
EXERCISE

By using Potential Energy Approach, prove that the stiffness 
matrix for the beam element (loaded by uniform distributed 
load) is:
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Use Hermite or cubic shape function to relate displacements in 
the element and nodal displacements.
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SOLUTION



HERMITE SHAPE FUNCTION
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Note: Alternative way



HERMITE SHAPE FUNCTION
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CUBIC SHAPE FUNCTION
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CUBIC SHAPE FUNCTION
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The total strain energy of the element is thus
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EXTERNAL WORK

External work (element dx), dW qwdx=
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POTENTIAL ENERGY APPROACH
U WΠ = −
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