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Fig.1 Flowchart of the proposed method
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Fig. 2 Frame structure
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Tab.1 Distribution of random variables for frame
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Tab. 2 Results of reliability index for frame

VRS B/ME PHE O RKRME WfEE R/
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MR 4.0482  4.1028  4.1795  0.0444  89.2
WS REE Y 6.8866  8.8238 10.4839 0.9396  35.9
ARSIk 4.0385  4.0567  4.0865 0.0134  38.1
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Fig. 3 Convergence curves of reliability index for frame
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Tab. 3 Distribution of random variables for dome
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Tab. 4 Results of reliability index for dome
VRS BoME PHME RKRME RfEE B/
BB 2.7127  3.0648  4.5764  0.4307  20.9
MR 3.9263  6.0736  7.2642  0.9233  54.6
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ARICHTEE 2.4715  2.4825  2.5080  0.0109  22.4
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Fig.5 Convergence curves of reliability index for dome
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Biogeography-based seagull optimization for high-dimensional

structural reliability analysis

ZHONG Chang-ting, LI Gang”
(State Key Laboratory of Structural Analysis for Industrial Equipment, Department of Engineering Mechanics,

Dalian University of Technology.Dalian 116024, China)

Abstract: In structural reliability analysis, first-order reliability method (FORM) is popular due to its
efficiency and simplicity,but it may fail to converge or be premature when applied to high-dimensional
nonlinear problems. This paper presents an improved FORM combined with the hybrid biogeography-
based seagull optimization algorithm. To deal with prematurity of the seagull optimization algorithm
during optimization process,the mutation and immigration on the biogeography-based optimization are
introduced,and the hybrid biogeography-based seagull optimization algorithm is presented to find the
optimal solution. In the proposed method, the updating strategies of position in exploration phase and
exploitation phase are controlled by the biogeography-based optimization and seagull optimization
algorithm,respectively. The convergence of the seagull optimization algorithm is enhanced by the hybrid
strategy. The proposed algorithm is easy to implement,and it has global convergence without derivative
information during optimization process. Finally, the proposed method is verified on two engineering

structures (a frame and a dome) with high-dimensional random variables.

Key words: structural reliability analysis; first-order reliability method; high-dimensional problems;

seagull optimization algorithm;biogeography-based optimization
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