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Lowest Symmetrical and Antisymmetrical Natural Frequencies of Shallow
Arches on Two-Parameter Elastic Foundations
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Abstract

This paper deals with the free vibrations of shallow arches resting on elastic foundations. Foundations are
assumed to follow the hypothesis proposed by Pasternak. The governing differential equation is derived for the
in-plane free vibration of linearly elastic arches of uniform stiffness and constant mass per unit length. Two arch
shapes with hinged-hinged and clamped-clamped end constraints are considered in analysis. The frequency
equations (lowest symmetrical and antisymmetrical frequency equations) are obtained by Galerkin’'s method. The
effects of arch rise, Winkler foundation parameter and shear foundation parameter on the lowest two natural
frequencies are investigated. The effect of initial arch shapes on frequencies is also studied.

Keywords : shallow arch, free vibration, Pasternak foundation, natural frequency, frequency equation
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