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Development of Simulation Program for Pressure Transient of Railway Tunnel
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Seong-Won Nam'", Su-Hwan Yun"

Abstract Pressure waves are generated and propagate in tunnel when train enters a tunnel with high speed.
Compression wave due to the entry of train head propagates along the tunnel and is reflected at tunnel exit as
expansion wave. While expansion wave due to the entry of train tail propagates along the tunnel and is
reflected at tunnel exit as compression wave. These pressure waves are repeatedly propagated and reflected
at tunnel entrance and exit. Severe pressure change causes ear-discomfort for passengers in cabin and micro
pressure wave around tunnel exit. It is necessary to analyze the transient pressure phenomena in tunnel
qualitatively and quantitatively, because pressure change rate is considered as one of major design
parameters for an optimal tunnel cross sectional area and the repeated fatigue force on car body. In this study,
we developed the characteristics method based on fixed mesh system and boundary conditions for crossing
trains and analyzed with X-t diagram. The results of simulation show that the pattern of pressure variation in
tunnel varies for the entry condition of crossing train.

Keywords : Pressure wave, Characteristics method, Ear-discomfort, Micro pressure wave
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Fig. 2 X-t diagram Fig.3 X-t diagram (one train)
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Fig. 5 X-t diagram 2 (two trains)

Fig.4 X-t diagram 1 (two trains)
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30009 Tunnel ; 4030 m;
1000 - Train 1 speed : 265 km/h
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Fig. 9 Result of Calculation (1-train) Fig. 10 Result of Calculation (2-trains)
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30004 Tunnel ::4030 m
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Fig. 11 Result of Calculation (two trains)
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