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STUDY ON STRUCTURAL DAMAGE IDENTIFICATION BASED
ON THE RELATIVE ELEMENT STIFFNESS COEFFICIENT
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2. Western Center of Disaster Mitigation in Civil Engineering of Ministry of Education
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Abstract: A kind of damage identification method was proposed based on relative element stiffness coefficient.
Damage index of structure was defined as the ratio of the variation of relative element stiffness to the undamaged one

relative element stiffness was a function of modal parameters. Then utilizing the modal parameter damage of
structure can be identified clearly. On the basis of soft Simulink a structure was used to demonstrate the feasibility of
the presented method the relative stiffness of damaged and undamaged structure was calculated and then damage
index was required as defined. The results showed that the method could efficiently identify the damage position and
degree of structure.

Keywords: damage identification; modal parameter identification; Bayesian modal parameter identification; multiple
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Table 1 The physical parameters
/ / / /
(10°°Nem~=") (10°kg) (10'"Nem~") (10°kg)
1 1.33 8.81 5 1. 06 8. 80
2 1.33 8.81 6 1. 06 8. 80
3 1.24 8. 81 7 1. 06 8. 80
4 1.24 8.81
AY 8
2 o
2
Table 2 Damage cases
1%
1 3 30 1
2 2.5 25.20 1
3 5 15 1.2
4 2.5 25.30 1.2
5 1.7 25.20 1.2
6 1.4.6 30.20.15 1.2
7 3 25 1.2.3
8 1.4.6 30.20.15 1.2.3
Simulink
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Fig. 1 The calculated results
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Table 3 Identification result of damage level
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3 0.15 0.1432 4.5514 0.1381 7.9298 I 2011 28(2):12 -17.
0.25 0.2357 5.7267 0.2317 7.3080 . .
4 0.30 oy 24402 0.2045 18199 2 Doebling S W Farrar C R Prime M B et al. Damage
0.25 0.2450 20160 02350 6.0016 Identification and Health Monitoring of Structural and Mechanical
5 0.20 0.198 0 10006 0.1909 4.564 1 Systems from Changes in Their Vibration Characteristics: a
0.30 0.2838 5.4106 0.2739 8.994 7 Literature Review R . Los Alamos Los Alamos National
6 0.20  0.2007 0.3677 0.1897 5.1661 Laboratory Report LA —13070 - MS  1996.
0.25 0.2424  3.0205 0.2329 6.8417 3 .
7 0.25 0.256 3 2.5275 0.264 6 5.8280 7. 2008 30( 1) :140 —145.
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0.15 0.1599 66000 01635 9.0173 Engineering Mechanics 2011 137(3) :214 -226.
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