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Fig.1 Wave propagation in a system
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Fig.2 Simplified model of upper multi-story building

structure
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Fig.3 Simplified model of laminated rubber isolation bearing
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Fig.4 Frequency sensitivity coefficients of laminated rubber bearings
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Frequency based damage identification of
laminated rubber isolation bearing

WU Qiao-yun'?, WANG Hong-wei*, FENG Hai*, HUANG Ying-hong’,
JING Guo-giang', DING Lan'

(1.State Key Laboratory for Health and Safety of Bridge Structures, Wuhan 430034, China;
2.School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan 430073, China;
3.China Power Construction Engineering Consulting Central Southern Co., Ltd., Wuhan 430071, China;

4.Faculty of Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract: A damage identification method of laminated rubber bearing based on its natural frequency is proposed in this paper.
Through the periodic structural characteristics of laminated rubber bearings and the characteristic waveguide nano method of the pe-
riodic structure, the relationship between the natural frequency and the change of overall shear modulus of the basic periodic unit is
deduced, and the sensitivity identification equations of the rate of natural frequency change to unit damage is established. The iden-
tification equation set is solved by the constrained optimization method. The damage identification of the laminated rubber isolation
bearing based on the change of natural frequency is therefore realized. The example of the calculation model considers the influence
of the upper structure on the rubber bearing at the bottom layer, which makes the calculation model more in line with practical engi-
neering. The effectiveness and accuracy of the damage identification method proposed in this paper is verified by the three-dimen-

sional finite element numerical siulation analysis.
Key words: damage identification; laminated rubber bearing ; sensitivity analysis;periodic structure ;natural frequency
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