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Abstract

To address the problem of structural damage identification, a method based on wavelet transform-
improved particle swarm optimization algorithm is proposed. Firstly, the singularity of wavelet

YES M WA, I, MR, BRR, BRR. TN - OIER T RS I A B iR R ).
K T.#2, 2025, 14(6): 1394-1402. DOI: 10.12677/hjce.2025.146149


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.146149
https://doi.org/10.12677/hjce.2025.146149
https://www.hanspub.org/

WA %

coefficients is utilized to quickly determine the damage location of the structure. Subsequently, the
improved particle swarm optimization algorithm is employed to calculate the optimal solution of
the objective function at the damaged location, thereby identifying the degree of structural damage.
To investigate the effectiveness of the wavelet transform-improved particle swarm optimization al-
gorithm, numerical simulations and experiments with different damage levels are conducted to
evaluate its performance in structural damage identification. The study demonstrates that the
wavelet transform-improved particle swarm optimization algorithm exhibits high identification ef-
ficiency and accuracy, along with good operational stability, in identifying structural damage.
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Figure 1. The fixed beam model
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Figure 2. Wavelet coefficient diagram of the fixed beam structure
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Figure 3. Recognition degree graph of improved particle swarm optimization algorithm
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Figure 4. Identification error graph improved particle swarm optimization algorithm
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Table 2. Details of the experimental beam
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Figure 7. Wavelet coefficient graph of experimental beam
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1 73.0311 0.08711 76.5242 0.04345
2 73.0215 0.08723 76.5478 0.04315
3 73.0228 0.08722 76.5473 0.04316
4 73.0176 0.08728 76.5481 0.04315
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9 73.0176 0.08728 76.5496 0.04313
10 73.0237 0.08720 76.5330 0.04334
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