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Analysis of Environmental Vibration Impact
Induced by Metro Train Running in Tunnels

JIA Xiaohong'*,SHI Guangtian'

(1. School of Mechanical Engineering,Lanzhou Jiaotong University, LLanzhou 730070, China;
2. China Railway First Survey and Design Institute Group Co. ,Ltd. ,Xi'an 710043, China)

Abstract: In order to study the changes in the vibration response of the train to the floating slab,the base, the tunnel
wall, the ground and the superstructure when the floating slab track structure is used in the tunnel. The coupling vi-
bration model of vehicle-steel spring floating plate track-soil-building was established,and the vibration acceleration
characteristics and vibration level characteristics of the floating plate, tunnel wall, ground and building caused by the
vehicle running under different track structures and different vehicle speeds were calculated and analyzed. When the
steel spring floating plate track structure is adopted,the maximum Z vibration level of the ground and floor directly
above the tunnel caused by the vehicle is less than 70 dB. which can meet the EIA standard. When the buried depth of
the tunnel is greater than 11 meters, the vibration level directly above the ground and the floor does not exceed 70
dB,which meets the requirements of the EIA residents and the cultural and educational district. Comparing the floor
vibration acceleration Z level of the integral track bed and the steel spring floating plate track structure,it can be seen
that the vibration damping effect of the steel spring floating plate structure is better than that of the overall track
bed. The research method proposed in this paper can provide an important reference for the future design of vibration
and noise reduction tracks of other rail transit lines and even the vibration and noise reduction of sensitive points a-

long rail transit lines in other cities.
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Vehicle-floating plate track coupling dynamics model
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Fig. 2 Schematic diagram of the track structure of the steel

spring floating plate
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Fig. 3 Floating plate rail-tunnel-soil-buildings coupling model
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Tab.1 Parameters of metro A vehicles
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MR/ kg 50 878

H 4R i/ kg 2721

ot it/ kg 1900
i E/ (kg » m®) 2. 446X10°

P4/ (kg + m®) 3 605
—REHNE/(N/m) 2.14X10°
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ZREHMHE/(N - s/m) 1. 96X 10°

FEZ Y /m 7.85

52 H P 2 2 /m 1.25

R/ m 0.42

M kg 16 000
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Tab.2 Calculated parameters of the orbital model
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Tab.3 Calculated parameters of soil model
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Fig. 4 Comparison of maximum values of Z vibration level

between calculated and measured values
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Fig. 5 Vertical acceleration at different calculation points
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Fig. 6 Vibration waveforms comparison of tracks, tunnels, floors and buildings
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