UNIVERSITY OF CALIFORNIA, BERKELEY College of Engineering

MICROMECHANICS (C236/C214) HW3

Problem 1: Find the Green’s function for a both end clamped Euler-Bernoulli beam, i.e.

d? d*G(x,y)

@El e d(x—vy), Va,ye€ (0,0 (1)
and
G(0,y) =G(Ly) =0, G'(0,y)=G'(L,y)=0. (2)
Problem 2: The Green’s function, G (x,x’), satisfies the 2D Laplace equation,
VIG™®(x,x') +6(x — x') =0, Vx € R? (3)
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where V? = 922 + Freialr el 1,2. And 0(x — x') = 6(z1 — 2})d(z2 — 25). Use Fourier
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transform method to derive
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Hints
1 I .
d(x—x')= n)? / / exp(zé’ S(x— x'))d£ (5)
/ / exp(l(%xl +2§2x2))d51§2 = —mln(z] + 23) (6)
—o0 J —00 51 + 52
Problem 3:
For isotropic materials, elasticity tensor has the form
Cijrke = Nij0ke + 1(0500 % + 0i0je) (7)
Show
1.
K (&) = Cijre&i&e = (N + )&k + ndiné;&; (8)
2. (Hint D USe €ijkCimn = 5jm5kn - 5jn5km-)
1
Ni;(§) = §eik€ejmnKka€n
= pE (A +21)0;56% — (A + p)&i&;) (9)
3.
D(&) = v (A +2p)€° . (10)



Problem 4;
Consider one dimensional Helmhotz equation,

d*u
E + kzu = 5(|:L' — y‘)

Hint: (The solution in the lecture notes may be wrong).
Problem 5:
In isotropic materials, the static Green’s function of linear elasticity is
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Let x = x — x’ and Z = |X| = |x — x/|. Show that for isotropic materials,

ngmnGij’g = {(1 — 21/) }

8r(1—v) z3 3 z°

where v is the Poisson ratio, and pu, A are the Lamé constants with

5= 2,ul/7 M:A(l—Zu)’ L A
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Hint: (Cjomn = Aje0mn + 11(8jmbem + 8jnbem))-
Problem 6
Show
8" (ngak)nindS = QWVQ(L> = —8m1%5(x)
]

S2

where nj, are components of the out-normal of S2, and x is any position vector.

Hint: first show
2

O(npxy)dS = —
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