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Abstract

Through finite element numerical simulation, the coupling relationship between slope fluid and soil
under the condition of the same intensity but different precipitation duration is studied. By applying
the strength reduction method, the sudden displacement of the monitoring point on the slope sur-
face and the continuous penetration of the plastic area of the slope are used as the criteria for

XESIH: FJET. WD R MR I BUE D). EARTRE, 2023, 12(4): 465-471.
DOI: 10.12677/hjce.2023.124051


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2023.124051
https://doi.org/10.12677/hjce.2023.124051
https://www.hanspub.org/

EVE

judging the instability of the slope, and the coupled safety factor is calculated by the numerical
method. By applying the strength reduction method, we can use the displacement change of the
monitoring point on the slope surface and the continuity of the plastic zone of the slope as the cri-
terion for judging the stability of the slope, so as to calculate the safety factor. The study found that
for long-term rainfall, the most significant stage in which the safety factor decreases is the initial
stage of rainfall, that is, the stage of rainfall duration from 0 hours to 24 hours. After that, the de-
crease rate of the safety factor is gradually flattened and stabilized at a certain value. Rainfall first
makes the shallow soil of the rocky slope reach a saturated state, causing damage to the shallow
soil, and then reducing the stability of the slope. The slope instability under the action of rainfall in-
filtration is mainly due to the sliding of shallow soil on rocky slopes. The results of this study provide
an analysis basis and reference value for the design management of slopes and the prediction and
prevention of slope accidents under rainfall conditions.
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Figure 1. Two-dimensional model of finite element numerical analysis (size unit: M)
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Table 1. Material properties of rock slope
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Figure 2. Model grid cell division
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Figure 3. Rainfall amplitude curve
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Figure 4. Influence of precipitation duration on slope safety factor
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Figure 5. Relation between precipitation duration and matric suction of shallow soil at monitoring points
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