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Functional and variation for morphogenesis of tensegrity structures
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Abstract: This paper attempts to propose the control functional and its variational principle in the
morphogenetic process of tensegrity structures. The authors break through the traditional morphology
method by organically combining the shape, state and external loads with the structural system,
considering the process in which they interact with each other and co-generate the morphology from the
starting point. Research has found that in the process of structural morphogenesis, this functional is
always workable, so it can be regarded as one of the control functional for studying structural morphology.
The wide applicability of control functional is validate by taking the tensegrity module and statically
determinate structure as examples.
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Fig. 1 Starting point of structural morphogenesis
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Table 1 Information about triangular prism tensegrity module
ETRE RSt 2 BookK R H N IR
@ 1 4 13.903 3 —0.429 1
@ 2 5 13.903 3 —0.429 1
©) 3 6 13.903 3 —0.429 1
@ 1 2 8.660 3 0.154 3
® 2 3 8.660 3 0.154 3
® 1 3 8.660 3 0.154 3
@ 4 5 8.660 3 0.154 3
5 6 8.660 3 0.154 3
©) 4 6 8.660 3 0.154 3
© 1 6 10.329 5 0.318 8
@ 2 4 10.329 5 0.318 8
® 3 5 10.329 5 0.318 8
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