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Vibration Effect Simulation Analysis of
Superstructure in Xinzhuang Hub Project

ZHENG Xuondong, GENG Chuanzhi
(Institute of Railway and Urban Mass Transit, Tongji University,
Shanghai 201804, China)

Abstract: In order to study the vibration effect generated by
rail vehicles transiting on the adjacent buildings of Hu-Hang
railway passenger dedicated line in Xinzhuang Station pivotal
project, Xinzhuang Station half space integration finite
element model was established. According to loading analysis
model for the train vibration and mathematical expression,
wheel rail force was calculated through field test rail
acceleration data of Hu-Hang railway passenger dedicated line.
Simulating and analysis vibration level of Hu-Hang railway
passenger dedicated line adjacent buildings, under ballast
track and with additional isolation base working condition.
The result shows that in the case of ballast track, vibration
influence on T17 adjacent serviced apartment, at a distance of
10m from track, generated during Hu-Hang railway passenger
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dedicated line operation is significant, and the VL, is
79.68 dB; vibration influence on T17 adjacent residential
building, at a distance of 97 m from track, is small, and the
VLZmxis 59.1 dB. Under the condition of addition isolation
base structure, the VL., of T17 adjacent serviced apartment
is 62. 96 dB, reducing 16 dB relating to ballast track
condition, and the vibration isolation effect is significant. By
applying additional isolation base structures, the VL, values
of different floors in the two building decreased effectively,
national and local standards were satisfied.

Key words: passager line vibration; superstructure; dynamic
finite element model; vibration measurement; base isolation
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Fig.1 Structure cross section of Xinzhuang Station
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Fig.2 Part of finite element model for Xinzhuang
Hub project
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Fig.3 Additional isolation base under ballast track
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Fig.4 Filed test time history and frequency
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Fig.5 Time history of wheel-rail force on rail for

general ballast track
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Fig.6 Frequency content of wheel-rail force on rail

for general ballast track
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Fig.7 Vibration sensors placement in test field
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Fig.8 Mounting of vibration sensors in test field
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Fig.9 Time history of base isolation support force
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Fig.10 Frequency content of base isolation

support force
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Fig.15 One third octave vibration frequency division
level VL, of the first floor in T17 building
under different conditions

- - - WATEIR PR T
-------- FEARE YR T AR I 0
—o— ELRfiRR R T AR 5
1.0 1.5 25 4.0 6.3 10.0 16.0 253 40.3 64.0 80.0
A& /Hz
E16 BEH TI5 —EFRITRAT 1/3 BHAREIRE
Fig.16 One third octave vibration frequency division
level of the first floor in T15 building under

different conditions
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