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Dersin Ad1 Course Name
Betonun Kirllma Mekanigi Fracture Mechanics of Concrete
Ders Uygulamasi, Saat/Hafta
Kodu Yariyih Kredisi AKTS Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) (Local Credits) | (ECTS Credits) Ders (Theoretical) Uygula_ma Laboratuar
(Tutorial) (Laboratory)

INS 317E ° 8 4 3 ) )
Boliim / Program Insaat Miihendisligi
(Department/Program) Civil Engineering
Dersin Tiirii Segmeli Dersin Dili Ingilizce
(Course Type) Elective (Course Language) (English)
Dersin Onkosullar
(Course Prerequisites) Yok / None
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, %0 (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

(Course Category
by Content, %)

%50 %50

Dersin icerigi

(Course Description)

Lineer Elastik Kirilma Mekaniginin (LEKM) ilkeleri. LEKM'nin betona uygulanmasi. Betonun i¢ yapisi ve
kirilma siireci. Beton igin lineer olmayan kirilma teorileri. Kirtlma parametrelerinin saptanmasi i¢in deney
yontemleri. Kirllma mekanigi ve basing kirilmasi. Cekme halinde betonun sekil degistirme yumusamasinin
belirlenmesi. Kirilma mekaniginin beton yapilara uygulanmasi. Yiiksek performansh ¢imentolu malzemelere
uygulama

Principles of Linear Elastic Fracture Mechanics (LEFM), Application of LEFM to concrete, Structure and
fracture process of concrete. Nonlinear fracture models for concrete. Test methods for the determination of
fracture parameters. Fracture mechanics and compressive failure. Determination of the tension softening
response of concrete. Applications of fracture mechanics to concrete structures. Application to high
performance cementitious materials.

Dersin Amaci

(Course Obijectives)

1. Lineer Elastik Kirllma Mekaniginin ilkelerinin 6gretilmesi ve betonda uygulanmasi
2. Betonun i¢ yapisi ve kirilma siirecinin dgretilmesi

3.Beton igin lineer olmayan kirilma teorilerinin 6gretilmesi

4.Kirilma mekaniginin beton yapilara uygulanmasi

5.Yiiksek performansli ¢gimentolu malzemelerle uygulamalar

1. Principles of Linear Elastic Fracture Mechanics, Application of LEFM to concrete.
2. Structure and fracture process of concrete.

3.Nonlinear fracture models for concrete.

4.Applications of fracture mechanics to concrete structures.

5.Application to high performance cementitious materials.

Dersin Ogrenme
Ciktilar:

(Course Learning
Qutcomes)

Bu dersi basariyla gegen 6grenciler:

I. Lineer elastik kirllma mekanigi (LEKM) ilkeleri ve betonda uygulanmasi
I1. Betonun ig yapisi ve kirilma siireci

I11. Beton i¢in lineer olmayan kirilma teorileri

IV. . Kirllma parametrelerinin saptanmasi igin deney metotlari

V. Kirtlma mekanigi kavrami

V1. Griffith Teorisi

VII. . Basing kirtlmasi

VIII. Cekme halinde betonun sekil degistirme yumusamasi

IX. . Kirllma mekaniginin beton yapilara uygulanmasi

X. Kirtllma mekaniginin yiiksek performansl ¢gimentolu malzemelere uygulanmasi

Students , who pass this course satisfactorily can:

I. Principles of linear elastic fracture mechanics and its application to concrete
I1. Structure and fracture process of concrete

I11. Nonlinear fracture models for concrete

IV. Test methods for determination of fracture parameters
V. Fracture mechanics

VI. Griffth's Theory

VII. Compressive failure

VIII. Tension softening response of concrete

IX. Application of fracture mechanics to concrete structures
X. Application to high performance cementitious materials




Ders Kitabi
(Textbook)

Shah, S.P., Swartz, S.E. and Oyyang, C., 1995, Fracture Mechanics of Concrete, John Wiley and Sons, New
York.

Karihaloo, B.L., 1995, Fracture Mechanics and Structural Concrete, Longman Scientific and Technical,
London.

