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Abstract

This article focuses on the difficult problem of water damage control in old coal mine voids, as well as the limitations of traditional
water prevention and control technologies such as insufficient exploration accuracy and poor treatment effects. It studies the
collaborative technology of directional drilling and segmented grouting. Old air water damage is the main safety threat to coal
mines, with water seepage accidents accounting for over 90%. Accidents such as Wangjialing in Shanxi and Lijialou Coal Industry
in Taiyuan highlight the urgency of technological research and development. Directional drilling accurately controls the trajectory,
obtains water hazard information, and performs segmented grouting according to targeted operations. The two work together to solve
drilling and grouting problems, and also clarify the construction plan and key points. After being applied in a coal mine in North
China, the water inflow rate decreased from 50m 3/h to below 5m %h, and the old empty water was sealed, but there were problems
such as high equipment costs and difficult control of slurry diffusion. This technology has broad prospects and can improve efficiency
through equipment research and development, technological optimization, and expanded applications in the future.
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