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Three-dimensional model experiment on the compression wave generated by a train entering a tunnel

Hidetoshi SAITO, Railway Technical Research Institute, 2-8-38, Hikari-cho, Kokubunji-shi, Tokyo

Takashi FUKUDA, Railway Technical Research Institute.

Compression waveform generated by a train entering a tunnel can be obtained by an efficient prediction method, which was verified by
the results of model experiments using axisymmetric train models. However, the results of the prediction method and model experiment do
not always agree with field measurements. In this study, the model experiments using a three-dimensional train model and axisymmetric
model are conducted to clarify the differences between the prediction method and the field measurements. The result shows that the pressure
and pressure gradient of the compression wavefront by the three-dimensional model are larger than those by the axisymmetric model.
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Fig.1 Train nose shape
(real scale)

Fig.2 Cross-sectional area of train nose
(real scale)

(a) Axisymmetric model

Fig.3 Train and tunnel model
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(b)Three-dimensional model



Tab.1 Experimental Conditions Tunnel
Axsymnetric model | Three-dimensional model .
- I Model shape Circular Horseshoe type Train
i Radius ;: R 50 mm 86.8 mm(Mirror image )
Model shape Circle type Wedged type
Radius 21.7 mm 26.7 “Imaginary”
Blokage 0.19 ‘. -
Teai Entry speed: U/ 160, 180, 200, 220, 240, 260 knvh X
T Offset ratio : 2/R 0,0.12,024,0.30, 034 i |
y " g ' L] 4
Ratio of distance to train- 0.09,0.12,0.14, ‘\‘M“TO'; lmageJ 2
bottomand ground : y/R 0.23,0.27,0.31 S AL T
Model scale 1/125.5 11723 . . . .
Method for simulating the ground | Mirror image method Ground Plate Fig4 Representation of the ground planc by the mirror

image method

(a)Axisymmetric Model lunnel I'rain

Train launcher

Train catcher 8m

Tunnel (Circular)

Axisymmetric train
Pressure sensor

(b)Three-dimensional Model Three-dimensional train

Tunnel (Horseshoe Type)
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Ground plate

Fig.5 Schematic of model experiments
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Fig.6 Photograph of three-dimensional
train model entering a tunnel
model (U=260km/h, 600f/s)
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Fig.7 (a) Pressure and (b)

pressure gradient of the

compression wave at train nose entry obtained
from three-dimensional model and axisymmetric
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Fig.9 Ratio of (a) pressure rise and (b) pressure gradient
of three-dimensional model when y is changed
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Fig.10 Ratio of (a) pressurc rise and (b) pressure
gradient of three-dimensional model when z is
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Train

Fig.11 Flow separation under train nose
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Fig.12 Offset of three-dimension train model
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