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Eicaywyn

H evpela avantuén Aoyiopkod menepachévev otolyeimv oe GuVOLOGUO
He v adénon Tov SVVATOTATOV TOV NAEKTPOVIK®V LTOAOYIGTOV Hog Jdivel
onpepa N dvvordtNTa Yoo apkeTd axkpin mwPOPAEyN NG SLUTEPLPOPES
QOpPEMV, MOV AOY® TMOV TPOCEYYICEWV Kol TOPAdOYDV TV UEYPL onHepa
¥PNCIHOTOI0VHEV®Y HeBOOV NToV ToAIdTEPO ALOVVATT).

‘Evag tétolog topéng oTO avVTIKEIUEVO TOL GYEOOCHOV HETOAMK®V
KATOOKEVMV €lval Kol 0 oXedAGHOC TOV GLUVIEGE®V, Y10 TIC OTOlEg oL UEYPL
onpepa HEBOOOL OpKOVVIOV OTNV OMAOLGTELTIKY] Oe®pnon Tovg €lte ®G
noKktdoemv (Gkapntol KOUPot) eite w¢ apbpdoewv (gdkapntor kopPfor). H
TPAYHATIK] OH®OG GLUTEPIPOPE TV cLVOEcEMV Ppioketal HETOED TV VO
avtav Bewpnoewv, kabocov ce kbbe chvdeon Exove OGO GTPOPY GO Kol
HetaBifoaon porng (MUdkapmtol KOPBOL), YEYOVOS TOL LITAYOPELEL TV AKPLPN
YVOGT 0LTNG NG oxéong pomng — otpoens. H oyéon avtn onpepa pmopet va
anotun®Bel Héca amd TPOGOUOIOHOTO TEMEPUACUEVOV OTOLKElMV Yoo KaOe
Hop1 cuvdeong Katl vo ypnollomoteitatl, £Ton mAéov, and 1o HEAETNT NG
Kataokeung. Edd mpémel va onpeimbel 6Tt o EK-3 emyepel v eioaywyn tov
NUAKOUTTOV KOPOV 6T0 GYEINUGHUO HETOAMK®OV KATOUGKELAOV, 0ALE TdAL PECa
ot TPOGEYYIOTIKES HeBBSOVG Kot TapadoyES.

Aappdvovtag vréyn to TaPOTEVe, CKOTOG TNG TAPOLGAS EPYUGiog eivat

N eKUETAALEVON AOYICUIKMOV TEMEPACHEVOV GTOYEI®Y Yoo TN S1EPEVVIION TNG



OmOTEAECHATIKOTNTAG TOVC KOl TNG €QPOPHOYNG TOvg oty €Opecn NG
TPAYHATIKNG GUHTEPLPOPAS HeTaAMKOV KOUPwv. H mpoondBeia avtr| yiveton
Hécm ™G HEAETNG NG OYEOMG OLVAUNG — Tapapdpemons Ppayémv Tov, To
omoia amoteAovV T0 PacIKO CLGTATIKO GTOLXEIO OAWV TOV HETOAMK®OV KOUPWV.

Jvykekpipéva dokidlovtol 0160146ToTe TPOGOUOIMUTO TETEPUTUEVMV
otolyeiov e to mpoypappa “Msc Nastran for Windows” kar “ADINA”,
oLYKpivovTal Ta AMOTEAEGHOTO TOV AVAADCEDV HE avVTIoTOU0 TEPAHATIKA KOt
EMAEYETOL EKEIVO TO TPOGOHOI®MHO OV TPOcEYYILeEl KAADTEPO TO TELPAHOTIK
anoteléclata. To mpocopoiopa avtd ypnoilomoleital o€ TOUPAUETPIKEG
avOADGEIS Ppoyémv TOL KOl TNV omoTOTOOY TV OYEcE®V OOVOUNG —
HeTaTomiong o€ S10ypapATIKY OTEIKOVIOT).

