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Stuttgart Airport Tree Structure (V') —#&i&)
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3D Bridge Structure
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3D Bridge Structure




3D Bridge Structure
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Loading Condition
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Concept of Nonlinear Analysis
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Georgia Dome Tensegrity-supported roof, Atlanta, Georgia, 1980
fiEf:227m %55H:185m
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Tensegrity 6
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Tensegrity 5
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minimize F=>D;
i=1
based on domain equation: KD =Q
) subject to:
h(X,A)=0; (j=1...,s <m+n)
BP =0 ;

gk(X,A,P)SO, (k=1,...,1)
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A Local Optima, OK ?

General Reduced Gradient method (GRG)
A Global Optima




KD=Q
KD+KD=Q

D=K"'(Q-KD)
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Optimum shape
— — — Initial shape

(@) The optimum shape with constraints

Optimum shape
— — — Initial shape

(b) The optimum shape without constraints
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The Optimization

for Maximum Buckling Load

‘Maxmize As A /-

Y
< Subject to h(X,U)=0 A, /\
k g(X,U)<0
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To Find the Bucking Load
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Bucking Load in Explicit Function

Kd = Af

0, VY =0

| R
— f. . Vf, #0
\Nf, 7.

b'f=1

A =b'K"d"
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Objective Function for
Optimization
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The Mathematical Model

[ !
Maximize F = Zw’iA
i=1

y Subject to :
h(X,U)=0; (j=1,..,59)
g.(X,0)<0, (k=1..1)

S
A=b"> K" d" ; (i=12,--1)
u=l

Peishan-Chen_—Hachinohe—tech:



To Find the Optima

objective function

A

The concept of
the surface of optima

surface of optima

igtial shape

a&meter B

path of iteration

plane cutting

parametgr’A line

constraints
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Iteration direction

General Reduced Gradient method (GRG)
A Global Optima




Direction to Change the Shape

A, = bT,,-ZT:K“ i +bTZT:Kf§ d"
u=l u=l

T
=Ab"; f+b" Y K" d" ((=12,...n+m)
u=1

A,l. — Abj,l. f]. +bj,l. Kj,,l. d,
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The Process of the Optimization
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