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Stability analysis of bending-active gridshells
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Abstract: Bending-active gridshells, initially proposed by German engineer Frei Otto, are a unique
structural form that derives their curved shape by bending a mat of planar grids. While existing research
has focused on simulating the forming process of these gridshells, the issue of post-forming stability has
received little attention. This paper addresses the stability analysis as well as forming simulation of
bending-active gridshells with three typical shapes (spherical, ellipsoidal, and hyperbolic paraboloid). It
also examines the impact of different joint forms (hinge and spherical) on their stability performance. The
findings indicate that spherical joints weaken the stability performance of bending-active gridshells
compared to hinge joints. In addition, the instability modes of spherical bending-active gridshells include
symmetric and antisymmetric instability. Ellipsoidal bending-active gridshells, due to differences in
stiffness between the long and short axes, are less prone to antisymmetric instability. Hyperbolic
paraboloid bending-active gridshells, due to their unrestrained lateral boundaries, exhibit lateral
instability.
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Fig. 1 Illustration of bending-active gridshells
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Fig. 3 [Illustration of a spherical joint
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Fig. 7 Load-deflection curves of spherical gridshell
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