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Abstract

When a train enters a tunnel at a high speed, it will cause strong unsteady flow phenomenon. The
initial compression wave generated by the train entering the tunnel will propagate in the tunnel in
a process similar to the movement of a piston in a pipeline, and the generated compression wave
will propagate in the tunnel as unsteady flow. In this paper, different unsteady friction models are
used to study the friction between air and the wall of the pipeline during unsteady flow. It includes
the steady friction effect with only steady friction and the unsteady friction effect with only un-
steady friction. The unsteady friction models in different literatures are compared, and the friction
parameters in the process of compression wave propagation are determined according to the un-
steady friction phenomena in the tunnel. The research shows that the larger the constant friction
coefficient is, the more obvious the attenuation effect will be. In addition, the larger the maximum
pressure gradient of the initial compression wave is, the more obvious the attenuation effect caused
by the propagation process will be, and the more obvious the attenuation effect will be, which can
better reflect the transient wall friction accumulated by long-distance propagation. When simulat-
ing the Eurwang tunnel in Germany, the steady friction coefficient of 0.015 and the unsteady friction
factor of 0.1 can better simulate the attenuation effect caused by the tunnel wall, and the compari-
son with the measured data is verified. Based on the study of the steady and unsteady flow of air
and tunnel wall, the friction model of compression wave propagation for high-speed train entering
tunnel is obtained, which improves the accuracy and correctness of the compression wave propa-
gation program.
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Figure 1. Discrete grids and interpolation points
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Figure 2. Comparison of parameters of steady friction model
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Figure 3. Comparison of unsteady friction factors
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Figure 4. Comparison of unsteady friction factor attenuation ratio
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Figure 5. Mohamed parameter comparison of unsteady friction model
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Figure 6. Iyer parameter comparison of unsteady friction model
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