EONIKO METZOBIO NMOAYTEXNEIO f\

>xoAn MoAImikwv Mnxavikwv
EpyaoTtnpio MetaAikwv KaTaokeuwv J

Zuykpion Néag pe Ygpiorapevn ‘Exkdoon Tou
Eupwkndika 8 yia Tov AVTIOEIONIKO ZXESIQOHO
MeTaAAikwv KTipiov

MeTanTuyiakn Epyaoia
Nikog MauAou
EMK ME 2022 13

EmBAEnwv: Xapng Mavreg, Kabnyntng

ABrva, OkTwpplog 2022



Copyright © Nikog MauAou, 2022
Me enipUAagN NavTog SIKAIMKATOG

AnayopeUeTal n avTiypa®r}, anobnkeuan o apxeio nAnpogopiwy, diavour, avanapaywyn, HETApPaon
N WeTadoon TnG napoloag €pyaociac, €€ OAOKANPOU N TUAMATOG AUTNG, YIa EMMNOPIKO OKOMO, unod
onoladnnoTe Jop@r Kal JE onolodnnoTe HECO EMIKOIVWVIAC, NAEKTPOVIKO 1 PNXAVIKO, XWpPIG Tnv
nponyouuevn £yypagn adeia Tou ouyypapéd. EmTpeneTal n avanapaywyn, anodnikeuon kai diavopn yia
OKOMO W KePOOOKOMIKO, EKNAIOEUTIKNG I €PEUVNTIKNG (UONG, und Tnv NpolnoBeon va avagepeTai n
nnyr NpPogAeUoNG kai va diaTnpeiTal To Napov unvupa. EpwTriuara nou agopolv oTn Xpnon Tng
€pyaociag yia kepdooKoMIKO aKoMo MPENEl va angubuvovTal Npog ToV GUYYPAPEQ.

H £ykpion Tng dINAWMATIKNG gpyaaiag anod Tn ZxoAr MoAiImkwv Mnxavikwv Tou EBvikou MeTooBiou
MoAuTexveiou dev UNodnAwVvel anodoxr Twv anowewv Tou ouyypa®ea (N. 5343/1932, ApBpo 202).

Copyright © Nikos Pavlou, 2022
All Rights Reserved

Neither the whole nor any part of this master 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).



Nikog MaUAou (2022)
>Uykpion Néac pe YpioTapevn 'Ekdoon Tou Eupwkwdika 8 yia Tov AVTIGEIOHIKO ZXedIaapud MeTaANkwv
KTipiov
MeTanTuxiakr Epyacia EMK ME 2022 13
Epyaotnpio MeTaAAIkwv KaTaokeuwv, EBvikd MeTodBio MoAuTexveio, ABrva.

Nikos Pavlou (2022)
Master Thesis EMK ME 2022 13
Comparative Assessment of New with Existing Eurocode 8 Version for Earthquake Resistance of Steel
Structures
Institute of Steel Structures, National Technical University of Athens, Greece



EuxapioTieg

270 onueio auto Ba nBeAa va suxapIoTACOW TOV KABnynTn Mou Kal eniBAENOVTa TNC JETANTUXIAKNC HOU
epyaoiac k. Xapn FavTe yia Tnv ApioTn ouvepyaacia kai Tn BonBeia nou Pou napeixe kata Tn didpkela
TNG EKNOVNONG TNG €pyaciac pou. Eniong, 6a nbeAa va suxapioTiow 1o AékTopa K. MalAo Oavonoulo
yia Tn BorBsia Nou JoU NPOCEPEPE OXETIKA PE TO NPOCOMOIWA TOU (POPEQ.

H napouoa epyacia gival apiepwyévn oTn PNTépa Hou Bdow, n onoia unnip&e navra €va avekTipnTo
OTAPIYMA YIa EPEVA Kal TNG OPEIAW OAN TN diadpoun Twv onoudwv Hou.
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NMEPIAHWH

H napouoa epyaaia avadeikvUel kai a&loAoyei TIG IaPopEG TNG vEAg €kdoonG Tou Eupwkwdika 8 Pe Tnv
undpyouod, 6COV aPopd TOV AvTIOEIOUIKO OXeOIAOUO TWV PETAMIKWOV KATAOKEUWV. H véa €kdoaon Tou
Eupwkmdika 8 nou efetaleral, prEN1998:2022, BpiokeTal oc katadoTaon OIAMOPPWONG Kal MEVEl va
opiaTikonoinBei kaBw¢ kal va npoaapTtnBei To €8vikd npoodpTnua. Katd Tn oUykpion Tou Pépoug 1-1
Kal 1-2 Tou Eupwkmwdika 8 Tng vEag €kdoang KE TNV unapxouad, dianioT®ONKE OTI Ta EVTATIKA WEYEDN
AOyw ogiopoU Pe Ta onoia oxedidleTal €va véo KTiplo gival NAéov duopeveéaTepa. H aU&naon Twv evTaTIKOV
MeyeBwV OPEINETAI NPWTIOTWS OTN WEIWON TOU OUVTEAEOTN CUMMEPIPOPAC g Kal OEUTEPEUOVTWC OTO
O1aPopeTIKO TPONO UnoAoyiouoU Tou paopaTtoc oxediaopou. EmnAgéov, o véog EupwkwdIKAg kaTaTaooel
Ta €dApn Ke nio SUCHEVH OpIa ano ToV NPOYEVESTEPO.

