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Dersin Adi

Course Name

Betonun Diirabilitesi

Durability of Concrete

Kodu Yariyih Kredisi AKTS Ders Uygulamasi, Saat/Hafta
(Code) (Semester) (Local Kredisi (Course Implementation, Hours/Week)
Credits) (ECTS Ders (Theoretical) Uygulama Laboratuar
Credits) (Tutorial) (Laboratory)
INS 319E 5 3 4 3 0 0
Béliim / Program Ingaat Miihendisligi
(Department/Program) Civil Engineering
Dersin Tiirii Se¢meli Dersin Dili M.
(Course Type) Elective IngII!zce
(Course Language) English

Dersin Onkosullar: INS 222 MIN DD veya INS 222E MIN DD
(Course Prerequisites)
Dersin mesleki bilesene Temel Temel Miihendislik Tasarim Insan ve Toplum
katkisi, % Bilim Miihendislik (Engineering Design) Bilim

(Course Category
by Content, %)

(Basic Sciences) (Engineering Science) (General Education)

- %60 %40 -

Dersin Icerigi
(Course Description)

Betonun bosluk yapisi, bosluk ve su arasinda iligkiler, tasima mekanizmalari. ¢evre etki dereceleri,
kimyasal etkilerin belirlenmesi, fiziksel etkilerin belirlenmesi. Betonun donma-¢6ziilme direnci,
catlak olusumu, buz ¢oziicii bilesikler, minimum kosullar. Donati korozyonu mekanizmasi,
korozyondan korunma, etki parametreleri, karbonatlasma uyarili korozyon direnci i¢in minimum
kosullar. Betonda kimyasal etkime, asit etkimesi, alkali etkimesi, minimum kosullar. Atmosfer etkisi
ve renk solmasi, ¢igeklenme, biyolojik etki. Diirabilite performans deneyleri. Diirabiliteye gore
tasarim yontemleri. Betonarme yapilarin bakimi.

Pore structure of concrete, interaction between pores and water, transport mechanisms.
Environmental exposure classes, assesment of chemical attacks and pyhsical attacks on concrete.
Freeze-thaw resistance of concrete, cracking, deicing agents, minimum requirements. Mechanisms of
corrosion, corrosion protection, influencing parameters, minimum requirements for concrete to resist
carbonation-induced corrosion. Chemical attack on concrete, sulphate attack, acid attack, alkali
attack, minimum requirements. Weathering and discoloring, lime efflorescence, biological growth.
Durability performance tests. Methods of durability design. Maintenance of concrete structures.

Dersin Amaci

(Course Objectives)

1.Diirabilite kavrami
2.Diirabiliteye gore tasarim
3.Betonarme yapilarm bakimi.

1.Durability concept
2.Durability-based design
3.Reinforced concrete structures maintenance.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla gecen 6grenciler:

I. Betonun bosluk yapisi ve tagima mekanizmalari
Il. Cevresel etki siniflari, kimyasal ve fiziksel etkiler
I11. Donma-¢dziilme kavrami

V. Buz ¢oziicii bilesikler, ¢atlak olusumu

V. Korozyon kavrami, mekanizmasi, korunma yontemleri
V1. . Betonda asit, siilfat ve alkali etkileri

VII. Atmosfer etkisi, ¢igeklenme

VIII. Diirabilite kavram1

IX. Diirabiliteye gore tasarim

X. Betonarme yapilarin bakimu.

konularinda bilgi ve beceri kazanir.

Student, who passed the course satisfactorily can:

I. Concrete pore structure and transport mechanisms

I1. Environmental exposure classes, chemical and physical attacks on concrete
I11. Freeze-thaw resistance of concrete

IV. . Deicing agents, crack formation

V. Corrosion, its mechanism and corrosion protection methods
VI. Acid, sulphate and alkali attacks

VII. Weathering, lime efforescence

VIII. Durability concept

IX. Durability-based design

X. Reinforced concrete structures maintenance.




Ders Kitabi
(Textbook)

S. Mindess and J.F. Young, Concrete, Prentice-Hall, 1981
C.L. Page and M.M. Page, 2007, Durability of Concrete and Cement Composites, E&FN Spon.

Diger Kaynaklar
(Other References)

CEB, Durable Concrete Structures, Thomas Telford, London, 1992.

A Concrete Society Discussion Document: Developments in Durability Design and Performance-
Based Specification of Concrete, Concrete Society, London, 1998.

The Institution of Civil Engineering: Improvement of Concrete Durability, Thomas Telford, London,
1992

Odevler ve Projeler
(Homework & Projects)

Yiiksek etki degerine sahip dergilerde basilmig, betonun dayanikliligi konusunda yapilan bir makale
belirleyerek ozetlemek.

