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For energy method, we need to exactly satisfy all essential BCs.
Unlike different forms of WRS, here we have not choice. We -> "Essential"
must satisfy them for trial functions.

Let's look at energy statement again: 7}
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-_— zero at all _essential BCs (similar to the weight function
Tméj \a < S((AI\- \\MR\ C"J Q\\ condition in weak statement)
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Energy Method for Solid Mechanics
The total energy in solid mechanics is,
IT=(V = W) =T = Total energy (85a) A2
"1
T = / SPVV dv = Kinetic energy (85b)
JD 4 natural boundary
. el internal energy density
V= / e(e)dv = Internal energy (85¢) Lpv.v = kinetic energy density 0Dy
, " ' [pupbdy ~at
W=W,+W = External work (85d) sternal work from body foree,” W, = [ udds
-_— ternal work off natural boundary
Wy, = / u.pb dv (85¢) D
D oD u specified
d Je essential boundary "
W, = / .t ds (85f) U i B
’ JaDy
@ For static problems T = 0.
@ |Internal energy density, e(e) = %.: co(e) = %l’."u ki€ijexi for linear solid.
@ Natural boundary forces are naturally incorporated into the energy (Wy).
@ Essential boundary conditions are incorporated into function space:
unueV={vi|ve cY(D): ¥x € dD, v(x) = u(x)}, is a solution if
YuaeV, H{u)< H(u). (86)
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Derive the energy statement for a bar problem:
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Let's discuss what we can conclude from the inequality in equation (1)

functions from real numbers to real numbers
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