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Optimization of the sand barrier's set mode during stumping convalescence
of Salix psammophila protection belt on desert crossing highway
PEI Zhiyong', QIAO Jingwei', QIN Wei’, DUAN Guangdong', HAO Shaorong', WANG Guozhong'*

(1. College of Energy and Transportation Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Municipal & Road & Bridge Engineering College, Inner Mongolia Technical College of Construction, Hohhot 010070, China)

Abstract; Road surface and highway pavement would be easily damaged by wind erosion and sand burial during stum-
ping convalescence of Salix psammophila protective belt on the desert crossing highway. Therefore, the gauze sand
barrier was set up for protection of road surface, and its mode of arrangement high limit sand resistance and sediment
transport were explored. On the windward side of S. psammophila protective belt, the gauze sand barrier was set at
different angles and at different distances of S. psammophila protective belt’s windward side. The wind speed and sedi-
ment transport rate were observed, and the roughness was analyzed in different modes. As the distance from gauze
sand barrier to S. psammophila protection belt varied, the results showed that the distribution of wind speed flow iso-
line was different. The isoline was the densest when the distance was 3 times greater than the barrier height. In addi-
tion, the corresponding position with the maximum attenuation of wind speed was within the scope of the S. psam-
mophila protective belt. And the maximum rate of the wind speed reduction and recovery were compared with the oth-
er two distance arrangements. The surface roughness within S. psammophila protective belt was markedly increased
and greater than the open field( more than 7.33 times) , and the best setting angle was 45°. The reduction of the sedi-
ment transport rate decreased with the increase of the setting angle of the gauze sand barrier,and all of them were grea-
ter than 88.08%. The effect of control to wind sand flow on surface was the most obvious when the gauze sand barrier
was 3 times greater than barrier height from S. psammophila protective belt, and the average of transport rate was
89.14%. Above all, the optimum mode of arrangement gauze sand barrier should be set 3 times greater than the barrier
height and had an angle of 45°.

Keywords :desert crossing highway; Salix psammophila protection belt; gauze sand barrier; wind erosion; sand burial
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Table 1 Analysis of relative wind speed and roughness under different arrangement modes of gauze sand barrier
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Table 2 Variation characteristics of sediment transport rate
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before and after sand barriers in different arrangements
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