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Cable Equations:
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Given: Cable Length L0 , span d Endpoints 

y(0)=0, y(d)=ye and force w(x), find y(x) and Rx.
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Cable Under Its Own Weight 

w: weight per unit length of cable.
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Constants c and Rx come from y(d)=ye and
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Example: y(d)=0
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Determine the remaining constant: c

    
1

( ) / cosh cosh (1 2 /
2

y x d c c x d
c

  

 
2

0

0 0

0

1 cosh (1 2 / ) sinh( )

1
/ sinh

d d
dy d

L dx c x d dx c
dx c

L d c
c

 
     

 

 

 

  

  

( / 2) cosh 1
2

1
cosh 1

2

d
y d h c

c

h
c

d c

  

  

h/d

L0 /d



3/3/2010

3

End Tension
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Internal tension
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Summary
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Get c from one of these

Optimal Length to minimize tension, given d?

0 1
cosh( )

2

T
c

wd c
0

1
/ sinhL d c

c


0L

d

0T

wd

  
1

cosh 1
2

h
c

d c
 

h

d

0T

wd



3/3/2010

5

Optimum sag is about 1/3 of the span

1930’s
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Slide Rules Rule!
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