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The aim of the paper is to study the possibility of implementing modal filtering techniques for damage
detection in the presence of non-linearities in the recorded signals. Initially designed for linear damage
detection the method is based on the linear combination of the sensors responses, a transformation to
the frequency domain, and the computation of peak indicators which are used subsequently in an outlier
analysis process. The efficiency of the method to detect both linear and non- linear damage scenarios is
assessed using data recorded on the three-storey frame structure previously developed and studied at
Los Alamos National Labs. Experimental data consists in four acceleration records. Besides the baseline
condition, both linear (mass and stiffness changes) and non-linear (bumper device) changes have been
considered. The results obtained using the modal filtering approach are compared to the ones obtained
based on auto-regressive models, considering either the auto-regressive parameters or the time-domain
residuals.
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