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ABSTRACT

Kinetic architecture can be divided into permanent architecture and temporary light
fabrication. Development of tensegrity architecture which often used in temporary
architecture is very limited, and majority of the architecture was expressed by massive
sculptures or outdoor public art. Its advantages of lightness and morphing are less applied
to the architecture. Temporary and morphing are investigated in this study, which we
make a variety of discussions in kinetic tensegrity architecture and made the best available
module. Expected the module can be apply to architecture skin or temporary light

fabrication in the future.

In the study we discuss different combination method. The final kinetic structure of the
research has the advantages of lightness and morphing, in.the end we made the best
available module. The module has-to-consider the self-stress and self-balancing feature in
tensegrity module, also consider the variability range of activities and motion vector.

In the last chapter, The final kinetic structure combine with memoryalloy, the parts of
the stretchable cables of the final struture replace mémory alloy, and observed that how

the memory alloy drive in large kinectic structiire system .

In this study, the morphing of final structure is more variable; broader moveable range
than tensegrity architecture and reducing the deformation damage. A single structure can
be combined infinitely with each other in horizontal ot vertical, then modular function is
achieved by different conditions./ Different with the giant sculpture used in tensegrity
architecture, our research is highly flexible and good at plasticity. Because it is short of
self-supporting, structure applications need other outside-supporting as being fixed in
attachment structure by hanging or suspension. Like concept of architecture skin, which
by different usage of telescopic rod and sensor combination, it shows more diverse than

traditional tensegrity architecture and more convenient in controlling deformation.

Key word: Tensegrity, module, Kinetic , memory alloy
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BRI E RS - RILREARF RO 7 =X mT DANEIRE a2 i S8 - -5 DR R e e el
BIVIRIZERILIRE EANDT (5 - S H R i SR A AR ERAE 1) - DU AL P2 —(EfR ik
REFTREHIEE T

B 7 NIFUE AR A e B SR SR R (A

(% [&) class 2 shoulder joint and class 3 elbow joint (G &) class 2

swing stance !

@7 8 S RSBl A LRI A5 R RR (

[l 5 BURHUE A A ER S B RE - DURH U R e MR sepcES) - AW A ESHY
Ehey) EEREE TERIATE R EEE - 2 =S g BT LR LS
Fo— 3ARA BARGEFTHY RIS ARG - (LA B GEaiT (S A2 B A )8
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ARFRE A DI - Al F—MIBEZER 280 iR R — 2 RN B de T ek i a5 RAe
6 TSR RRAES T AEER EAEENRES TR E > b EiEE
(4LE) ~ AR (BEE) -

&7 9 MRsHBLRR SRR

FERMAREZHINZE B Jelinski AFEFS A FHY Y. Termonia$E ) - MR E— (I AT
IrBEQY) TEHRITREERE AR H & BRI &l R IR R B AR FR (L)
FEFR (BB P RIS 3 RROIRTZ0 s B-Ri o B 7 i > f (2) e
SREECTHIL R GEERAYARE S ] DLERHUESE - FE M ESR LR BEaE e B (A B 4aAviT
(rigid bodies) » HETE iz AF SRALEEHG SR _EHECE 141 (19 (censile members) > B-fT8 /2 fH]
A

2.1-3 SRAIBAREERE (Tensegriey) EEET_EHIFEH
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LR B B AR R RUAYSE - FAEPETTAT 355 BRI E C A RS - ElPnyE
ILAE Kenneth Snelson AYMEYE/E 5L Buckminister Fuller FYZEER | > TR ELHE 2 48 (R 47T
RV 50 4 o asE TSR o Bl A BN LR TEAEL
eaT LAREERE 240 - UV 2 - PHIE T #E e sR A& RS S AV BET 280 AR e Bl
aea ALY SE R -

SRAIEERGASISGE & 7 iy ~ IR - BUFC - TIAE » Z4{l7%¢ Kenneth Snelson 5 C A E BERHL
G R SRAT R AIEE SR A AT AE - Bl RAVAIE M2 TR RS R 8 T 45 L
TEREE A A A R i TEEHE) -

