TD N°05:
Cable Analysis
“Cable Subjected to

Concentrated
Loads”

If the cable is subjected to concentrated loads then the force acting
in each cable segment is determined by applying the equations of
equilibrium to the free-body diagram of groups of segments of the

cable or to the joints where the forces are applied.
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Example N°01 :

Determine the tension in each segment of the cable shown in Figure a. Also, what is

the dimension h?

8 kN

e | _
<~ 2 m—|'l.3 m-

(a)
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Solution:

By inspection, there are four unknown external reactions (Ax, Ay, Dx and Dy)
and three unknown cable tensions, one in each cable segment. These seven
unknowns along with the sag h can be determined from the eight available
equilibrium equations (3 Fx = 0, > Fy = 0) applied to points A through D.

A more direct approach to the solution is to recognize that the slope of cable

CD is specified, and so a free-body diagram of the entire cable is shown in

Figure b. We can obtain the tension in segment CD as follows: A,

""'.r‘_T £

Ten(3/5)(2m) + Tep(4/5)(5.5m) — 3kN(2m) — 8kN(4m) = 0

Tep = 679 kN 5l
kN

—2 m

(b)

‘

B kN

o2 M —=1.5 M-
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Now we can analyze the equilibrium of points C and B in sequence.

Point C (Figure c): y
6.79 kN
K IF, =0, 6.79 kN(3/5) = Tgecos g = 0
(4/5

+12F, = 0; 6.79 kN(4/5) — 8kN + T'gesinfge = 0
HBC' = 32.3° TBC = 4.82 kN

Point B (Figure d):
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KIF =0, —Tpz,cosfpy, + 482 kN cos32.3° = 0 Toi |
+1SF,=0; Tpysinfy, — 4.82kNsin32.3° — 3kN = 0
: O,
Op4 = 538°  Tpyy = 6.90KkN ) BM -
Hence, from Figure a: 3kN  4.82kN

(d)
h=(2m)tan 53.8° = 274 m




Example N°02 :

Determine the tension in each cable segment and the distance yD

2kM

n

& m

C
Sm Im—

4 kM
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Solution:

T sc = 1.60 kN
Tep = 3.72kN
T ap = 2.99 kN
yp = 2.10m
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Example N°03 :

Analyse the cable system shown below and determine W, if the tension force in

cable AB is 130 N.
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Solution:

Free-body diagram of the system:

G E,
((LTIM Jm Im T—)E
¥ 'm E ¥
¥ Im
o dm >

a=tan'(1/2)=26.53°
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number of joints (N) = 4
number of equations = 4 +1=§
number of unknowns = §

> F,=€,-(—-%.1=0

YF,=(+E ~N6.3-w=0

Y MaC=8€ —58.1(1)-16.3(1)—bw=0
L MaB=(—( =0

T Mad=6( —3C,—58.1(2)-Né.3(5)=0
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232.53 N <—(\
T

4]

Ta=\/BLST+ 8157 = 32890 N

To=y456"+ 19063 = s4 N
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252.63 N

p=tan '(2/5)=2.50"
4|
232.53 N — o
SJ.IN%\» B im
Lo TR
6.3 N

Y F, =T, c08(21.80) ~232.53 —58.1=0 =T ,=33.06 N
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53253 N

BLSIN

6—_

552.23 N
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