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MNepiAnyn

>Tnv napouoa JINAWMPATIKA €pyacia OIEUPEUVAONKE TO PAIVOUEVO TOU MAEUPIKOU
AUYIOPOU Ot PeTAAAIKEC OokoUG OlaTounG dIMAoU Tau, katnyopiag 1. O1 dokoi €xouv
OIQ(POPETIKEG OCUVOPIAOKEGC OUVBNKEC Kal katanovouvTdl and KATAVEUNHEVO N
OUYKEVTPWHEVO POPTIO OE DIAPOPETIKA ONHEIA EPAPUOYNG.

3TOo NPwWTO KePAAdio, napouoialovrtal Bacika oToixeia Tng Oswpiag Auyigpou, n
OUMNEPIPOPA TWV KATAOKEUWV O AUYIONO Kal Nw¢ auTtn ennpealetal and 1o UAIKO Kal TIG
aTtéAeleg. Eniong napouoiddeTal avaAuTika n evepyelakn PEB0DOG.

>70 OeUTEPO KEPAAAIO, YIVETAI EKTEVAC MEPIYPAPN TOU PAIVOUEVOU TOU MAEUPIKOU
AuylopoU. Me Tn BonBeia TNG evepPYEIaKNG HEBODOU HOPPWVOVTAl Ol AVAAUTIKEC EEICWOEIC
Tou nAgupikoU AuyiopoU kKdl PE Tn PEBODO OAOKARMPWONG Twv JIAPOPIKWV EEICHOEWYV
ekayeTal n e€iowon TNG Kpioiung ponng. Eniong, yia va yivel nmo katavonTog o nNAgupikodg
AUYIOUOG, NEPIYPAPETAl HECW EIKOVWV NAPANOPPWONG TWV NEAPATWV, TOU KOPHOU Kal OF
TOMM, TNG Peoaiag dIaTOUNG.

>TO TpiTO KEPAAAIO, avapEPOVTAl Ol KAVOVIOTIKEC OiaTd&eic Tou Eupwkwdika 3
(EC3) vyia Tov NAEUpPIKO AUYIONO.

3TO TETAPTO KEPAAdIO, YiveTal dia npoondbeia napoudiacng Tou NPoypappaTog
nenepacpevwy oToixeiwv ADINA, To onoio Xpnaoiponoinénke oTig avaAugoelg TnG napouaoag
JINAWUATIKAG €pyaciag. Zkonog Tou Ke@aAaiou €ival va BonBnoel onolovdnnoTe NPOKeEITal
HMEAAOVTIKA VA EPYACTEI JE TO CUYKEKPIKNEVO NPOYpPAPHA.

>To nNEPNTO KEPAAaio, Pe Tn BonBeia evog napadeiyyuatog, napouoialeTal avaiuTika
0 TPONOC unoAoyiopoU Twv HEYEBWV Tou NAEUPIKOU AuyliopoU, nou Xpnolihelouv oTn
oUYKpION anoTEAEONATWV, KAl N OUYKEVTPWON TOUG Ot €va didypaupd. H Aoyikn auTtn
akoAouBneénke kad’ oAn Tn didpkeia TNG JINAWNATIKAG £pyaciac yia Tnv napouaciacn Twv
anoTeAeopdTWV.

>TO €KTO Ke@AAdio, napoucialovral Td ANOTEAECUATA MIAG OEIPAC PN YPAHMIK®V
avaAloswyv METAANIK@OV JoKwv. Me xprion Tng MPeBOdou arc length, JeAeTatalr n
ouMnEPIPOPd oKWV Yia €AACTONAAOTIKO UAIKO PE KPATUVON KAl PE ATEAEIA MOU E€XEl TN
Hop®pr TNG NMpwTnG 1010gopPNC NAEUpIKOU AuyiopoU Tng dokoU, n onoia €Eayeral anod Tn
YPAUMIKA avaAuon AuyiogpoU. Ta anoTeAéopaTa €xouv Tn Pop®r Tou OpOuoU Igopponiag
Tnc dokoU Kal IKOVWV TACEWV KAl NApaUopPOOEWY O XapaKTNPIOTIKA onueia Tou dpouou
Ioopponiac.

>To £Bdopo KepdAAaio, napouadialovTdl Ta CUPNEPAONATA ano TIG avaAUoEIC TwV
dokwv. AivovTal GuykpITIKG diaypdupaTa kal eEnyeital noid oroixeia kai yiati ennpealouv
TOV NAEUPIKO AUYIOHO.

>T0 O0Y000 Kal TEAEUTAIO KEPAAQIO, EMIXEIPEITAI N NAEUPIKN €§A0@PAAION TWV OOKWV
ME akAdvnTn Kal e eAaoTikn oThAPIEN. EpeuvwvTal ol OUVBRAKEC MOU EMITPENOUV TNV
€Eao@alion, To UWoC TNG €€acpdaAiong kal n duokauwia TnG €AACTIKNG OTNAPIENG, Kal
a&loAoyouvTal Ta anoTeAéoparta ano Tn digepelivnon Twv dU0 NEPINTWOEWV.
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Abstract

The present diploma thesis deals with the phenomenon of lateral buckling of steel
beams, with class 1 cross sections. The beams that are presented have various boundary
conditions and different kinds of loading, such as uniformly distributed line loads or
concentrated loads.

In the first chapter basic elements of buckling theory are presented, focusing on
the structural behavior and how it is influenced by the material and the imperfections.
Furthermore, the energy method is presented in detail.

In the second chapter the phenomenon of lateral buckling is described
comprehensibly. The analytical equations of lateral buckling are worked out via the
energy method and the equation of critical moment is obtained using the method of
integration of differential buckling equations. Moreover, lateral buckling is graphically
described by means of pictures of stress and deformation of flanges, web and overall
section of the cross section at the middle of the beam, so that the concept of lateral
buckling can be visualized more clearly.

The third chapter refers to the normative recommendations of Eurocode 3 (EC3).

The fourth chapter presents the finite element program ADINA, which is used for
all numerical analysis in the present diploma thesis. The objective of this chapter is to
help everyone who wishes to work with this program in the future.

The fifth chapter, via an example, presents in detail the steps that are followed in
the calculation of values of lateral buckling by means of all alternative calculation
methods, and the results are then plotted in a moment-displacement graph and
compared. This approach was followed throughout this diploma thesis for the
presentation of all results.

The sixth chapter presents the results of non-linear lateral buckling analysis of
steel beams. The arc length method is used to study the behavior of beams for elastic-
plastic material with strain-hardening and accounting for initial imperfections which have
the shape of the first lateral buckling mode and is obtained with linear buckling analysis.
The results are presented by load (or moment)-deflection paths and by pictures of stress
and deformation at characteristic points along the paths.

The seventh chapter presents the conclusions of all beam analyses. Comparative
diagrams are shown and explain the parameters that influence lateral buckling and how
much.

The eighth and last chapter looks into the issue of providing beams with proper
supports against lateral buckling, either rigid or elastic. More specifically, the parameters
which influence the effectiveness of lateral support of beams are investigated, such as
the position of the support over the height of the cross section, and the stiffness of the
elastic support. The results of this research lead to useful conclusions for both cases.