FEREEEER S T8N (B.B. Mandelbor f2 ! » TRAIEGHE S 4R P B RiCE —THEEE Ery 0P
HiiEw (fractals) » 73172 i i S RAE B AR DUE 70 81 22 R S E e 22 18 (i 2 P ) - BUSEEIRY
BERAR A ARy BB E A TR 22 R -

(1963) (1969—81) (1968) (1969)

7 11 S E AR B AR dnfy S8 e

SIS PR A S AR SRAT RE G 2 > e ARl oy - HAR R — A2 A RAIRY - (E4EhE
AE ik B A —ETAE S HIRRR - BIsRAI— TR R T DAsa B 45 R 0 5 FRTE
F7 o TSIl FR AR B L > BR TN RS R SR R RS Bl a2 S R SREAL
BRSBTS EIE RIS - AE 7 Fox -

ST B AR SR B A Y RE L 1 an A A AR AR i DUB U R LGS I IS R ey 8 R i A -
FEE 7 B E 1963~1969 PO F fnEl 2 i B AUHY SRR A B ToR AL R A > 1963~2001
AR S Ry (R S RUSRAIFERCEE - 1T 1997 FEHYME b K FE (LR B T B AU SRR A TRA R RS S
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2.1-4 SRAIBEAEEEE (TensegrityfEESE FRIFEH

I LA

WS ke (R A MR R R AE S (£ EATAR » SRS E B LS L
PHESHYEEL R AR BRI A IR B B = R A R & fE AR - 1E
Prairie House (G52 A5L 2.2.1 SRAIGSE S HY 01 EAEHE] - En DA E 3 KRB IE
A ERERE R DRI 550 R - £ 2 FEEERERRET - o] ISR E
RBAAREE 56 -~ EEE © oS EE AR ] DS E RS - 156 - i E #hiE
RBHRE - B P RIETER RS TR ER 22 RO BN U (b - DUB D ZE R -

AR ETHG SEERYERE

Fo TAERIZUHIIE R b e M2 7 - SRR A s - it \ eI R ENIRRE -
EEERY ] EE B A () o] LIS DIt S AR AR K

2.2 BINSMATEEGIATIER R ERR

TRAEAGAERE 2 IE — RERVRIFEEAG & - RN B AGEE IR BRI 7 TIE 2
D.GEmmerich SEKHY » 5 EHFERE 90544 = Rt Az R0 B F » D.GEmmerich
R Tt E K R SR ARG AE S - IS R R AR AT P A TRIBST - IS L e
A 1929 =5 X H R AT EH 22T Laszlo Moholy Nagy ~ Von Materier 555 /Eh » 12803
{EAE 1968 AR  L.M.Nagy 845 HY T 1921 FAE IR R TH—([EEEHUREGH
WtRER R R T — P g - RS KRB E L Johassen [EIR T H 3 MREIMEEFT - 8
MRS (B2 - ZFEAEN BARIE - 1 B AR —IRR A EA & sy
FEAARRENLRS o NIEaZ AL S (2 2R A B AGAE BT BEAY - B S a IR E R
ATH 3 ARATAD 9 FRATAHRCHY B FETTHG £ -

1947 45 1948 FFATER > B BI{ERLIEE (Black Mountain College) S HR Fi 8 T3
HIEsBE(E > AR » B AR UEEE RS A R T RS - Fo PR
S SS R - S i EAYR - (AR - 4B NI 5 (K. Snelson)
U T8 HE LB IR AA T R ) - M B AR B IR S 3 AR (S
TE— TR ITRR RS - BT M B ARt M Y R e 500 PR OB Y - i
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S R AR O T 3R AR B RS ST SR R AV BRLE -

B 12 EHETH

AR B E a FHVSURUZE EENE 1962 SERGRAYEA] - BT RyoR AL AGAYAS
TRV - EhEER A S EeERE AR - B - TEGERg TR nT RE R D Z BIRAE (AR
R FAEE AR SR - SRS S O SR A TRAGIRAL - 11T =] LU ER“BRAR
AN (FAE R BRAR A H Y- [ 10 Fir AR N SR R e B R E ¥ 5 TH -
1963 £ » $REBEm AL MRS FA DS t TrRAIEEAGHY 59 (#0538 © R BAG &SI B
FAAIZRAE A - HAH G R AR ZR TP raliR YA LIRS > P A EEAR AL H B AR 3 7y
P [EIIF SE R AV TRIE TR REHE A - TUSREEIREEL SRS 225 MIHYSORAISHIE - B —( 5 30K
Gt — IR -

