Beam Deflections by Energy Methods

Tensor plagiopat agii
Ectopatagium or Chiropat agium

Deflection of a bending beam under loading w(x)
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Example 1
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u(0) =u(Ly) =0, M(0) =EIU"(0), M(L,) = EIu(L,) =0
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Example 2
p w(x):%<x—L0/2>
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u(0) =u(Ly) =0, M(0) =EIu"(0), M (L) = Elu"(L,) =0
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Examp|e 3 W(X) o s|n(7rX/L0)
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u(0) =u(L,) =0, u'(0) =0, M(L,) = Elu"(L,) =0
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Example 5
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How Good is Beam Theory?
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Acrylic Cantilever:
L,=1 meter, Ih
b=h=0.5in=0.0127 meters, b
W=4.9 Newtons (0.5kg) 3
E=1.5GPa u(l,) = Wy = 0.5 meters
I=b*/12=2.17x10-°m* 3El

MEASURED u(L;)=.29 meters




