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Research on Health Monitoring and Detection Technology for Highway Bridges Based on the
Internet of Things
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Abstract: Highway bridges are important support points of transportation networks, ensuring the safety of people's daily travel and the
safety of their lives and property. With the development of Internet of Things technology, bridge health monitoring experiments have
been upgraded from traditional personnel inspection methods to all-weather real-time monitoring methods. Comprehensively
summarize the system framework construction of the Internet of Things in bridge monitoring systems, including main monitoring
technologies and data processing methods, and analyze key technologies such as bridge stress and deformation monitoring, bridge
vibration response monitoring, bridge crack detection, and bridge environmental monitoring. The distributed bridge health monitoring
system using 5G+LoRa technology can read the status data of the bridge every 0.5 seconds, with a deflection measurement range of
0-19mm and a measurement error of less than 0.5%, which can work in a low-power state for more than ten years. Carbon nanotube
sensing technology can observe changes in resistance during the application of loads and the development of cracks, achieving
real-time detection and providing a low-cost monitoring solution for concrete structures. Based on the actual engineering application
situation, the layout method, signal acquisition, post-processing, and alarm system effects can be understood, and intelligent and
collaborative development direction suggestions can be provided for instrument stability, network security, maintenance costs, and
other aspects.
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