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Y0 TO G\WOY0 KAIPO 6UVEPYAGIOG TOV AVOTTUEUNE KOl TV £vOELEY vTooTNPIEN TOV o€ OAa
T0. 6TAO0W0 TNG ovYypagis. To 60 To Ofpa ™G egpyaciog pov KEVTPIGE TO EVOLLPEPOV
OmOPEPOVTUS MOV YVOOES oL Oa pe ovvodgvovy 6€ OAN TNV ETAYYEARNOTIKN ROV
OTUOL00pOpia.

IooTipeg Oeppéc svyoproties OEA® vo 0m0dMC® Kol 6TOV cvvemPAémovTta KaOnynTy pov
Y1é@avo I'katloyiavvn Yo TNV 001GKOMT KOl EVGTOYN GLVOPOUT] TOV GTIV OPYAVOGT Kol
otV €£EMEN NG gpyaciac. O YvOOELS TOV UMOTELEGAY OPOYO KOTA TV OLECAy®Y] TOV
OVOAVGEMV GTO TPOYPUUNATIOTIKO PEPOCS TG EPYATIaC.

Qo N0gra vo guyoproTNo® 0660Vg pe avérTNKEV Ko 660vg pe otipiEav. H yoyoroyuc)
otpin amd mwAevpds owkoyEvelog Kor TEPPAALOVTIKOD KUKAOVL pov £dmoe To amdOepo
gvépyerog mov emCnNTovsa. Akoun 6to 0V0 pdTio Tov pPE Kortovv and ynid 0ého va o To
€€Ng: e ayamovoa, 6€ 0yoT® Kol E00 TEAELOV®, ONAMOVE TOAD YENATOS OO GEVA.

Kieivovrag evyapriot® 0o Tto péin g oxorg Moltikwv Mnyavik@v EMII tov cuvéfarav
OTNV UNETOAONTAOEVSY TANO0VS YVOOEMV pEGH OO TNV OCULUUETOYN] MOV GTO TAPOV
MetonToloko Tpédypoppo.
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ITEPIAHYH

2TIC HEPEG LOG Ol EVEPYELOKES AVAYKEG ALEAVOVTOL GLVEYDS, AVTN 1) TACT) GLUPBEAEL BTNV GTPOYY|
OTIG OVOVEDGULEG TINYES EVEPYELNG LE KLPLOPYN QVTAOV TNV 0MOMKN. MeE T aveHOYEVVITPIES VO
Tomo0ETOVVTIOL GTO EMIKEVTIPO TOV TPAGIVOV £PY®V 1 TEXVOLOYID TAV® GE TE(VOTPOTIES Kot
KOTOOKEVOOTIKEG TPMTOTLTIEG TETOIWV OOU®MV KOATAleL. [dwaitepa o1 VIEPAKTIEG £QAPULOYES
TPOCPEPOLY TNV SLVATOHTNTO EKUETAAAEVONG TEPLOYDV LE TAOVGLO OllOALKO duvapkd. To chvoro
TV Tpoomafeldv Tov KAAdOL amookomel oty Peitioon g omddoong PeAtidvovtag Tov
OYEOOGLO KO GTNV LEYIOTOTOINGT TNG OTOO00TG ALEAVOVTAG TO YEMUETPIKA YOPOKTNPICTIKA.

2V mopovca epyocio LeEAETHONKE 0 TVAMVOG 78 M LLEPAKTIOG AVELOYEVVITPLOS EOPAGUEVIG GE
tpimodo pe Oepeiioon maccdrwv. H epyacio amotedel ocvvéyelo mpobmdpyovcas omd Omov
MoeOnkoav ta eoptia dpdong, oTIALOVTOC TNV TPOGOYN TN OTNV KOTOVONOT KOl UEAETN TNG
€VoTabelng TOL Popéa. AKOUN €viOg NG epyaciog yiveror mapdbecn TOV VTOAOYIGUOV TOL
avagépovtol otov EN 1993-1-6 (malaidg Kot véag ek60yng).

