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Fig.1 Simplified schematic diagram of deep stope
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Table 1 Macroscopic mechanical parameters of rock
mass materials
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Fig.2 Schematic diagram of basic composition
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Fig. 6 Propagation diagram of blast stress wave
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Fig. 8 Propagation cloud maps of blast stress wave from second row to fifth row
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Fig. 13 Displacement cloud diagram of typical model
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Research on the Dynamic Mechanical Response Characteristics of Surroun-
ding Rock During Mining in a Mine Based on the Discrete Element Method
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Abstract: To investigate the influence of blasting disturbances on the surrounding rock of stopes in deep
environments, this study developed a numerical model of a deep stope featuring staged longhole drilling,
utilizing the discrete element method platform (PFC*®) and based on the engineering conditions of a hard rock
mine in southern China. A five-row fan-shaped blast hole configuration was designed, and numerical
simulations of millisecond-delayed blasting were conducted. The findings indicate that distinct dynamic
response characteristics are observed in various zones of the surrounding rock under multi-row blasting
conditions. Notably, the particle vibration amplitudes in the goaf sidewalls initially increase and subsequently
decrease as the blast hole row spacing increases. Additionally, the vibration of the roof shows a marked
reduction when the spacing exceeds 1.5 meters, whereas the row spacing between 1.0 and 1.5 meters has a
relatively minor effect. Significant vibration accumulation is anticipated on the bench face and free surface.
Cumulative deformation damage is primarily observed in the left abutment, bench face, and roof of the goaf
under blasting loads, while the right abutment exhibits minimal damage. A distinct strip-shaped damage zone is
evident on the left abutment, and large-scale rock collapse is likely on the bench face. Field validation
corroborates substantial collapse risks in the roof strata and localized damage zones in the left abutment,
aligning with numerical predictions. This study offers practical guidance for optimizing blasting design and
mitigating disaster risks in deep hard rock mining operations.

Key words: hard rock mine; blasting disturbance; numerical simulation; dynamic response; surrounding rock

damage
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