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Modification of Motion Equation of Timoshenko Beam and Its Effect
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Abstract: Based on the Timoshenko beam theory, the rotary inertia caused by the shear deformation of
the beam is considered in this paper, and the motion equation of the Timoshenko beam theory is then
modified. The dynamic characters of this new model has been discussed and it can be concluded that in
the beam only one set of phase velocity series one set of group velocity series and one natural frequency
spectrum exist, respectively. The effect of this modification is very small when the frequency is very
low, but when the frequency is much high, the effect is very evident and should be considered,

especially for the dynamic transient response analysis, such as impact analysis, in w hich high frequencies

have important effect.
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Fig.1 Force diagrams of the beam and its infinitesimal element
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