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Damage Detection of Simply Supported Beam Based on Dynamic Response

ZHANG Jian-zhong
(School of Technology, Beijing Forestry University , Beijing 100083, China)

Abstract: Assume there are different damage positions and extents in wood floor structure, and put the
wood floor structure as simply supported beam. Vibration model addition method was used for the forced
vibration analysis of wood floor structures. Natural frequencies of structures before and after damage and
vibration mode data of undamaged beam were used to calculate the stiffness influence coefficients which be
used to detect the location and the level of the local damage(s). It is found that the local damage(s) can be
identified successfully from the stiffness influence coefficients. These results have important significance in
detecting and recognizing the structural damage of wood floor structures.
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Fig.1 Simply-supported beam model
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Fig. 2 Calculating frame chart of damage identification
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Fig.3 Element division of simply-supported beam
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Fig. 4 Damage indentification of single damege state
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Table 1 Comparison of the first six natural frequencies of

damaged and undamaged structure
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Fig. 5 Damage identification of multiple damage state
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Fig. 6 Damage identification of multiple damage
state with 5% noise
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