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Application for Dynamic Sub-structuring Method in the Analysis
of Building Vibration Caused by Metro Train

FENG Qing-song', WANG Zi-yu', ZHANG Yi-xiang’

( 1. Education Ministry Engineering Research Center for
Railway Environmental Vibration and Noise, East China Jiaotong University,
Nangchang 330013, China;
2. Tianjin Underground Railway Operation Co. Ltd., Tianjin 300041, China )

Abstract : A dynamic model for the tunnel-ground-building coupling system is established by using the fixed-interface
component mode synthesis, a dynamic substructure method, combining with the Ansys software. The accuracy of the
dynamic substructure method is validated and the vibration characteristic of the coupling system is analyzed by comparing
with the whole finite element analysis model. Influences of the tunnel buried depth and the depth of pile foundation on the
building vibration are investigated. The computation show that the building pile foundation at the top of the tunnel is not
conducive to reduce the building vibration, and increasing the tunnel buried depth and increasing the spacing between the
tunnel and the pile tip can effectively reduce the vibration of the building. The fixed interface modal synthesis method has
high precision and calculation efficiency, is suitable to analyze the building vibration caused by metro train.
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