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Key Breakthroughs in Intelligent Dam Construction Technologies for National Mine Safety
Modernization: Innovation in "Three Convergences" Tailings Disposal Paradigm Under Extreme
Climatic Conditions
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[Abstract] Addressing the technical bottlenecks in tailings pond safety prevention under extreme climate
conditions, this study pioneered a modular intelligent stacking technology system, achieving three key
breakthroughs: (1) innovating traditional wet stacking and fixed dry discharge process parameter thresholds;
(2) establishing an intelligent collaborative operation system for the entire tailings disposal process; (3)
developing an environmental coupling response dynamic regulation model. This technology system significantly
enhances the engineering adaptability of tailings ponds under combined effects of tropical rainstorms with daily
precipitation >200mm, high—altitude annual freeze—thaw cycles >50 times, and wind speeds >10m/s in arid
wind erosion conditions, with key indicators improving by 50% compared to traditional methods. It resolves
technical challenges such as rigid structure permeation damage rates <3%o, annual frost heave failure rates
<1.5%, and PM10 emissions <15 p g/m’ . The intelligent wet transfer—dry stacking dam construction machine
technology system was included in the "National Mine Safety Technology Promotion Catalog, " providing
critical technical support for achieving the objectives of the "14th Five—Year Plan for Mine Safety Production.".
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