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Abstract: Many factors affect the tunnel temperature field in cold region. An unsteady heat transfer
calculation model was established based on finite difference method. Taking the Nan Shan railway tunnel in
cold region as an example, the othogonal test method, which takes the average temperature of tunnel lin-

ing internal nodes, lining temperature of a certain section, and longitudinal frozen length of tunnel en-
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trance as index, respectively, is applied to carry out sensitivity study of the influencing factors on tunnel

temperature field. The results show that there are some local differences in the ranging of sensitivity of

each factor under different indexs. Overall, the tunnel depth, wind direction in tunnel, tunnel section size,

wind speed in tunnel, wind temperature of entrance, and thermal conductivity coefficient of surrounding

rock are the main factors affecting the tunnel temperature field, while the surrounding rock density and

specific heat of surrounding rock are the secondary factors affecting tunnel temperature field. In the anti-

freezing design of the tunnel in cold region, except the unchanged factors such as the surrounding rock

density, surrounding rock specific heat, surrounding rock heat transfer coefficient, thermal conductivity of

surrounding rock, and wind temperature of tunnel entrance, sufficient attention should be paid on the de-

sign parameters that affect significantly the tunnel temperature field including the tunnel depth, wind di-

rection in tunnel, wind speed in tunnel, and tunnel section size.

Key words: railway tunnel in cold region;temperature field;orthogonal test;sensitivity analysis
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Fig.1 Longitudinal section of Nan Shan tunnel
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Tab.1 Basic parameters of dielectric materials
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Tab.3 Orthogonal test range calculation of cross—sectional lining temperature 3 000 m away from the tunnel entrance
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K1 —3.97% 53.77% 10.87% —1.13% 87.79% 45.88% 43.00% 44,66 %
K2 84.50% 37.74% 33.59% 40. 24 % 40.80% 46.32% 38.77% 38.37%
K3 — 29.29% 76.33% 81.69% —7.79% 28.60% 39.03% 37.76%
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Tab. 4 Orthogonal test range calculation of average lining temperature
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Fig.2  Comparison of influence factor sensitivity
on tunnel temperature field calculation model
with different parameters
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