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Method of Bayesian Distribution of Rock Elastic Modulus and Deformation Probability
of Underground Cavity in Yingliangbao Hydropower Project
CHEN Tao',LIU Jian®, YAN Shengcun',JIANG Quan’, YUAN Chaoyi'
(1. Sichuan Huaneng Luding Hydropower Co. ,Ltd. , Luding Sichuan 626100;

2. Institute of Rock and Soil Mechanics,Chinese Academy of Sciences, Wuhan Hubei 430064)
Abstract: Establishing the probability distribution of the elastic modulus using traditional methods requires ex-
tensive trials, which prevents the generalization of reliability methods in underground engineering. To over-
come this problem, we propose a new method to infer the probability distribution of the elastic modulus of
rocks using the compressed wave velocity, combined with a Bayesian framework. First, the compressed wave
speed and elastic modulus of the rock are expressed by random variables to transform the traditional regression
model into an uncertain model, while considering the conversion uncertainty of the traditional regression mod-
el. Then,the resulting uncertainty model is introduced into a Bayesian framework to jointly determine the pos-
terior probability distribution of the elastic modulus under both prior knowledge and trial data,and a Markov
Chain Monte Carlo(MCMCO)is introduced to sample the resulting posterior probability distribution. Finally, the
proposed method is applied to the elastic modulus estimation of the granite in Yingliangbao Hydropower Pro-
ject to obtain the displacement probability distribution of the main plant based on the stochastic finite element
method.
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