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Digital Twin Modeling Analysis Method for Structural Safety Assessment
ZHANG Yaxian
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Commission, Beijing 100036, China)

Abstract; To address the issue of insufficient accuracy in simulation analysis for structural safety
assessment, a digital twin modeling and analysis method is proposed. Firstly, a structural safety
assessment process based on mechanical responses, such as stress and displacement as evaluation
indicators is established. On this basis, a digital twin model for structural safety assessment is formed,
effectively integrating physical, data, model, analysis, and decision-making dimensions, and clarifying
the integration mechanism of digital twin and deep learning. To achieve high-precision assessment of
structural safety status, the deep learning algorithm is integrated with the digital twin model to form a
model update method. Under the drive of the genetic algorithm, the error between the measured and
simulated values of mechanical responses is used as the basis for model update. The location and degree
of structural damage are determined by comparing the changes in basic parameters before and after model
update. To verify the effectiveness of the proposed method, a steel structure example is taken as the
research object and the proposed method is applied, achieving accurate and effective assessment of the
structural safety.
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Fig.1 Digital twin model for structural safety assessment
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Fig.2 Structure safety assessment mechanism

under model updating
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Fig.4 Reduction rate of basic parameters of

various components
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Fig. 5 Mapping relationship between damage
degree and structural deformation
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