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‘B'H. 1: Catenoid Membrane

BB 2: Catenoid Membrane with Cables-1
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12: Change of Total Surface Area with Disp. 1-2

% 1: Lengthand 2  of Cables-1

Cable Initial Length Final Length A
1 12 12.00421644 1.735957
2 12 12.00420487 1.742522
3 12 12.00421644 1.735957
4 12 12.00420487 1.742522
5 12 12.00421644 1.735957
6 12 12.00420487 1.742522
7 12 12.00421644 1.735957
8 12 12.00420487 1.742522

Total 96 96.03368522

unit of length : cm
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# 2:Lengthand A of Cables-2

Cable Initial Length Final Length A
1 12 12.0065205 4.06909
2 12 12.0067365 4.06593
3 12 12.0065205 4.06909
4 12 12.0067365 4.06593
5 12 12.0065205 4.06909
6 12 12.0067365 4.06593
7 12 12.0065205 4.06909
8 12 12.0067365 4.06593

Total 96 96.05302783

unit of length : cm
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Fundamental Study of Minimal Surface with Constraint Conditions and Steepest Descent Method

Ken’ichi KAWAGUCHI™!
Wan-Ling KE™

SYNOPSIS
Numerous form-finding methods have been proposed for tension structures. While most of these methods

are very effective in finding solutions of nonlinear problems, they usually require some special experiences

or tuning techniques in the practical applications. This paper applies the Generalized Steepest Descent

Method to find minimal surfaces putting stress on its simple numerical concept. We also apply the method

to solve the minimal surface with constraint conditions, which will be proved in the paper as a great help to

improve the shape of minimal surface for architectural purposes. Some results of physical soap membrane

tests are also illustrated to show the plausibility of the numerical results.

“! Institute of Industrial Science, the University of Tokyo

2 Department of Architecture, Institute of Industrial Science, The University of Tokyo
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