COURSE DESCRIPTION

1. GENERAL INFORMATION
SCHOOL | CIVIL ENGINEERING
DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1010 | SEMESTER | 4
COURSE TITLE | Soil mechanics |
HOURS ECTS CREDITS

COURSE UNITS
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

Lectures & tutorials

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

COURSE TYPE:

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

Core

PREREQUISITE KNOWLEDGE:

Laboratory on materials, Laboratory of structures and
geotechnics, Mechanics, Engineering Geology

COURSE AND EXAMS LANGUAGE:

Greek

COURSE OFFERED TO| Only as a home reading course with a final project used for
ERASMUS STUDENTS: | student assessment
COURSE WEBSITE (URL): | https://helios.ntua.gr/

2. LEARNING OBJECTIVES

Learning Objectives
lepiypapovral Ta pabnaiakd amoreAéouara Tou uabruaTog oI GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU uabnuarog.
SupuBouAcureite o lMNMapdptnua A
o [lepiypagn Tou Emimédou Twv Mabnaoiakwy AmoteAeaudrwy yia kGOe éva kUkAo atmoudwv oUuewva e lNAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg Emmimédwy 6, 7 & 8 rou Eupwrraikou lMAaigiou lNMpoodviwy Aig Biou Mabnaong kai lMapdptnua B
o [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoTeAsoudTwv

The courses introduce the students to the essential concepts in Soil Mechanics and their application to the
assessment of the mechanical behavior of soils. Hence, it is of fundamental importance to the understanding
of all other courses offered by the Geotechnical Section, and subsequently the application of these concepts
to civil engineering practice. In the introduction, the differentiation between soil and other materials common
in engineering practice, such as concrete and steel, is stressed. The discontinuous nature of the soil
skeleton made of discrete particles, pore water and/or air, and the extreme variability of soils in contrast to
controlled mixing of materials e.g., concrete, are stressed as sources of soil differentiation and complex
behavior. Initially, soil classification tests, elementary soil properties including density, void ratio, specific
gravity, grain size analysis and Atterberg limit tests are introduced for the classification of soils. It is worth
noticing, that the Laboratory practicum included in the course ‘Laboratory on materials’, attended by all
students prior to this course, provides hands-on experience of laboratory tests that are commonly used for
the determination of geotechnical properties of soils.

The mechanical behavior of soils is introduced next, considering the stresses, strains, and their relationships
(stress-strain curves) in a soil element within a soil layer, and in particular the fundamental concept of
‘effective stress’ that controls saturated soil response up to failure. Stresses and strains are quantified within
soil layers subjected to various loading conditions e.g., geostatic, one-dimensional, plane strain, earth
pressures, simple shear, triaxial, encountered in geotechnical applications. Settlements associated with
one-dimensional consolidation, and stress-strain patterns associated with shearing conditions up to failure
are examined for non-cohesive and cohesive saturated soils. The concept of critical state behavior is
introduced.




The course emphasizes the learning of soil mechanics concepts. Examples of application of these concepts
to geotechnical engineering practice e.g., settlement calculations, earth pressures behind a wall,
determination of soil strength parameters in the laboratory, are also provided to reinforce these concepts.

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

Recognize the particulate matter of soil compared with e.g., steel, and the soil properties at variance with
e.g., concrete; to mention two common materials in civil engineering practice.

Have an understanding of the basic concepts of soil mechanics and their application to geotechnical
studies.

Acquire the theoretical background required for understanding advanced geotechnical courses aiming to
design foundations, earth retaining structures, dams, safe slopes, deep excavations, etc.

General abilities

AauBavovTagumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTIOEI O TITUXI0UXOG (OTTWS QUTEC AvaypA@ovTIQl GTO
lMapdptnua AirAwparog kai maparieviar akoAoUbwg) o€ oia / Toleg ammd auTES ATTOOKOTTE To uGonua;.

