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Distortion of Wave-Front of Compression Wave
Travelling in Shinkansen Tunnel
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ABSTRACT

A pressure pulse—we call it ‘micro-pressure wave’—radiates out of the tunnel exit when
a compression wave generated by a Shinkansen train entering a tunnel arrives at the tunnel exit.
The micro-pressure wave depends on the shape of the compression wave arriving at the tunnel
exit; the shape of the micro-pressure wave is approximately proportional to the time derivative
of the pressure of the incident compression wave. The micro-pressure wave is large at the exit
of a long tunnel with the concrete slab track because the wave-front of the compression wave
steepens during propagation in the tunnel. This paper deals with the factors which counteract
steepening of the wave-front of the compression wave due to nonlinear effect: ballasted track,

side branches in a tunnel, frictional force at the tunnel wall.
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