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A Bayesian model class selection and updating framework is used for identifying the location and size 
of damage in a structure utilizing measured dynamic data. The framework consists of a two-level ap-
proach. At the first level the model classes chosen from a set of competing model classes are ranked 
and the best model class is selected. At the second level the free parameters of a model class are es -
timated given the measured data. The structural damage detection is accomplished by associating each 
model class to a damage location pattern in the structure, indicative of the location of damage. The prob-
able damage locations are ranked according to the posterior probabilities of the corresponding model 
classes. The severity of damage is then inferred from the posterior probability of the model parameters 
corresponding to the most probable model class. The proposed damage identification methodology is il-
lustrated by applying it to the identification of the location and seventy of damage of a real bridge using 
simulated damage scenarios and from a laboratory singe-span bridge-like model using measured dy-
namic data.
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