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Abstract

Hydraulic and hydroelectric engineering structures are subjected to complex aquatic environments over extended periods, with
durability challenges becoming increasingly critical to project safety. This study investigates durability enhancement strategies for
such structures through dual approaches: material selection and construction techniques. Key findings include the impact of advanced
materials (e.g., high-performance concrete and low water-to-binder ratio designs) and construction practices (e.g., stringent raw
material control and optimized mix design) on structural integrity. By systematically optimizing material properties and strengthening
construction quality control, this research demonstrates that these measures can significantly improve durability and extend service
life, thereby providing technical references for safe operation of hydraulic and hydroelectric projects.
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