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Research on Identification and Evaluation of Road and Bridge
Structures Based on Nondestructive Testing Technology

Mao Wang
Anhui Construction Engineering Testing Technology Group Co., Ltd., Bengbu, Anhui, 233000, China

Abstract

China’s ongoing transportation infrastructure development has led to frequent structural failures in bridges and roads under prolonged
environmental and load conditions. Conventional inspection methods, however, suffer from drawbacks including high destructiveness,
low efficiency, and limited accuracy. Non-destructive testing (NDT) technology, with its advantages of high precision, rapidity, and
non-destructiveness, has become a crucial tool for structural defect identification. This paper systematically examines the application
mechanisms of ultrasonic testing, geophysical radar (GPR), infrared thermal imaging, acoustic emission, and laser scanning. Through
case studies, it analyzes the role of multi-source fusion and intelligent algorithms in quantitative defect assessment. The research
demonstrates that integrated multi-technology detection enables precise defect identification, visual evaluation, and risk classification,
providing scientific evidence and intelligent decision support for bridge and road structure operation and maintenance management.
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