SIS R A 5 A\ SRS AG R AR 2 IR lo gy - FiERk — B A RRAIRY - 1E
GEREAE L% 2L e R TR RR S BNGRAr— TR W] LASS B A N 5e
TEFEST - (& ARAVBT B SRALSERO AT IR0 R - (CAEB I LI T B2 A TR TR
MRAEREE R R - H— L AR LAY A2 BR e ) A7 BR B T A R Ry B FE
71~ BPERYZE MRS ST A o

FERT B ARHIBE AL T B T AR AIS AR SRAT RS Bty N 2 A > SRR SR
BRaE St AR E RS -

SIS B AR SR FE S HE AR 1 an i AR AR v] DUE USRS 1B s B Ae S8
HBRE - FEE 9 TE 1963~1969 SEHIIU(E (F SnEl e i B ALY 2 et BT B R B -
1963~2001 FEAYPE S A (R S RISRAIFEAGES - 10 1997 SEHIMF i R L 1% AR BELAL 2 Rt
RAIEERGE -
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[E7% 13 KSnelson - 2002-03 > DL=HREFETRAIEEAG BT ARAH 72

2.2-1 HAIEARASSRASHIRIREEES]

Prairie House—House for a Fashion Patterns Maker and Fiber Artist

BJR Z 52— (A R A SRS AT B i S 5 S (E T2 FEHH FI B EN 24
AREN > BAlET - —E R e LR R - R RS B LSRG T SRR
AL — » AIEERREETR AR B AT

oframBFRA F 7550 Tristan d'Estree Sterk Al HEC TR G @ (PR @1 - RA1Y
ZE[EIGEREAH G - S T RS R R S AR 22 R R SR = - AnEGHIET A
B 25 T SR S 1 < 208 B 1 S 4 AT B B S5 RS R B b IR I BE ) 2 FHi 48R %
BERACEER TP AV [E B Ml M 451 248 - 2E i RSB EE R E 5 DA B G- R T B ) 2

"HLAEBLE RS | MR AR 40 o [EIIFEE RIS YA E 14 (structural adapeability) ~ If
BE F KAV B4 (on-démand performance) DL Sz BjHE 5552 (kinetic aesthetics) Y R AGHEER H

1 -

SEREBREGE REUT > TP HTRIE N - Rt R AR VR E - 1 B Uik
Rth o —EAEIE 0A4ASRHVHIE R o By IR EMEE - EN BB RE L
JRHAEREENG > BROEREE Y - SRS TR I R . H RPARR T > fEE
kDA ERERIERE > SN AEAFIGIREERIN - BIRECROR - BRI EE B
2 [E~12 R TTEES - SRS HETRE 2RV EE - FER D ATEIE 2FMERY 8.01% ©
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2.2-2 Double Layer Tensegrity Grids

\‘ E\
"f" ?4 A

® 5 >
5 o 5"&,«

E
A

Vo 4:{\‘ TSN

td

!

430
(X

[E5% 15 Double Layer Tensegrity Grids

BT R e R SR T ASEE (Technical University of KoSice)fE20124 25351

Double Layer Tensegrity Grids FHEHIFEAAGFT A& MURER VIR A 20 5 SPH{REE T
HYRERTE - MR = e AT A B iR DAL I - s B A= SRR
BRAY AR P Aa) SRAT 25 (B TR Y = SERERE AR S iR 38k T H2 ) 1 Tensegrity GridsfJHf: -
IERES AR Tensegrity BT AS », SR H PAEE—(ERG/ - fHRE A AU RE - ARE T =R 7K
SRR o AR AP e A AT S A A T A M e T R AV AR ARG - ik
5 B K RE A B EE H [RES (AR My e &)
(Tatiana Olejnikova,2012, Double Layer Tensegrity Grids)

