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2-Step Damage Detection of Space Truss Structures
Using Filter Theory

IN-Gyo Suh® and Hee-Chang Eun*

ABSTRACT

In this paper. a study of 2-step damage detection for space truss structures using the extended Kalman filter

theory is presented. Space truss structures are composed of many members. so it is difficult to find damaged
member from the whole system. Therefore. 2-step damage identification method is applied to detect the
damaged members. First. kinetic energy change ratio is used to find damage region including damaged member
and then detect damaged member using extended Kalman filtering algorithm in damage region. The effectiveness
of proposed method is verified through the numerical examples.

Key words : Kinetic energy change ratio. effective mass ratio. identification
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Table 1. Effective mass ratio

Mode Effective mass ratio
X y z
1 0.16 0.00 0.00
2 0.00 0.55 0.00
3 0.19 0.00 0.00
4 0.00 0.00 0.00
5 0.00 0.00 0.15
6 0.00 0.00 0.07
7 0.00 0.00 0.00
8 0.23 0.00 0.00
9 0.00 0.22 0.00
10 0.00 0.00 0.00
11 0.22 0.00 0.00
12 0.00 0.00 0.00
13 0.00 0.00 0.25
14 0.00 0.12 0.00
15 0.16 0.00 0.00
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Table 2. Effective mass ratio in space truss

gE FEZFH
X y z
1 0.00 0.00 0.37
2 0.50 0.12 0.00
3 0.12 0.50 0.00
4 0.00 0.00 0.00
5 0.00 0.00 0.00
6 0.10 0.18 (.00
7 0.18 0.10 0.00
8 0.00 0.04 0.00
9 0.04 0.00 0.00
10 0.00 0.00 0.00
11 0.00 0.00 0.00
12 0.00 0.00 0.04
13 0.00 0.00 0.00
14 0.00 0.00 0.00
15 0.00 0.00 0.00
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