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Abstract

Under the construction context of green mines and extreme weather, tailing dams have structural deficiencies in terms of dam stability,
seepage control, and monitoring response. This paper, with the main thread of stability control during the construction period, seepage
path interruption, and the closed-loop of monitoring and early warning, proposes an integrated optimization path of polymer-modified
soil and thin-layer fast-cycle compaction, pre-stressed anchoring and counter-pressure soil to enhance shear strength, composite
geomembrane and continuous blind ditches to reconstruct seepage channels, and multi-source sensing and edge computing-driven
linkage threshold system. Taking a certain tailing dam as an example, after implementation, the stability safety factor of the dam body
increased from 1.15 to 1.35, the seepage velocity decreased from 0.20 to 0.05 meters per day, the early warning response time was
shortened from 30 minutes to 5 minutes, and the comprehensive cost decreased by 12%, the risk occurrence rate decreased by 80%,
and the seepage pollution index decreased by 60%. The results show that this integrated optimization path can achieve the synergy of
risk forward control and cost reduction and efficiency improvement under the condition of limited rainy season window.
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