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MEPIAHWH

>kond¢ AauTAC TNG UETANTUXIOKNG €pyaciac €ival n OuoTNUATIKN avTIUETWNION TNG HNn
YPAUMUIKAG CUMNEPIPOPAG UETAAAIKOV KATAOKEUWY Kal N €€Eao@alion TnG suoTAaBeIdg Toug.

AapBavovTal unown 6Aa Ta €idn pn ypaupiKoTATWY, KABWG Kal ouvduaouoi auTwy.

Apxikd, ava@Eépovral OUVONTIKA Ta €idn pn  YPAUUIKOTNTAG nou pnopouv  va
napouciacToUV O€ Id KATAOKEUH, KaBwg Kal ol d1apopol TpOMNol HEAETNC NOU pNopouV vda
epapuoaTouv. EEnyeital n onuacia Twv apyxikwv ateAsiwv, Kal TEAoG napouacialovTal

YEVIKA napadeiypara.

>Tn ouvexela, avaAUeTal N yun YPAauuikoTnTa Tou UuAikoUu. MapouaialovTal ol 1010TNTEG Tou
dopikoU xaAuBa, kabwg kal didpopec Bewpiec aoToxiag Twv UAIK@WV. AKOUN, ava@epovTal
kanola napadeiypara €nidpaocnc TNG pN YPAUUIKOTNTAC TOU UAIKOU o€ anAoUG (QOpEiG

(nAaoTikn avaiuaon).

'EneiTa, yiveralr ekTevng avagopd OTn PN YPAUUIKOTNTA TnG YEWUETpiag. EEnyouvTtal
avaAuTika n pébBodoc 1oopponiag (1 Euler) kal n evepyeiakn pEB0dOG. AvaAllovTtal MoAAd
napadsiypata anAwv povoBabpiwv cuoTnuAaTwy, aTad onoia neplypd@ovTal Kal ol TEGOEPIG
nieavoi Tponol AuyiopoU, kKabwg kai 6Aol ol Tpdnol avaAuoncg. Akodua, yiveralr avagopd kai
og kdanola napadesiypuara ocuoTnUaTwv pe dUo Babuolc eAeuBepiag, yia Tn PEAETN TwV

onoiwv xpnoiponoloUvTal Kal NaAl ol yvwoTEG pEBodol avaiuong.
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ii H >HMAXIA THXZ MH TrPAMMIKHZ XYMMEPI®OPAZ INA TON ZXEAIAZMO METAAAIKQN KATA>ZKEYQN

AkoAouBoUv nio €idIkd 6éuata pn YPAUUIKAG OUUNEPIPOPAC HETAAANIK®OV KATAOKEU®V.
SUYKeKpIUEva, napouoidlovTal Ta B€uata Tou TonikoU Kal dlaTunTIKoU AuyiopoU. 'Exouv
YIVEl KUPIWC NAPAUETPIKEG AVAAUCEIC O MPOYPAUMATA MNENEPACUEVWYV OTOIXEiWV, Onou
peTaBaAlovrav O1aPopeC NApdueTpol, ONWG yia napddsiypa Ta naxn TwV OTOIXEIWV TwV
dlaTouwv N n 6€on kai ol dlacTACEIC TWV evIoOXUOEwV. Ta oupnepdopaTa nou Npogkuyav

gival xpAolpa yia Tov oxedlaopd evog HETAAAIKOU HEAOUG.

TéNog, HEAETAONKav dUO XapakTnpIoTIKA €idn (opeéwv nou napoucialouv npoBAnuarta
aoTabelag. SUyKeKpIpéva, napouaiadovtal 0 AUYIOUOG TOEwV Kal KEAUPWV. 'YoTepa anod
ouvTopa BewpnTikG unodBabpa, YiveTal KUPIWG aApIBUNTIKN AVTIHET®ONION TWV BepdTwy,

HMECW NPOYPAUUATOC NENEPACUEVWY OTOIXEIWV.

METAMNTYXIAKH EPFAZIA FNQProY XPYZOBITZIQTH
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ABSTRACT

The purpose of this MSc thesis is the methodical treatment of the nonlinear behaviour of
steel structures and the reassurance of their stability. All types of nonlinearities, as well

as their combinations, are taken into consideration.

First of all, the possible types of nonlinearities are briefly discussed, together with the
various analysis methods that can be implemented. The importance of initial

imperfections is explained, and finally general examples are presented.

Then, the material nonlinearity is addressed. The properties of structural steel are
presented, as well as various theories of materials’ yield criteria. Furthermore, some
examples regarding the effect of the material nonlinearity on simple structures are

mentioned (plastic analysis).

A thorough discussion on the geometric nonlinearity follows. The method of equilibrium
(Euler's method) and the energy method are explained. Many examples of simple
structural models with one degree of freedom are presented, which describe all four
possible types of instability, as well as all methods of analysis. Moreover, some examples
concerning structural models with two degrees of freedom are mentioned. For their

study, the known methods of analysis are again implemented.
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Special topics of the nonlinear behaviour of steel structures are discussed next.
Specifically, the subjects of local and shear buckling are presented. Mostly, parametric
analyses with finite element software have been done, varying different parameters, like
for example the thickness of the cross-section elements or the position and the
dimensions of the reinforcements. The conclusions are useful for the design of a steel

member.

Finally, the thesis presents two characteristic types of structures, which exhibit instability
problems. In particular, the buckling of arches and shells is presented. After a short
theoretical background, these subjects are discussed mostly arithmetically, with finite

element software.
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