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In spherical polar coordinates r, θ, ϕ:

u = (ur(r), 0, 0), (1)

f = (fr(r), 0, 0). (2)

Navier-Cauchy equation of equilibrium:

(2µ+λ)
d
dr
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dr

(
r2ur

))
= −fr(r), (3)

Strain tensor:

εrr =
∂ur
∂r

, εθθ = εϕϕ =
ur
r
, (4)

εθϕ = εrθ = εϕr = 0. (5)

Hooke’s law:
σrr = 2µεrr +λ

(
εrr + εθθ + εϕϕ

)
, (6)

σθθ = 2µεθθ +λ
(
εrr + εθθ + εϕϕ

)
, (7)

σϕϕ = 2µεϕϕ +λ
(
εrr + εθθ + εϕϕ

)
. (8)
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