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2YNOWH

O1 TTUOOOUEVEG KOATAOKEUEG E€ival TIPOKATAOKEUAOUEVEG
KATAOKEUEG, Ol oTroieg atroTteAouvtal amd TTAARBOG cubUypappwY
PABOWV ouvOedEUEVWY APXIKA OE IO KAEIOTA KAl OCUOKEUAOUEVN
ovToTNTA, ME Tn OUVATOTNTA VA AVATITUOOOVTAI OTN OUVEXEIQ OE€
OTATIKWG €UOTOBEIGC DOUIKOUG OXNUATIONOUG HEYAAWY aVOIYUATWY,
IKavoug yia avaAnyn @opTiwy.

AKpIBwWG xdpn o©€ aAuTh TN KOIVOTOWIKA 1816TNTA TOUuGg, Ol
TITUOOOMEVEG KATOOKEUEG Tapouoidfouv onUavTika
TAEOVEKTAMATA £€VAVTI TwWV AVTIOTOIXWV OUUBATIKWY Yyia €va
OPKETA €UuplU QACHO €QAPHOYWYV, ATTO TTPOCWPIVA KTiopaTA HE
TOIKIAOUG OKOoTToUG (ekB€oelg, aTmoBAKeuOon KTA), IKpIWUATA,

KataAupata yia xpAon HETA atmd KATAOTACEIG ETTEIYyOUOAS aAVAYKNG



(ociopoi, TAUMMAPESG), £€wWG KOl  €QAPUOYEG OTn  dlACTNUIKA
Biopunxavia.

H Acitoupyia Twv TMTUOCOUEVWY KATAOKEUWV PacileTal oTa
Aeyopeva  Ztoixeia-Tumou-WaAidiou, deuyn OnAadny pdaBdwv
OuUVvOEDEUEVWY HETAEU TOUG O€ €va eVOIAUECO OonUEio, €TOI WOTE va
Exouv Tn duvatoTnNTa OXETIKAG TTEPICTPOPNG, EVW TauTdxpova TaA
akpa TOUug gival apbpwpéva ota akpa GAAwv ZTW. MoAAa ZTW
ouvOEovVTal HETAGU TOUG YIA va OXNUATIOTOUV HOVADEG HE KATOWEIG

KAVOVIKWY  ToAuywvwyv. Kart EMEKTAON, TTOAAEG  pOvVADEG
ouvdéovTal KATAAANAa, €101 WOTE va OXNMATIOTOUV ETTITTEDEC N
KAUTTUAEG TITUOOOUEVEG KATAOKEUEG.

Baoikfy peAeTnTiIKA  amaitnon  autou Tou €idoug TwvV
KATAOKEUWYV ATTOTEAEI TO YEYOVOG OTI €ival OTATIKWG €uoTaOEIG KAl
eAelBepeg TAOEWV TOOO OTNV €VTEAWG KA€I0TA, 0600 KOl OTNnVv
EVTEAWG AVATITUYHEVN HOP@N TOUuG. QOTOCO, 0 EVOIAUETEG HOPPEC
TNG d1ad1KAOIag avamTuéng, UTTApPXoUoEG aoupBaTdTNTEG avAapeoa
OTO MAKN TWwWV HEAWV -0l OTTOIEC UTTAKOUOUV O€&€ OUYKEKPIUEVEG
YEWHUETPIKEG OUVORKEG- odnyouv oOTn OnuIoupyia €eVTACEWYV, ME
AQTOTEAECHO TNV  EUQ@AVION TOU @QAIVOUEVOU TOU aKapiaiou
AuyIOpOU, HEOW TOU OTTOIOU Ol KOTAOKEUEG oTaBepoTToloUvVTal OTNV
TEAIKA aQvamTuypévn Mop@rn Toug. H oTartikh amokpion Twv
TTUOOOUEVWY KOATAOKEUWV KAT& Tn OIdpKeEld TnNG avamruéng,
OUVETTAYETAI HIQ EVIOVA UN-YPAUMUIKA CUUTTEPIPOPA WG TTPOG TN
YEWMETPIa. AVTIBETWG, €ival ammapaiTnTo va €MITEUXOE ypaAUUIKA
ENAOTIKI) OUMTTEPIPOPA WG TTPOG TO UAIKO, oUTWG WOTE va HUNnv
avamTuxBouv Trapapévouoeg TAOCEIG Ol OTToiEC Ba odnynRoouv oTN
peiwon Tng duvatoTnTag avadAnwng opTtiou OoTn @Acn AsiToupyiag.

