20. A stress element shown in the figure is subjected to two-dimensional stresses S, and S,,. The axial
length of the element is [, = 1 cm. The Poission’s ratio is v = 0.3 and the modulus of elasticity is E =
30 MPa. If S,~N (20, 22) MPa and Sy~N(10, 12) MPa, estimate the mean and standarad deviation of

the axial elongation using the First Order Second Moment Method. Note that S, and S,, are independent.
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Solution
The axial strain is given by

1
€x = E (Sx — VSy)

Thus, the axial elongation is
1
Oy = €., = i (Sx — VS5l
Let

1
g(X) =0, = E (Sx — VSy)lx
where X=(S,, Sy).

Using FOSM, we have

1 1
s, = 9 = (1, = vits, ) L = 357555 (20010 — 0.3010)(109) (1) (107)
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