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Abstract: The implicit modeling method offers the advantage of automating the modeling
process and has been successfully applied to automatic modeling of shallow geological
formations. However, the automatic integrated modeling remains challenging for mine areas with
multiple deep and complex geological formations such as intrusive rocks, faults and goaf. Based
on the HRBF implicit modeling method, this paper proposes the implicit modeling feature vector
extraction method for the coal seam, intrusive rocks, goaf, faults and other structures in the
mining area, and designs the implicit integration method between the structural model and the
strata model, enabling the topology-consistent integrated modeling of complex geological
formations in the coal mine area. A case study of Jinan Subway Line 8 shows that this method can
realize the implicit modeling of intrusive rocks, gobs and faults, which provides auxiliary support
for decision-making and ensures safety in the construction of urban rail transit projects.

Key words: 3D geological modeling; goaf modeling; fault modeling; implicit modeling; radial
basis implicit function
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for complex regions
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