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Analysis of Seepage Hazard Detection and Reinforcement Treatment Technologies for River
Levee Projects
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Abstract: River levees are long subjected to the combined effects of water level fluctuation, soil heterogeneity, animal burrows,
construction joints, and historical danger events, which can easily form concentrated seepage, contact erosion, and piping
channels. Since hidden hazards are usually buried inside the levee body or foundation, it is difficult to identify their spatial
location and development degree in time by relying only on visual inspection. On this basis, this paper proposes combined
treatment measures such as split grouting, curtain grouting, vertical cutoff walls, filter drainage, and relief wells for typical
problems including shallow loose zones, levee body cracks, highly permeable foundation layers, and seepage outlets on the
landside slope. Engineering applications show that a technical route combining detection and verification can improve the
positioning accuracy of hidden hazards, and reduce seepage gradients and phreatic lines through coordinated control of seepage
prevention and drainage guidance, providing technical reference for risk elimination, reinforcement, and flood-season safety
management of river levees.
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