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Research on Hydraulic Structure Optimization in Earth—Rock Dam Design
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Abstract: As a crucial hydraulic engineering facility, the safety and economic efficiency of earth-rock dams in flood control
and water resource regulation are key design considerations. Hydraulic structures serve as the core component of earth-rock
dam design, directly influencing the overall stability, anti-seepage, and service life of the dam body. This paper systematically
reviews the theoretical foundation of earth-rock dam design and analyzes major issues in the current design and application
of hydraulic structures, including irrational structural layouts, weak anti-seepage systems, and material selection and
configuration. Through innovative structural optimization approaches such as multi-layered anti-seepage systems, rational dam
cross-sections, and the application of new materials, the study explores optimization methods and proposes recommendations
for enhancing the integrated and intelligent design of hydraulic structures. Research findings demonstrate that scientifically
optimizing hydraulic structures not only enhances the stability and safety margins of the dam body but also effectively reduces
project costs and improves environmental adaptability. Structural optimization promotes the sustainable development of earth-
rock dams, providing critical guidance for subsequent engineering practices and standardized design.
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