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Eicaywyn

A6 Tn dekaetia Tou 60 Kal PETA, o1 oTEyeg atTd diKTUO KaAwWdiwvV dpyioav va kepdi-
Couv TO eVOIAPEPOV TWV TTOAITIKWV UNXAVIKWY KAl TWV ApXITEKTOVWYV, avoiyovtag véoug opifo-
VTEG OTO TTEDIO TNG MNXAVIKAG KAl TNG ApXITEKTOVIKNG. H IKaveTnTd TOug va KAAUTITOUV TTOAU
MEYAAQ avoiypaTa Xwpig evoldueses aTnpigelg kal va TapaAapBdavouv @opTia TTOAU peyaAlTe-
pa atd 10 id10 BAPOG, TIG KABIOTA IDIAITEPA OIKOVOUIKEG Kal TTOAAEG QOPEG aTTOTEAOUV TN Lova-
OIKr) AUon yia Tn oTéyaon PeyaAwv Xwpwv. ETITTAéov, HE TIGC aouvhBIOTEG HOPPEG TOUG, Bivouv
TTOAU Spop@a aioBnTikG atmmoteAéopara. H €£ENIEN TwV NAEKTPOVIKWY UTTOAOYIOTWV €KAVE OU-
vatr TNV €1miAuon peydAwyv CuoTNUATWY LN YPOUUIKWY €6I0WOEwWV, Kal Bordnae aTnv avamTu-
&N peBOOWY QVTILETWTTIONG TNG KN YPOAMMIKAS CUMTTEPIPOPAS Twv KaAwdiwv. ZTnv EAAGSa TO
KOAUTEPO TTAPAdEIYHO KAAWDIWTAG OTEYNG ATTOTEAEI N avnpTnUévn oTéyn Tou ZTadiou Eiprvng

ka1 ®iIAiag oto PAAnpPo, TToU KATAOKEUAOTNKE TO 1983.

2KOTTOG TNG gpyaciag auTAg €ival va TTapoucidoel Tn CUUTTEPIPOPE Twv SIKTUWV Ka-
Awdiwv, KaBwg emmiong Kal Ta BApara TTou akoAouBolvTal yia TNV avaAuan Kal HEAETN QUTWV.
MNa TG avaAloelg Twv dIa@OpWV TTAPABEIYUATWY XPNOIUOTTOINONKE TO TTPOYPAUUA [N YPORLI-
KNG avaluong CABLES3, trou divetal ammd toug P. Broughton kai P. Ndumbaro, evw n otéyn
Tou Z1adiou Eiprvng kai PiAiag xpnoiuoTrointnke wg Koivoe TTapadelypa, yia va UTTOPEi va Yivel
KATToIa OUYKPIoN METAgU Twv dla@opwy peBOdwv avaAuong Trou TTapoucidlovrtal. H epyacia

XWpIZeTal o€ OKTW KEPAAAIQ KAl TPIG TTAPAPTAATA, OTA OTTOIx YivOVTAl GUVEXEIG AVaQOPEG.

AvoAUTIKOTEPQ, OTa U0 TTPWTA KEQAAQIO TNG £pyaATiag yiveTal o oUVTOUN TTOPOU-
oiaon Twv KOAWSIWTWY KATAOKEUWV Kal EI8IKOTEPA TWwV SIKTUWV KaAwdiwv, KaBwg eTTiong Kal

KATTOIEG BACIKEG APXEG OTIG OTTOIEG BACiCETAI N ASITOUPYia KA N LEAETN AUTWV.

21a emmOpeva dUO KeQAAala, To TPITO Kal TETAPTO, ava@épovtal dUo LEBodol TTpoKa-
TAPKTIKAG avaAuong SIKTUWV KaOAwDdiwv ae aTAdIO TTPOUEAETNG, N TTPWTN TTPOTEiVETAI OTTd TOV
J.S.Gero, kai n deUTePN o116 Toug J. Szabo, L. Kollar kar M.V Pavlovic. Tnv k@6¢ pébodo ako-
AouBouv apiBunTikd TTapadsiyparta, Kabwg €TTioNg Kal GUYKPITIKOI TTIVAKEG HE TO ATTOTEAETLIO-
TA TTOU TTPOKUTITOUV OTTO TIG HEBAOOUG AUTEG, KAl QUTWVY TTOU TTPOKUTITOUV aTrd TIS avaAUoEIg

pe 1o Tpoypappa CABLES.



