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Structural damage identification based on
frequency data and sparse regularization
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( School of Aeronautics and Astro nautics, Sun-Yat sen University, Guangzhou 510275, China)

Abstract: Vibration frequency describes the structure’s vibration characteristics. Since frequency data
can be easily obtained, it’s often applied in the identification of structural damage. However, there's a
defect that the amount of frequency data is usually small, which would cause the identification to be ill-
posed. This paper proposes a new method in damage identification using frequency data. In this method,
we introduce sparse regularization to overcome the ill-posedness of the problem. The proposed damage
identification approach can work for merely low order frequency data. Damage identification of a cantile-
ver beam is conducted to verify the proposed approach. As a result, the exact position of the damage can
be determined, which proves the approach to be functional and accurate.
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Fig. 1 Damage identification algorithm process
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Fig. 4 Damage of the beam
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Table 1  Frequency under three different conditions and the theoretical frequency of the unscathed beam
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Fig. 5 Identification of the damage using different set of frequency data (with one damage)
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Fig. 6 Identification of the damage using different set of frequency data (with two damages)
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