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Form-finding of tensegrity structures with rigid bodies and axial line elements
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Since Buckminster Fuller discovered this unique system of self-equilibrium, many
researchers have studied "tensegrity structures”. The force density method has been frequently
used for form finding of tensegrity structures. In this paper, another way to find shapes of the
“pure” tensegrity structures is proposed, and its algorithm has the same procedure with the
large deformational analyses by the tangent stiffness method. Therefore, we can freely define
and select the element edge force equation which provides the behavior of the elements. The
combination of the axial force line elements and the rigid body elements shows good
performance to find the shapes of self-equilibrium tensegrity. Namely, the proposal does not
need any pre-analyses to find the ratio between the force densities of elements. Numerical
examples in this paper show that the perfect equilibrium solutions can be found even if in
instable support conditions. Moreover, we can also apply rigid body with multi-nodes to
compression members, so the equilibrium properties of various kinds of tensegrity systems
will be evident.
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