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18 4 Pure Tensegrity,
Valentin[1]. 2010

18l 3 False Tensegrity,
Valentin[1], 2010
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+ Kaurilpa Bridge

12! 5 “Spodek area” in Katowice, Poland
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12l 7 “Olympic Gymnastics Arena” in Seoul, KOREA
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Form-finding

Kinematic form-finding methods

Static form-finding methods

Topologic

- Analytical solutions
- Non-linear programming
+ Dynamic relaxation

- Analytical solutions

+ Reduced coordinates
- Force density method
- Energy method

- Affine transformation
- Differential equations
+ Algebraic method

- Genetic algorithm

+ Successive approximation
+ Sequential quadratic programming
+ Numerical method
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Hog =l
t}. “Sequential
quadratic programming” 7| ¥ & TANE He
(strength) 4 &= (buckling), e A k2 7 (shape constraint)
= L3 "4 FrE JRFe e $9

kinematical method$} statical methodS £
71 M& Masic et al.”’9] Ao A Zrop B &
S =qd &

l"_& 30, IIEL‘

A4y E e Yol 8l waedeh o HY 279 4
EHAl 1A 2 9] (external force)T} A oF % A (constraint) 5 <
2 e 7ol qi-ﬂr‘ﬂolo*w 47 W sel o
FHUAN AA A2 AF ol Aol Thedt HH
02wk 94 o 713*501 AT 9.
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Methods

Equations

Maxwell's rule

3j—b—c=m-—s

Structural Stability

- f=At

Linear structural analysis e=Cd
© t=Ge

Non-linear/prestressed FEA K,

Rigidity Theory

2+ R(p)"'DR(p)= S

3.2 7+ AAHA
# 2= WA E ALY dAA o RS HES =T 4
48 o MEe st jen, A 4R 71

(Maxwell’s rule, Linear structural analysis, Non-linear/prestressed
FEA, Rigidity Theory)©.2 H&3 4 9lth. dA1gg=
0 AY FAR FAHE A28 AR BA Y g
of Z47to] HUELS 2E olgd W AF RAY FHA
wAFE AR 449 Ve FAY A%, 716tE

(geometry) 3! 94 7] 5t3}

9] E A (element properties)

I} U 2 (internal forces) 5 1 &3l AN EE HAE
T 29 G on o1 URE e o 8
AE ddst7] §I3 As F7t2 astv, Agste A2 of
Yt o 278 As B3 1 # l‘ﬂ(natatw) 2@

B4l AYHE AL ohun, 2
g,

1864 James Clerk Maxwell2 b7 49 B EHAjel 74
o 4He 2= W AT FEEA g 44 WAL A
sttt I T Calladine”S o] 83t Maxwell’s rule 3H4FA
A AA e F2Ee 47$E BILHS ABSE o
7{1,]501] AgANRoH, 4 (DI £t} o]Y3t Maxwell’s

e FAY MpwtS westo] A ol RE HEITH

Fobt o2 geE

RN

3j—b—c=m-—s (1)

Al (1)9] ¢ kinematic constrainto]| ™, mI} s& Z+7F uf
AUZT} 4798 Ao ek

Linear structural analysis:= £ 74 W ofUet 125
o 7l5te @ 4 JISerS Telshel 483t Pellegrino
9} Calladine:= W14 128 A% A FFFH4 S A A8t
Lo olelat W e Agd ¥tk /129 Linear structural
anﬁl}’SiSE Wela o9, d Hyan o4 My, ey o

9 AAANE A AT A HF BA e gt #A

QEE #d8 HH o5 ZoE 24 @).
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f=At 2
e=Cd 3)
t=Ge C)
o] Ml A& equilibrium matrix, C+ compatibility matrix,

Ge B9 s HV]O}L diagonal matixE £3lt},
Non-linear FEA7] ¥ ¥ 3t :[LZ 9] 715}8}, YA 7]
shah, A %, WA B4, 27 AEEE BE Dok
Aol EAoltt. & vy 7]H 9 i“,ﬂ‘j‘—f_’— tangent stiffness
matrix (/)°] ™, o] 23l tangent stiffness matrix®] 3 4]
5o BANE Agael 7229 AFHL BroE A7
7h e AFtAEel o) WP gt
M =3 Y Eo] Bgol BAACRE BHSIT oA
B 7154t H, Rigidity Theorys 423
A1& LA 3t Rigidity Theory= R 2] 7f
71sksh, W& 1este WHos, 59 OﬂLiX](stress
energy)?t 744 oY A (stiffness energy)?] FOoZ EIAHE=
ZEA oY A (potential energy) 3] At 3 E A (Hessian)

A4 (5)).
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o] 7| A, 2% stress matrix, D= 2=
matrix, S= EZHA A9 A et 33%—101”4 R(p)%
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