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Analysis of seepage field and design of seepage prevention
and reinforcement scheme for concrete gravity dam

Xiaonan Song
China Hydropower Infrastructure Co., Ltd., Tianjin, 301700, China

Abstract

This study investigates seepage field analysis and anti-seepage reinforcement design for concrete gravity dams, examining seepage
effects on dam structures. The research reveals that seepage pressure and buoyancy force compromise sliding stability, disrupt stress
equilibrium causing localized stress concentration, and erode concrete through water-carrying media, thereby reducing durability.
Based on these findings, the study emphasizes that anti-seepage reinforcement design must adhere to safety-first principles and
technical feasibility. Concrete’s water resistance grade is determined by seepage pressure conditions and head height, with differential
reinforcement structures implemented for dam foundation and body cracks. Three core reinforcement technologies are proposed:
concrete seepage walls to block deep seepage, curtain grouting to fill rock layer fractures, and optimized drainage systems to reduce
seepage pressure. The research aims to provide systematic solutions for seepage control in concrete gravity dams, ensuring structural
safety, extending service life, and offering practical references for seepage reinforcement in hydraulic engineering.
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