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Abstract: With the acceleration of urbanization, the number and scale of bridge construction continue to expand, leading to
increasingly serious problems such as bridge aging, corrosion, and cracks, which seriously threaten the safety of bridge structures.
Especially for some old bridges, traditional inspection methods often fail to fully reveal their potential internal damage or defects,
resulting in many difficult to detect issues being missed. In order to ensure the long-term safe operation of bridges, it is particularly
important to adopt efficient and non-destructive testing techniques. In recent years, ultrasonic testing technology has received
widespread attention due to its ability to penetrate materials such as concrete and provide real-time feedback. By analyzing the
propagation characteristics of ultrasonic waves, the compactness of bridge concrete can be effectively evaluated, cracks and their
depths can be accurately detected, and internal defects and voids can also be accurately located, thereby significantly improving the
accuracy and efficiency of bridge testing. The application of ultrasonic testing technology in bridge maintenance not only improves the
safety management level of bridges, but also provides scientific basis for maintenance decisions, thereby ensuring the safety and
service life of bridges.
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