COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1048 | SEMESTER | 2

COURSE TITLE | BUILDING MATERIALS |

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 4 5

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

COURSE TYPE:| CORE 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=1545

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

Introduction to the structure and properties of materials, to the concepts of standardization, to nomenclature
and specifications. Quality control, testing and measurement techniques. Properties, characteristics and
mechanical behavior of Natural Stones, Concrete and Cement, Concrete, Aggregates, Asphalt, Metal and
Ceramic Materials, Wood and Polymers. Introduction to the concepts of wear and durability. Thermal
behavior, humidity and fire.

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

1. know the characteristics of the structure and the properties of matter to understand the correlation of
characteristics of structure — properties of materials

2. Describe the advantages and disadvantages of all building materials.

3. Combine the basic principles of mechanics and statics to describe the mechanical behavior of
structural materials

4. Know basic production and technology issues of all Civil Engineering materials

Be aware of issues of environmental impact due to the production of building materials
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Skills
Upon successful completion of the course, students will be able to:

1. understand the application of the standardization system in materials technology.
2. understand the properties and behavior of all Civil Engineering materials.

3. choose appropriate material according to its characteristics.

4. properly manage the materials based on the environmental burden

General abilities

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

Avalnmon, avdAuon kai oUvBeon Oegdouévwy  Kai 2x€01a0UOS Kal OlaxeEipion Epywv

TANPOYOPIWY, [E TN XPHON Kal Twv amapaitnTiwyv 2¢faoudg otn S1IapopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAOV

lpooapuoyn o¢ véeg KaraaTaaeis Ajyn Emideién koivwvikng, emayyeAuarnikigkainbikng umeubuvarniag kai
amopacewyv guaiobnaiag og 6éuara euAou

Aurévoun epyacia Ouadikn A0Knon KPITIKAS KAl QUTOKPITIKAG

epyacia lpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia o€ d1e6vég mepiBaAiov
Epyaacia o€ diemoTnuoviko mepiBdAiov
lNapaywyn VEwV EPEUVNTIKWV IOEWV

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
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Special skills

8. Selection of appropriate materials based on characteristics

9. Adaptation to new technological developments

10. Adaptation to new requirements.

11. Analysis of the characteristics and properties of a material

12. Calculation of physical and mechanical characteristics of materials

13. Analysis of the environmental burden from the production of a material
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COURSE DESCRIPTION

1 Introduction Evolution on the building materials. Structure. Physical, thermal, mechanical and
other properties. Testing, measurement techniques. Standardization and
specification of materials.

2 Natural stones | Natural stones. Marbles. Deterioration causes, precaution measurements and

and their preservation. Fracture of rocks

products - Aggregates: Origin. Types of aggregates. Production. Mining. Treatment.

Aggregates Classification. Characteristic properties. Conformity. Grading - Fineness modulus.
Specified size limits. Testing. Blending of aggregates.

3 Cement Production. Setting and hardening. Standards. Specifications. Standards. Special
cements.

4 Concrete Ingredients, structure, strength, deformation, durability, mix design, fresh concrete.

5 Building limes | Building limes: Production. Setting and hardening. Standards. Clay. Lime. Gypsum.

- Mortars Mortars: Classification. Synthesis. Properties - characteristics. Conformation criteria.
Testing. Specifications. Standards. Traditional mortars.

6 Ceramics Production. Shape, natural, mechanical and other characteristics

7 Masonry Types, roles of mortar and masonry units, mechanical characteristics, design
parameters, loading capacity, thermal behavior

9 Wood Wood and wood products. Mechanical properties. Creep - effect of humidity.
Durability. Fire protection measures.

8 Metals Structural steel, concrete steel bars: Production, structure, nomenclature, physical
and mechanical properties, corrosion and behavior in temperature changes.
Aluminum, stainless steels (structural applications): Preparation, structure,
nomenclature, physical and mechanical properties, behavior in temperature changes.

10 Structural and | Resins and fiber-reinforced polymers, cellular polymers. Properties, Environmental

reinforcement | effects, thermal behavior and waterproofing.
polymers

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: [Course teaching in class (PowerPoint presentations).
[Npdowmope mpoowro, E§amooréoews |Solving problems in class

EKTTAIOEUON K.ATT.

TEACHING MEDIA: [PowerPoint presentations are used both for theory

XprionT.I1.E.omAidaokaMia,omv  lectures and for exercises and applications.
Epyaornpiaxi) Exkmaideuan, omv EmKovwvia Ia || coyrse material is posted on the course website.

€ TOUS QOITNTE . . . .
HETOUSPOITITES Ip 3 e 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 avaAuTika o TpOTTo¢ Kai €6odol
d16aokaliag.
AiaAééeis, 2epvapia, Epyaatnpiakn Aoknon, Aoknon | Lectures 52
lediou, MeAérn & avdAuon  BiBAioypagiag, Studying at home 26

®povriaripio, [lpaktikn (Tomobérnan), KAvikn
Aoknan, Kalditexviké Epyaornpio, AiadpadoTikni
O16a0KaAia, EKITQIOEUTIKEG ETTIOKEWEIS, EKmTovnon
ueAETNG (project), Zuyypagn epyaciag / pyaciwy,
KaAAitexvikn dnuioupyid, K.ATT.

Avaypdgovrai o1 WPES HEAETNS TOU QoITNTH yia KGO




paénoiakn épactnpiornia kabws kai or wpes pn | Homework (30% contribution 12
KaBodnyouuevng UEAETNS WOTE O TUVOAIKOS POPTOS into the total grade): 12
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa ’
standards rou ECTS homework

Preparation for 1st midterm 28
exam (35% of total grade)

Preparation for 2nd midterm 24
exam (35% of total grade)
Preparation for the final exam 52

(70% of total grade)

OVERALL: 142

STUDENT ASSESSMENT: | The evaluation language is Greek.
IMeptypagn mg diadikaoiag agloAdynong Examinations for Erasmus students are conducted in English,

MNwooa  A&ioAéynong,  MéBodor  acioAdynong, if requeSte(_j' o .
Alquopowrikfp 1 Zuumepacuariky,  Aokipaocia Homeworlf- 3(_) 70 (optional) . . L
MoMamAic  Emidoyric, Epwriioeic  Soviouns | The examination procedures include 2 mid-term examinations
Amavrong, Epwrioeis Avamrugng Aokipiwv, Emiduon | (around week 8 and 13) and one final examination.
MpoBAnudrwy,  Iparmn — Epyacia, Exk8eon /| The intermediate exams, in case of success, replace the final
Avagopd, lpogopikn Eééraon, Anuéoia . . . .
Mapouoiaon,  Epyaompiaki  Epyacia,  Khwvi | €Xam. Therefore, either the two (2) intermediate written exams
Eé&éraon AoBevols, KaMirexvikii Epunveia, AMn / | have participation in the score of 35%+35% respectively or the
AMeg one (1) final written exam (70%).

] . . , Both the midterm and final exam include problem solving and
Avagépovral pnrd mpocdIopICUEVA KPITHPIO o . . .
a€I0AGynonG Kai eGv Kai TTou €ival MOGBATIA aTTé short qugllta_tlve questions that require synthesis of knowledge
TOUC QOITNTEC. and application.
If students choose not to give exercises, their performance in
the course is evaluated 100% by the written exams.
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10.Notes and presentations of the lectures.
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