34. A tube is subejcted to a load P~N (700, 702) Ibf, shown in the figure. It has an outside diameter of
do = 2 in and insider diameter of d; = 1 in. The lenghth of the tube is [~N(50, 0.1%) in and the
modulus of elasticity is E = 11 Mpsi. The allowable transverse deflection isy, = 5in. If P and [ are

independent, determine the probability of failure using the First Order Second Moment Method. Note

that the maximum deflection is y,,,, = g—:;
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Solution
The maximum deflection happens at A, given by
pPI3 pPI3 64P13
Vinax = = = 4.1155(1078)P13
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The limit-state function is the maximum deflection subtracted from allowable transverse deflection.

Failure occurs when Y < 0.
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where X=(P, ).
Using FOSM, we have
py = g(ux) =5—4.1155(10")upu; = 5 — 4.1155(1078)(700)(503) = 1.3989 in



a=a—902+a—g02
Y 0Pl " Ol lyy

= (41155010 )00,)7 + (—(41155(10-) (3) (o))

= J(—4.1155(10-8)(503)(70))2 + (—(4.1155(10-8))(3)(700)(50)2(0.1))2
=3.6076(1071) in
The probability of failure is then given by

- —1.3989
Pr = o (ﬂ) = (W) = 52715(10_5) Ans.