2.2-3 SLiR & SREH BIE N RN ARG

[E]Z% 16 Structured Creature by Yosuke Ushigome .
H Al 52 BB NESREE T » FI TR AL B BG4S 1 1] B BG4 RS 14 - $E AT (R 4
B RAEREAREESME - St B U R ERS - H AR
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Yosuke Ushigome #EHIARAHIGEIERSE - KA e NBGHLEHRAGHI IR - sofa LT
B2 MERIE BRI AG B IRGE RS - MR ARSI & 2 FI1E tensegrity grids SRIATIR ~ BK
IR AT EERE L AUTFEREE A TR 8*8 JEHTR BB fE & BB A ST
RIP &S HIEEEHIAL -

2.3 TRAIEEASEEHE (Tensegrity) ETTELAGIEE]

BRF SR B RS IE (ERE T LAY - m] DIPESRTER AU RR SR A FE HH 3% » SR B AR R4S Rk
GERE TP AT B B S L AE 2 T AG Fy BRTTHYARRE LY -

2.3-1 TRAIEEASEERE (Tensegrity) B5T

TR EEBGAE T (Tensegrity) (E AU RRERAITOAAEE R AERERVES RS 5 FT DUR] — A Y%
TR AU IR R - SR A SRNIEEAG 45 (Tensegrity) VT HH BT AHBSE K
Hy - BB T ] DU AT ~ S sl S e A S T - ‘B BT
TG 2 FEA & AT HIRE (5

WIAH 22 TR 25 HI A IR A RS AR AR R A A R B FERY 70 57 > ] DA A
SRAIEEAG BT < TS BBV AR < eSS 5 3t - EMEE R E
1T VIR N HY A {18 52 2 AH SRR 28 TRV TR FHZ M R A EHYE - B T RI(E 2B 5E
EEHGEE E MHSEEHAN = a7t P SR e e
RBYZE SRR NAETE ST - HIENEE R m WEBIPAS] - RAERER SRR - I
A (E8R) ~ NEAR(IURR) ~ TER(FRR) « NERE () e R f=m+2 - m=>3 © FH]
AR B Rl Ui fe (— %) ~ /NERR(=RR) ~ HHEiR(uR) ~ + IR (AR)...... mHE
f=2m+2> m=>1> K UG F m=1 Y50 EIE-R AT % e i Dy 2 e -

BRI B - MAERREASH R HVSE R A R ERY » fE(E M/ NS NG E R RIE
e LA R R AG A RE (ESERE B > R BEAL R ARG BE Ot H BEZR B R AR

F TR B RSAE BN E 3 - — BNy S B TS B e — 4 BB LAY IERAT - R —
& m BICAEIERG - £ T m B BR > MR Z BV m AREATA1 m ARAIZRH#E R
FEAE > R m ERRAEAY R B R RA BEAG B oG > O m RRAERG - St - BPIRLRRAEST
2 IS B SRALFE RS BT« R R ILRE T — el —— S ERR (% - IS TR MERR AR
HEAEIE 2 HIRRHI 2 BB 43 B TER i SR AU SR BB BT TP HYBRAF B ~ RER B
K BT RHEVRZEHTEE - I - LR RE 28 BRI - HER &P
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SRAEEHG B O R R A R AR VORI BE TG - AT IUAEAERS -

M=F

B 17 fEEA % g R ARG BT

HIFERY m=3~4~5~6~7 8 FEAGRAFAGHITAEFTR © IZIREEFAYER - [T
T EELAG Ro /e BRI 31 FHIERY - 22 — 4 A (R 1 SR AL BEAG A BRLAG - B
AL SR R AR A B ASAR O B — ARSI SR B AG  BE G  BURE SEIP R B ] DL
BT Y RS BELAG Y B N R E AV A N S -

m B HERE SR B AR R A BTG By m ARG - [FIBR > m B OVARESESRIT BEAG
FIEAS D m AREEAT B m (RS BTN RIE m BAVRZED - PRI R
RS RARC PR SR AL RS AR B A BT -
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F=E HFrEEBRRERERUBRETHAESRMEARRARE

