COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1107 | SEMESTER | 7

COURSE TITLE | MARITIME HYDRAULICS AND HARBOUR ENGINEERING

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: | Mandatory
IevikoU YmmoBaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | GREEK

COURSE OFFERED TO | NO
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1573

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaovral Ta pabnaoiakd amoreAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
karaAAfAou emimédou Tou Ba aTTOKTHTOUV O YOITNTEG UETG TNV ETTITUXT OAOKApwan Tou pabnuarog.
2upBouAeureire 1o MNMapdprnua A
o [lepiypagn Tou Emimédou Twv Mabnaiakwy AtmoteAeaudrwy yia KaBe éva kUkAo ammoudwv auuewva e lMAaioio Mpoadviwy rou
EupwrraikoU Xwpou Avwrartng EKmaideuong
o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou Mpoaoviwy Aid Biou Maénang kai MNapdptnua B
o [lepiAnmrTikog Odnydg ouyypagns Mabnoiakwv AmoTeAeoudrwy

The course aims to provide students with the basic knowledge of Maritime Hydraulics and Harbour Works.
Specifically, the focus of the course is to understand the fundamental principles of maritime hydraulics (e.g.,
wave theory, analysis of real waves, wave transformation in intermediate and shallow waters) through
analytical mathematical formulations and models, as well as to comprehend the principles of port design: (i)
analytical models for wave prediction and (ii) equations for computing hydrodynamic loads on vertical faces
and stability of rubble mound breakwaters, designing, and dimensioning of preliminary stage port facilities.




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

Understand the basic principles of maritime hydraulics (e.g., linear wave theory, wave transformation)
through analytical mathematical formulations and diagrams,
Comprehend the fundamental principles of port design through: (i) analytical models for wave
prediction and (ii) equations for calculating hydrodynamic loads on vertical faces and stability of]
revetments from rubble mound,
Appreciate the effects of phenomena such as reflection, diffraction, and breaking, both on wave
disturbance and their implications on structures,

Design and dimension preliminary stage breakwaters with sloping crests and with vertical faces using
equations,

Design and dimension preliminary stage gravity retaining walls,

Estimate key design parameters for ports (basin depth, entrance width, required lengths of mooring
for vessels, etc.).

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.

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.
2. Introduction to linear (Airy) and non-linear (Stokes) waves,

3. Influence of the seabed on the characteristics of simple harmonic waves,

4. Introduction to spectral wave analysis,

5. Short-term and long-term wave distributions,

6. Analysis of phenomena such as shoaling, refraction, reflection, diffraction, and wave breaking,
7.Port design parameters

8. Design of structures with sloping crests, Design of structures with vertical faces,

9. Formation of berth structures - breakwaters, Gravity retaining walls - Failure mechanisms,

10. Estimation of environmental and operational loads — Stability assessment of gravity structures,
11. Introduction to the environmental impacts of port works.

Familiarization of students with the subject matter of the course,

4. TEACHING METHODS — STUDENT ASSESSMENT

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

TEACHING MEDIA:
XpnonT.I1.E.otnAibaokaAia, otnv
Epyaarnpiakny Ekmaideuan, atnv Emkoivwvia
IE TOUG POITNTES




ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdagpovral avaAuTika o Tpo1ToS Kai uéBodol
O10aoKaAiag.
AiaAééeis, 2epvapia, Epyaatnpiakn Aoknon, Aoknon | Lectures 26
lediou, MeAérn & avdAuon  BiBAioypagiag, — - -
®povriaripio, [lpaktikn (Tomobétnan), KAviki |ndIVIdU§1| e?(erCISeS focusmg on
Aoknon, Kalirexviké Epyactipio, Aiadpaoriki | the application of
oi6agkaia, Exmaideunikés emokéwers, Exmovnon | methodologies and analysis of
ueAéTng (project), Zuyypagn epyaaciag / pyaciwy, case studies. 45
KaAAirexvikny dnuioupyia, K.ATr.
Avaypdgovral ol WPES UEAETNS TOU QOITNTH YIa KABE
uabnoiakn opactnpEIdTNTa KaBwWe Kal Ol WPES unN
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS Independent Study
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa 44
standards rou ECTS
OVERALL: 125

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Alquopowriky  n Zuumepacuarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnoeig  2ovrouns
Amdvinong, Epwrrioeig Avarmrruéng Aokiuiwv, EmriAuon
lMpoBAnudarwv, Tpamrm) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AoBevoug, KaAAirexvikn Epunveia, AAAn /
AMeg

Avagépovral pnTa mpoodIopICLEVA KPITHPIA
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUC QOITNTEG.

\Written final exam (100%)

5. TEXTBOOKS - BIBLIOGRAPHY

-Mpoteivéuevn BiBAoypaepia :

Emmpoo6etn BiBAioypagia
1.

WorldScientificPress. ]

P LF Liu, WorldScientificPress.

¢ Amo v ypappateia tou Epyactnpiou Auevikwv Epywv (160yelo) SlavépeTal To TEUX0G TwV OIOAKTIKWY ONUEIWOEWY TOU
Mabnuatog @aAdoota YdpavAikn (K.l. Moutdoupng)

¢ Amo 1o BiBAlonwAcio Zuppetpia diavéuetai to BiBAio Elcaywyn ota Aiuevika Epya (K. Méuog)

¢ XTnv 1otooeAida tou Pabniuatog unapxouv ava Beuatikn evOTNTa ol CNUEIWOEIS TwV AIOACKOVIWY.

Kourtitag, X., 1994. Eicaywyn otnv Mapdktia Texvikn kai ta Alpevikad ‘Epya, Ekdooeigc ZHTH, @sa/vikn.
2. Dean RG & Dalrymple RA (1984). “Water Wave Mechanics for Engineers and Scientists”, Prentice-Hall Inc., Englewood
Cliffs, New Jersey, USA; [also: 2nd Edition (1991) in Advanced Series on Ocean Engineering, Vol. 2, Ed. P LF Liu,

3. Dingemanns MW (1997). “Water Wave Propagation over Uneven Bottoms. Part 1: Linear Wave Propagation”, Advanced
Series on Ocean Engineering, Vol. 13, Ed. P LF Liu, WorldScientificPress.
4. Goda Y (1985). “Random Seas and design of Maritime Structures”, University of Tokyo Press, Tokyo, Japan; [also: 2nd
Edition (2000) in Advanced Series on Ocean Engineering, Vol. 15, Ed. P LF Liu, WorldScientificPress.]
5. Massel SR (1996). “Ocean surface waves: their physics and prediction”, Advanced Series on Ocean Engineering, Vol. 11, Ed.

6. Mei CC, Stiassnie M, Yue D KP (2005). “Theory and applications of ocean surface waves”, Advanced Series on Ocean
Engineering, Vol. 23, Ed. P LF Liu, WorldScientificPress.
7. US Army Corps of Engineers (2002). “Coastal Engineering Manual: Parts I-IV”.




