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Abstract

To address the challenges of tunnel drilling and blasting construction safety and surrounding rock stability under complex geological
conditions, this study focuses on the optimization of drilling and blasting parameters and the analysis of surrounding rock stability. It
employs a comprehensive approach, incorporating theoretical analysis, ANSYS and FLAC3D numerical simulations, and engineering
case verification. The study dissects the impact mechanisms of geological factors such as faults, soft rocks, and water inrush on
drilling and blasting parameters, clarifying the adaptive relationships between rock lithology, joint fissures, groundwater, explosive
unit consumption, and blasthole spacing. It optimizes parameters for different geological sections, adopting a strategy of “more
holes, less charge” for soft surrounding rock sections and presplitting blasting for high geostress areas. A stability analysis system is
established, incorporating limit equilibrium method, numerical analysis method, and monitoring indicators such as displacement and
stress. Verification through two typical tunnel projects shows that after optimization, the blasting vibration velocity is reduced to 15-
30mm/s, the overexcavation is limited to <100mm, and the maximum deformation of the surrounding rock is <20mm, significantly
enhancing stability. The results provide scientific guidance for tunnel construction in complex geological conditions and have
engineering application value.
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