~ Linear elasticity

Equation of motion

Notation

Cauchy stress tensor o:
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Mass density p, Body force vector g, Displacement vector u, Time ¢

Equation (dynamic problem)

2
V.ol +pg=pl}
Equation (static problem)
V-oT+pg=0
Confirmation of the expression

According to the cheet sheet,
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Therefore,
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This is correct.

Strain-displacement equation

Notation

Strain tensor €:
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Equation
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Confirmation of the expression

According to the cheet sheet,
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This is correct.

Constitutive equation

Notation

Kronecker delta §:
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or
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Equation (with Lamé parameters ), [1)
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Confirmation of the expression

According to the cheet sheet,
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Therefore,
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This is correct.

About o

Notation

o2 = d?

( dw%

A=V.-V=VTV =092+ 092+ 02

Equations
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c=AV-wl+u(Veu+(VeuT)

Expansion

Matrix form

o = AVTul + p(VuT + (Vuh)T)
ol = X' (VTu)T + p((VuD)T + Vul) = ¢



V-0t =VTsT
=VTo
= AVIVTul + p(VIVu?l + vI(Vvuh)T)
= AVTVTu + p(Au® + VI (Vuh)T)
component form
0ij = AOpupd;; + p(0;u; + Ou;)
(0T)i; = ANOurdyi + u(dju; + duj) = oy
(V-oh) = ;0
= A0;0,ud;; + p(0;0;u; + 0,0,u;)
= A0; Opuy, + (0 u; + 0;05u;)

For FEM

Strong form
V.ol +pg=0

or
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To weak form
Using test function vectors 11 in a volume V,
00ii
v 5y L g,dV + Jy pgi1;dV =0
Integrating by parts,
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From Gauss's divergence theorem, using vectors n normal to S which is the surface of V/,
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v 5, i AV = [ynjo0,dS — [, 0555+ o dV
From Cauchys stress theorem, stress vectors t are
Therefore, we obtain

[y i mf AV = [st;0,dS + [, pg;t;dV

For GetFEM++

The term
fv Uij%dv — "(lambda * Trace(Grad_u) * Id(qdim(u)) + mu * (Grad_u + Grad_u')) : Grad_Test_u"
J

because,



oij = 05 = AOpud;; + pu(0;u; + Oju;) — "(lambda * Trace(Grad_u) * Id(qdim(u)) + mu * (Grad_u +
Grad_u"))
gﬁi — "Grad_Test_u"
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