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Prestressed spatial structures, including membrane structures, cable-domes and
tensegrity structures, are very light due to the introduction of prestress in their structural elements.
Hence, they can be used as long-span structures to cover a very large space withouth columns, and they
are very strong in earthquakes.

However, it is difficult to determine their (self-equilibrated) configurations as expected by the
designers due to the existence of prestress; and moreover, their stability at self-equilibrium state and
buckling behavior while subjected to external loads are great concerns in the design of these structures.

In this study, we are to present novel design methodologies for these problems, especially making use of
their symmetry.



o)
(2
©)

@

@

©)

(4)

@

@

©)

(4)

®)

(6)

)

Isogeometric Analysis



1)

2)

3)

4)

1))

2)

3)

4)

Isogeometric Analysis

, Vol. 60B, pp. 137-142,
2014.
M. Ohsaki and J.Y. Zhang, Prediction of
inelastic seismic responses of arch-type
long-span structures using a series of
multimodal pushover analysis, Journal of
IASS, Vol. 54(1), pp. 27-37, 2013.
J.Y. Zhang and M. Ohsaki, Self-equilibrium
and stability of regular truncated tetrahedral
tensegrity  structures, Journal of the
Mechanics and Physics of Solids, Vol.
60(10), pp. 1757-1770, 2012.
M. Ohsaki, J.Y. Zhang and I. Elishakoff,
Multiobjective hybrid optimization-
antioptimization for force design of
tensegrity structures. Journal of Applied
Mechanics, Vol. 79(2), pp. 021015-1-8,
2012.

10
J.Y. Zhang and M. Ohsaki, Free-form
Design of Tensegrity Structures by
Combination of Non-linear Analysis and
Optimization Techniques, 11th Asia Pacific
Conference on Shell and Spatial Structure
(APCS 2015), Xi’an, China, May 2015.
(Best Paper)
J.Y. Zhang and M. Ohsaki, (Keynote)
Form-finding of Tensegrity Structures by
using Non-linear Analysis, Proc. The 5th
International Conference on Computational
Methods, Cambridge, UK, July 2014.
M. Ohsaki, J.Y. Zhang and T. Taguchi,
Form-Finding and Stability Analysis of
Tensegrity ~Structures using Nonlinear
Programming and Fictitious Material
Properties, Proc. The 5th International
Conference on Computational Methods,
Cambridge, UK, July 2014.
K. Harada, J.Y. Zhang and T. Ogawa,
Self-equilibrium  Analysis of  Cable
Structures based on Isogeometric Analysis,
Proc. The 5th International Conference on

5)

6)

7)

8)

9)

10)

1))

Computational Methods, Cambridge, UK,
July 2014.
J.Y. Zhang and M. Ohsaki, Free-form
design of tensegrity structures by
non-rigid-body motion analysis, Proc.
International Association for Shell and
Spatial Structures, Wroclaw, Poland, Sep.
2013.

, , Isogeometric
Analysis

,2013.

> P —

,2013.

,2013.
J.Y. Zhang and M. Ohsaki, Analytical
Conditions  for  Self-equilibrium  and
Super-stability of Tensegrity Structures with
Tetrahedral Symmetry, Proc. IASS-APCS
2012, Seoul, Korea, May 2012.
J.Y. Zhang and M. Ohsaki, Free-form
Design of Tensegrity Structures by Dynamic
Relaxation Method, Proc. IASS-IACM
2012, Sarajevo, Bosnia and Herzegovina,
April 2012.

J.Y. Zhang and M. Ohsaki, Tensegrity
Structures: Form, Stability, and Symmetry,
Mathematics for Industry 6, Springer, 2015.



http://zhang.aistructure.net/links/tensegritylinks/

(M

50546736

2

3)



