A Study on the Form Finding and
Optimal Cutting Pattern Analysis Technique of Membrane Structures
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Abstract

The object of this study is form finding, stress-strain analysis and cutting pattern analysis of
membrane structures under the following assumptions : (1) material is linearly elastic (2) stress state is
plane stress. The cable and membrane structures undergo large deformation because of its highly
flexibility, therefore, we must take account of its geometric nonlinearity. The analysis procedure is
consisted of three steps considering geometric nonlinearity unlike any other structures. First step is the
form finding analysis to determine the initial equilibrium shape. Second step is the stress—strain analysis to
investigate the behaviors of structures under various external loads. Once a stationary shape has been
found. a cutting pattern based on the form finding analysis may be generated for manufacturing procedure.
In this paper. form finding, stress-strain analysis and cutting pattern analysis is carried out for
applying to Seoguipo worldcup soccer stadium roof structures and optimal cutting pattern analysis
technique is proposed.

Keywords : form finding, stress-strain analysis, cutting pattern analysis, optimal cutting pattern
analysis technique, catenoid
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