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Wind Tunnel Experiment on Wind Erosion of Different Particle
Size Soil Components in Open-Pit Coal Mine

YANG Jianjun, TANG Dong

(School of Resource and Environment Science, Key Laboratory of Oasis Ecology,
Xingiang University, Urumgi Xingiang 830046, China)

Abstract : In order to explore the sensitivity of soil to wind erosion under strong human disturbance in open-
pit mining area, in this paper, the surface soil around HongShaQuan coal mine area in Zhundong is collected
and screened. The wind tunnel simulation experiment is carried out. The wind erosion amount and wind sand
flow structure characteristics of different particle size soil components under different wind speed conditions are
analyzed by using wind erosion sensor, and the corresponding relationship between the number of particle collision
and the amount of wind erosion is analyzed. The results show that: (1) with the increase of wind speed, the wind
erosion rates of different soil particle size components increase significantly, but the wind erosion rates of fine sand
components are relatively low, which may be related to the interaction between particles; (2) with the increase of
height, the sediment transport first increases and then decreases exponentially, and the wind erosion peak appears
at the height of 2 cm or 3 cm, and tends to be stable above 4 cm; (3) With the increase of wind speed, the particle
collision first increases and then decreases. The wind speed of 10 m / s is the critical wind speed for the sensor to
detect the particle collision. The results show that the particle collision energy induced by wind erosion sensor is
well fitted with the actual wind erosion amount (R2 = 0. 902). In the actual observation, the amount of soil wind
erosion can be described by the number and energy of particle collision induced by wind erosion sensor.

Key words : wind erosion of soil; soil particle size; wind tunnel test; open-pit mining areas
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Fig 2 The relationship between wind erosion rate and wind speed at different particle sizes
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Fig 5 Wind sand flow structure under different wind speed conditions
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