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Experimental Study on Rainfall-induced Slope Instability
Model Based on 3D Laser Scanning Technology

LI Xian-wei', GAO Xu-guang', WANG Ji-peng'*, SHANG Hai-chao', JING Jing’, ZHANG Yan’
(1. School of Civil Engineering, Shandong University, Jinan 250061, China;
2. Shandong Hi-Speed Maintenance Group Co. , Ltd. , Jinan 250032, China)

[ Abstract] In order to explore the deformation and failure mechanisms, as well as degradation characteristics of silt slopes under
rainfall conditions, a large-scale slope model test apparatus was designed with silt slopes as the research subject. Multi-sensor internal
monitoring and 3D laser scanning technology were applied. During slope instability under a rainfall intensity of 30 mm/h, data on mois-
ture content, pore water pressure, soil pressure, and deformation and failure characteristics at various slope locations were collected.
Results indicate that sensors at the slope toe have the fastest response, showing the highest rate of change. Rainwater accumulates at
the slope toe, causing horizontal seepage, which leads to rapid increases in moisture content at the toe and lower middle sections of the
slope, along with a reduction in soil shear strength. Under rainfall intensity conditions, the deformation and failure of silty slopes initi-
ate at the slope toe, where small-scale collapses first occur. These progressively develop into transverse through-cracks, accompanied
by minor-scale failures that extend upslope. Ultimately, these processes lead to overall slope failure. The findings offer theoretical in-
sights to support engineering construction and protection in silty slope regions.
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Table 1 Measurement results of rainfall uniformity
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(mm-h~") (mm-h~")
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Table 2 Physical properties of experimental soil
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Fig. 3 Particle size distribution curve
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Fig. 4 Sensor layout diagram
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Fig. 5 Variation of moisture content profiles at different slope positions with rainfall duration
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Fig. 6 Variation of pore water pressure at slope

measurement points with rainfall duration
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Fig. 9 Slope variation diagram observed by 3D laser scanner
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