EXERCISE

By using Potential Energy Approach, prove that the stiffness

matrix for the beam element (loaded by uniform distributed
load) 1s:
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Use Hermite or cubic shape function to relate displacements in
the element and nodal displacements.






SOLUTION



HERMITE SHAPE FUNCTION
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Note: Alternative way



HERMITE SHAPE FUNCTION
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COORDINATE TRANSFORMATION
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CUBIC SHAPE FUNCTION
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CUBIC SHAPE FUNCTION

=l( 3—3lx +2x° )

3

N

[*x — 21x +x)

1
2N
1
R

I
!
2

[
(3lx —2x )
(

x—lx)



W= ™  p-p
d*w /
M = El — = DAw
X
\ d’
lMMa’x A=—
2 El dx
2
1 E]d Mdx
2E[ dx’
2
l(d jde
2\ dx
l(Aw)T Mdx
2 w(x) = Nw
I

dU =

1

1

1

E(ANW)T DAwdx
= E(ANW)T DANwdx

= (AN)" DANwdx



The total strain energy of the element is thus
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EXTERNAL WORK

External work (element dx), dW = gwdx

Total external work over element, W = | "gw'dx




POTENTIAL ENERGY APPROACH

[H=uv-w
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