2710 TTEUTITO KEQAAQIO EeKIVAEN N avapopd oTn ouyxpovn peBodoloyia avaAuong Twv
EPEAKUOEVWYV KATAOKEUWY. ZUYKEKPIUEVA, TO KEQAAQIO QUTO ava@EéPETal OTNV €UPECN OXMUa-
TOG, TTOU OTTOTEAEI TO TTPWTO BAKa TNG avAAuong, agou TTPoadIoPICETAI N YEWUETPIO TOU POpPE-
a, n omoia Ba An@BnR wg apxikh yia TNV TEpaITEpw avaAuon. To ke@AAalo TTOU aKOAOUBEi
ava@épETal TN N YPAUMIKY avdAuon TTou YiveTal, TTPOKEINEVOU va UTTOAoyIoTOUV OI TTapa-
HOPPWOEIG KOl Ol EVIATEIG TTOU avVATITUOOOVTAI OTA BiKTUO KAOAWDSIWV Kal 0TO €BOOUO KEPAAAIO

YiveTal pia ava@opd oTn pn YPOUUIKAR SUVOUIKE avaAUoh TWV KATAOKEUWY QUTWV.

210 Oyd00 Ke@AAQIO divovTal Ta OTOIXEIQ TTOU XpNOILoTIoInénkav yia Tnv avaAuon Tng
oTéyng Tou Z1adiou EipAvng kai PiAiag pe Ta Tpoypdppara Easy kai CABLE3, kaBwg eTTiong

KalI TTIVOKEG € TO GUYKPITIKA ATTOTEAEGHATA TWV BUO TTPOYPAUMUATWY.

TéAog akoAouBouv Tpia TTaPaPTAMATA. ZTO TTPWTO YiveTal Hia TTapouagiacn Tou ZT1adi-
ou EipAvng kai PiAiag pe 6Aa Ta attapaitnTa oToixeia yia TG didpopeg avaAlaoelg, Kabwg ETTi-
ONG Kal @WTOYPAPIKO UAIKO UE OAEG TIG PACEIG KOTAOKEUNG TNG avnpTNUEVNG OTEYNG. 2TO O€U-
TEPO TTAPAPTNUA YIVETAI WA TTEPIYPAPL) TWV TTPOYPAUUATWY TTOU XPNOILOTTOINONKav yI' auTh
TNV Epyacia Kal 1Idiaitepa Tou TTpoypapparog CABLES, evw oTo TpiTo divovTal Ta aTTOTEAEGHO-
Ta Twv avaoAloewv TnNG oTEyng Tou 2Tadiou EipAvng kai PiAiag TTou éyivav Pe To TTPOYPALUA

CABLE3 kai TTou XpnaoiloTroloUvTal yia Tn oUyKpIon HE TIG dIAPopeg HEBOOOUG.

I. BAZIAOIMOYAOY
OkTwpplog 2001



Abstract

After the sixties, the cable net roofs begun to stimulate the interest of civil engineers
and architects, opening new horizons in the field of engineering and architecture. Their
capacity to cover long spans without intermediate supports and to carry large loads, much
larger than their self weight, renders them particularly economical and sometimes the only
solution to roofing large spaces. Moreover, with their unusual forms, differ from all the other
conventional structures, something that makes them extremely appealing. The evolution of
the computers made possible the solving of large systems of nonlinear equations and
assisted in developing the methods that deal with the nonlinear behaviour of the cables. In
Greece the best example of cable net roof is the suspended roof of the Palais de Sport in

Faliro that has been constructed in the 1983.

The purpose of this thesis is to present the behaviour of the cable net roofs, as well
as the steps that one may follow for their analysis and study. For the analysis of the various
examples, is used the program of nonlinear analysis CABLES, that is suggested by P.
Broughton and P. Ndumbaro. Furthermore, the roof of the Palais de Sport in Faliro is used as
a common example for comparing the various methods of analysis presented. The thesis
consists of eight chapters and three appendices.

The first two chapters present briefly the cable structures and especially the cable
nets and also gives some basic principles on which is based the function and the study of this

kind of structures.

The next two chapters, the third and fourth, are refering to two methods of
preliminary analysis of cable nets, the first suggested by J.S.Gero, and the second by J.
Szabo, L. Kollar and M.V Pavlovic. Every method is followed by numerical examples and
comparative tables with the results of these methods and the results of the analysis with the
program CABLES3.

From the fifth chapter begins an approach to the modern analysis of tensile
structures. In particular, this chapter refers to formfinding, that constitutes the first step of the
analysis, since it defines the geometry of the model, that will be taken into account as the

initial shape for the further analysis. The chapter that follows focuses on the nonlinear



analysis that must be done in order to calculate the displacements and the tensions of the
cables, whilst the seventh chapter introduces the nonlinear dynamic analysis of these
structures.

The eighth chapter gives some important elements that have been used for the
analysis of the cable net roof of the Palais de Sport with the programs Easy and CABLES3,

and the comparative tables with the results of the two programs.

Finally, there are three appendices. The Palais de Sport is presented in the first one,
with all the elements that are required for the various analysis, and there are also some
photographs that show the different fases of the construction of the roof. The second
appendix describes the programs that have been used for this thesis and especially the
program CABLE3. The third one contains all the results of the analysis with the program
CABLES3 that have been done for the roof of the Palais de Sport.

I. VASSILOPOULOU
October 2001





