6530 l' 2" 5400 1' 411 4600 8' 8' 

400' Span 
l' 2" 

I 
7070 

I 
I' 311 

I 
6550 

I 
I' 4"' 

I 
5980 

I 
5' 

I 
8" ]' 2" 6770 1' 4" 6250 1' 5" 5800 7' 8' 1'11" 4270 2' 311 3600 2' s• 3000 JO' s• 

450' Span 
1' 5" 

I 
7200 

I 
1' 7" 

I 
6630 

I 
1' 9" 

I 
6000 

I 
6' 

I 
8" ]' 7n 6630 1' 9'' 5860 1'11" 5260 8' 8" 3' 611 2910 4' 111 2500 4' 8" 2180 13' 8" 

~ 
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r-

., 
~1 

........ --

Ultimate 
Wire 
Lo,d 

2 Arms 

I 4 Arms 
6 Arms 

2 Arms 

I 4 Arnns 
6Arms 

2 Arma 

I 4 Arms 
6 Arms 

2 Arms 

I 4 Arms 
6 Arma 

2 Arms 

I 4 Arms 
6 Arms 

Total 
Number of Size of 
Catenary Catenary 

Suspension 
Strands 

Suspension 
Strand 

R,,quired 

2 

I 
16 M 

2 16 M 
2 16 M 

2 

I 
16 M 

2 16M 
2 16M 

2 

I 
16 M 

2 16M 
2 16 M 

2 

I 
16M 

2 16M 
2 25 M 

2 

I 
16M 

2 16M 
2 25M 

LIGHT LOADING AREA 

3 SUSPENDED FIXTURES 

Initial Sag and Tension for 
Catenary Suspension Strand 

I 20° F. I 60° F 100' F. 

Sag \ Tension Sog I Tension I Sag I Tension 

400' Span 

11' 1• I 7400 
11' 2" I 6800 I 1' 4" I 5800 I l' 4" 6250 I' 5" 5800 1' 7" 51v0 

3' 2" 2540 . 4' O" 2030 4' 6" 1800 

450' Span 

11' 5" I 7350 I 1' 6" I 6900 I 1' 7" I 6450 I 2' O" 5150 21 2" 4900 2' 5" 4300 
5' 5" 1900 6' 7" 1560 7' 5" 1390 

500' Span 

11' 8" I 7450 I 1'10" I 6850 I 2' O" I 6350 I 2' 811 4700 3' 1" 4100 3' 711 3530 
9' 1" 1400 10' O" 1270 10'10" 1180 

550' Span 

I 2' 1" I 7300 I 2' 3" I 6830 I 2' 5" I 6400 

I 4' O" 3840 4' 7" 3340 5' 1" 3000 
2' 4" 8450 2' 7• 7800 2' 9" 7220 

600' Span 

I 2' 7" I 7000 I 2' 8" I 6780 I 3' O" I 6100 I 5' 8" 3200 6' 4" 2860 6'11" 2650 
3' I" 7750 ~~ 7200 3' 8" 6500 

Separation Length of Hangers 
Between Catenary 

Suspension 
Strands and Top First I Crossarm at and Second 
Cros.'iing Fixtures Third 

>-zz 
a: ct Cl 

6' 

I 
21 6"' 

I 
8" ci: C. -

z"' I-
8' 2' 6" 8" ""'ag 

12' 3' 6"' 8' ti~= u_..., 
z 

7' 

I 
2' 6" 

I 
8' 

Cl u 
10' 3' O" 8' 
15' 4' 2" 8" 

7' 

I 
2' 6" 

I 
8' 

12' 3' 6* 8" 
18' 5' O" 8" 

8' 

I 
2' 6" 

I 
8' 

14' 4' o· 8" 
12' 3' 7• 8" 

9' 

I 
2'10" 

I 
8' in 

17' 4' 711 8" ,.._ °' 
14' 4' 0" 8" ... -... " M "' 

C, d! I 

~ 
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LIGHT LOADING AREA 

ULTIMATE LOAD OF 2 CROSSARMS OF WIRE 

SPANS OVER 600 FT. IN LENGTH ~ 

Total Separation 
Number Num- Initial &~ and Tension for Between 

Length of 25 M her Ca tenary UBpension Strand Catcnary Length of Hangers 
of Catenary of Suspe11sion Suspended Fixture Number 

