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Abstract: Underground stratification based on the cone penetration test (CPT) data relies on empirical charts and subjective
judgments. Uncertainties in soil profile identified from CPT data are unavoidable. In this paper it proposes a fast underground
stratigraphy identification method based on soil classification index I,, which also quantifies the identification uncertainty. Under
the hierarchical Bayesian learning framework, the proposed method uses full Gaussian random field model to characterize the
spatial variability of soils, and efficiently calculates the likelihood function of soil layer thicknesses given a soil layer number by
introducing the Normal-Inverse Wishart conjugate distribution. By this means, the model evidence can be solved efficiently, and
the most possible profile is identified. The proposed method automatically identifies the most probable soil layer profile
considering the statistical characteristics of 1., and improves the reliability of the identification results.
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