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EuxapioTiec

>e auTd To onpeio Ba NBeAa va euxapioTnow 181aiTEPA Tov eNIBAENOVTA kKabnynTr Hou, K. Xapn
ravré apXIKWG yia TNV €ukaipia nou Hou €0woe va aoxXoAnbw HE TO QAVTIKEIMEVO TNG
JINAWMATIKAG HOU €pyaaiac, kabwg kai yia Tnv nAnpn kabodrynon Tou kab' oAn Tnv didpkeia
uhonoinong TnG. O1 CUPBOUAEG Tou anod Ta NPWTA oTadia TNG Epyaciac PEXP! Kal TNV oUvTaén
auTnG, KaBwE kal N avekTiunTn BonBela Tou oTnv €niAucn Twv NPOBANUATWY Nou gugavilovrav
oTnNV nopeia ATav kabopIoTIKEC yia TNV OAOKANPwaoN TNE Epyaaidac.

TéNog, Ba nBeAa va euxapioTHOow TNV OIKOYEVEIA JOU Kal TOUG (PIAOUG HOU yia TNV UMNooTNPIEN
Mou PouU napeixav o€ OAa BAKaATa Twv akadnuaikwv Hou Xpovwv.

Aapnpoc M. MnepToidg
ABryva, MapTiog 2023
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MNMEPIAHWH

KUpiog oToxo¢ TnG napouoag SINAWKATIKNG Epyaciag €ival n dilacTacioAoynon U0 PETAANIKOV
NAQICIAKOV (POPEWV HECW MN YPAUMIKOV avaAUOswv Kal N oUyKpIon TwV EVAANAGKTIKOV
MEBODWV avaAuong nou npoTeivel 0 veEog Eupwkwdikag 3. Opiouéva anod Ta Bguata nou
e€etalovTal nepIAauBavouyv Ta KpITrpia nou BETovTal yia TNV €NIAOYR TNG KATAAANANG HeBddou,
TNV €nidpacn Tng NapAPOPPWHEVNG YEWHETPIAC TwV KATAOKEUWY Kal TIG APXIKEC ATEAEIEG NOU
npénel va AappBavovral unoywn Kata Tnv avaiucn kal Tov oxedlaopd EUKAPNTWV (POPEWV.
Eniong, onuavTikn avagopd yivetal oToug eAEyXouG nou a&lonolei n kabe peEBodog avaiuong,
€iTe auTn €ival YEWUETPIKA UN YPAUMIKN HE ATEAEIEG Kal EAEYXOUG O€ €ninedo dIATOMNG, EiTe
YPAUMIKA avaAuon npwTng TAgNG Kal EAEYXOUG O€ €MNEBO HEAWV.

>T0 OEUTEPO KEPAAAIO KAl ETA TNV €1I0aywyn apXIKWV EVVOIWV NAPALOPPWHEVNG YEWUETPIAG
Kal aTeAelwv OTIC KATAOKEUEG, YiVETal mapouciacn Twv OPACEWV MOU EMEVEPYOUV OTIG
KaTaokeuec. MapouoialovTal ol HOVIUEG, METABANTEC Kal OEIOMIKEG OPACEIC, KABWG Kal NWG
auTeg ANPOnkav undywn oTov oXedIaoHO TwV CUYKEKPIKEVWV NAICiwv. TEAOC, yiveTal avapopd
OTOUG OUVOUAOHOUC (POPTICEWV, TOOO Yia oXedIAOPO O OPIAKN KATAOTAOoNn aoToxiag, 600 Kal
yla oplakn KaTaoTaon AEIToupyIKOTNTAC.

Me TO TPITO KEPAAQIO YIVETAI MIA ANOTUNWON Tou BewpnTikoU unoBabpou nou €i0ayel 0 VEOG
KavovIOUOC Kal Twv NApaueETpwv Mou xpnoidonomnenkav yia Tnv diaotacioAdoynon. Mo
OUYKEKPIMEVA, ava@epovTal ol eMOPACEIC TNG NAPANOPPWHEVNG YEWMETPIAG, n epapuoyn
atelelnv og KaBoAIko/Tonikd eninedo, ol véec EBodOI Nou €10ayel 0 EupwkmAIKAC yia avaAuon
29 TAENG Kal oI TUMOI EAEYXWV MOU anaiTouvTal OTnV €KAOTOTE avaAuon. TEAoC, yiveTal
avagopa oTnV KN ypauikn avaiuon P-Delta kai oTnv Pn ypapUIkOTNTA Tou UAIKOU.

