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To improve the identification accuracy of structural health monitoring (SHM)
considering uncertainties and to upgrade SHM by information fusion, a Bayesian structural
identification and anomaly detection method and Bayesian structural integrity estimation were
investigated. Laboratory experiments and measurements on real bridges were conducted to verify the
validity of the proposed method. The major outcomes obtained are the proposal of a "time-domain
Bayesian structural identification and anomaly detection method based on Bayesian hypothesis
testing”. The integrity assessment of bridges by Bayesian finite element model updating was also
investigated. It was found that the integrity assessment of bridges by finite element model updating
using only a few vibration sensor information has limitations, and that it is necessary to reduce
sparsity by using meta models and different sensor combinations.
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