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Research of Approximate Solutions for
Vehicle-bridge Coupled Vibration System

Guo Xiuying Wu Qiliang  Li Haitao

( Dept of Math & Phys Shijiazhuang Tiedao University Shijiazhuang 050043 China)

Abstract: In order to research the approximate solutions for vehicle-bridge coupled vibration we established
a vehicle-bridge coupled model and obtained the dynamic equations of the variable stiffness SD oscillator with
the Lagrange equation. We discussed the situations that the parameter is a constant excitation by GSB perturba—
tion technique respectively. Finally we obtained the expression of the second-order approximate solution of the
asymmetric system which contains the complete elliptic integral. The approximate solution has been compared
with the exact solution of original system with the help of MATLAB numerical stimulation tools and it is found
that the result is approximate to the original system.

Key words: nonlinear oscillation; SD oscillator; GSB perturbation technique; vehicle-bridge coupled vibra—

tion system; elliptic integral
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