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Tab.1 Seismic station records of Jiuzhaigou earthquake
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Tab. 2 Basic information of the test bridge
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Fig.1 Bridge structure and dynamic response test points layout
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Fig.2 Typical time domain waveform of vibration response

of bridge structure under earthquake action
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Fig.3 Typical frequency domain waveform of vibration re-

sponse of bridge structure under earthquake action
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Fig. 4 Typical time domain waveform of vibration response

of bridge under earthquake action
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Tab.3 Maximum comparison of bridge vibration re-
sponse under seismic action and multiple unit

train action
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Dynamic responses test analysis of high-speed railway bridges under

earthquake action

MENG Xin, LIU Peng-hui, WANG Wei, WANG Yi-gan, DONG Zhen-sheng, YANG Yi-gian
(Railway Engineering Research Institute, China Academy of Railway Sciences, Beijing 100081, China)

Abstract: Taking the high speed railway bridge structure which is about 195 km from the Jiuzhaigou earthquake epicenter as re-
search object, the dynamic response characteristics and earthquake warning time of the bridge structure under the action of earth-
quake are analyzed, and the measured data are compared in time domain and frequency domain under the action of earthquake and
multiple unit train. The results show that under the action of shear waves, the bridge structure dynamic response rapidly increase,
the maximum value under shear wave is about 2 to 5 times of that under pressure wave. At the bridge, the pre-seismic allopatric
early warning is about 50 s, on-the-spot seismic P-wave early warning is about 15 s. Under the action of earthquake, the bridge
structure is dominated by the low frequency and overall transverse vibration of the high pier, and the transverse vibration value is
larger than the vertical vibration value. Under the action of earthquake, the maximum lateral amplitude of the pier top is 43 times
that of the multiple unit train, and the vertical amplitude of beam body is positively correlated with the span of bridge. Because the
multiple unit train directly on the bridge, the transverse and vertical acceleration of the beam body are greater than the seismic ef-
fect. Before and after the earthquake, the comparison of bridge vibration parameters under the action of multiple unit train shows

that the bridge structure has no abnormal changes in its working state.
Key words: bridge; high-speed railway; dynamic response; earthquake
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