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IIEPINHYH

IHEPIAHYH

H dumlopatiky epyocio ‘Kotaokevéc elkvotipov-Oantipov’ (Tensegrity Structures-
Cable Dome) mpaypotoronke oto mhaicta tov AILM.E. ‘Aopoctotikdg Zxedtoopoc

ka1l Avéivon Katackevav’, EMIIL.

Yxomdg G €ivar 1 dlepedVNON TNG GLUMEPIPOPAE TV cvotnUdtomv tensegrity. Ta
oLoTHaTA AVTE givol YOPIKE SIKTVOHATE TOL OTOTEAOVVTOL amd €PEAKVOHUEVO UEAN
KoAwdiov wor OAPBOHevo PEAN O0KOD KOl 1GOPPOTOVYV AOY® TNG EVIOTIKNG TOVG
KaTdoToonG. Avikovv otnv Katnyopic Tov eAevfepov cOUITOV Kol OgV omontodv
deopevoelg oto opllovtio emimedo yw vo 1coppomncoovy. Ot €PEAKVOTIKES Kot Ol
OMRTIKEG EVTAOEC TOV avomThooovVTaL 6T0 HEAN BETOVV TO YWPIKo dikTOwa tensegrity

G€ 160ppoTia.

Yto. Ke@AAato Tov aKoAovBovV yivetarl Hio TpoomdOelo TPOsGEYYIoNG TS GUHTEPLPOPAS

TOVG,.
>10 Kepdhato 1 mapovsialovrol KataokevES POCIGUEVES GE QLTI TNV TEXVOAOYIAL.

Y10 Kepdloo 2 meprypdpovror HEBOOOL Yo TV KATOGKELY] TETOIWV TPOGOHOIMUAT®V,
KaOdg Kot 1 dladikacio Kataokevng evog tensegrity 3-dokmv mov mpayatorombnke 6to
Epyoaotipro Metailikd Katackevmv tov EMII. Xto Kepdiao 3 yivetar o gicoymyn
ot Habnuatikny avdAvon tovg, mapovotdlovtal ot katnyopiec tov tensegrity kot He T
Bonbela elodoewv 6TOVG KOUPOVG, TPOKVLITOVY EKPPAGELS Y10l TIG ECMTEPIKES EVTAGELS

Kot ToL PINKT TOV LEADV TOVG.

Y10 KepdAaio 4 avardetarl n cupmnepipopd evog tpomomonpévon tensegrity 3 — dokmv. H
aviAvon Tov TEPLYPAPETOL 00MYEL GTOV VLWOAOYIGHO NG SULVOMIKNG EVEPYEWNS TOL

GLGTNHOTOG, TOV EMUNKOVEEDV TOV HEADY KO TOV UNKOV TOVG,.




IIEPINHYH

Y10 Kepdiao 5 avaddetor 1 Gupmeptpopd evog cvotipatog tensegrity kdtom omd
emPoln €vog dSwvuopatikod TOEov otnv maveo Pdorn tov. AlaTvRdvVovIol EmioNG

EKQPPAGELS TTOV OIVOLV TIG ECMTEPIKEG OVVALELS, Ol OTTO1EG EVIEIVOLV TO GVGTN AL

Y10 Kepdhiao 6 avtikobiotavror to mAevpKd KoOADSW e O0KOVUG Kot HUEAETATOL M
amoKplon g kataokevns. Xto Kepdlowo 7 mapovoidlovror HéBodot bpeong oyNHATOG.
Y10 Kepdhowo 8 avaivetar n cupnepipopd e otoyeiddong otéyng tensegrity kot to
amoTEAEGHOTO. GLYKPIVOVTOL HE avTd oL TPoKvITOVY 0md 10 Aoyiopikd Sofistik. 1o
Kepdrawo 9 de&dyovtarl TapapeTpikés avaADGES GTO XUPOKTNPIOTIKA HEAN TG OTEYNG
mov HeAdetnOnke avalvtikd kot mepapotikd oto Kepdiowo 8. ta Kepdiowo 10 o 11
nepltyphpovtal otéyeg tensegrity mov £xovv KATOOKELAOTEL OTI XLEOVA YIOL TOVG

OMopmiakovg Ayovee g Kopéag kat yo to Xtddio Giorgia Dome otnv Atidvro.

