COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1248 | SEMESTER |

COURSE TITLE | MATERIALS LAB

O€ TTEPITITWOT) TTOU 01 SIGAKTIKES ATTOVEUOVTQI OE OIQKPITA UEPN TOU UABRLATOSTT. X.
AaAééeis, Epyaatnpiakég AOKNoeIS K.ATT. Av ol SI0QKTIKEG QITOVEUOVTAI EvIQia yid TO
oUvoAo Tou pabnuarog avaypawretigeBoouadiaiegwpes O10aoKaAiagkaiToauvoAo
TwvV 810aKTIKWY povadwy / ECTS

COURSE UNITS HOURS ECTS CREDITS

LECTURES 3

[MpoobéaTe aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TTEPIYPAPOVTAl aVaAUTIKG aTo 4.

COURSE TYPE: | CORE COURSE

IevikoU YmmoBaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO| It is difficult to offer because of the nature of the course

and Greek is required

ERASMUS STUDENTS: | (laboratory tests, small groups, limited spaces, supplementary
teaching, etc.) and because simultaneous teaching in English

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=5327

2.  LEARNING OBJECTIVES

Learning Objectives

lNepiypagpovral Ta uabnaoiakd amoreAéouara Tou uabrnuarog of GUYKEKPINEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmirédou Tou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupBouAeureire o lMapdptnua A
o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroreAsoudrwy yia KGOe éva kUkAo atmoudwy alupwva e lAaioio Mpoodviwy Tou
EupwrraikoU Xwpou Avwrartng EKmaideuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoaoviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AmoteAeoudrwy

Knowledge
Upon successful completion of the course, students:

'They will have acquired appropriate knowledge to:

of technical materials,

¢ know the mechanical behavior of technical materials.
They will have acquired appropriate skills to:

e measure physical and mechanical properties of materials,
e process experimental data,

e characterize the technical materials in terms of their basic properties,
They will have acquired appropriate skills to:

o follow standard experimental procedures
e check the conformity of the experimental procedures and tests to the standards
e check the compliance of materials in terms of their characteristic property values.

e know the experimental behavior in terms of basic properties and the physical characteristics

General abilities




NauBavovragumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QUTEG avaypdpovTal oTo
lMapaptnua AirAduarog kai mapariBeviar akoAoUbwg) o€ moia / TToIeg amro auTEG ATTOOKOTTE To uGénua;.

Avalnrmon, avdAuon kai ouvBeon OEOOUEVWY  Kai 2X€01a0U0G Kal BlaxEipion Epywv

TANPOYOPIWY, [E TN XPHON Kal Twv amapaitnTiwyv 2¢faoudg otn S1apopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
TEXVOAOYIWV aT0 QPUOIKO TTEPIBAAAOV

lpooappoyn o€ véeg KaraaTaoeis Ajyn Emideién koivwvikng, emayyeAuarnikngkainOikng umeubuvorniag Kai
amopacewv euaiobnaiag og 6éuara euAou

Aurévoun epyaaia Ouadikn A0KnNan KPITIKAS Kal QUTOKPITIKNG

epyaoia lNpoaywyn NG eAUBePNG, ONUIOUPYIKAG Kal ETAYWYIKNAS OKEWYNS

Epyaaia o€ 61e6vég epiBaiiov
Epyaaia o€ diemoTtnuoviké mepifdAiov
lNapdywyn VEwV EPEUVNTIKWY I0EWV

General skills acquired through successful completion of course requirements:

Search, analysis and synthesis of data and information, using the necessary technologies
Autonomous work

Respect for the natural environment

Demonstrate social, professional and ethical responsibility and sensitivity to gender issues
Exercise criticism and self-criticism

Promotion of free, creative, and inductive thinking

Work in an interdisciplinary environment.

NoogohrwN~
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Safety and Health
Marking and instructions. Precautions and means of personal protection. First Aid.

Measurement devices and methods
Metrology and measurement techniques. Loading and deformation measurement and devices.
Calculating and statistical analysis.

Aggregates
Grain size analysis, sand density, absorption of coarse aggregates

Concrete
Concrete mix design, study on concrete’s properties, at fresh (slump, density, entrained air) and
hardened (concrete strength) state, calculation of compressive strength.

Soil
Students are introduced to the particulate nature of soil by handling sand and silt particles and dried
out clay minerals. Natural soils are also examined and the methods used to define their grading are
discussed. The soils’ ability to resist loads is examined with the aid of simple model tests on disks
simulating soil grains. The effect of gravity and water in soil strength is acknowledged through simple
experiments, indicating that soil is a very complex material. The students are introduced to soil
classification tests by handling a natural clay at its liquid and plastic limit state, and by measuring the
density of a sand.

