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Abstract

With the continuous development of transportation infrastructure, small and medium-span beam bridges play a vital role in
transportation systems. However, their structural health directly impacts traffic safety. This paper focuses on the design of an
IoT-based health monitoring system for small and medium-span beam bridges and the study of early-warning thresholds. First,
it elaborates on the application background and significance of IoT technology in bridge monitoring. Then, the paper details the
overall architecture design of the health monitoring system, covering key aspects such as sensor deployment, data transmission, and
processing. Additionally, it explores methods for determining warning thresholds by comprehensively considering multiple factors
to establish reasonable thresholds. Furthermore, the study analyzes the advantages and challenges of practical applications, along
with future development trends. The aim is to build an efficient and reliable bridge health monitoring system through this research,
enabling timely detection of potential safety hazards and providing robust safeguards for the safe operation of small and medium-
span beam bridges. This study holds significant practical value and real-world implications for engineering applications.
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