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. Please find the principle stresses (Eigen value) and their orientation (Eigenvectors) given o, = 30,0, =
50, Tyy = 10 (20).

. Please find Fourier integral of f (x) (20)

(1, x| <1
fGo = {O, Ix| =1

. Equation of motion can be expressed as
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Where c is wave velocity. Please solve it for a harmonic motion vibration with frequency ® (i.e. assuming

u(z,t)=U(z)e'*") given boundary condition: Z—lzl =0 at z=0, u=0 at z=10 (20).

. According to Terzaghi’s bearing capacity theory, the ultimate bearing capacity (qu) can be expressed as:

qu =cNe+qNg+0.5BN;
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Where Nc = —— and Nq = ——w
tan ¢ 2cos?(;+7)

Please find N¢ given ¢=0. (20)
Please find the particular solution (steady state solution) of the equation of motion and express your
answer in terms of m, ¢ and k

mil + cit + ku = cos wt

Where m is mass, ¢ is damping, and k is stiffness (20)




