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The High-speed train model for reducing the micro-pressure wave in railway

tunnel
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ABSTRACT

The purpose of the study was to verify deduction of each coefficient necessary to analysis on
micro-pressure waves and reliability of the analysis result. The tunnel running train model testing device used
in the test was manufactured by scale of 1:60 and the study used a train model with ten cars long according
to specifications of KTX model. The study applied tunnels with cross sections of 107.9m® and 95.1m? and
applied tunnel extensions with 1km, 0.75km and 0.5km. Also, the study tested train speed by changing it into
275, 300, 325 and 350km/h. The test device was a hydraulic launch system composed of a train model, a
hydraulic launcher, a tunnel model and a brake. The study measured speed of a model trainby a speed sensor
installed in the point of each 1.2m from the front of tunnel entrance and a pithead of tunnel exit and
measured pressure change of internal tunnel continuously by installing pressure sensors in the entrance part of
tunnel, in the middle part of tunnel and in the exit part of tunnel. As the result of the measurement, it was
known that pressure slope of pressure wave happened in the entrance part of tunnel was increased by a
nonlinear effect while spreading the tunnel or its pressure slope was reduced by diffusion. Also, the study
compared and analyzed micro-pressure waves happened in the exit part of the tunnel by installing each kind
of hoods in the entrance part of the tunnel to prevent reduction of micro-pressure waves.
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£y 1 km 0.75 km 0.5 km
- 13 23] 33} 13] 23] 33| 13] 23] 33
975km/h 14,11 13.50 14.23 12.58 11.83 11.82 12.84 12.54 13.73
278.2 271.7 278.8 276.5 276.5 276.5 278.8 277.7 276.5
300km/h 17.93 16.76 18.65 15.44 17.35 17.17 16.39 17.06 16.74
299.5 299.5 300.1 300.8 299.5 300.8 302.1 302.8 302.8
325km/h 24.75 25.42 22.46 22.18 23.21 21.86 20.38 21.87 21.62
326.6 327.4 351.7 326.6 326.6 326.6 323.5 328.1 328.1
350km/h 30.60 32.63 31.64 27.03 29.67 28.88 27.98 28.78 29.98
351.7 351.7 349.9 350.8 350.8 350.8 353.6 352.6 352.6
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R0 1 km 0.75 km 0.5 km
* 13] 23 33] 13 23 33 13 23] 33
o75km/h | 16:85 | 17.56 1695 | 17.75 | 17.12 | 17.97 |17.96 | 17.16 | 17.02
276.0 | 277.1 | 273.8 | 276.5 | 276.5 | 2765 |277.1 | 2754 | 2743
300Kkm/h |22:58 | 23.17 2455 | 2501 | 22.89 | 2455 |22.46 | 2357 | 23.25
2995 | 301.5 | 300.8 | 300.8 | 299.5 | 300.8 | 301.5 |300.8 12995
s25km/n 12268 31.13 | 29.94 | 31.86 | 33.22 |33.92 [29.77 |29.34 | 30.54
326.6 | 325.8 | 325.8 | 326.6 | 326.6 | 326.6 | 323.5 |322.7 | 3831
350km/h |-21:86 | 40.52 10.98 | 40.64 | 42.23 | 42.66 |38.12 |37.74 | 38.31
348.1 | 349.0 | 349.0 | 350.8 | 350.8 | 350.8 | 349.9 |349.0 | 350.8
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- 13 23] 33 13 23] 33 13 23 33
075K/ 1429 14.69 | 13.28 | 16.05 | 16.00 | 14.51 | 14.56 | 15.26 14.65
2754 | 276.5 | 274.9 | 277.1 | 2777 | 274.9 |273.2 |276.0 | 274.3
300km/h | L2:46 [ 20.44 21.73 | 21.25 | 20.39 | 21.87 | 20.24 | 19.83 | 20.15
298.8 | 298.2 | 3015 | 300.1 | 300.1 | 302.1 |300.8 |302.1 | 300.8
so5km/h | 28:44 | 29.59 29.19 | 28.76 | 29.05 | 29.57 | 25.75 | 25.90 | 26.26
327.4 | 325.8 | 328.1 | 3281 | 327.4 |3274 |326.6 | 325.87 | 326.6
s50Kkm/h |_36:38 | 3657 34.00 | 34.26 | 37.08 | 36.04 | 35.24 | 34.85 | 34.88
352.6 | 349.0 | 348.1 | 348.1 | 352.6 | 353.5 | 349.0 | 349.0 | 349.0
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