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Vibration Characteristics of the Passenger Line Bridge
Vertical Coupling System

Chen Song, Lei Xiaoyan, Fang Jian

(Engineering Research Center of Railway Environment Vibration and Noise, Ministry of Education, East China Jiaotong Universi-
ty, Nanchang 330013, China)

Abstract: The high-speed train system provides us a swift communication. But the dynamic behavior of bridg-
es caused by high-speed trains has become an important issue. Aiming to the vehicles-track-bridge dynamical
characteristics of passenger-lines, based on the previous literatures, the finite-element model of vehicle-unbal-
last track-bridge is proposed. Because of the complicity of the whole model, in this paper, two subsystems are
investigated. The first subsystem is vehicle-unballast track model. The second subsystem is unballast
track-bridge model. These two subsystems can be coupled via wheel and rail interaction forces. Using Hamilton
theory, the stiffness matrix, mass matrix and damping matrix for these two subsystems can be deduced. The to-
tal stiffness matrix, total mass matrix and total damping matrix for vehicle and track coupling system can be for-
mulated by the usual assembling technique the finite element method. The dynamical finite element equations
can be solved by Newmark-f method. At same time, the analyzed program is realized by Matlab. By compari-
son with the literature, it shows they indicate good agreement. Secondly, taking China new vehicles and unbal-
last track as an example, vertical of China passenger-line is investigated.

Key words: passenger-line; finite element model of train; unballast track; finite element model of bridge; cou-
pling system; vibration characteristics
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