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Research on bridge damage identification based on recurrence plot and

BP neural network
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3. School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: To study the damage identification of bridges using recursive graphs and BP neural
networks, taking a certain large cable-stayed bridge as an example, a three-dimensional model was
established using ABAQUS finite element software. The acceleration curve of this three-dimensional
model was extracted through dynamic analysis and subjected to recursive graph processing and BP
neural network analysis. The research results indicate that the recursive graph method can preliminarily
identify the location and extent of damage to the main beam. The BP neural network analysis can
accurately identify the specific location of damage to the main beam and the degree of damage, with an
identification accuracy above 85.0%. This method can provide a reference for damage identification in
similar bridge engineering projects.
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Fig. 1 Typical periodic signals
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Fig.2 Recurrence plot of typical periodic signals with
threshold
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Fig. 3 Color recurrence plot of typical periodic signals
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Fig. 4 Typical neural network structure
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Fig. 5 The layout of bridge span (unit: cm)
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Fig. 16 The training results of BP neural network model at

different damage locations
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Fig. 17 Training results of BP neural network model with

different damage degrees
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Fig. 18 Recognition accuracy of BP neural network
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