COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1182 | SEMESTER | 9

COURSE TITLE | ADVANCED TOPICS IN PORT 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: | Elective 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=1603

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
karaAAfAou emimédou mou Ba aTTOKTHOOUV 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 Ekmraideuong
o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 Tou Eupwriraikou MAaiciou Mpoooviwy Aid Biou Maénang kai lMNapdptnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

This course aims to provide students with specialized knowledge regarding the design and operation of ports.
Port development studies are a complex process that requires interdisciplinary approach and pertains to the
specialization of Port Civil Engineering, responsible for conceiving and designing relevant projects. Special

emphasis is placed on the organization of land space and modern design methods for all different types of
port stations and facilities.




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

¢ Understand the main categories and characteristics of all port stations.

e Recognize the utility of stochastic methods and computational programs in port design.

o Design the general layout of a port and its connection to the hinterland.

e Calculate the individual components of a port using relevant international and European regulations
and standards, and ensure its operational safety.

e Assess the environmental impacts of both the construction and operation phases of the port.

General abilities

AauBavovTagumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTIOEI O TITUXI0UXOG (OTTWS QUTEC avaypA@ovTal GTO
lNapéprnua AirAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO Udonuas;.

Avadntnon, avdAuon kai ouvBeon OedOUEVWY  Kal 2x€01a0U6S Kal OlaxeEipion Epywv

TANPOQOPIWY, HE TN XPAON Kal TwV QmapaitnTwyv ZeBaoudg artn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lpooapuoyn oc véeg karaataaeis Ajyn EmideiénKovwviKAg, ETayyeAUQTIKiS KainBIKAG UTTEVBUVATNTAS Kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0KnNon KPITIKAS KAl QUTOKPITIKAG

epyacia lpoaywyn 1ng eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia oe digbvég mepiBariov
Epyaacia g€ diemoTnuoviké mepiBdAiov
lMapdaywyn véwv EpEUVNTIKWV IOEWV

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

» Team work.

» Decision making.

* Project desigh and management.

» Respect for the natural environment.

+ Critical thinking and self-criticism.

» Promotion of free, creative, and inductive thinking.

3. COURSE DESCRIPTION

1. Port Design: Port development design, Principles of port planning, Flow forecasts, port productivity,
General port master plan (MasterPlan), Connections to the hinterland, Maintenance and equipment,
Port infrastructure design using computational programs.

2. Terminals: Evolution and development phases of ports, General cargo port station, Container terminal:
Design principles, cargo handling, storage areas, RoRo port station, Multi-use port station, Liquid
bulk cargo terminals, Recreation ports - Shelters for tourist & fishing boats.

3. Design of Port Structures: Harbor tranquility: calculation of disturbance due to wind-generated waves,
Wave overtopping of structures, downtime, long waves, Design of port structures using stochastic
methods,

4. Environmental impacts of port works.

4. TEACHING METHODS — STUDENT ASSESSMENT

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

TEACHING MEDIA: | Students solve complex simulations of port works at
XprionT.I1.E.omAidaokahia,omv | home and in the laboratory, using open and/or closed
Epyaomnpiaxij Ekmaideuon, omv Emkovwvia | oomnytational codes (MARIS PMS Parabolic Mild
HETOUSPOITITES | Slope, MARIS HMS Hyperbolic Mild Slope, MARIS HYD
Hydrodynamic model, MIKE 21, XBEACH, SWAN, etc.).
Throughout the semester, students complete ongoing
assignments in groups of 3-4 individuals under the
continuous supervision of the instructors. For each topic,
they write a Technical Report, which is then reviewed by
the instructors. Additionally, there is an oral presentation
and examination of the work at the end of the semester.
ACTIVITY IMPORTANCE

COURSE ARRANGEMENT:




lNepiypdagovral avaAuTikéa o Tp01ToS Kai uéBodol
di1daokaliag.

AaAééeis, Zeuivapia, Epyaotnpiakn Aoknon, Aoknon | Lectures 26

lMediou, MeAér & avdAuo 1BAIoypagiag, — - -
DpovTIoTipIo, 77pm<m<r’; (To,g)eéggn)l & KA",’VIK% Ind|V|du§I exercises focusing on
Aoknan, KaMiteyviké Epyaaorripio, AiadpaarTikn the application of

oidackalia, Ekmaideunikés emokéwers, Ekmoévnon | methodologies and analysis of
ueAétng (project), Zuyypagn epyaciag / pyaciwy, case studies. 20
KaAAirexvikn énuioupyia, K.ATT.

Avaypdagovrai ol WpeS HEAETNS TOU QoITNTH Yia KGO

uabnaoiaky 6pacTnpIdTNTa KaBws Kal O WPES un
KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa
standards rou ECTS

Group work on a case study.

50
Educational excursion / Small
individual practice exercises
4
Independent Study
25
OVERALL: 125
. Written final examination (30%) which includes:
STUDENT ASSESSMENT: e Solving problems related to quantitative data of a project
lMepiypaen tng diadikaciag aéloAdynang such as time, cost
Miocoa  AfoAdynonc, Méfodor  aioAdynonc, . Comp_ara’give evaluation of ’gheoretical elements
Aauopewniki i Supmepacuanki,  Aokipacia 2. Examination and Presentation of Group Work (70%)

lMoAamAng  EmAoyng, Epwrnoeig  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmriAuon
lMpoBAnudarwv, Tpamrm) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

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

5. TEXTBOOKS - BIBLIOGRAPHY

2tnv lotoceAida Ttou pabnipuatog UMApXouV ol CNUEIWCEIS Tou K Méuou "Aiuevika Zuotripata” Ao to BiBAionwAeio Zuppetpia
dwavéuetai to BiBAio" Eicaywyn ota Aluevikd ‘Epya” (K. Méuog)

EmnpooOetn BiBAloypagpia

& Gregory P. Tsinker Ph.D., P.E., Handbook of Port and Harbor Engineering Geotechnical and Structural Aspects ISBN: 978-1-
4757-0865-3 (Print) 978-1-4757-0863-9 (Online)

¢ Hans Agerschou, Planning and Design of Ports and Marine Terminals, Thomas Telford, 2004 - Architecture

-Juvaen emoTNOVIKA TEPIOIKA:

¢ Journal of Coastal Engineering,

¢ Journal of Applied Ocean research,
¢ Journal of Ocean Engineering




