ECVL213 - Construction Materials and Concrete Technology / Construction Materials and Concrete Technology

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Construction Materials and Concrete Technology / Construction Materials and Concrete Technology

Ders Kodu / Course Code

ECVL213

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 3.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Bu dersin amaci, ingsaat miihendisliginde kullanilan geleneksel, modern ve ileri yapi
malzemelerinin fiziksel, mekanik ve kimyasal 6zelliklerini tanitmak; bu malzemelerin
secimi, kalite kontrolii ve performans degerlendirmesi igin gerekli temel miihendislik bilgi
ve becerilerini kazandirmaktir. Ogrenciler betonun bilesimi, hidratasyon siireci, taze ve
sertlesmis beton deneyleri, karisim tasarimi ve dayanikllik kriterleri hakkinda kapsamli bilgi
edinerek, yapi malzemelerinin miihendislik tasarimlarindaki roltni uygulamali olarak
o6greneceklerdir.

The aim of this course is to introduce traditional, modern, and advanced construction
materials used in civil engineering; to teach their physical, mechanical, and chemical
properties; and to provide students with the essential engineering knowledge needed
for material selection, quality control, and performance evaluation.

Students will gain comprehensive knowledge about concrete composition, hydration,
properties of fresh and hardened concrete, mix design, durability, and field
applications. Laboratory sessions reinforce theoretical learning and help students
interpret test results from an engineering perspective.

igerigi / Content

Ders kapsaminda yap! malzemelerinin siniflandiriimasi, fiziksel-mekanik 6zellikleri,
geleneksel ve modern malzeme turleri, celik ve kompozit malzemeler, beton bilesenleri
(cimento, agrega, su, katkilar), cimento hidratasyonu, taze ve sertlesmis beton deneyleri,
beton karigim tasarimi yontemleri (ACI, TS EN), beton dayanikliig, kalite kontrolli ve saha
uygulamalari ele alinir. Laboratuvar uygulamalari ile malzeme testlerinin sonuglarinin
muhendislik yorumu yapilr.

This course covers the classification of construction materials, their physical-
mechanical properties, traditional and modern material types, steel and composite
materials, components of concrete (cement, aggregates, water, admixtures), cement
hydration, fresh and hardened concrete testing, mix design methods (ACI, TS EN),
concrete durability, quality control, and field practices.

Laboratory applications allow students to understand testing procedures and evaluate
material behavior based on engineering principles.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Yok

None




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

- A.M. Neville and J.J. Brooks, Concrete Technology, Prentice Hall.
- S.K. Duggal, Building Materials, New Age International Publishing

- A.M. Neville and J.J. Brooks, Concrete Technology, Prentice Hall.
- S.K. Duggal, Building Materials, New Age International Publishing.

- J.W. Martin, Materials for Engineering, Woodhead Publishing and Maney Publishing. - J.W. Martin, Materials for Engineering, Woodhead Publishing and Maney Publishing.

- James P. Schaffer, Thomas H. Sanders, Jr. Ashok Saxena, Steven B. Warner, Stephen - James P. Schaffer, Thomas H. Sanders, Jr. Ashok Saxena, Steven B. Warner,

D. Antolovich, The Science and Design Of Engineering Materials, Second Edition Stephen D. Antolovich, The Science and Design Of Engineering Materials, Second
Edition

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Alvand MOSHFEGHI

Asst. Prof. Dr. Alvand MOSHFEGHI

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Yapi malzemelerini siniflandirir ve fiziksel-mekanik 6zelliklerini agiklar (tas, tugla, celik, kompozitler,

beton bilesenleri).

Students classify construction materials and explain their physical-mechanical properties (stone,
brick, steel, composites, and concrete components).

2 Ogrenciler, gimento, agrega, su ve katki maddelerinin betonun performansina etkisini agiklar.

Students explain the influence of cement, aggregates, water, and admixtures on concrete
performance.

