Euler-Bernoulli Bending Theory (Pure Bending Moment)
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The stress-strain relations give
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yi Engineering Beam Theory
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How are these internal force and bending moment equilibrium relations
related to our local equilibrium equations?
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multiply by z and integrate over the cross-section, A
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applied force/unit length in z-
direction

Last remaining equilibrium equation is:
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Integrating over A gives
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Timoshenko Beam Theory
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neutral axis

better than Euler/Bernoulli but still a constant across the
cross-section so introduce a form factor  x-2



For bending moment and shear force
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Timoshenko Beam theory
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Euler-Bernoulli Theory
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rotation of the beam cross-section

This gives o0,, =——  (same as ordinary beam theory)
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slope of neutral axis

which gives

deflection due to:
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