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Abstract

The damage detection for the frame structure, which is a classical structure form in civil engi-
neering, has become a hot issue recently. To reduce the measurement noise effect in the damage
detection result, the singular value decomposition (SVD) method and time domain sensitivity
analysis method were adopted to study the damage detection of the frame structure. The compo-
nents, which are less affected by the measurement noise, were obtained from the measured res-
ponses by SVD, and the time domain sensitivity enhancement equation of damage detection was
proposed based on the orthogonal characteristic of SVD and projection method. The simulation
study was performed based on the finite element model of a frame structure, and the effectiveness
of the proposed method was verified.
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Figure 1. Frame layout and finite element model
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Figure 2. Identification results. (a) Identification result with 10% noise; (b) Identification result with 20% noise
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Table 1. Singular values of the measured data
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