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Dynamic Response Analysis of Overlap Tunnels Under
Heavy Haul Train Loading

Wang Cuiyan', Guo Yajuan®, Chen Enli'

(1. School of Mechonical Engneering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. China Railway Fifth Survey and Design Insititute Group Co. , Ltd, Beijing 102600, China)

Abstract: Heavy haul freight train-track model and tunnel-rock-tunnel finite element model is estab-
lished in this paper. Precise horizontal and vertical wheel-rail forces are extracted for the external driv-
ing source of the tunnel and simplified loaded mode is suggested for the wheel-rail forces. The dynamic
response of the overlap tunnels is analyzed with/without the rubber damping pad under the base slab.
The analysis results show that when the rubber damping pad is applied to the bottom and sides of the
flat base plate, the structural displacement changes little, and the maximum decrement of the accelera-
tion attenuation of the railway tunnel is 49. 17% , which occurs at the tunnel arch crown, and the maxi-
mum attenuation amount is 6. 8dB; Yellow River-crossing tunnel has a top damping in the side wall,
with the decrement of 28.79% , and the maximum damping capacity is 5dB. This study may provide the-
oretical reference for similar tunnel design.

Key words: heavy haul train; overlap tunnels; vibration absorber ;train loading