Choosing and summarizing an article, on durability of concrete, published in a high impact value
journal

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanim
(Computer Use)

Odevin hazirlanmasi sirasinda istege bagh olarak ofis programlari kullanilabilir.

Office programs are optionally used for the homework.

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi
(Assessment Criteria)

Faaliyetler
(Activities)

Adedi Degerlendirmede Katkisi, %
(Quantity) (Effects on Grading, %)

Y1l i¢i Smavlan

(Midterm Exams) ! 40

Kisa Simavlar
(Quizzes)

Odevler
(Homeworks)

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




DERS PLANI

Ders
Hafta Konular Ciktis1
1 Beton iiretiminde kullanilan malzemeler. I
2 Betonun bosluk yapisi, bosluk ve su arasinda iliskiler, tasima mekanizmalari I
3 Cevresel etki simflari, kimyasal etkilerin belirlenmesi, fiziksel etkilerin belirlenmesi. I-11
4 Betonun donma-¢6ziilme direnci, ¢atlak olusumu 1]
5 Buz ¢oziicii bilesikler, minimum kosullar v
6 Donati korozyonu mekanizmasi, korozyondan korunma \Y
7 Etki parametreleri, karbonatlagma uyarili korozyon direnci i¢in minimum kosullar -V
8 Betonda kimyasal etki, siilfat etkisi, asit etkisi VI
9 Ara sinav I-11-11-1V-V-VI
10 Alkali etkisi, minimum kosullar Vi
11 Atmosfer etkisi ve renk solmasi, ¢igeklenme, biyolojik etki VIl
12 . H-1vV-V-VI-
Diirabilite performans deneyler VILVILL
13 e i . 1-1V-V-VI-
Diirabiliteye gore tasarim yontemler VIVII-IX
14 Betonarme yapilarin bakimi X
COURSE PLAN
Course
Weeks Topics Outcomes
1 Materials used for concrete production. |
2 Pore structure of concrete, interaction between pores and water, transport mechanisms. [
3 Environmental exposure classes, assesment of chemical attacks and pyhsical attacks on -1
concrete.
4 Freeze-thaw resistance of concrete, cracking. I
5 Deicing agents, minimum requirements. [\
6 Mechanisms of corrosion, corrosion protection. V
7 Influel_wcing parameters, minimum requirements for concrete to resist carbonation-induced TRY.
corrosion.
8 Chemical attack on concrete, sulphate attack, acid attack. VI
9 Midterm Exam I-11-111-1V-V-VI
10 Alkali attack, minimum requirements. VI
11 Weathering and discoloring, lime efflorescence, biological growth. VII
12 Durability performance tests. 1-1V-V-VI-
VII-VIII
13 Methods of durability design. 1-1V-V-VI-
VII-VIII-IX
14 Maintenance of reinforced concrete structures. X




Dersin Ingaat Miihendisligi Programiyla Iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1123
a Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi. X
b Deney tasarlama, deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.
c Bir sistemi, riinii veya siireci ekonomik, ¢evre, sosyal, politik, etik, saglik ve giivenlik, X
yapilabilirlik ve surdiirebilirlik gibi gergekei kisitlar ve kosullar altinda, belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi.
d ] Farklidisiplinli takimlarda ¢aligabilme becerisi.
e | Miihendislik problemini belirleme, formiile etme ve ¢6zme becerisi X
f Mesleki ve etik sorumluluklara sahip olma bilinci.
g | Etkin sozlii ve yazili iletisim Kurabilme becerisi.
h ] Miihendislik ¢6ziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak i¢in genis kapsamli X
bir egitime sahip olma 6zelligi.
i Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi.
j Giincel/¢agdas konulara iliskin bilgi sahibi olma 6zelligi. X
k ] Miihendislik uygulamalar1 i¢in gerekli teknikleri, cagdas miihendislik ve hesaplama donanimlarin
kullanabilme becerisi.
1: Az Katki, 2. Kismi Katki, 3. Tam Katki
Relationship between the Course and the Civil Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a | Anability to apply knowledge of mathematics, science and engineering X
b | Anability to design and conduct experiments, as well as to analyze and interpret data
¢ | Anability to design a system , component or process to meet desired needs within realistic X
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability
d | Anability to function on multidisciplinary teams
e An ability to identify, formulate and solve engineering problems X
f An understanding of professional and ethical responsibility
g An ability to communicate effectively
h | The broad education necessary to understand the impact of engineering solutions in a global, X
economic, environmental, and societal context
i A recognition of the need for and an ability to engage in life-long learning
j A knowledge of contemporary issues X
k | An ability to use the techniques, skills and modern engineering tools necessary for engineering
practice
1: Little Contribution, 2. Partial Contribution, 3. Full Contribution
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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