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Abstract: Basing on the “three-zone” (frozen zone, freezing zone and unfrozen zone) theory, a mathematical
model considering the process of freezing-thawing is presented to calculate the temperature field in geotechnical
media, the model is verified by correctly simulating the V. J. Lunardini analytical solution for ice formation in a
porous medium. Based on this, the influence of heat latent and range of freezing zone on the distribution of
temperature in the process of freezing-thawing is studied, and a numerical simulation about a tunnel in Tibet is
done to discusses the effect of insulation material. From the numerical results, it is found that the temperature of
lining and surrounding rock are greatly changed by building insulation material at the surface of tunnel lining, after
constructing a 6 cm thickness poly phenolic insulation, the lining and surrounding rock will not be affected by
freezing-thawing damage. The results can give some references for design and construction of tunnel in cold
regions.
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Fig.1 Relationship between unfrozen water content and
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Fig.2 Calculation model and boundary condition
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