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STRUCTURAL DAMAGE DETECTION BASED ON CHANGE
IN CURVATURE OF FLEXIBILITY
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(The First Engineers Scientific Research Institute of the General Armaments Department, Wuxi, Jiangsu 214035, China)

Abstract: In order to estimate the structural damage more accurately, a new indicator is developed to detect the
damage of 2D structures, which is according to the changes in the curvature of flexibility before and after damage
occurring. Numerical simulations on 2D structures are carried out for damage diagnosis with different types of
indicator. Comparison between results from different indicators shows that the present indicator, with less
working effort involved, generates the same value as that of the change in modal flexibility curvature. However,
in 3D structures, some indicators may be missed. To deal with this problem, the sum of the change in flexibility
curvatures is proposed as a diagnosis indicator. Examples of a 3D truss bridge and a plate structure show that the
proposed indicator is effective in 3D structures.
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Fig.1 Model of a simply supported steel beam
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Fig.2 Detecting results with three indicators for case one
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Fig.3 Detecting results with three indicators for case two
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Fig.12 Finite element model of a 3D truss bridge
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