3.1 JEEER AR R TR R &

AR EIERE T EEEI AT R AR RGBT o AR ARG - DUREAERS
TibEtEse ~ At ~ OiEtEe - et - A B RV ERFF ST TR RIE S -
BAFTERAEZR P I (s RS.5-5 U R 12580 - @B A 0.8mm HYZBIH5HELR -
FrAREREILVEF B A RERESER  (DITERHEER I L T ime R R A s E
0~5Smm> (2) 5 MG ] E A 3 T IR DR Ry Wi A RIS # SR 2 TR ]
DIBARERREHR A — B 22 HE[E] 01 Smim (3)6 -1 PH BLEE U B EE S 7 [ A —
BB AR > BB RIS R IIRZENTaEe © QIEFT~

e e E-—-E_:;JE:‘.:!--, el BN .

B 18 T{ELRAL AT HHINEI 41

p— F: Jsm
@als

[EZ 19 FIEEA Mt KT BT R ErnEE
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@7 21 HFHEA EE é\ﬁ’l‘%%éﬁﬁ

3.1.1 BRI TR AR B 5T

SRAIFEAG AT P LM A S R B (R AR A RIS A S RAIAS Y E RS 1E
BERREIA - AEASGRSE e RcA ARAIMER AR R RS SRS - A AR A A n] i A - [
S AT HEE AN RE I LGB E 1L (censeil cable) - [RIFEAVNEI ST = REALHG « TUREAERS »
TIREAERS ~ NHEIERG - TS - /U E R A - BB T R S ey
BRICAS ©
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3.12 HREESGIEERBERFEER

— 5% 4% R (S A1 i)

B 22 FiFHEA= 00~ 7o o8~ £ VRIS > RSBt AEhE - o 8)#ErEE
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LURIRTERINERT ~ SER B FEfR S I SRR - EHR(FR IR - IR P40t
BRURE—LEEY) - /B RS S M S ERE L =« TSR E RO ST -

H LR B (BURE — ~ =EEED) - m UK > L@ BT IE 218 I S A T S A A R Bk
% MHEZEH - ETER > A FREBZEENVEL - HMEBHEREZEREE) - i H
BLIPREZ RN E B MR - HEZERITTROR - £ a2 b el i & s grb sk
PR - AP ECRIGHIIVE - 1T m BN > SE R ERR RS A A RCRATEEE ST - IS (IR A

R R RS EIIRE > BB RG R BT R EES T - 5
3-struts IR AUSRAIELBG BT > WIHSEIRAIRTREELAE ¢ (—)w/EA — R 5 U n] ZEm i
PR - B O AT R R ~ Prdl] o (CEPRFF RV B AR B LHEIIIRIE T - (8
RISEFTARE N I8 N » B OB 2 -

B 23 =it AR BT R R Rt LGS R R B 4

FE 3 struts tensegrity 45FE 2 struts ~ cable ~ MIFEAGHY SR T ERREHIR G - B0
4BTE struts (VR Ry s > cables BYRIE Sy con BEBGTR RN b > = AP 0 B THESHIEEEE K
v BRI FROREL

s/c =2 =1.467
s=r+3+ 2-\/5
=r \/1 + J§
BETE 3 struts tensegrity fi 2 RN R AVERS R > T PR EE T EL R Tl B A

HLE - EeaVEATA rTREAVRERERA (5 - F— et » S RERARIAER © 40 N EFr
71N 10 TR (7 > FEHC-FEE TR RO B A E -
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TRt n i RS R IR B TS - H P BN R B

(1) MEERHI S FRITORFFHIEARIIEE - S8R ANEIR 4 - A -

(2) HHFEAVALESE cables FZTHAL - MIETHREIZ . - KA R THEEUE S HZERIR
/N FEFEFRS IR LA NRE » RSB TR S S EE RN - I RN & -
3) HEulHE—EREGRAS BTl - ARA(ES) B HIHRER (R A 2= T
K - JEFEHRY IR SETEARE - N E S ATRRERTIE

T EELEERRMIIELAT 6 B - STam i A FI B S R fy45HE -
YEE & cables &

2) PR E

B AERAS—HITHS

4) B S REERANERM&

) bEEA AR
)

