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Euxaplotieg

Me tnv oAokAnpwon ¢ SUMAWHATIKAG EpyacioG OAOKANPWVETAL O AKASNUATKOG KUKAOG
OTIOUSWV HOU WC TIPOTTUXLAKOG doltnT¢ oto TUApa MoAtikwyv Mnxavikwv tou EBvikou
Metob6Blou MoAutexveiou. Oa nBeAa oTO ONUELO AUTO Vo EUXOPLOTAOW TIPOCWTIKA TOV
KaBnyntn pou K. Xapn Favté o omolog pe EUmMIOTEVTNKE ATO TNV TPWTN OTLyUN divovtog pou
Vv eukalpia va acxoAnbw pe éva blaitepa evdladépov BEPA TO OMOLO AMTIETOL TOU
EVEPYELAKOU TOMEA. H oUPPBOAN TOU OTNV €KMOVNON TNG SUMAWUATIKAG LOU Epyaciag Atav
avaudlofritnta kaboplotikn. Me dpeoeg, oadeig Kal EVOTOXEG SLEUKPLVIOELG KOl CUMPBOUAEG
ue koBodnyoloe mavta otn owotr Topeia epyaciag. Htav pio daplotn eumepia
OUVEPYOOLOC TOOO O€ ETMIOTNHOVIKO 00O KAl O TMPOCWIIKO emimedo n omoia Ba pe
ouvodeleL 0TO PHEANOV.

Oa nbela emiong va ekPppdow TIC Oepuég Hou guxaplotie¢ otov Kuplo | Wapd yla Tig
TIOAUTLUEG CUHBOUAEC Kal XpROLUEC TIANPOdOPLEG TIC OMOoleG HOoLPAOTNKE pall LOU OXETLKA
HE BEpaTa MPOCOUOLWoNE KAl XPriong Tou AOYLOULKOU TTOU XpnoLllomnoinaoa.

ErtutAéov Ba nBeha va petadEpw TG EUXAPLOTIEC LOU TIPOC TOUG Kupioug NavAo Oavomoulo
kKal Taco APpadp, kaBnyntégc pou otn oxoAn MoAtikwv Mnyxavikwv EMM toco ywa Tig
APLOTEC YVWOELG TLC OTIOLEG MOV UETESWOAV KATA TN SLAPKELX TWV OTIOUSWV HoU OO0 KOl YL
TNV CUPUETOXN TOUG OTNV EEETOOTIKI ETULTPOTIN TNG SUTAWUATIKAG OV Epyaciog.

T€Aog, Ba BeAa va EUXAPLOTIOW TNV OLKOYEVELA LLOU, N OTIOLAL KATEXEL TNV HeyOAUTEPN afla
otnv {wr Hou, yLo TNV amePLOPLOTN KAl aVISLOTEAN UTTOOTHPLEN TNV OTtola LoV TIaPEiXE TOOO
0€ UALKO 000 KOl OE TIVEULOLTLKO EMIMEed0 o€ OAQ T BAUATA TWV AKASNUALKWY HLOU XPOVWV.

Adlepwvw TNV SUTAWUATIKA HOU €pyacia oToug yoveic pou Fewpylo kat EvavBia, otnv
adepdn pou Mavayuwta, otov marmol Pou AvaoTAcLo Kal TNV ylayld pou Mavaywwta.
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NEPIAHWH

3TNV clyxpovn enoxn, Omou n {ATNon evEPYELAG SLOPKWG LEYOAWVEL, Ttapatnpeitatl Eéviovo evdladépov otnv
aglomoinon Twv aVAVEWGCLUWY TINYWV EVEPYELAG Kol LEWG TNG QLOALKAG EVEPYELAG. AUTO €XEL WG ATIOTEAECUA
TNV ETUTAKTIKNA avaykn yla dtepevvnon Sladopwy Kploluwy BePATwY IOV OXETI(OVTAL [LE TOV OXESLAGUO, TNV
KOTOOKEUN KAl AELTOUpYla TWV QVEUOYEVWNTPLWY. Me Tnv €€€ALEN TNG TEXVOYVWOLAG Kal TV mpoomndbela va
aflomotnOei kaAlTepa TO ALOAKO SUVAULKO TO HEYEDOC TWV OVEUOYEVWNTPLWY SLapKWG aUEAVETAL, TOOO WG
npog to UYPOG Tou MUAWVA OGO KAl WE TPOC TO UAKOCG TWV TITEPUYIWV Touc. AuTd €xel w¢ emakolouvBo tnv
avénon tou peyEBoug Twv GoPTiwV TIOU KATOMOVOUV TA SOUIKA HEPN TWV QVEUOYEVWNTPLWYV. SUVETWG N
UEAETN TNG QMOKPLONG TWV EMIUEPOUC SOUIKWVY UEAWV TNG KATAOKEUNG Kplvetal avaykaio. IKOmog Tng
mapoucag SUTAWUATIKAG epyaciag elval n HEAETN TNG MNXOVIKAG OUUTEPLOOPAC KoL N TIOPOUETPLKN
Slepelivnon Ttou TPUTOGSoU OTn BACN TOU TUAWVO HLOG OVEUOYEVVNTPLAG WME Tn Ponbela KatdAAnAwv
apPLOUNTIKWY TTPOCOUOLWHUATWV.

