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HNEPIAHYH

Me Vv mopovca SmAOMATIKY epyacio £ywve mpoomdadeio va avaivbel 10 QovOpevo
TOV TOTKOV AVYIGHOV SOTOHAOV amd yaAvPa Kot va cuykptBovv to amoteAEGHata e
115 drtaéelg tov EC3, Bdoget tov omoiov ot d1oToég Katatdooovtal o€ Katnyopieg e
Bacuod kpitplo Tov Kivouvo TTov S TPEXOVY TO EXUEPOVS TANKOELDN GTOLYEID TV
SITOUMOV Vo, AVYicovV TOTIKAL.

Bdon yia v mpocéyyion tov @atvopévon Tov TomKov AvYIGHoV anotédece 1 Bewpia
AYIoHO0 AemTdV TAOK®OV, AOY® TOL OTL Ol KATOOKEVOOTIKES Ol0TOPES GuvTifevTon
amd EMPEPOVG TAAKOEON GTOLYELQL.

210 mPdTO KeEPaAaio avorveTal N avaykn gUpdbuvong Tov PavoUEVOD TOL TOMIKOV
AVYIGHOV S10TOH®V 0o XAAVPO GTIC GLOMNPES KOTAGKEVES.

210 0e0TEPO KEPAAOLO TTapovctdlovtol ototyeia amd T Bewpia EAACTIKNG EVOTAOELOG
mhoxkov. [T cuykekpipéva, mapovcstdleTon n Topeios VTOAOYIGHOV POPTIOV AVYIGHOD
Kot WOWHope®V  Avyiolod Pdcel g evepyslokng HeBOdov kot g HeBOOOoVL
OAOKANPOONG TG SPOPIKNG EEICMONG AVYIGHOV, Yia dlapopa. €10N TEPIUETPIKDOV
ompi&emv Kol POPTIONG ENMINTEd®V TAUKOEW®V GTOLYEIWV.

Y10 1pito KedAowo mapovoldletal n yPNON TOV TPOYPAUHATOC TEMEPACHUEVOV
ototeiov MSC/NAW oty enidvon npoPfAnpatov Avyiopod mhakdv, Kabdg eniong
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akolovBel cVYKploN TOV BE®PNTIKOV OATOTEAECUATOV Kol TOV OTOTELECHATOV TOL
TPOYPAUHOTOC TEMEPACHEVOV oTOLKEI®VY, OGOV aPopd TIG aplOUNTIKEG TIHEC TOV
QopTi®V AVYIGHOL OAAG Kot To OYNHOTO TOV 1OOHOPPOV AVYIGHOV, Yo dV0
TEPUTTAOGELS SLOPOPETIKNG POPTIONG KOl GUVOPLOKDOV GLVON KMV, 01 0TToieg availvovTat
010 BepnTiKd PéPOG NG epyasiog. AKoAovBovV U YPOUHIKEG OVAAVGELS YEWUETPIKA
ATEADV TAOK®V GE GLVOLAGHO U TN U1 YPOUUIKOTNTA TOV DAIKOV KOTOOGKEVTC KOL TN

YEOHUETPIKN UN YPOHUHIKOTNTO.

210 TETOPTO KEPAAOLO avaAveTOl TO Bewpntikd vrdPfabpo g koTdTOENG TOV
JdTopdV o€ Katnyopies faoel tov EC3, kabmg ko 1 dadikacio eaywyng tov opiwv
TAATOVG-TTAYOVG TAOKOEWDV OTOolKEI®V STodV Yoo kabe Mo amd TIC TEGOEPIS
KOTNYOpieg S1ATOUMDV.

