COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1014 | SEMESTER | 9

COURSE TITLE | OFF-SHORE STRUCTURES

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWOT) TTOU 01 SIGAKTIKES ATTOVEUOVTQI OE OIQKPITA UEPN TOU UABRLATOSTT. X.
AaAééeis, Epyaatnpiakég AOKNoeIS K.ATT. Av ol SI0QKTIKEG QITOVEUOVTAI EvIQia yid TO
oUvoAo Tou pabnuarog avaypawretigeBoouadiaiegwpes O10aoKaAiagkaiToauvoAo
TwvV 810aKTIKWY povadwy / ECTS

[MpoobéaTe aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TTEPIYPAPOVTAl aVaAUTIKG aTo 4.

COURSE TYPE: | Elective Compulsory
levikoU YroBda6pou, Eidikou YréBabpou, Eidikomnras | S peci a Ity

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | GREEK

COURSE OFFERED TO| NO
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1528

2. LEARNING OBJECTIVES

Learning Objectives
lepiypapovral Ta pabnaoiakd amoreAéouara Tou uabruaTog Of CUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupBouAcureite o lMNMapdaptnua A
o [lepiypaqpn rou Emimédou rwv Mabnoiakwv ArroteAsoudrwy yia kGBe éva kUkAo amoudwy alugwva e lAaioio MMpoodviwy Tou
Eupwrraikot Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emimédwy 6, 7 & 8 rou EupwrtraikoU MAaioiou lMNpoaoviwv Aid Biou Maénaong kai lNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypans Mabnoiakwv AtmoTeAsoudrwy

This course aims to provide students with specialized knowledge in:
¢ Physical wind-generated waves

e Interaction between the flow field of a simple harmonic wave and cylindrical bodies located either
in the boundary layer zone of the seabed or outside it

e Movements of floating structures due to environmental and operational loads, aiming at designing
arrangements required for controlling their kinematic behavior

e Behavior of internal arrangements under recurrent and impact loads.




Upon successful completion of the course, students will be able to:

¢ Designing floating structures, jetties, and submarine pipelines.

General abilities

AauBavovraguirown Ti§ YEVIKES IKAVOTNTES TTOU TTPETTEIVA EXEI ATTOKTIOEI O TITUXI0UXOG (OTTWS QUTEGC avaypa@ovTal GTO
lMapaptnua AimrAduarog kai mapariBevial akoAoUbwg) o€ moia / ToIeg ammo auTEG ATTOOKOTTE To uaénua;.

Avalnmon, avdAuon kai oUvBeon Ogdouévwy  Kai 2x€01a0U0S Kal OlaxeEipion Epywv

TANPOYOPIWY, [E TN XPHON Kal Twv amapaitniwv 2¢faoudg otn S1apopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAOV

lMpooapuoyn o€ VéEs KaraaTaoeic Anyn EmideIén KoIvwVIKAG, ETTAyYEALQTIKACKAINBIKAC UTTEUBUVATNTAS Kal
amopacewyv euaiobnaiag og 6éuara euAou

Aurévoun epyacia Ouadikn A0Knon KPITIKAS KAl QUTOKPITIKAG

epyacia lpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia o€ 61€6vég epiBaAiov
Epyaacia g€ diemoTnuoviko mepiBdAiov
lNapaywyn VEwV EPEUVNTIKWV IOEWV

» Data and information searching, analysis, and synthesis using necessary technologies.
* Autonomous work.

» Teamwork.

» Decision making.

* Project design and management.

* Respect for the natural environment.

+ Critical thinking and self-criticism.

» Promotion of free, creative, and inductive thinking.

3. COURSE DESCRIPTION
1. Types of marine structures and their mooring methods. Description of environmental loads. Wave
theory. Solving first-order problems and higher-order problems.
2. Morison type. Definition of hydrodynamically slender body. Jacket-type platforms. Resistance forces.
3.Loads on marine structures. Solving linearized diffraction and radiation problems. Calculation of
hydrostatic pressures, excitation forces, and radiation. Definition of added mass. Hydrodynamic
damping.
4. Types and forms of anchoring. Restoring forces. Spring constants. Pre-stressed anchoring. Design of
anchoring system.
5.Marine renewable energy technologies. Wave energy absorption mechanisms. Wave energy. Spectra
of marine waves.
6. Wave energy retrieval devices. Principle of oscillating water column. Solving radiation pressure
problem. Air flow equation. Optimal wind turbine design.
7. Point absorbers. Optimization of wave energy absorption mechanism. Performance in natural wave
conditions.
4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Lectures in the classroom (PowerPoint slides and videos).
lMpdowmope mpoowmo, E§amoordoews | Solving simple examples and problems in the classroom.
ekmaioeuon KAT. | Discussion of application cases (case studies) in the classroom.




TEACHING MEDIA: | Specialized software for computing wave and

XpronT.11.E.omAidaokadia,omv | hydrodynamic conditions in the coastal zone.
Epyaotnpiaky Ekmaideuan, atnv Emkoivwvia

IE TOUG POITNTES
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypagpovral avaAuTika o Tpo1ToS Kai uéBodol
o10aokaliag.
AiaAééeig, 2euvapia, Epyaatnpiakn Aoknon, Aoknon | Lectures 26

lediou, MeAérn & avdAuon  BiBAoypagiag, — - -
®povriaripio, [lpaktikny (Tomobétnan), KAviki Ind|V|dugI e?(erCISeS focusmg on
Acknon, KaMirexviké  Epyactrpio, Aiadpaotikri | the application of

didackaia, Ekmaideunikés emokéwers, Ekmovnon | methodologies and analysis of

HEAETNG (pro!'ect), Zuyy’paq)r’] epyaaciag / pyaciwy, case studies. 45
KaAAirexvikny dnuioupyia, K.ATr.

Avaypdgovral ol WPES UEAETNS TOU QOITNTH YId KABE

pabnoiakn opaoctnpIdTnTa Kabws Kal Ol WPES N
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS Independent Study
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa 44
standards rou ECTS

OVERALL: 125
1. Written final exam (70%) including:
STUDENT ASSESSMENT: * Problem-solving related to quantitative data of a project
Mepiypaepn g diadikaoiag agloAdynang in terms of time, cost

Comparative evaluation of theoretical elements

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong, . . .
" ioAbynong ' agoloynang 2. Examination and Presentation of Group Work (30%)

Aiquoppwrikp 1 Zuumepacuarikn,  Aokipacia
lMoAamAng  EmAoyng, Epwrnoeig  2ovrouns
Amdvinong, Epwrrioeig Avarmrruéng Aokiuiwv, EtriAuon
lMpoBAnudrwv, [pammy Epyaoia, Ek6eon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyacmpiakhy  Epyacia,  KAivikn
Eééraon AoBevoug, KaMAirexvikn Epunveia, AAMn /
AMeg

Avagépovral pnrd mpoadIopIouéva KpITAPIa
aéloAbynang kai eav kai ou gival mpooBdoiua amréd
TOUC QOITNTEG.

5. TEXTBOOKS - BIBLIOGRAPHY

- « K. Mavrakos' book "Study and Design of Floating Structures”, NTUA Publications, Athens 2006
= Lecture notes provided by the instructors for each teaching unit




