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ABSTRACT

The object of this study is shape finding and cutting pattern generation of membrane structures under
the following assumptions : (1) material is linearly elastic (2) stress state is plane stress.

Cable and membrane structures should introduce the nonlinear analysis considering geometric
nonlinearity because these structures deform largely under the external loads. The analysis procedure is
consisted of three steps considering geometric nonlinearity unlike any other structures. First step is the
shape finding analysis to determine the initial equilibrium shape. Second step is the stress-deformation
analysis to investigate the behaviors of structures under various external loads. Once a satisfactory
shape has been found, a cutting pattern based on the shape finding analysis may be generated from the
view point of construction.

In this paper, (1) shape finding analysis formulation and an example, (2) cutting pattern determination
procedure using weighted least-square minimization flattening method and some results are presented.
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