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Awepegovnon aélomotiog EC3 yia tov éheyyo aotoyiog LETAAMKAOV
TAOLGLOV

Kaloynpov Xapalapmos — Harcovpas Xpyorog

Iepiinyn

2KOTOG NG TOPOLONG SMAMUATIKNG epyaciag elval 1 dlepgvvnon g
aélomotiag tov Evpokddika 3 (EC3) yio tov éleyyo actoyiog HETOAAMK®OV
mhoiciov. H diepedvnon aut emttuyydvetal Pe Tov EAeyyo ¢ aslomotiog Tmv
avaAVTIKOV TOTTV ov Bétel 0 EC3 oe mpocopoidpate VTOGTUAMUAT®OVY Yo
ocuvOnkeg Hetabetov Kot apletdBetov HEAOVE, KAOMOC Kot Pe Tn oOYKPLon TOV
arotehecpatov tov EC3 pe ta oamoteAécpato mov e&dyovior amd TN Un
YPOUUIKT avdAvon vAkoy kol yewMetpiog He tn ypnon tov mpoypapoTog
nenepacévov otoysiov Adina.

[Ma 10 okomd aVTO TPAUYHATOTOOVVTOL OVOADGELS Y10 TNV EVPECT TOL
oplakoVv poptiov actoyiog P, oe mpocopoidpato HeETaOETOV Kol apeETAOETOL
VTOGTUADUATOC He  SpOpeTikég KABe @opd ocuvvoplokés ovvOnkeg Kot
ocuvOnkeg oopticems. Ot avaldoell avtég yivovtor SOUQ@VO HE TOVG
avolvtikodg tomovg tov EC3 (MéBodog 1 kau MéBodoc 2 oe ouvOnkeg
eopTiong OMymc kot KAUYNG Tov HEAOVG) Kot GOMQ®VO HUE HN YPOMIKY
avdAvon  VAIKOL Kot yeodetplag He T yxpnom  Tov  TPoyPAHHaTOog
nenepacpévov ototyeiov Adina. Xtic avaivoelc avtég Aappdvovtor vaoyn
YEOUETPIKEG aTEAELEC UEAOVG, Ol OMOIEG VIEIGEPYOVIOL GTOVS OVOAVTIKOVG
tOomovg tov EC3 pécm cuvteleot®dV, evd Gt U YPOUUIKY avAALGT VAIKOD Kot
yvewpetpiog AapBdvovtor Pe ™ Hopen optldvtiag OOUVOAHUNG OTNV KEQPOATY TOV
HéLOVG Ko He T Hop@1| 160dVVAHOL OHotdHop@ov KoTaveUnUévoy optldvTiov
@optiov, cOHPwVA e Tovg TOTOVG Tov EC3. T v edpeon tov Py, oTOVG
avaAvtikovg Tomovg tov EC3 givan amapaitntog o vroAoytoog g Héylotng
pOTNG KAHYNG TOV HEAOVC, VA Yia TN Oadtkacio TS YN YPOUUIKNG ovAALGTG
VAMKOV Ko YE®UETPiog amapaitnTog eival 0 VITOAOYIGHOS TOL KPIGILOL POPTiov
AYIoH00 Pgr. Ot oTotiKéS avaAdGELg Kot ot YPOUUIKEG avaADoELS AVYIGLOD TOL

HéAOLG Yo TOLG OVO OVTOVG VTOAOYICHOVG yivovior He i ypnomn Tov



wpoypaUatog menepacsévov ototyeiov MSC.Nastran. I'a tov mo edkoAo Kot
YPYOPO VIOAOYIGUO Tov Py e Baon tov EC3 ypnolonoteiton to mpdypappa
Mathematica. Ot avaAdoelg Tov TPAYHATOTOOHVTOL APOPOVY TPOGOHOLMHOTA
Hetabetod kot apletdBeTov vTocTLAG®HUATOG Tov Qoptilovtal He agovikd kot
OLYKEVIPOUEVO  €yKdpolo  @optio kot He  afovikd Kol  opoldpoppa
KOTOVEUNHEVO €YKAPG10 POPTiO avTioTOLYA.