Span Sus- Sus- Strand 
(Feet) pension pended 20° F. 60° F. 100° F. and Top 

· Str:inda Fix- Croasarm 
z 
0 
~ u 

Required tures Ten- Ten- Ten- at Crossing 
Sag sion Sag sion Sag sion Fixtures 1 2 3 4 5 6 7 8 9 10 

--- --- --- -- -- - -- -- -- -- - -
650 2 4 2' IN • 2' 3" * 2' 1'' * 8' 3' O" 8" 8" 3'0" 

;:, 
,:,: 
E-< 
<fl 

700 2 4 2' 51t * 2' 7" * 2' 9'' * 9' 3' 511 8" 8" 3'5" 
750 2 5 2'10" * 3' 1" * 3' 3" * la;?' 5110" 2' 6" 8" 2'6" 5'10" 
800 2 5 3' 4" * 3' 6" * 3' 9" * 13' 6' 3" 2' G" 811 2'6" 6' 311 

z 850 2 5 3'10" * 4' l" * 4' 5" • 14' 6' 8" 2' 6" 811 2'6,., 6' 8" 
0 
u 
z 
< 
0. 

(fJ 

"' z 
0 
...:I 
>-
p: 
< 

0 z 

900 2 6 41 5" * 4' 9" * 5' 1" * 16' 8' 0" 3' 211 8" 811 3' 2" 8' O" 
950 2 6 5' 1• * 5' 6" * 5'11" * 17' 8' 8" 3' 5" 8" 8" 3' 5" 8' 8" 

1000 2 6 5'10" * 6' 3• * 6' 8" 9800 19' 9' 6" 3' 7" 8" 8" 3' 7" 9' 6" 
1050 4 7 5' 4" * .5' s· * 6' 1" * 15' 8' 8" 4'10" 2' 6" 8" 2' 6" 4'10" 81 8" 
1100 4 7 6' O" * 6' 4" * 6' 9" * 16' 9' 2" 5' O" 2' 6" 8" 2' 611 5' Qlr 9' 211 

1150 4 7 6' 7" * 7' O" * 7' 6" * 17' 9'11" 5' 411 2' 6" 8" 2' 6., 51 4" 9'11" 
1200 4 8 71 4" * 7'10" * 81 4" * 18' 10' 8" 51 8" 21 611 8" 811 21 611 5' s• 10' 8" 
1250 4 8 8' o• • 8' 6" * 91 ON • 19' 111 411 61 O" 2' 6" 8" 8" 2' 6" 6' O" 11' 4" 
1300 4 8 8'10" • 91 4" • 9'11" * 20' 12' 1" 61 6" 2' 7" 8" 8" 21 711 61 611 12' 1" 
1350 6 9 8'11" • 9' 5" • 10' O" • 19' 12' 7" 7'11" 4' 6" 2'6" 8" 2' 6" 41 611 7'11" 12'7" 
1400 6 9 9' 7" * 10' 2" * 10'10" * 20' 13' 6" 8' 5'' 4' 8" 2'6" 8" 2' 6" 4' 8" 8' 5" 13'6" 
1450 6 9 10' 5" * 11' 1" * 11' 8" * 21' 14' 1" 8' 8" 4'10" 2'6" 8'' 2' 611 4'10'' 8' 8" 14'1" 
1500 6 10 11' 2" * 11'11" * 121 7" * 22' 15' 0" 9' 6" 51 5" 2'6" S" 8" 2' 611 5' 511 916" 15'0" 

~ 

N <,l 

" E-< .. < "' u P. 
*Note: Tension greater than 10,000 !be. 