3 Ogrenciler, taze ve sertlesmis betonun deneysel testlerini (slump, basing dayanimi vb.) uygular ve

sonuglari yorumlar.

Students perform experimental tests on fresh and hardened concrete (slump, compressive strength,
etc.) and interpret the results.

4 Ogrenciler, beton karisim tasarimini (ACI veya TS EN yéntemleri) gergeklestirir ve hedef dayanim igin
uygun karisimi olusturur.

Students carry out concrete mix design (ACI or TS EN methods) and create an appropriate mix for the
required target strength.

Students explain cement types, hydration processes, and their influence on concrete strength

5 Cimento turlerini, hidratasyon siirecini ve gimentonun betonun dayanim gelisimine etkisini aciklar. development.

Lo . AP S Students compare the production, mechanical properties, and applications of steel and composite
6 Celigin ve kompozit yapi malzemelerinin tretimi, mekanik 6zellikleri ve kullanim alanlarini karsilastirir. S Gk,
7 Laboratuvar sonuclarini mihendislik bakis agisiyla raporlar, deney verilerini yorumlar ve yapi Students report laboratory results from an engineering perspective, interpret test data, and evaluate

malzemelerinin tasarim Uzerindeki etkisini degerlendirir.

how material behavior influences structural design.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Yapi Malzemelerine Giris
1 Yapi malzemelerinin siniflandirimasi, fiziksel-mekanik 6zellikleri,
dayaniklilik kavrami, miihendislikte malzeme segimi.

Introduction to Construction Materials

Classification of construction materials, physical-mechanical
properties, durability concept, and engineering criteria for material
selection.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Geleneksel Malzemeler: Tas ve Tugla
2 Dogal tas turleri, tugla ve blok Uretimi, kullanim alanlar, dayanim ve
sinirlari.

Stone & Brick as Traditional Building Materials
Types of natural stone, brick and block production, applications,
strength, and limitations.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Cimento Turleri ve Kullanim Alanlari
3 Gimento Uretimi, klinker yapisi, Portland, katkili ve puzolanik
cimentolar.

Cement Types and Applications
Cement production, clinker phases, Portland, blended, and
pozzolanic cement types.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Agregalar: Tirler, Ozellikler ve Onemi
4 Normal, hafif ve agir agregalar; dane dagimi, sekil, 6zgul agirlik,
bosluk orani; beton performansina etkileri.

Aggregates: Types, Properties, Importance
Normal, lightweight, and heavyweight aggregates; grading, shape,
specific gravity; effects on concrete performance.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Celik Yapi Malzemesi
5 Gelik tretimi, siniflan (S235-S500), mekanik 6zellikler, korozyon ve
kaynaklanabilirlik.

Steel as a Construction Material
Steel production, structural grades (S235-S500), mechanical
properties, corrosion, and weldability.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
_ Techniques
Kompozit ve lleri Yapi Malzemeleri
6 FRP kompozitler, CFRP/GFRP donatilar, ECC, jeopolimer beton,
nanomalzemeler.
Composite & Advanced Construction Materials
FRP composites, CFRP/GFRP rebars, ECC, geopolymer concrete,
nanomaterials.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Betona Giris
7 Beton bilesenleri, beton tirleri (SCC, hafif beton, lifli beton),
islenebilirlik kavrami.
Introduction to Concrete
Concrete components, types of concrete (SCC, lightweight, fiber-
reinforced), concept of workability.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 LABORATUVAR - Cimento Hidratasyonu ve Dayanim Gelisimi
Kivam, incelik testi; priz siiresi 6lgimu; hidratasyon gozlemi.
LAB - Cement Hydration & Strength Development
Hydration reactions, early-late strength development, heat of
hydration.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
Beton Karisim Tasarimi
10 ACl ve TS EN yontemleri, hedef dayanim, su/cimento orani, érnek
karisim tasarimlari.
Concrete Mix Design
ACl and TS EN methods, target strength determination, wi/c ratio,
practical mix proportioning examples.
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁgll(T;rT/?rr:aeg;i\;\Z Methods On Hazirlik / Preliminary
" Techniques
Laboratuvar Taze Betonun Ozellikleri ve Deneyleri
11 Islenebilirlik, segregasyon, cokme, taze beton deneyleri: slump, V-

funnel, L-box.

