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Itnv mapovoa SUTAWMATIKY €PYAcio TMOPOUCLATETOL OVAAUTIKA N N YPOAUULIKA
ocuumeplpopd katL n pépouvca KavotnTa Sladpopwv HETAALKWY  SLATUNTIKWY
ToWHATWY, 6nAadn mAawciwv pe Sladopetikolg Katakopudoug CUVOEGUOUG
Suokapiac kat pe SaTunTKA XoAUBSOEAACHATA WG CUCTHUATA OVTIOTAONG OF
TMAsUpLK ¢opTon. Méow NG edapuolopevne pebodoloyiag emituyxaveTOL
KaTavonon tng cupmepldopds, mpoPAePn OAwv Twv Suvatwyv UNXAVICUWY aoToxiag,
EKTIMNON TNG avioxng kat afloAdynon tng eumdbelag Twv HETAAAKWY  QUTWV
KATAOKEUWV HE apLOUNTIKEG aVAAUCEL MEOW TNG XPRAONG TOU TIPOYPAUMOTOG
TIEMEPACUEVWY oTolXelwv Adina. E€staletal aotoyia mou odeiletal, ite os dlappon
TOU UALKOU, €ite o TOTUKO AUYLOUO, €ite 0 ouvdLOOMO Kal Twv SUo, Kabwg ot
dopel¢ pHéow TNC OTASLOKAG MEWONC TOU TAXoUug TNG SLATOMNC TOuC yilvovtal
ETUPPETIELG O€ TOTUKO AUYLOUO. TEAKOG O0TOXOG TNG £pyaciag autig eival n 6co to
duvatov peyalutepn peiwon tou Bdapoug twv ev Adyw ¢opéwv Kal n Tapoxn
TIANPOdOPLWV CXETIKA E TN cUpmepLPopd Toug Otav udilotavtal MAsupLkr ¢option,
HE OKOTO TNV 0€LOTIOINGr) TOUG, TO0OO OE TIEPALTEPW £PEUVO OCO KAl OF TIPOKTIKO
eninedo wg otolyeia MPOOOBETNG KATAOKEUNG ] OTOLXELO EViOXUONG OE UTIAPXOUOEG
KOTALOKEVEG.

3to 1° kedpdAalo yivetatr i ouvormtik Tepypadr tng peBodoloyiag mou
xpnowwomowBnke ywa TNV €€€tacn Twv TAALCIWYV AUTWV KABWE KOL MO YEVLKA
avadopa o€ &Evn BBAloypadia, n onola €6woe to €vauoua yla thv dnuoupyia



OUTAG TNC SUTAWHATLKAC EPYOOLOC. IXETIKEC avadopég avaypdadovtal oTto TEAOG TNG
epyaoiag.

3to 2° 3° 4° 5°,6° kau 7° kedbdhato mapouotdlovial To amoteAéopata yio. KOs
eldoc dopéa. Juykekpwéva ol Ppopeic eival amAd mAaiolo, mAaiolo pe xlooti
ouvbéopoug Suokapdiag, mAaiolo pe ouvdeopo Suokappiog Keviplkd Aduda,
mAaiolo pe ouvdeopo Suokaupiog EKkevtpo AQUSA KAUMTIKOU TUTIOU, TAALCLO UE
ouvdeopo Suokapiag £kkevipo Aauda SlatunTkoU TUMOU KoL TAdiolo pe Suo
SLOTUNTLKA TTAVEA.