Avadntnon, avdAuon kai ouvBeon OedouEVWY  Kal 2x€01a0U6S Kal dlaxeEipion Epywv

TANPOYOPIWY, HE TN XPAON Kal TwVv QmapaitnTwy >eBaopdg arn d1apopeTIKOTNTA Kal OTNV TTOAUTTOAITIOUIKOTNTA 2€A0UOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAOV

lNpooappoyn o€ véeg karaoTaoels Afyn Emideién koivwVvikng, emayyeAuankngkainoikng umeubuvorniag kai
amopaoswyv guaiobnoiag o€ 6éuara puAou

Aurévoun epyacia Ouadikn AOKnOnN KPITIKAS KAl QUTOKPITIKAG

epyacia lpoaywyn 1ng eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia oe die6vég mepiBaAiov
Epyaacia g€ diemioTnuoviko mepiBdAiov
TNapaywyn VEwV EPEUVNTIKWV IOEWV

Collection, analysis, examination and interpretation of data using relevant technologies.
Design of geotechnical structures

Individual work

Team work

Critical thinking

Environmental considerations




3.

COURSE DESCRIPTION

i.  The nature of soil, soil properties, soil classification.

ii. Stresses and stress-strain relationships in continuum mechanics (theory of elasticity) and particulate
soil mechanics.

ii. Normal and shear stresses within a soil element resulting from applied normal stresses. Mohr circle.

iv. The fundamental concept of ‘effective stress’.

v. Stress calculations (total vertical, pore water pressure, vertical and horizontal effective stress) within a
soil layer, due to varying loading conditions e.g., geostatic stresses due to the weight of overlying sail,
stresses due to extended uniform vertical loading under zero lateral displacement, plane strain, point
vertical load at the surface of the layer.

vi. Settlement calculation during one-dimensional consolidation in the laboratory and in the field.

vii. The mechanical behavior of soils: stress-strain relationships during shearing to failure (Mohr-Coulomb
failure criterion) for non-cohesive and cohesive soils. Critical state theory. The mechanical behavior of
soil is determined in the laboratory with the aid of dedicated apparatuses simulating the loading
conditions associated with various geotechnical applications in the field e.g., direct shear and triaxial
loading.

viii. Stress paths and shear failure of soils under varying drainage conditions.

4. TEACHING METHODS — STUDENT ASSESSMENT
TEACHING METHODS: | Lectures and tutorials in class
lNpéowrroue mpéowrro, E§amooTaoews
EKTTAIOEUON K.ATT.
TEACHING MEDIA:
XprionT.I1.E.omAidaokaMia,omv | Power point slide presentation.
SRR S R G S ST Teaching material uploaded in advance.
IE TOUS QPOITNTEG
Communication through emails, announcements,
discussion boards
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lMepiypdeovral avaAutikG o TpOTTo¢ Kai E6odoI
o16a0KaAiag.

AiaAé€eis, 2epvapia, Epyaotnpiakn Aoknon, Aoknon | Lectures 13x4=52

lNediou, MeAén & avdAuon  BiBAioypagiag,

®povrioripio, [paktik  (Tomobérnan), KAvikn Homework 52

Aoknon, KaMireyviké Epyaotripio, AiadpacTikn — -

o10aokalia, EKTaIOEUTIKES ETTIOKEWEIS, EKTTOVnon Submission of home aSS|gned 16

ueAétng (project), Zuyypaen epyaciag / epyaciwy, problem sets

KaAAirexvikn énuioupyia, K.ATT.

Avaypdgovral ol WpeS HEAETNS TOU QoITNTH Yia KGO

pabnoiakn opaoctnpiéTNTa Kabws Kai Of WPES [N

KaBodnyouuevng UEAETNG WOTE O OUVOAIKOS POPTOS

epyaaiag o€ emimedo €€aunvou va avrioToIxEl oTa

standards rou ECTS

OVERALL: 120




STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Alquoppwriky i Zuutepacuariki,  Aokipaoia
MoAAamAng  EmiAoyng, Epwrioeig  2uvroung
Amavrnong, Epwrroeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnudarwyv, [pamr) Epyaocia, ‘Ek6eon /
Avagopd, TMpogopikn E&éraon, Anuooia
lNMapouaiaon,  Epyaotnpiaky  Epyacia,  KAivikn
Eééraon AoBevoug, KaAAitexvikny Epunveia, AAAn /
AMec

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

I. Final written 2-hour exam: 60%
2. Mid-term 1 hour exam: 30%
3. Submission of 10 problem sets: 10%

5.

TEXTBOOKS — BIBLIOGRAPHY

-Mpotevéuevn BiBAoypaepia :

SOIL MECHANICS NOTES, VN Georgiannou, A. Zervos

ELEMENTS OF SOIL MECHANICS, M. Kavvadas (in Greek)

SOIL MECHANICS: principles and practice, G. Barnes

-Zuvaen MoTNPOVIKA MEPIOOIKA:




