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Dersin Adi: Metal Yapi Eleman Yorulmasi

| Course Name: Fatigue of Metal Structural Members

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
INS 478 8 2,5 4 2 1 -
Bolim/Program insaat Mithendisligi
(Department/Program) | (Civil Engineering)
Dersin Turii Secmeli (Elective) Dersin Dili Tirkce
(Course Type) (Course Language) (Turkish)
Dersin Onkosull.’:‘\r.l Yok/None
(Course Prerequisites)

. . Temel Bilim ve Temel Miihendislik/Mimarlik o
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, %) 3 i 100 -

Dersin Tanimi
(Course Description)

Giris. Temel kirilma mekanigi kavramlari, yorulma mukavemeti analizi, degisken gerilme
araliklari icin yorulma degerlendirmesi, yorulma catlaklarinin muayenesi ve onarimi. Ozel
konular, artik gerilmelerin etkisi, birlesik gerilme, boyutlarin yorulma hatasina etkisi,
cevre etkileri, diizlem disi etkilerden dolayi yorulma ¢atlagi. Ozel standartlarin
uygulanmasi.

Introduction. Basic fracture mechanics concepts, fatigue strength analysis, fatigue
assessment procedures for variables stress ranges, inspection and repair of fatigue
cracks. Special topics, role of residual stress, combined stress, effect of size on fatigue
life, environmental effects, fatigue cracking from out-of-plane effects. Applications for
special standards specifications.

Dersin Amaci
(Course Objectives)

Bu ders gesitli sinir durum, malzeme ve malzeme se¢imi, iretim prosedirleri ve
detaylandirma ile ilgili olarak celik yapilarin davranisi ve tasarimini kapsamaktadir.
Dersin blyuk bir b6limi insaat mihendisligi uygulamalarinda kullanilan yorulma ve
kirilma sinirt durumuna ayrilmistir, bu kisimda (AASHTO, Eurocode 3) degisik
standartlara gore oncelikli olarak kopriler incelenecektir. Konuyu zenginlestirmek igin
ders boyunca gé¢me analizi, gliglendirme stratejileri gibi kiiglik kiiglik konular sunumlar
halinde verilecektir.

This course covers the behavior and design of steel structures as related to various limit
states and material and material selection, fabrication procedures, and detailing. A large
portion of the course will be dedicated to the consideration for the fatigue and fracture
limit state as used in civil engineering applications, primarily in bridges (AASHTO,
Eurocode 3). Case studies of forensic investigations, failure analysis, and retrofit
strategies will be presented throughout the course to enhance the material.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

. celik yapilarda yorulma

. yorulmaya etki eden 6nemli faktérler

. degisik genlikli yliiklemelerde tekrar sayim proseddri
. elemanlarin yorulma dmdirlerinin belirlenmesi

. artik yorulma émriiniin belirlenmesi

. takviyeler, tamirler

. iyilestirme
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. fatigue in steel structures




. primary factors affecting fatigue life

. estimate the fatigue life of a member
. conduct strengthening

. rehabilitation

. enhancement

NooubhbwnN

. cycle counting procedure for variable amplitude loading

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Giris 1-2
2 | Yorulma kirilma ylizeylerinin karakteristikleri 1-2-3
3 | Kinlma mekanigine giris ve ¢atlak elemanlarda gerilme analizi 2-3-4
4 |Uygulama 1-2-3-4
5 |Yorulma prosediiri 3-4
6 |Yorulma yiklemesi 3-4
7 |Yorulma émru verileri 2-3-4-5
8 [|Yorulma émrini etkileyen 6nemli faktorler 2-3-4-5
9 |Degisik genlikli yiiklemelerde tekrar sayim prosediiri 3-4-5
10 JUygulama 1-2-3-4-5
11 JEurocode 3 ‘e gore yorulma 6émri boyutlandirma kurallari 1-2-3-4-5-6
12 JUygulama 1-2-3-4-5-6
13 JAASHTO’ ya gore yorulma émri boyutlandirma kurallari 1-2-3-4-5-6-7
14 JUygulama 1-2-3-4-5-6-7
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 |Introduction 1-2
2 | Characteristics of fatigue fracture surfaces 1-2-3
3 ]Basics of Fracture Mechanics and Stress Analysis of Cracked Bodies 2-3-4
4 ) Exercises 1-2-3-4
5 [Nature of the fatigue process 3-4
6 |Fatigue loading 3-4
7 |Fatigue life data 2-3-4-5
8 | Primary factors affecting fatigue life 2-3-4-5
9 ]Cycle counting procedure for variable amplitude loading 3-4-5
10 |Exercises 1-2-3-4-5
11 |Basic Fatigue Design Concepts in Eurocode3 1-2-3-4-5-6
12 |Exercises 1-2-3-4-5-6
13 |Basic Fatigue Design Concepts in AASHTO 1-2-3-4-5-6-7
14 |Exercises 1-2-3-4-5-6-7




Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) 1 > 3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik muihendislik

problemlerini belirleme, formiile etme ve ¢6zme becerisi.

Kiresel, kltlirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglik, givenlik ve refahi géz oniine alarak ¢6zim dreten miihendislik tasarimi
uygulama becerisi.

3 | Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 |Imihendislik ¢ozlimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki X
etkilerini géz 6nlinde bulundurarak bilingli kararlar verme becerisi.

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

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

6 ¢ikarmak icin mihendislik yargisini kullanma becerisi. X
7 Uygun o6grenme 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,
cultural, social, environmental, and economic factors.

3 | An ability to communicate effectively with a range of audiences.

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
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 Metal Yapi Elemanlarinda Yorulma Ders notlari E. Uzgider, B.O. Caglayan (Lecture
(Textbook) Notes prepared by E. Uzgider and B. O. Caglayan)

e 1. A Fatigue Primer for Structural Engineers, Fisher, Kulak and Smith
Diger Kaynaklar

(Other References)

2. AASHTO, American Association of State Highway And Transportation Manuel
Eurocode 3 Fatigue Design

Odevler ve Projeler
(Homework & Projects)

Odevler, ders siiresince 2 kere verilecektir. Odevler, temiz, anlasilir sekilde ve
gerekmesi durumunda muhendislik gizimleri ile sonug bélimiinde agiklamalar
icermelidir. Odevler istenilen hafta dersin basinda teslim edilmelidir.

Homework will be assigned at times (2 times) throughout the class. Assignments
should be done neatly and submitted on engineering paper, with final solutions
clearly summarized and marked. Assignments are to be turned in at the beginning of
the lecture on the date due

Laboratuvar Uygulamalari
(Laboratory Work)

Yok

None

Bilgisayar Kullanimi
(Computer Usage)

Rain Flow yontemi bilgisayar ortaminda programlanacaktir

Rain flow method will be encoded

Diger Uygulamalar
(Other Activities)

Derse katilim %70 olmalidir.

Attendance to the lecture 70%

Basari Degerlendirme
Sistemi
(Assessment Criteria)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Faaliyetler
(Activities)

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)




