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MepiAnyn

To avTiKeipevo TNG SITTAWHATIKAG EPyadiag €ival n eAAOTIKY €uoTABeIa Kal
€IOIKOTEPA N OAANAETTIOpaAON TWV 18I0MOPPWY AuyIoCHOU Kal n guaicbnoia oTtnv
atéAela. Auo eival ol OTOXOI TnG €pyacdiag: a) va Trapouciactolv Ta TBavd
TTPoBAAUATO ACTABEIOG TWV YOPEWYV LECO ATTO CUYKEKPIUEVA TTapadeiypaTa Kal B) va
00B0Uv KaTeuBUVOEIG yIa TO TTWG TTPETTEI VA YivovTal oI avaAUoEIG EUaTABEIag E TN
Xpron g HEBOdOU TWV TTETTEPACEVWY CTOIXEIWV.

Kartapxdg yivetar pua GUVOTITIKA Trapoudiacn Twv PACIKWV E€VVOIWV TNG
eNAOTIKAG €uOTABEIOg, OTTWG oI €vvoleg TNG €uoTaBoug, aoTaBoug Kal oudéTepng
IcOpPOTTIaG, TOUu onueiou OlaKAGdwONG Kal Tou oplakoUu anueiou, Tou Opduou
I00PPOTTIAG, TNG GAANAETTIOpAONG Twv IBIOUOPPWY AUYIGHOU KAl ThG euaicbnaoiag
otnv atéieia. Etriong mapouaidlovral ol péBodol TIG OTTOIEC XPNCIUOTTOIOUME VIO Va
XOPAKTNPICOUE TIG BETEIG I00PPOTTIAG WG TTPOG TNV EUCTABEIA TOUG.

2Tn Ouvéxela YiveTal MO OUVOTITIKA Trapouciaon Tng HeBSdou Twv
TTETTEPACHEVWV OTOIXEIWV KAl TTEPIYPAPETAI O TPOTTOG HE TOV OTTOI0 XPNOIUOTTOIOULE
auTh TN péBodo OTIC avaAuoelg euoTABEIag. "YoTepa TTAPOUCIAZETAl TO TTPOYPALO
TeTTEPATpévwY oTolxEiwv ADINA pe To 0TT0i0 €yIvav Ol aVOAUOEIG.

MeAeTBNKE N CUTTEPIPOPA TEOOAPWY @OpEéwy, TOCO HECA ATTO TN
BiBAIoypagia 6co kal pe avaluoeig e To ADINA. O1 @opeig auToi gival To TTAaicio
Roorda, Ta oUvBeTa UTTOOTUAWMOTA, TO TOEA KAl TA AETTTOTOIXO KUAIVOPIKA KEAU®N.

TéNog yiveTal €kBeon Twv OUOKOAIWYV TTOU £XEI N HEAETN TNG EUCTABEING TWV

KATAOKEUWV HE TN XpHon TG HEBOSOU TwV TTETTEPATHUEVWY OTOIXEIWV.
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Abstract

The subject of this thesis is elastic stability and especially the
interaction of buckling modes and sensitivity to imperfection. The objectives of
the thesis are two: a) to present through specific examples the possible
instability problems that a structure may suffer and b) to give directions on
how stability analyses with the finite element method should be perfomed.

First the basic principles of elastic stability are briefly presented.
Notions like stable, unstable and neutral equilibrium, bifurcation and limit
point, equilibrium path, mode interaction and sensitivity to imperfection are
explained. Moreover the methods that are used for the characterization of the
equilibrium positions with respect to stability are dicussed.

Furthermore, the finite element method is briefly presented and the
way that this method should be used for stability analyses is described. The
finite element program ADINA, with which the analyses were performed, is
also presented.

The behaviour of four types of structures was studied from the
bibliography, as well as by means of analyses with ADINA. The structures that
were studied are the Roorda frame, the built-up column, the arches and the
thin-walled cylindrical shells.

Finally, the difficulties of the study of stability of structures with the

finite element method are discussed.



