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EuxapioTiec

©a nBehka va euxapioThow Bepud yia TNV unooTnpiEn kal Tn PonBeia mou pou napeixav oTnv
eknovnon NG OINAWHATIKAG €pyaciac Tov emBAénovTa kabnynTtr Mou K. Xdpn lavré kar Tov
ouveniBAenovTa Ap. ZTé@avo Mkatloyiavvn. H Bonbeia, n dueon avranokpion aAAd Kal ol GUPBOUAEG
Mou OoU NPOCEPEPAV OTIC HAKPOOKEAEIC OUVAVTNOEIC Hag ouveBalav KaBopIoTIKA oTnV OAOKANPwWaOn TNG
napoloag pyaciac,.

Eniong, suxapioTieg opeidw otnv Taipeia Shanghai Zhenhua Heavy Industries Company Limited
(ZPMC) yia Tnv peyaAn PBoriBsia nou Hou MNPOCEPEPE NAPEXOVTAC HOU KATAAANAO UAIKO TO onoio
AeiroUpynoe w¢ Baon yia Tov oxediaopd Tou yepavou.

Mo noAU ano dA\oug Ba BeAa va euxapioTrHow TNV OIKOYEVEIA HOU yia TNV anepiopioTn oThpIEN Kal
BorBeia nou pou napeixe kab’ OAn Tn diApKeIa Tou anaITNTIKoU MEVTAETOUC KUKAOU onoudwv OivovTac
Mou Tn duvaToTNTa VA ENIKEVTPWOW anepionacTa oTIC onoudeg pou. KAeivovtag, de 6a pnopoloa va
MNV avagepBbw OTO MOAU OPOP(PO Kal ONMIOUPYIKO KAIHa Mou €NIKPATNOE OTO OTEVO KUKAO TwV
OUMQOITNTOV Jou OAa auTa Ta néEvTe £Tn avTaAAdOooVTac YVWMOEIG, YVWHEC Kal EUNeIpiec nou Ba Bupapal
yia navra.
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NEPIAHWH

'Eva noAU onpavTikoé Kal CUVEXWC AUEAVONEVO NOCOOTO Twv BAAAOCINV PETAPOPWY NPAyUATONoIEiTal
ME XPNON EUNOPEUNATOKIBWTIWVY, N XPRON TWV onoiwv €xel oUPBAAEl Ta WEyIOTA OoTnV avanTuén Twv
METAPopWV PMESW Baldoonc. Or AIEVIKOI YEPAVOI EMNOPEUNATOKIBWTIWV avaAauBavouv To oUVOETO £pyo
TNG (POPTOEKPOPTWONG TWV EUNOPEUPATOKIBWTIWV, Hia dladikacia nou ot Peydho Babud kpivel Tnv
€UpuBUN Asitoupyia Tou Aipéva. 'ETOI, €MITAKTIKN KPIVETAI N avaykn Tou owaoToU oxediaopoU Twv
KATAOKEUWV AUTWV.

H napoloa epyaocia €omialel oTov oXedIAOMO TOU HETAANIKOU (PEPOVTA OPYavIOPOU €VOG AIHEVIKOU
yepavoU avuywTikng IkavotTnTag 70 tn pe duvatdtnTa TaAUTOXPOVNG €EUNNPETNONG €wg kai 2
EMNOPEUPATOKIBWTIOV XWPNTIKOTNTAG 2 TEU. O oXedlaouog BacileTal Kupine oTa KavoviaTika npoTuna
EN 13001:2021, EN 15011:2011 & EN 1993-1-1:2005. H avdAuon kai 51aoTacioAdynon Tou Qopéa
BaoileTal o YPAUMIKEG avaAUOEIC PE TA PEAN NMPOCOHOIWHEVA WG YPAWMIKA OTOIXEid. SUVEMEID Tou
acuvnBioTou oTaTikoU oUOTAKATOG AAAG kal TnG aduvapiag dlaoTaacioAdynong kanolwv PeAV 181aiTEPNG
VEWUETPIAC PEOW YPAUKIKWV avaAlUoswV Kal Bempnong UNK®V AuyiodoU, €ival n eKTENEON YEWUETPIKA
MN YPAUMIK®V avaAUoswv PE apXIKEC aTEAElEC. O UMOAOYIOUOC TWV TOMIKWV aAAG & Twv KaBoAIKwV
ateAeiwv NpaypaTonolgital akoAouBwvTag TNV KaTaAAnAn peBodoAoyia Onwc auTn opileTal aTnv €kd0an
FprEN 1993-1-1:2022. H ouykekpipévn PEBodOC kaBioTa duvatr Tnv diaoTacioAoynon TwV HEAWV TOU
MeTaMIkoU yepavoU g Opoug TAaoswv. Ta duo £idn avaAloswv NpayyaTonolouvTal o dUo dIaPopeETIKA
NPOCOUOIWUATA AOYW TNG SIAPOPETIKNG YEWHETPIAC TNG KATAOKEUNC KATd TIG evTOC & eKTOC AsIToupyiag
KATaoTAoeIC TNG. TEAOG, TNV dlaoTacioAOynon Tou (popéa akoAouBsi o EAeyxoc &vavTl KONWong Kal
avartponng,.

AZl0AoyVTac Ta anoTeAéopaTa Twv avaAUoswy dIAnioTWVETAl N OXETIKA HIKPr €NIPPON TWV ApXIKOV
ateAelwv oTo Poped. EmnAéov, avadeikvUeTal n S1apopa ukapwiag kai evOOoIOTNTAG TNG KATAOKEUNG
O€ WETAKIVAOEIG KaTA TIC dUO dleuBUvaelG TNG. TéAog, enaAnBeleTal n KPICIMOTNTA TOU EAEYXOU EvavTi
KONWaOnNG yia Ta YEAN Nou Napoucialouv PEYAAEC OUYKEVTPWOEIC TAOEWY KaBWG N KATaoKeur oxedialeral
yIa apkeTd Peyaho apiBpud kKUKAwY QOpTIONG.
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ABSTRACT

A significant and continuously increasing percentage of maritime transportation is carried out using
shipping containers, the use of which has greatly contributed to the development of sea transport
system. Ship-to-Shore (STS) cranes are responsible for the complex task of loading and unloading
containers, a process that largely determines the proper functioning of ports. Therefore, the need for
the optimal design of these structures is crucial.

This study focuses mainly on the analysis & design of the steel structure of a Ship-to-Shore crane with
a lifting capacity of 70 tons, capable of simultaneously serving up to 2 containers with a capacity of
2 TEUs each. The design is mainly based on the standards EN 13001:2021, EN 15011:2011 &
EN 1993-1-1:2005. The analysis & design of structure are based on linear analysis, with the members
simulated as linear elements. However, because of the non-conventional static system and the inability
to design some members with particular geometrical characteristics with linear analysis & buckling
length consideration, geometrically nonlinear imperfection analysis (GNIA) is necessary. Calculation of
the bow & sway imperfections is performed following the appropriate methodology as defined in the
new version of FprEN1993-1-1:2022. This particular method enables the design of the crane’s steel
structure in terms of stresses. The two analysis types are executed in two different models due to the
different structrure’s geometry during service & non-service states. Following the crane’s design, fatigue
& stability checks are carried out.

Evaluating the results of the analysis & design, it is noticed that the initial imperfections have relatively
a small influence on the structure. Additionally, the difference in flexibility of the crane about the two
axes is highlighted. Lastly, the fatigue check is confirmed to be critical for members that exhibit stress
concentrations, as the crane is designed for a significant number of stress cycles.



