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Abstract: With the continuous development of infrastructure construction in China, bridges, as an important component of the
transportation system, have received widespread attention for their structural safety and service life. non-destructive testing technology
has become an important means in the field of bridge inspection because it can achieve health monitoring of key parts without
damaging the structure of the bridge itself. The article first analyzes the main non-destructive testing technologies currently used in
bridge inspection, including ultrasonic testing, radiographic testing, and magnetic particle testing, and explores the advantages and
limitations of each technology in the actual inspection process. Aiming at the problems in sensitivity, accuracy, and operational
efficiency of existing detection methods, an improvement strategy of optimizing detection parameters and multi technology
collaborative application is proposed. The research results indicate that by optimizing the detection process and technology
combination reasonably, not only can the reliability and accuracy of detection data be improved, but potential diseases of bridge
structures can also be more effectively discovered and evaluated, which helps to achieve scientific maintenance and extend the service
life of bridges. This study provides theoretical support and practical reference for the practical application and continuous optimization
of non-destructive testing technology for bridges, promoting the improvement of bridge safety operation management level.
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