3

>xoAn MoAITIkwv Mnxavikwv

EOGNIKO METZOBIO MNMOAYTEXNEIO /ﬁ(
EpyaoTripio MeTaA\IK®V KaTaokeuwv IHE-J

POMHOEV
nvpPgobo

N

»

KpiTikn ASioAoynon Alata&ewv Mpotunou CEN/TR 1993-1-103
yia Ta MAkn AuyiopoU XaAUuBdivmv MeAwv

Ain\wpaTikn Epyacia
AEQNIAA TAAIAAOYPOY

EMK 2022 13

EnBAEnwv: Xapng Favrég, Kabnyntng E.M.M.
Abrva, IoUAiog 2022



Copyright © Aswvidag Tahiadoupoc, 2022
Me enipUAAgn nNavTog dIKAIWUATOC

AnayopeueTal n avTiypa®rn, dnobnkeuon o€ apyeio nAnpogopiwy, dlavoun,
avanapaywyn, HeTagpaon n Peradoon TnG napoucac epyaciac, €€ oAokAnpou n
TMAMATOG QUTAG, YIa €UNOPIKO OKOMO, UNO onoladnnoTe HopPn Kal Ke onolodnnoTe
HECO EMIKOIVWVIAC, NAEKTPOVIKO ] INXAVIKO, XWPIC TNV nponyoupevn £yypagpn adeia
TOU/TNG ouyypagea/ewc. EmTpéneTal n avanapaywyr, anobnkeuon kai diavoun yia
okonod pn KkeEPOOOKOMIKO, EKNAIBEUTIKNG 1 EPEUVNTIKAG PUONG, und Tnv npolnddsan
va avagpePeTal n nnyn nNpogAeuong kai va diatnpeital To napdv PAvupa. Epwtnpata
Mou agopouv OTn XpNon TnG €pyaciac yia KepOOOKOMIKO OKoMo NpEnel va
anguBbuvovTal Npoc TOV/TNV OUYYPAPEQ.

H éykpion TnG OINAWMATIKAG €pyaciac anod Tn XxoAn MoAImikwv Mnxavikwv Tou
EBvikou MeTooBiou MoAuTexveiou dev unodnAwvel anodoxn TwV anOWewv Tou/Tng
ouyypapea/ewe (N. 5343/1932, ApBpo 202).

Copyright © Leonidas Taliadouros, 2022
All Rights Reserved

Neither the whole nor any part of this diploma thesis may be copied, stored in a
retrieval system, distributed, reproduced, translated, or transmitted for commercial
purposes, in any form or by any means now or hereafter known, electronic or
mechanical, without the written permission from the author. Reproducing, storing
and distributing this thesis for non-profitable, educational or research purposes is
allowed, without prejudice to reference to its source and to inclusion of the present
text. Any queries in relation to the use of the present thesis for commercial purposes
must be addressed to its author.

Approval of this diploma thesis by the School of Civil Engineering of the National
Technical University of Athens (NTUA) does not constitute in any way an acceptance
of the views of the author contained herein by the said academic organisation (L.
5343/1932, art. 202).



Aewvidac Taliadoupoc (2022)

KpiTikn a&loAoynon diata&ewv npotunou CEN/TR 1993-1-103 yia Ta pRkn Auyiopou
XaAUBOIVWV HEAWV

Ain\wpaTikn Epyacia EMK 2022 13
Epyaotnpio MeTaAikwv Kataokeuwv, EBvikd MeTaoBio MoAuTeyveio, ABrva.

Leonidas Taliadouros (2022)
Diploma Thesis EMK 2022 13

Critical Evaluation of the Provisions of CEN/TR 1993-1-103 Regarding Buckling
Length of Steel Members

Institute of Steel Structures, National Technical University of Athens, Greece



EuxapioTiec

H nepdtwon Tng napouoac dINAWKATIKAG Epyaciag onUAaTodoTEl TOV TEPUATIONO EVOG

akpw¢ dnuioupylkoU nevrasTouc Ta&idiou, HEoa and To OMoio KATapePa va YVwpPiow
KAl va ayannow TO AVTIKEIMEVO PEAETNC Tou OOPOOTATIKOU MOAITIKOU UNXavikou, aAAa
Kal va €EAIXBw w¢ unownelog HEAOVTIKOC €pEUVNTAG, ONWG Kal OUVOAIKA WG
NPOCWMIKOTNTA.

