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Damage Identification of Curtain Wall Cable Based on Sensitivity
Analysis of Response Power Spectral Density
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(1. Guangzhou Jishi Construction Group Co. Ltd. , Guangzhou 510115 ,China;
(2. Department of Applied Mechanics and Engineering, Sun Yat-sen University, Guangzhou 510275 ,China)

Abstract; Curtain wall cable is an important engineering structure. Aiming at the damage detection of
curtain wall cable, finite element method was used for the forced vibration analysis of string structures.
The dynamic response sensitivity with respect to the physical parameter, such as elemental cross-sectional
area, was derived. The sensitivity of the response power spectral density with respect to elemental cross-
sectional area under stationary random excitations is obtained using pseudo excitation method. Then finite
element model updating method is adopted to identify the curtain wall cable damage. Numerical simula-
tion shows that satisfactory identification results can be obtained from the power spectral density of re-
sponse data of several accelerometers and the proposed method is insensitive to the measurement noise. It
has the potential for practical application.
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Fig. 1 String system fixed at both ends
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Fig. 2 Identification of a single damage
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Fig. 3 Identification of multiple damages
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