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What’s Under the Blackbox?

Euler-Bernoulli Beam Theory
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Strains and Stresses

Potential Energy
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Potential Energy Minimization
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Numerical Solution Strategy
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Algebraic Equations Derivation

What’s Under the Blackbox?
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Hand Calculations

Verification & Validation Section

• Verification: Did I solve the model right?
• Validation: Did I solve the right model?
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Cantilever Beam: Verification Steps

1. Sanity checks
2. Does ANSYS solution honor the boundary 

conditions?
– Zero displacement and rotation at x=0

3. Does ANSYS solution satisfy equilibrium?
– Force and moment balance

4. How well does ANSYS solution match hand 
calculations?

5. Is the ANSYS solution reasonably 
independent of the mesh?


