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Tri-directional Measurements and Analysis of the High-speed
Train induced Ground-borne Vibration on a Viaduct of
Chengdu-chongqing High-speed Railway
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( 1. Faculty of Geoscience and Environmental Engineering, Southwest Jiaotong University,
Chengdu 610031, China;
2. School of Chemistry and Environmental Engineering, Sichuan University of Science & Engineering,
Zigong 643000, Sichuan China)

Abstract : Ground-borne vibration induced by the high speed railway operation is one of the major environmental
problems. Previous studies mainly focus on the vertical vibration with the horizontal vibration ignored. In order to study the
tri-directional ground-borne vibration of a bridge structure, a field measurement is carried out in a viaduct section of
Chengdu-Chongqing high speed railway. First of all, the tri-directional vibration characteristics of time history and frequency
spectrum are examined in time domain and frequency domain respectively. Then, the propagation characteristics of the
weighted and plain root-mean-squares (RMS) of accelerations in the three directions are investigated. The results
demonstrate that the weighted RMS of acceleration of the vertical vibration is greater than that of the horizontal vibration.
However, the plain RMSs of accelerations of both the longitudinal and lateral vibrations are greater than that of vertical
vibration. Therefore, the horizontal vibration should not be neglected when analyzing the propagation characteristics of the
ground-borne vibration induced by high-speed railway. Moreover, the vertical weighted acceleration can play a dominant
role when evaluating the environmental effect of high-speed railway vibration.
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