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Research on New Soft Foundation Treatment Technology and Stability of Plain Reservoirs
Lei Guo

Xinjiang Tarim River Basin Kaidu Peacock River Water Management Center Xini'er Reservoir Management Station

[Abstract] Reservoir construction in plain areas is often constrained by soft soil foundations, which are prone to
settlement instability risks due to their high compressibility, low bearing capacity, and environmental sensitivity.
Traditional treatment methods have significant limitations in terms of efficiency and sustainability. This study
adopts a multidisciplinary perspective to systematically explore innovative technological paths for soft foundation
treatment. Through the deep integration of materials science, intelligent monitoring, and ecological engineering,
targeted solutions are proposed. The research focuses on core directions such as in—situ solidification of
nanomaterials, biological enzymatic reactions, and dynamic stability prediction. Combining theoretical modeling
and engineering practice, the superiority of the new technologies in enhancing foundation strength, controlling
deformation, and reducing environmental impact is verified. The results not only provide reliable technical
support for plain reservoir projects but also expand the theoretical boundaries of soft foundation treatment,

which is of profound significance for promoting the green and intelligent transformation of water infrastructure.
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