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Fig. 1  The flow chart of quantum-bhehaved particle swarm

optimization algorithm
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Table 1 ~ Sectional dimensions and material properties

of simple beam

Sectional dimensions Sectional =~ Moment Elastic

Densi

/mm area of inertia  modulus ensity

b h m? m* Pa (kg/m®)
100 100 1072 8.33x10°% 2.1Ell 7800

Li 1 . 2 . 3 . 4 . 5 : 6 . 7 . 8 : 9 . 10 ig]: [l
; 5000 mm AT

P2 s R
Fig.2 Simple beam model
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Fig.3 Identified results of Case 1 under different noise level
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Table 3 The identification results of the three distinct methods in different cases
. Theoretical kS GFS QPSO + GF
case noise level o o o

value Identification value Error(% ) Identification value Error(% ) Identification value Error( % )

(0% ,0% ) 0.2500 0.3009 20.3495 0.3341 33.6423 0.2500 0. 0069

1 (1% ,1% ) 0.2500 0.2183 12. 6990 0.3345 33.7970 0.2499 0.0313
(1% ,5% ) 0.2500 0. 1846 26.1717 0.3480 39.1815 0.2567 2.6673

(1% ,10% ) 0.2500 0.1638 34.4864 0.3747 49.8782 0.2721 8.8591
0.3500 0.4765 36.1369 0.5696 62.7508 0.3500 0.0078

(0% ,0% ) 0.2000 0.2480 23.9805 0.2634 31.6995 0.2000 0.0016

0. 1000 0.1129 12.9009 0.1159 15.9500 0. 1000 0.0007

0.3500 0.4378 25.0958 0.5524 57.8221 0.3423 2.1938

(1% ,1% ) 0.2000 0.2348 17.3774 0.2486 24.3166 0.1918 4.1105

0. 1000 0.1102 10.2254 0.1048 4.7887 0.0919 8.1160

2 0.3500 0.4677 33.6353 0.5174 47.8281 0.3293 5.9099
(1% ,5% ) 0.2000 0.2327 16.3654 0.2283 14.1608 0.1785 10.7299

0. 1000 0.1229 22.9116 0.1015 1.5298 0.1036 3.5693

0.3500 0.2967 15.2184 0.5298 51.3666 0.3377 3.5153

(1% ,10% ) 0.2000 0.2223 11.1318 0.2361 18.0420 0.1852 7.3777

0. 1000 0.1109 10.9117 0.0939 6.0932 0.0835 16. 4506
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STRUCTURAL DAMAGE IDENTIFICATION BASED ON
QUANTUM-BEHAVED PARTICLE SWARM OPTIMIZATION®

Gong Wenlong' Chang Jun'' Liu Dashan' Kang Xiaoming®
(1. Schoolof Civil Engineering, University of Science and Technology of Suzhou, Suzhou 215011, China)
(2. Shanghai Sunking Construction Management Consuliing Co. , Lid, Shanghai 200090, China)

Abstract This paper presented an approach of structural damage identification with the damage index of general-
ized flexibility matrix based on Quantum-behaved Particle Swarm Optimizationalgorithm. According to the relation-
ship between the changes of structural physical parameters and generalized flexibility matrix difference of structural
before and after damage ,the generalized flexibility matrix identification issue was changed into intelligent optimiza-
tion issue. Optimization issue was solved by Quantum-behaved Particle Swarm Optimizationalgorithm, and then the
structural damageconditionwas identified with the damage location and damage extent at the same time. Finally, a

numerical simulation of simple beam was applied to verify the effectiveness of the method herein.

Key words quantum-behaved particle swarm optimizationalgorithm, generalized flexibility matrix, structural

damage identification, damage location, damage extent
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