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[Abstract] Carbonation of concrete structures is a key factor affecting the durability of hydraulic engineering.
The results of depth detection are directly related to the assessment of structural service performance and the
formulation of maintenance strategies. Existing detection methods have limitations in terms of operational
adaptability, result stability, and adaptation to on—site environments, leading to discrepancies between the
determined carbonation degree and the actual condition. Considering the operational environmental
characteristics of hydraulic engineering, this study compares and analyzes common carbonation depth detection
methods, optimizing the process and parameters for key precision—influencing steps. Through on—site
experiments and result verification, the feasibility and scope of application of the optimized scheme are clarified,
and the improvements in detection efficiency, stability, and data consistency are analyzed. The results indicate
that the optimized detection method can accurately reflect the development state of structural carbonation,
enhancing the accuracy of durability assessments. This approach has practical application value for the safe
operation, maintenance, and lifespan prediction of hydraulic engineering, laying a technical foundation for
subsequent improvements in detection systems and monitoring standards.
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