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Abstract

Highway slope stability monitoring is a critical component in ensuring traffic safety and operational efficiency. To address challenges
in traditional monitoring methods—including low efficiency, data silos, and delayed alerts—this study systematically explores the
application framework of digital twin technology for slope health monitoring. The research establishes a comprehensive digital twin
monitoring system through five key dimensions: data acquisition, model construction, real-time perception, analysis and evaluation,
and visual decision-making. By integrating technologies such as IoT, BIM/GIS, edge computing, and Al, the system enables dynamic
interaction and real-time mapping between physical slopes and virtual models, providing a novel technical pathway for intelligent
slope safety management.
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