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©a nbeAa va euxapioTNow IDIAITEPWC ToV €MIBAENOVTA TNG NAPOUOCAC WETAMNTUXIAKNG OINAWMATIKAG
gpyaoiac Tov K. Xapn Favrté, Kabnyntr Tng oxoAng MoAimkwv Mnxavikwv EMM yia Tnv noAUTIun
BonBela kal TIC XPrOIMEC GUPBOUAEGC MOU MPOCEPEPE AANG Kal TNV EMICTNUOVIKY kaBodrynon Kai
oTNPIEN Nou napeixe kaTta Tn dIdpKeIa EKNOVNONG TNG JINAWKATIKAG EpyaAciag, oUOTATIKA OTOIXEIa Mou
OUVEICEQPEPAV TA MEYIOTA YIa TNV 0AOKANPWON TNG Epyaaiac.
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AQIEPWOE WE TO EMIGTNHOVIKO VOIAPEPOV TOU Yia Tn MEAETN QUTR, Ta onoia cuveéBaAav kabopioTika
oTnNV EKNOVNON TNG SINAWUATIKAG £pYAciac.

TENOG, TO PEYAAUTEPO EUXAPIOTW, TO OPEIAW OTNV OIKOYEVEIA HOU Yia TN CUVEXN NOIKr), NVEUNATIKA Kal
UAIKN unooTnpI€n Kal cupnapdoTacn nou napeixe kad’ oAn Tn SIApKEId TwV onoudwv Hou, kabwg Kal
TNV UMOMOVA KAl Tn OTNPIEN TNG, AnNOTEAWVTAG TO ONUAVTIKOTEPO Apwyd OTNV EKNAIDEUTIKN HOU MNopeia
oTo EBvikd MeTodBio MoAuTeyveio.
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NMEPIAHWH

AvTIKeipEVO TNG NapoUoac PETANTUXIAKAG OINAWMATIKAG €pyaciac anoTeAei o axedlaopoc, n avaiuon
kal n dilaoTacioAoynon Wiac Baidocoiac JeTaAAIKRG NAATPOpPac TUnou Jacket, TOoo o doPOOTATIKOUG
000 Kal 0g £0aPOTEXVIKOUG EAEYXOUG. 2KOMOC TNG epyaaiag ivai n digpelivnon TNG CUMNEPIPOPAG Kal
NG Aeiroupyiac Twv BaAdooiwv PETAANIK®V NAATPOPUMV, HEGA and Tov KaBopIoUO TwV QOPTIWV Mou
aokoUVTal OE AUTEC TIC KATAOKEUEC,

>TO NpWTO KEPAAaIo, YiveTal pia avagopd oToug JIApopouc TUMOUG (OpEwV Twv BaAdooiwv
KATAOKEUWYV, KATATAOOOVTAG TIG O£ OUO KATNYOPIEC-TIC NAPAKTIEG KAl TIC UMEPAKTIEG KATAOKEUEG-
avaloya pe Tnv TonoBecia oTnv omnoia PBpiokovral. EEnyoUvrar Ta Paocikd pépn Tng OaAdooiag
METAANIKAC NAGTPOpUaAc TUNou jacket kal neprypagovTal ol NapdyovTec nou ennpealouv TNV MAoyr)
TOU (POpEQ.

H OJiadikacia unohoyiopoU Twv UdPOOUVAUIKWV QOPTIWV, MNOU acKoUVTAl OTNV KATAOKEUR,
neplypdgeral oto deUTepo KepAAalo. [iveTal avagopd OTOUG AVEUOYEVEIC KUMATIOWOUG kal oTnv
€nidpacn Twv KUPATIoUWV ano To Baboc Tou nubuéva Tng 8alacoac. AvalleTal eniong n emAoyn TnG
Bswpiac kupaTiogoU avaloyd PE TA XAPAKTNPIOTIKA TOU KUWATOC oOXedlaopou kal To Bd6og Tou
nubuéva.

