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Analysis of Thermal Insulation Effect of Corrugated Steel Plate Liner

in Existing Tunnels in Seasonal Frozen Area
LI Junru' WANG Libin' WANG Xuelai' HOU Zhan’ao CUI Guangyao'
(1. North China University of Technology, Beijing 100144, China;

2. The First Construction Division Co. , Ltd. of China Railway Tunnel Group, Chongqing 401121, China)
Abstract ; In order to further improve the thermal insulation performance of the tunnel insulation layer and solve the frost
damage problem of the existing tunnel in the seasonal frozen area, this paper uses the finite element software FLUENT to
simulate the thermal insulation performance of the corrugated steel plate liner for existing tunnel in the severe cold area
based on the Yushuchuan tunnel of Jilin-Antu-Hunchun passenger dedicated line, and makes a comparative analysis on
the transverse and longitudinal temperature fields of the tunnel before and after the construction of the corrugated steel
plate liner. The results show that; (1) when the ambient temperature is —8°C, —13°C and - 18°C respectively and
the tunnel is not equipped with corrugated steel plate liner, all the monitoring points are negative temperature, and the
temperature of lining and surrounding rock along the longitudinal direction of the tunnel has little change; (2) after the
corrugated steel plate liner is installed in the local part of the tunnel, the surrounding rock temperature of the monitoring
section is increased to the positive temperature, and the inner surface of the secondary lining within 7. 5 m from the left

and right of the monitoring section is the positive temperature (the positive temperature range is 15 m, the construction
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range of the corrugated steel plate liner is 12m) , and the temperature influence range is about 50m. lt is effective to use

the corrugated steel plate liner for the treatment of freezing damage, which can be applied to the treatment of severe frost

damage section of operation tunnel in the seasonal frozen area, and can provide reference for similar projects.
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