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The Effectiveness and Convergency of Damage Measures for
Damage Identification of 2-Dimensional Truss Structures

I1-Gyo Suh* and Hee-Chang Eun®*

ABSTRACT

In this paper. a study of the effectiveness and convergency of five damage measures for structural damage
detection of 2-dimensional truss structure using the extended Kalman filtering algorithm is presented. These
damage measures are associated with the change in mode shape due to structural damage. Damage measures
contain the change of natural frequency. mode shape and curvature of mode shape. The effectiveness and
convergency of these damage measures by using extended Kalman filtering algorithm are demonstrated with the

numerical examples.

Key words : Damage identification. damage measures, extended Kalman filter, truss structures
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Fig. 1 Analysis model

Table 1. Damage measures

CNF CMS CCMS | CNF+CMS
Xy Xy
- directions | directions | CNF case3.
case 1| Ist~4th | " des | at nodes | CMS case3
23 234
dir;ti{)ns x direction CNF case2.
case 2 { lst~6th at. nodes at nodes CMS case3
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2.3, 4
dir:;:tiyons ¥ direction CNF cased
case 3 | Ist~12th at all at nodes CMS case3
234
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Xy Xy
_ directions | directions
case 4 | 7th~12th at nodes | at nodes
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x direction
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y direction
case 6 at nodes
6. 7.8
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Table 3. Results of CMS when members 1. 6. 7 are
damaged 50% respectively
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. itera itera itera
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st 13 los|30|Pv| ! 407 |30

2. 41055{ 50
I 9
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12¢h || 3 | 06 [2000]2 4055 30 |Div.| - -

Table 4. Results of CCMS when members 1. 6. 7
are damaged 50% respectively
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measure
4th §Div.| - | - IDiv.] - | - |Div.| - -
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stiitness Nth | Div.{ - | - [Div.| - | - |Div.] - | -
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Table 5. Results of damage measures when members
1-7. 1-6. 13-15 are damaged 50%

respectively
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Damage No.l&7 | No2&6 | Nol3&l5
measure
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ratio of . | 06 105
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Table 6. Results of CMS when members 1-7. 2-
6. 13 - 15 are damaged 50% respectively
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Table 7. Results of CCMS when members 1 -7. 2 - 6,
13 - 15 are damaged 30% respectively
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