>T0 TETAPTO KEPAAaIO napoucialeTal 0 OXeOIAOMOC TOU OKTAWPOPOU HWETAAIKOU (PopEa.
ApXIKWG PE TNV ANOTUNWON TNG YEWHETPIAG TOU, TWV ENIPEPOUC POPTIOEWV Kal TNG diadikaoiag
NPOOOMOIWONG TOou. ZTnNV ouvéxela, Ocixvovtal ol avaAUoeliG kal ol napdueTpol nou
£QApPOOTNKAV ONWC N YEWUETPIKA HN YPAUKIKN avAAuon HE ATEANEIEC PETABEONC KAl TOMIKEC
aTéAeIeG, n I0I0JOPPIKA avaAuon AUyIoHOU Kai N YEWHETPIKA N YPAMHIKT avAAUon HE ATEAEIEG
0TO OXNHA TNG KPIoIKUNG EAACTIKNG HOP®PNG AuyiopoU. TENOG, GUYKpivovTal oI avaAUCEIG HETAEU



TOUC WG NPOC Ta AnoTeAEoPaTa Twv Babuwv agionoinong Twv UNOoTUAWUATWY Kal eEayovTal
KAMola CUPNEPACHATA HECW GUYKEVTPWTIKWV NMIVAKWV.

>TO NEUNTO KEPAAAIO avaAUeTal 0 oXedIaoPOC evOG dekawpoPou PETAANIKOU KTIpioU XWPou
ypageiwv, e KUPIO XAPAKTNPIOTIKO anod dnoyn YEWMETpIac Tnv UNApEn KeKAMIPEVWV
UNOOTUAWMATWY. H npooopoiwon Tou (popéa akoAouBei TV Aoyikn nou neplypa®eTal oTo
NPONYoUHEVO KEPAAAIo, YE dlapopornoinan oTnV EPApHOyn TV POPTIWV AVEUOU OMou €00
£YIVE NPOOOPOIWON PONC AVEPOU MECW Tou AoyiopikoU. Eniong, Ta anoTeAéopaTta Twv
dlaPopeTIKwV avaAloswv napoucialovTal 0To TEAOC TOU KEPAAQIOU OE OUYKEVTPWTIKOUC
nivakeg padi Je Ta avTioTolXa OupnEpAaocparta. TEAOG, OTO EKTO Kal TEAEUTAIO KEPAAQIO,
napaTiBevTal Ta cUPneEpAcpaTa Tne napouodc dINAWHATIKAG £pYAciac KaBwe kal NPOTACEIC YId
MEAOVTIKN €peuva o€ dIaPOPETIKOU TUMOU POpEIC.
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ABSTRACT

The main objective of this thesis is the analysis of two metal frame structures through non-
linear analyzes and the comparison of the alternative analysis methods proposed by the new
version of Eurocode 3. Some of the topics covered include the criteria for selecting the
appropriate method, the effect of distorted geometry of structures and the initial imperfections
that must be considered in the analysis and design of flexible structures. Also, important
reference is made to the checks that each analysis method utilizes, whether it is geometrically
nonlinear with imperfections and cross-sectional level checks, or first-order linear analysis and
member-level checks.

In the second chapter and after the introduction of initial concepts of distorted geometry and
imperfections, the actions acting on structures are presented. The permanent, variable and
seismic actions are presented, as well as how they were taken into account in the design of
the specific frames. Finally, reference is made to load combinations, both for design in the
limit state of failure, and for the limit state of functionality.

The third chapter describes the theoretical background introduced by the new regulation and
the parameters used for design and analysis. More specifically, the effects of distorted
geometry, the application of imperfections at a global/local level, the new methods introduced
by the Eurocode for 2nd order analysis and the types of checks required in each analysis are
mentioned. Finally, reference is made to nonlinear P-Delta analysis and material nonlinearity.

The fourth chapter presents the design of the eight-story metal structure. Initially by capturing
its geometry, individual charges and its simulation process. In the following, the analyzes and
parameters applied are shown such as the geometrically nonlinear analysis with displacement
imperfections and local imperfections, the buckling analysis and the geometrically nonlinear
analysis with imperfections in the shape of the critical elastic buckling mode. Finally, the
analyzes are compared with each other in terms of the results of the degrees of utilization of
the collumns and some conclusions are drawn through summary tables.

In the fifth chapter, the design of a ten-story metal office building is analyzed, with the main
feature in terms of geometry being the existence of inclined columns. The simulation of the
carrier follows the logic described in the previous chapter, with a difference in the application



of wind loads where wind flow was simulated through the software. Also, the results of the
different analyzes are presented at the end of the chapter in summary tables together with
the corresponding conclusions. Finally, in the sixth and last chapter, the conclusions of this
thesis are listed as well as suggestions for future research in different types of structures.



