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Vibration Analysis of Metro Train Operating
in Special Shape Shield Tunnel Based on
Transfer Function Calibration Method
ZHANG Qile, DONG Liandong, LIU Linya, BAI
Ligang, MA Guangchi, LI Feng

Abstract Based on the special shape shield tunnel of certain
urban metro, the issue of metro vibration in special shape
shield tunnel is studied, adopting the method of transfer func-
tion calibration numerical model on actual site. The results
show that: the increased value of tunnel buried depth is not lin-
ear with the VLz attenuation. From the perspective of vibration
control of metro environment, there is an optimal economic
burial depth. The optimal economic burial depth of this study
case is 15~20 m. Vibration caused by metro train operating
with a frequency above 80 Hz attenuates very quickly, and
when it propagates to the ground, the peak frequency is 63 Hz.
If FST ( floating slab track) is used for vibration isolation in
track system, the VLz of ground surface right above the tunnel
can be reduced by 14.6 dB.

Key words metro vibration; special shape shield tunnel;
transfer function calibration method
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Fig. 1 Vibration test site
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Fig.2 Vibration signal time history and spectrum
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Fig.4 Comparison between measured and calculated vibration

response function
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Fig.5 Metro train calculation model

BRIEN B 5 3 AT o TS o, my omy 4350 Sy B4R
/4 i BRI 2R 1/2 i ky oy 235 R R K
FESRLIE  k, o, 73 R X BT EE S EHIE , P (1)
RZIBER T, y0 00 v, RSB BIRR

190 42 A PR T AR ) 5 A 1) 3 R S o
PRE , B0 A B0 A9 B0 A 51 4 iy s, ml LR g3
Br 1A 208009 1 ML

HRIGIE S B9 AR AR 28, B Pk S 2 A
HORE Prwmi P ¢ | K S S S PP U e A Y
R Z B R sRBE R CIEB B 00 ) , AT LA 4248
F1%9 5 i) I 00 3 5 S 00 A A PR R AR A AR
¥ D' Alembert J5U3 , {5 B35 0] 1532 18 B 1418 PR AN
SR AR PR A DL T A 1 2 5 2 AT Y
G A, WAL 6 I o

22
20

el

/K
%

I

t/s
a) Yl BE (R R B AR B 7 3

L

SHATR/N
NronBRERE

t/s

b) X3 B B AR R AR 8
K6 B 44k 2

Fig.6 Train vibration load
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Fig. 8 Vibration transmission loss
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