3TO TPiTO KEPAAAIO, NApPoUcIAleTal O aPXITEKTOVIKOG OXedIaopdg Tng BOaAacoiag WETAMAIKNAG
KATAoKeunG. 'ENEITa, n NpayuaTikn KATAOKEU NPOCOUOIWMVETAl KE TN XPRON NENEPACHEVWY OTOIXEIWV
oTo Aoylopikd oTaTikng avaiuong SAP2000. AkoAouBei n NPooouoiwon Tou £DAPOUG HECW YPAHMIKDV
eAaTNPiwV yia TNV ansikovion Twv €daPIK@V CUVONK®V Kal YiveTal avapopd oTa UNIKA, OTIG JIATOMEG
TWV MEAWV TNG KATAOKEUNG KAl 0TO NAQICIO TwV KAVOVIOH®VY Mou XpnaidonoiolvTal.

O npoodlopIoPOC TV (OPTiwY, Nou ackoUvTal OTNV KATAOKEUR, NpaypaTonolsital oTo TETAPTO
keahaio. OuoiaoTIKG, ava@EépovTal Ta POVIPa (opTia nou AaupdavovTtal unowiv aTo oXediaopd Tng
KATAoKeUNG aAAa kal Ta didgopa KivnTd gpopTid, Onw 0 €E0NAICUOC Kal Ta JnXaviuara, o avepog Kal
ol KupaTiopoi, Ta onoia unoAoyifovTal kata TI¢ diaTa&eic Tou Eupwkwdika 1. Eniong, npoadiopilovTal
Ta OSIOMIKG (OopTia Mou ackoUvTal OTNV KATAOKeEUr, apolU NponyoupEvwG £xel oploTel n {wvn



OEIONIKAC ENIKIVOUVOTNTAC YIa TNV MEPIOXT Tou Alyaiou neAAyouc, Ornou OpIoBETEITAl N KATACOKEUN aAAa
Kal 0 OUVTEAEOTNG onoudaloTNTAg TNG KATAOKEUNC.

>T0 NEPNTO KepdaAalo, napouaialovral ol avaAUCEIC NMou npaypaTonoloUvTal TNV KATAoKeUr. AUTEC
gival eAAOTIKEG OTATIKEG avaAUoEIG uno Tn dpdon TWV KATAKOPUP®WV (QOPTIWV, TWV KUMATIOP®WV Kal
TWV QOPTIWV TOU avéyou. Eniong, npayuaTonolsital 10I04Op@PIK avaluon yia va npokUYWouv Ol
1010nepiodol TAAAVTWONG TNG KATAGKEUNG Kal QUVAMIKN (pacuaTikn avaAuon kata Tov Eupwkwdika 8
yia T diacTacioAdynon TnG KaTaokeunc. H npayparonoinon TG YPauuIKnG availuonc Auyiopol agopd
Tnv mbavn enidpacn TwV QavouEVwY deUTEPAG TAEEWE OTNV KATAOKEUN.

H diaoTacioAoynon Twv PeEA®V TNC KATAOKEUNG NpayyaTonoleital KaTta Tig diaTagelc Tou Eupwkwdika 3
0TO £KTO KEPAAQIO. M0 OUYKEKPIPEVA, EAEYXOVTAI TG UNOCTUAWKUATA Kal Of oUVOECHOI dUOKaPWiag Tou
Jacket kal o1 5oKkoi TwWV KATAOTPWHATWV OE OPIAKN KATAGTACN A0TOXidG, V(@ TA KATACTPWHUATA Kal Ol
O0KoI TOUG EAEYXOVTAI £VAVTI OPIAKNC KATAOTAONG AEITOUPYIKOTNTAG.

To ¢Bdopo kepAAalo anoTeAei To KepAAalo Twv ouvdEécewy. MapaTiBevTal XapakTNPIOTIKEG OUVOETEIG
METAEU TWV HEAWV TNG KATAOKEUNG. MEePIKEG XAPAKTNPIOTIKEG OUVOECEIC, MOU €AEyXovTal KATd TIC
OlaTa&eic Tou Eupwkwdika 3 gival n gUVOEoN TwV UNOCTUAWHATWY HE TOUC XIAoTi oUVOETHOUG TOOO
oTnV Kopu®r 6oo kai oTn Bacn Tou jacket kal n oUVOEoN OTO PECOV TWV XIAOTI GUVOECHWY. EninAgoy,
0l OUVOECEIC HETAEL dokoU Kal UNOOTUAMMATOC aAAG Kal dU0 JOKWY OAOKANPWVOUV TO KEQAAAIO AUTO.