Lab Fresh Concrete Properties and Tests
Workability, segregation, bleeding; tests on fresh concrete: slump, V-
funnel, L-box.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Beton Dayanikliligi
Korozyon, donma-¢6ziilme, ASR, karbonatlasma, kimyasal etkiler.
Concrete Durability
Corrosion, freeze-thaw, ASR, carbonation, chemical attacks.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?li\r’:; Methods On Hazirlik / Preliminary
Technigues
Beton Kalite Kontroli ve Santiye Uygulamalari
13 Betonun hazirlanmasi, taginmasi, dokimi, sikistirilmasi ve kur
yontemleri; standartlara gére numune alma.
Quality Control & Field Applications
Concrete batching, transportation, placing, compaction, curing;
sampling according to standards.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
LABORATUVAR - Final Degerlendirme ve Uygulamalar
LAB: Karigimlarin karsilastiriimasi, dayaniklilik testlerinin gésterimi,
14 o6grenci proje sunumlari.
Dersin genel tekrari ve final sinavi hazirhgi.
LAB - Final Evaluation & Case Studies
LAB: Comparison of mix designs, demonstration of durability tests,
student project presentations.
General review and final exam preparation.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁi:(l?;ri/%gsgiﬁz Methods On Hazirlik / Preliminary
Techniques
15 Final sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 3.00 3.00
Bireysel Calisma / Self Study 14 3.00 42.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 3.00 3.00
Performans / Performance 14 3.00 42.00
Toplam / Total: 46 20.00 124.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 124.00/25.00 = 4.96 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 124.00 / 25.00 = 4.96 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.Yapi malzemelerini
siniflandinir ve fiziksel-mekanik
ozelliklerini aciklar (tas, tugla,
celik, kompozitler, beton
bilesenleri). / Students classify
construction materials and
explain their physical-
mechanical properties (stone,
brick, steel, composites, and
concrete components).

2.0grenciler, cimento, agrega,
su ve katki maddelerinin
betonun performansina etkisini
aciklar. / Students explain the
influence of cement,
aggregates, water, and
admixtures on concrete
performance.

3.0grenciler, taze ve
sertlesmis betonun deneysel
testlerini (slump, basing
dayanimi vb.) uygular ve
sonuglar yorumlar. / Students
perform experimental tests on
fresh and hardened concrete
(slump, compressive strength,
etc.) and interpret the results.

4.0grenciler, beton karisim
tasarimini (ACl veya TS EN
yontemleri) gerceklestirir ve
hedef dayanim igin uygun
kansimi olusturur. / Students
carry out concrete mix design
(ACl or TS EN methods) and
create an appropriate mix for
the required target strength.
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5.Cimento tirlerini, hidratasyon
surecini ve gimentonun
betonun dayanim gelisimine
etklsn"n aciklar. / Students 5 4 3 3 4 1 3 1 3 4 3
explain cement types,
hydration processes, and their
influence on concrete strength
development.

6.Celigin ve kompozit yapi
malzemelerinin Gretimi,
mekanik 6zellikleri ve kullanim
alanlanni karsilastirir. /
Students compare the 4 4 3 3 4 1 3 1 3 4 4
production, mechanical
properties, and applications of
steel and composite
construction materials.

7.Laboratuvar sonuglarini
muhendislik bakis agisiyla
raporlar, deney verilerini
yorumlar ve yapl
malzemelerinin tasarim
lizerindeki etkisini
degerlendirir. / Students report
laboratory results from an
engineering perspective,
interpret test data, and
evaluate how material behavior
influences structural design.

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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