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MNEPIAHWH

Ta Teheutaia xpovia €xel apyxiosl va e€elicoeTtal kal Tautoxpova va diadideral €vag vEog TUMOG
KATAOKEUWYV, 1KAVOC va OTEYAoel YEYAAOUG XWPOUG XWPIG TNV XPrnon evOIAUECWY UMOCTUAWUATWV.
Ol €PEAKUOUEVEG KATAOKEUEG MPWTOEUPAVIOTNKAYV, HE TNV HOPPN KAAWDIWTAG opopng, To 1953
oTav kal oAokAnpwBnke To oTAdI0 Raleigh otnv Bopesia KapoAiva. Me Tnv pop®n HeRBpavov
gpQavioTnkav To 1957 xdapn OTOV YEPUAVO APXITEKTOVA KAl pNXaviko Frei Otto, evw TNV nNpmTn
ONUAVTIKA £QApUOYN TOUG AMNOTEAECE n OTEYN TOU oAupniakoU oTadiou oto Movaxo To 1972. 3T0
nPwTo Kdl 0gUTEPO KEPAAAIO AUTAG TnG JINAWUATIKAG YiveTal pia mapouciaocn TWV HOPOWV, TwV
XAPAKTNPIOTIKOV TOUG KAl TWV OTATIKWV TOUC CUCTNUATWY, EV® OTO TPITO KEPAAalo napouacialovTal
Ta UAIKA KATAOKEUNG TWV KAAWJIWV KAl TWV HEUBPAVOV.

3TO TETAPTO KEPAAAIO O AVAYVWOTNG EPXETAl O£ €NAMIN HE TOUG UMAPXOVTEC KAVOVIOUOUC Mou
a@opouVv To OXeSIAOUO TWV EPEAKUOUEVWV KATAOKEUWV. Oa npénel woTdoo va onuelwdel OTI ol
Kavoviouoi auToi BpiokovTdl o€ €va Npwipo oTadio, unodnAwvovTtag Ta nepibwplia €EEAIENG auTtou
TOU TUMOU KATAOKEUNG Kal OTI Ol EPEAKUOUEVEG KATAOKEUEG €XOUV MOAAG akOpa va pag dwoouv OTo
HEAAOV.

BaoikG KpITApIO €MAOYNAG YA TNV KATAOKEUN €VOG €pyou and TOV HNXAVIKO, anoTeAsl n
OIKOVOMIKOTNTA TOU £PYOU Kal N KATa To duvaTtov peyaAuTepn aglonoinon Twv avToXwv Tou. AuTO To
NAEOVEKTNUA MPOCPEPOUV Ol EPEAKUOUEVEG KATAOKEUEC agou agonoloUv To 100% TNG avtoxng
TOUG, AEITOUPYWVTAG MOVO HE EPEAKUOTIKEG TAOEIG. 'ETOl dev undpxel o Kivduvog AuyiopoU AOYw
BAiwng, o onoiog pelwvel TNV agovikn avToxn Tng diaToung, aAAd oUTE Kal n KAuyn n onoia €xel wg
anoTéAeopa va pnv alonoisital To peoaio TuAPA TnG. 'ETol oTo néunTo Ke@AaAaio napouacialetal n
OTaTIKN AEITOUpYia TWV avapTNUEVWV KAAWdiwv Kal 0TO €KTO HEAETWVTAI Ol NAPAUETPOI duoKauwiag
TOUG Kal Nw¢ epappodlovTal oTto Npodypaupa avaluong.

MEIOVEKTNUA TWV KATACOKEUMV aUTWV anoTeEAEl TO OXETIKA UWNAO KOOTOG KATAOKEUNG, agou
anaiTeital uPnAn Texvoyvwaoia Kal eEEIOIKEUPEVO MNpoownikd. Eival yvwoTd OTI oI EPEAKUOUEVEG
KATAOKEUEG anoTeAoUV O OPICUEVEG MEPINTWOEIG HEYAAWV EPYWV MOAITIKOU pnxavikou, av oxl Tnv
povadikr, TOUAAXIOTOV TNV OIKOVOWIKOTEPN AUON. Zkondg TNG €pyaciag ival va npoadiopioTouV Td
O(QEAN ToUu KaAwdIwToU (popEa 0c oxEon UE cupBaTikoU TUNOU KATAOKEUEG yia ouvnBIouéva peyala
avoiyuaTa. =Ta ke@dalaia 7,8,9 npoTeivovTal TPEIG evaAANAKTIKOI TpOMnol oTéyaong, dUo KAAWJIWTEG
Kal pia auywc HETAAAIKR KATAOKEUR, €VOG, OUVNBIOUEVWY OIA0TACEWY, XWPOU. XTO KEPAAdio 10
TENOG, viveTal n TeAIkn oUyKpIon TwV AUCEWV O povadeg Bapoug xaAuBa ava TETpaywviko KATowng
nou anaiThénkav, evw To aiodnTikd anoTEAEOUA ENA@IETAl OTNV Kpion Tou avayvworn.
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ABSTRACT

In recent years a relatively new type of structure is developed and spread,
namely tensile structures. They are capable of covering large spans without the
use of any intermediate columns. Tensile structures made their first appearance,
in the form of a cable network, in the year 1953, when the structure of Raleigh
Arena in North Carolina of USA was completed. Tensile structures in the form of
membranes were developed since 1957, first by the German engineer and
architect Frei Otto. The first significant application of membranes was the roof of
the Olympic stadium in Munich in 1972. In the first and second chapter of this
diploma thesis the forms, the characteristics and structural function of cable and
membrane structures are presented. In the third chapter the reader is provided
with information about the materials from which cables and membranes are
manufactured.

In the fourth chapter existing design codes are described. Thus, the reader
can get information about the design loads and the safety factors that an
engineer should use, in order to design and build such a structure. It must be
mentioned that those design codes are still in a development stage, and there is
still a lot of research to be done, until they can be considered as final.

A basic criterion for the engineer, for the choice of the type of structure is,
apart from the economy, the fact that the materials should use a maximum
percentage of their strength. This advantage is offered by tensile structures, since
through the use of tensile stresses, the strength is exploited 100%. There is no
chance of buckling or moments that would cause the cross-section to develop
triangular stress diagrams. The fifth chapter refers to the structural function of
single cables and in the sixth chapter the parameters that affect the stiffness of
the cable are investigated and how they can be applied in the analysis software.

A disadvantage of these structures is their high cost. This is due to the
high level of specialization that it is demanded in order to build such structures. It
is well known that tensile structures, in many cases of large spans (bridges), are
the best solution or the only solution. In this thesis an effort has been made to
compare cable solutions to conventional structures, for ordinary spans. In
chapters 7, 8, 9 three alternative solutions are recommended, two cable-based
and one of a steel frame, in order to cover a space of ordinary dimensions. In
chapter 10 the final weight comparison between the solutions is presented, while
the aesthetic comparison is left to the judgment of the reader.



