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Abstract

The paper presents free vibration and stability analyses of a non-uniform Timoshenko beam resting
on a two-parameter elastic soil. The soil parameters can vary along the span, and is assumed to be
two-parameter model including the effects of both transverse shear deformation and elastic foundation

Goveming equations related to the vibration and the stability of the beam are derived from
Hamilton's principle, and the resulting eigen-value problems can be solved to give natural frequencies
and critical force by finite element method.

Numerical results for both vibration and stability of beams under an axial force are presented and
compared with other available solutions. Finally, vibration frequencies, mode shapes and critical forces
are investigated for various thickness ratios, shear foundation parameter, Winkler foundation parameter,
and boundary conditions of tapered Timoshenko beams.
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A tapered Timoshenko beam resting on
two - layer elastic foundations under a
axial force.
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Table 1. Comparison present results with other
available results for the lowest three
natural frequencies.
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Table 2. First three lowest natural frequencies €,

for the change of thickness ratios and
boundary conditions(Timoshenko beam ;
$=26.6667, R=0.01).

| Hinged | Both

=Clamped Clamped
9.53188 11.4234
22.9061] 24.5733
38.5748 39.9218

7 Be |
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9.53188 11.4234
22.9061] 24.5733
38.5748 39.9218
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