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Analysis of a Structural Damage Detection

using the Change of Dynamic Characteristics

J. Y. Lee(Mech. Eng. Dept., Kyonggi University),

J. W. Lee and J. H. Lee(Graduate school., Kyonggi University)

ABSTRACT

This study proposed the analysis of damage detection due to the change of the stiffness of structure by using

the original and modified dynamic characteristics. The method is applied to examples of a cantilever and 3 degree

of freedom by modifying the stiffness. The predicted damage detections are in good agreement with these from the

structural reanalysis using the modified stiffness.

Key Words : Damage detection(£24 %#l), Sensitivity Analysis(Z-%8143), Dynamic characteristic(% 5
Sensitivity Coefficient Matrix(Z %= 7)5=3 1), Mass matrix(2 3 &), Stiffness Matrix(7+/3 3 4)
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Fig. 1 Model of cantilever and 3 d.o.f
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Table 1 Comparison of natural frequencies by
modifying structure in cantilever beam
mode modification remark
before after
i 3.516 3.424
2 22.046 21.290
3 61.918 57.952
4 122.319 118.012
Table 2 Comparison of natural frequencies by
modifying structure in 3 d.o.f
mode modification remark
before (Hz) after (Hz)
1 0.3730 0.2898
2 1.4070 1.2076
3 1.9080 1.6904
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Fig. 4 Model of cantilever and 3 d.o.f

Table 3 Predicted stiffness in cantilever and 3 d.o.f

(a) cantilever

stiffness ratio
Element original | changed | predicted | .jis 4
No. ’ ; ) #
© CAY | Dby | Tl (%)
1 1.0 0 0 100.00
2 1.0 -0.15 -0.1500 | 100.00
3 1.0 0 0 100.00
4 1.0 -0.20 -0.2001 100.05
5 1.0 0 0 100.00
(b) 3 do.f
) stiffness(N/m) ratio
Spring [ riginal| changed | predicted Ak
NO | k| ke
1 1.0 -0.30 -0.3000 100.00
2 2.0 -0.70 -0.7000 100.00
3 2.5 0 0 100.00
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