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Bayesian Stochastic Model for Carbonation Depth of

In-service Concrete Structures

WANG Jian-you' s WANG Jun-yu'*, WANG Da-hui’*, YUAN Qun®,CAO Hong-liang”
(1. School of Water Conservancy Engineering, Zhengzhou University,Zhengzhou 450001, China;
2. Henan Provincial Water Conservancy Research Institute,Zhengzhou 450003, China)

Abstract: Due to the randomness of concrete carbonation process, the results obtained by the existing carbonation
depth prediction models are difficult to characterize the actual carbonation status of in-service concrete structures. There-
fore, combining the existing stochastic carbonization model with the actual measurement information of the carbonization
depth of in-service concrete structures, a calculation method of a priori distribution hyper-parameters was given when the
mean and variance of carbonized population samples were unknown. A Bayesian random model for the carbonation depth
of in-service concrete structures was established. Taking the measured concrete carbonation depth of spillway pier and
other structures of Yanshan Reservoir as an engineering example. the results show that the Bayesian random model can
better represent the actual carbonation condition of in-service concrete structure.

Key words: carbonation depth; Bayesian; randomness; hyper-parameter





