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Damage Identification in Shear Frames via Grey Relation Theory and
Static Displacement Estimated by Limited Modal Data

G. Ghodrati Amiri” and A. Zare Hosseinzadeh

Center of Excellence for Fundamental Studiesin Structural Engineering, School of Civil Engineering,
Iran University of Science & Technology

Abstract: In this paper a new vibration-based damage detection method for damage localization in shear framesis presented.
For this purpose, a new damage index is proposed by means of static displacements estimated using only the first several modes
data and Grey Relation Theory. The efficiency of the presented method has been demonstrated through studying several damage
scenarios on three examples of shear frames with different number of stories and the effects of various situations such as the
existence random noises in the recorded data, number of available modes, different damage scenarios and irregularity in the
structural characteristics have been studied on the applicability of the presented method. The obtained results show the
robustness and good performance of the presented method in the damage diagnosis of shear frames. Some of the most important
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advantages of the suggested method can be summarized asits ability in damage localization by means of only the first mode data,
low sensitivity to the random noises and high speed and accuracy in estimating damage locations.

Keywords: Damage localization, Grey Relation Theory, modal data, static displacement, shear frame.
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. natural frequencies

mode shapes

. objective function

8. plates

12. sequence

No oA WN
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