ApXLKA PE TNV XPAOoN KOTAAANAOU AOYLOMLKOU TEMEPACHEVWY OTOLXELWV TipooopolwBnke o und efétaon
dopéag oUTWE WOTE va Ylvouv oL amapaitnTeg UTOAOYLOTIKEG avaAloels. O dopéag amoteleital amno éva
KEVTPLKO KaTtakdpudo oTéAexog, U0 OUASEG AVw Kol KATW KEKALUEVWY LEAWV KOl €Va YWVLAKO HENOG O KAOE
€va amo ta Tpla THAMATA Tou Tpmodou. H otrplén tou popéa emttuyxaverat pe (elyn maccalwv Bepeliwong
KATW amo KABe ywviako HEANOG, OUVOEOUEVWVY HEoWw Kedpalodeopou. H mpooopoiwon tou katakdpudou
OTEAEXOUC KOL TWV KEKALUEVWY, YWVIAKWY HEAWV YIVETAL UE XPNON YPOUUULKWY TIEMEPACUEVWY OTOLXELWV
KOIANG KUKALKNG SLOTOUNG, EVW N TTPOCOUOLWON TwV MACCAAWV BepeAiwong Kot Tou KePAAOSECUOU HECW TNG
XPNoNG YPAUUIKWY OTOLXELWV KUKALKAG Kol opBoywvikng dtatoung avtiotowa. H mpooopoiwon tou edadoug
€ylve Pe Xpnon KataAAnAwv eAatnplwv pn YpouULKAG oUUNEPLOPAC KOTA UAKOC TWV YPAUUKWY OTOLXElWY
TWV MACoAAWV Kal KEPAAOSECUWVY. ITN CUVEXELA TTapoUoLAlovVTaL Ta AmoTeEAEOUATA TG LBLOUOPDLKAG avAAU-
ong Ttou dopéa katd tnv omola £xouv adalpebel oL macocalol, ol keparddeopol Kal Ta AaThpla yla TV
arnoduyn GaVOUEVWY N YPAUULKOTNTOC. AKOAOUBWG MapouaLldlovTal Ta AMOTEAECHATA TWV AVAAUCEWY yLa
tpla Baowd oevapla pdptiong, ota omoia €etdlovral ol UETATOMIOELS 0TV KOpudH TOU TPLTOSOU Kal ToU
kKeboAOSeoOU KOBWE Kal Ta SLOYPAUUATO EVIATIKWY UEYEBWV TWV EMUEPOUC UEAWY, UECW TwV Omolwv
EKTLLATOL N CUVOALKH QTTOKPLON TNC KATAOKEUNAG.

TéNog mpaypatomoleital Slepelivnon TG AMOKPLONG TNG OUVOALKAG KOTAOKEUNG MEOW TNG METAPROANG
OPLOMEVWY KPLOWWWY TAPAUETPWY. MO0 CUYKEKPLUEVO ETUAEYOVTAL TPELG YEVIKEG KATNYOPLEG TIOPOUETPLKWY
ovaAUoEwWY TIOU OXETL(OVTAL LE TNV YEWUETPLA TWV ETILHEPOUG LEAWY TOU TPLTOSO0U, To £8adog Bepeliwong Kat
ta ¢optia oxedlacpol. Ta AMOTEAECUATO TOU TPOKUTITOUV TAPOUGCLALOVTOL OE CUYKPLTIKA Slaypappota
oUTWCG WOTE va MpokUPouv a.oPaAr] CULMEPACHUATA YLO TNV GUVOALKY) CUUTIEPLPOPA TNEG KATAOKEUNG.
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ABSTRACT

In our era, when the demand for energy is constantly growing, there is a strong interest in the utilization of
renewable energy sources and especially wind energy. This results in the urgent need to address various
critical issues related to the design, construction and operation of wind turbines. With the development of
know-how and the effort to make better use of the wind potential, the size of the wind turbines is constantly
increasing, both in terms of the height of the pylon and in terms of the length of their blades. This results in an
increase in the size of the loads exerted on the wind turbine components. Therefore the study of the response
of the individual structural components of the construction is considered necessary. The purpose of this
dissertation is to study the mechanical behavior and parametric investigation of the tripod at the base of a
wind turbine tower with the help of appropriate numerical simulations.

Initially, with the use of appropriate finite element analysis software, the structure under examination was
simulated in order to make the necessary computational analyses. The structure consists of a central vertical
component, two groups of upper and lower inclined components and an angular component in each of the
three parts of the tripod. The support of the structure is achieved by pairs of foundation piles, under each
angular component, restrained by their pilecap. The simulation of the vertical stem and the inclined, angular
members is done using linear finite elements of pipe cross section while the simulation of the foundation piles
and the pilecap is done through the use of linear elements of circular and rectangular cross section
respectively. The soil was simulated using suitable non-linear line springs along the linear elements of the piles
and pilecaps. Next results of modal analysis of the structure are presented, during which the piles, pilecaps and
springs have been removed to avoid non-linearity phenomena. The results of the analyzes for three basic load
scenarios are then described, in which the displacements at the top of the tripod and the pilecap are examined
as well as the axial, shear force and bending moment diagrams of the individual components, through which
the overall response of the construction is estimated.

Finally, the response of the overall structure is tested through changing some critical parameters. In particular,
three general categories of parametric analyses are selected related to the geometry of the individual
components of the tripod, the soil foundation and the design loads. The results are presented in comparative
diagrams so as to draw safe conclusions about the overall behavior of the construction.





