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Abstract

The micro-pressure wave will be generated when the compression wave propagates to the tunnel
exit. In some cases, there will be a sonic boom at the tunnel exit, which has a negative impact on
the surrounding environment. In order to analyze the causes of the sonic boom at tunnel exit, the
large eddy simulation method was used to calculate the parameters of the flow field of tunnel exit.
Based on the Lighthill acoustic analogy theory, the finite element method was used to calculate the
acoustic characteristics of micro-pressure wave, and the audibility threshold of human was intro-
duced to analyze the mechanism of the sonic boom phenomenon at the tunnel exit. In the calcula-
tion model of this paper, the micro-pressure wave sound fields of the tunnel exit under different
train speeds were compared. It is found that when the speed of the train is higher than 300 km/h,
the sonic boom will occur.
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Figure 1. The generation process of micro-pressure wave at tunnel exit
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Figure 2. Partial grid of train-tunnel model at the entrance of tunnel
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Figure 3. Micro-pressure wave at the tunnel exit
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Figure 6. Distribution of SPL of micro-pressure wave at tunnel exit at different frequencies (unit: dB)
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Figure 7. The SPL line of micro-pressure at tunnel exit
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Figure 8. The equal-loudness curve
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Figure 9. The SPL line of micro-pressure at tunnel exit
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