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Theoretical derivation

Developing a two-stage automated operational modal analysis framework that addresses the
challenge of automated identification of closely spaced modes.

Automate Operational Modal Analysis
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Numerical verification
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Application to field measurement

The application of an automated modal parameter identification method effectively tracked the
time-varying characteristics of the dynamic parameters of the Taoyaomen Bridge, providing a

scientific basis for the overall condition assessment of the bridge structure.
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Arrangement of Accelerometers
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Conclusions

B According to the identified results of the modal parameters
from the ten-story frame and the Taoyaomen Bridge, the
frequencies and damping ratios of each mode remain within a
narrow range, validating that the proposed approach can
effectively remove spurious modes and identify physical
modes.

B The proposed approach performs well in identifying closely
spaced modes, as demonstrated by numerical verification on
the shear frame. These modes have been successfully
discovered without the need for specifying the number of
clusters or athreshold value for clustering.

B Six mode shapes of the Taoyaomen Bridge were identified,
and the modal parameters were continuously tracked over
several days. The results show that the practicability of the
approach is confirmed by analyzing extensive datasets
collected from SHM systems.





