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Probabilistic inverse-analysis and reliability prediction of rainfall-
induced landslides for slope with multi-source information
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Abstract: Probabilistic inverse-analysis is an essential approach to infer statistical characteristics of uncertain soil parameters,
making the slope reliability assessment closer to engineering reality. However, current probabilistic inverse analysis rarely
integrates multi-source information, including monitored data, field observation information, and slope survival records.
Conducting the probabilistic inverse-analysis of spatially varying soil parameters and slope reliability prediction under rainfalls

by integrating the multi-source information is a challenging issue due to the involvement of thousands of random variables and
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the evaluation of high-dimensional likelihood functions. In this paper, a modified Bayesian updating with subset simulation
(mBUS) method is combined with adaptive conditional sampling (aCS) algorithm to establish a framework for probabilistic
inverse analysis of spatially variable soil parameters and reliability prediction of slopes. The effectiveness of this framework is
validated using a highway slope as a case study. The research results show that the posterior statistical characteristics of soil
parameters obtained by integrating multi-source information are in good agreement with field observation results. Additionally,
the probability of slope failure under heavy rainfall on September 12, 2004 with the updated soil parameters is 23.1 %, which is

in line with the actual slope instability. Within this framework, multi-source information can be fully utilized to address high-

dimensional probabilistic inverse analysis problems.
Keywords: rainfall-induced landslide;
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Fig. 1 Illustration diagram of slope numerical model
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Fig. 4 Comparison of pressure heads and factors of safety calculated

using the surrogate model and finite element method
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Fig. 6 The prior and posterior distributions of pressure heads at the 4

monitoring points
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effective cohesion and internal friction angle
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