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Abstract: With the advancement of infrastructure construction, the demand for bridge design in complex terrain environments is
increasing day by day. Traditional methods are difficult to meet the efficient and accurate requirements of diverse terrains and multi
scheme optimization. Comprehensively and meticulously analyze the characteristics of complex terrain and its impact on bridge
selection and layout, establish a BIM based forward design technology system for bridges, propose a management method for
component families and a multi-disciplinary collaborative working mechanism, deeply and thoroughly explore the logical thinking and
specific implementation methods of parametric modeling, and analyze it with a series of related tools such as Revit, Rhino, and
Civil3D. Through a series of operations, the advantages of parametric modeling in improving design efficiency, enhancing expression
accuracy, and achieving rapid generation of solutions have been verified. Research has shown that integrating BIM forward design
with parametric modeling can significantly improve design standards, thereby laying a solid technological foundation for intelligent
bridge construction and sustainable development.
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