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NepiAnyn

H ouumnepidpopd twv KOpPwv SdokoU-uTtooTUAWATOG Bewpeltal
KBOPLOTLKN yLOL TNV ATOKPLON TIAOLCLOKWY KOTOOKEUWY XAAuBa.
Elvat ouvnBng mpoktik ot kopPol va oxedialovtol e
UTtEPAVTOXN O oOxéon MeE TN O60KO KAl OTnV avaluon va
Bewpolvtal Akaumrol, amodpeUyoviag HE OUTO TOV TPOTO ThV
avaykn e¢€taong Tng mapapopdwolakng cuunepidopag toug. H
TIPAKTLKA aut odnyel oe dlailtepa olvOeteg Kal damavnpég
Hopdéc kOUPwv. Ta TeAeutaia Xpovia, TOCO yla Adyoug
olkovopiag 600 kal Adyw avamaviexwv Pabupwv actoxLwv
KOUBWV Og OElOULIKEG Oleyépoelg, dlepeuvatal €vtova n xpnon
NUL-OKAUMTWY KOUBwV, mou Sltabétouv xapunAotepn avtoxn Kot
Suokapio oe oxéon HE TOUG AKAUTTOUG. 2€ AUTO TO MAaioLo,
otn Slatplfry aut emMXEPABONKE va QVTIUETWITLOTOUV Ta €EAG
{nTRuoTa:

o H avantuén aflomiotng pebddou ektipnong tng MARPOUG
KOLUTTUANG POTIAG-0TPOPNE KOXALWTWY KOUBWV, UTIO OTATLKN
LLOVOTOVLKH $OpTLOoN.

H aflomiotn ektipnon Tng oTPodIKA G LKOVOTNTOC
KOYALWTWV KOUPBWV, UTIO OTATLKA LLOVOTOVLKH $OPTLON.

H avaAutikn Slepelivnon Twv MOAUTTAOKWY [N
VPOUULKOTATWY UALKOU Kol ETadG-amoKOAANGNG ou
epdavilovtal oToug KoYALwToug KOUPBouUC.

ISlaitepn éudoaon 660nke otnv e€€taon TNG cUUTEPLPOPAC TNG
edeAkuopevng {wvng, XPNOLLOTIOLWVTAG TNV avaAoyia mou auth
EXEL HUE TN ouvdeon Bpaxéog tau. Na tov AOyo auTtOV CNUOVTIKO
HEPOC TNG SLatpLBng adlepwdnke otn ocuvdeon Bpaxéog Tau, TNV
TPOCOMOLWOoN TNG Kal TtV avamtuén pebodou ekTipnong tng
HOVOTOVLIKAG amoKpLong tng, Aappavovtag unodn ta pawvopeva
N YPOUMLKOTNTOG TOU UALKOU Kal Ta paLvOpeEVa EMADNAG.

Mnxaviko mPOCOUOIWUA UE ACUVEXN TPWTN OELPA
Mechanical model with discontinuous 1°t row
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Abstract

The behavior of beam-to-column joints is considered crucial for
the response of steel frame structures. According to common
practice, joints are designed with overstrength compared to the
beam, while they are assumed rigid for the analysis, thus
avoiding the necessity of verifying their deformational
characteristics. This practice results in complex and expensive
joint designs. In recent years, the use of semi-rigid joints, that
feature lower strength and stiffness than rigid ones, is intensely
investigated, both due to economy reasons and as a result of
unexpected brittle failures of joints during recent earthquakes. In
this context, in this dissertation it has been attempted to
contribute towards the following issues:

o Development of a reliable method for the estimation of
moment-rotation curve for bolted joints under static,
monotonic loading.

Reliable estimation of the rotational capacity of bolted
joints under static, monotonic loading.

Analytical investigation of the complex material and
contact-separation nonlinearities that are inherent in
bolted beam-to-column joints.

Special emphasis was placed on the investigation of the behavior
in the tension zone, making use of its analogy to the T-stub
connection. For this reason, a significant part of the dissertation
focuses on the T-stub connection, its simulation and the
development of a prediction method for its monotonic response,
taking into account material nonlinearity and contact
phenomena.

