
57. A force 𝐹~𝑁(800, 802)  lbf  is applied to a simply-supported beam shown in the figure. The 

modulus of elasticity is 𝐸 = 12  Mpsi  and the length of the beam is 𝑙~𝑁60, 0.12)  in  and. If the 

allowable deflection is 𝛿𝑎 = 0.3 in and the maximum probability of failure is designed to be 𝑝𝑓 = 10−5, 

determine the minimum diameter of the beam using 𝑦max =
𝐹𝑙3

48𝐸𝐼
. Assume that 𝐹 and 𝑙 are independent. 

Answer:  𝑑 = 2.322   in, 𝑑𝑝𝑟𝑒𝑓𝑒𝑟𝑟𝑒𝑑 = 2.4  in 
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