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Abstract

It is proposed to construct the quadratic covariance matrix based on strain responses in the time
domain to identify the damage to the structure. An analytical formulation for the elements of the
quadratic covariance matrix of strain responses (QCoS) is derived. QCoS is proved as a function of
modal parameters such as structural frequency, mode shape and damping. The damage eigenvec-
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tors are constructed based on QCoS. Through the vector confidence criterion and the difference of
QCoS, the damage to a structure is detected and located. Numerical simulation results prove the
effectiveness of the proposed damage identification method.
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Figure 1. Simply supported beam model
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Figure 2. Curve of Q,¢ versus the damage extent
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Table 1. CVAC for damage case
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Figure 3. Difference between V; values of the damaged and unda-
maged scenarios
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