Mnxaviko mPoooUoiwUN UE TUVEXN TTPWTN OELPA
Mechanical model with continuous 1° row
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KOuBOG He PETWTTLKA TTAAKOL KopBog pe ywviakad
M gnmy ENd-plate joint . M kntm) Joint with angles
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Ta eAaTipla e KOKKLVO
XPWHLOL AVTLOTOLXOUV O€
OGUOTATLKA TOU KOUPBOoU Ttou
T(POCOOLWVOVTAL UE TN
ouvbean Bpaxéog Tau.
Edapuocbnke to
T(POTELVOUEVO IPOGOLOLWAL
Bpaxéog tav (stkova 2)

MPOTELVOUEVO UNXAVIKO TTPOCOUOLW A
Ue ouvexn 1" oelpd

Proposed mechanical model with
continuous 15t row

MPOTELVOUEVO UNXAVIKO TTPOCGOUOLW A
Ue aouvexn 1n oepa
Proposed mechanical model with

discontinuous 15t row Springsin red color represent

joint components modeled as
T-stub connections. The
proposed T-stub model
(figure 2) was used.

Melpapotikn SoKLun

Experimental test

Mpocouolwua MEMEPACUEVWY OTOLXELWV
3D finite element modeling
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KoxAwwtoi kopBol mov efetdotnKav. AploTepd KOUPBOG HUE LETWTITLKNA TIAAKA (MPOEKTELVOUEVN 1)

un) Ko 6€Ld KOUPOG HE YWVLAKA AVW/KATW TTEAUATOC KAl KOPUOU.

Bolted joints considered. Joint with end-plate connection (extended or flush) to the left and

joint with top/seat and web angles to the right.

MpotewvopeVA UNXAVIKA TIPOCOHOLWHATA KOUBwV Kot aftoAdynon toug. Emavw ¢aivovtal ta SU0 MPOoCoUOLWHATO TTIOU TTPOTAONKAV yLa
KOUBOUC e HETWTILKN TTAGKA. AvtioToLlxa tpocopolwpata dSnuwoupyndnkav yia kKOpBoug pe ywviakd. Ta mpooopolwpota aftoAoyrnbnkav pe
28 TMELPAUATIKEG SOKIUEC amo TN BLBAloypadia. I KOPBOUC PE LETWTILKI TTAAKO SLamioTwOnKe KAAUTEPN aAmodoaon o To MPOCOUOLWHA UE
ouvexn 1" oelpd evw o€ KOUPOUC HE YWVLAKA OO TO TIPOCOUOLWHA LE OLOUVEXH.

Proposed joint mechanical models and their evaluation. To the upper side, the two mechanical models proposed for end-plate joints are
illustrated. Similar models were created for joints with angles. The models were evaluated with 28 experimental tests from the literature. The
continuous model was found to perform better for end-plate joints, while the discontinuous one for joints with angles.

Size

Awaonaon epeAKUOMEVNG LWVNG OE HENOVWIEVEG CUVOETELG BPOAXEOG TAU KO TO TIPOTELVOHUEVO
npocopoiwpa Tous. Navw de€ld anelkoviletal n cuvdeon BpaxEog Tau Kal KATw €L To
TIPOTEWVOUEVO EMAUENTIKO TIPOCOUOLWUA TTOU SNULOUPYRONKE yLo TN CUYKEKPLUEVN cUVEEDH.

Disassemby of tensile zone to individual T-stub connections and their proposed modeling. Up
to the right, an individual T-stub connection is illustrated and to the bottom right, the proposed

incremental model developed for this connection.
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e [1pOTELVOLEVO TIPOCOMOLW A BpaxEog Tau / Proposed T-stub model
e [elpapatik Sokiur / Experimental test

Mpooopolwpa renepacpévwy otolxeiwv (BA. etkova 4) / Finite element model (see figure 4)

A{LOAOYNGON TPOTELVOLEVOU ETMAUENTLKOU TIPOCOMOLWHATOG Bpax€og Taww. H avtoxn, n apxikn
Suokapia kaBwG Kal N LEYLOTN UETOKIVNON EKTLLWVTOL LE LKOVOTIOLNTIKY aKpiBeLa.

Evaluation of the proposed incremental T-stub model. Strength, initial stiffness as well as

deformation capacity are predicted with satisfactory accuracy .
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The following parameters were varied:
*Flange width
*Bolt diameter
*Flange thickness
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MNpocopoiwon ocuvdeonc Bpox£OG TAU LE MENEPACHEVA OTOLXELA. MpaypaTomoL)Onke
TIAPAUETPLKI avaAuon yLa TNV a€LoAOynon ToU TPOTELWVOUEVOU TIPOCOLOLWHATOG Bpax£og Tau.

MNpwtoTUNO AOYLOMLKO TTOU avamntuxOnke . . . . . .. :
P Yiol Xon Finite element simulation of the T-stub connection. A parametric simulation was performed for

Custom software developed the evaluation of the proposed incremental T-stub model.
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