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Abstract [ Objective ] During the operation of urban rail
transit, the train operation induced vibration can damage build-
ings and precision instruments along the line, and even affect
people s daily lives. Therefore, effective vibration reduction
[ Method ] The long-mileage

open-cut section tunnel of Xiong‘an Rail Transit R1 Line is

measures need to be studied.

taken as an example, which uses rubber soil instead of plain
fill. With numerical simulation method, a corresponding tun-
nel-stratum finite element model is established in ABAQUS
software to analyze the vibration isolation effect of different
[ Result &

Conclusion] Using rubber soil with a damping ratio of 0. 04

rubber soil damping ratios on open-cut tunnels.

for backfilling can reduce the ground vertical vibration accelera-

tion by 6.2% and the vibration acceleration level by 1. 1% at
most; using rubber soil with a damping ratio of 0. 06 for back-
filling can reduce the ground vibration acceleration by 11. 4%
and the vibration acceleration level by 1.3% at most. The vib-
ration isolation effect of rubber soil with the above two damp-
ing ratios on open-cut tunnels is quite obvious. At the same
measuring point, the reduction amount of vibration acceleration
and vibration acceleration level by rubber soil with a damping
ratio of 0. 06 is generally greater than that by rubber soil with a
damping ratio of 0. 04, with the maximum reduction rates
reaching 5.2% and 0.667% respectively.
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Fig.1 Schematic diagram of rubber soil design under

different damping ratios
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Tab.1 Thicknesses values for different soil layers

RS JE g/ m
Fit 1.878
LyiNsie e 8.232
MRS 1 2.200
A1 2 1.183
b 2 3.842
WAL 3 7.910
Kb 3 4.806
A1 4 7.709
WS —

K2 BEiE- AT FROCEE A R A

Fig.2 Schematic diagram of the tunnel-stratum finite

element model
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Tab.2 Material parameters of tunnels and soil structures

Tt H W/ (kg/m*) BT/ Pa AL
ES G 1.950 2.80 x107 0.150 0
ME 1 1.980 2.90 x 107 0.3111
A 1 2.030 6.50 x 107 0.286 9
MBiA L2 2.020 2.90 x 107 0.311 1
e 2 2.030 6.50 x 107 0.286 9
WAL 3 2.020 3.00 x 107 0.3111
Hramab 3 2.030 6.50 x 107 0.286 9
AL 4 2.020 3.10 x 107 0.3111
MEE+ 5 2.020 3.25 x 107 0.3111
C30 %t + 2.400 3.15 x10" 0.200 0
C40 iR %EE+ 2.400 3.60 x 10" 0.200 0
C60 JR%E 1+ 2.400 3.25 x10" 0.200 0
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Fig.3 Changing law of wheel-rail force over time
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Fig.4 Schematic diagram of measurement points setup
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Fig.5 Comparison of vertical vibration acceleration time-history curves at each measuring point under working

conditions with damping ratio of 0. 04 and without vibration reduction
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Fig.7 Comparison of vertical vibration acceleration time-history curves at each measuring point under working conditions

with damping ratio of 0. 06 and without vibration reduction
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with damping ratio of 0. 06 and without vibration reduction
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