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Study on Aerodynamic Wind Field of High Speed Railway Running
Through Underground Platform

CUI Yaoyue', YAN Yaguang'* , XIE Huibing’
(1. School of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China; 2. Department of
Civil and Architecture Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract; In order to study the aerodynamic effect of high-speed trains passing through underground
stations, it provides a reference for the design of underground high-speed railway stations. Based on the
background of an underground high-speed railway station, a numerical model of tunnel-underground sta-
tion-train was established by numerical simulations. The calculation method of sliding mesh was used to
simulate the train running through the underground station. The train speed was selected at 200 km/h,
250 km/h, 300 km/h and 350 km/h, and 25 measuring points were arranged on the platform for moni-
toring. The influences of the train speed and platform position on the aerodynamic wind field on the plat-
form was studied. The results show that: (1) The aerodynamic effect on the platform changes more with
the increase of train speed; (2) After the train passes through the underground platform, it will also
produce coda waves that cannot be ignored; (3) The highest fluctuation value of the aerodynamic wind
field on the platform is at the entrance of the platform.
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Fig. 2 Boundary conditions of the subway platform model
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Tab.1 CHR380A train parameters

i H 24
T EER | W 4 K 8 WgRAL, v i gnd KIS T T
B (RIS 400 km/h
KEEWRE 25 520 mm
LKA 24 175 mm
LR 3 265 mm
LR BT AR 11.63 m*
e 12.86 m
Y ZE R R AL 0. 003
TR T R Y v 3 890 mm
e 17 375 mm
A S 200. 67 m,536 t
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Fig. 4 Diagram of train operation and personnel waiting

<
" '—‘j
i

o~ onN

1" 12
[ ]

=

L
=

2

o
SN

® o "w

—
w

o o

N
)

oL o0 o

=
2

N
ox

Kl 5 ) Am A7 75 T Kk 65 00 s A A

Fig. 5 Layout of train operation direction and platform measuring points
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Fig. 6 Time histories of wind speed of trains passing through platform at different speeds
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Fig. 7 Time histories of wind speed of trains passing through platform at different speeds
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Fig. 9 Wind speed time history and details of train passing

through measuring points at station entrance at 300 km/h
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through measuring points at station entrance at 350 km/h
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Fig. 12 Wind speed time history and details of train passing

through measuring points at central station at 350 km/h
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