Diger Kaynaklar
(Other References)

Shah, S.P., Ahmad, S.H., 1994, High Performance Concretes and Applications, Edwards Arnolds.
Van Mier, J.G.M., 1994, Fracture Processes of Concrete, CRS Press, New York.

Odevler ve Projeler
(Homework & Projects)

Derste en az 6 6dev hazirlanmaktadir.

At least 6 homeworks should be prepared for the lesson.

Laboratuar Uygulamalarn
(Laboratory Work)

Boyut etkisi igin, 3 noktali egilme deneyi yapilmaktadir. Ayrica kirilma deneyleri yapilmaktadir.
Sertlesmis ¢imento hamuru veya harcta, centikli disk numunede yarma deneyi

For the size effect, three point bending test is performed. In addition, fracture tests are conducted.
Hardened cement past or mortar disc specimens with central notch are tested

Bilgisayar Kullanim
(Computer Use)

Temel bilgisayar bilgisi gerekmektedir.

Basic computer skills are needed.

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi
(Assessment Criteria)

Faaliyetler
(Activities)

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

Y1l i¢i Smavlar

(Midterm Exams) 2 40

Kisa Smavlar

(Quizzes) 2 10

Odevler
(Homeworks)

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawv1
(Final Exam)




DERS PLANI

Hafta Konular Ders Ciktisi
1 Giris I-11-v
2 Lineer elastik kirilma mekanigi (LEKM)'nin ilkeleri |
3 Lineer elastik kirilma mekanigi (LEKM)'nin ilkeleri |
4 LEKM'nin betona uygulanmasi |
5 Betonun i¢ yapisi ve kirilma siireci |
6 Beton i¢in lineer olmayan kirilma teorileri Il
7 1. Ara siav I-11-111
8 Beton i¢in lineer olmayan kirilma teorileri 11l
9 Kirilma parametrelerinin saptanmasi i¢in deney metotlari v
10 Kirilma mekanigi ve basing kirilmasi V-VI-VII
11 Cekme halinde betonun sekil degistirme yumusamasinin belirlenmesi VIII
12 Kirilma mekaniginin beton yapilara uygulanmasi IX
13 2. Ara sinav I-1-11-1V-V-VI-
VII-VIII-IX
14 Kirilma mekaniginin yiiksek performansli ¢imentolu malzemelere uygulanmasi X
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Introduction I-11-V
2 Principles of linear elastic fracture mechanics I
3 Principles of linear elastic fracture mechanics I
4 Application of FM to concrete I
5 Structure and fracture process of concrete I
6 Nonlinear fracture models for concrete I
7 1st Midterm I-11-111
8 Nonlinear fracture models for concrete I
9 Test methods for determination of fracture parameters v
10 Fracture mechanics and compressive failure V-VI-VII
11 Determination of the tension softening response of concrete VIl
12 Application of fracture mechanics to concrete structures IX
13 2nd Midterm I-H-11-1V-V-VI-
VII-VIII-1X
14 Application to high performance cementitious materials X




Dersin insaat Miihendisligi Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi.
b ] Deney tasarlama, deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.
Bir sistemi, triinii veya siireci ekonomik, gevre, sosyal, politik, etik, saghk ve giivenlik,
c | vapilabilirlik ve siirdiirebilirlik gibi gercekei 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 yazil iletisim Kurabilme becerisi.
h Miihendislik ¢6ziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak i¢in genis kapsamli
bir egitime sahip olma 6zelligi.
i Yagam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi.
j Giincel/¢agdas konulara iliskin bilgi sahibi olma 6zelligi.
K Miihendislik uygulamalari i¢in gerekli teknikleri, cagdas miihendislik ve hesaplama donanimlarini X
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
11 2] 3
a an ability to apply knowledge of mathematics, science, and engineering X
b ] anability to design and conduct experiments, as well as to analyze and interpret data.
an ability to design a system, component, or process to meet desired needs within realistic
¢ | 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,
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
T U ab_ility to use the techniques, skills, and modern engineering tools necessary for engineering X
practice.

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




