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Abstract

Small damage of a component would probably cause the failure of the whole structure and even
induces a disaster. In order to identify this type of damage, effective damage indices were required.
Based on the acceleration data of a scale cable-stayed bridge model, three damage identification
methods based on structural vibration modes, namely modal frequency, modal confirmation cri-
terion (MAC) and modal coordinate confidence factor (COMAC), are studied in this paper. Firstly,
the finite element model of the structure is established in MATLAB, and the sensitivity analysis of
damage identification parameters is carried out. Then vibration tests are carried out on a scale
model to verify the effectiveness of the three damage identification methods. The research shows
that the employed methods manage to identify the obvious damage of the structure, but they are
insensitive to minor damage.
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Figure 1. Diagram of the scaled model
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Table 1. Vertical modal information of the scaled model
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Figure 2. Location of the damaged cable
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Figure 3. Parameter analysis of the 1% mode
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Figure 5. Parameter analysis of the 1% mode
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Figure 6. Recognized modal shapes
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