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Optimization of Cut Blasting Effect based on 3D Laser Scanning
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Abstract; Cut blasting serves as a critical technique for single-sided blasting in underground rock engineering,
directly governing the rate of tunnel excavation progress. This article examines the conventional burn-cut excavation
method used in underground tunnel construction. Firstly,field cut blasting experiments were conducted ,and the post-
blasting cavity characteristics were quantitatively characterized from the L-S perspective using 3D laser scanning
technology. The cut blasting cavity exhibits limitations,including a narrow bottom space and the accumulation of frac-
tured rocks. To enhance blasting effectiveness,a bottom-charging method for hollow holes was proposed. Subsequent-
ly,the reliability of the process was investigated using the Smoothed Particle Hydrodynamics-Finite Element Method
(SPH-FEM). The results demonstrated that implementing empty hole bottom charging transformed the damage zone
morphology in Section( Il ) from W-shaped to U-shaped while significantly expanding the affected area. Moreover,
the total ejected particle count increased substantially , with notable enhancements in particle ejection distances at va-

rious borehole positions.
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Table 1 Experimental scheme design
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Fig. 1 Layout of on-site blast holes
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Fig. 2 On site test results
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Fig. 3 Quantitative analysis of on-site cut blasting
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Fig. 5 Design of on-site optimization plan
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Fig. 6 Particle throwing process
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