COURSE DESCRIPTION

GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1143 | SEMESTER | 7

COURSE TITLE | ENGINEERING GEOLOGY

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: | By CHOICE MANDATORY

[evikoU YmmoaBpou, 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=1590

LEARNING OBJECTIVES

Learning Objectives
lNeprypapovrail Ta pabnoiakd amoreAéouara Tou Habnuarog ol CUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAcureite o lMNMapdptnua A
o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroteAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
Eupwrraikot Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwv Aid Biou Maénang kai lMNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

The subject of the course is the understanding of geological processes and phenomena and their impact on
the stability of constructions. Evaluation of the technical-geological conditions together with the geological
engineer of critical geological elements for the design of Civil Engineering projects.

Upon successful completion of the course, students will be able to:
e Evaluate the importance of the geological model in Civil Engineering projects.

e Gather necessary information about soil and its environment, process it appropriately, and "translate"
it for the design and construction of Engineering Works.

e Understand the geological environment in which rock masses and soils are formed and characterize
their quality.

e Analyze the engineering-geological characteristics that define the key factors for their stability in
technical works.

¢ Understand the physical and mechanical properties of rocks as well as their mechanical behavior and
comprehend the geological problems related to technical projects, especially the stability of slopes, the
construction of dams, and the excavation of tunnels in rocky formations.

¢ Qualitatively assess the required support measures.




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 aT0 QPUOIKO 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
Epyaaia ot diemiotnuoviké mepifdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

Searching, analyzing, and synthesizing data and information using necessary technologies.
Adaptation to new situations.

Decision making.

Autonomous work.

Searching, analyzing, and synthesizing data and information using necessary technologies.
Working in an interdisciplinary environment.

Respect for the natural environment.

3.

COURSE DESCRIPTION

Lecture Series - A: Geological model and engineering works. Rock - rock mass mechanical properties,

geotechnical design parameters in Engineering Works:

1st lecture and exercise: The importance of the geological model in technical works. Consequences of
ignorance or misinterpretation.

2nd lecture - Exercise 2: Putting numbers in Geology I. Strength and Deformability of Intact Rock:
Evaluation of strain (€) - normal stress (on) diagrams for various rock types (elastic - plastic behavior).
Solving the Hoek-Brown failure criterion for intact rock and calculating cohesion and friction angle.
3rd lecture - Exercise 3: Putting numbers in Geology Il. Strength and Deformability of Rock Masses:
Geotechnical classification GSI. Solving the Hoek-Brown failure criterion for rock masses (rock with
discontinuities - fractured rock) and calculating cohesion and friction angle of the entire rock mass,
when failure is not critically controlled by specific discontinuities.

4th lecture - Exercise 4: Putting numbers in Geology lll. Shear strength at rock discontinuities,
specifically (when discontinuities exclusively or to a significant extent control the failure of the rock
mass). Direct shear test. Estimation of friction angle from the Barton - Bandis failure criterion.

Exercise Series B: Engineering Geology and Engineering Works

5th lecture - Exercise 5: Artificial Slopes - Excavations. Kinematic analysis of rocky slope stability.
Assessment of conditions for possible occurrences of slides, planar, wedge, rotational slides, and
overturning on rocky slopes. Use of stereographic projections - Schmidt network.

6th lecture - Exercise 6: Artificial Slopes - Excavations. Analysis of rocky slope stability. Kinematic
analysis. Calculation of safety factor from force analysis. Water effects. Slope reinforcements.

7th lecture - Exercise 7: Dams. Selection of suitable location and choice of the most appropriate type
of dam. Issues of waterproofing, foundation, and stability of slopes both at the basin level and at the
dam site. The decisive role of Geology.

8th lecture - Exercise 8: Dams. Waterproofing of dam site. Evaluation of in-situ permeability tests
Lugeon. Design of a watertight curtain to address seepage, to prevent underground internal erosion
(curtain of cement grouting, chemical injections, or continuous underground diaphragm wall).

9th lecture - Exercise 9: Tunnels and Underground Works. Determination of technical-geological
conditions along the tunnel and evaluation of their parameters and failure mechanisms.

10th lecture - Exercise 10: Empirical design classifications of tunnels. RMR Classification Q
Classification.

11th lecture - Exercise 11: Evaluation of geo-research program elements: Compilation of a technical-
geological cross-section from the evaluation of data from borehole sections, and results of laboratory
and in-situ tests for the selection of an appropriate TBM machine.




