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EYXAPIZTIEZ

Me Tnv napoloa JINAWMATIKA €pyacia oAOKANPWVETAI 0 KUKAOG (OITNONG HOU 0Tn ZXOAN MOAITIK®V
Mnxavikwv Tou EBvikoU MeTaofiou MoAuTexveiou. Me Tnv a@opun autr 6a nbeka va ekppaocw TIC
€UXAPIOTIEC POU Ot OANOUC OOOUC OUVEBAAAAV, GPeoa N EPPECA, OTNV AMNONEPATWON AUTAC TNG
npoonadeiac,

MpwTioTwS Ba NBeAa va euxapioTow Tov eniBAENoVTa TNG dINAWUATIKAG Hou gpyaaiag, KadnynTr Tou
EBvikoU MeTodBiou MoAuTexveiou. K. Xapn FavTe, yia Tnv avadeon Tou CUYKEKPIKEVOU BEPATOC Kal TNV
Olapkr| Kal unodelyuatikn kabodryynon. H apTia eMICTNHOVIKN TOU KATAPTION KABWC Kal TO €EAIPETIKO
kAiga ouvepyaaiac ouvéBalav kKaTaAuTIKa aTnV OAOKANpwON TNG EpYAciac auTng.

Eniong 8éAw va euxapioTriow Bepud Tov K. Iwavvn Pautoyidavvn, AvanAnpwTtr Kadnyntry Tou Topa
AopooTaTikng Tou E.M.IM kai Tov k. MauAo ©avonoulo, AékTopa Tou TopEa AOHOOTATIKAG Tou E.M.IM.
yla TN CUUMETOXN TOUG OTNV £EETACTIKI ENITPONM TG SINAWUATIKAG HOU £pyaaiac.

Ma Tnv aupeon BonBeia og BEPaTta xpriong AoyIoUIKOU Kal TIC XPrOIMEC GUUBOUAEC Tou Ba rBeha va
euxapiotrnow Bgpud Tov Ynoynpio AidakTtopa E.M.M. HAia ®avacoula.

Ma Tnv Tunonoinon TnG Hop@onoinong Tou Kelyévou Ba nbeAa va euxapioTnow Tnv ka IoaBeAia
BaagihonouAou, Ap. MoAiTikd Mnxavikd Tou E.M.M. kai Tov BaciAn Mehigoiavd, Ynoyneio AiddkTopa
Tou E.M.IM.

TéAog, Ba nBeha va suxapioThow and kapdiAg ToUg YOVEIG Jou, 2nUpo kal Awpd, Kai Thv adeper) Hou,
Biku, n onoia eniyeAnOnke kal To €E®@UAAO, yia TNV UMOCTAPIEN TOUC Ot OAn Tn OIQpPKEId TWV
onoudwv Hou, kabwg Kal TOUG CUMQOITNTEC Kal (PIAOUC HOU YIa TNV CUKNApAcTach) TOuG.

Mapia Kalaparn
IouAiog 2016
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NEPIAHWH

>Tnv napouca OJINAWMATIKN €pyacia dlepeuvaTtal n €nippor TWV ATEASI®V OTNV anokpion Kal Tnv
avTtoxn XaAUBdIVwV PEA®V Kal NAaIoiwv, JEOW TNG £papupoync diaTd&ewv Tou Eupwkwdika 3 Kal Tng
OlevEPYEIAg apIBUNTIK®WV eMNIAUOEWY, PE TN XPAON NPOoyPAUKATOC NENEPACHEVWY OTOIXEIWV.

2TO NPWTO KEPAAAIO, YIVETAI €l0aywyr OTn KN YPAUUIK CUHNEPIPOPA TWV HETAAMIKWV KATAOKEUMV
Kal oTnVv €NIpPOr| TWV ATEAEIDV O POPEIC e DIAPOPETIKEG HOPPEC aaToxiac. lMverar 1diaiTepn avapopd
oTnV €10aywyn apxXIKOV aTeAEIOV HE TO OXNKA TWV IDIONOPP®V AUYIGHOU TOU popEa.

>To deUTEPO KE@PAAAIO napatiBsvral ol JIATA&EIC Tou Eupwkwdika 3, nou agopolv TNV £i0aywyn
apxikwv ateAelwv oe nAaiola. Tiveral eniong €vag oUVTOHOG OXOAIAOHOC TWV EMAEIYeWV Kal TwV
aoaQeiwV TG Kabe dIATa&nc.

