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Background: Slope failure & Spatial variability  

2015 Landfill Landslide 

in Shenzhen 

Y. P. Yin et al., Engineering 2, 2 (2016). M. X. Wang et al., Comput Geotech 118, (2020). 

H. Zhu, L. M. Zhang, Can Geotech J 50, 7 (2013). 
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• Slope failure involves large deformation associated with tremendous damage to infrastructure 

and threatens the lives of people. 

 

• Soil properties generally show spatial variability, and cohesion and friction angle are cross-

correlated.  
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Methodology: Material Point method + Random field 

+ Monte Carlo Simulation 

Soil information 

Slope model 

(a) Particle to node (b) Nodal computation

(d) Update particles (c) Node to particle

Random field generation MPM calculation 

Input Random material point simulation 

(a) (b)

(c) (d)

Post-failure behavior Risk assessment 

JZ
US-A



Zhejiang University, China 

Determination of the number of simulation runs 

• According to convergence analysis, 

the number of Monte Carlo Simulation 

(MCS) realizations is set to 100. 
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Random material point method vs. Random finite 

element method 

.  

• The probabilities of slope failure calculated by RFEM and RMPM under different 

cross-correlation coefficients were similar, while the calculated sliding volume and 

risk of failure by RFEM was considerably smaller than that by RMPM. 
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Conclusions 

Hong Kong University of Science and Technology, Hong Kong SAR, China 
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