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There-dimensional Dynamic Response of Metro Tunnel and Stratum
Due to Subway Moving Loads in Ground Fissure Area

Yang Mi, Men Yuming and Jia Pengjuan
(School of Geology Engineering and Geomatics, Chang’ an University, Xi’ an 710054, China)

Abstract: In order to investigate the dynamic response features of the tunnel and the stratum in Xi’ an ground
fissure site under the subway dynamic loads, the three-dimensional subway vibration response numerical simulation
method is proposed based on ABAQUS and the method to realize subway moving loads is given. The vibration re-
sponse features of integral tunnel and the propagation laws of the subway vibration in ground fissure area are sum-
marized through the finite element calculation. Then, the vibration response in ground fissure area is contrasted
with that in non-ground fissure area, and the impact of ground fissure on vibration response is analyzed. Calculation
results show that the longitudinal impact range of the vibration induced by a single vehicle is not more than 75 me-
ters. The vertical vibration plays a leading role in the vibration induced by subway train, and the horizontal vibra-
tion attenuates more slowly when the vibration propagates along the transverse direction. In this simulation condi-
tion, the ground fissure has a great impact on the vibration of soil in the range of 12 meters, and has no significant
influence on the lining structure.

Key words: ground fissure; integral tunnel; subway loads; dynamic response; numerical simulation; Xi’ an
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