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MepiAnyn

Me Tnv epyacia auth €mXEIPAONKE va UEAETNBEI €dv Kal pe TTOI0 TPOTTO £TTNPEACEl N
TTAQOTIKOTTOINON TOU (UYWMOTOG TO UKOG AUYIOHOU TOU UTTOOTUAWMOTOG £VOG TTAAICIOU.
Na 10 OKOTO aQUTO TIpayHaTOTTOINONKE TTARBOG TTAPAUETPIKWY OVOAUCEWV OTO
TTPOYPOUUA TTETTEPACUEVWY OTOIXEIWV ADINA. ZTIG avaAuoelg auTéG AeOnke utr’ éyn n
MN  YPOAUMIKOTNTO YEWUETPIAG KOl UAIKOU, Kal €QAPUOOTNKAV O€ QUPIopOpwTd Kal
QU@ITTaKTa TTAQiOIO yIa éva eupUu Q@AOUA TWV TIMWV TNG POTING TTAACTIKOTTOINCONG TOU
CUYWHATOG, KABWG Kal TNG POTTAG TTAACTIKOTTIOINONG KAl TNG avnypévng AuynpotnTag Twv
UTTOOTUAWUATWY. ZUPQWVA HE TNV €EETAON TWV ATTOTEAEOUATWY, OTIG TTEPICOOTEPES
TTEPITITWOEIG TO TTAQICIO aoToXoUoE a1Td AAANAETTIOpacn AuylOpOU TwV HEAWV TOU Kal
dIaPPONG TOU UAIKOU, EVW O€ KATTOIEG EAAXIOTEG TTEPITITWOEIG N ACTOXiA ETTEPXOTAV ATTO

dlapporn Tou UAIKOU Kal TTAACTIKOTTOINON TwV HEAWV TOU QopEa.

2TO TTPWTO KEPAAQIO TNG EPYATIAg YIVETAI IO AVOPOPAE OTO GAIVOUEVO TOU AUYICHOU, Kal
OUYKEKPILEVA OTOUG TUTTOUG Kal Ta dlaypdppara Tou Xpnoipotrolei o Eupwkwdikag 3
yla va uTtoAoyiogl To 1000UVAUO MAKOG AUYIOHOU TwV UTTOOTUAWMATWY, WOTE va

€&nynBei 1o ep€BIOUA yIa TNV EKTTOVNON AUTAG TNG EPYATiOg.
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MepiAnwn iv

210 OEUTEPO KEPAAQIO DIOTUTTWVOVTAI O dIAPOPEG HEBODOI avaAUOEWS TTAQICIWY YIa VO
yivel katavontdég o TpOTToG oXedIaoHOoU Kal aoToxiag Twv TTAdiciwv. AvApeoa oOTIg
MEBOBOUG TIOU avaTTUOOOVTAl OTO KEPAAQIO autd €ival kal n  pEBOdOG TTOU
XPNOIHOTToOINONKE yia Tnv avdAuon Twv TAQICiWV TToOU €EETAOTNKAV O€ auTh TN

OITTAWMATIKI Epyaaia.

210 TPITO KEQAAQIO avaAUETal N TTOPEIa epyaciag n otroia akoAouBnOnke. MNepiypagovTal
QAVOAUTIKA oI avaAUCEIG TTOU TTpaypartoTroinenkav, oAa 1a dedopéva mou 666nkav OTo
TTPOYPOUUA TTETTEPACHEVWY OTOIXEIWY, OAA TO ATTAITOUUEVA OTOIXEIQ, TA ATTOTEAECUATA

Kal 0 TPOTTOG £TTEEEPYATIAC TWV ATTOTEAECUATWV.

2TO TETAPTO KEPAAQIO YIVETAI N ETTECEPYATIA TWV ATTOTEAEOUATWY. KaTtaokeuddovTal Kal
oXOoAiGlovTal dlaypAUUOTA KAl YiVETAI TTPOCTIABEIO va £¢nyNnBEi 0 TPOTTOG CUUTTEPIPOPAG

Kal TEAIK& o TPOTTOG aoToXiag Twv TTAQITiwV.

2TO0 TTEUTITO KEQPAAAIO avao@EPOVTAl O TTPOCTIABEIEG TTOU £yIvaV TTPOKEIMEVOU VO
BonBnB¢i To TTAaicIo va aoTOXACEI O KATTOIO POPTIO KOVTA OTO KPIOIHO POoPTio AUYICHOU
TOU WOTE VO KATOOTE dUvVATO VA €LETAOTEI TO QAIVOUEVO TOU AuyiOpou. Tautdxpova
TTapoucidfovTal Kal KATTOIol TTIVOKEG HE TA aPIBUNTIKA aTTOTEAECUATA TWV AVOAUCEWV

AUTWV.

ArTAwpaTiki epyaciag Mapivag Agpovapn
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ABSTRACT

With this thesis, it was attempted to investigate if and in what way the plasticity of the
horizontal members of a frame affects the effective buckling length of the columns of
the frame. To this objective a large number of parametric analyses was conducted
using the finite element software ADINA. In these analyses it has been considered the
non-linearity of geometry and the non-linearity of material. The analyses were applied
for frames with pinned bases as well as for frames with fixed bases, and for a wide
range of the plastic moment of resistance of the beam, the plastic moment of resistance
of the columns, and the anigmeni ligirotita of the columns. According to the examination
of the results, in most cases the frame had failed under the interaction of the members’
buckling and the material’s yielding, whereas in a few cases the failure was due to the

material’s yielding and the plastikopoiisi of the structure’s members.

In the first chapter of this project, it is taken place a reference to the phenomenon of
buckling, and particularly to the equations and the diagrams that Eurocode 3 uses to
calculate the effective buckling length, in order for the impulse of the elaboration of this

project to be explained.
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Abstract vi

In the second chapter, the various methods of frames analysis are set out, in order to
become more understandable the way of frames design and collapse. Among the
methods which are developed in this chapter, is the method used for the analysis of the

examined frames in this thesis.

In the third chapter the way of working that was followed is being analysed. The
analyses that took place are explicitly / analytically described, all the data input in the
finite element software, all the required data, the results and the way that the results

were processed.

In the fourth chapter the process of the results is taken place. Diagrams are being
constructed and discussed and there is an attempt to explain the behavior of the frames
and finally the way they collapse.

In the fifth chapter there is a description of the attempts taken place in order to help the
frame to collapse under a load near the critical load of buckling so that it would be able
to examine the phenomenon of buckling. Furthermore, tables with the numerical results

of these analyses are presented.

ArTAwpaTiki epyaciag Mapivag Agpovapn





