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Abstract: To address this issue and achieve the integration of three-dimensional geological and engineering structure
models for slope engineering, this work focuses on two critical elements in slope engineering-three-dimensional (3D)
geological bodies and engineered structural bodies. A 3D geological modeling method based on multi-source data was
investigated, and a secondary development program was designed for 3D structural modeling in slope engineering using
Revit family files. The characteristics and differences between GIS and BIM technologies were analyzed from multiple
perspectives, including standard framework and geometric representation. Taking a typical landslide project as an ex-
ample, 3D geological and structural models were constructed and integrated for numerical simulation. The results
showed that by employing Non-Uniform Rational B-Spline (NURBS) surface fitting, the integration challenges between

geological and structural models were overcome, combining GIS-based 3D geological models with BIM structural mod-
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els containing rich attribute information. The results demonstrate that anti-slide piles effectively mitigate slope displace-

ment issues. This work successfully achieved the construction of an integrated 3D slope engineering model and numeri-

cal analysis, validating the effectiveness of the proposed modeling approach.

Keywords: slope engineering; GIS model; BIM model; integrated model; numerical simulation
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