COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING
DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1201 | SEMESTER | 7
COURSE TITLE | Experimental Soil Mechanics
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
Lectures & tutorials 4 5

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 for Geotechnical Engineers

PREREQUISITE KNOWLEDGE:

Soil Mechanics | & Il

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/course/view.php?id=1610

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

'The course of Experimental Soil Mechanics is offered to the students of the Geotechnical Department. The
course covers laboratory methods commonly used to determine the soil parameters that govern its
engineering behavior. As part of the course the students have the opportunity to perform standard laboratory
tests using, exclusively, the facilities housed within the Soil Mechanics Laboratory.

'The laboratory practicum is designed to give students of the course hands-on experience of the tests used to
determine the mechanical behavior of sands and clays. Each test simulates the stress/strain conditions
associated with geotechnical field applications.

As a result the student a) understands the response of the soil to various stress paths at element level and
can apply this to a real life problem in the field, b) has the skills to determine experimentally the soil parameters
required for design in practice, and c) develops a deep understanding of the concepts of soil mechanics, which
are based more often than not on experimental results, like the ones performed by the student.

Based on this background the students are introduced to general frameworks of soil behavior, e.g., critical
state theory.




e Demonstrate team working skills.

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

e Prepare reports like the ones submitted in relation to each series of tests performed on different
apparatuses. This involves setting up datasheets for handling and analyzing test data.

e Demonstrate presentation skills, as it is required to make a presentation of a series of tests per group to
the rest of the class. Discussion follows each presentation.

General abilities

Avalnmnon, avdAuon kai ouUvBeon OEOOUEVWY  Kal
TANPOYOPIWY, [E TN XPHON Kal Twv amapaitniwv
TEXVOAOYIWV

lpooapuoyn o¢ véeg KaraaTaaeis Ajyn

amopacswyv

Aurévoun epyacia Ouadikn

epyacia

Epyaaia e 61e6vég mepiBaAiov

Epyaaia o€ diemoTtnuoviké mepidAiov

lNapaywyn VEwV EPEUVNTIKWV IOEWV

AauBavovragumrown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHTEI O TITUXI0UXOG (OTTWS QUTEG avaypapovTal oTo
lMapaptnua AimAwparog kai mapariBeviar akoAoUbwg) o€ Toia / ToIeg ammo auTEG ATTOOKOTTE To uGonua;.

2XE0Ia0UGC Kal Olaxeipion Epywv

2¢faoudg otn S1apopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
aT0 QPUOIKO TTEPIBAAAOV

Emideién koivwvikng, emayyeAuarnikigkainikng umeubuvarniag kai
euaiobnaiag o€ Géuara puAou

A0KnNan KPITIKAS Kal QUTOKPITIKNG

lpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

e  Adaptive skills

e  Decision making

. Individual work

e  Teamwork

e  Design of geotechnical structures
=  Environmental considerations

e Critical thinking

=  Collection, analysis, examination and interpretation of data using relevant technologies.

3. COURSE DESCRIPTION

Laboratory soil testing comprises of:

analysis.

applications.

I.  soil classification tests; measurement of elementary soil properties including density, moisture content;
Atterberg limit tests, specific gravity test, grain size analysis including sieve and sedimentation

ii. One dimensional flow, soil piping, 2D flow. Test: measurement of the permeability coefficient of soils.

ii. One dimensional compression, measurement of pore water pressure in the field using piezometers.
Test: consolidation test, calculation of parameters measured in the oedometer apparatus, cv, Es, cc,Cs.

iv. Initial stress conditions and stress paths followed during loading in the laboratory and in field

V. Shearing of loose and dense sand, the concept of dilatancy. Test: direct shear test.

vi. Shear behaviour of normally and over consolidated clay. Critical state theory. Test: triaxial
compression test (UU, CU). Calculation of shear strength parameters.

vii. Use of strength parameters in practical applications. Tests: measurement of limiting earth pressures in
a retaining wall device. Proctor test to define the optimum dry density.

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrroue mpéowrro, E§amoardoewg
EKTTAIOEUOT K.ATT.

Lectures and tutorials in class




TEACHING MEDIA: | Power point slide presentation.

Epyaotnpiaky Ekmaideuan, atnv Emkoivwvia

XpronT.11.E.omAidaokadia,omv | Teaching material uploaded in advance.

€ TOUG QPOITNTE L .
HETOUSPOITITES | Communication through emails, announcements,
discussion boards
COURSE ARRANGEMENT: ACTIVITY IMPORTANCE
lMeprypdeovral avaAutiké o TpO1Tog Kai E6odo1
So16a0KaAiag.
AiaAégers, 2epivapia, Epyaotnpiakn Aoknon, Acknon | Lectures 13x2=26
lMediou, MeAétn & avdiuon  BiBAioypagiag, : —
®povrioripio, [paktik  (Tomobérnan), KAvikn Lab experiments 13x2=26
Aoknon, KaMitexviké Epyaortipio, AiadpaadTikn
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOvnon
peAEmS (project), Zuyypagn epyaoias / epyaciiv, | Sybmission of technical reports 13x2=26
KaAAirexvikn énuioupyia, K.ATT.
AVaypdQOVIal of GIPEC HEAETC TOU QOITNTH Vi KGOE Presentation of a series of tests 15
padnoiakr dpacmpiinia kabwe kai of wpec pn | Per group to the rest of the class.
kaBodnyoupevng peAETng wore o ouvoAikog poprog | Discussion follows each
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa i
standards tou ECTS presentation.
Submission of home assigned 10
problem sets.
Study 13x2=26
OVERALL: 129

STUDENT ASSESSMENT: | I. Final written exam: 50%
Mepiypaen g diadikaoiag agioAdynang 2. Technical reports: 30%

MNwooa  AloAdynong,  MéBodor  aioAdynong, . .
Aiquoppwriky i Zuutepacuariki,  Aokiuaoia 4. Mid-term exam: 10%
MoAAamAng  EmAoyng, Epwrioeig  2uvroung
Amavrnong, Epwrroeis Avarmrruéng Aokipiwv, EmmiAuon
lMpoBAnudarwyv, [pamrm) Epyaocia, ‘Ek6eon /
Avagopd, lMpogopikn E&éraon, Anuooia
lNMapouaiaon,  Epyaotnpiaky  Epyacgia,  KAvikn
Eééraon AoBevoug, KaAAitexvikny Epunveia, AAAn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITHPIa
aéloAdynong kai eav kai mou givar mpooBaaiua arrod
TOUS QOITNTES.

3. Submission of 10 problem sets and final presentation: 10%

5. TEXTBOOKS - BIBLIOGRAPHY

-Mpotetvopevn BiBAoypagia :

. B.N. lewpytavvou (2016). Eidika @éuata Edapounxavikig - ZnNUEIOEIS

. ZNUEIWOEIG EPYAcTNPIKWY OOKIUWY (aVapTnon oTo mycourses)

. Fewtexvikn Mnxaviki: Manaxapiong (2009) (and Evdo&o)

. Smith G.N. (2004). Elements of Soil Mechanics

. Atkinson JH &PL Bransby (1978)- McGraw Hill Book Company(UK) Ltd. London
. Craig RF, Soil mechanics (1992) - Chapman & Hall London

-Zuvaen EMOTNEOVIKA MEPIOOIKA:

1. Geotechnique

2.Proceedings of the Institution of Civil Engineers_Geotechnical Engineering
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