COURSE DESCRIPTION

(1) General

SCHOOL | Civil Engineering

DEPARTMENT | -
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1049 EZAMHNO ZIMOYAQN | 8

COURSE TITLE | Hydraulic Structures & Dams

COURSE UNITS
O€ TTEPIMTWON TTOU OL TILOTWTLKEG UOVAOEC ATTOVELLOVTAL O SLOKPLTO UEPN EBAOMAAIAIES

TOU padAuaTog m.y. AlaAé€eig, Epyaotnplakéc AGKAoEeLS K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LUOVABOEG QITOVELOVTAL EVIALA YL TO CUVOAO TOU UaSNUATOG MONAAEZ
, . , . AIAAZKANIAZ
avaypate tic eBdouadiaies wpeg StéaokaAiag kot To aUVoAo Twv
TLOTWTIKWY oVadwV
Lectures and group work 3 4

MpooVéate oelpég av ypelaotel. H opyavwaon Stdaokadiog kat ot
SL6aKTIKEG UEF0SOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKK OTO

(6).

COURSE TYPE:
Tevikod YroBadpou, ElsikobYnoBadpou, | Optional, for the hydraulic direction
ElbikotnTag

PREREQUISITE KNOWLEDGE: | Hydraulics and Hydraulic Works, Engineering Hydrology,
Open Channel and River Hydraulics, Geology for Engineers

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO ERASMUS

STUDENTs: | "\°

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1546

(2) LEARNING OBJECTIVES

LEARNING OBJECTIVES
Meptypagpovral To uadnoLlaKd AOTEAETUAT TOU UATIUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEG KAL LKAVOTNTES
kataAArAou enutéSou mou Yo AITOKTIOOUV OL (POLTNTEG UETA TNV ETLTUXN 0AOKApwon Tou UadniUaTog.
JuuBouleurteite to Mapdaptnua A
o [Ieptypapri Tou Enunédou twv Madnaotakwv AloteAeoudtwy yla kade éva KUKAO amoubdwv cuppwva ue to lNAaioto
Mpooovtwv tou Eupwriaikou Xwpou Avwtatng Exkmtaidevong
o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwrniaikoU MAatoiou lNpoaovtwy Awa Biov Madnong kat to Mapaptnua B
o [lepiAnmtikdg O8nyoc ouyypaprc Madnaotakwv ATOTEAECUATWY

The course has a technological character and covers the design of dams at the preliminary stage of
the study. It includes the selection of the dam type, the siting and sizing of the basic technical works,
and the hydraulic calculations of the safety works (diversion tunnel, spillway).

Upon successful completion of the course, students will be able to:
« |dentify the suitable sites for the construction of dams in a topographical background

* Select the key design elements (dam type, spillway type, general layout of works, waterproofing
works), by using multiple criteria

» Hydrological design of reservoirs (configuration of level-surface and level-storage relationships,
estimation of dead, useful and flood volumes, selection of characteristic elevations)

¢ Hydrological and hydraulic design of spill and diversion structures

® Prepare simulation models and perform hydraulic calculations in spreadsheets, to support the
preparation of the above studies

¢ |dentify regulatory and environmental issues (environmental impacts, restrictions, zoning,
legislation)




¢ Include architectural and landscape planning elements in project planning

* Prepare comprehensive technical reports, at the preliminary study level, including the basic
technical plans

General abilities
AauBavovtag urmtoyn TiG YEVIKEG LKAVOTNTES TTOU TIPETIEL VA EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG UTES QVAYPAPOVTAL OTO
Mapaptnua AutAwuartoc kot napatidevral akoAovdwg) o€ moLa / TOLEG QIO AUTEC ATOOKOTEL TO Uadnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy Kot Sxeblaouog kot Staxeiplan Epywv

TTANPOWOPLWY, UE TN XPrON KAl TWV QmapaitnTtwy SeBaou0G TN SLAPOPETIKOTNTA KL TNV TOAUTTOALTIOUKOTN T
TeYVOAoyLWwV 2eBaouog ato puatko nmeptBailov

lMpooaployn O€ VEEG KATAOTHOELG Entibeién kolvwvikrg, emayyeAUatiknc kot ndkri¢ ueuBuvotntag
AfYn anopdaoewv Kot evatodnoiac oe Yeuata uAou

Autdvoun epyaoia ACKNGN KPLTLKIG KL QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn tnG EAeUIEPNS, SNULOUPYLKIG KL ETAYWYLKNG OKEYNG
Epyacia oe Stedveg neptBailov

Epyacia ge Stemiotnuoviko neptBaiiov AMeG...

lMapdywyn VEwV EPEVVNTIKWY LOEWV .

