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Note Set 6.2 F2008abn
Examples:
Cables and Arches

SAMPLE PROBLEM 7.9

A light cable is attached to a support at A, passes over a small pulley at B, and
supports a load P. Knowing that the sag of the cable is 0.5 m and that the mass
per unit length of the cable is 0.75 kg/m, determine (a) the magnitude of the
load P, (b) the slope of the cable at B, and (¢) the total length of the cable from
A to B. Since the ratio of the sag to the span is small, assume the cable to be
parabolic. Also, neglect the weight of the portion of cable from B to D.

e |

a. Load P. We denote by C the lowest point of the cable and draw the

free-body diagram of the portion CB of cable. Assuming the load to be uni-
formly distributed along the horizontal, we write

w = (0.75 kg/m)(9.81 m/s%) = 7.36 N/m
The total load for the portion CB of the cable is
W = wxy = (7.36 N/m)(20 m) = 147.2N

and is applied halfway between C and B. Summing moments about B, we
write

+)EMy =0 (147.2N)(10m) — T,(0.5m) = 0 T, = 2944 N

From the force triangle we obtain
Ty = VTZ + W2

= V(2944 N)? + (1472N)? = 2048 N

Since the tension on each side of the pulley is the same, we find
P=T,=2048N -
b. Slope of Cable at B. We also obtain from the force triangle

W 147.2N
tanf = — =
M= T 944N

= 0.05

=29 -
c. Length of Cable. Applying Eq. (7.10) between C and B, we write

Ey_nf ]
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2 (0.5 m)?
= (2 = v | =90,
(()m)[l+3(20m) + ]_20008&3m

The total length of the cable between A and B is twice this value,

Length = 25, = 40.016Tm -
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Example 2 (Figure 5.19(b))
Using Multiframe, verify the axial force, shear and bending moment for the
funcular shape with P = 50,000 Ib, L = 150 ft, and hyax = 75 ft.
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Load Case 1

Joint Reactions [(kip, lbrf-ft)
Jodnt Labael Rx Ry Rz
1 o 4987 125,000 Tl
F i = .00 ={}.00L oo
3 i oo 0. 00C oo
4 L =00 0. 00C oo
5 . oo ={. 000 oo
& 4 = 000 . 0oL L0

4 =14.957 125,000 0. 000

145.757 kip

Px'

0.000 kip

F2008abn

145.8 kips

Prex=T75
75 kips —'T ——l

125 kips

hg=66.7
75 kips _’T —l

125 kips

/i hg=41.7
75 kips —y——+
125kipiI L
25 ft

0.105 kip

vy'

0.000 kip

2506|492 Ibf-ft
2506.49232
Mz
-0,-6.936,0
270.893. -1.166,-2.561,0 1.166,-2.561,0
270.893 303 270.893
0.000 Ibf-ft
1104391 1106.391 -4.886,1.851,0 4.886,1.851,0
1106.391 1106.391
y
T N 0 0,0