(1
(
(
(
(
(6) N2 AR
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3.1.3 DA grasshopper NHY kangaroo ¥MNEZRIEHE 3-struts TRAIEERE L4

Kangaroo

Kangaroo & Grasshopper f I ] Y —EEVE T RSV ERE ME > FIFERATTT
AR B 5747) 2 1)) - Kangaroo {17 ELBLEE ] IR BI (M X T MR B PSR 521y
TESEIFE > BIIpTAMORIE i1 - 5SS B IEF S EE T 2 R A A
TEFITET T B AR - MEZSR EYIRERT R & HVE T 8E B KN Kangaroo AR
BTHE  BEREBASHEZIHERE THVRE - SR P B RBETAVER -
Are—EYEthaasrVEE - LBENEE  HHERANE  BREE AR
s - S TEIEMIMEAS ] DU sEromLine [JLjHE AMBHEIEEY AT
ME > fts ﬁzi%E’JIﬂIJS‘ ,\ = \ FF MR TiRE %
FAEREN T - FHHYINTH XGRS E A H R A S [EEHIRED
W FE 2T N AR e

Kangaroo 77 i /7 AF TR % fi § ik T B RS 12 T A i R Y
BT - Fra st s AT (S8 Y

SOE ~ EIIHYEL

ERESEFE )TN
TS -1 FT P EY Y-V T POy _
- e |
Ada
oIS |
>0
3 s00 300
@
5@
2
&5
8 &
e
T
%
P
pd

030014 ;2

“Command:
(B [ New [Flfot FIMd @O @l [Jhg [Ta [ed ko Dbu'-dD:h:lDlhhﬁ'
CPlane x-112833  ¢162009  z0.000 W Stnts Snap  Ortho  Planar Osnap  Record History

[E5% 27 grasshopper #5231 77 =0 HL4E S
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Grasshopper HJfF » S3HI4AE 3 1R struts 119 (F% cables PIETRHERYE - FURISREMHIZ
(SpringsFromLine) » cables 3t 17 F ELEABF A5 HIBIBRIEGRIE) » FIAER VS RFE(H
FIRETEIRARIEIE) - scrues {ERRTERAEN R IEAIFREE MG RIE » THRISRICHIT
ST CR T84 » DR SRR 2+ serues (IR & 50 53 BT ELS 7 s
AIHEH > B HEFFAVASHEATUIREATET & - FLAASE scruts —(BIHL—HE /) (UnaryForce)
JIELRS Z WL U5 L) » e BT E I » (TR )
A1 FE A B (KangarooPhysics) BA{ T FEVV L FLRSAUE Fyl5— MR —5C -
5351 VR SimulationResee MR - PR THEE

LR
EE(EER R EAE L MRE T = {EZ A (Number Slider) > 55 —{[f & cables # a1 T2 ERFE

AR (rest length) » 55 —(f#F struts BPZATHE LS U {E(UnaryForce) » 25 = {[E/E cables
A5 E (stiffness) o

original length *1.0 original length * 0.9 original length * 0.8 original length *.0.7 original length * 0.6

original length * 0.5 original length * 0.4 original length * 0.3 original length * 0.2 original length * 0.1

original length * 0

[EZ% 28 kangazoo H[E|E UnaryForce DL K, Stiffness » rest length Ay L [E]

FEFTRAEE strats BTz @005 [ JTEUE (UnaryForce) DL % cables HY |58 [ (stiffness)
HECENEUE » #0517 (UnaryForce) F5+100 > cables [Yfill[5% fE (stiffness) £ 10 > cables

63 e fE E AR REAY R BB W1 R (rest length){if rest length *0 F] rest length *1 AJH 8884
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ERER 1.0 B ERRIREIRE -

ravity —150 ravity =110 ravity +112
gravity —450 gravity —-350 gravity -200 g Y £ ¥ & ¥
o K
\
X
e
gravity +182 gravity +220 gravity +300 ? gravity +400

B 29 kangazoo HI[E|E rest length) DL stiffness »:UnrayForce A% (L [E]

FEFTRABEE cables iB[af2 EARTEHT R /E (rest length) » LUK, [E]7E cables HYI75/E
(stiffness) ° 5% E BE /Y rest length*1 » [l[58[E stiffness 10 » #0057 EE & [E (L +500

