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Abstract;  Tunnel construction projects in China have developed rapidly, and significant dust hazards
are associated with drilling and blasting construction. To improve the effectiveness of spraying to reduce
dust in tunnels, this article uses digital simulation and a tunnel model was created using ANSYS. The
variations in dust mass concentration distribution under different conditions, such as surrounding rock

temperature, jet velocity, and nozzle diameter, were investigated in the study. The results show that as the
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surrounding rock temperature increases, dust movement becomes more intense, which significantly affects

dust reduction efficiency. The dust capture effect of atomized water droplets decreases with the increase in

surrounding rock temperature. With the increase of water jet velocity, the water pressure in the jet pipe

increases, improving the dust capture effect of the droplets. Dust reduction efficiency decreases with

increasing nozzle diameter. When the nozzle diameter is too large, the ability of water mist to capture

particles weakens. Conversely, a smaller nozzle diameter improves dust reduction efficiency. However, if

the nozzle diameter is too small, too much splash water spray rather than affect the efficiency of the dust.

Keywords: drilling and blasting construction;;

numerical simulation;
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Fig.3 Particle concentration distribution in tunnels under
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different surrounding rock temperature conditions
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(a) v=10m/s, Y=3 m (b) v=20 m/s, Y=3 m

(c) v=30 m/s, Y=3 m

(d)v=40 m/s, Y=3 m

(e)v=20 m/s, Y=1.5m
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Fig.4 Cloud map of particle concentration distribution

(f) v=30 m/s, Y=1.5m

under different jet water flow velocities

(a) =10 mm,Y=3 m

(¢)d=15 mm,Y=3 m

(d) d=15 mm,Y=1.5m

(e) d=20 mm,Y=3 m (f) =25 mm,Y=1.5m

(g) =25 mm,Y=3 m

(h) =25 mm,Y=1.5m
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Fig.5 Particle concentration distribution in tunnel

cross-section under different nozzle diameters
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(b) =20 mm
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Fig. 6 Vector diagram of tunnel dust transport

under different nozzle diameters
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