Cable Structures

+ Cables can withstand only
tensile internal forces: no
internal moments or shear.

Differential Equations

é(x) =tan™ OI—y(x)
dx
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Differentiate:
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Given: Cable Length L, span d Endpoints y(0)=0, y(X,)=Y.and force w(x)
Find y(x) and R,

ds

o 2
W(X)dx=a ds(x) HT[ ds = \JC + 7 = dx /1+(%)

dy_w_ o) (ﬂ)
R, R, dx
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Solution by Reduction of Order
d’y  w ® 1+[dyj2

& R R dx

dy dp = P9 dp w
—=p: —=——1+p°' = =——X
dx dx « Bo f1+ p2 Rx
sinh ™ p(x) = =2 x-+sinh* p, = p(x) = ¥ = sinh

RX T dX

y(x)=& cosh(c)—cosh c—2x
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Two Constants... c and R,

_R _ _o
- > y(x) = w{COSh(C) COSh(C R XJ}

d
\/ y(d)=y.  Example: y(d)=0

:>cosh(c)zcosh(c—Rﬁdj:c:id.

X X

y(x)/d =%{cosh(c)—cosh(c(l—Zx/d)}
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