F -500 HYHYHTEEAE - HASFRUR RS EARRH VR E - RAYEE+100 [T - E 100
BESEEH EIATRERRRE - B EHEE-350 £-500 i » B AKX @ HufT45MEE
i EASENTHEE - B JBUETE+220 F+400 SRET - SOF RPN RETHREE - A
FREZGEZE AL L

cables stiffness 9.8 cables stiffness 9.4 cables stiffness 8.8

cables stiffness 8.5 cables stiffness 7.9 cables stiffness 5.5

cables stiffness 0

B 30 kangazoo H[EZE rest length LKz UrayForce » stiffness HYSE (L&
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FEFTRFEE cables A2 2 ARREHY R (rest length) LUKz strues BTS2 B CG [T 8{E
(UnaryForce) » BITHEIE T HIELE cables #[F TR EARRRHYR AL £y rest length*1 » struts fifj5Z
A0S [ JT8{E (UnaryForce) £5+100 > cables HYl[55 [ (stiffness) H 0 2| 10 AL -
SCE AR M50 R E R N > AT 23 A AIERDR - BUEAE 8.8 DU NHYIRREHE
FBHES,  SEATSH B R SORAAS FIETF - BUETE 9 51 10 2RI BT IERE)
A ERRREE Ry 10 -

NG

A/NE#E ] Rhino 4N Grasshopper S5 1 —ERYE T 24NV BB S
Kangaroo > FEIAF R B0V 77 AR & L3 i E) - #(EEREUr > —(E8REE
BIREE I o (PR B PTER AR R 8 SATE NE F sl AREDISUE - HRERIEE S
Fi Kangaroo #5258 » = (EEE R AR S RRRATIIS Bl » DUR o] DA g (e
UnaryForce #({H) > SR E H FOREEAVIRAE © AL > Grasshopper Fit & IEMHUE A
FEEFE (FEBENSSEE AR N RIS i i B ES -

32 (3-struts) FRAIFEACESIEETIEEAERE

e R R EkEE BHYE » SIRSEEREE ERUSTER e 1R - T T
(controllable rigidity) 2 7] [H] [ FESE YR AT G SLZ —+(Sterk 2006) - [l P41E TAZ I
et (EREVERR AL 2 ST IR RS U H A BRI RE T] o A dfie P EIEZR BT R g 0 m]
FEEHEIPEAVER - ERTEIRRAERERVIRE o SRR (R © PRIV E EiEB LT
VO{EFEF? -

(RS « ARV T =R BT BAR SRR - 0 HLERTT Al ik -
()i - S CrHAY S AE D o] DURE R SR 2 e £ 4 -

(3)igRe ) - JARAEHE] 6 BFIEAIRN - DURGR () EEIERERAL -

(WS b - e EEEERRr AN - FEZEIREIREN: -

(i

fr

i

3.2.1 BigE—

SRR R AR RTREE A ACPAER b - T B4R LN AHRERL - (HLUB R KPJ5 20
FEFEFESR - bR T ESNEHY B TR E W IEHEEY D - Ffh e =iz Rsa e ez
REE 2 ST EIRIEEE b RIEE o MG ATFRRK |
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b/c=036 (MU ARUNEGEELL TS i)
b/a=026 (VUfEF AHUNEELLTEE ()

FIEERIE E R R AL B - SOASHRAVE R LR - L E AT RERJIE AT - ilRE
RIS ALRS A > NSV AR B A Rer = EA - (iR B R A T
AYEND > A AT ET VA EZ R LA RIGIE - PHHAVE SR - EERERFERENR
BRI E TR SRR A E B R R R TAVIPRE - Fr LUK IR SR R A T U E
HEVIETE - QA EAEREREGR AV EBRIEIIE -

DR R BRSO = [ B A AR PR - AEFRPRY IR RIS TRIE] - TR FRIRARHY AR E i > m] A
AEEIATR - (FRI— R GEARILEN R R A > MOAE RIS R A RIRER IR -




(Tatiana Olejnikova ,2012,Double Layer Tensegrity Grids)
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