To TpiTo ke@Ahaio apopd OAIBOUEvEC au@iépeioTeC paBdouc. ApXIKG napoucialeral n apidunTikn
€NiAucn yia TOV YPAPUIKO AVEAAOTIKO AUYIOMO aTeAouc papdou, oTnv onoia Bacifovral ol OXECEIC
unoloyiogoU Tou Eupwkwdika 3, yia TNV avTtoxn HEA®V O KAUMTIKO AUYIOWO, Kal Ol avTiOTOIXEG
KaunUAeG AuyiopoU. 2TnV CUVEXEID NPpayuaTonoleiTal osipd Pn YPAUUIK@WV avaAUoEwV o npdypauua
NENEPACHEVWY OTOIXEIWY, YIA ATEAEIC AUQPIEPEIOTEG pAROOUC SIAPOPETIKWY AVNYHEVWV AUYNPOTHTWV
Kal dIaTOP@Y, Ol OMOIEC MPOCONOINVOVTAl HE NENEpATUEva aToixeia dokou (beam elements). Ano Ta
anoTeAéopaTa autwv TV avalloewy, EayovTal KapnUAEG AuyiopoU.

>TO TETAPTO KEPAAAIO, €MAEYETAl Kal dlaOTACIONOYEITAl éva €Minedo PETABETO Hovwpo@o MAdicio
TUNIK@V OIQ0TACEWY, OTO OMOI0 ACKOUVTAl KATAakOpupa (opTid, MPOKEINEVOU va €PAPHOOTOUV Ol
EVOMOKTIKEC UEBODOI  eloaywyng daTedelwv. Ta  Tnv  kKaBe pEBOdO  €l0aywync daTtelelnv,
npaygartonoiouvTal YpapuIkEG Kal Wn YPAWMWIKEG avaAUCEIG, Kal OTnV OUVEXEIQ OUYKpivovTal Ta
anoTeAEOPATd TOUG. ZUYKEKPIMEVA YiveTal oUYKPION TNG AVTOXNG, TWV EVTATIKWV HEYEOWV, TWV
OpOUWV I00ppoNiac XapakTnpIoTIKWY KOUBWY TOU QOPEd, KAl TwV AMOTEAEOUATWV EAEYXWV JIATOUWV
Kal HEAWV Yia QoOpPTION PE TO PopTio axediacpou.

>TO NEYNTO KeaAaio, akolouBeital avTioTolxn diadikacia yia £va eninedo PeTaBeTO diWPOPO NAaicio
TUNIK®V dIaoTACEWY. ZTIC PEBODOUC yia TIC OnoieC NPOKUNTOUV dIapOPETIKOI cuvOUAoHoi KaBoAIKwV
Kal Tonikwv ateAeiwv, eEeTalovTal ol nio niBaveg evaAAakTIKEG EKDOXEC TOUG.

2TO €KTO Kal TEAEUTAIO KEPAAAIO nNapoucialovTal Ta Yevika cudnepdopaTta Tng epyaciag kai yivovrai
NPOTACEIC yIa TNV NEPAITEPW JIEPEUVNON TWV HEBOBWV EI0AYWYNG ATEAEIDV.
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ABSTRACT

In the present diploma thesis, the influence of initial imperfections in the behaviour and ultimate
strength of steel members and frames is investigated. For this purpose, Eurocode regulations and
numerical solution techniques, using finite element software, are applied.

The first chapter consists of an introduction to the non-linear behaviour of steel structures and the
influence of initial imperfections in structures with different failure mechanisms. A particular reference
to the choice of buckling modes as the shape of initial imperfections is made.

In the second chapter, the Eurocode 3 regulations regarding initial imperfections in frames are
presented. In addition, some deficiencies and unclear suggestions in these clauses are discussed
briefly.

In the third chapter, the behaviour of simply supported prismatic members under axial compression is
presented. First of all, the theoretical approach of the linear plastic buckling of simply supported
beams under axial compression is presented, which is the background of the Eurocode regulations for
the calculation of the buckling resistance of members. Then, a series of non-linear analyses is
performed, on simply supported members of different non-dimensional slenderness and cross section,
simulated by beam-type finite elements using appropriate software. The results are plotted in the
form of buckling curves which are then compared to the regulative ones.

In the fourth chapter, a typical one-storey building frame is chosen, in order to perform in-plane
analyses, considering the alternative methods for initial imperfections. For each method, linear and
non-linear analyses are conducted, the results of which are compared. Specifically, comparisons are
made among the results concerning the structure’s ultimate strength, internal forces and moments,
equilibrium paths and the results of the calculations of the resistance of cross sections and members.

In the fifth chapter, a typical two-storey building frame became the subject of the same procedure.
The same types of analyses and methods for the determination of initial imperfections were applied,
however some alternative combinations of global and local imperfections were investigated.

Finally, the sixth chapter includes conclusions of the investigation that was carried out in the present
diploma thesis and proposals for further research regarding this matter.





