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Abstract

The practical utilization of the frequency and normal mode equations of uniform Timoshenko
beams such as those presented by Huang is not simple due to their highly trancendental nature.

In this note largely simplified equations obtained for the fixed-fixed and the free-free
boundary conditions, the modes of which are separable into symmetric modes and antisymmetric
ones, are given.

Numerical results obtained for six common-type boundary conditions show that the quantitative
measure of the effect of rotary inertia and shear deformation on the natural frequency is greatly

dependent upon the boundary conditions as well as the order number.
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Fig. 2. The amplification degree of the effect of shear deformation and rotary inertia on
natural frequencies in higher modes.
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