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Biogeography-based optimization algorithm for
structural damage detection

ZHANG Jiachao, YANG Haixia
(College of Mechanics and Materials, Hohai University, Nanjing 210098 , China)

Abstract: In order to apply the biogeography-based optimization ( BBO) algorithm to the structural damage
detection, the algorithm is improved with the cosine migration model, the adaptive immigration function and the
elitist mechanism. With the example of a simply supported beam under different damage situations, BBO algorithm
is applied to detect not only the damage position but also the damage degree. The result indicates that compared
with previous BBO algorithm, the improved one has the advantage of easier calculation, faster convergence speed,
higher identification precision, and better stability, thus it can be effectively applied to the structural damage

detection.
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Fig.1 Finite element model of the simply supported beam
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Table 1 Identification result of one-damage situation

B B IBBO U7 22 £ BBO PBIHT IR R 4L
T IBBO U1 H65  BBO iRAIMICS -
CEEl HXRE/ % Hufl HXTRE, %
1 9 9 0. 790058 499 0. 00741 0.771717742 -2.31422
2 18 8 0. 870024 041 0. 00276 0. 453300894 ~47.896 45

3 27 27 0.930069 168 0. 007 44 0. 845590493 -9.07629
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Fig.2 Iterative process of the objective function in one-damage situation
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Table 2 Identification result of two-damage situation
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Fig.3 Iterative process of the objective function in two-damage situation
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Table 3 Identification result of three-damage situation
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