By successfully attending the course, the students are expected to gain the following skills :

e Integrated design of complex projects

e Teamwork

e  (Critical Thinking

e  Work in an interdisciplinary environment
e  Generation of new research ideas

(3) COURSE DESCRIPTION

Structure

Introduction to dams and associated projects. Basic design principles and general layout of dams.
Reservoirs (characteristic elevations, hydrology, topography, elevation-surface-storage relationships,
geology, seepage losses, sediments, storage-reliability-yield relationships). Dead volume estimation.
Useful volume dimensioning through simulation. Dam construction elements, with emphasis on
conventional vibrated concrete (CVC) roller compacted concrete (RCC) and hardfill. Diversion systems
(tunnels, cofferdams). Spillway systems technology. Hydrological design of spill and diversion systems.
Simulation of flood routing through ogees and diversion tunnels. Stepped spillways. Stilling basins.
Water intakes. Dam monitoring. Dam failures. Dam breach studies. Environmental impact assessment
and management. Architectural and landscape design.

Tasks

The semester project deals with the preliminary study of a dam. This is mandatory and is done in groups
of up to three people. The study includes the selection of the type of dam, the design of the reservoir,
the siting and sizing of the basic technical structures, and the hydraulic calculations of the safety works
(diversion tunnel, spillway). At the end of it, a full technical report is delivered, with the accompanying
drawings, which is presented on the day of the examination.

(4) TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS | In person
Mpdowmo ue npoowrno, E§ anootdoewg
ekmaideuan KA.

TEACHING MEDIA | Use of the Helios platform, where the complete educational
Xprion T.[1.E. otn Aibaokahia, otnv | material (in the form of slides) can be found, solved
Epyaotnpuari Exnaidevon, oty Emikowwvia | oy o cises (models, as well as exercises from old exams), rich
UE TOUG poLTNTES . . ) .
supplementary material, and bibliography (all in electronic

format) are available, use of the same platform for the
upload of assignments by the teacher and the submission of
assignments by the students, final examination with the
possibility of using PC and internet.




COURSE ARRANGEMENT

Meplypdovral  avaAutTikd o0 TPOmoG Kat
uédobot Stbaokaliag.

AlaAéetg, Zeuwvapia, Epyaotnpiakn Acknan,
Agknaon  [lediou, MeAétn & avdaduon
BiBAtoypapiag, @povriotrplo, Mpaktikn
(Tomo9¢tnan), KAwukry Acknon, KaAAitexviko
Epyaotrjpto, Aabpaotikn Sbaokalia,
ExkmaSeuTikég emiokeYeLg, Ekmovnon UeAETNG
(project), Suyypan epyaciac / epyaoiwv,
KaAAiteyvikn dnutoupyia, K.AT.

Avaypdpovtal oL WPeg UEAETNG TOU QOLTNTI) YLat
kade padnotakn Spaoctnplotnta kKadwe Kat ot
WPEG Un kandobnyoUuUeVNG UEAETNG CUUPWVA UE
TI§ apxeG Tou ECTS

ACTIVITY IMPORTANCE
Lectures 39 (3 x13)
Assignments 21
Home study 40
Overall 100

STUDENT ASSESSMENT
Mepypapn t™0e Sadikaoiac aéloAdynong
Mwooa AtoAdynong, Méebobor aéloAdynong,
ALQUopPWTIK 1) SuumEpaouatiky, Aokuuaoio
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvtoung
Anavtnong, Epwtrioeis Avamrtuéng Aokuuiwy,
Emtiluon  lpoBAnuatwv, [panti Epyaoia,
Exdeon / Avagopd, [pogopikn Eétaon,
Anudota Mapouoiaan, Epyaoctnpiakr Epyaocia,
KAwvikry  E&€taon  Aodevoug,  KaAAtexvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd mpoodlopLoUEVa KpLTHpLA
aéloAdynong kat eav kat ou eivat npooBdotua
Q7TO TOUG (POLTNTEG.

Evaluation Language: Greek
Written examination: 50 %

Semester project: 50%

(5) TEXTBOOKS — BIBLIOGRAPHY

An extended list of books, publications and related websites is available on the course website.




