2-9. Bar AB, which is hung by a cable CD, is used to support a load. The weight of the bar is
negligible. Force P, ~ N(700, 55°) N acts on the bar at point B to support the load P, that acts at

point A. Assuming that the allowable normal stress of the cable is S, ~ N (150, 12%*) MPa, and that

P, P,, and S, are independent, determine the diameter of the cable to make sure that the

probability of failure is less than 10
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Solution:

The internal force developed in cable CD is shown below.
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Q +ZM, =0, F,(05)-RB(17)=0, F,=34R
The stress in cable CD is
B i _34R,

CD A A
Set Y =S, —S.,,andthen Y ~ N(z,,07), where

344y oo g0 2380
A

My =Hs —Hs = Hs, —

a

1



, (34 ? ) 6y2 , [ 34 i 2
o, :Jasa +(7j ot =\/(12><10 ) +(Tj (55°)

P, =Pr(Y <O)=Pr(Y A <ﬂ]=®[ﬂ]<1o-“ = ®(-3.719)
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Then, =% < _3.719. We have A= #:D >2.45x10°m? =24.5mm?.
Oy

Thus, d., >5.59mm. Ans.



