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Abstract

To address the disconnection between the BIM design model and mechanical performance analysis
of prefabricated composite slabs, dedicated conversion plugins and scripts are developed on the
Revit and ABAQUS platforms. The layered geometry, heterogeneous material properties, reinforce-
ment layout, and boundary conditions are automatically extracted from the BIM model to generate
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a high-fidelity finite element model with one-click conversion. Validation results demonstrate that
this approach effectively bridges the semantic gap between design and analysis, significantly im-
proves modeling efficiency and model reliability, provides an automated technical pathway from
digital modeling to performance simulation for forward design of composite slabs, and achieves
deep interoperability between BIM and FEM at the component level.
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Table 1. Comparison of technical paths for BIM-FEM model conversion of precast composite slabs
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Figure 1. Schematic of precast composite slab composite
structure [24]
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Figure 2. Interface of RevitAPIL.dll & RevitAPIULdII referencing
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Figure 3. Revit 2018 Plug-in: Addins Directory (Left) & Loading Interface (Right)
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Figure 4. Prefabricated composite slab BIM-FEM automatic conversion technology
process
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