EONIKO METZOBIO NMOAYTEXNEIO /a
>x0An MoAITIKwv Mnxavikwv E M K

Epyaotnpio MetaAikwv KaTaokeuwv -ﬂ-J

ENAAAAKTIKOI TPOMNOI OEMEAIQZHZ
OAAAZZIQN EEEAPQN

| VLERE] |

L

TRl
| SR
) e e

A

\

:/A\
’\ ><

-
~ o

“'l'l‘l' Lk
AP

4\'/

’/‘A V%
ol
\ Y :

4" - 1

=
sk 4l
1/‘\ AN Av‘r..".‘ l!-!

L' <
WAY R
4 I 5

<¢_A_\
KX

AN
Z

AinAwpaTikn Epyacia
Avdpéag MNavvouToog

EMK AE 2024 6
EniBAenwv: Xapng L. Favteg KaBnynTng

Abrva, IoUAiog 2024



Copyright © Avdpéacg lNavvoutooc, 2024
Me enipUAAEN navTog dIKAIWPATOG

AnayopeUsTal n avTiypagr), anobrKeuon os apxeio NANPopopI®Y, diavour, avanapaywyr|, JETagpacn
i MeTadoon TnG napoloac €pyaciac, €€ OAOKANPOU ) TUAMATOC AUTAG, YIA €UMNOPIKO OKOMO, Uuno
onoladnnoTe HopQr Kal HE OonolodnnoTe HECO ENIKOIVWVIAC, NAEKTPOVIKO 1] PNXAVIKO, XWPIC TNV
nponyoupevn £yypagn adeia Tou ouyypapéa. EmmpeneTal n avanapaywyr), anodrikeuaon kai diavopn yia
OKOMO W KePOOOKOMIKO, EKNAIBEUTIKAC N €PEUVNTIKAG (pUONG, und TNV nNpolnobean va ava@epeTail n
nnyn nNpogAeuong Kal va diatnpsital To napov Pnvupa. Epwtiuarta nou agopolv otn Xpnon Tng
£pyaciag yia kepOOOKOMIKO OKOMO MPENEl va angubUvovTal Npog ToV ouyypagEa.

H éykpion TN dINAWWUATIKAC epyaaiac and Tn ZxoArn MoAITIKwv Mnxavikwv Tou EBvikoU MeTooBiou
MoAuTexveiou dev unodnAwvel anodoxn Twv anoyewv Tou ouyypapea (N. 5343/1932, Apbpo 202).

Copyright © Andreas Giannoutsos, 2024
All Rights Reserved

Neither the whole nor any part of this diploma thesis may be copied, stored in a retrieval system,
distributed, reproduced, translated, or transmitted for commercial purposes, in any form or by any
means now or hereafter known, electronic or mechanical, without the written permission from the
author. Reproducing, storing and distributing this thesis for non-profitable, educational or research
purposes is allowed, without prejudice to reference to its source and to inclusion of the present text.
Any queries in relation to the use of the present thesis for commercial purposes must be addressed to
its author.

Approval of this diploma thesis by the School of Civil Engineering of the National Technical University of
Athens (NTUA) does not constitute in any way an acceptance of the views of the author contained
herein by the said academic organisation (L. 5343/1932, art. 202).



Avdpéac MNavvouTaoog (2024)

EvaAhakTikoi Tponol Ospediwong Oaldcoinv EEedpuv
AinAwpaTikr) Epyacia EMK 2024 6
EpyaoTrpio MeTaA\ikwv KaTaokeuwv, EBvikd MeTadBio MoAuTeyveio, ABrva.

Andreas Giannoutsos (2024)

Diploma Thesis EMK 2024 6
Alternative Foundation Solutions for Offshore Jackets
Institute of Steel Structures, National Technical University of Athens, Greece



EuxapioTieg

Apxika, B6a nBeha va euxapioTow IOIAITEPWG Tov emBAENovTa TNG JINAWMATIKAG HOU €£pYaAcidc,
KaénynTr Tou Tunpatog NoAimikwv Mnxavikwv EMI Tov k. Xapn FavTe yia Tnv ENIGTNUOVIKNA KaBodrynar
Kal OTAPIEN Nou napeixe, aAd kai Tnv noAUTIUN BonBela nou NPootPepe o KABe oTAdIo EKNOVNONG TG
dINAWWATIKNG £pyaoiac.

