IASS Annual Symposium 2019 – Structural Membranes 2019
Form and Force
7 – 10 October 2019, Barcelona, Spain

MOBIUS Pavilion: A Double-Layer Grid Shell Combined with Ice
Based on Bending-active Weaving Structure
Weixin Huang*, Yueqi Sun, Jingyan Zhou, Huiyin Pan
*School of Architecture, Tsinghua University
S400C, School of Architecture, Tsinghua University, Beijing, China, 100084
huangwx@tsinghua.edu.cn

Abstract
Bending-active weaving structure made of Fiber Reinforced Polymer (FRP) rods is a reliable approach
to the substantiation of free-form geometry. However, due to the overall stiffness as well as joint strength,
previous works usually adopted vaulted shapes to enhance the structure’s stability. Thus and the
available range of initial geometry was topologically constrained, and the spatial scale of the structure
was also limited.
This paper presents the design and construction process of an architectural scale self-standing grid shell,
the geometrical prototype of which is the Mobius strip. The free-form bending-active weaving structure
encompassed over an area of 10x10m with its highest point of 4 meters including a relatively long-span
cantilevered part. Coherent to the features of Mobius strip, the loop-like structure twisted all along the
way with high curvature, which challenged both the design and assembly session. For the first time a
double-layer weaving pattern was adopted by our team to utilize the synergy of two layers of bending
rods and thus to improve the structure’s performance. The structure also combined well with ice, the
indigenous element, by spraying water on the surface of the rods to form ice shell and rime. The
completed grid shell was 3D scanned to measure the structural deformation, and to verify the structural
simulation algorithm. Through this project, our team ameliorated the generic algorithm of form-finding
and structural simulation and optimized the assembly procedure, expanded the application range and
scale of the weaving structure system.
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