KUpiol ouvTeAeoTéC TNC napandvw Oiadikaoiac, Toug ornoiouc kar 6a ndeha va
EUXAPIOTAOW, OUVTEAECAV TO OUVOAO TWV KABNynTWV TnNG KATEUBUVONG TOU
OOMOOTATIKOU HNXavikoU Kal Kupiw¢ ol kaBnynTeg Tou Epyaotnpiou MeTaAAikwv
KaTaokeuwv. ZexwplioTr avagopd Ba nbeia va kavw ortov Kabnyntr Xapn ravre,
enBAEnovTa TnG SINAWKATIKAG HOU, MOoU Hou €BWOE TNV €ukalpia va yvwpiow Tov
KOOUO TwV Hn YPAMMIKOV avaAUoEWV Kal va aoxoAnbw e auTd To TOOO evOIapEPOV
avTIKEiPEVO, evw HE kaBodnynoe kal Pe Bonbnoe katd Tnv nopeia uAonoinong Tou
ouvoAou TN epyaaiag Hou.

EninpooBeTwe, Ba BeAa va suxapioTrnow TOUC YOVEIC JOU YIa TNV oTAPIEN TOOO O€
OIKOVOMIKO, 000 Kal g€ Npoowniko €ninedo kad’oAn Tnv didpkeld Twv onoudwv Hou,
TNV adepn Wou yia Tnv TepdoTia Bonbeia nou napeixe o€ TEXVIKO €ninedo, Tnv
KOMEAA JOU Mou €kave MOAAEC Buaieg kal Ta&idla, apiepwvovTac Aneipo Xpovo yia va
gival guvexwg 8inAa pJou, aAAa kal TouG PIAOUG HoU yia TNV auéPIoTn KaTtavonon Kai
unooTnPIEN TOUC.

Eri\oyika, TinoTta dev Ba fTav duvaTo va €ixe Yivel Xwpic TNV oUPBOAr Tou cuvolou
TWV NPoava@epOEVTWV Kal EUEAMIOTW TO TEAOG TwV ONMOUdWV HOU VA AroTEAEDEl TNV

apyn Hiac yoviung epeuvnTIKNG nopeiac.
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NEPIAHWH

H €EENEN Tng Texvoloyiag, aAd kal Twv IV Twv OOMIKWY UNIK®V, PECW TNG avanTuing VEwv
TPONWV Napaywync kal KATEPyaoiag Toug, KabioTa £@IKTr Tnv Onuioupyia PEAWV HE onoladnnoTe
oxedOV YEWUETPIA Kal oXNua, aAAd Kal Naxog, YEYovoC Mou O OouvOUACMO ME TNV €loaywyn TV
apIBUNTIKWV PeBOdWV NENEPACHEVWY OTOIXEIWV 00NYNOE OTNV XpPnoiKonoinan OAo Kal nio eUKAUNTwWV
MEAWV KAl KATAOKEU®Y, NMOU ENAKoAoUBWC €ival euaiodnTEC OTIG DIAPOPETIKEC HOPPEC AUyIoHOU.

To oUvoAo Twv pEBODdWV UNoAoYIoHOU TWV KPICIHWV GOPTIWV AUYICHOU Yia TIG OIAMOPETIKEG HOPPEG
€KONAWONG TNG MN YPAMMIKOTNTAG YeWpETpiag, Oev avaAuetal oTig peBOdoug oxediaopol Tou
Eupwkmdika 3, ald neplypd@etal avaAuTika oTig diaTa&eig Tou veéou npotunou CEN/TR 1993-1-103.
AvTikeipevo TnG napoloag SINAWMATIKAG €ival n dnuioupyia KATAMNAWY EQAPUOYOV TWV EMIYEPOUC
KepaAgiwv Tou NpoTUMNou, NPOKEIJEVOU va aglohoynBei n aglonioTia Toug, ONWG kai N ouvunapen We Tic
avTioToixeC HeBOdoUC oXediaopou Tou EN1993-1-103. H emhoyry Twv dlapopwv napadelyuaTwv
anookonei eniong oTnv avadelgn NePINTWOEWV 18IAITEPOU EVOIAPEPOVTOG KAl APKETWV ABERAIOTATWV.

