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Numerical Analysis of Free Vibration of Parabolic Arches with Hinged Ends
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Abstract

In this paper, the governing differential equations for the free vibration of uniform parabolic
arches are derived on the basis of equilibrium equations of a small element of arch rib and the
D’Alembert principle. A trial eigen value method is used for determining the natural frequencies
and mode shapes. And the Runge-Kutta fourth order integration technique is also used in this
method to perform the integration of the differential equations.

A detailed study is made of the first mode for the symmetrical and anti-symmetrical vibrat-
ions of hinged arches with the span length equal to 10 m. The effects of the rise of arch, the
radius of gyration and the rotary inertia on free vibrations are presented in detail in curves
and table.
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% 1. Effect of rotary ix;é!_‘tiga on vibration (/=10m, A=3.42m, r=0,2m, first frequency)
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