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ABSTRACT

Elevated structure is efficient on solving problems in old station, such as traffic
noise, inconvenient passenger transfer, poor environment and long traveling distance
etc. Nowadays with all the superiority for high-speed railway stations, elevated station
is applied primarily. This kind of station integrates elevated bridge and the main
structure as an organic whole in order to create a three-dimensional space for transfer.
However, the vibration and structure-borne noise caused by the high-speed train
passing through may lead to the discomfort of the passenger or even affect the normal
use of the building, since the train track often located in the lower part of the waiting
room. Thus, it is necessary to study the vibration and the structure-borne noise
produced by high-speed train passing through the elevated-structure station as
mentioned. This study focused on the vibration and structure-borne noise response,
basing on one newly built elevated station. This study will provide a reference on
protection and designing for similar station. This paper mainly contains:

1. A 3D finite element model for an elevated station was presented. The whole
dynamic coupling effect of ‘vehicle-track-structure’ was decomposed to three
subsystems for numerical simulation, including “vehicle-track coupling’, ‘track-beam
excited-vibration” and ‘structure excited-vibration’.

2. A dynamic simulation model with a degree of freedom of 10 on system
‘vehicle-track coupling” was created using general analysis software MATLAB.
Excited force on track beam under 4 different train velocities of 210km/h, 270km/h,
330km/h and 390km/h was calculated, applying German low-interference spectrum
recommended by national standard.

3. A analysis model on ‘track-beam excited-vibration” was built with general
finite element analysis software ANSYS. In order to obtain acceleration response of
each beam cross and the supporting forces with various velocities, The solution of
system ‘vehicle-track coupling’ was taken as the input excited load in this system.

4. The transient analysis on overall model of the elevated station was analyzed
mainly focusing on vibration response of one waiting room floor. The distribution law
of displacement, velocity and acceleration was obtained. It was found that
high-frequency components increased significantly with speed; low-frequency
components also increased with speed, but not obvious.

5. The structure-borne noise in waiting room due to the high-speed train passing
through was simulated by spectrum element method. It was shown that noise response
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amplitude areas mainly distributed between the boundaries of sound filed and the
inspiration point; as the train speed increasing, low-frequency noise components
increased with speed, but not obvious; high-frequency noise components increased
significantly with speed.

Key words: High-speed train; Elevated station; Finite element model; Vehicle-track

coupling; Analysis of vibration; Structure-borne noise
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