KMBZERAR - £ 09% - F 018 -2026 £01 A  DOL: https://doi.org/ 10.12345/slkxyjs.v9i1.36230

Seepage Control Treatment Technology and Application
Effect Analysis of Earth-rock Dam Foundation
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Abstract

The effective integration of new and old seepage prevention systems in earth-rock dam elevation and expansion projects has
long been a major technical challenge hindering safe engineering operations. Traditional step-by-step construction methods have
consistently plagued the hydraulic engineering community with issues such as poor coordination at critical interfaces (dam body
joints, foundation seepage zones, and shoulder seepage areas) and discontinuous process transitions. Addressing the practical needs
of the Shenzhen Jingxin Reservoir reinforcement project, a comprehensive full-face synchronous seepage prevention system was
developed. This system features I-shaped embedded grooves in seepage walls, high-performance seepage prevention toe plate
anchoring, and mobile curtain grouting platforms at dam shoulders. By implementing pressure sensors and adaptive algorithms for
dynamic casting progress control, the permeability coefficient was reduced from 1.6x10™ to 5.3x10™ cm/s in conventional methods
to below 1x10™ cm/s, achieving a four-order-of-magnitude improvement in seepage prevention efficiency. Engineering practice
demonstrates that the total construction period was shortened from 161 days to 113 days after implementing the three-layered
process, representing a compression rate exceeding 30% and a direct cost reduction of over 15%. This provides a replicable technical
model for similar earth-rock dam reinforcement projects.
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