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Numerical analysis of tunnel temperature field
in seasonal frozen regions

DU Yaohui'?, YANG Xiaohua', YAN Changgen'
. ochoot o gnway, ang an unwversity , ran N mnas; . Gansu angaa tghway Compan limite , Lanznou /. 5 ma
1. School of Highway, Chang'an University, Xi'an 710064, China; 2. Gansu Changda Highway Company Limited, Lanzhou 730000, Chi

Abstract; To completely solve the problem of freeze injury to tunnels in cold regions, taking a tunnel in the
Qilian Mountains as a case, the freeze-proofing measures with insulation layer and active auxiliary-heat were
numerical simulated by using ANSYS. It is revealed that the maximum frozen time of surrounding rock will be
delayed by one month as compared with the outside minimum air temperature. After about 5-year operation, the
effect of insulation layer will begin to decline, and the surrounding rock temperature will begin to negative again.
Installing an electric heat tracing system can completely solve the problem of freeze injury to tunnel in this case,

with a heating time of 80 days and a heating power of 125 W - m’.

The annual consumption of electrical
energy is 10 000 W - d - m >, The numerical simulation results are in good agreement with the theoretical calcu-
lation. This research results can provide theoretical basis for insulation and freeze-proofing of tunnels and is
useful for similar engineering in cold regions.

Key words: tunnel in seasonal frozen regions; insulation and freeze-proofing; numerical simulation; active aux-

iliary-heat; temperature field
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