Principle of Stationary Potential Energy

For a system in stable static equilibrium,
the potential energy of the structure is minimized
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Find the values of the joint displacements for which the potential energy
of the structure and its applied loads is a minimum.

PE consists of elastic energy stored in members + energy due to applied loads.
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Stationary Potential Energy
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Total Potential Energy as function of deflection uy:
1 2
V(u,)=-Wu, +§ kuy

Vi'(u,)=-W+ku,

Potential Energy is a minimumwhen u,=W/k. F=ku,=W




Another
V(X) = 2(%K(x/x2 +d® - L)zj

(L)
VX% +d?

V'(x) = 2K

V(x)=0=
x=0,orL=+x*+d?if (L>d)

Which one?
V'(x)=0=x=0 orx=+L*—d? if (L>d)

s Z ) If L<d: equilibrium at x=0 only
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If L>d: 3 equilibria!
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Stable Equilibrium: Minimum PE
V(x):Z(%K(\/x2+d2 —L)Zj

V'(X)=0=>x=0 oryx?+d?=L (L>d)
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