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A Development of Pre and Post Processor for Design of Surface
System of Free Form Building
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Abstract  Recently, free-form buildings have been designed with complex shapes due to digitization of the
construction industry. Exterior and interior components of free-form buildings have free cross sections and curved
shapes. Therefore, structural members with curvature are frequently seen. In the modeling and stability evaluation of
these structures, commercial programs using classical finite element analysis are not able to perform rapid shape
modeling, resulting in a decrease in productivity. Therefore, in this study, pre- and post-processing modules were
developed using a prior study to rapidly model the surface of a free-form building and to automatically generate frame
structures that make up the cladding. The developed modules use a subdivision algorithm with spline curves. This
algorithm is used to automatically generate analytical elements from the configuration information of NURBS curves.
In addition, the deformation after analysis can be viewed more realistically. The modules can quickly construct
complex curved surfaces. An analysis model of the frame structure was also automatically generated. Therefore, the
modules could contribute to the productivity improvement of free-form building design.

Keywords : Free form building, Surface system, Structural analysis, Pre processor, Post processor
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Fig. 1. Buildings using curved beams
(a) Louis Vuitton Foundation
(b) Heydar Aliyev Center
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Fig. 5. Added control points and contact point
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