70. A 500-mm-long strip is subjected to a torque T~N(30,32%) N-m shown in the figure. The strip has a
rectangular cross section with a width of b = 150 mm and a thickness of t = 40 mm. If the allowable
shear stress is 7,~N(80,10%) MPa, estimate probability of failure using the First Order Second

Moment Method. Note that T and t, are independent.
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For a rectangular section strip in torsion, the maximum shearing stress is given by
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Solution

T=

Thus the limit-state function is the maximum shearing stress subtracted from allowable one. Failure

occurswhenY < 0

Y =gX) = = ! 3+1'8T
_g _Ta T_Ta btz( b/t)
where X=(t,, T).
Using FOSM, we have
1 1.8
by = g(Mx) = Uq, —m(3 + b_/t>uT
1 1.8

= 80(10°) — )30

150(10-3)(40(10-3))2 3+ 150(1073)/40(1073)
= 4.2125(107) Pa
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(10(109))° + : 73+ _31'8 = )3)
150(10—3)(40(10—3)) 150(1073)/40(1073)

0693(107) Pa

The probability of failure is then given by

L om\ [ 42125(107)) .
pr=® <_ _) =® <_ 1.0693(107)) = 408(107)

Ans.