Mo v dieaymyn TV eEAEYY®V TOV TVADGVAE ONUIOVPYNONKOV LOVTELN TETEPACUEVOV GTOLYEI®V
OV YPNCLOTOMNONKAV EKTEADVTOG UM YPORUIKES avardoels. [Ipoypappatiotikd ot avaAldcelg

KOAOOLVTOV VO 1KOVOTTOoLY dVo Pacikog okomols. Ilpdtov v emitevén KovomomTiknig
axpifelog TV amoTELECUATOV Kol SEVTEPOV TNV OIKOVOLLN TOV YPOVOL EKTELECTG TV AVOAVCEMV.
H avtoyn tov moAdva mpoékvye pe Pdon tovg eAéyyovs €votdbelag €164yovTag aTEAELES,
TOALOTAOG1AL0VTOG KATAAAMAWMS TIG 1O1OUOPPES, BEMPDOVTOS AVTEG O OTEAES OPYLKO GYNLLOL.

Q¢ petafAntéc-napduetpot e€etdotnKoy ev cuvtopio ta e&Ng



Q¢ petafAnTéc-TapdpueTpol EEETAGTNKAV £V cLuVTOUia T EENG:

1) Awpopomoinon oyetikn pe v eoption (ayvoémon N Un e oTpEYNS Tov avVaTTOCGETAL KATA
NV Agrtovpyio TG OVELLOYEVVITPLAG).

2) ZUYKPLoN HETOED TOV OLUPOPETIKAOV AVOAVGEDV.

3) ZOyKkpion HeETaED TOV TPLOV KATNYOPLDV TOLOTNTOGC.

4) Zoykpion peTold TV SL0pOP®V 1O10LOPPDY.

5) Evtomiopdg g kptodtepns 1O10Lopeng.

6) Elwcaymyn atedeidv pe Paon v Bewpia kot pn tov 16000VaIOL KLAIVOPOUL.

7) Ymoloytoudg Padupod expetdAlevong g Stotopnc yo. kaOe avaivon).

8) Atepehvnon tov Pnudtov eoOpTIoN.

9) Avalvon evaicbnoiog TV aTteAEIDY.
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ABSTRACT

Nowadays, energy needs are constantly increasing, and this trend is driving the shift toward renewable
energy sources, with wind energy being the most prominent. Wind turbines are at the heart of green
projects, and technology related to the design and construction of such structures is advancing rapidly.
Offshore applications, in particular, offer the opportunity to harness areas with rich wind potential. The
collective efforts of the industry are focused on enhancing performance by refining design and
maximizing efficiency through improved geometric characteristics.

This study examines a 78-meter offshore wind turbine tower, supported by a tripod foundation with pile
foundations. It builds upon prior research that provided the necessary action loads, concentrating on the
understanding and analysis of the structure's stability. Additionally, thesis includes calculations according
to EN 1993-1-6, encompassing both its earlier and latest versions.

To perform the structural assessments of the tower, finite element models were developed and employed
for nonlinear analyses. The analytical processes were designed to achieve two primary objectives: first,
to ensure a satisfactory level of accuracy in the results, and second, to optimize execution time. The
strength of the tower was evaluated through stability checks by introducing imperfections and
appropriately scaling the eigenvalues, considering these as an imperfect initial configuration.

The following variable parameters were briefly explored:

1. Differentiation concerning loading conditions (considering or disregarding the twisting that
develops during the operation of the wind turbine).

Comparison among various analyses.

Comparison among three quality wind turbine categories.

Comparison of different eigenmodes.

Identification of the most critical eigenmode.

Introduction of imperfections based on both theoretical and non-theoretical (keeping the
exactly geometry dimensions) models of the equivalent cylinder.

Calculation of the cross-sectional utilization rate for each analysis.

Examination of loading steps.

9. Sensitivity analysis of imperfections.
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