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EYXAPIZTIEZ

EYXAPIZTIEZ

Me tnv OAOKANPWON TN LETATITUXLAKNG MOV pyaociog, Ba nbela va ekppaow BepUEG EUXAPLOTIEC
otov K. XapaAaprmo Favte, Kabnyntr tng ZxoAng MoAtikwv Mnxovikwv tou EMN emuBAEnovta tng
£pyaocilag Hou yla TNV evBappuvon, Tn cuoTtnUATKA KaBodriynon Kot th ouvoAlkr BorBeta mou
pHou mpooédepe. Htav T pou, mou 6€xOnke va avaldBel tnv emiBAedn NG UETAMTUXLAKAG
gpyaoiag pou.

Eniong, Ba nBela Slaitepa va euxaplotiow Tov Apa Itédavo lkatloyiavvn, EEwteplko
Juvepydtn tou Epyaotnpiou MetaMikwv Kataokeuwv, tTnG ZXoAng MoAltikwv Mnyavikwv tou
EMMN kot ouveriPAEmovia TNG UETATITUXLAKIG HOU €pyaciog, ylo tn OLapkr UTooTAPLEn, TLG
UTTOOELEELG KL TLG ETTOLKOSOUNTIKEG OUTNTHOELG TTOU CUVEBAANQV OUCLACTIKA OTNV TPO0JO Kal TNV
ETULTUXT OAOKARPWOT) TNG.

Eniong, euxaplotw ta PEAN TNG eMITPOTNG atloAdynong, tov AvamA. Kabnynti tng IxoAng
MoAwtikwv Mnyxavikwv tou EMM Anuntplo Bappatolko kot tov Emik. KaBnyntn tg ZXoAng
MoAwtikwv Mnyavikwyv tou EMM MavAo Oavomoulo, ylo Ta €MOLKOSOUNTIKA OXOALA Kol TNV
afloAoynon g epyoociag pou.

Euxaplotw Kot OAouc/OAec Toug  KABNyNntég Kat TIC KkaOnyntpleg pou oto AMNZ
AOMOZTATIKOZ IXEAIAZMOZ KAI ANAAYZH TON KATAZKEYQN, yla Tnv ekmaideuon Tou HOg
npocédepav Kal TOUG VEOUC opilovteg mou pag avoléav.

Télog, Ba nBeha va euyaploTiow TOUuG yovelc kol TNV adeAdn Hou yla TNV aydamn, tv
evBappuvaon, TNV UTIoUoVr), TNV NBLKI CUUMAPACTACN KoL TV OUCLACTLKA UTOOTNPLEN TIOU LoU
npocédepav OAA TA XPOVLO TWV OTIOUSWV HOU YLOL TNV ETUTEVEN TWV OTOXWV HOU.
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AdrepwveTat

OTNV OLKOYEVELA OV
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MNEPIAHWH

NEPIAHWH

H mapovoa Metamtuyiaky Epyaocia pe titho: «MEGOAOI IXEAIAIMOY IYTKOAAHZEQN
AIMENIKQN TEPANQN EMMNOPEYMATQKIBQTION ENANTI OOPTIQN KOMQZEQI», mpaypaTe UETAL
TO TPOPANUA  TNG  KOMWOEWCG  OT  MUETOAALKEG  OUVOECELS  ALLEVIKWY  YEPOAVWV
EUTTOPEV LATOKLBWTIWY. TKOTOC TNG £ival v CUYKPIVEL TA ATIOTEAECLOTO KOWVOVLOTIKWY HLEBOSWV
oxebloopou ol omoleg meplhapPdvouv eite avaAuTikéG AUoelg eite edpapuoyEg tng peBodou
TIEMEPACUEVWV OTOLXELWV KaL VA EEAYEL CUUTMIEPACLOTO XPr OO TOOO O EPEUVNTLKO eMinedo oo

KOLL YLOL TLG T(POLKTLKEG EPOPOYEC TOU SOUOOTATIKOU LNXAVLKOU.

