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Research on Durability Enhancement Technology and Engineering Application of Concrete Structures
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Abstract: Concrete structures are widely used in modern engineering construction, and their durability directly affects the safety,
reliability, and service life of the project. During long-term service, due to factors such as environmental erosion, material degradation,
unreasonable structural details, and construction quality defects, concrete structures will experience varying degrees of deterioration
phenomena such as carbonization, steel corrosion, sulfate corrosion, freeze-thaw damage, and fatigue damage, thereby reducing
structural performance. With the introduction of green development and sustainable concepts, improving the durability of concrete
structures has become an important research topic in engineering construction. On the basis of systematically analyzing the
connotation and influencing factors of durability of concrete structures, this article focuses on exploring material technology, structural
design methods, construction quality control technology, and maintenance strategies based on performance degradation prediction for
durability improvement. The article also proposes comprehensive suggestions from the establishment of durability evaluation system,
performance monitoring, and maintenance management based on engineering application requirements. Research suggests that through
full process durability design and whole lifecycle management, the deterioration process of concrete structures can be significantly
delayed, the service life can be improved, and maintenance costs can be reduced. This study provides technical reference and
theoretical basis for the durability improvement of future concrete structures.
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