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Research on an Intelligent Diagnosis and Decision Support Model for Earth—Rock Dam Defect
Characteristics Based on LDA Topic Modeling and Complex Networks
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Abstract: Rational diagnosis of dam defects is essential for effective rehabilitation. To address the limitations of low
efficiency and poor knowledge reuse in the current expert experience-based approach for earth-rock dam rehabilitation,
this study developed an intelligent diagnostic model that integrates Latent Dirichlet Allocation (LDA) topic modeling and
complex network analysis. This model enables systematic extraction and visualization of defect-related knowledge from
historical textual records. Using safety assessment reports from 20 earth-rock dam projects as a sample, the LDA topic
modeling successfully identified five safety themes—flood control, seepage, structural, seismic, and metal structure safety—
along with their characteristic keywords. A complex network of thematic keywords was constructed, and centrality metrics
were employed to analyze the association mechanisms between defect characteristics and reinforcement measures, forming
interpretable decision rules. The results demonstrate that the proposed model effectively facilitates systematic mining of earth-
rock dam defect characteristics and provides data-driven decision support for engineering practice. This research offers a
new technical pathway for transitioning hydraulic engineering safety management from an experience-driven paradigm to an
integrated "experience-data" dual-driven approach, possessing significant theoretical and practical value.
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