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Abstract: Field tests and numerical simulation were
carried out to study the dynamic response of the
underpass system of tunneling beneath the railway
embankment under the train load. A finite element
model has been established to study the effect of the
elastic  modulus of the reinforced soil and
reinforcement depth on the vibration acceleration of
ground surface and additional stress of tunnel crown.

The results show that the main vibration frequencies
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of ground surface are caused by the periodic
distribution of train wheels, sleeper spacing and
specific driving speeds. The amplification of ground
surface vibration and the reduction of the attenuation
rate of high frequency vibration appear by the
reinforced foundation. The vibration acceleration of
the ground surface increases with the increase of
The

reinforcement depth of the foundation exceed to

elastic modulus of the reinforced soil.

tunnel buried depth, which can effectively reduce the

additional dynamic stress of the tunnel.

Key words: railway embankment; vibration response;

numerical simulation; crossing project; foundation

reinforcement
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Fig.1 Intersection of the railway embankment and

the metro tunnel
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Tab.1 Parameters of the soil
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o1 i+ 0.8 17.0 4.5 140
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1?1 JAEFETA L 8.88 19.3 7.5 245

Sl T 2 I AR R A i it T
4 X SR BT TR A B B L 0
Jit B S B« 2 B A A0 SR P T A R R I M AT
7] 5 JE ML 22 ) Sy =50 T X, SR B 8 3 2 1 5 e
M A A 2% 10m A YR [ X, 2R FH AR 286 32 2 T 11
JREMEATE SN [ X [ b1 22 ©,)Z N 1m, HEK 18. 28m,
T DX AN [ X0 R EE A O, JZ2 T ZE©), 210, B
HE LA T 3. 8m~14. Om, BEMmTINE X i 3HE 2N



1608 [l o K 2 2 MCH 9K BE 2% O

1. 5m A BEMEHEA B A TE R, A 50 0. 2m, HEms
AR o 1 o T R 4 A8 AR o XA B R
FORUE  OFEmshn [ 28d J5 , JoMBR BT 50 BEAS /N
T 1. OMPa; @ F i X, JE K I EJE Ps=1. 0MPa;
QYN E X, 2 5 Ps =1. 0MPa. 3 i [ X
U X Z (A1 7E SR FE K WIEE KB WAk, B
PG . in R XOF UL 2.

:::::::::::

|

L

26 600
1 00Q 6 200, 6 200, 6 200, 4 000
12 40

L

|

nnnnnn
uuuuuu
uuuuu

uuuuuuuu
nnnnnnnn
nnnnnnnn

QRN | *

L 10000 4100] [6700] [k10§ 10000 |
! Toool| 11550 |]1000 !
R s LT R

SSNEIEIES EmEx [ womEx
a “FHEE (A7 : mm)

13 550
10000 4 100]1,000 6 700 1.00g,4 100 10 000
w5 41 | ol |

80

17 281
7 281

291

1 OOOT 3 281

FR wememm i [ I (] S 77 b i
b I (A7 mm)
B2 mERXEE

Fig.2 View of the reinforced area
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Fig.3 Arrangement of the acceleration sensor
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Fig.4 In-situ arrangement of the sensors.
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Fig.5 Time history curve of acceleration of measuring pints
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Tab. 2 Parameters of the material
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Tab.3 Train model parameters
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Fig.7 Time history curve of the train load
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