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H napoUoa PETANTUXIAKN €pyacia a@opd TNV NEPAITEPW HEAETN BACIKWV JOUIKWOV
OTOIXEIWV TOU PETAAAIKOU QOPEa yia Tn OTEYACN TOU APXAIOAOYIKOU XWPOU TOU AUKEiou
ApIOTOTEAOUG, TO OMOI0O €UpPIOKETAl METAEU TNG 000U PnyiAAng kai Tou BulavTivou
Mougeiou, otnv ABrva.

To HeETAAAIKO OTEYAOTPO ANOTEAEITAl ano €€ KUPIOUC TOEWTOUC (POPEIG METABANTAG
diatoung napdAAnAouc HEeTAEU ToOucg, oI onoiol ouvdéovTal €yKAPOId HE TeEYIOEG Kal
dl1aywVIoUG ouvOEOUOUC duokapwiac. O ToEwToi (popeic avapTwvTal o Tpia evdidueoa
OnNUEid TOUC ano NUAWVA, HEOW MNPOEVTETAMEVWV KAAwdiwv. H guoTdbeia Tou nuilwva
EVTOG KAl EKTOC €MINEDOU TwV KUPIWV POPEWV €EacPaAileTal pEdw OUO MPOEVTETAUEVWV
KaAwdiwv avTioTApIENG. Ano TIG NAEUPEG TNG 000U PnyiAAng kal Tou BulavTivoUu Mouceiou
diaTacoovTal aveEapTnTa NTEPUYIA Yid TNV NMPOEKTACN TNG EMKAAUYNC.

AOY®W TNG MOAUNAOKOTNTAG TOU OTATIKOU OUCTNUATOG TOU OTEYAOTPOU, TWV HN
ouvnBIopévwy diaTopwy AaAAd kal TnG onoudaldTnTag Tou XwpPou nou oteyalel o gpopEag,
anogacicTnNKe n npaygaTtonoinon piag o€ipdg €I0IKWV avaAUCEwV Kdal €AEYXWV TOU
LETAAAIKOU @opéa. O £AeyxoG npaypartonoleiTal yia Tpia Oouikd oToIXEia, Ta
OoNUavTIKOTEPA YIa TNV EUCTABEIQ TOU OTEYACTPOU.

>TO nNpwTOo KepdAaio, napoucialeTal avaAuTiIkKd O METAAAIKOC (POpPEAC TOU
OTEYAOTPOU Kal TO OTATIKO Tou cuoTnuad. Eniong yiveral pia ava@opd oTo NEPIEXOUEVO TNG
LETANTUXIAKNG £pyaaiac.

>To deUTepOo KeAAalo, digpeuvaTal n Bon Twv kKaAwdiwv avapTtnong. H ToEwTn
popgoAoyia Tou oTeydoTpou dnuioupynos npoBANUa otnv TonoBeTnon Twv KAAwdiwv oTIC
B£0€IC NoU UNOJEIKVUE N APXITEKTOVIKN UEAETN, KABWC Ta WIocA and Ta KaAwdia avapTnong
xaAdpwvav. A@oU opioTikonoindnke n 8€on Twv KaAwdiwv avaptnong, SIEpEUVNONKE N
TIUA TNG NPOEVTACNG TOCO TwWV KAAWdiwV avapTnong 60o Kal Twv KaAwdiwv avTioThpIEnc.
Kai o1 dUo 0Oiadikaoiec npayuatonoindnkav yia kabe @opea EexwploTd, YEYOvOC Mnou
BonBnae kal aTn oUyKAIGN TNG KN YPAUMIKAC avaAuong.

>TO TPiTO KEQAAaio, napoucialeTal pia osipd pn YPAUUIK®OV AVAAUCEWV yid ToV
nuUAWva Tou oTeyaoTpou. Aedopévng TnG 1d1opopPiag TnG SIATOUNAG TOU, 0 UNMOAOYIOUOC TNG
BAINTIKNG avToxXNG Tou gival dUokoAoG. O unoAoyiopog YiveTal kal Baon Twv dIaTAEEwV Tou
Eupokwdika 3 (EK3). H avrtoxi nou unoAoyioTnKE OUYKPIVETAI HME Ta apiOunTIKa



anoTEAEOMATA TWV HN YPAUUIK®OV avaAUOEWV yia €AdoTOnAdoTIKO UAIKO Kal yia aTEAEld
nou €xel TN Hop®r TNG NpWTNG KUPIAG 1I01I0L0PPNAG TOU NUA®vVA, n onoia €Eayeral and Tn
YPAUUIKA avaAuon AuyiopoU. Ta anoTteAéopaTta napoucialovTal pEcw dpOUwWY Icopponiag,
€IKOVWYV TACEWV KAl NApAHOPPWOEWY Yid XApaKTNPIoTIKa onueia Tou dpduou Igopponiag
Kal HECW OUYKPITIKOV dIaypaupUaTwy.