Ta amoteAéopata TV avoldcewv mapovctalovior He T Hopom
TwOKoV kol - Owypappdtov, ota  omoio  divovtar,  yu  O18pOpES
ad10eTOTOTOMEVEG TIHEG duoKAWing TOL GTPOPIKOD EANTNPIOV TOL KAT®
KOUPov tov péLoVG (Z,) Kot Yia cuykekpipévo Adyo HIP (Uetabeto péroc), gh/P
(opeTdBeTo HEAOC) KoL OULYKEKPIUEVO OOLACTOTO GUVTEAEGTI] GTPOPIKNG
dvokapyiog ave kKOUPBov HEAOLE (Z), Ot TYHEG TV OPLOKOY POPTI®V 0oTOYI0G
Py mov mpoékvyav amd Tig avordoel. Amd TG avoAdoelg eEdyetal ToO
CUUmEpOcHO OTL ot Hev mepimtwon kabapng OAlyne tov HéEAovLg TO
aroterécpata Tov EC3 ouykAivouv oe Peydro BabUd He ta amoteAécpato TG
N YPOMHIKNG avdAvong LAIKOD kol yeoHeTpiag yio cuvOnkeg apetdBetov
HéAOVG, evdd Yo cvvOnkeg HeTabeTov HEAOLG TO AVTIOTOLYO OOTEAEGHATO
amokAivouv onpavtikd, otn d¢ mepintmon OAyng kot KAUymg Tov HéAovg to
anotelécpata TG HeBodov 2 Tov EC3 cuykAivouv cg wkavomomrikd Babuo Ue
T amoTEAETaTA TG U1 YPOUUIKNG avAALoT G DAKOD Kal YE®HETpiag, TOCO Yo
10 PetaBetd 000 Kot Yoo TO0 aAUETAOETO HEAOG, EVA TTOPAUTNPOVVTOL CTHAVTIKES
amokAicelg HeTaEy TV amotelecdtov ™ HeBddov 1 tov EC3 kar g Un
YPOUUIKN G avaAivong (Adina) kot pdAioto ovtd Slakpivetor mo £viova GToO
HetaBeTod HELOG.

Ta amoterécpata avtd Pmopodv va xpnoLomTomBovy ®g KpLTiplo yio
Vv aglomotio Twv avoALTIK®V TOTwv Tov EC3, kabde kot o¢ kpttiplo yo v
EMAOYN KATAAANANG HeBBSOL avaivong, TOGo Yo cuvOnKes HetabeToh 0G0 Kot

v apetdBeTon PELOLG.



Investigating the Reliability of EC3 in Failure Checks of Members
Subjected to Bending and Compression

Kalogirou Charalambos — Patsouras Christos

Summary

The present thesis aims to investigate the reliability of Eurocode 3 (EC3)
in Failure Checks of Members Subjected to Bending and Compression. This
investigation is achieved by comparing the results obtained with the EC3
analytical formulae with finite element results produced by material and
geometric non-linear analysis with the use of Adina.

Analyses are carried out for this reason so that the ultimate failure load
P, could be calculated in simulations of sway and non-sway columns under
different boundary and loading conditions each time. These analyses are
carried out in accordance with the analytical formulae of EC3 (Method 1 and
Method 2 under conditions of compression loading and bending of the
member) and with material and geometric non-linear analysis with the use of
the finite element program Adina. These analyses take into account geometric
imperfections of the member, which are included in the analytic formulae of
EC3 by means of coefficients, while the numerical analysis takes them into
account in the form of a horizontal force on the top of the member and a
tantamount, uniformly distributed horizontal load, according to the EC3
formulae. In order to calculate P, the analytic formulae of EC3 should
necessarily include the calculation of the maximum bending moment of the
member, while in the process of numerical analysis the calculation of the
critical buckling load P, is necessary. The static analyses and linear buckling
analyses of the member with respect to these two calculations are carried out
through the MSC.Nastran program of finite elements. The Mathematica
program is used for easier and fast calculation of P, in accordance with EC3.
The analyses carried out concern simulations of sway and non-sway columns,
loaded with an axial and concentrated transverse load and an axial and

uniformly distributed transverse load, respectively.



The results of the analyses are presented in the form of tables and
diagrams, which include the values of the ultimate failure loads P, resulting
from the analyses of various nondimensionalised stiffness values of the
rotational spring of the lower node of the member (z,) and with respect to a
specific ratio H/P (sway member), gh/P (non-sway member) and a specific
dimensionless coefficient of rotational stiffness of the upper member node (z,).
It is concluded by the analyses that in case of pure compression of the member,
the results of EC3 and the results of the numerical analysis for non-sway
members converge to a large degree, while, for sway member the respective
results diverge significantly; in case of compression and bending of the
member, the results of Method 2 of EC3 and the results of the numerical
analysis converge very well for both sway and non-sway members, while the
results of Method 1 of EC3 and the finite element results present considerable
divergence; this is more obvious in the sway member.

These results may act as a criterion for both the reliability of the
analytical formulae of EC3 and the selection of the proper method of analysis,

for both sway and non-sway members.



