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Vehicle-induced Dynamic Response Analysis of T-type
Rigid-frame Bridge under a Vehicle Load

GUI Shui-rong, CHEN Shui-sheng
(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: This paper is to present the results of an investigation of the dynamic and impact characteristics of T-type
rigid-frame bridge with rough decks caused by vehicle moving across it. By separating T-type rigid-frame bridge into
three-dimensional finite element model, the vehicle is reduced to freedom model of nine degrees ( considering pitch and
roll of the vehicle) . Incentives of bridge irregularity include practical measuring and digital simulating ( according to the
intemational standard GB/T7031 - 86) . By establishing the equations of motion for the bridge and the vehicles respec-
tively, an iteration solution method is presented to analyze the coupling vibration response of vehicle bridge system
based on the same displacement and coupling force at the interface. The Newmark - 3 method is used to solve the mo-
tion equations and the results of a parametric study are presented. Based on the numerical analysis of T-type rigid
bridge of the Le’ an river which locates in Qiaomuwan town, compared with the experimental resuits, the DAFs of the T-
type Rigid Bridge vary with its structural damping, the vehicle speed, the rough decks, and the frequency of the vehicle
are studied. The results indicate that the DAFs obtained from numerical simulation are in line with experiment results
and the DAFs of the T-type rigid bridge meet a criterion of Chinese Bridge Standard in 2004.

Key words: T-type rigid-frame bridge; full-vehicle model, modal superposition method; vehicle-bridge interaction; vi-
brating response (RERE:T2E)



