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Abstract: In order to solve the form-finding problem of feasible force density for a given tensegrity structure, an
optimal design method based on quadratic singular value decomposition is presented. In this method, the component
groups should be reasonably divided according to the geometric symmetry of the structure, and then the balance
matrix should be reorganized. The singular value decomposition method is then used to solve the linear
homogeneous system of equations in seeking the feasible force density that meets the requirements. The method of
calculating the eigenvalue of the tangent stiffness matrix is also introduced to check the stability of the tensegrity
structure. Finally, the wooden bar and elastic rope are used to simulate the tensegrity components, and the model
is assembled based on the calculation results of different groups of the 12-strut spatial tensegrity structure,
verifying the rationality of the structure configuration and the effectiveness of the proposed algorithm.
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Fig. 1 The new tensegrity structure model ZER.
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Tab.3 Eigenvalues of the tangent stiffness matrix of the 12-strut tensegrity structure(h=5)
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Fig. 3 Convergence process of the target function(h=12)
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Tab. 4 Initial force density of the tensegrity structure(h=12)
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Tab. 5 Eigenvalues of the tangent stiffness matrix of the 12-struts tensegrity structure in space(h=12)
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Tab. 6 Initial force density of the tensegrity structure(h=236)
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Fig. 5 The 12-strut spatial tensegrity structure(h=236)
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Tab.7 Eigenvalues of the tangent stiffness matrix of the 12-strut spatial tensegrity structure(h=36)
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