-



---

IJ 

Tot:tl 
Number Num-

Length of 25 M ber of 
of Catenary Sus-

Span Suspen- pended 
(Feet) sion Fix-

Strands tures 
Required 

--- --- --
650 2 4 
700 2 4 
750 2 5 
800 4 5 
850 4 5 
000 4 6 
950 4 6 

1000 4 6 
1050 4 7 
1100 6 7 
1150 6 7 
1200 6 8 
1250 6 8 
13:JO 6 8 
1350 6 9 
1400 6 9 
1450 6 9 
1500 6 10 

LIGHT LOADING AREA 

ULTIMATE LOAD OF 4 CROSSARMS OF WlRE 

SPANS OVER 600 FT. IN LENGTH 

Separotioo 
Bet~·een 

Initial Sag and Tension for Catenary Catenary 
Suspension Strand Suspension 

Strand and 

Length of }fan~r• 
Suspended Fixture umber 

Top Cross-
20° F. 60° F. 100° F. nrm at 

Crossing 
Ten- Ten- Ten- Fixtures 

Sag sion Sag sion Sag sion 1 2 3 4 5 6 7 8 -- -- -- -- -- -- ---- -- 8' -- -- - -- -- --
2'7' . 2'10' 0900 3' l' 9050 13' 4' 7• 8' 4' 7• 
3'2" . 3' 6' 9350 3' 9• 8600 15' 5' 2" s· s· 5' 2· 
4'1' 9000 41 6' 8300 4'10' 7600 18' 8' 3• 2' 7• s· 2' 1· 8'3' 
3'2' . 3' 6" . 3' 7• . 12' 6' o· 2' 6' 8' 2' 6' 6'0' 
3'9' . 4' o· . 4' 3• . 13' O' 5' 2' 6"' s• 2' G• 6'5' 
4'6" . 4'10' . 5' 3' . 15' 7'11' 3' t• 8' 8' 3'1' 7'11' 
5'0' . 5' 4• . 5' 8' . 16' 8' 1· 3' 2· s• s· 3'2' 8' t• 
5'7' . 6' o· . G' o· . li' 8'10' 3' 5• 8' s· 3'5' 8'10' 
6'5' . 6'11' . 7' 5• 9800 21' 12' o· 6' 1· 2' 6' s· 2'6' 6' 1· 12' o• 
6'3' . 6' 8' . 7' 1· . 17' 10' 2· 5' 5• 2' o· 8' 2'6' 5' 5• 10' 2' 
7'0' . 7' 4• . 7'10" . 18' 10' 9• 5' 7• 2' 6' 8' 2'6' 5' 7• 10' 9• 
7'8' . 8' 2· . 8'10' . 20' 12' O" 6' 5• 2' 7• 8' 8' 2' 7' G' 5' 12' o· 
8'6' . 9' o· . 9' 7• . 21' 12'10' 6'10' 2' s• s· s· 2' s· 6'10' 12'10' 
9'4' . JO' o· . 10' 8' . 23' 13' 7" 7' 2· 2'10' 8' 8' 2'10' 7' 2· 13' 7• 

10'4' . 11' l' . 11'11' . 26' 17' 2" 10' 4• 5' 5• 2' 6' 8' 2' 6' 5' 5" 10' 4• 
11'4" . 12' 1 • . 1a' o· 9900 28' 18' 1· 10'10' s' s· 2' 6' 8' 2' 6' s's· 10'10' 
12'4' . 13' l' . 14' o· 9850 29' 18'11' 11' 4• 5'10" 2' 6' 8' 2' 6' 5'10' 11' 4• 
13'8' . 14' 7• . 15' 7• 9450 31' 20' 11 • 12'10' 6'11' 2'10' 8' 8' !!'10· 6'11" 

• Note: Tension KJ"eater than 10,000 lbs. 

9 10 
-- --

17' 2' 
18' 1 ~ 
18'11" 
12'10' 20'11' 

>zz 
c,: .. 0 

~~j:: 
"' <J ,_ "':::, 
.. z = <J 0 ,_ 

... II) 
z 
0 
<J 

~ -..-- "' 

~ 

;;; ~ A 
CJ~~ 
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LIGHT LOADING AREA 

ULTIMATE LOAD OF 6 CROSSARMS OF WIRE 

SPANS OVER 600 FT. IN LENGTH 

I 

z 
0 

Total Separation 
Number Num- Initial Sa§ and Tension for Between 

Length of 25 M ber Catena.ry uspcnsion Strand Catenary Length of Hangers 
of Ca.tenary of Suspension Suspended Fixture Number 

Span Sus- Sus- Strand 
(Feet) ~cnsion pended and Top 

trands Fix- 20° F. 60° F. 100° F. Crossarm 
;:: 
u 

Required tures at Crossing 
Fixtures 

;:, 
~ 

Sag Tension &g Tension Sag Tension I 2 3 4 5 6 7 
--- ---- --- --- --- --- --- --- -- -- -- -- -- --E-< 

<f) 

z 
0 
u 
z 
< 
0.. 

