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Optimization Design and Durability Improvement Technology for Water Conservancy
Engineering Structures
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Abstract: With the large-scale construction and long-term service of water conservancy infrastructure in China, its structural safety
and long-term durability have become major issues related to national economy and people's livelihood. Traditional design methods
often focus on structural strength while neglecting the coupling effect between full life cycle performance and environment, resulting
in frequent engineering diseases such as concrete cracking and steel corrosion, with an average annual maintenance cost of billions of yuan.
By introducing high-performance materials, intelligent algorithm based structural optimization, and Internet of Things driven digital
monitoring methods, the service performance of structures in complex environments can be significantly improved, the service life of
water conservancy projects can be extended to over a hundred years, and maintenance costs can be reduced by about 20% ~30%. This
has important practical significance for enhancing engineering resilience and promoting sustainable development of the industry.
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