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Creating amodel of three—-dimensional spatial structures that provide
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WFZER S OBEE (53C) : The aim of our study is to propose and develop spatial structures
that provide novel mechanical properties, constructing the model on flexibly jointed
structures from the view of rotational characteristics of joints. To this end, in the 2011 we have
carried out the development of three-dimensional joint modeling which represents the multi rotational
characteristic at a joint. In parallel, we have newly found a structural framework with a bi-stiffness
property. In the 2012 our research has been focused on the novel structure we obtained in the previous
year, and then, we have concretely proposed the cellular structure that exhibits a soft-and-stiff property

and have made its design development.
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Fig. 1 The global coordinate system of a joint and the
local coordinate systems of connected beams.
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Fig. 2 Motion structure with eight-fold rotational
symmetry. The adjacent beam segments painted in
the same color, blue or red, are rigidly connected
together on all the pivot joints.

Fig. 3 Two types of transformations of the proposed
structure (m<1): (a) Motion I; (b) Motion II.
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Fig. 4 Analytical model of the proposed structure for
(a) Motion I or (b) Motion II; (c) dimensionless load-
displacement curves.
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Fig. 5 (a) Repetitive assembly connected with linear
springs; (b) the condition of compressive loading; (c)
load- displacement curves and deformation shapes.
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