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Tab. 3 SDD results for case 4 based
different PSO
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A two-stage structural damage detection method for beam-like structures
based on hybrid PSO and probabilistic mean of damage vector factor

CHEN Ze-peng“**, WANG Wei-long', LIU Qi-tian', WU Jing-tao’
(1. School of Transportation and Civil Engineering and Architecture, Foshan University,Foshan 528225,China;

2. MOE Key Laboratory of Disaster Forecast and Control in Engineering,Jinan University, Guangzhou 510632)

Abstract: Due to the random parameters of algorithms and measurement noise, structural damage
detection methods based on swarm intelligence algorithms are prone to large errors in single
identification and large fluctuation in multiple identification. Therefore, this paper proposes a two-stage a
damage detection method for beam structures based on a hybrid PSO algorithm and the probabilistic
mean of a damage vector factor. An effective damage principle is defined including an elemental allowable
damage value @, and two critical probability parameters p,, and p_,. In the first stage, multiple SDD
results based on the hybrid PSO are divided into several batches and the corresponding probabilistic
means of the damage vector factor are calculated as the first stage probabilistic means. Then, a new
probabilistic means of the damage vector factor is determined as the final SDD results based on the
results in the first stage. The proposed method can effectively improve the accuracy of structural damage
detection under the influence of high noise. Numerical studies on damage cases of a simply-supported

beam and a two-span continuous beam demonstrate the effectiveness and efficiency of the proposed meth-

od.

Key words:structural damage detection; hybrid PSO algorithm; effective damage principle; probabilistic

mean of damage vector factor;beam-like structures

(b5 518 T1)
Static compression performance analysis of simple cubic lattice structure

YANG Xiao-feng, SHENG Ya-peng, SU Yu-feng”
(School of Mechanical and Power Engineering,Zhengzhou University,Zhengzhou 450001, China)

Abstract:In order to improve the flat pressure performance of simple cubic (SC) lattice structures, a
periodic boundary constraint equation is established for an SC unit cell in ABAQUS,and the topological
optimization design of an SC unit cell having a periodic boundary condition is carried out by ESO
algorithm. Subsequently, the equivalent elastic modulus of optimized SC unit cell is determined,and it is
found that the equivalent elastic modulus of the optimized SC unit cell is significantly higher than that of
a traditional SC unit cell, and the equivalent compression modulus of the optimized unit cell could be
increased by 27.14% by removing the material from the outside,and the equivalent shear modulus of the
unit cell could be increased by 46. 18%. Finally,the optimized SC unit cell is extended from the unit cell
level to the macroscopic structure,and the static flat pressure performance of the three types of SC lattice
structures is explored. The results show that: the topology optimization method combining periodic
boundary conditions and ESO can significantly improve the resistance of SC structures under static
compression. Compared with the traditional SC lattice structure, the resistance of the optimized SC lattice

structure is increased by more than 20%.

Key words: lattice structure; periodic boundary conditions; ESO algorithm; topology optimization; com-

pression