Mpayuotomoteital o ektevng PLBAloypadlky avookOmnNon TwV UNXOVIOMWY KOTWONG OE
HETOAALKEG KOTOOKEUEG KOl TwV SLaBEotpwy PeBOdwv UTTOAOYLOHOU TNG AvVToXNG O KOTWON, UE

£udaon ot CUYKOAANOELG.

Mo TOV UTIOAOYLOUO TNG OVTOXNG OE KOTWON TWV UTIO £€£TAON AEMTOUEPELWV TTAPOUCLATETAL
TO00 To Bewpntikd UTMOBaBpo 600 Kal n epappoyn Twv HeBOSWV TIoUu TpoTeivovTal Ao TIG
OXETIKEG KAVOVLOTIKEG Olatdfelg 1000 Tou Eupwkwdika 600 Kal tou AleBvolg lvotitoutou
JUYKOAANOEWV KABWG KAl KAVOVLOTIKWY SLOTAEEWY OXETLKA LLE TOUC ALUEVIKOUG yeEPAVOUC OTWE N
HUEBOBOC TNG OVOUAOTIKAG TAONG, N HEBOSOC KOTAOKEUAOTIKWY TACEWV Kal N LEB0SOC TN evePYNC

TAON EYKOTAC.

o ToV UTIOAOYLOWO TWV GOoPTLWV KOTIWOEWGE, XpNOoLUoToLNBnKav otolxeio armd tnv eAAnVIKN Kall
Sebvny BBAloypadia cupmepAapPavouévwv Kal €pyactwyv Tou Epyactnpliov MetaAAlkwv
Kataokeuwv tng 2xoAng MoAttikwv Mnxavikwv tou EMMN, kaBwg kol avaAUoelg ou ekmovninkay

oto mAaiolo Tng mapoloag epyaociag.

Ta Sebopéva Tou XpnoLUomoLnBnkay elval Kovid otn BLOMNXOVLKA TIPOKTLKA Kol g€dyovtal
CUUTIEPAOUATA XPNOLUO TOCO O EPEUVNTIKO eMiMeS0 OO0 KAl yla TLC MPAKTIKEG EPAPLOYEC TOU

S0UOOTATLKOU UNXAVIKOU.

H epyaocia mepthappavel emiong tnv meplypadr Twv ALUEVIKWY YEPAVWY, TwV Stadopwv TUMwWY
TOUG KOl TWV KOTOLOKEUAOTLKWY TOUG OTOLYElWwV, TIPOKELUEVOU va ouvleBel n pHeAETn KOMWONG UE
TO TIPAYUATIKA TIPOBAAUOTA TOU QVTLUETWII{OUV oL ALpEeviKol yepavol Katd Tn SLapKeLo TG

Aettoupyloag Toug.

AkolouBel n avaluon tou uTtd peléTn yepavou, omou mapouotalovtal Ta dedopéva GopTLong

KOLL TOL OEVAPLA KOTIWONG, KOOWE Kol N TTPOCOOLWoN TNG KOTAOKEUAG.
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NEPIAHWH

Afloloyouvtal Ta ONMOTEAECUOTO TWV OVAAUCEWV KOl OUykpivovtal ol TPOPAEYPEL; TwV
Sladopwv peBOSwy, TMpoKkelévou va eTUAEYEL N TLO KATAAMNAN yla tnv ektipnon g wng

KOTIWONC TWV CUYKOAANCGEWV.

Mapouctalovtal ol meploplopol Twv Stadopwv PeBOdwV Kal TmpoTteivovtal KATEUBUVTHPLEG

VPOUUEG yLa TNV ETLAOYH TNES KATAAANANG HEBOSOU Og KABE GUYKEKPLUEVN TiEpiMTWON.

Julntouvtal OL TIOPAYOVIEG TIOU Eemnpedlouv TNV akpifelad TwV AMOTEAECHATWY TWV
avaluoewv, Onwc oL aBeBatdtnteg ota dedopéva eL0OSOU Kol Ol ATTAOUCTEVUCELG TIOU YivovTal oTta

HOVTEAQL.

