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Abstract: In order to reasonably realize the safety early warning classification of operational bridges, combined with the
measured data of denoising processing, the corresponding early warning criteria were constructed based on the accumulated
deformation sequence, rate sequence and acceleration sequence, to realize the multi— source information fusion of the safety
early warning classification of operational bridges, and fully ensure the accuracy of the classification results. The results show
that PSO- DVMD model can effectively remove random noise from bridge deformation data and is suitable for denoising bridge
deformation data. There are some differences in the early warning levels of different monitoring points or monitoring items under
different criteria, and the safety early warning levels of bridges are determined comprehensively according to the unfavorable
principle. The early— warning classification of operational bridges provides a quantitative classification standard for the safety
evaluation of operational bridges, which is worthy of further popularization and application.
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Table 1 Grading criteria for trend of velocity
and acceleration sequences
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Table 2 Classification standards and treatment measures for early warning levels of bridge safety
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Fig. 4 Cumulative deformation curve of bridge main tower
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Table 3 Deformation and acceleration characteristic parameters of the main tower
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Table 4 The denoising results of each model
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Table 5 Cumulative deformation prediction results of bridge main tower
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Table 9 Comprehensive early warning classification results
of bridge safety
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