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Abstract: To clarify the mechanism by which blasting technology affects safety in open-pit mines and to provide a scientific
basis for the safety management and control of blasting operations, this paper analyzes the core components of blasting
technology and examines blasting effects such as vibration and flyrock induced by blasting operations. From four
dimensions—slope stability, structural safety, personnel safety, and operational system reliability—it evaluates the specific
impact of blasting technology on mine safety, identifies the underlying patterns by which various technical factors induce safety
risks through blasting effects, and ultimately proposes targeted prevention and control measures in terms of parameter
optimization and process standardization, thereby establishing a full-chain safety management and control system. By
optimizing blast hole pattern parameters, charge weight per delay, and millisecond delay parameters, the slope blasting
vibration velocity can be reduced by more than 40%, the oversize rate can be lowered to below 8%, and the slope stability
coefficient can be increased by 15%-20%, effectively reducing safety hazards in blasting operations in open-pit mines.
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