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Application of Improved Hierarchic Genetic Algorithm to Damage
Detection of the Main Girder for Cable-stayed Bridge

Li Yangiang s Zhang Yang
(Mechanics Engineering Department, Shijiazhuang Tiedao University, Shijiazhuang 040053, P. R. China)

Abstract:In the process of damage identification for high-order nonlinear structure such as cable-stayed
bridges by the standard genetic algorithm, premature convergence would appear. In order to avoid this, an
improved hierarchic genetic algorithm was proposed. The cable force change was used to establish the
optimization function and threetypes of standard genetic algorithm were combined with variable fine-tuning
and hierarchic strategy. To establish a hierarchical genetic algorithm with catastrophe characteristics A
single-tower cable-stayed bridge model was used in the numerical simulation and the result showed that the
probability of premature convergence was reduced in the improved hierarchic genetic algorithm and and the
cable-stayed bridge damage was identified effectively. The anti-noise performance was better.
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