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Elocayoyn

H evoopdatmon otov Evpoxodika 3 g Oedpnong tov npt-
AKAPITeOV KOPPmV avolle yla To peletnt) véovg opilovteg
AVTIPETOIIONG TV  KATAOKELD®V, IIPOOPEPOVIAS — APEVOG
ONHUAVTIKI), KOaTA MEPUITOOIN, OWKOVOpia  DAKOL  Kdt
eSopboloytopo tov oxedraopov agetepov. H expetaevon tov
NAEOVEKTNHAT®V THG VEAG AUTHS avTIANYng Opwme, mpodrobétet
Vv onapln endpkmv  OeOOPEVOV  OXETIKOV HE TG VEEG
petapAntég oo mpoPArjpatog oxedlaopon, ot OIoieg aApopoLV TN
OLPIIEPLPOPA TV KOPPwV NG Kataokevrng. a mapadetypa n
XP1OHOIIOIN 01 NUI-AKAPITTOV KOPP®OV dOKOV-DITOOTOADPATOV
amattel ) yvwor g KApMOANG POIIG-OTPOPg Tov KOpPov 1
£0T® XAPAKTPIOTIK®OV TUNHAT®V AOTH|S.

210 mapov movnpa emyepeitat n - eSayoyr]  Tov
KATAOTATIK®V VOP®V PETANIKOV oovOeoemVv pe T pébodo tmv
nenepacpévev ototyelov. H nmpoondbeia emxevipoverat otoog
KOpPoug Ppaxémv TAL Ol OHolol AIOTENOLV TO IIAEOV
KaboploTikd  OLOTATIKO  HEPOS TV KOPP®V  OOK®MV-
DIIOOTLADPATOV. AlEVEPYOOVTAL TPELG MAPAHRETPIKEG AVANDOELG
pe 36 oovolika mpoocopowwpata yia kabe éva amo ta omnoia
edayetal 1 HANpng KapmmoAn Ovvapng-petatomong. a1
dnplovpyla T®V IPOCOPOIOPATOV XPINOIHOIOLELTAl IPOTOTOIIO
AOYOPIKO eved yla TV emilvon Tovg YPNOpOIOolEital To
NPOypappa Imenepacpéveav — otoxelov  “Msc/Nastran  for
Windows”.

H oAn tov BipAiov Swapbpavetal oe okt® Kepdlaid. XT0
MIPMTO KEPANALO AVAITOOOETAL OLVOITTIKA TO AVTIKEIPEVO T®V
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NHP-AKAPITOV KOpPoV pe mapdAnAn avagopd otig datadelg
tov Evpoxwdika 3. To KepdAaio 2 acyoAeitat pe to yeviko
POPANpA NG IPOCOPOIMONG HETANIKOV OLVOEoEDV KAl Td
nowila {nTpata moov avakvitovy oe pla tetowa dtadikaota.
210 Kepdhawo 3 avagépoviar ot Oewpnrikeg pedodot
IIPOOdIOPIOPODL TG avToxNg Kat g dvokapyiag tov Bpaxéog
Tav eve oto Kepdhato 4 meprypagetat 1o mpooopoiopd tov,
ava@épovtag OAeg Tig O10TNTEG KAt TG d1APopeg Mapadoyeg mov
vobetOnkav. To Kepdlawo 5 elnyel 1 Aettovpyia tov
MIPOTOTLIIOD npoypdppatog  AutoModel  to oroio
xpnowpormouw|fnke  yia v tayxvtary  dnpovpyla oV
npooopotwpatov. To Kepdlato 6 mepthapPavet v moAd
ONMAVTIKI] (AoT] T1G aSloAOyN oG TOL IPOCOHOIWHATOG He BAoT)
dwabcowpa mepapatika dedopéva eveo  oto  Kepdahato 7
MIEPLEXOVTAL TA OIIOTEAEOHATA TOV eMADOE®V yla kdabe éva
npooopoiopa xoptotd. Téhog oto Kepdlao 8 yivetar n
OUYKP101] T®V AIOTEAEOPATOV TOV IAPAPETPIKOV AVANDOEDV e
ekelva Tov Oeopntikov pedodwmv.

To ovykekpypévo avtikeipevo g mpoPAeyng g
OLHIIEPLPOPAS HETANIKOV OLVOEOE®V ElVAl AOPAA®SG TIOAD
peyalo Kat 1 mapovoa epyaocta 0e ghododetl va to e§avtAroet.
[Tapexet @wotooco évav odnyd OLAANYNG, KATACTP®OONG Kt
AVTIHET®IIONG TOL YeViKoL IpoPAnpatog pe ) Pondea tov
MOKIA®V IIPOYPAPHAT®V IOV eivat Stabéotpa onpepa.

Eoxaplotieg ogethovtat otov emikovpo xabnyntr) too
tpnpatog  IToAttikov  Mnyavikev too EMIT xx. Tavte
Xapdhapmo yia v DoAvTipn Kat mpobopn copPoAr) too et g
opBoOTNTag TOL TEAIKOD AIIOTEAECPATOG,.

M.A.
OxtoPprog 2000

Agpovrig Mnvag



Introduction

The semi-rigid connection approach adopted in Eurocode 3
opened up broad horizons to designers, offering both efficient
material saving and a more rational design procedure.
However, the full utilization of this new approach requires
additional data about the joint behavior. For instance, the use of
semi-rigid beam to column connections requires the designer to
have knowledge of the moment-rotation curve or, at least, of
some key parts of it.

This study investigates the response of steel connections
using the finite element method. Efforts are focusing on T-stub
connections, which are the most important component of beam
to column connections. Three parametric analyses including 36
models overall are carried out. For each model the full force-
displacement curve is extracted. Models were created by means
of prototype software while analysis was carried out with
“Msc/Nastran for Windows” finite element program.

The book is organized on eight chapters. The first chapter
is devoted to fundamental semi-rigid connection characteristics
and Eurocode’s 3 requirements. In Chapter 2 general finite
element modeling issues are discussed. Chapter 3 contains the
T-stub theory for strength and stiffness calculation and in
Chapter 4 the full T-stub finite element model detailing is
described. Chapter 5 describes the way to create the finite
element model using “AutoModel”, a prototype program
developed for fast and high quality modeling. Chapter 6 is
dedicated to the model validation procedure and Chapter 7
includes the results of all parametric analyses. Finally
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comparisons between model behavior and theoretical relations
are reported in Chapter 8.

The field of steel connections behavior prediction is wide
and this work does not aim at thoroughly covering it. However,
it provides a way to comprehend and manipulate the generic
problem using several software programs, available nowadays.

Special thanks are owed to Dr. Gantes Charalambos,
assistant professor at Civil Engineering Department of NTUA,
for his priceless and willing contribution in the soundness of
this work.

M.L.
October 2000
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