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Design Suggestion of Catenary Shell using Grasshopper Script
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Abstract

The objective of this study is to propose methods to design and analyze a catenary shell using a computer program
without experiments and measurements. The intial idea stems from Pendergrast's study, but his method should be
improved. In this study, the process of making catenary shell using computer was reproduced by Grasshopper script. In
order to enhance credibility, two models from Grasshopper script were analyzed by SAP2000; one was just a square-based
catenary shell, while the other was the re-created shell originated from the Naturtheater Grétzingen. The outcome of

analysis was reasonable.
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(Fig. 4) Full Grasshopper script for making the catenary shell from a square plan
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(Fig. b) Final shape of catenary shell
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(Fig. 6> Normal force diagram
(unit: kN/m)

34 _H 163 M2z SH 642, 2016. 6



GrasshopperE 0|2

5t Catenary Shell AAH| g |0t

Z} Local ZolXe] gkt Hthgt2 <Table 2>
B 2ow, dre 9FYS, o5 d=Es oV
gt} Local Y= W&o 2e o] 28844 &

ol
3 9ltk Local X5 Wao2E A% o] 2
s oF 208 2,
T2} oF 50%
A

24 T893 Asstar vk AdE

<Fig. 7>& 49| I ofiHolA 2Hg-sh= F
&8s vehd Zlojth Ao ¥ HA SEie 4
Z} 454MPa, -3.54MPac|™, 1A FZojA A
stk ol SEgke] HluF 27| wEol| FR

A& T TR HekE = 3 o g

N

==

1= 2=Z0o

_

AT T

AN /4

2 9 5 5 6 &6 6 o o o o o o =

o = o b w Rk o o Rk @ & @ ® o

S & 3 T 8 8 8 8 ¥ & € 8 & 8 4
T
&

(a) Top surface (b) Bottom surface
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