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ABSTRACT 
For response-based health monitoring of civil structures, linear acceleration response measurements are 
commonly used.  These measurements provide good information to extract dynamic characteristics of 
structures such as modal properties that are commonly used for damage identification.  However, they do not 
provide adequate information about rotational deformations associated with bending of the structural elements 
which are often the cause of structural damage due to excessive bending.  In this paper we present an approach 
to utilize strain response measurements for localization and quantification of structural damage.  It is observed 
that strain responses measured at appropriate structural locations are relatively more sensitive to damage than 
the acceleration and displacement responses.  Although not entirely necessary, the easier-to-collect 
acceleration response measurements can also be used in combination with the strain responses to get additional 
data to enhance structural health monitoring.  The approach presented in the paper utilizes the measured strain 
responses to extract dynamic characteristics in terms of the modal properties associated with the model degrees 
of freedom.  They are then used to locate and quantify the damage expressed as a reduction in the stiffness of 
the damaged elements. The paper describes the methodology and presents the numerical results that demonstrate 
its effectiveness in identifying the damage at multiple locations on the structure.  The damage identification 
effectiveness of this approach is also compared with the approach that only rely on the acceleration response 
measurements. The robustness and limitations of the methods for damage identification in the presence of 
measurement noise is also examined. 
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