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Research on the Application of Bridge Structure Health
Monitoring and Evaluation System

Yufu Pu
Sujiaoke Group Testing and Certification Co., Ltd., Nanjing, Jiangsu, 211112, China

Abstract

This article conducts comprehensive and in-depth research and discussion on the health monitoring and evaluation system for bridge
structures, systematically analyzing the practical application value and implementation path of this technology system in modern
bridge engineering. The article first clarifies the core components of the system, covering key modules such as high-precision
sensor deployment, multi-source data acquisition and stable transmission, intelligent data analysis and processing, structural state
evaluation and early warning, etc. All links work together to achieve full process and real-time monitoring of bridge structural status.
The study further emphasizes that the bridge structure health monitoring and evaluation system is not only an important technical
means to ensure the safety of bridge operation and prevent major safety accidents, but also can optimize maintenance strategies
through long-term data accumulation, effectively extend the service life of bridges, and provide scientific basis for bridge operation
and maintenance management, disease control, and expansion decisions, significantly improving the intelligent and scientific level
of bridge lifecycle management. In addition, based on current engineering application practices, the article objectively summarizes
the practical problems of the system in terms of long-term reliability of sensors, efficient processing of massive data, precise
identification of complex damages, and multi system fusion adaptation. Based on industry development trends, the article provides
a forward-looking outlook on the future development direction of bridge structure health monitoring and evaluation from the
dimensions of technological innovation, standard improvement, and intelligent upgrading.
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