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| Course Name: Durability of Concrete

Ders Uygulamasi, Saat/Hafta
Kod Yanyih Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
INS 319 5 3 4 3 - -
Bolim/Program insaat Miihendisligi
(Department/Program) | (Civil Engineering)
Dersin Turii Se¢meli Dersin Dili Tirkce
(Course Type) (Elective) (Course Language) (Turkish)
Dersin Onkosullar INS 222/222E min DD veya INS 228/228E min DD
(Course Prerequisites)

. . Temel Bilim ve Temel Miihendislik/Mimarlik .
D.ersm Mesleki Matematik Miihendislik Tasarim Genel Egitim
Bilesene Katlasi, % (Basic Sciences and (Engineering (Engineering/Architecture (Gene.ral
(Course Category by Math) Science) Design) Education)
Content, %) - 00 - -

Dersin Tanimi
(Course Description)

Betonun bosluk yapisi, bosluk ve su arasinda iliskiler, tasima mekanizmalari. cevre etki
dereceleri, kimyasal etkilerin belirlenmesi, fiziksel etkilerin belirlenmesi. Betonun
donma-¢oziilme direnci, catlak olusumu, buz ¢éziicl bilesikler, minimum kosullar. Donati
korozyonu mekanizmasi, korozyondan korunma, etki parametreleri, karbonatlasma
uyarili korozyon direnci igin minimum kosullar. Betonda kimyasal etkime, asit etkimesi,
alkali etkimesi, minimum kosullar. Atmosfer etkisi ve renk solmasi, giceklenme, biyolojik
etki. Durabilite performans deneyleri. Dirabiliteye gore tasarim yontemleri. Betonarme
yapilarin bakimu.

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)

. Dayaniklilk kavrami
. Dayaniklihga gore tasarim
. Betonarme yapilarin bakimi

. Durability concept
. Durability-based design
. Reinforced concrete structures maintenance

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

. Betonun bosluk yapisi ve tasima mekanizmalari

. Cevresel etki siniflari, kimyasal ve fiziksel etkiler

. Donma-¢oziilme kavrami

. Buz ¢06zici bilesikler, ¢atlak olusumu

. Korozyon kavrami, mekanizmasi, korunma yéntemleri
. Betonda asit, sulfat ve alkali etkileri

. Atmosfer etkisi, ciceklenme

. Diirabilite kavrami
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9. Diirabiliteye gore tasarim
10. Betonarme yapilarin bakimi

. Concrete pore structure and transport mechanisms

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

. Deicing agents, crack formation

. Corrosion, its mechanism and corrosion protection methods

. Acid, sulphate and alkali attacks

. Weathering, lime efforescence

. Durability concept

. Durability-based design

10. Reinforced concrete structures maintenance
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DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Betonun bosluk yapisi, bosluk ve su arasinda iliskiler, tasima mekanizmalari. 1
2 | Cevresel etki siniflari, kimyasal etkilerin belirlenmesi, fiziksel etkilerin belirlenmesi 2
3 |Betonun donma-¢6zilme direnci, ¢catlak olusumu. 34
4 |Buz ¢Oziicu bilesikler, minimum kosullar. 3-4
5 | Donati korozyonu mekanizmasi, korozyondan korunma. 5
6 | Etki parametreleri, karbonatlagsma uyarili korozyon direnci igin minimum kosullar. 5
7 |Betonda kimyasal etki, asit etkisi. 6
8 |1. Arasinav 1-2-3-4-5-6
9 JAlkali etkisi, minimum kosullar. 6
10 JAtmosfer etkisi ve renk solmasi, ciceklenme, biyolojik etki. 7
11 []Dayaniklihk performans deneyleri. 8
12 ]Dayaniklihga gore tasarim yontemleri. 9
13 |Betonarme yapilarin bakimi. 10
14 ]Odev sunumlari -
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 Pore structure of concrete, interaction between pores and water, transport mechanisms. 1
) Environmental exposure classes, assesment of chemical attacks and pyhsical attacks on )
concrete.
3 |Freeze-thaw resistance of concrete, cracking. 3-4
4 |Deicing agents, minimum requirements. 3-4
5 Mechanisms of corrosion, corrosion protection 5
6 Influencing parameters, minimum requirements for concrete to resist carbonation-induced 5
corrosion.
7 |Chemical attack on concrete, sulphate attack, acid attack. 6
8 [|1st Midterm 1-2-3-4-5-6
9 ]Alkali attack, minimum requirements 6
10 [Weathering and discoloring, lime efflorescence, biological growth. 7
11 [|Durability performance tests. 8
12 |Methods of durability design. 9
13 [ Maintenance of reinforced concrete structures. 10
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Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracagl bilgi ve beceriler (programa ait ciktilar)

1 2 3
1 Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik muahendislik X
problemlerini belirleme, formile etme ve ¢6zme becerisi.
Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglik, glvenlik ve refahi goéz oniine alarak ¢6zim Ureten mihendislik tasarimi X
uygulama becerisi.
3 | Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi. X

Muhendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 |Imihendislik ¢ozimlerinin klresel, ekonomik, cevresel ve toplumsal baglamdaki] X
etkilerini géz 6niinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler
5 |belirleyen, goérevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde] X
calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug

6 ¢ikarmak icin mihendislik yargisini kullanma becerisi. X
7 Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve X
uygulama becerisi.
Olgek: 1: Az, 2:Kismi,  3:Tam
Relationship of the Course to Civil Engineering Student Outcomes
Level of Contribution
Program Student Outcomes
1 2 3
1 An ability to identify, formulate, and solve complex engineering problems by X
applying principles of engineering, science, and mathematics.
An ability to apply engineering design to produce solutions that meet specified
2 |needs with consideration of public health, safety, and welfare, as well as global, X
cultural, social, environmental, and economic factors.
3 | An ability to communicate effectively with a range of audiences. X

An ability to recognize ethical and professional responsibilities in engineering
4 |]situations and make informed judgments, which must consider the impact of] X
engineering solutions in global, economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide
5 |leadership, create a collaborative and inclusive environment, establish goals, plan] X
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and

6 interpret data, and use engineering judgment to draw conclusions. X
7 An ability to acquire and apply new knowledge as needed, using appropriate X
learning strategies.
Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Bo6liim onayi (Department approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi 1. C.L. Page and M.M. Page, 2007, Durability of Concrete and Cement
(Textbook) 2. Composites, E&FN Spon.

1. M.J. Setzer, 1996, Freeze-Thaw Durability of Concrete, Rilem.
Diger Kaynaklar 2. G.C. Mays, 1990, Durability of Concrete Structures.

(Other References)

3. J. Skalay, O. Marchand, I. Odler, 2002, Sulfate Attack on Concrete, Spon Press.
4. A. Bentur, S. Diamond, N. Berke, 1997, Steel Corrosion in Concrete, E&FN Spon.

Odevler ve Projeler
(Homework & Projects)

Summary of a recent review article on durability of concrete and presentation

Betonun dayaniklihgi Gizerine yazilmis glincel bir degerlendirme makalesinin 6zetinin
¢ikarilmasi ve sunumu

Laboratuvar Uygulamalari |Yok

(Laboratory Work) (None)

Bilgisayar Kullanimi Yok

(Computer Usage) (None)

Diger Uygulamalar Yok

(Other Activities) (None)
Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Basari Degerlendirme
Sistemi
(Assessment Criteria)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)




