2-7. Bar AB is hung by two cables CD and EG. The total weight of the bar is W ~ N (800, 10°) N
A vertical force P ~ N (900, 12%) N acts on the bar at the middle point. Assume that the allowable
normal stress of the cables is S, ~ N (110,10*) MPa. If W, P, and S, are independent, determine

the cross-cectional area of the cables to make sure that the probability of failure of each cable is
less than 10,
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Solution:

The internal forces developed in cables CD and EG are shown in the free-body diagram below.
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¢ +ZM, =0, F()-P(05)-W(05)=0, F=05W+P)
Q +ZM, =0, —F,(0)+P(0.5)+W(0.5)=0, F., =05(W +P)
The stress in cables CD and EG is
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Set Y =S,-S,andthen Y ~ N(g,,07), where

0.5 + 850
Hy =Hs —Hs = Hs, _M =110x10° —T



o, < Ja +(°_A53j o +[°_A5j o? = J(107)2 {O_/fj (102)+(0—'A5j (12°)

P, =Pr(Y <O)=Pr(Y A <ﬂ]=®[_“¥ j<1o-4 = ®(-3.719)
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Thus, =% <-3.719.
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We have A>1.17x10°m?=11.7mm? . Ans.