Eniong, 6a B6eha va suxapioTnow Tov K. Iwavvn Wapd, MoAmikd Mnxavikd kai Tov K. NMauAo ©avonoulo,
Enikoupo KaBnyntr Tou TuRKaTog MoAimikwv Mnxavikwv EMI yia Tov noAUTIHO XpOvo Nnou agiEpwaoav
al\a kal Tn onuavTikn BorBela nou nNpocgpepav, n onoia gixe kabopiaTikO poAo o {NTHPATA nou
agopouaav To aTaTiko Npdypapa SAP2000 kal guvaya oTnv eknovnan Tng SINAWKATIKAG JOU Epyaaiac.

Akoun, 8a nBeAa va guxapioTnow Tov K. AxIAEa ManadnunTpiou, AvanAnpwTr) KaBnynTr Tou TUAKATOG
MoAITIKWY Mnxavikwv EMI yia Tov noAUTIHO XpOvo nou apiEpwoe aAAd Kal Tn onuavTikr Bordsia nou
NPOCEPEPE, N 0Noia €iXe kABOPIOTIKO POAO O {NTHUATA YEWTEXVIKNG PUOEWG,.

TENog, Ba NBeAa va €uxapioTrow TNV OIKOYEVEIG POU YId T OUVeXr NOIKM, MVEUMATIKA Kal UAIKNA
UNooTNPIEN Kal CUUNApAcTacn nou napeixe kab’ oAn Tn dIApKeld Twv onoud®v Pou, kabwc kal Tnv
KaTavonon kal TV UNopovr TnG, SUKBAMoVTAC o€ pia oAOKANPWUEVN €KNAIDEUTIKN nopeia aTo EBVIKO
MeTooBio MoAuTeyveio.
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MEPIAHWH

AvTIKeipevo TNC napoloac NPonTUXIaKNG SINAWUATIKAG £pyaciac anoTeAsi n diepelivnon TNG EMNIPPONG
EVAMAKTIKOV TPONWV BepeAinong oTnv oudnepipopd Baracoiwy EedpwV. € Hia UNEPAKTIA PETAANIKN
nNAaTQOpUa jacket SIEpEUVOVTAl TPEIC TPONOI BepeAinoNG, HE Xpron:
a) pin piles: PEMOVWHPEVWV NACCAAWY EUNNYVUOHEVWV EVTOC TwV NOdIWV TOU jacket,
b) skirt piles: (e0yoc NACCAAWV EUNNYVUOUEVWY EVTOC €IDIKOV NEPIBANUATWV (Sleeves) eEwTepIka
TV NodIWV ToU jacket,
C) mixed piles: PEIKTN XpNon TwV NaccdAwv TUNOU pin Kal skirt e avTIDIAUETPIKN TONoBETNON
TV OJOIWV NACCAAwWV.
ApxIkd, yiveTal dia yevikOTepn avagopd OTIG UNEPAKTIEG KATAOKEUEG Kal €V ouvexeia eEeidikeuan aTo
dikTUwpa jacket, To onoio NPOKEITAl va NPoooUolwBei pe To npdypappa SAP2000.

ErmiAéyeTal, n eEeTalopevn unepdkTia NAATPOpUa va €xel Asitoupyia unooTaBuol aloAikoU napkou,
Kabwg eniong va XwpoBeTnBei og eAANVIKA UdATa Kal CUYKEKPIYEVA aTo Opakiko MEAayoc.

SUhewva pe TIC DIaTAEEIC Tou Eupwkwdika, unoAoyidovTal Ta (popTia nou ackoUvTal GTNV KATAOKEUN.
Y€ auTa nepiAapBavovTal Ta Yoviya, Ta KIvnTd, ol NepIBAAoVTIKEC dpaacelg, dnAadr) To XIOvI, 0 AVEUOG,
n avantuén Baldooiag lwng To kUPa Kai Ol OSIOUIKEG OpAcelC. 'ETOI, MPOKUMNTOUV O ouvduaouoi
Opacewv.

