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Fig.1 Prediction model of environmental vibration caused by elevated rail traffic
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Fig. 2 Basic span model of periodic bridge structure
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Fig.3 Bridge platform-pile group foundation-subsoil interac-

tion model
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Fig.4 Procedure of solving dynamic reactions on pier bottom
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Fig.5 Modeling idea of bridge foundation-soil coupling
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Fig. 6 Comparison of bridge and vehicle dynamic response by two different models
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Fig.7 Comparison of calculation results of bridge middle-span displacements
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Fig. 11 Response spectrum of ground displacement at different measuring points
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Fig. 12 Ground vibration level response spectrum at different measuring points
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Fig. 13 Threshold curves of environmental vibration under different train speeds
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Response spectrum analysis of field vibrations surrounding high-speed

railway bridge

CAO Yan-mei', YANG Lin**, LI Zhe', LI Dong-wei'
(1. Shool of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 2. State Key Laboratory for
Health and Safety of Bridge Structures, Wuhan 430034, China; 3. China Railway Bridge Science Research
Institute, Ltd., Wuhan 430034, China)

Abstract: In order to predict and evaluate the environmental vibration caused by the viaduct rail traffic, this paper proposes a semi-
analytical and semi-numerical method, in which the high-speed train-periodic bridge-pile group foundation-soil coupling model is es-
tablished on the basis of the d’ Alembert principle, the infinite periodic structure theory and the thin layer method with perfectly
matched layer-volume method. Furthermore, the prediction method is accomplished by Matlab programming and validated by exist-
ed results. The concept of field vibration response spectrum (FVRS) is proposed, whose characteristics are analyzed by a numeri-
cal example, respectively from the influence of train speed, predominant period of site soil, and the location of the ground measure-
ment points. At the same time, the environmental vibration threshold induced by the high-speed train running on the bridge is ob-
tained in conjunction with the relevant specification allowances. The research results show that the vertical displacement maximum
and vibration level of ground vibration have the tendency of increasing with the predominant period of site soil, while there exists
the amplifying phenomena in vibration level for certain ground receivers. When the maximum vertical displacement is taken as the
evaluation index of ground vibration, the FVRS can reflect the variety velocity of ground vibration. When the vibration level VLz is
taken as the evaluation index, the FVRS can reflect the local properties and effects of site predominant period, distance away from
the center of bridge pier and train speed. So the choose of vibration evaluation index should be comprehensive. The FVRS and the
vibration threshold graph cannot only provide the referenced rational location surrounding the rail traffic for the proposed building
under the requirement of meeting different vibration allowances, but also evaluate the influence of environmental vibrations induced

by viaduct rail traffic on existed buildings.

Key words: environmental vibration; elevated rail traffic; periodic bridge structure; field vibration response spectrum; vibration
threshold
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