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Introduction P

e Cables are pure tension members.

e Used as
Supports to suspension roofs
Suspension bridges

e Self weight of cable is neglected in analysis
of above structures

e When used as guys for antennas or
transmission lines, weight Iis considered.



Cable Subjected to Concentrated Loads B et
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Example 1

Determine the tension in each segment of the cable shown in the figure below.
Also, what is the dimension h ?

O O

| 8 KN
1.5m

A 4

A
\ 4

2m
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SOLUTION y
_AxJ A @

"y
A :.r!':{«é‘y

o’m Jstall

8 kN
1.5m

prd
) )

A

A
A 4

+> ZMA =0:
Tep(3/5)(2 M) + Tep(4/5)(5.5 m) - 3KN(2 m) - 8 kN(4 m) =0

Tep = 6.79 kN



Tep =6.79 KN
X
8 kN
y
Tea
Opa B 11/’32.30)(
Tgc =4.82 kN
3 kN

Joint C
¥, 2F,=0: 6.79(3/5) - T €005 =0

+1 ZF, =01 6.79(4/5)- 8+ ToysinOeg =0
Oge = 32.3° Teg = 4.82 kN

Joint B
H, YF =0: -Tg,C080g,+4.82c0532.3°=0

+1 ZF,=0: Ty, sin0g, - 4.825in32.3°-3=0

Oga = 53.8° Tox = 6.90 kN

h = 2tanBg, = 2tan53.8° = 2.74 m
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Cable Subjected to Distributed Load G s
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T cos 0 =T, = Fy = Constant

Tsing=W

d—y:tané?zw
dx T

0



Parabolic Cable: Subjected to Linear Uniform distributed Load

w, = force / horizontal distanc
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TO
d—y—tané?—wOX
dx T,

W, X
= | —=—dx
y ITO
e
y_WOX +§Zf
2T, /*
TOZWOXZ
2y

at x=L,T=Tg=T,.

Tmax — \/To2 + (Wo L)2

max
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-TcosO + (T + AT) cos (6 + AB) =0
-Tsin® - w,(Ax) + (T + AT)sin (6 + AB) =0

W, (AX)(AX/2) - T cos BAyY + T sinB(Ax) =0
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Dividing each of these equations by Ax and taking the limit as Ax — 0, and hence
Ay — 0, AO— 0, and AT — 0, we obtain @

:.r!'.-{«zi‘!
d(T cosd) Jsholt
=0 e 1
dx (1)
d(T sin@)
=W. - 2
=W, @
dy
—=tand = e 3
i (3)
Integrating Eq. 1, where T = F, at x = 0, we have:
Tcosd=F,  cccmomeee (4)
Integrating Eq. 2, where Tsin & =0 at x =0, gives
Tsind=wx e (5)
Dividing Eq. 5 Eq. 4 eliminates T. Then using Eqg. 3, we can obtain the slope
at any point,
tan @ :d_y_ WX (6)
dx F,



Sl o 2y
Performing a second integration with y = 0 at x = 0 yields @
WO 2 iy Lz“!
e X __________ Lo

This is the equation of a parabola. The constant F,, may be obtained by using the
boundary conditiony = h at x = L. Thus,

2
:WOL

---------- 8
= on (8)
Finally, substituting into Eq. 7 yeilds
h
y=—zXx* e (9)

L2

From Eq. 4, the maximum tension in the cable occurs when 6 is maximum; i.e., at
X = L. Hence, from EQgs. 4 and 5,

Tow =yFu? +(WL)? e (10)

Or, using Eq. 8 , we can express T,,,, in terms of w,, i.e.,

T =WLyL+(L/2h)? e (11)
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Example 2 @

:;!:LZ‘!
The cable shown supports a girder which weighs 12kN/m. Determine the tension stoll
In the cable at points A, B, and C.

} 30m

12 m C“
6
5 m




SOLUTION

] 30m
0, Ar
Y A y TC
Oc
12 m C/A T

6m

\ 4

\ 4 X
w,= 12 kKN/m
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B F

Ty t—t | .
: w,= 12 kN/m
! i !
vi12L
NS
T 12x,
0

@y _ tan @ = 12x,
dx, T,
12x
Y1 :_[ - 1
L
6= jlle
0 0
2 - O
12X,
o | T
* 1o
l2
6 12L
2T,
T =L% - (1)
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12 m

(30-L")
w,= 12 kKN/m 12 = J' 12X,

| oo

v12(30- L) 2] O
_ 2

30- L’ 12=—0 f’%‘

0

O
1530 L)?
;é_ 2T,

12 x,
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: S T X
| W, =12 kN/m
| | |
v12x,
|< X2 >
X, +——
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~ (30-L")?
2T,

0

L"=12.43m, T, = 154.50 kN

1

From (1) and (2),

Ty =T, =154.50 kN

12 L7

T, =T, +(12L")’

= /(154.50)% + (12x12.43)’

=214.75 kN
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12 (30-L")

T, =T,% +[12(30- L))

= ,/(154.50)2 +[12(30-12.43)]*

=261.39 kN
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