Mo CUYKEKPIYEVA MPOKEITAl va PEAETNOE 0 KauNTIKOG AUYIOUOC EVOG NPoBOAoU PETABANTAC dIATOMNG
uno BAIpn, o Auylopoc Tou avw BAIBOPEVOU MEAPATOC Hiag SIKTUWTNC YEPUPAc kaTw diapaong, Wia
dldTour MOVAC CUMMETPIac und BAiwn n onoia ugioTaTal OTPENTIKO-KAUNTIKO AUYIOWO, Wia OeUTeEpn
OlaToMN MOVAC GUMKETPIAC Uno KApwn nepi ToV 1I0XUPO Mou ekONAWVEI MAEUPIKO AUYIGUO, aAAa Kal n
TIUA TNG SuoKauwiag nou anaiTeital yia va BswpnBei pia ehacTikr) oThpI€n, aueTadeTn.

EninpooBeTwe €xel avahuBei TO00 To BewpnTikO UNOPaBpo, 0G0 Kal 0 TPONOC €PAPHOYNC TNG
MOVadIKAC TOMIKNG Kal KABOAIKAC ATEAEIAC CUPPWVA PE TO OXNUA TNG KUpiapxng I510popPC Auyiopou,
n onoia qaiveTal va €ival o0 anoTeEAEOUATIKOTEPOG TPOMOG OIKOUHEVIKNG AVTIMET®MIONG TWV ATEAEIWV
OTIG NEPICOOTEPEC TWV NEPINTOOEWV PEAWV ano Sopikd XaAuBa.

AvTi emiNdyou, afilel va onueiwBei nw¢ Bacikd ouvodoindpo Katd Tnv OIApKEId NEPATWONG TNG
napoloac £pyaciac anoTeAEOE TO GUVOAO TWV UN YPAUMIK®V avaAUoEwy, TO onoio €dwos anapaiTnTeC



nANPoQopiec TOOO yIa TNV CUUNEPIPOPA, 00O Kal TV avToxr Twv SIaPpopwV UEA®V KAl KATAOKEUWY,
ME anoTéAeopa va KatadelkvUeTAl OTO TEAOG TNG avayvwong KABe kepalaiou KaTd nooo ouvioTd
avaykaioTnTa, n papuoyr Tou CUYKEKPIPEVOU UnoAoyIaTIKoU epyalgiou oTa niPEPOUC napadeiyuaTa.
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ABSTRACT

The advancement of technology of the building materials through the development of new
methods of production and processing, makes it possible to create members with almost any
geometry and shape, as well as thickness, which, in combination with the introduction of
finite element analysis software, led in the use of increasingly thin members and
constructions, which are subsequently sensitive to different forms of buckling.

The set of methods for calculating the critical buckling loads for the different forms of
manifestation of geometry nonlinearity are not analyzed in the design methods of Eurocode 3,
but are described in detail in the provisions of the new CEN/TR 1993-1-103. The object of
this thesis is the creation of appropriate applications of the individual chapters of the standard,
in order to evaluate their reliability, but also the coexistence with the corresponding design
methods of EN1993-1-103. The selection of the various examples is also intended to highlight
cases of particular interest and several uncertainties.

More specifically, it is to be studied, the flexural buckling of a cantilever of non-uniform
section under compression, the buckling of the upper chord of steel truss bridge, a mono-
symmetrical cross-section of single symmetry under compression which undergoes torsional-
flexural buckling, a second mono-symmetrical cross-section under bending that manifest
lateral buckling, but also the stiffness value required, for an elastic constraint, to be
considered fixed.

In addition, both the theoretical background and the application method of the single local
and global imperfection in the shape of elastic critical buckling model (UGLI) have been



analyzed, which seems to be the most effective way to universally treat the imperfections in
most of the cases of structural steel members.

Lastly, it is worth noting that a key ally during the completion of this diploma thesis was the
set of non-linear analysis, which provided necessary information both for the behavior and the
strength of the various members and structures. Consequently, at the end of each chapter, one
can tell whether it is necessary to apply non-linear to the individual examples.
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