Vl 

'-' z 
0 

,-.:i 

>< 
i,: 

< 

650 2 4 4' 4" 6450 4'10" 5750 5' 6" 5050 18' 6' 6" 8-'' 8" 6'6" 
700 4 4 2' 8" * 2'11" * 3' 1" * II' 4' 1" 8" 8" 4'1" 
750 4 5 3' 3/f • 3' 6" • 3' 9'' 9850 11' 6'10" 2' G" 8" '2'6" 6'10" 
800 4 5 3'10" • 4' 1" * 4' 5" 9550 16' 7' 5" 2' 6" 8" 2'6" 7' 5" 
850 4 5 4' 6" • 4'10" * 5' 2'' 9850 17' 81 0" 2' 6" 8" 2'6" S' O" 
900 6 6 4' 4" * 4' 7" • 4'11" • 14' 7' 4" 2'11" 8" 8" 2'11" 7' 4" 
950 6 6 4'10" * 5' 2" . 5' 7" • 16' 8' I" 3' 2" 8" 8" 3' 2" 81 l" 

1000 6 6 5' 7" * 6' 0" • 61 5" * 17' 8'10'' 3' 6" 8" 8" 3' 6" 8'10" 
1050 6 7 6' 5" * 6'10" * 7' 4" 9850 21' 11'111

' 6' 1" 2'6" S" 2' 6" 6' I" 11'11" 
1100 6 7 7' 2" * 7' 8" • 8' 5" 9450 22' 12'LO" 6' 5" 2'6" 8" 2' 6" 6' 5" 12'10" 
1150 6 7 8' 1" * 8' 8" 9950 9' 5" 9250 24' 13' 8" G' 9" 2'6" 8" 2' 6" 6' 9'' 13' 8" 
1~00 6 8 9' 2" * 10' 0" 9450 10'10" 8750 26' 15'10" 8' 4" 3'2" 8" 3' 2" 81 4" 15'10" 
12.50 6 8 10' 4" 9950 JI' 1" 9250 12' 0" 8550 28' 17' O" 8'11" 3'6" 8" 3' 6" 8111" 17' O" 
1300 6 8 11' 611 9650 12' 5" 8950 13' 5" 8300 30' lS' 4" 9' 6" 3'7" 8" 3' 7" 9' 611 18' 4" 

,_, 
"' z 
"' ~ 

" E-< 

"" < "' u p.. 

*Note: Tension greater than 10,000 lb.s. 

~ --
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8. ASSEMBLY OF SUSPENDED FIXTURES 

8.01 The assembly of a suspended fixture for use where two 
or four catenary suspension strands are used is shown 

below. Where six catenary suspension strands are used a 
third crossarm hanger at the center of the fixture will be 
required. 

10 M Riding Strand\ sis in. x 6 in. 

,_ Suspension Bolt 3 Bolt Cab_le \ Galv. Machine 

--.~------------j ~ 
' 

• _Note: Where C-10 pin crossarms are used on the line use C·lO pin crossarms for the 
corresponding crossarms on the susoended fixtures.-

G31.175 
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9. SUSPENSION STRAND HANGERS 
9.01 Make suspension strand hangers as shown below and 

of the lengths shown in the tables of Part 7. 

(a) Where the hanger is hung from a single catenary 
suspension strand. 

·one Catenary Suspension Strand 

3 Bolt Cable Suspension Clamp 

3 Bolt Guy Clamp 

6,000 Lb. Strand 

3 Bolt Guy Clamp 

10 in. x 5/8 in. Straight 
Thimble Eye Bolt 

I I 



• • 

I 
(b) Whe:-e the hanger 1s hung from two cacenary sus­

peu ,ion strands. 

G31.175 

3 Bolt Cable Suspension Clamps 

1/2 in. Thimbles 

· 3 Bolt Guy Clamp 

6,000 Lb. Strand 

10 in. x 5/8 in. Straight 
Thimble Eye Bolt 

~ }'age 25 
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(ATENARY LONG SPAN CONSTRUCTION 

(c) Where the suspended fixture is hung directly from the 
catenary suspension strand. 

10 in. x 5/8 in. Straight 
Thimble Eye Bolt--~"!< 

C - Cable Suspension 
Bolt 

Upset ends of 
. threads 



Four 3/4 in. x 1·3/4 in. 
Round Washers ---._ 

Two 3 Bolt Cable 
Suspension Clamps 

I 

5/8 in. X 5·1/2 in. 
Machine Bolt 

/:~~."'' 
, 

G31.175 
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~ 

-3/8 in. x 3 in. 

