5-1. Ashearforce V ~N (20, 1.82) kip is applied to a member with the cross section as shown. If

the allowable shear stress is 7, ~ N(4, 0.52)k5i , determine the probability of failure of the

member. Assume that z, and V are independent.
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The cordinate system is shown in the figure, then
>
YiAA
- & D(2)B) [+ (3.5)[(2)(3)(2
S =2 _0[@6]+EH[RE]_, 140

i A (2)®) +(2)(3)(2)

Using the Parallel Axis Theorem, the moment of inertia about the centroidal axis is
| = %(8)(23) +(8)(2)(2.0714-1)* +(2) (%)(2)(33) +(2)(2)(3)(3.5—-2.0714)* =57.2in°

Thus, the first moment of the cross section area at the neutral axis is
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Q. =ZyA'=(2) E (5—2.0714)}[(2)(5—2.0714)] =17.153in°

The maximum shear stress is

_ _VQu, __17.153
"™t 57.2(2)(2)

V =0.075V

SetY=r,—7,_.,then Y ~N(x,,07), where

max !

ty =p, — =, —0.0754, =4-0.075(20) = 2.5ksi

o, =0’ +02_ =\|o” +(0.075)° 5, =(05)° +(0.135)° =0.517 ksi

Thus, the probability of failure of the member is

p, =Pr (Y <0)=Pr (Y_—“Y < ﬂ} = cp[ﬂ] — d(~4.836)=6.64x10" Ans.
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