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Abstract: The complexity and uncertainty of the factors affecting the stability of artificial slope in loess regions pose challenges
for achieving objective and accurate assessments through a single method. To investigate the stability of the artificial soil slope
at Yingli Village Quarry in Gujiao City, a fuzzy comprehensive evaluation model was constructed based on the engineering
geological conditions of the slope using fuzzy mathematics. Subsequently, its stability was evaluated by integrating an

interrelationship matrix. Furthermore, the stability change law of the soil slope under rainfall conditions was simulated and
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analysed by FLAC3D software. The results show that the fuzzy mathematical theory evaluates that the artificial soil slope of

Yingli Village Quarry is in a stable state under natural conditions, with F =1.429>1.15. The simulation results of FLAC3D

show that the stability coefficient of the slope in the natural state is F=1.426. Increasing daily rainfall briefly evaluates the

stability of shallow soil layers, followed by a decline. When rainfall reaches 150 mm/d, the slope's stability coefficient

approaches 1, indicating it has reached the limit of stability. This condition may trigger landslide disaster. The combined

utilization of both methods enhances the accuracy of the assessment, aligning the results more closely with the actual slope

conditions.

Keywords: soil slope; FLAC3D simulation; extreme rainfall; stability
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Fig. 1 Geological conditions of the planned construction site
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Table 1 Stability influencing factors and quantified values
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Table 3 Physical parameter indicators of slope rock and soil
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