53. A tension rod has a length of I~N(2, 0.002%) mand a yield strength of S,~N(60, 6*) MPa. The
modulus of elasticity is E = 80 GPa. If the maximum probability of failure is designed to be p, = 1073,

determine the allowable axial elongation using the First Order Second Moment Method.

Solution

Based on Hooke’s law, the tensile stress is given by

5
S=Ee=ETa

where € is the stain.

The limit-state function is the actual tensile stress subtracted from the yield strength. Failure occurs

whenY < 0.
Y = g(X) =5y—5=5y—§6a =5y—§5a
where X=(S,, ).
Using FOSM, we have
80(10%)

E
uy = g(pux) = ps, — o 0a= 60(10°) — 84
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= \/(6(106))2 + <80(21209) Sa(0.002)>

The probability of failure is then given by
[ 80(10%)
— 6y 2\ )
— Ly (60(10 ) > 6a)

)=
Y 2
\/ (6(106)) + (80(21209) 5a(o.002))

Pf=¢(

(-
/'

Thus



j (6(106))2 + (80(21209) 5a(0.002)>
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Oy

Solving for 6, yields
6, = 0.86 mm
Ans.