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpbowrtroue mpéowrtro, E€amoordoswg
EKTTAIOEUON K.ATT.

Lectures in the classroom. Solving simple examples and
problems in the classroom. Discussion of case studies in the
classroom.

TEACHING MEDIA:
Xprion T..E.atnAidackalia, atnv
Epyaornpiakny Ekmaideuon, atnv Emkoivwvia

Presentations on the board. PowerPoint slides.

Course support and communication with students via

HETOUSPOIITES | the electronic platform https://helios.ntua.gr/
Creating videos on YouTube
ACTIVITY IMPORTANCE

COURSE ARRANGEMENT:
lepiypagpovral avaAuTika o Tpo1ToS Kai uéBodol
d10aokaliag.

AiaAééers, Zeuvapia, Epyaotnpiakn Aoknon, Aoknon | Lectures (hours) 20

Mleoiou, MeAém & avaduon = PiBAoyoagia, " i kas exercises focusing 30

®povriaripio, [lpaktikn (Tomobérnan), KAvikn
Aoknan, KalAitexviké Epyaaornpio, AiadpadcTikni
o16aokalia, EKTaIOEUTIKES ETTIOKEWEIS, EKmévnon
LeAETNG (project), Zuyypagn epyaciag / pyaciwy,
KaAAirexvikny dnuioupyia, K.ATr.

Avaypdgovrai o1 WPES HEAETNS TOU QoITNTH Yia KGO
pabnoiakn opaoctnpIéTnTa KabwsG Kal Ol WPES N
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaoiag o€ emimedo e€aunvou va avrioToIXEl aTa
standards rou ECTS

on the application of
methodologies and problem-
solving related to applications
of Geology in Engineering
Works (in smaller student

groups).
Independent Study 30
Educational field trip (7 days) 40

and outdoor exercises in
technical works and failures
(abroad).

OVERALL: 120

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Alquoppwriky i Zuutepacuariki,  Aokipaoia
MoAamAng  EmAoyng, Epwrhoeic  2ovroung
Amavrnong, Epwrroeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnudarwyv, [pamr) Epyaocia, ‘Ek6eon /
Avagopd, lMpogopikn Eééraon, Anuéoia
lNMapouaiaon,  Epyaotnpiaky  Epyacgia,  KAvikn
Eééraon Aobevoug, KaAitexvikny Epunveia, AAAn /
AMeg

Avagépovral pnrd mpoadIopIouéva KpITHPIa
aéioAéynang kai eav kai ou givar mpooBdoiua amrod
TOUC QOITNTES.

I. Written final examination (80%) which includes:

Questions covering almost the entire course material

Solving 2 exercises of engineering works (tunnels, slopes,
dams, foundations) under different geotechnical conditions

Il. Performance in tutorial exercises (20%)

Students are informed in exercise sessions about their weekly
performance as well as their performance in the final written
examination, where they have the opportunity to review their
written work and the grading of each question.




5. TEXTBOOKS - BIBLIOGRAPHY

and

-Mporevéuevn BiBAioypagia :
-2uvaen EMICTNUOVIKA TTEPIOOIKA:
Course notes: "Engineering Geology" by P. Marinos, G. Tsiambaos, 2016 and additionally:

"Geology of Engineering Works" by G. Kouki & N. Sampatakakis or
" Engineering Geology" by G. Stournaras & M. Stavropoulou
Available on EUDOXUS

Chapters of Engineering Geology by P. Marinos

Recommended textbooks for the course:

Goodman R.E. 1993. Engineering Geology: Rock in engineering construction. John Wiley & Sons
Goodman R.E. 1989. Introduction to Rock Mechanics. John Wiley & Sons (2nd edition)

Hoek E. & Bray J. 1981. Rock Slope Engineering, E& FN Spon

Hoek E. 200. Practical Rock Engineering. (www.rocscience.com) (HAekTpovikd BiAio pe eAeUBepn
TTPOCRacn - avakTnon Kal TToAU Xpraiuo)

Bell F. 1993. Engineering Geology, Blackwell Science Ltd. (2nd Edition)

Walters R.C. S. (1971) Dam Geology. Butterworths, London (2nd Edition)

Attewell P.B. & Farmer |. W. 1979 Principles of Engineering Geology. John Wiley & Sons Inc. (2nd
edition)