JO in. x 5/8 in. Straight 
Thimble Eye Bolt-----,,_ 0 

CATENARY 
tONG SPAN 

CONSTRUCTION 
I 

Machine Bolt 

,,.--..,....•--r--_,...;;;c,,~ 
I 
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10. CROSSARM ARRANGEMENTS AT DEAD END 
FIXTURES 

10.01 The crossarm arrangement at dead end fixtures shall 
be as indicated below. 

Where suspension 
fixture is used with a 
dead end fixture place 
angle iron arm on back 
of poles only. 

Riding' strand to b 
ended on the fir 
pole back of the 

;:J 
10 M Riding 

Strand- . 

' \.I 

I 
I 
I 

I I 

Special angle iron arms. 
Locate aboui 14 inches 
from tops of poles. 

pole sufficiently 
give good bearing . 

.. 

antenary suspensicn 
trand. 

three pole fixture 
d locate riding 
lo one side of 

nter of crossarm. 

le arm with standard 
ood arms except when 
xtension fixture is used. 

... ,, 
Where six-c.rt~nary suspension strands are used locate 

a third pole as indicated by dotted outline and dead end 
two catenary suspension strands on each pole. 

I 



' 1 
11. CROSSARM ARRANGEMENTS AT SUSPENSION 

FIXTURES 
11.01 The crossarm arrangement at suspension fixtures shall 

be as indicated below. 

Place three.boll cable suspension 
clamps so that the suspension 
strand will be on the pole side 
of the clamp attaching bolt 
attach clamp to cross­
arms with C cable 
suspension clamp 
bolts. __ 

I ' t I 

~ 
Where si;~,it;nary suspension strands are used locate 

1
1 

a third pole as indicated by dotted outline and carry 
. two strands across at each pole. 
' ' 

G31.175 

~ 
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12. SIZES OF POLES FOR FIXTURES 
12.01 The class of pole required for a fixture depends on 

the height of pole and the load to be carried. Where 
the class of the poles to be used is not shown in the detail 
plans use poles of the class shown below. 

12.02 Sizes of poles for dead end fixtures where no sus­
pension fixture is used. 

SIZES OF POLES FOR DEAD END FIXTURES 
\~THERE No SUSPENSION FIXTURE Is USED 

Total 
Number 

and Size of 
Catenary 

Suspension 
Strands 

2-l0M 
2-16M 
2-25M 
4-25M 
6-25M 

2-l0M 
2-16M 
2-25M 
4-25M 
6-25M 

4 4 
4 4 
4 3 
2 1 
2 1 

4 4 
4 3 
3 3 
1 1 
1 

2-l0M 

!ill 
2-16M 
2-25M 
4-25M 
6-25M 

2-lOM 4 4 
2-16M 4 4 
2-25M 4 3 
4-25M 2 1 
6-25M 1 1 

Class of Pole for Length of Pole Indicated 

Creosoted Yellow Pine 
4 4 4 4 3 3 2 2 2 
3 3 2 2 2 1 1 - - -
3 2 2 1 
1 - - -
- - - - - - - -

Western Red Cedar 
4 4 3 3 2 2 2 1 
3 2 1 1 1 - - - - -
2 1 1 - - - - - - - - -

- - - - - - - -
- - - - - - -

Chestnut 
4. 4 3 3 2 2 1 
2 2 1 1 - - - -
2 1 - - - -

- - - - - -
- - - - - - - -

Northern White Cedar 
4 
3 
2 
-
-

i lli2 lil fill2 = = = = = = 1 1 - - - - - - - - -
- - - - - - - - -
- - - - - - - - - -

• 
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12.03 Sizes of poles for dead end fixtures where suspension 
fixtures are used. 

SIZES OF POLES FOR DEAD END FIXTURES 

WHERE SUSPENSION FIXTURES ARE USED 

Total 
Number 

and Size of Class of Pole for Length of Pole Indicated 
Catenary 

Suspension l---r---,-~~-~--r---c-~~-~~-~--r--

Stra nds 25 I 30135140 14s I so I ss I 6o I 6s I 7o 17 s I so I ss I 90 

Creosoted Yellow Pine 
2-101\II 4 4 4 4 4 4 4 3 3 2 2 2 1 
2-161\II 4 4 4 4 3 3 2 2 1 1 1 - - -
2-251\II 4 4 4 3 3 2 2 1 1 - - -
4-251\II 3 2 1 1 - - - -
6-251\II 3 2 1 1 - - - - - -

·western Red Cedar 
2-101\II 4 4 4 4 4 3 3 2 2 2 1 1 
2-161\II 4 4 3 3 2 2 1 1 - - - - - -
2-251\II 4 4 3 2 2 1 1 - - -
4-251\II 2 1 1 - - - - - - -
6-25M 2 1 1 - - -

Chestnut 
2-lOM 4 4 4 4 4 3 3 2 2 2 
2-16M 4 4 3 3 2 2 1 1 - - - - - -
2-25M 4 3 3 2 1 1 - - - -
4-25M 2 1 - - - - - - - -
6-25M 2 1 - - - - - - - -

Northern White Cedar 
2-l0M 4 4 4 4 4 3 3 3 - - - - - -
2-16M 4 4 4 3 2 2 1 1 - - - - - -
2-25M 4 4 3 2 2 1 1 - - - - - - -
4-251\1 3 2 1 - - - - - - - - - - -
6-251\1 3 2 1 - - - - - - - - - - -

G31.175 
Page 31 

~ 

CATENARV 
LONG SPAN 

CONSTRUCTION 



y-

Pa'ge 32 

CATENARY LONG SPAN CONSTRUCTION 

12.04 Sizes of poles for suspension fixtures. 

SIZES OF POLES FOR SUSPENSION FIXTURES 

Total 
Number 

and Size of Class of Pole for Length of Pole Indicated 
Catenary 

Suspension 
Strands 40 1451 50 I 55 I 60 I 65 / 70 I 751 80 / 851 90 

Creosoted Yell ow Pine 
2-l0M 4 4 4 4 4 4 4 4 4 3 3 
2-16M 4 4 4 4 3 3 3 2 2 2 1 
2-25M 4 4 3 3 2 2 2 1 1 
4-25M 2 2 1 1 
6-25M 2 1 1 

Western Red Cedar 
2-l0M 4 4 4 4 4 4 4 3 3 3 3 
2-16M 4 4 3 3 3 2 2 2 1 1 1 
2-25M 3 3 2 2 1 1 1 
4-25M 1 1 
6-25M 1 

Chestnut 
2-lOM 4 4 4 4 4 4 2 
2-16M 4 4 3 3 3 2 2 
2-25M 3 2 2 2 1 1 1 
4-25M 1 1 
6-25M 1 

Northern White Cedar 
2-l0M 4 4 4 4 4 - - - - - -
2-16M 4 4 4 3 3 - - - - - -
2-25M 3 3 2 2 2 - - - - - -
4-25M 2 1 1 - - - - - - - -
6-25M 1 - - - - - - - - - --

' 
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13. LEAD OF GUYS 

13.01 Make the lead of all head guys as nearly as practicable 
1-1/4 times the height of the guy and the lead of all 

side guys not less than the height of the side guy. 

14. HEAD GUYING DEAD END FIXTURES 
14.01 Head guy dead end fixtures away from the long span 

as follows. 

CATENARY SUSPENSION HEAD Guvs STRANDS 
.. 

Number Size Number I Size per Pole per Pole 

1 10,000 2 10,000 
1 16,000 2 16,000 
1 25,000 2 25,000 
2 25,000 3 25,000 

15. HEAD GUYING SUSPENSION FIXTURES 
15.01 Head guy each pole of a suspension fixture away from 

the long span using one 6M strand attached directly 
below the angle iron crossarms supporting the :atenary sus­
pension strands. 

16. HEAD GUYING FOR THE IOM RIDING STRAND 
16.01 Dead end the l0M riding strand on the fost line pole 

beyond the dead end fixture and head guy with one 
IOM guy. 

16.02 Make the tension in the !OM riding strand as follows. 

G31.175 
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TENSION (POUNDS) 

20° F. 

3900 

60° F. 100° F. 

