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Vibration Reduction Effect of Steel-spring Floating
Slab Track Bed Applied to Xi’an Metro
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(1.Xi’an Metro Ltd.,Xi’an yShaanxi 710018,China ;

2.China Jikan Institute of Engineering Investigation and Design ,Xi’an ,Shaanxi 710043,China)

Abstract: Xi’an metro line 2 runs under the Bell Tower in Xi’an.In order to reduce the effect of
the vibration on the Bell Tower caused by the long-term operation of the metro, a steel-spring
floating slab track bed is adopted. Mainly based on the measured data,which monitors the influ-
ence of the Bell Tower’s vibration under the operation of subway line 2,this paper compares and
analyzes the measured values of vibration on the steel-spring floating slab track bed and usual
track bed.The differences in the damping effect between the spring floating slab track bed and the
usual track bed is worked out to evaluate the vibration-damping effect of the steel-spring floating
slab track bed in the subway.
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Fig.1 Sectional drawing of the Bell Tower
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Fig.2 Xi’an metro line 2 going around the through the
Bell Tower
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Fig.3 The structural diagram of steel-spring

floating slab
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Table 1 Setting area of the steel-spring floating slab track bed
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Fig.4 The schematic diagram of observation points in tunnel
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Fig.5 Typical time-history curve and spectrum on the rail

of steel-spring floating slab track bed
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Fig.7 Typical time-history curve and spectrum on the

steel-spring floating slab track bed
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Fig.8 Typical time-history curve and spectrum on the
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Fig.9 Typical time-history curve and spectrum on the tunnel wall(horizontal direction) of steel-spring floating slab track
bed
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Fig.10 A typical Time history curve and spectrum on the tunnel wallChorizontal direction) of usual track bed
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Table 2 The statistics of vibration acceleration amplitudes in tunnel (unit:m/s?)

o ELLSs T bR

1 2 3 4 5 6 7 8 9 10
R 122.45 192.84 107.69 119.04 165.47 119.05 201.67 198.25 124.99 126,07 147.75  37.54
Wi JE PR 1.37 1.34 1.34 1.24 1.41 1.30 1.82 1.33 1.25 1.30 1.37 0.17
i F% 8 BE K1) 0.64 0.66 0.53 0.63 0.63 0.62 0.68 0.65 0.54 0.64 0.62 0.05
% I8 BETE R 1.15 1.48 1.18 1.25 1.68 1.13 1.66 1.23 1.27 1.26 1.33 0.20
B 188.42 234.32 182.64 157.42 274.33 192.31 231.16 237.95 196.64 207.69 210.29  34.05
A 3 ERZN 8.98 12.01 9.42 9.32 12.09 8.65 12.21  11.80  10.71  12.02  10.72 1.47
WEEN BRIEEEKF R 0.12 0.16 0.12 0.13 0.15 0.15 0.21 0.23 0.11 0.11 0.15 0.04
B%iEBETE E M 0.40 0.33 0.38 0.41 0.42 0.36 0.35 0.38 0.21 0.30 0.35 0.06
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Table 3 The difference between vibration accelerations on steel-spring floating slab track bed and usual track bed (unit: % )

o YT T bR
1 2 3 4 6 7 8 9 10

BRI —53.88 —21.51 —69.60 —32.24 —65.79 —61.54 —14.62 —20.03 —57.32 —64.74 —46.13 21.55

E IR —555.47 —796.27 —602.99 —651.61 —757.45 —565.38 —570.88 —787.22 —756.80 —824.62 —686.87 107.83

K% 1 BE 7K - [i] 81.25  75.76  77.36  79.37  76.19  75.81  69.12  64.62  79.63  82.81  76.19 5.55

W% 1 RE I B 1) 65.22  77.70  67.80  67.20  75.00  68.14  78.92  69.11  83.46  76.19  72.87 6.15

140 _y_rail

130 ——FST e W
1204 —*Tunnelz
1104 reset,

.
o

*

] ¢ : fﬁ‘
s " 4 .\“1

=
=)
1
©
“
»
.

1 10 100 1000
S — G B L W ZE/ He
{1l MEZFERERERNEG =52 —
A& SRAZ Jm ik 2R VL AR
Fig.11  The analysis of test point’s a third times
frequency range in the source of vibration

on steel-spring-floating-slab track bed
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