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The Calculation of Natural Vibration Frequency of Simply Supported
Girder Bridge Based on the Rayleigh Theory

ZHU Yibiao, LI Yang
(School of Highway, Chang’an University, Xi’an 710064, China)

Abstract: When doing the dynamic load test on simply supported beam bridges, because of the existence of excitation

vehicle, the frequency measured by instrument is actually not the natural frequency but the one included vehicle load. The

analytical formula of loaded frequency was given according to the theory calculation model built by Rayleigh method, further

more, the formula of natural frequency was deduced through the analytical formula of loaded frequency. In order to deduce

the theoretical formula of natural frequency of uniaxial and blaxial based on sine function as well as the beam static deflection

curve under both concentrated force and uniform load ware used as vibration function, the vehicle bump incentive model of

simply supported girder bridge is simplified to uniaxial and blaxial calculation model. A simply supported beam bridge was set

as an example to compare calculation accuracy of three different vibration function through numerical calculation, as a result,

the appropriate vibration function of uniaxial and blaxial calculation model was recommended.

Key words: simply supported girder bridge ; the Rayleigh theory; vibration model functions; natural vibration frequency





