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Research on Graded Early Warning Model for Highway Landslides Based on Multi—-Source
Data Fusion —— Taking Soil Pressure—LiDAR Collaborative Monitoring as an Example

Wu Peixiu, He Qifei, Gan Jiangchuan

Sichuan Vocational and Technical University of Architecture, China Sichuan Chengdu 610399

Abstract: To address the problems of low accuracy and experience-dependent threshold setting in highway collapse
disaster warning, this paper proposes a multi-source data fusion based graded early warning model for highway
collapses. The model integrates soil internal stress data obtained from earth pressure monitoring devices with surface
deformation point cloud data obtained from LiDAR to construct a multi-source monitoring indicator system. A
comprehensive scoring method combined with dynamic thresholds is adopted to establish a four-level (red, orange,
yellow, blue) graded warning mechanism. A case study of a slope on the Lexi Expressway in Sichuan Province verifies
the model. The results show that the model successfully warned of slope deformation risks, significantly improving
the warning accuracy and effectively reducing the false alarm rate compared to the traditional single-factor threshold
method. The model has a simple structure, is easy to implement in engineering practice, and can provide practical
technical support for active prevention and control of highway geological disasters.
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