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[Abstract] Flooding poses a persistent and high—risk challenge to hydraulic dike engineering, particularly during
the flood season. Such events are frequently triggered by interacting factors—including hydrodynamic
conditions, geomorphological and ecological characteristics of the surrounding environment, and construction
quality deficiencies. Among flood—related hazards, seepage—induced emergencies in dike structures represent
one of the most prevalent and critical failure modes. This paper systematically examines the underlying
mechanisms driving seepage hazards in dikes, identifies key internal causes—including soil heterogeneity,
inadequate compaction, and aging of impervious elements—and proposes an integrated flood control
management framework tailored to dike engineering contexts. The framework encompasses proactive risk
monitoring, adaptive emergency response protocols, and structural reinforcement strategies—such as cone
penetration grouting and complementary support—reinforcement systems. By adopting such a holistic,
evidence—informed approach, flood control efficacy can be significantly enhanced, regional water security
improved, and the multifunctional role of dikes in flood mitigation, ecological regulation, and infrastructure
resilience more fully realized.
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