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Fig. 4 Ellipse control chart of Damage Case 1
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Fig. 5 Ellipse control chart of Damage Case 2
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Fig. 6 T? control chart of Damage Case 2
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Fig. 7  Ellipse control chart of Damage Case 3
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A method for truss structural damage detection based on
principal component analysis
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Abstract A method for truss damage detectionis proposed based on measured frequency response
function (FRF) and principal component analysis (PCA). Damage detection matrix is formed using
FRF obtained from truss dynamic test, and its variable space dimensions can be reduced using PCA
method, thus truss damages can be detected using multi-variable control chart of first several principal
components which contain the most information of all original data. In the process modal parameters
are unnecessary, so the mistakes of damage detection, which arise from the errors of modal fitting in
the modal analysis, can be avoided. In order to validate reliability of the proposed method, a whole
size truss was tested under different damage cases. The experimental results show that the proposed
method is straightforward and reliable to detect truss damages. Especially, the method has a good
applicability for the truss under the noise environment and non-inear cases.

Key words truss damage frequency response function; principal component analysis; control chart;

whole size truss; dynamic test