H avéivon mov mpaypatomoteitan og OAn v mopeia ¢ gpyaciog b odnyel omnv
Katavonon g wwitepotntag tov  tensegrity kot odnyolOpacte og  mOADTIUO

oculrepdoilata To omoia mapovstaloviol 6to Kepdiato 12.

Y10 Iapapmua A mapovctdlovtal ot avOADCELS TOV EMYEIPNCALE, TPOKEUEVOL V.
KOTOVOT|GOVE TNV GUUIEPIPOPA TV cLOTHHAT®V tensegrity 3-dokdv kot 6€ 6TEYES, Ot
omoieg OHmG TehMkd Oev Hag odnyodv o€ amoTeAéoHATO Yo TOVG AGYOLS TTOV

TEPLYPAPOVTOLL.

Téhog, oto onpeio avtd Ba NBera va gvyoapiomom Kupimg tov kabnynt X. lavié ya
Vv emoToéVN Tapakolovdnon g SuTAoUOTIKNG, Tov ®0odmpr PpaykdTOVAO YO0 TNV
onHavtiky cudPoAn tov He 1o Bépa e€apunvov ‘Koataokevég eAkvomipov — Ountipov
(Tensegrity)’ mov exmdvnoe katd ™ dSidpkelo Tov Habnpatoog tov ATIME: Eyedtacpoc
Kolodiwtov Kataokevdv kot MepBpoavov, oto EMII- 2002, tov k. Eevopadvia Atyvo
vy v adoAoyn Ponbela Tov 6TV KOTAGKELT] TOV PLGIKOL TPOGOHOIMUATOC Kol TNV K.
Ioapérlho Baotlomoviov yia T1¢ Vodei&els g 06ov agopd oto Tpdypappo Sofistik kot

Yl TIG GNUOVTIKES TOPATN PN OELS TNG.
Nikn Kapayewpyomoviov

OxtmPprog 2003




ABSTRACT

ABSTRACT

This dissertation entitled ‘Tensegrity Structures — Cable Domes’ has been accomplished

during the master course “Structural Design and Analysis of Structures’ at the NTUA.

The objective of this thesis is to examine the behavior of the Tensegrity systems. These
structures are consisted of tension members and compressive members (struts) which are
in equilibrium. They are classified as free bodies with no commitment at the horizontal
level, in order to be equilibrated, is needed. The tension and compressive forces that are
developed among the parts, cause nodal forces that render the tensegrity truss elements in

equilibrium.

The chapters presented at this thesis, attempt to provide an approach of these systems
behavior. Chapter 1 presents constructions based on this technology, while Chapter 2
describes the simulation methods of those constructions, as well as the construction of a
3-strut tensegrity, which has taken place at the Steel Construction Laboratory.

Chapter 3 involves an introduction to the mathematic analysis of 3-strut tensegrity and
with the help of nodal equations and expressions, regarding the internal force and the

length of the parts, are concluded.

Chapter 4 analyses the behavior of a modified 3-strut tensegrity. The analysis described
here concludes to the calculation of the potential energy of the system, as well as to the

calculation of the members elongation and their new lengths.

In Chapter 5 the behavior of a Tensegrity system under the enforcement of a vectorial arc
on its upper base is described. Expressions regarding the internal forces are formulated.

In Chapter 6 the lateral cables are replaced by strus and the response of this construction

is inspected.
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In Chapter 7 the shape formulation methods are presented.

Chapter 8 analyses the behavior of an elemental roof Tensegrity and the results are

compared to those resulted by the *Sofistic’ software.

In Chapter 9 parametric analyses of main members of the roof studied analytically and

experimentally at the Chapter 8 are conducted.

Chapters 10 and 11 describe tensegrity roofs that have been constructed in Seoul for the

Olympic Games and Giorgia Dome stadium in Atlanta.

The analysis that is taking place throughout this study, contributes to the comprehension
of the tensegrity distinctiveness and conducts meaningful conclusions presented in
Chapter 12.

In Appendix A the analyses that have contributed to the understanding of the tensegrity

systems (3-strut tensegrity and roofs) behavior are presented.

From this point, | would like to thank my professor Dr. Ch. Gantes for his supervision,
Mr. Theodoros Fraggopoulos for his valuable contribution regarding his work on
‘Structures consisted of tension and compressive members’ as well as Mr. Xenofonta
Ligno for his substantial help about the formation of the natural model. Last, but not
least, | would like to thank Mrs. Isabella Vasilopoulou for her help regarding the Sofistic

software and her useful notifications.
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