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This study presented a probabilistic analysis framework to evaluate the
overall strength of a cement-treated soil column considering the statistical uncertainty and spatial
variability of the core strength. A Bayesian inference analysis and an FEM analysis incorporating
with the random field theory are combined in a Monte Carlo framework to simultaneously consider the
statistical uncertainty and spatial variability. The statistical uncertainty of the core strength is
evaluated by the Bayesian inference approach, where the probability distribution of the statistical

parameters is inferred from the observation data. The inferred statistical parameters of the
strength are used for generating random field realizations and the FEM analysis is conducted on the
generated realizations. The simulation results provide the influence of the sample size on the
evaluation of the overall strength of a cement-treated soil column.
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