COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1255 | SEMESTER | 8

COURSE TITLE | BUILDING MATERIALS I

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 3 4

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

COURSE TYPE: | MANDATORY SELECTIVE COURSE

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | Yes, but attending is difficult without even a basic knowledge of

ERASMUS STUDENTS: | the Greek language. The course is taught in Greek and the
material on the course website is in Greek. Relevant English-
language literature is recommended for Erasmus students.
Examinations for Erasmus students are conducted in English, if
requested.

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1637

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypdeovral Ta pabnaoiakd ammoreAéouara Tou HabnuaTog ol GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKAPwWON ToU Labnuarog.
2upBouleureite o lMapdptnua A
o [lepiypaer) Tou Emimédou Twv Mabnaoiakwy AToTeAeaudTwy yia KAOe éva KUkAo ammoudwv aUuewva e lMNAaioio Mpoodviwy rou
Eupwrraikou Xwpou Avwrartng Ekmraideuong
o [lepiypagikoi Acikteg ETrirédwy 6, 7 & 8 rou Eupwiraikou lMAaigiou MNMpoodviwy Aig Biou Mabnaong kai Mapdptnua B
o [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoteAsoudrwv

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

1. know the characteristics and parameters that determine the properties of materials,

2. know the production process, characteristics and properties of advanced materials

3. know the parameters that characterize the sustainability of materials and constructions
4. understand the concepts and mechanisms of material wear




Skills

1.
2.
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Upon successful completion of the course, students will be able to:

identify the design-critical properties of materials.

distinguish the processes of production and incorporation of materials in construction that may limit
their performance.

calculate material design indicators.
calculate indicators of sustainability of constructions
calculate theoretically critical design lifetime parameters of structures

understand the concepts and mechanisms of deterioration of metallic materials and reinforced
concrete

Epyacia

General abilities

AauBdvovragummown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIATTOKTHTEI O TITUXI0UXOG (OTTWS QUTEG avaypapovTal oTo
lMapaptnua AimAduarog kai maparieviar akoAoUbwg) o€ Toia / ToIEg ammo auTEG ATTOOKOTTE To uGonua;.

Avalnmon, avdAuon kai oUvOBeon Oegdouévwy  Kai 2x€01a0U0S Kal OlaxeEipion Epywv

TANPOYOPIWY, [E TN XPHON Kal Twv amapaitnTiwyv 2¢faoudg otn S1apopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAOV

lMpooapuoyn o€ VéEs KaraaTaoeic Anyn EmideIén KoIvwVIKAG, ETTAyYEALQTIKACKAINBIKAC UTTEUBUVATNTAS Kal
amopacewyv euaiobnaiag og 6éuara euAou

Aurévoun epyacia Ouadikn A0KnNon KPITIKAS KAl QUTOKPITIKAG

epyacia lpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia o€ d1e6vég epiBaAiov

o¢ OIEmIOTNUOVIKG TTEpIBGAAoV

lNapaywyn VEwV EPEUVNTIKWV IOEWV

NoORWN =

Special
1.

2.

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.

Skills

Analysis of the characteristics and properties of a material and synthesis of the data for its behavior
in a construction

Selection of the appropriate materials based on their performance in terms of engineering, energy
efficiency and sustainability

Calculation of physical and mechanical characteristics of materials




3. COURSE DESCRIPTION

Materials - Properties-choice-design
Materials - Processes - Properties and Design. Organization of materials and processes, property and
process relationship, material property diagrams, information management. Design process, materials
and design data, case studies. Exercises.

Stiffness and weight: density and elastic moduli
Basic properties, material and property diagrams, parameters and attributes that define properties,
density adjustment, and E. Exercises.

Stiffness-limited design
Typical solutions to elastic problems. Elastic design indicators, setting boundaries and design
indicators in diagrams, case studies. Exercises.

Beyond elasticity: plasticity, yielding & ductility
Strength, plastic deformation work, ductility. Measurement. Charts. Study on parameters and features.
Adjusting strength. Exercises.

Bend and crush: strength-limited design
Typical solutions to plastic problems. Indicators of plastic design - design for yielding, setting of
boundaries and design indicators in diagrams, case studies. Exercises.

Fracture and toughness
Strength - toughness, basic principles of fracture mechanics. Measurement. Charts. Study on
parameters and features. Adjusting and customization. Exercises.

Bend and crush: strength-limited design
Vibration and Resonance. Damping coefficient. Fatigue. Charts. Study on parameters and features.
Adjusting and customization. Exercises.

