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Pressure Variation in Tunnel Generated by Tail of Train Entering Tunnel

Shinya MASHIMO®, Eiji NAKATSU*, Toshiyuki AOKI**,
Hideo KASHIMURA***, Tsuyoshi YASUNOBU*** and Kazuyasu MATSUO**

When the head of a high-speed train enters a tunnel, it generates a compression wave ahead of it.  And,

the expansion wave is generated by the tail of train entering a tunnel.
In this report, a formula for predicting the strengths of these

the tunnel and reflect at the outlet of tunnel.

compression and expansion waves generated by a train entering a tunnel has been derived.

These waves are propagated through

This formula was

developed on the assumption that the flows around train head and tail are isentropic and the waves generated by

train are infinitesimal-amplitude waves.

Theoretical results have been compared with the experimental press-

ure variation and it was found the good agreement with these values.
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Schematic sketch of compression wave and
expansion wave generated by train entering
a tunnel
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Wave diagram by compression wave and ex-
pansion wave generated by train entering
tunnel
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Table 1  Definitions and assumptions of parameters of waves
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Table 3  Experimental values and estimated
values of time parameters of waves

| H A |B C D |E
i 5 T 4 6 6 6 |12 |16

FIBHEE (km/h) | 214 | 218 |[222 |211 | 221
Apy |EPfEKPa | 1.50|1.47|1.73|1.47|1.57

Ape, |EHMEKPa | 1.421.34|1.48|1.38(1.53

Ap. |EHEfEKPa (1.10[1.14(1.19(1.07 (1.18
- Ape |EffEkPa | 1.25|1.33|1.53|0.94|1.27

Apen |EHIfE kPa [ 1.08]1.03[1.27]1.02|1.15
Ap. |EEfEkPa |1.18]1.22)1.27)1.141.26
Ape |EHfE kPa | 0.340.2910.31(0.30|0.34

Ap., |FEME kPa [ 0.40 [ 0.31]0.39|0.56 | 0.37
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