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A Study on Tunnel Entry Design Considering the Booming Noise Resulting
from Micro-Pressure Wave
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J. K. Mok, K. Y. Choe and J.Yoo

(19974 59 229 HS ;5 1997 8Y 20 AHAMEER)

: Korea High Speed Rail(3#= 143 %), Compression Wave Front(%%39), Three-

Dimensional Euler Equation(3xt¢ 2923 2]), Tunnel Entrance(B1d ),

Three-Dimensional Compressible Flow(32t9 ¢4 EE), Tunnel Hood(E1EF =)

ABSTRACT

In general, the booming noise intensity at tunnel exit is strongly related to the
gradient of the compression wave front created by high speed train entering the
tunnel. This paper presents some results in relation with the compression wave front
produced when the high speed train enters a tunnel. Four kinds of tunnel entrance
shape with real dimensions were studied to investigate the formation of compression
wave front inside tunnel by train entering tunnel. Computations were carried out using
three-dimensional compressible FEuler equation with vanishing viscosity and
conductivity of fluid. According to the results, the flow disturbances occured at tunnel
entrance were eliminated by tunnel hood with same cross sectional area. The
compression wave front is formed completely at 30~40m from tunnel entrance. The
maximum pressure gradient of compression wave front is reduced by 29.8% for the
inclined tunnel hood and reduced by 21.5% for the tunnel hood with holes at the top
face with tunnel without hood. The length of the inclined hood is 15m and the length
of the hood with holes is 20m.
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Fig. 1 Solution methodology for train
-tunnel interaction
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