Ta kUPLA CUPMEPACUATO TNG MEAETNG adopouv otnv aflomiotia twv Sladopwv HeBOSwvV
UTIOAOYLOMOU TNG KOTWOoNG, TNV €miAoyr tng KaTtAAANAnG pebddou ylwa tnv ektipnon tng {wng
KOTIWONG TWV CUYKOAANCEWV O€ ALLEVIKOUC YEPAVOUG KOL TLG TIPOKANCELG TIOU QVTLUETWL{ovTal

oTNV AVAAUON TNG KOTIWONG 0 OUVOETEC KATAOKEVEG.

Ta amnoteAéopata TNG mapoucag HUEAETNG HmopoUv va cuppaiouv otnv aocdaléotepn
oxebloon Kal KATOOKEUN ALUEVIKWY YEPAVWY, KABWC KAl otnv avamtuén alyopiBuwv ylo tnv

EKTLUNON TNG {WNG KOTIWONG TWV METAAALKWY KATACKEU WV.

H epyaoia kataArnyel oe cupnepdopata mou adopolV OTrn CUVOALKNH OMOTLUNGN TNG AVTOXNG
TWV OUYKOMNUEVWY KATOOKEUWV KOL TIPOTAOELS ylo TIEPALTEPW MEAETN Kal BeAtiwon Twv

volotdpevwy pebodoroyLwv.

Neerg-KAewdud:  AleBvég IvotitoUuto JuykoAAnoewv, Eupwkwdikag, KavovioTikég Slatdgelg,
Konwon, Awlevikol yepavoi, MéBobdog nenepacuévwy otolyeiwv, MEéBobdog¢ ovouaoTIKnG TAong,
M£6060¢ KATOOKEUAOTIKWY TACEWV, MEB0SOCG evepyr¢ TAONG EYKOTING, METOAAIKEG KATAOKEVEG,
MeTaAALKEG CUVOETDELG, TUYKOAMAOELG.
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ABSTRACT

ABSTRACT

This Master’s Thesis, titled: “DESIGN METHODS FOR WELDS IN CONTAINER PORT CRANES
AGAINST FATIGUE LOADS” addresses the issue of fatigue in the steel joints of container port
cranes. The study aims to compare the outcomes of regulatory design methods, which include
both analytical solutions and finite element method (FEM) applications, in order to derive
conclusions useful both for research and for practical applications in structural engineering. A
comprehensive literature review on fatigue mechanisms in metal structures and available fatigue

strength calculation methods, with a focus on welds, is conducted.

For the calculation of fatigue strength in the details under examination, both theoretical
foundations and the application of methods recommended by relevant regulatory frameworks are
presented, including Eurocode, the International Institute of Welding (IIW), and standards specific
to port cranes. The fatigue assessment methods include the nominal stress method, the structural
stress method, and the effective notch stress method. Fatigue load data were derived from Greek
and international literature, as well as studies from the Metal Structures Laboratory of the
National Technical University of Athens (NTUA), along with analyses performed as part of this

thesis.

The data used are close to industrial practice, and conclusions are drawn that are valuable for
both research and practical applications in structural engineering. The thesis also includes
descriptions of port cranes, their various types, and their constructional elements, in order to

connect fatigue study with real-world problems that port cranes face during operation.

Following this, the analysis of the crane under study is presented, including loading data,
fatigue scenarios, and structural simulation. The results of the analyses are evaluated, and the
predictions of various methods are compared to identify the most suitable one for estimating the
fatigue life of welds. Limitations of different methods are highlighted, and guidelines for selecting

the appropriate method for each specific case are proposed.

Factors affecting the accuracy of analysis results, such as input data uncertainties and model
simplifications, are discussed. The main conclusions focus on the reliability of different fatigue
calculation methods, the selection of the appropriate method for estimating the fatigue life of
welds in port cranes, and the challenges in fatigue analysis for complex structures. The results of
this study can contribute to the safer design and construction of port cranes, as well as to the

development of algorithms for estimating the fatigue life of steel structures.
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ABSTRACT
The study concludes with an overall assessment of the strength of welded structures and
recommendations for further research and improvement of existing methodologies.

Keywords: Effective notch stress approach, Eurocode, Fatigue, Finite element method, Hot spot
stress approach, International Institute of Welding, Nominal stress approach, Port cranes,

Regulatory standards, Steel connections, Steel structures, Welds.
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