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Numerical simulation of wind erosion damage rules for desert highway

LI Chi, GAO Yu, HUANG Hao
(College of Civil Engineering, Inner Mongolia University of Technology, Huhhot 010051, China)

Abstract: Wind erosion damage rules of desert highway are simulated using the Fluent software. The process of disturbance,
acceleration, speed-down, and recovery of the sand flow that is obstructed by different highway cross-sections are analyzed. The
influences of main cross-section design parameters such as subgrade (cutting) height, slope, and pavement width on the sand flow are
determined; and the wind erosion rules of desert highway subgrade (cutting) are proposed. The results indicate that the influence of
the pavement width on wind speed variety is slight, the changes of wind speeds at feature points are less than 5%; but the subgrade
(cutting) height and slope have great influence on wind speed variety. The disturbance of sand flow field is reinforced with the
subgrade (cutting) height increases, the wind erosion damage of subgrade (cutting) is more evidently. While the side slope is 1:1, the
wind speed on the shoulder of windward when the subgrade model height is 250 mm is 1.15 times more than the speed when the
subgrade model height is 60 mm, but the wind speed on the bottom of leeward slope decreases 45%; the wind speed on the shoulder
of windward when the cutting model height is 250 mm is 1.05 times more than the speed when the cutting model height is 60 mm;
but the wind speed on the bottom of leeward slope decreases about 80%. So it is suggested that the desert highway should use middle
or low height subgrade (cutting) and shouldn’t be filled highly or digged deeply. While the height of subgrade (cutting) is certain, and
the side slope is 1:1.75 or 1:2, the change of wind speed along the subgrade (cutting) is gentle; and the accelerate effect of windward
shoulder and the speed-down effect of leeward bottom are inconspicuous. At this time, the subgrade isn’t destroyed by wind erosion
and the leeward bottom of cutting isn’t changed by accumulation easily. The conclusions drawn from numerical simulating are
consistent with the experiment results perfectly.
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Fig.1 Meshing of computer region for subgrade
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Table 1 Wind speed ratios of feature points for different
subgrade heights V/V, (slope rate 1:1)
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K2 AFEBEFEFEREAXELLE V/V, (H=170 mm)
Table 2 Wind speed ratios of feature points for different
slopes V/V, ( H= 170 mm)
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Table 3 Wind speed ratios of feature points for different
subgrade widths V/V,
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a/mm Al B Crl D £
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Fig.5 Meshing of computer region for road cutting
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Table 4 Wind speed ratios of feature points for different
cutting heights V/V, (slope 1:1)
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60 100.2 30.0 289 67.2
100 102.0 24.5 133 67.8
170 102.0 222 11.7 722
250 105.0 21.7 5.6 81.7
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Table 5 Wind speed ratios of feature points for different
slopes V/V, (H=170 mm)
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1:1 102.0 222 11.7 722
1:1.5 114.0 422 41.1 98.9
1:1.75 116.7 467 46.1 103.9
1:2 1172 51.7 53.9 107.8
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