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Optimization Study on Foundation Design of Flood Control Dikes under Soft Soil Conditions
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Abstract: Against the backdrop of intensified climate change and frequent extreme hydrological events, flood control
dikes—key infrastructure for ensuring basin safety—directly affect public life, property security, and socioeconomic
stability. High water content, low strength, and high compressibility characterize soft soil foundations widely distributed
in coastal and mid-to-lower reaches of rivers across China, posing significant challenges to dike foundation design.
Traditional design methods often struggle to balance safety and economy, frequently resulting in excessive post-
construction settlement, slope instability, or inadequate seismic performance. This paper systematically reviews the
theoretical evolution, technical bottlenecks, and optimization pathways for foundation design of flood control dikes
under soft soil conditions. First, it analyzes the interaction between soft soil rheological behavior and dike loading,
revealing limitations of current codes in handling complex boundary conditions. Second, it explores innovative
design concepts shifting from single reinforcement to collaborative load-bearing by composite foundations, as well
as the development of multi-objective optimization models based on reliability and full lifecycle assessment. Finally,
it summarizes the integrated application of advanced technologies—including lightweight fill materials, intelligent
monitoring and feedback systems, and ecological bank protection—in foundation optimization.
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