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Abstract

To address the insufficient standardization and low level of informatization in traditional dam safety eval-
uations, this study, based on the Guidelines for Safety Evaluation of Reservoir Dams (SL258-2017), devel-
ops a dam safety evaluation system based on a micro-service architecture and the Dameng Database. The
technical architecture comprises four layers—data, service, access, and presentation—along with four
core subsystems. Centered on multi-source monitoring data and supported by model collaboration and
integration, a hierarchical dam safety evaluation framework is constructed, consisting of monitoring ob-
jects, monitoring parts, monitoring items, and monitoring points. By incorporating machine learning al-
gorithms, the system automatically identifies anomalies, trends, and risk levels within monitoring data,
and performs weighted fusion of evaluation results from different models to achieve intelligent dam safety
assessment. The study focuses on three major modules: seepage safety evaluation, structural safety eval-
uation, and seismic safety evaluation. An engineering application involving seven medium- and small-
sized reservoirs in Huangpi District, Hubei Province, demonstrates that the system can effectively deter-
mine the safety status of dam projects, significantly improving the standardization, accuracy, and intelli-
gence of safety evaluations. The proposed system provides robust scientific support for decision-making
in dam operation and management.
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