Ta amoteAéopata mapouotalovial oe KABs kepalalo pe tov blo TpoMo yla KAbe
dopéa kabBwg ektedovvtal ta bla €i6n avaAloswv. ApXLKA TpAyUATOMOLETOL
OVOAUTLKA Tteplypadr) Tou KAOE TPOCOUOLWHUATOG, £TOL OTIWE KOTAOKEUAOTNKE OTO
nipoypappa Adina. ZTn cuVEXELA TTAPOUCLATOVTAL TA MOTEAECOTA VLA KOO TIAXOG
Statopng mAatoiou kat cuvdéopwy duokappiog kal HeTA yia SLladopeTIKO TtaX0G
OUTWV, OTIOU TO TAXOC Tou TAaloiou Slatnpeital otabepd Kal petafalietal to
TAX0C TwV OuVOEopwv SuokapPiac. tnv mepimtwon tou amAoV mAatciou Sev
UTTAPYXEL TETOLOG SLaXxwPLOUOC. Mo kaBe mepimtwon(kowo f SlapopeTiko maxog) Ta
QMOTEAECHOTA TTOPOUCLATOVTOL OE XOPOKTNPLOTIKA Ttdxn Slatopng, ota omoia o
dopeéag Kuplapxeital amd SladopeTikd pnxaviopud ootoxiag. TéEAog, akoAoubBel
OUYKPLON HETAEU TWV AMOTEAECOUATWY ylol OAQ TA TIAXN Yla Tov avtiotowo dpopéa
KOs Ppopa Kol OXOALOOUOC ETU QUTWV LLE XPrON CUYKEVIPWTIKWY SLAYPOUUATWV.

3to 8° kedpdAalo mpaypatonoleital cUykpon HETAly OAwv Twv ¢opéwv ota
XOPOKTNPLOTIKA TTAXN, Yot KOWO Kal SladopeTkO TtaXog SLATOUNG, HE XPRon TAAL
OUVKEVTPWTLIKWY SLOyPOHUUATWY Kal EEAyOVTaL TEAIKA CUUTTEPACHOTO OXETIKA LE TN
Sladopetikotntar TV dopeéwv petafld Toug. EmutAéov, yilvetal ouykplon TG
oupumnepldpopdg mou mopouciacav ol SLATOUEG avaloya HE TO TAXOG TOUG, UE TN
OUMTEPLPOPA TIOU AVAUEVETAL VO £XOUV BACEL TWV KAVOVIOTIKWV Statafewv. TEAOG,
oTo0 KepAAalo autd yivetal avadopd oe SUVOTOTNTEG TEPALTEPW EPEUVOC OTO
OUYKEKPLUEVO OVTLKEIEVO.
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ABSTRACT

This thesis presents the non-linear behavior and bearing capacity of various steel
shear walls, namely frames with different types of bracing and shear panels, as
lateral load resistance systems. Through the applied methodology, understanding of
the behavior, prediction of all possible failure mechanisms, evaluation of strength
and assessing of vulnerability of these steel structures is achieved by means of
numerical analyses using the finite element software Adina. Failure owing to either
material yielding, local buckling or a combination of both is addressed, as the above
mentioned frames become prone to local buckling through the gradual reduction of
their section thickness. The ultimate goal of this thesis is achieving the greatest
possible weight reduction of these models and the collection of useful information
concerning their behavior when subjected to lateral force, aiming at their use, not
only in further research, but also at a practical level either as parts of new structures
or elements for strengthening existing structures, with a view to contributing to their
sustainable development.

In the 1% chapter a brief description of the methodology used to examine those
frameworks is presented, as well as a general reference to international research
literature, which triggered interest for this thesis. References are listed at the end of
the final chapter.

In the 2", 3 4™ 5™ 6™ and 7" chapter the results for each type of frame are
presented. In particular the models are a simple frame and frames with diagonal X-
bracing, concentric lambda bracing, eccentric flexural-type lambda bracing, eccentric
shear-type lambda bracing and two shear steel panels.

The results are presented in each chapter in the same way for every type of frame,
as the same types of non-linear analyses are performed. Initially, a detailed



description of each simulated model is given, as set-up in the Adina finite element
software. Subsequently, results are presented for both cases of common and
different section thickness of the frame and the bracing or shear panels respectively.
In the second case the thickness of the frame remains constant while the thickness
of the bracing is gradually reduced. In the case of the simple frame there is no such
distinction. For each case (common or different thickness) results are presented for
characteristic thicknesses, in which the model is dominated by a different type of
failure mechanism. Lastly, a comparison follows between the results for all
thicknesses of each respective model and also a commentary on them using
combined diagrams.

In the 8% chapter a comparison between all models for these two characteristic
thicknesses for common and different thickness is carried out with the use of
combined diagrams and, also, final conclusions concerning the diversity between
these models are cited. Moreover, another comparison takes place concerning the
behavior demonstrated by cross sections depending on their thickness and their
respective expected behavior according to regulations. Finally, the gt chapter
includes a reference of possibilities for further research on this subject.





