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Abstract

Temperature variations significantly impact bridge structural performance, yet existing monitor-
ing systems lack accuracy. This study proposes an anomaly early warning method for bridge service
conditions based on a temperature response statistical parameter mapping model. By extracting
temperature data statistical parameters and combining polynomial regression and genetic algo-
rithms, an innovative bridge health monitoring technology framework is constructed. Taking a typ-
ical summer bridge as an example, simulation results reveal the complex temperature gradient and
time-lag characteristics. The method provides a new technical approach for long-term infrastruc-
ture safety monitoring and is expected to significantly improve the reliability of bridge health mon-
itoring systems.
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Figure 1. Relationship of temperature and different depth
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Figure 2. Relationship of temperature and structural response
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