210 TMEUNTO KEPAAOO TOPOLGLALETOL TO (QOIVOUEVO TOL TOMKOV AVYIOGHOD ©€
dtpopeg dtatopés OMPBOUeVeV vTooTVA®MATwV I, n emAoyn Tov omoiwv &ywve e
KPLTNP10 TNV KAALYT OA®V T®V SLVATOV TEPITTOGEMY S0 TOU®V. O1 avaAVGELS Eytvay
He xpnomn tov mpoypappatoc tenepacphévev ototyeiov MSC/NAW. e npdto otddio
yivetal Hio oOykpion Tov eoptiov TomKoy AVYiIohod BAcel YPOUUIKOV avaADCE®DV,
He T BempnTikég THEG TV POPTI®mV dloppong Yio dSLApopeg dlaToHéS, e okomd TV
a&loAoynon tov opiwv, to omoia Bétel o EC3 omv avtoyn tov Sotodv Evavtl TOV
(QOWVOHEVOL TOTIKOL AvyopoD, avd koatnyopio. Ot avordoelg €ywvav yu Vo
SUPOPETIKOVG TPOTOVG TPOGOUOI®MONG ToLv OATTIKOD POPTIOV TOL VITOGTLADUOTOG,
TPOKEUEVOL Vo TPoceyyloBel 6G0 10 SLVOTOV KOADTEPO 1 TPAYHOTIKT) GUUTEPLPOPE
TOV OTOHOV KATA TOV TOMKO ALYGHO. AKOAoOVOOUV HUn YPOUUIKES avaAVCELG
YEOUETPIKA OTEADV VTOCTUA®HUATOV AaUPdvovtag vmoyn TN YeOMETpKn N
YPOUUIKOTNTO GE GLUVOLAGHO e T Un YPOMMIKOTNTO TOL DAMKOV KOTOOCKELNS KOt
OCLYKPIVETOL KOl GE QVTHV TNV TEPINTMOON TO KPIGIHO QopTio TomKoH AVYIGHOV UE TO
@opTio dloppoTC.

Téhog, a&lohoyodvion to amoteAéCHATA TOV TOAPUTAVED avOADcEDV Kol eEdyovTot
oLMTEPAOHOTA.
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ABSTRACT

The present diploma thesis concerns an attempt to analyze the phenomenon of local
buckling of steel sections and to compare the results with EC3 classification. EC3
defines four classes of cross sections considering the possibility of local buckling in
one or more of the plate elements that make up the section.

The essential preliminary step towards the understanding of local buckling behavior
of plate assemblies is the examination of the buckling behavior of a single plate
supported along its edges.

The first chapter presents the need of delving into the local buckling phenomenon of
steel sections on the design of steel structures.

The second chapter presents the theory of elastic stability of plates. More specifically,
it presents the steps that are used in the calculation of the critical load that leads to
buckling, based on the two theoretical methods, the method of energy and the method
of integration of the differential equation for the deflected plate. The plates that are
presented have various boundary conditions and different kinds of loading.

The third chapter consists of a detailed presentation of the finite element software
MSC/N4W used to analyze the phenomenon of buckling in plates. Moreover, it
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includes a comparison between the results based on the finite element theory with the
assessments derived from the theory of elastic stability of plates, as long as critical
values and shapes of buckling in plates are concerned. These comparisons are focused
on two different cases of boundary conditions and loading in plates, which have been
analyzed in the theoretical part of plate buckling. The chapter also deals with non-
linear analyses of plates, which have initial out-of-plane imperfections accounting
both for non-linear material and geometric nonlinearities.

The fourth chapter presents the theoretical background of sections classification
according to EC3, and the calculation of width-to-thickness limit ratios of the
compressed plates which constitute the section, for each class of structural sections.

The fifth chapter presents the phenomenon of local buckling appearing in I sections of
compressed columns, using the finite element software MSC/N4W. The choice of the
sections was based on the need to cover every possible kind of steel-I sections within
the range of four classes, defined by EC3. The first part presents a comparison
between critical loads of local buckling derived from linear analyses with the
theoretical values of loads, which lead to yielding of the section. The point of this
comparison is to evaluate the width-to-thickness limit ratios, which have been
proposed by EC3 with regard to the strength of sections against local buckling. All the
analyses are performed for two different cases of applying the compressive load, in
order to simulate the actual behavior of local buckling of compressed columns. The
second part consists of non-linear analyses of compressed columns, which include
initial out-of-plane imperfections, as well as non-linear material and geometric
nonlinearities.

The sixth chapter summarizes the conclusions derived from the comparison of the
results.
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