COURSE DESCRIPTION

1. GENERAL INFORMATION

AiaAééeig, Epyaotnpiakés AOKROeIS K.ATT. Av ol SIOAKTIKES ATTOVELOVTAI EViaia yiIa TO
guvoAo Tou pabnuarog avaypayrerigeBoouadiaies wpes S10aoKaAiagkaiTo
oUvoAoTwy OI0AKTIKWY povadwy / ECTS

SCHOOL | CIVIL ENGINEERING
DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1084 | SEMESTER | 8
COURSE TITLE | ADVANCED GEOTECHNICAL WORKS
COURSE UNITS HOURS ECTS
O€ TTEPITITWAI TTOU 01 OIOQKTIKES QTTOVELOVTAI OE OIAKPITA UEQN TOU aBALATOS TT.X. CREDITS

Lectures and Tutorials 3 5

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
010aKTIKEG uEBODOI TTOU XPNailuoTToI0UVTal TTEPIYPAQPOVTal avaAuTikd aTo 4.

COURSE TYPE:

IevikoU YrodBpou, Eidikou YrréBabpou, Eidikétnrag

Elective

PREREQUISITE KNOWLEDGE:

«SOIL MECHANICS I»
«SOIL MECHANICS II»

COURSE AND EXAMS LANGUAGE:

GREEK

COURSE OFFERED TO ERASMUS
STUDENTS:

YES

COURSE WEBSITE (URL):

https://helios.ntua.gr/course/view.php?id=1564

2. LEARNING OBJECTIVES

Learning Objectives

SupPBouAcureite o lMNMapdptnua A

EupwrraikoU Xwpou Avwrarng Ekmaidsuong

lMepiypaeovral Ta pabnaoiakd ammoreAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmiTédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.

o [lepiypagn tou Emimédou Twv Mabnaiakwy AmoteAeaudrwy yia Kabe éva kUkAo armoudwv auuewva e MAaioio Mpoadviwy rou

o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoadviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmrTikdg OOnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

(calculation and control), static stability

Following an introduction on types of dams and auxiliary works, the course focuses on embankment
dams, and the geotechnical issues that govern their analysis, design and construction: seepage

(end-of-construction, steady state seepage, rapid drawdown),

seismic stability (pseudo-static analysis, performance-based design), settlements, clay core
compaction, filter and drains. The course employs computer software for analysis of geostructures.




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

1. acknowledge the main categories and characteristics of dam types and their auxiliary works, with
the knowledge being broader for embankment dams and their construction issues requiring
solution.

2. compute with the aid of related software: a) static and dynamic factors of safety of embankment
dam slopes, b) permanent slope displacements and settlements under seismic loading, c) seepage
through and under embankment dams.

3. design a zoned embankment dam, in terms of composition of filters and drains, the (static and
seismic) stability of its slopes, and the reservoir water loss due to seepage through and under its
mass.

4. understand the use and the limitations-problems of numerical analysis of embankment dam
construction and embankment dam response under seismic loading.

General abilities

AauBdvovragumown 1i YEVIKEG IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QuTEG avaypdpovTal oTo
lMapéprnua AimAwpuarog kai mapatiBevral akoAoUBwg) o€ moia / TTOIEG AT QUTES ATTOOKOTIEI TO UGOnuas;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACH KaI Twv QmapaitnTwyv ZeBaouog atn d1aopeETIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RATUOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAoV

lNpooapuoyn o€ véeg karaaraaeis Anwn Emideiénkoivwvikng, emayyeAuarikngkainOikng umeubuvorniag kai
amopdoewyv euaiobnaiag o 6éuara puAou

Aurévoun epyacia Ouadikn A0oKnNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaia o€ 01e6vég epiBdAdov
Epyacia oe diemiornuoviké mepiBdAiov
lMapdywyn véwv EpEUVNTIKWV IOEWV

e Search, analysis and synthesis of data and information, with the aid of necessary technologies
i Independent work
o Design and management of works

3. COURSE DESCRIPTION

1. Types of dams — auxiliary works: Basic definitions. Focus on types of dams (gravity, arch, earth
dams, RCC, etc.) and on types of auxiliary works (spillways, bottom outlets, etc.).

2. Embankment dams: Description of different types of embankment dams, as a function of employed
materials and restrictions due to insitu conditions. Numerical analysis of embankment dam
construction.

3. Seepage through soil: Introduction — Review of Darcy and Bernoulli equations for water seepage
through soil. Laplace equation for water seepage in 3 dimensions. Flow nets. Numerical analysis of
steady state seepage.

4. Static stability of embankment slopes: Basic definition. Methods of slices for slope stability,
analyses for effective and total stresses. Design States: End-of-Construction, Steady-State Seepage,
Rapid Drawdown. Calculation of Factors of Safety.

