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Varying rule of temperature field in the tunnel in cold region
under the influence of the train piston wind
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Abstract: In order to study the influence of train piston wind on the temperature field of the tunnel in cold region,
the calculation models of temperature field for secondary lining, thermal insulation layer, primary lining and
surrounding rock are established respectively. Analytic solutions of temperature field for the tunnel in cold region
under the influence of the train piston wind are derived by using the superposition principle, the method of
separation of variables and Bessel’s characteristic function. It can be found that the analytic solutions are in good
agreement with the field measurement results. Finally, the impacts of different speed and frequency of train on the
temperature field and the fortified length are analyzed. The results show that the temperature inside the tunnel
varies obviously under the influence of train piston and is characterized by the alternatively positive and negative
variations, which is not conducive to the cold insulation of the tunnel lining structure. The speed and frequency of
train is linear with unilateral fortified length, This conclusion provides certain theoretical support for the design and

cold insulation of tunnel in cold region.

Key words: tunnel in cold region; train piston wind; analytic solution; temperature field; fortified length
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