3¢ eninedo oxediaoyoU peAwv, oTo HEPOC 1-2 Tou Eupwkwdika 8 diagoponoiolvtal ol dpAcelg
oxedIaopoU TouG avaAoya JE TNV KaTnyopia NAQoTIHOTNTAC, TOV TUMO TOU GTATIKOU CUGTHUATOC KAl TNV
KaTnyopia Tou XaAuBa Tng METAAAIKNC KATAOKEUNG, KaBwe €10ayovTal 0 GUVTEAEDTNC CEIOUIKNG dpAonc
Q Kal Ol OUVTEAEOTEC UMEPAVTOXNG Wrm KAl KPATUVONC TOU UAIKOU OTIC KPIOIMEC MEPIOXEG Wsh. 2TO
napaptnua E kar H Tou Eupwkwdika 8 napouacialovTal ol EAeyX0l Kal Ol KATAOKEUAGTIKEG AEMTOMEPEIEG
TWV OUVOECEWV OOKoU UMOOTUAWHATOG, JIaYWVIKV PEAWV Kal BePeAinoNG TWV UNOOTUAWHATWY. Ol
ouvOEaelg diaxwpilovTal avaloya Je To PEAOG Kal TN XPOVIKN agipd aTa onoiad epeavieral pnxaviopoc.

>To KeAAaio 4 enIAUETal éva Napadeiya Tou PabnuaTtog oidnpwv KaTackeuwy II pe T véa £kdoaon
Tou Eupwkwdika 8 yia va dianioTwBei KaTd NOCO €naApkei €éva KTiplo nMou €xel oXedlaoTel PE TNV
npoyevéaTepn €kdoon Tou Eupwkmdika 8. Mn éxovTac yvawon Tou VEou €BvikoU mapapTriUaToC Mou
apopa Tn CEIOHIKN ENITAXUVON BwprBnkav NapayeTpol TETOION WOTE TO (PACHA andkpIong va sival dJolo
ME auTo Tou napadeiyuaToc. ‘OJmG, 0 CUVTEAEDTHG GUHNEPIPOPAC g NApoUdiace Weiwaon e anoTéAeoua
Ta evTATIKA PeyEOBN nou oxedialeTal NAEOV N KATAOKEUN va napoucidoouv avénon. H alénon Twv
MEYEBWV QUTWV O ouvOUAOMO ME TN dlapopornoinan Twv EAEYXWV TwV PEA®V EDEIEE KUpiwg OTI Ta
dlaywvia JEAN kai ol dokoi agToxoUaav, 0 EAEYX0G TNG HEYIOTNG HETAKIVNONG TWV 0pOPwV eV ENApkoUoE
Kal OTI ol ouvdEaelg dokoU UNOOTUAMKATOG NpEnel va napahapouv peyallTtepn ponn Adyw au&nong Tng
IKAVOTIKAG avTOXNG TWV OOKMV.
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ABSTRACT

The present work highlights and evaluates the differences between the new version of Eurocode 8
and the existing one, in regards to the seismic design of steel structures. The new version under
consideration, prEN1998:2022, is currently being drafted in order to be finalized and added in the
National Annex. The comparison of parts 1-1 and 1-2 between the current and the new version led to
the conclusion that the design seismic loads are greater in the latter. That increase is mainly due to the
reduction of the behavior factor q and, also, due to the different way of determining the design response
spectrum. In addition to that, the soil classification of the new version is stricter compared to the existing
version.

In part 1-2 of Eurocode 8, member design loads are affected by the ductility class, the structural type
and the steel grade of the structure, due the introduction of the seismic action magnification factor Q,
the material overstrength factor wm, and overstrength factor wsh accounting for hardening of the
dissipative zones. Annex E and H of Eurocode 8 present the design criteria and the constructional details
of beam to column, bracing and column to foundation connections. The connections are classified
according to the type of member and the time order in which plastic hinges occur.

To evaluate whether a building designed with the existing version is still sufficient with the new version,
on chapter 4 of this work, an example of the course Steel Structures II is solved using the new version
to compare the outcome. As the seismic acceleration of the new National Annex has not been published
yet, parameters were taken into consideration to secure that the response spectrum is similar to that
of this example. Though, as per the requirements of the new version, the behaviour factor q decreased
which led to an increase of the design loads of the structure. That increase in combination with the
different classification of members in the new version resulted in the failure of the bracing members
and the beams. Furthermore, story drifts exceeded the limits. Finally, the beam-to-column connections
design moments were larger due to the increase of the beam capacity.



