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Study on Deformation and Failure of Slope Under Rainfall Condition
Based on PFC-Geostudio Coupling Method

ZHU Zhinan"* | LI Huiting', CHEN Yu', LIU Taihui', CHEN Haoling'
(1. China Construction Eighth Engineering Division Co. , Ltd. , Lanzhou, Gansu 730030, China; 2. School of Human
Settlement and Civil Engineering, Xi’ an Jiaotong University, Xi’an, Shanxi 710049, China)

Abstract: In order to study the deformation and failure of the slope under rainfall conditions, a typical
slope model was established, and the seepage analysis was carried out through the finite element soft-
ware Geostudio. The water content of the slope soil under different rainfall intensities was imported into
the particle flow method. The weight and contact parameters of the particles are modified according to
the position of the particles, and seepage force is applied to the seepage area. When the rainfall intensi-
ty is greater than the maximum infiltration capacity of the slope, the dragging effect of the slope runoff
on the particles is added. The deformation of the slope and the failure process of the landslide under dif-
ferent rainfall intensities are analyzed. The results show that when rainfall occurs, the slope deformation
is mainly caused by settlement, and the maximum deformation occurs at the top of the slope; When the
rainfall intensity is large, the particles at the toe of the slope will slide due to the scouring effect, and
the soil mass of the rear slope will be induced to produce a progressive traction landslide.
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Fig. 1 Geostudio-PFC calculation method
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Fig. 2 Geostudio seepage calculation model diagram

R G 30 1T XF A W 5 J3E %) ) -, Ak T i
CIE s N R RN Y TN RS N
MIASAEEY, MR AERE I A5 T A3 B i
150, T RE B TR 3 B2 R 30 mm/24 h(KF) | JRIGR7K




94 Wodb TR R ol (A R OB 2 R

2022 4F

% 1 Geostudio FRYEE S #]

Tab.1 Model parameters in Geostudio
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Fig. 3 Slope seepage field under the influence of rainfall
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Fig. 4 Schematic diagram of the velocity of slope

runoff at different positions
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Fig. 7 Rainfall application method in particle flow method
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