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Abstract; With the actual climate condition in seasonal frozen region, based on the 2nd and the 3rd types of
boundary mixed conditions, the subgrade temperature field of the region is simulated, and the temperature
difference between sunny slope and shady slope is analyzed. Considering the location and the shape of
freezing fringe, the frost-heave ratio and thaw settlement coefficient of soil are introduced to study the
development process of road subgrade deformation caused by the temperature differences of sunny-shady
slopes and its mechanism was discussed. The result shows that (1) when there is groundwater, non-uniform

horizontal deformation is strongly affected by temperature difference caused by different slopes; (2) the
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deformations of shoulder and the bottom near shady slope are greater in the freezing process, while the

maximum deformation occurs on the top of shady slope in the thawing process, and tension damage is apt to

appear on both sides of slope and also on the top of subgrade near shady slope. Thus, for road subgrade

design and maintenance in seasonal frozen region, the shady slope and shoulder shady slope should be treated

separately. Different designs and maintenances can be applied to decrease the temperature difference.

Key words: road engineering; subgrade in seasonal frozen region; numerical simulation; temperature field;

differential deformation; sunny-shady slope
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Fig. 1 Numerical computation model of subgrade
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Tab.1 Thermophysical parameters of soil
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Tab.2 Average of meteorological data in Jixi,

Heilongjiang of accumlated years
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2 -12.1 -2.8 -14.1 26.2 8.3 3.7
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8 2.7 271 17.1 50.3 10.2 2.1

9 4.2 20.9 1.1 42.4 8.9 2.4
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Tab. 3 Monthly average slope coefficients of east-west subgrade in Jixi

Ay 1 2 3 4 5 6 7 8 9 10 11 12
(2B 2.09 1.75 1.45 1.16 1.07 1. 06 1.12 1.25 1.36 1.63 1.99 2.23
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Tab.4 Revised model wind speeds in Jixi

Ay 1 2 3 4 5 6 7 8 9 10 11 12
X/ (m - s 71 3.50 3.70 3.80 4.00 3.60 2.50 2.20 2.10 2.40 3.20 3.50 3.30
B (m - s7h) 2.63 2.78 2.85 3.01 2.70 1.90 1. 69 1.62 1.83 2.40 2.63 2.48
BEIETH XGH/ (m - s™1) 3.62 3.82 3.93 4.14 3.72 2.60 2.30 2.20 2.50 3.31 3.62 3.41
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Tab.5 Mechanical parameters of soil
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