COURSE DESCRIPTION

1. GENERAL INFORMATION
SCHOOL | CIVIL ENGINEERING
DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1223 | SEMESTER | 8

COURSE TITLE | COMPUTATIONAL GEOTECHNICS

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE:

Tevikou YiToBaGoou, EdIou YTéBadoou, EIBIKGTTac MANDATORY FOR THE GEOTECHNICAL ENGINEERING

DIRECTION

ARERELLENS OO L EvE = Basic knowledge in the following Areas (Courses): Soll

Mechanics |, Soil Mechanics Il, Foundation Engineering and
Matrix Structural Analysis

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | NO
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | M&Bnua: YtroAoyioTikn FewTexviknA | helios (ntua.gr)

2.

LEARNING OBJECTIVES

Learning Objectives

lMeprypaeovral Ta pabnaoiakd ammoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmirédou Tou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupBouAeureite 1o MNapdprnua A

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

Eupwrraikou Xwpou Avwrartng EKmaideuong

o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 Tou Eupwriraikou MAaiciou Mpoaoviwy Aid Biou Maénang kai MNapdptnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

o &2 D=

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

Know the main limitations, advantages and field of application of the used numerical method of analysis,
Realize the capabilities of numerical modelling as a design Tool in geotechnical engineering.
Understand the necessity of using numerical methods for solving Geotechnical Engineering problems.

Develop and use simple numerical models, and

Analysing real case studies with the use of dedicated PC codes.




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

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

TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mepiBariov
Epyacia g€ diemoTnuoviké mepiBdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

Decision making
Working autonomously
Project design and management

COURSE DESCRIPTION

Vi.

The use of the finite element and finite difference methods in geotechnical engineering. Discussion of
case studies.

Numerical analysis of slope stability with the method of slices. The methods of Fellenius, Bishop and
Janbu. Tutorial for use of dedicated PC software of slope stability analysis. Application examples
involving dam slopes and road embankments. Probabilistic methods of analysis. Slope stabilization
methods (e.g., piles, grouted anchors, retaining walls, embankments, dewatering etc.): Examples and
analysis with the use of suitable software. Anchors: design and construction. Checks against pull-ouf
failure, wedge failure, and global instability using the Kranz method.

The finite difference method for solving ordinary and nonlinear differential equations. Spreadsheet
applications in the analysis of laterally loaded piles. Numerical methods for solving systems of nonlinear
algebraic equations: The Euler, Newton-Raphson and Modified Newton-Raphson methods. Application
to the lateral response of piles in nonlinear soil. Demonstration of multi-objective (serviceability and cost
effective—based) optimization processes for pile-group design. Programming with MATLAB.

Elements of the finite element method. Tutorial for use of the finite element code PLAXIS in geotechnical
analysis and design. Numerical simulation techniques for solving boundary value problems.

Impact of soil constitutive modelling on the numerical analysis of geotechnical problems. Simple
constitutive stress-strain relations for nonlinear soil behaviour (Mohr Coulomb, Duncan and Chang,
Hardening Soil Model). Numerical modelling of laboratory load tests (triaxial and oedometer) focusing
on the calibration of model parameters.

Applications of the finite element method in geotechnical engineering. Numerical analysis of (1) the
excavation and temporary support of a metro station, (2) slope stability and (3) shield tunnelling.

4.

TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | In class lectures, Solving of examples and applications in

lMpéowmope mpoowmo, E§amoordoews class, Discussion of case studies.
EKTTAIOEUON K.ATT.

TEACHING MEDIA: | Blackboard presentations, Power Point Slide

. XR"IC;_HT-’?(éE-UT'IA'fSGC?GMayU"lV Projection, Calculations in PC using spreadsheets
pyacrnplaki) EKTAIOEUan, OTnv =mkolvwvia and dedicated software of analysis (e.g. Matlab,
UE TOUS QOITNTES
PLAXIS).

e Tutorials for use of dedicated PC software.

e Tutorials for use of numerical modelling software for
geotechnical design purposes, Solving of examples
with the use of specialized computer codes and
spreadsheets.




COURSE ARRANGEMENT:

lepiypdagpovral avaAuTika o Tpo1ToS Kai uéBodol
d10aokaliag.

ACTIVITY IMPORTANCE

AaAéeis, Seuivapia, Epyaatnpiakr Aoknan, Aoknon
lediou, MeAétn & avdiuon  BiBAioypagiag,
®povriaripio, [lpaktikh (Tomobérnan), KAviki
Aoknon, KaMirexviké Epyaotrpio, AiadpacTikn
O10aoKaAia, EKTaIOEUTIKEG ETTIOKEWEIS, EKmTovnon
ueAéTng (project), Zuyypagn epyaaciag / pyaciwy,
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
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa
standards rou ECTS

Lectures (13 x 4 hours). 52
Coursework (4 x 4 hours). 16
Personal study during the 58
semester.

Preparation for the final exam. 24
XovoAo MaBnuarog: 150

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Aiquoppwriky 1 Zuumepacuarikn,  Aokipaoia
lMoAamAng  EmAoyng, Epwrnoeig  2ovrouns
Amdvinong, Epwrrioeig Avarmrruéng Aokiuiwv, EtriAuon
lMpoBAnuérwv, Tpamry Epyaoia, Ek6eon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AoBevougs, KaMAirexvikn Epunveia, AAMn /
AMeg

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

1. Final written exam: 60%

2. Assignments (projects, reports): 40%

3. Problems - Applications: 10% x Final written exam

5.

TEXTBOOKS - BIBLIOGRAPHY

1. Potts D.M., Zdravkovic (1999). Finite Element Analysis in Geotechnical Engineering. I: Theory,
Thomas Telford Publishing, ISBN-10: 0727727532

2. Potts D.M., Zdravkovic (1999). Finite Element Analysis in Geotechnical Engineering. Il: Applications,

Thomas Telford Publishing, ISBN-10: 0727727834.

3. Wood D.M. (2004). Geotechnical Modelling, Spon Press, Taylor and Francis Group, ISBN: 0-203-

78621-1.

4. Lees A. (2016). Geotechnical Finite Element Analysis: A practical Guide, ICE Publishing, Thomas

Telford Ltd, ISBN: 0727760874.

5. Comodromos Em. (2009). Computational Geotechnical Engineering: Soil-Structure Interaction,
Klidarithmos Editions, ISBN-13: 9789604612017.

6. Computational Geotechnics Notes (in Greek): http://users.ntua.gr/gerolymo/COMPUTATIONAL-

GEOTECHNICS-BOOK. pdf




