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Note:

How to Make a Strong Building
~The Twist Needed to Strengthen a Hyperboloid Structure ~

Inoue Ayane!, Otagaki Yusuke!, Simmonds Aika', Matsuoka Hitomi!, Yamato
Takeharu!

'Hyogo Prefectural Nagata High School Humanities and Mathematics Research Type Students

Abstract

A hyperboloid structure is a structure which takes the shape of a cylinder with curved laterals. Currently there are
no researches about the strength and stiffness of this structure against external forces. Therefore, conducting
research on this topic will enable the utilization of this structure in architecture. A series of experiments using
original models were conducted. The models first formed a cylinder and then were twisted at the top and bottom
in six different degrees of rotation, from 0° to 150° in thirty-degree intervals. The results were analyzed to find the
breaking point under compression and the force needed to pull the model. From the results, the overall strength of
each version of the structure was determined. In experiment 1, the models were compressed. In experiment 2, a
strong string was tied to the top of the model and pulled. In experiment 1, the degree at which the resistance was
maximized was 60°and in experiment 2 at 150°. Both results were caused by the decomposition of external forces
on the models. From these results, we are looking to utilize this structure in small parts of buildings, such as the

pillar, to improve the buildings' stability against earthquakes.
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