H aAAnAenidpaon £dAPOUC-KATAOKEUNC KATa Tnv opilovria OielBuvon MNPOCOUOIMVETAl UECW N
YPAUMIKQV JETABAAOPEVWY EAATNPIWV. X KABE EAATNPIO, AVTIOTOIXEI HIa KAUNUAN MiEoNC-unoXwpnong
(p-y), n onoia e€apTaTal anod TIG GUVBNKEG Tou €dAPOUG Kal anod To BABog Tou eAaTnpiou. H katakopupn
JeTakivnon Twv naccdAwv neplopileTal oTnv BACn Touc YE EAATRPIA AVTIOTACNG iONG KE TN PEpouaa
IKavOTNTA AUTQV.

KaTa Tn oTaTik avaluon, Ta npodopolwpaTta diactadiohoyolvTtal Baoel Twv ouvduaouwv OpIaknc
KatdoTaong Aotoxiac (OKA) kal eA€yxovTal O ENITPENOPEVEG WETATONIOEIC BACEI TWV CUVOUACH®Y
Opiaknc KataoTaong AsitoupyikoTntac (OKA). ZTnv CUVEXEIa YiveTal IBIOPOPQPIKR avaAuan kal oUYKpIoN
TWV YETATONIOEWV TWV NPOTOOIMKATWY KATA TO QUOUEVESTEPO OUVOUACHO POPTIONG. TO NPOTOMOIWKUA
ME TN PeyaAUTepn PETATOMION E£ival eKEivo Twv pin piles, evw akolouBolUv pe @pBivouoa oeipd Ta
npocoyoIwUaTa e /mixed piles kal skirt piles.

TEAOC, YiVETal NAPAUETPIKN avaAuan WG NPog TO MNKOC TWV NAcCAAwV, TNV MUKVOTNTA TOU £DAPOUG Kal
TO NPOTUNO dlacTacioAdynonc. MeIwVoOVTac TO PNKOC TWV NACodAWV 1 TNV NUKVOTNTA TOU £0APOUC, PE
KaBopIoTIKr TNV NUKvOTNTA, QuEaveTal n PETATOMION TNG KATAOKEUNG. YIOBETWVTAC €va dIA(POPETIKO
npdTuno diacTacioAoynong onw¢ 1o API Kal OUYKPIVOVTAC To ME Tov Eupwkwdika NpokUNTOuV
HIKpOJIapOopEC WC NPOC TIG YETATOMIOEIC TNG UNO €EETACN KATAOKEUNG.
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ABSTRACT

The purpose of this undergraduate diploma thesis is to investigate the effect of alternative foundation
methods on the behavior of offshore platforms. On an offshore steel jacket platform, three types of
foundation are investigated, using:
a) pin piles: single piles driven into the jacket legs,
b) skirt piles: a pair of piles driven into special sleeves on the outside of the jacket legs,
c) mixed piles: a mixed use of pin and skirt piles with counter-diametric placement of similar
piles.

Initially, a general reference to offshore structures is made, with a specialization on jacket structure,
which is simulated with SAP2000.

It is decided that the offshore platform will operate as a wind farm substation and will be located in
Greek territory, specifically in the Thracian Sea.

According to the Eurocode provisions, the loads applied to the structure are calculated, which include
permanent, mobile, environmental actions, i.e. snow, wind, marine growth, wave and seismic actions.
This is how the combinations of actions are formed.

The soil-structure interaction in the horizontal direction is simulated by using non-linear adjustable
springs. For each spring, there is a pressure - yield curve (p-y), which depends on the soil conditions
and the depth of the spring. The vertical movement of the piles is limited at their base using resistance
springs with a resistance equal to their load-bearing capacity.

During the static analysis, the simulations are designed according to the Ultimate Limit State (ULS)
combinations and checked for allowable displacements according to the Serviceability Limit State (SLS)
combinations. An eigenmodal analysis is then performed and the displacements of the simulations are
compared under the most unfavorable loading combination. The simulation with the highest
displacement is that of pin piles, followed in descending order by the simulations with mixed piles and
skirt piles.

Finally, a parametric analysis is performed in terms of pile length, soil density and design standard.
Decreasing the length of the piles or the soil density, with density being the crucial factor, the
displacement of the structure increases. By adopting a different design standard such as the API and
comparing it with the Eurocode results in minor differences in the displacements of the structure.



