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Effect of mass change on damage identification accuracy and application of
ensemble learning to the identified results dependent on initial values
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This paper proposes a damage identification technique for structures using frequency response
functions (FRFs) and modal data. Structural parameters, such as mass, damping and stiffness,
varies across the ages and alter the dynamic characteristics. We first identify changes in
structural parameters from changes in vibration responses, and then estimate damage using the
stiffness reduction as an indicator. This paper investigated the importance of considering
change in mass, and compared the results using only FRFs with those using both FRFs and
modal data. The technique needs an iteration calculation and the identified results are
dependent on the initial values. Therefore, there is a possibility that the iteration calculation
doesn’t reach the true values when appropriate initial values are not used. To handle this, an
idea based on ensemble learning is proposed. The validity of the proposed method was
confirmed through the numerical study on a truss bridge

Key Words: damage identification, frequency response function, modal data, mass change,
ensemble leaming,
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