3500 3100 

CATENARY 
LONG SPAN 
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17 METHOD OF DEAD ENDING CA TEN ARY SUS­
PENSION STRANDS 

17.01 Where one cat~nary suspension strand per pole is used. 

Catenary Number 
Suspension of 

Strand Guy 
(Pounds) Clamps 

10,boo 1 
16000 2 
25000 3 

[

Where 12 in.space is not 
practicable. use a guy hook 
on each side of po1e 

Guy Number 

Strand of 

(Pounds) Guy 
Clamps 

2 · 10,000 I 
2 - 16000 2 
2-25000. 3 

1 



-e t, 

17.02 Where two 
used. 

G31.175 
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13. SIDE GUYING DEAD END FIXTURES 

18.01 Side guy dead end fixtures in both directions a3 in­
dicated below. 

(a) When no suspension fixture is used. 

SPAN LENGTH 
FEET 

NUMBER AND SIZE OF GUYS FOR 
ULTIMATE WIRE LOAD OF 

2 Arms 4 Arms 6 Arms 

Heavy Loading Area 
200- 400 1- 6M 1- 6M 1-lOM 
401- 600 1- 6M HOM 2- 6M 
601- 750 1-lOM 2-lOM 2-lOM 
751-1050 2- 6M 

Medium Loading Area 
200- 400 1- 6M 1- 6M 1- 6M 
401- 600 1- 6M 1- 6M 1-lOM 
601- 750 1- 6M 1-lOM 2- 6M 
751-1000 1- 6M 2- 6M 2-lOM 

1001-1450 1-lOM 2- 6M 

Light Loading Area 
200- 400 1- 6M 1- 6M 1- 6M 
401- 600 1- 6M 1- 6M 1 -6M 
601- 750 1- 6M 1- 6 1 1- 6M 
751-1000 1- 6M 1- 6M 1-lOM 

1001-1500 1-lOM 1-lOM 2-lOM 

(b) When suspension fixtures are used. Side guy in each 
direction with one 6-M guy. 

19. SIDE GUYING SUSPENSION FIXTURES 
19.01 Side guy suspension fixtures in both directions as 

prescribed in Part 18.01-(a) for dead end fixtures when 
no suspension fixtures are used. 

20. FOOTINGS FOR FIXTURES 
20.01 Long span crossing poles shall not be set in swampy 

locations where practicable to avoid it. Where 'r is 
necessary to set long span crossing poles in swampy ground th_e 

I a • I 
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matter should be referred to the chief engineer's office for 
design of the proper foundations. 

20.02 Where long span crossing poles are set in solid rock 
or the butts rest on solid rock no additional footing is 

required except to provide a flat bearing surface between I he 
hutt of the pole and the rock using a pad of a few inches of 
sand between the butt of the pole and the rock if required to 
give an even footing. 

20.03 The types of footing for use in ordinary soils are 
shown below and the type of footing to be used for a 

particular kind of crossing is indicated in the following table: 

TYPE OF FOOTING FOR LONG SPAN CROSSING POLES 

Kind and Total 
Number of 
Catenary 

Suspension 
Strands 

per Fixture 

2-lOM 
2-16M 
2-25M 
4-251\1 
6-25M 

G31.175 l .t',ge 37 

TYPE OF FIXTURE 

Dead End 

Compact 
Gravel 
Sand 

or 
Loam 

-
-
-
A 
A 

Pure 
Clay 

-
A 
A 
B 
B 

CATENARV 
LONG SPAN 

CONSTRUCTIO~ 

Suspension 

Compact 
Gravel Pure Sand Clay or 
Loam 

- -- A 
- A 
A -B 
A B 

·--~---
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CATENARY LONG SPAN CONSTRUCTION 

,, • ~•1 

2in. ' 

TYPE A FOOTING 

, . JV'• ,.I r'VY'-m---,. 
I ! I I '1 l,ij:,';1 

f ! II I • ! ' I ,\ ,ljl 
, j 'I' 111 1 

i:,j i l:1)1 
' M 

/'.: I 

ii I , l f 1 

\ii: 1,,!,I; 

\
II I I' 

I j I 11\.1 'I,, \I 
'1'1 Ii I: :1 l 
I' : . 11111 

I , 

" 

planks or 
uivalent not less than 

2in.x121n.x24in. Use galv. wire 
nails not smaller than 16 D. 



r, 

¾in.x2¾1n. sq_uare washer 
(Lergth) in. crossarm bolt 
or stubbing bolt. 
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TYPE B FOOTING 

~ 
•> ) 

Creosoted anchor planks or 
eq_uivalent not less than 
2i_n.xl2in.x24in. Nail planks 
with 30 D galv. wire nails. 
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