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Review and Prospect of Wall-Climbing Robots for Bridge Surface Inspection
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(1. China Railway SIYUAN Survey and design group Co., Ltd., Wuhan 523711, China;
2. School of Mechanical Engineering, Southeast University, Nanjing 211189, China)
Abstract: As pivotal hubs of modern transportation networks, bridges “ structural health directly bears on public safety and
economic development. Traditional manual inspection is inherently flawed with low efficiency, high risk, strong subjectivity and
traffic disruption, and wall-climbing robot technology offers an effective solution. This paper systematically reviews the research
progress of wall-climbing robots for bridge detection: it analyzes relevant literature data of the past decade, elaborates on the two
core technologies of robotic wall adsorption and movement, conducts an in—depth comparison of mainstream technologies like
magnetic and negative—pressure adsorption, and summarizes their typical application scenarios in bridge inspection; further, it
examines current technical bottlenecks and prospects future development directions. This review aims to provide systematic
references for subsequent research and technological development in this field.

Keywords : climbing robot; bridge inspection non—destructive testing; adsorption mechanism; locomotion mechanism
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