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[ Abstract] Since 2019, the Jiubaoyan landslide has exhibited continuous and gradual deformation. On September 17, 2021, during
the rainy season, the landslide was obviously deformed and slipped due to the continuous heavy rainfall. On the basis of traditional en-
gineering geological exploration methods such as on-site investigation, drilling and displacement monitoring, the finite element simula-
tion method Midas GTS was utilized to simulate and calculate the seepage and displacement field of the slope under different working
conditions, the landslide formation mechanism was comprehensively analyzed. Furthermore, the Fast GPU Matrix computing of discrete
element method (MatDEM) was introduced to forecast the trend of the landslide sliding evolution under rainstorm working conditions.
The results indicate these as follows. (D The finite element numerical simulation results are consistent with the drilling results, revea-
ling that the sliding zone of Jiubaoyan landslide is located at the interface between the quaternary landslide accumulation layer gravel
soil (Q§") and the mudstone of the Jurassic Suining Formation (J3') ; @ Both finite element numerical simulation and on-site investi-

gation suggest that Jiubaoyan landslide is a multi-level shallow soil landslide mainly driven by push forces and secondarily propelled by
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traction forces. The sliding mass is divided into upper and lower parts, which are closely interconnected. The loose soil structure in the
landslide area as well as the abundant water storage ahead and behind the slope serves as material source for the landslide formation and
annual heavy rainfall during the rainy season acts as critical external triggers for landslides. 3) The finite element numerical simulation
results reveal that Jiubaoyan landslide remains relatively stable under the natural conditions but transitions to an unstable state under the
rainfall conditions. It is possible to lead to large displacement landslide under the persistent extreme rainstorms. @ The discrete ele-
ment simulation results suggest that the slope is in an destabilized state under extreme rainfall conditions, with two parts of sliding mass
are penetrated through two sliding zones. This further landslide instability may culminate in significant displacement landslide, resul-
ting in considerable economic and human losses. & The research method combining finite element analysis with discrete element analy-
sis not only corroborates on-site investigation, drilling, and monitoring, but also enables a quantitatively analysis of the formation mech-

anism and prediction of potential working conditions in the future. It is hoped that such a study can offer some useful references for

studying similar multi-level landslide disasters in mountainous regions.
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Fig. 1  Geological structure outline map of the Jiubaoyan landslide area
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Fig. 3 Engineering geological section of section 1-1" of the Jiubaoyan landslide area
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Fig. 6 Cloud diagram of natural working conditions of section 1-1" under natural conditions
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