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A Study on the Shape Finding and Patterning Procedures
for Membrane Structures
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ABSTRACT

The purpose of this study is to propose the method of determining the initial fabric membrane structures
surface and membrane patterning procedures. Tension structure, such as, fabric membrane structures and
cablenet, is stabilized by their initial prestress and boundary condition. The process to find initial structural
overall shape of tension structures produced by initial prestress called Shape Finding or Shape Analysis.
One of the most important factor for the design of membrane structures is to search initial smooth surface,
because unlike steel or concrete building elements which resist loads in bending, all tension structure forces
are carried within the surface by membrane stress or cable tension. To obtain initial surface of fabric
membrane element in large deformation analysis, the membr%me element is idealized as cable using a
technique with Force-density method. and that result is compared with well-known nonlinear numerical
method, such as Newton-raphson method and Dynamic relaxation method. The shape resulting from
Force-density method has been dealt with as the initial membrane shape and used patterning procedures.
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[C'} : 924 v EY2(connection matrix)
[F] : 84 1= x(form matrix)
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