COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1007 | SEMESTER | 1

COURSE TITLE | GEOLOGY FOR ENGINEERS

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: | 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=1524

2. 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

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

e Understand the geological structure and lithology (soils-rocks) of the Earth's crust, as all Civil
Engineering projects are constructed on or at some depth in these materials.

e Recognize geological formations and structures on geological maps at each construction site
location.

o Design geological sections, complete geological maps, and identify the critical characteristics of each
rock determining its strength, hardness, and permeability, in order to understand how each can affect
the suitability of a construction site and its stability.

e |dentify old landslides, ground voids, and highly porous soils, and understand how they affect
engineering projects.

e Understand the geological hazards of earthquakes, landslides, subsidence, floods, volcanoes, and
how they impact projects and determine protection policies.




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;.

Avalnmon, avdAuon kai ouvBeon Oegdopévwy  Kai
TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv
TEXVOAOYIWV

lNpooappoyn ot véeg karaaraoeis Ajwn

amopdoewv

Aurévoun epyacia Ouadikn

epyaacia

Epyaaoia o€ diebvég mepiBariov

Epyaaia ot diemiotnuoviké mepifdAiov

lMapaywyn véwv EpEUVNTIKWV IOEWV

2X€01a0UOS Kal OlaxEipion Epywv

ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
aT0 QPUOIKO TTEPIBAAAOV

Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
euaiobnoiag og Béuara puAou

A0oKNon KPITIKAS Kal QUTOKPITIKAG

lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

=  Searching, analyzing, and synthesizing data and information using necessary technologies.

Adaptation to new situations.
o Decision making.
e Autonomous work.

e  Searching, analyzing, and synthesizing data and information using necessary technologies.

. Respect for the natural environment.




3.

COURSE DESCRIPTION

The course is taught with 2 hours lectures and 2 hours of exercises.

The lectures follow the content:

Introductory lesson: Geology in Civil Engineering - Failures of Civil Engineering works due to
geological causes.

Introduction to Geological concepts I: Soil and Rock.

Introduction to Geological concepts Il: Geological processes, Geological environments - Structures
related to (a) geometry, (b) quality, and (c) behavior of geoliths for Civil Engineering works.
Engineering characteristics of Minerals and Soils: Quality and behavior. Applications in Civil
Engineering works and examples from their presence in Greece.

Engineering characteristics of Sedimentary rocks: Quality and behavior. Applications in Civil
Engineering works and examples from their presence in Greece.

Engineering characteristics of Igneous rocks (Volcanic and Plutonic): Quality and behavior.
Applications in Civil Engineering works and examples from their presence in Greece.

Engineering characteristics of Metamorphic rocks: Quality and behavior. Applications in Civil
Engineering works and examples from their presence in Greece.

Geological investigation tools for Civil Engineering projects: Topographic and Geological maps,
Boreholes, laboratory and field tests, geotechnical monitoring, etc.

Geology and characteristics of Civil Engineering works: Characteristics of Artificial Excavations,
Tunnels-underground works, Foundations (buildings, bridges, embankments), transportation and
hydraulic works.

Geological hazards and Civil Engineering works: Seismic hazard.
Geological hazards and Civil Engineering works: Landslides.
Other Geological hazards and Civil Engineering works: Subsidence, Flood, and Volcanic hazards.

The exercises follow this sequence:

Reading Topographic maps.

Designing Topographic sections.

Correlation of morphological and geological features. Locating karstic rocks from maps.
Introduction to geological simulation - first encounter with potential geological models.

1st possible geological model: Reading geological map - Designing Geological sections (Horizontal
Beds).

Reading geological map - Designing Geological sections (Inclined Beds).

Design - completion of geological map - Problem of 3 points from boreholes and surface geological
exposures.

Faults and exercises on Civil Engineering projects constructed in areas with faults.

Designing geological sections with boreholes (non-geometric solution).

Locating landslides from Topographic Map analysis. Designing landslide sections from boreholes.
Impact on Civil Engineering works.

4.

TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Lectures in the classroom. Solving simple examples and

lNpoowrmope mpoowro, E§amooraoews | problems in the classroom. Discussion of case studies in the
EKTTAIOEUOT K.ATT. classroom

TEACHING MEDIA: | Presentations on the board. PowerPoint slides.
XpnionT..E.arnAidackalia, atnv
Epyaaotnpiakny Ekmaideuan, otnv EmKoivwvia

~ | Course support and communication with students via
IE TOUS QPOITNTEG

the electronic platform https://helios.ntua.gr/

Preparation of YouTube videos

3




ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdagpovral avaAuTika o Tpo1ToS Kai uéBodol
d10aokaliag.
ﬁaglés‘&l; ZA;H;\VQPI@ iPVGOTQIleKﬁ A%ngm Aoknon | Lectures (hours) 30
ediou, EAETN avdiuoan  BiBAioypagiag, - - -
Ppovrioripio, [lpakmikn  (TomoBémoan),  KAvikn Tutorials - exercises (in smaller 30
Acknon, KaMirexviké  Epyactrpio, Aiadpactikr | Student groups).
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 Independent Study 60
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa
standards rou ECTS
Field trip 20
OVERALL: 140

STUDENT ASSESSMENT:
lepiypaen ¢ diadikaaiag aloAdynong

Nwooa  AéioAdynong,  MéBodor  aloAdynong,
Alquoppwrtiky Zuumepaoarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrhoeic  Zovrouns
Amavrinong, Epwrioeic Avamruéng Aokipiwy, EtriAuon
lMpoBAnuarwv, Tpamri Epyaocia, EkBeon /
Avagopd, lpogopikn Eééraon, Anuéoia
lMapouaiaon,  Epyaotnpiakny  Epyacia,  KAvikn
Eééraon AoBevoug, KaMAirexvikny Epunveia, AAAn /
AMeg

Avagépovral pntd mpoadiopiouéva KpItripla
aéloAdynang kai eav kai mou givar mpoofaaiua arro
TOUC QOITNTEG.

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

Questions covering almost the entire syllabus

Solving 2 exercises with applications of geological elements in
engineering projects

[I. Performance in tutorials- exercises (20%)

Students are informed in the 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 topic.

[ll. Optional written exams during the semester with additional
contribution to the final examination grade.

5. TEXTBOOKS - BIBLIOGRAPHY

-Mporevéuevn BiBAioypagia :
-2uvaen EmOoTNOVIKA TTEPIOOIKA:

and additionally, a book from EUDOXUS:

Lecture notes: "Engineering Geology" by P. Marinos, G. Tsiambaos, 2016 and:
Chapters of Engineering Geology, Volume I, by P. Marinos
Chapters of Engineering Geology, Volume |, by Marinos - I. Diamanti

- GEOLOGY: Fundamental Concepts for Engineers, Th. Rodogianni-Tsiambaou, 2018, or
- Exploring the Earth, M. Dermizaki and Sp. Lekkas