ATo 6ca avagépbnkav TTapatmdvw, €ivalr autovonto OTI éva
TOAU BaoIkKO HEPOG TNG MEAETNG MIOG TITUOOOUEVNG KATAOKEUNAG
KATAOAQUPBAVEI O YEWUETPIKOG OXEDIAOUOG auTAG. AnAadni n ocwoTh
ETMIAOYA TOU €idOUG KOOI TWV YEWHETPIKWY XAPOAKTAPIOTIKWY TWV
povadwVv TNG KOATAOKEUNG, WOTE AUTH va UAOTTOIEI TNV €mMIBUUNTA

A€ITOUupyia KAl TOV OKOTIO YIO TOV OTTOI0 KATAOKEUAOTNKE.



AUuTO TO OTAdIO TNG HEAETNG ATTOTEAECE TOV TTPWTAPXIKO
OTOXO AUTAG TNG €pyaciag, KaBWg dIATUTTWVOVTAI Ol YEWMUETPIKOI
TTEPIOPIOUOI YIA TO YEWHUETPIKO OXEDIAOUO €VOC TOEOU €AAEITITIKOU
oxnuatog, dnAadn evdog TOLOU TuXAiag KAUTTUAOTNTAG.

H kartaokeur evdg poviéAou o€ KAipaka 1:20 atroTeAei T1O
0elTEPO BAMA AUTAG TNG Epyaciag.

TEAOG N TITUOOCOPEVN AUTA KATAOKEUN UEAETATAI OTATIKA OTNV
AQvaTTUYHEVN Hopery utmtd @opTia Asitoupyiag, omou OAa T1a
OTOIXEia €XOUV YPAUMUIKA cuptrepipopd. EmmITAéov emIAéyeTal pia
aTrd TIG HOVADEG Kal HEAETATAI KATA TN didpkela Tng avadimAwong,
OTTou Ta OToIXeia akKoAouBouUv Hun YPAUUIKA ouptrepigopd. H
OTOTIKN MEAETN TpaypaToTrolEiTal pe TR PonABela TTPOYPAUHATOG
TETEPACUEVWY  OTOIXEIWYV HE KATAAANAN TIpooopoiwon Tou

MOVTEAOU.

ABnRva, deBpoudpiog 2001
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ABSTRACT

Deployable structures are space frames consisting of
straight bars that are linked together in the factory into a compact
bundle and can be unfolded into large, load bearing structures by
simple articulation. Their major advantages are the small volume
they occupy during storage and transportation, the ease and
speed of erection, and their reusability. Due to these advantages,
they offer viable alternatives for a wide range of potential
applications, both in the temporary construction industry and in
the aerospace industry.

The function of deployable structures is based on elements
which are called scissors-like-elements(SLE). They consist of two

straight bars that are connected to each other at an intermediate



point by pivotal connection which allows relative rotation of the
bars about an axis that is perpendicular to their plane. At their
ends the bars are hinged to end nodes of other scissors-like-
elements. The basic building modules are assemblages of many
SLEs. Each one of these modules is a small deployable structure
by itself. Many of the basic building modules or ‘units’ can be
connected to each other to form larger, flat or curved, deployable
structures.

The deployable structures must be stable and stress-free in
both the deployed and the collapsed configuration. However, the
structural response during deployment is highly nonlinear,
because there are length-incompatibilities due to the geometric
constraints. On the contrary, the material of the deployable
structure must behave linearly, in order to avoid residual stresses
that could reduce the load bearing capacity.

Taking all the above statements into consideration, it is
obvious that one of the most important parts of the deployable
structures, is the geometric design, in another words the
derivation of geometric constraints in order to achieve
deployability.

The geometric design and the derivation of geometric
constraints for an elliptical arch- an arch of non-constant
geometry — is the objective of this study.

A small-scale model (1:20) is built, in order to verify the
geometric design.

Then, is performed a structural analysis with the finite
element method, both during deployment and in the deployed
configuration under service loads.
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