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The Menai Straits Bridge – Pre Lab Problems

1. The Menai Straits Bridge is 580 ft. long with a 43 ft. cable sag.  The bridge must carry a 3.24 k/ft uniformly distributed load.  Determine the horizontal and vertical reactions at the towers.  How much horizontal tension force is carried by each of the 2 cables?

2. If the breaking stress of each cable is 30 ksi, what is the minimum safe cable diameter?  (Assume the factor of safety is equal to 1.)

Important Equations:



H = q L2 / 8 d


V = q L / 2


f  = H / A


A = ( D2 / 4

F.S. = f breaking / f


Where: 



1 kip = 1000 lbs

H = Horizontal Reaction Force (k)



Q = Uniformly Distributed Load (k/ft)



L = Length of the Bridge (ft)



d = Sag (ft)



V = Vertical Reaction Force (k)



f = Actual Cable Stress (ksi)



D = Cable Diameter (in)

A = Cross Sectional Area (in2) 

f breaking = Breaking Stress (ksi)

F.S = Factor of Safety 