Steel
Ductile fracture. Stress / strain draft diagram. Determination of yield strength and material
characterization based on yield strength. Calculation of Modulus of Elasticity. Calculation of strains
(plastic, total).

Aluminum
Brittle fracture. Stress / strain draft diagram. Calculation of yield strength. Determination of ultimate
strength and materials characterization. Calculation of Modulus of Elasticity

Clay Masonry Units
Methods of testing for clay masonry units. Determination of dimensions, determination of flatness,
determination of compressive strength (mean value and standard deviation).

Asphalt — Asphalt mix

Determination of asphalt softness or hardness and its role in asphalt mix performance. Viscoelastic

behavior of asphalt mix




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrroue mpéowrro, E§amoardosws
EKTTAIOEUON K.ATT.

Course teaching in Laboratories (Powerpoint presentations).
Solving problems in class

TEACHING MEDIA:
XprionT.I1.E.otnAidaokadia, otnv
Epyaotnpiaky Ekmaideuan, atnv Emikoivwvia
E TOUS POITNTES

Powerpoint presentations are used both for theory
lectures and for laboratory exercises.

All course material is posted on the course website.
Power point presentations, solved exercises are included.
Teachers communicate with students through
announcements or via e-mail sent to all registered
students through the course website.

In some cases, teachers communicate with individual
students about their individual issues also by e-mail.

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lMepiypdeovral avaAutiké o TpO1To¢ Kai €6odol
o16a0KaAiag.
AiaAé€eis, 2epvapia, Epyaotnpiakn Aoknon, Aoknon | Lectures 9
lediou, MeAétn & avdAuon  BiBAioypagiag,
®povriaripio, [lpakrik  (TomoBémnan), KAk
Acgknon, KaMitexviké Epyaoripio, Aiadpadrikn
O16a0KaAia, EKITAIOEUTIKES ETTIOKEWEIS, EKmTovnon
LEAETNG (project), Zuyypagn epyacias / epyaciwy,
KaAAirexvikn énuioupyia, K.ATT.
Avaypdgovrai o1 WPES HEAETNS TOU QoITNTH Yia KAOE
uabnaoiakn 6pactnpIdTNTa KaBWs Kal O WPES un -
KaBodnyoupuevng HEAETNG WWOTE O GUVOAIKOS POPTOG Laboratory exercises 30
epyaoiag o€ emimedo e€aunvou va avrioToIXEl oTa
standards rou ECTS
Preparation for the laboratory 30
and study
Homeworks: 2 homeworks 6
OVERALL: 75

STUDENT ASSESSMENT:
Mepiypaen e diadikaaiag aloAdynong

MNwooa  AéioAdynong,  MéBodor  aéloAdynong,
Alquoppwrtiky  n Zuumepacuarnikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrhoeic  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmmiAuon
lMpoBAnuarwv, Tpamri Epyacia, EkBeon /
Avagopd, lpogpopikn Eééraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnTa mpoodIopICLEVA KPITHPIA
aéloAdynang kai eav kai mou givar mpooBdaaiua armro
TOUS QOITNTEG.

The evaluation language is Greek.

The examination procedures include the participation of the
students and on-site examination of the 10 laboratory exercises
with the delivery of relevant work

The final grade of the course is "pass or fail".




4. TEXTBOOKS - BIBLIOGRAPHY

Guide of Laboratory Exercises, Lecture notes

TpiavtaguAlou A., Aouikd YAIkG, ‘Ekdoon: 11/2017, ISBN: 978-960-9427-68-5

Kopwvaiog A. kail MouAdkog I, Texvika YAIKd, 'Ekdoon: 1n/2011, ISBN: 978-960-266-346-2
Zaniewski J., Mamlouk, M., Materials for civil and construction engineers, 2005, Pearson Education,
(US)

J. Francis Young, Sidney Mindess, Arnon Bentur, Robert J. Gray, The Science and Technology of
Civil Engineering Materials, 1998, 1st Edition, Prentice-Hall, Inc.

. Bardet J.P. Experimental Soil Mechanics, 1997. Ed. Prentice Hall, pp 583, ISBN:0133749355

7. Natmaxapiong N., Mpapuatikétmouhog I., Mdvog Avdpeddng N., Mewtexvik Mnxavikr, 2003. Exd.
Kupiakidng, oeA. 582, ISBN: 960-343-692-5.
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