View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository
aun N0- e

( 361005)

. TB122 DA DOI: 10. 13465 /j. enki. jvs. 2014. 17. 029

On-ine structural damage detection based on limited response observations

LEI Ying ZHOU Huan
( School of Architecture and Civil Engineering School of Architecture and Civil Engineering Xiamen University Xiamen 361005 China)

Abstract: In health monitoring of civil structures it is an important task to ondine detect the time instant location
and level of structural damage based on limited structure dynamic responses. Here a damage detection approach was
proposed for ondine tracking and detecting the abrupt degradations of structural stiffness using partial measurements of
structural acceleration responses. The main idea of the proposed approach was to identify structural stiffness parameters
based on extended kalman filter firstly and detect the time instant of abrupt change of structural stiffness parameters based
on the quadratic sum of deviations between observed and predicted acceleration responses. The exact locations and level of
structural damages were determined by optimizing the change of structural stiffness parameters. Both a numerical example
and an experimental verification demonstrated that the proposed approach is able to ondine detect the time instant
location and level of structural damage due to the abrupt degradation of structural stiffness.
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Fig. 2 Deviations of floor acceleration

responses near locations of structural damage
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Fig. 3 A four-storey shear building

with partial accleration observations
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Fig. 4 Sum of quadratic errors between

observed and predicted accelerations
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Fig. 11 Sum of quadratic errors between

observed and predicted accelerations
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