2To TETAPTO KEPAAAIo, napoucidlovTal OUoIiwC TA AMOTEAEOUATA HN YPAHUIK®V
avaAloswyv vyia Tov KUplo @opE€a Tou oTeydaoTtpou. [iveral wa npoondbeia yia va
OlepeuvnBei n oupnepIPpopd TOU POpead &vavTl NAEupikoU Auyiopou. Kal oTo ke@aiaio
auTo, YiveTal oUyKplon TNG avToxng nou npokunTtel Bdon Twv diaTdEewv Tou Eupwkwdika
3 (EK3) kal Twv apiBunTikwV anoTeEAEOUATWY. AVTIOTOIXA HE TOV NUA®VA, Ol [N YPAUUIKEG
avaAUlosIG npaypartonoinénkav yia €AacTonAacTikO UAIKO Kal yla aTEAEld Mou €XEl TN
HoP®N TNG NPWTNG IBIOMOPEPNG TOU NUAwva, n onoia €Eayeral and Tn ypPAUWIKR avaiuon
AuylopoU. Ta anoteAéopaTta napoucialovral pEcw OpOUwWV 100pponiag, E€IKOVWV TACEWV
Kal NAapapopPWOEWV Yid XApakTnpioTIKa onueia Tou OpOpoU 1gopponiag Kal HECW
OUYKPITIK®V O1aYPAUUATWV.
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Abstract

The diploma thesis deals with the investigation of basic structural elements of a
steel roof, covering the archaeological site of the School of Aristotle. The site is located
between Rigillis Street and the Byzantine Museum, in Athens.

The steel roof is constituted of six parallel suspended arches. The arches are
protected against lateral buckling by transverse beams and bracings. They are suspended
by pylons at three points from three prestressed cables. The stability of the pylons, in-
and out-of-plane of the arches, is ensured by two prestressed back-stay cables. At the
sides of Rigillis Street and Byzantine Museum, the roof is expanded by means of
independent grid structures.

The steel roof has a very complex structural system. Because of that, the non-
ordinary sections of the structural elements and the importance of the archaeological
site, it was decided to carry out a series of advanced analyses and checks. These
analyses are presented here for the three most important structural elements of the steel
roof.

In the fist chapter, the steel structure and the transfer of loads are described
comprehensively. Moreover, the contents of this thesis are elaborated referring to each
chapter separately.

The second chapter looks into the issue of obtaining the optimum locations where
the suspended cables will be connected to the arches. The shape of the steel roof created
problems to the behavior of the cables. According to the architectural study, the
suspending cables should be five but as a result of the arch shape of the roof, half of the
cables were found to relax under normal loads. As soon as the site of the suspended
cables was defined, the magnitude of the prestress of the cables was obtained. Both of
these approaches were carried out for each arch separately, so that there would not be a
problem with the convergence of the non-linear analysis.

The third chapter presents the results of non-linear buckling analysis of the pylon.
Because of its unusual shape, it is difficult to define its buckling resistance against
compression. Moreover the definition of the resistance is made according to the
normative recommendations of Eurocode 3 (EC3). The non-linear analyses are based on
an elastic-plastic material and accounting for initial imperfections, which have the shape
of the first buckling mode and are obtained with linear buckling analysis. The results are



presented by load-deflection paths, pictures of stress and deformation at characteristic
points along the paths and comparative diagrams.

The fourth chapter presents the results of non-linear lateral buckling analysis of
the main arches of the cover. The chapter focuses on the behavior of the arches against
lateral buckling. As it was done for the pylon, non-linear lateral buckling analyses are
based on an elastic-plastic material and accounting for initial imperfections, which have
the shape of the first lateral buckling mode and are obtained with linear buckling
analysis. The numerical resistance is compared with the resistance which is calculated by
Eurocode 3 (EC3) recommendations. Once again, the results are presented by load-
deflection paths, pictures of stress and deformation at characteristic points along the
paths and comparative diagrams.
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