Fracture-Limited Design
Typical solutions to fracture problems. Design indices - safe design against fracture, setting
boundaries and design indices in diagrams, case studies. Exercises.

Materials and Heat
Basic thermal properties, material and property diagrams, Study on parameters and features that
determine the thermal properties, Adjusting and customization of thermal properties. Design for
utilization of thermal properties. Exercises.

Durability design

Wearing and degradation of materials. Oxidation, Flammability, Photo Degradation. Oxidation mechanisms.
Resistance to wear. Corrosion, Study on mechanisms. Anti-corrosion protection, control methods.
Exercises.

Sustainable Materials
Calculation of carbon footprint in the production of materials and their use (construction-operation-
maintenance). Thermal behavior and performance. Sustainability and design service life. Energy
saving, waste recovery and recycling. Economic sustainability assessment. Compliance with the
European Climate Change Directives.

Design and re-design subject

Presentation of the subject

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: |Course teaching in class (PowerPoint presentations).

IMpéowmope mpoowmo, E€amoordoews |Solving problems in class
EKTTAIOEUOT K.ATT.

TEACHING MEDIA: [PowerPoint presentations are used both for theory
XprionT.1.E.omAidaokaAia,omv  |lectures and for exercises and applications.
Epyacmnpiakij Exmaidevon, oty Emkovwvia ) coyrse material is posted on the course website.
IE TOUS POITNTES . . . .
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:
lepiypdagpovral avaAuTika o Tpo1ToS Kai uéBodol
O10aoKaAiag.
AiaAééeis, 2epvapia, Epyaatnpiakn Aoknon, Aoknon | Lectures 39
lediou, MeAétn & avdiuon  BiBAioypagiag, -
®povriaripio, [lpaktikn (Tomobétnan), KAviki StUdymg at home 19.5
Aoknon, KaMirexviké Epyaotrpio, AiadpacTikn
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 o - -
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS _Homework (30 7% contribution 15
epyaoiac oe emimedo eaprivou va avriotoiei ora | into  the  total grade): 10
standards tou ECTS homework
Preparation for the final exam 52
(70% of total grade)
OVERALL: 100

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwooa  AloAdynong,  MéBodor  aioAdynong,
Aiquoppwrikp i Zuumepacuarikn,  Aokipacia
MoAAamAng  EmiAoyng, Epwrioeig  2uvroung
Amavrnong, Epwrroeis Avarmrruéng Aokipiwv, EmriAuon
lMpoBAnudrwv, [pammy Epyaoia, Ek6eon /
Avagopd, lMpogopikn E&éraon, Anuooia
lNMapouaiaon,  Epyaotnpiaky  Epyacgia,  KAvikn
Eééraon AoBevougs, KaMAirexvikn Epunveia, AAMn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITAPIa
aéloAdynong kai eav kai ou givar mpooBaaiua arrod
TOUG QOITNTES.

The evaluation language is Greek.

Examinations for Erasmus students are conducted in English,
if requested.

Homework: 30% (optional)

The examination procedure includes a final exam to solve
problems and short qualitative questions that require
synthesis of knowledge and application.

The final grade of the course, with a maximum of 10, is
calculated as follows:

a) If the grade of the final exam is below 4.0, this is also
the overall grade

b) If the grade of the final exam is 4.0 or above, then the
total grade is the maximum of the following:

-100% of the final exam grade in case students choose
not to hand in exercises,

-30% of the grade of the exercises + 70% of the grade of
the final exam




5.

TEXTBOOKS — BIBLIOGRAPHY

1. YAkd&: Mnxavikry, Emothun, Eme€epyaoia & Zxedlaopdg, Michael Ashby, Hugh Shercliff, David
Cebon, Ekddoeig. KAeiddpiBuog, 2n AyyAikh ‘Ekdoaon, ISBN: 978-960-461-449-3.

2. P.K. Mehta, P. J. M. Monteiro, Zkup6depa. Mikpodopn, 1010TNTEG Kal UAIKA, (o€ yetdgpaon |.
Matrayiavvn), 3n ‘Exd., Ekdooeig KAeidapiBuog, ABriva, 2009

3. KK. Zidepn, AvBekTIKOTNTA KATAOKEUWVY OTTAIoUEVOU okupodéuaTog, ZEAKA 4M ENE, AOHNA,
2010

4. Notes and presentations of the lectures.

-Journals on the subject:

Earthquakes and Structures; Construction and Building Materials; Cement and Concrete Research; Case
Studies in Construction Materials; Cement and Concrete Composites; Materials Letters; Materials and
Structures




