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Influence of Wind Speed on the Dust Migration Law of Bench Blasting in Open-Pit Mine
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Abstract: To address the issue of poor efficiency of dust control in open-pit blasting, a geometric model of the flow field for
bench blasting in open-pit mine was established using Fluent software. The influence of flow field distribution characteristics
under different wind speeds on the migration law of blasting dust was studied, aiming to determine the optimal dust capture
time, water bag position, and delayed activation time for water mist dust suppression technology. The results indicate that the
flow develops a back-step flow pattern at the bench, forming distinct zones of high-speed and low-speed turbulence. As wind
speed increases, the influence range of the high-speed and low-speed turbulent zones expands, and the time required for the
flow field to become fully developed decreases. Concurrently, a structural vortex with a height matching the bench is formed.
When the wind speed is constant, the blasting dust has a significant upward vertical movement and obvious horizontal
movement in a short period of time, subsequently, the vertical upward movement becomes constrained while the horizontal
travel distance increases substantially under the comprehensive influences of blasting impact. gravity and stable airflow. Within
the wind speed range of 2.4 m/s to 4.4 m/s, the dust demonstrates prominent vertical movement within the first 4 seconds of
blast and significant horizontal movement after 6 seconds of detonation. The vertical movement distance of the dust at the 4th
second after blasting is about 30 m, and the horizontal movement distance of the dust at the 6th second after blasting is
22.6 —23.5 m. Consequently, the optimal dust capture time is determined to be 4 —6 s after blasting, and the optimal position of
the water bag is determined to be 15 —24 m from the bottom line of the bench slope, and the delayed excitation time of the
water bag is At=T—T,.
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Fig.1 Geometric model of flow field
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Table 1 Numerical simulation parameter setting
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Fig.2 Wind speed cloud diagrams
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Fig.3 Wind flow vector diagrams
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Fig.4 Characteristics of dust migration status at

different times (v=3.4 m/s)
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Fig.5 Simulation results of dust generated by

bench blasting in open-pit mine
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Fig.6 Time dependent curves of vertical and

horizontal movement distances of dust
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Table 2 Vertical and horizontal movement distances of

blasting dust during the optimal dust capture period
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