5-4. A shear force V ~ N (120, 202) KN is applied to a square beam with the cross section as

shown. If the allowable shear stress is 7, ~ N (8, 0.62) MPa, determine the probability of failure

of the beam. Assume that 7, and V are independent.
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Solution:

The moment of inertia of the cross-section about the neutral axis is
1 3 1 3 —4 3
| = E(0.3)(0.3 )—5(0.18)(0.18 )=5.875x10" m

Then, we have
Quex = Ty'A'=0.12(0.18)(0.06) + 2(0.075)(0.15)(0.06) = 0.001296 + 0.00135 = 26.46 x 10 *m°
Applying the shear formula,

4
rop = e 2646x10° /55 55
It (5.875x10*)(0.12)

SetY=r,—7,,,then Y ~N(g, ,0o7), where

max !



py =, —pu, = p, —37.53u, =8x10° —37.53(120x10%) = 3.496 MPa

_ 2 2
oy = \/O'Ta +o7

max

\/ofa +(37.53)% ¢ =+4/(0.6x10°%)? +(37.53)2(20x10%)* = 0.96 MPa

Thus, the probability of failure of the beam is

p, =Pr(Y <0)=Pr [Y —Hy ﬂj - cp[ﬂJ — d(-3.638)=1.37x10™* Ans.
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