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Abstract: Three-dimensional modeling provides a spatial perspective of geological objects that helps
the understanding of underground structures. In metro engineering, it is difficult to obtain the complex
spatial patterns of geological blocks, because generally there are limited data available while many are

locally distributed. It becomes a bottleneck in reconstructing large-scale 3D geological models with
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high precision. In this study, we proposed a multi-scale 3D reconstruction method of geological

structures integrating the idea of hierarchical modeling based on the Extended GOSIM algorithm of

multiple-point statistics (MPS) method, using 2D geological cross-sections as input data, and taking

an objective function with spatial pattern similarity. As an example, the reconstruction of the 3D

geological model of a metro station of Line 11 of Guangzhou Rail Transit illustrated that the hierarchical

modeling successfully reconstructed the spatial structures of different lithology with faults. As the

relationships among geological objectives are fully considered, the proposed method can reproduce the

3D spatial pattern of geological blocks with high precision using limited data. It can further be utilized

for metro design and construction.
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(Elliptic curves in dash line show differences between slices)
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