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Abstract

Hydrogeological conditions refer to the occurrence, distribution, movement patterns of groundwater, and their interactions with
surrounding rocks, soil, and surface water. These factors directly impact safety and efficiency in engineering projects, mineral
resource development, agricultural production, and other fields. In practice, inadequate understanding of hydrogeological conditions
during engineering and mining operations may lead to disasters such as sudden water outbreaks, ground subsidence, slope instability,
and even severe casualties and economic losses. Water control technologies serve as crucial measures to address hydrogeological
challenges and ensure project and operational safety. This paper explores the effective application of hydrogeological conditions and
water control technologies, emphasizing their importance. It analyzes key components of hydrogeological conditions and exploration
methods, introduces common control techniques including drainage pressure reduction, grouting for water sealing, and curtain
impermeability prevention, and finally examines the effectiveness of these technologies through case studies from Liaoning Geology
and Mineral Group.
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