5. Seismic stability of embankment slopes: Design earthquakes. Pseudo-static analysis, selection of
seismic coefficient, sliding-block analysis and estimation of slope displacements. Calculation of
Factors of Safety and permanent slope displacements. Numerical analysis of seismic loading of an
embankment dam.

6. Construction issues for embankment dams: Reservoir loss reduction, clay core compaction and
densification of shells, design of filters and drains.

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | ¢ Lectures.
lpéowmope mpdowmo, ESamoordoews | o  Solving of simple example cases (tutorials).
EKTaIOELO KA. | | Discussion of case histories
e One-day site visit




TEACHING MEDIA: | « Power Point Slides.
XpronT.I1.E.omAidackadia,omv | o PC calculations with specialized software
Epyaotnpiaky Ekmaideuan, atnv Emkoivwvia . . .
e Support of learning process via the Helios platform

E TOUS POITNTES
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdpovral avaAuTika o Tpo1Tog Kai uéBodol
d16aogkaliag.
aAééers, Zeuivapia, Epyaotnpiakn Acknon, Aoknon | Lectures 39

lediou, MeAérn & avdAuon  BiBAoypagiag, (13 x 3)
®povriaripio, [lpaktikn (Tomobérnan), KAviki
Aoknan, Kalditexviké Epyaornpio, AiadpadcTikni
O16aokalia, EKTaIOEUTIKES ETTIOKEWEIS, EKmTévnon
ueAETNG (project), Zuyypagn epyaciag / pyaciwy,

KaAAirexvikr) dnuioupyia, K.ATr. 7 Homeworks 48

Avaypdgovral ol WPES LUEAETNS TOU QOITNTH YIa KABE (3X4 *2x12+ 2X6)

uabnoiakn O6pactnpEIdTNTa KaBWs Kal Ol WPES un
KaBodnyoupuevng UEAETNG WOTE O GUVOAIKOS POPTOS
epyaciag og emimedo e€aunvou va avrioToiXEl aTa
standards rou ECTS

Weekly study 13

(13x1)

Preparation for final exam 25

(2x8+9)

OVERALL.: 125
I. Seven homeworks (up to 60%, only in favor), which include:
STUDENT ASSESSMENT: - 1 presentation of case history (PPTX),
Nepiypagn g diadikaciag agioAéynang - 3 problems solved by hand calculations,
MAiooa  A&oAdynons,  MéBodor  agioAdynanc, - 1 Technical Report for analysis of groundwater seepage
Aiapopuwriki 1 Supmepacuarikr,  Aokiuaoia with the use of PC
'/ZOMG?T/\ncE ETT]/\OVIE,, Epwrgc«tlcl Zélvrljunc - 2 Technical Reports for the design of embankment dams
mavrnong, Epwroeigc Avamruéng Aokipiwv, EmiAuan with the use of PC

lMpoBAnudarwv, Tpamrm) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
INapouoiaon,  Epyaompiakry  Epyaoia,  KAwikr | |l. Final exam (40% to 100% of the grade), including:
Eééraon AobBevoug, KaMAirexvikny Epunveia, AAAn / _ Problem solving with calculations

AMeg .

- Short answer questions
Avagépovral pnta mpoodIopICLEVA KPITHPIA
agioAbynong kai edv Kai mrou eivai mpoofaoiua a6 Homeworks and final exam in Greek, with translated
TOUS QOITNTE. versions in English for Erasmus students

5. TEXTBOOKS - BIBLIOGRAPHY

-Proposed bibliography :
Textbooks:
1. TMNamadnuntpiou A. ., EIBIkd MewTexvikd ‘Epya: Znueiwoeig, 2015 (in Greek + English)
2. Moutdong N. |, Texvoloyia Mewepaypdrwyv: Znueiwoeig, 2009 (in Greek)
Indicative Bibliography
Specialized topics:
0 Harr M. E.: Groundwater and Seepage, 1991
0 AbramsonL.E, LeeT. S., Sharma S., Boyce G. N.: Slope Stability and Stabilization Methods,
2002
Geotechnical Engineering:
o Verruijt A.: Soil Mechanics, 2006 http://www-
mdp.eng.cam.ac.uk/web/library/enginfo/textbooks dvd only/soilmechs/SoilMechBook.pdf
0 M. Budhu: Soil Mechanics & Foundations, John Wiley & Sons, Inc, 1999
o Towhata |.: Geotechnical Earthquake Engineering, 2008
0 Kramer S. L.: Geotechnical Earthquake Engineering, 1996
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G. Barnes: EAA®OMHXANIKH: Apxég ka1 EQappoyég, Ekddaeig KAeiddpiBuog, 2005 (in Greek)

-Related scientific journals:
o Journal of Geotechnical and Geoenvironmental Engineering, ASCE:

o
(0]

https://ascelibrary.org/journal/jggefk

Geotechnique, ICE: https://www.icevirtuallibrary.com/toc/jgeot/current
International Journal of Hydropower and Dams: https://www.hydropower-dams.com/