H ovykekpiuévn epyocio amotehel cvvéyeln e AMAG®MOTIKNG Kol NG
Mertantoylaxng Epyaciag tov vmoyneov Awdktopo tov EMIT k. Mnva
Agpovy “Tlpocopoiwon Metoilikov Xvvoécewv He ™ MéBodo tmv
[Tenepacpévav Ztoryeiov”, pépog I ko I avrtictorya, ot omoieg £xovv ToV 110
otdY0 Kol ypnoldomoovv v idw Owdikacio, oAAd He tnv vioBEnon
TPIGOICTAT®OV TPOCOHOIOUATOV. AVTO €xel ¢ ovVEmElD TN Heyohdtepn
akpifelon amotehechatwV, He avTITIHO TNV TOALTAOKOTNTA HOPO®ONG TOV
TPOGOUOI®HAT®OY Kol TN YpovoPopa avdivon tovg. I'' avtd Péoa oamd v
TapoLGA ePYAcia YIVETOL Kal i GUYKPLOT] T®V dV0 TOT®V TPOGOUOIOUATOV
He ammTePO 6TOYO TOV KABOPIGHO TV opicv ypnong tov Kabevoc.

Tov avotépm guxaploTd 1060 Yo TV kaBodnynon mov Hov mapeiye Kotd
™ J1dpKELN EKTOVNONG TNG EPYACiaG LoV, OGO Kol Y10 T GLUETOYY| TOL G OVTY|
He T HOPO®OT TPLoOICTAT®V TPOGOUOIHAT®mY oto Tpdypapto “Nastran”.
Evyoapiotieg opeilw ko otov Emikovpo Kabnynt k. Xapdrapmo avté, o
omoiog v dévtepn @opd avélaPe v emifAeym epyacioc Hov, HEG® Hiog

Gp1oTNG KOl ETOIKOSOUNTIKNG GLVEPYUGING.

K. ABavaciov

Ampilog 2004
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Introduction

The wide development of software based on the Finite Element Method
(FEM) combined with the increased capabilities of today’s computers allows a
nearly accurate prediction of the real behavior of structures, which until
recently was impossible, because of the approximations adopted by previous
methods.

One such application in the design of steel structures is the design of steel
joints. The present methods being used for this subject induce a simplifying
adoption of steel joints, considering them as either completely rigid or pinned.
However, the reality stands between the above considerations, because both
relative rotation and moment transmission occur at every joint (semi rigid
joints). This fact imposes the need for exact knowledge of the relation between
moment and relative rotation. This relationship can be estimated with the help
of finite element models made for every type of joints and can then be used by
the structural engineer. Furthermore, Eurocode 3 induces the adoption of semi
—rigid joints in steel structures by the use of approximate methods.

The objective of this work is the use of FEM programs, so that their
effectiveness in the estimation of the real behavior of steel joints can be
established. In order to achieve this objective, an effort is made to estimate the

relation between the concentrated force applied on T —stubs, and the resulting



displacement. These T- stubs are the basic parts in which every steel joint can
be divided.

With the help of two FEM programs, “Msc Nastran for Windows” and
“ADINA”, 2D and 3D models of steel joints are analyzed and the results are
compared with those obtained from experiments. The model, whose results are
closer to the experimental ones, is chosen to be used for parametric analyses of
T-stubs. The results of these analyses are used to make graphs for the force —
displacement relationship.

This work follows two previous pertinent works, elaborated by Mr. Minas
Lemonis, “Simulation of Steel Joints by Finite Elements Method”, parts I and
II, which have the same objective and use the same process for 3D model
simulations. The use of 3D models has the advantage of more exact results, but
also the disadvantage of more difficult models to be made and much more time
needed for the analyses. In order to propose when 2D or 3D models are the
most suitable, this work compares both of them in each analysis.

At this point | have to express my acknowledgements to Mr. Minas
Lemonis for his guidance to me during the elaboration of my work and for his
help in setting up the 3D finite element T-stub models for the FEM program
“Msc Nastran®. | also have to express my acknowledgements to Dr. Ch.
Gantes, Assistant Professor at the Faculty of Civil Engineering of N.T.U.A.
who supervised me again on a thesis through an excellent and effective

cooperation.
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