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Tab.1 The thermal parameters of materials
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Tab. 2 The heat enthalpy of clay
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when insulation layer is not set when insulation layer is not set
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Structure when insulation layer is set when insulation layer is set
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Numerical analysis of insulating layer setting
of highway tunnel in cold regions

HUO Run-ke'?, TANG Yin-jing', NING Cui-ping'*, XU Jian '

(1. School of Civil Engineering, Xi'an University of Architecture & Technology, Xi'an 710055, China;
2. Key Laboratory of Structural Engineering and Earthquake Resistance. Ministry of Education, Xi'an 710055, China;
3. Yangling Vocational & Technical College, Yangling 712100, China)

Abstract: According to the frost damage to the eastern and western cold region tunnels, this paper, combining with the
TianHengshan highway tunnel and the temperature field data monitored in the job-location. creates the plane and transient
temperature model considering the phase change and simulates the temperature field of the tunnel . The results show that
the thickness of the insulating layer can effectively protect the tunnel from frost damage. Considering the local region will
form a new frozen layer because of the tunnel, the paper also calculates the three different working conditions which insu-
lating layer with the same thickness is set by different methods. The result reveals that the insulating layer set by layering
can more effectively stop the frost damage. According to the theory of heat transfer, this paper has researched on hot-
stress field coupling analysis about tunnel structure in two different kinds of working conditions where insulation layer is
not set and insulation layer is set. The result reveals that the temperature field has a major effect on the stress field. So
when the tunnel in cold regions is designed, the influence of thermal stress must be considered.

Key words: tunnel in cold regions; temperature field ; insulating layer; hotstress field coupling analysis
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