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Structural damage identification using mayfly intelligent algorithm
and static response surface model

SONG Yan-peng', CHEN Hui'?, HUANG Bin*?**, WU Zhi-feng"
(1. College of Post and Telecommunication, Wuhan Institute of Technology, Wuhan 430073, China;
2. School of Civil Engineering & Architecture, Wuhan University of Technology, Wuhan 430070, China;
3. Hainan Institute of Wuhan University of Technology,Sanya 572025,China;
4. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; This paper presents a structural damage identification method combining the Mayfly Intelligent
Search Algorithm and Static Response Surface Model (SRSM). First,a regularized optimization objective
function is constructed based on the sensitivity-based static residual damage equation and displacement
residual index,and then the Mayfly Intelligent Search Algorithm in the field of artificial intelligence is
used to identify the damage at the structural element level. In the optimization process,in order to solve
the problem of inconsistency between static load points and displacement measurement points,the static
condensation and displacement extension methods are used to reconstruct the damage identification
equation, At the same time,the displacement residual in the objective function is calculated by using the
static displacement SRSM, which avoids the time-consuming finite element calculation and improves the
optimization efficiency. The numerical example of a simply-supported simple beam shows that the
proposed method is superior to the traditional Particle Swarm (PSO) or Differential Evolution (DE)
algorithms in terms of optimization speed and accuracy; compared with the method based on the static
residual damage equation or displacement residual index alone, the damage identification is more accurate.
The static-load experiment of an aluminum alloy cantilever beam with damage further verifies the

efficiency and effectiveness of the method in this paper.

Key words: mayfly algorithm; static damage identification; Response Surface Model; static damage

equation;static residual



