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A Study on the Optimal Initial Stress-Finding of Structures
Stabilized by Cable-Tension
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ABSTRACT

The tensegrity structure by prestressed cable, which may have large freedom in sca}é and
form and therefore are received much attention from the view points of their light weight
and aesthetics, is a very flexible and geometrically unstable structure because the cable
material has little initial rigidity. For the stable self-equilibrated state of the usually very
deformable structure, the method to find the optimal initial stress by the shape analysis is
proposed in this paper.

The proposed procedure is to derive the nonlinear finite element formula of cable and truss
members considering geometric nonlinearity and used to modified load incremental method
adding to Newton-Raphson method with the proposed condition for optimal initial stress.

The result of the shape analysis for the tensegrity stricture with the radius of 30m is
shown the almost approximated shape to architectural shape and the changed procedure of

initial stress.
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