COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL

CIVIL ENGINEERING

DEPARTMENT

EDUCATION LEVEL

UNDERGRADUATE

COURSE CODE

1067 | SEMESTER | 8

COURSE TITLE

ROCK MECHANICS - TUNNELS

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:

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

BY CHOICE MANDATORY

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | GREEK
COURSE OFFERED TO| NO
ERASMUS STUDENTS:
COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1556

2. LEARNING OBJECTIVES

Learning Objectives

SupuPBouAcureite o lMNMapdptnua A

Eupwrraikot Xwpou Avwrarng Ekmaidsuong

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.

o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroteAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou

o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwv Aid Biou Maénang kai lMNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

tests and empirical failure criteria.

The course teaches the specialized subject of Rock Mechanics as well as Tunnels.
Upon successful completion of the course, students will be able to:

e Calculate the strength and deformability of rock, rock mass, and rock joints through laboratory and field

e Evaluate failure mechanisms and perform geotechnical analyses using geotechnical software or
equations for the stability of slopes and foundations.

e Conduct back analysis of slope stability.
e Understand the basic principles of tunnel excavation and major tunnel construction technologies.

e Solve tunnel excavation issues (initial support, face stability, final lining).




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.

Cc

OURSE DESCRIPTION

A. Rock Mechanics (7 lectures)

Introduction
- Main characteristics of rocks and classification (strength, deformability, homogeneity,
anisotropy, influence of discontinuities)
- Field stresses and measurement methods.
Intact rock - Discontinuities Exercises using Rocscience geotechnical software RSData
- Strength and deformability measurements (laboratory tests), permeability,
- Failure criteria
- Properties of discontinuities
Rock mass - Classification systems, field tests, mechanical parameters. Exercises using
Rocscience geotechnical software RSData
Rock slope stability analysis applications
- Kinematic analysis of planar - wedge failures - rock slope reinforcement issues. Exercises
using Rocscience geotechnical software Dips - RocPlane - Swedge
Rock slope stability applications against overall failure
- Limit equilibrium stability analysis. Exercises using Rocscience geotechnical software Slide
- Execution of inverse analyses on collapsed rock slopes
Rock slope stability applications
- Rockfall. Exercises using Rocscience geotechnical software Rockfall
Applications in Technical Works Foundations

B. Tunnels (6 lectures)

Introduction - Historical - Conventional and Mechanical tunneling methods
Selection of mechanized tunneling machine (TBM). Applications in Metro projects and non-urban
tunnels.

Temporary tunnel support measures - calculation of wedge support. Exercises using Rocscience
geotechnical software Unwedge

Method for calculating tunnel loads through convergence-deformation curves. Applications of
convergence-deformation curves. Exercises using Rocscience geotechnical software RocSupport
Numerical methods for calculating tunnel loads

Applications of numerical methods for calculating tunnel loads. Finite element analyses using
Rocscience geotechnical software RS2




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.
Geotechnical software practical tutorials (RS2, RSData,
Unwedge, Dips, Rocplane, Swedge k.a)

E TOUG QOITNTES
Course support and communication with students via
the electronic platform https://helios.ntua.gr/
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdpovral avaAuTiké o Tpo1Tog Kai uéBodol
o16aokaliag.
AaAégeis, Sepvapia, Epyaotnpiaki Aoknon, Aoknon | Lectures (hours) 30
lediou, MeAétn & avdaiuon  BiBAioypaegiag, - - :
®povrioripio, [paktiky  (Tomobérnan), KAvikn Tutorials - elertCIseS focusing 30
Acknon, KaMirexviké  Epyaotripio, Aiadpaorikri | On the application of
didaokahia, Ekmaideutikés emokéwers, Exkmévnon | methodologies and problem-
HeAEmng (project), 2uyypagri Epyaoiag / pyaciav, | solving related to applications
KaAAitexvikn dnuioupyid, K.ATT. of Geology in Engineering
Avaypagovrar ol wpe¢ peAémne Tou oy yia kage | Works (in smaller student
uadnoiakn dpactnpiéTnTa Kabwg kai of WPES un | groups).
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS Independent Study 60
epyaciag o€ emimedo e€aunvou va avrioToIXEl aTa
standards rou ECTS
For rock-rock mass strength 30
and tunnels, students
undertake the processing of a
topic which they submit as an
assignment.
OVERALL: 150

STUDENT ASSESSMENT:
lepiypaen ¢ diadikaagiag aloAdynong

MNwooa  AéioAdynong,  MéBodor  aloAdynong,
Alquoppwrtiky Zuumepaoarnikn),  Aokiuaoia
MoAamAng  EmAoyng, Epwrhoeic  2o0vrouns
Amavrinong, Epwrioeic Avamruéng Aokipiwy, EtriAuon
lMpoBAnuarwv, Tpamri Epyacia, EkBeon /
Avagopd, lMpogopikn Eééraon, Anuéoia
lNMapouaiaon,  Epyaomnpiakny  Epyacia,  KAvikn
Eééraon AoBevoug, KaMAirexvikny Epunveia, AAAn /
AMeg

Avagépovral pntd mpoadiopiouéva KpITripla
aéioAbynang kai eav kai ou &ivar mpooBdoiua amrod
TOUS QOITNTES.

[. Written final examination (50%) which includes:

Questions covering almost the entire course material

[l. Performance in tutorial exercises-assignment (50%)
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
TTPOCRaAcn - 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)




