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Study on “long excavation and long exploration” technology
for rapid tunneling in coal mine roadway
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Abstract

The contradiction between the efficiency and safety of coal mine tunnel excavation has long constrained efficient production in
mines. Traditional segmented excavation methods are limited by frequent drilling and exploration processes, which not only affect
construction progress but also lead to delays in geological information acquisition, making it easy for accidents such as water inrush
and gas outburst to occur. The “long excavation, long exploration” technology offers new solutions to these industry challenges. This
technology overcomes the time-space fragmentation of traditional processes, enabling coordinated excavation and exploration along
with real-time data analysis. Currently, there is an urgent need for in-depth research into process optimization, intelligent equipment
upgrades, and the restructuring of safety management systems. Only then can this technology move from the theoretical validation
stage to large-scale application.
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