>T0 0yd00 Ke(AAQIO, NEPIYPAPOVTAl TA XAPAKTNPIOTIKA TOU €dAPouc, nou Aaupaverar unowiv yia To
YEWTEXVIKO OXeDIA0MO Kal unoAoyilovTal o opIfOvTiog deikTNG £dAPOUG Kal N dUoKaPWia TwV EAaTnpiwy
ME oKOMO TNV €€aywyr TwV KaUnUuAwv “p-y” Twv nacodiwv yia diagopa Babn katw and Tnv enipaveia
Tou nuBuéva. Enmiong, npaypaTonolsital o €AeyXoc TNG (PEPOUOAC IKAVOTNTAG TWV NACCAAWV &vavTi
KaTakopu@wv Kal opilOVTwv @opTiwv katd TIC dIaTAElC Tou Eupwkwdika 7 Kal eAéyxovTal ol
METaAIKoi ndooahol cUPPWVa Pe Tov Eupwkwdika 3.

H peTanTuyiakn epyacia OAOKANPWVETAl WYE TO £vaTo KepAaAailo, OTo onoio ouvowilovtal Ta
oupnepdopaTa Tng pyaciac auTng.
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ABSTRACT

The subject of this postgraduate diploma thesis is the design, analysis and dimensioning of an
offshore steel jacket platform, both in structural and in geotechnical tests. The aim of the thesis is to
investigate the behaviour and operation of marine steel platforms, by determining the loads exerted
on these structures.

In the first chapter, a reference is made to the various types of marine structures, classifying them in
two categories-coastal and offshore constructions- according to the location in which they are located.
The key parts of the offshore steel jacket platform are explained and the factors that influence the
carrier selection are described.

The procedure for calculating the hydrodynamic loads, which are carried out in the construction, is
described in the second chapter. Reference is made to wind turbulence and the effects of waves from
the depth of the sea bed. The selection of the wave theory is also analyzed according to the design
wave characteristics and depth of the bottom.

In the third chapter, the architectural design of the marine steel structure is presented. Then, the
actual construction is simulated by the use of finite elements in SAP2000 static analysis software. The
simulation of the soil through linear springs is followed for the visualization of the soil conditions and
reference is made to the materials, cross-sections of the members of the structure and to the
regulations that are used.

The determination of the loads involved in the construction is carried out in the fourth chapter. In
fact, the permanent loads taken into account in the design of the construction, as well as the various
movable loads, such as equipment and machinery, wind and waves, are calculated according to the
provisions of Eurocode 1. Also, the seismic loads, exerted on the structure, are determined after the
defining of the seismic zone for the Aegean Sea area, where the construction is located, and the
factor of importance of the construction.

In chapter five, the analyzes made in the construction are presented. These are elastic static analyzes
under the action of vertical loads, waves and wind loads. Furthermore, a modal analysis is performed
to produce the oscillation periods of the structure and the dynamic response spectrum analysis is



carried out for the dimensioning of the structure according to Eurocode 8. The applying of the linear
buckling analysis concerns the possible effect of the second order phenomena on the construction.

The dimensioning of the members of the structure is carried out in accordance with the provisions of
Eurocode 3 in the sixth chapter. In particular, the Jacket's legs and the vertical braces as well as the
deck’s beams are checked in the ultimate limit state, while the decks and their beams are also
checked against the serviceability limit state.

Seventh chapter is the chapter of connections. Typical connections are made between the members of
the structure. Some typical connections, checked by the provisions of Eurocode 3, are the joint of the
columns with the vertical and horizontal braces at the top and bottom of the jacket and the
connection at the middle of the cross-links. In addition, the joints between a beam and a column and
two beams complete this chapter.

In the eighth chapter, it is described the soil characteristics taken into consideration for the
geotechnical design and calculated the horizontal soil index and the stiffness of the springs in order to
be extracted the “p-y” curves of the piles for different depths below the surface of the sea bed. Also,
the check of the piles' load bearing capacity against vertical and horizontal loads is carried out in
accordance with the provisions of Eurocode 7 and the steel piles are checked in accordance with
Eurocode 3.

The postgraduate thesis ends with the ninth chapter, in which the conclusions of this thesis are
summarized.





