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Dersin Adi: Celik Kopriler

| Course Name: Steel Bridges

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 420 8 2,5 4 2 1 -
Bolim/Program insaat Mithendisligi
(Department/Program) | (Civil Engineering)
Dersin Turii Segmeli Dersin Dili Tirkce
(Course Type) (Elective) (Course Language) (Turkish)
Dersin Onkosullar INS 411/411E min DD veya INS 344/344E 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, %) 3 i 100 -

Dersin Tanimi
(Course Description)

Tarihce. Koprilerin Siniflandiriimasi.  Yonetmelikler. Demiryolu Koprileri. Karayolu
Koprileri. Kafes Kirisli Kopriler. Kompozit Kirisli Kopriler. Kdprii Stabilitesi. Rlizgar, Lase
ve Fren Baglantilari. Kablo Askili ve Asma Koépriiler. Yapisal Ozellikleri. Projelendirme
Esaslari. Mesnetler ve Genlesme Derzleri.

History. Classification of Steel Bridges. Design Codes. Railway Bridges. Highway Bridges.
Truss Girder Bridges. Composite Girder Bridges. Stability of Bridges. Braces for Wind,
Earthquake, Lateral and Breaking Loads. Cable Suspended and Cable-Stayed Bridges.S
tructural Charesteristics. Design Considerations. Supports and Expansion Joints.

Dersin Amaci
(Course Objectives)

1. Celik kdprilerin tasarim esaslari konusunda bilgilendirmek

2. Celik demiryolu kopriileri, tastyict elemanlari, birlesimlerinin tasarimini 6gretmek
3. Celik karayolu koprileri, taslyici elemanlari, birlesimlerinin tasarimini 6gretmek

4. Celik koprilerde fren, lase, riizgar, deprem, yorulma ve durus emniyeti hesaplarini
tanitmak

1. to develop skills for understanding the principles of the steel bridges’ design

2. to develop skills for the design of the structural elements and their connections of
different steel railway bridges

3. to develop skills for the design of the structural elements and their connections of
different steel highway bridges

4. to develop skills for the design controls of structural elements such as for wind,
impact, braking and earthquake loads, as well as fatigue calculations and global stability
control checks.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Celik karayolu ve demiryolu képrileri arasindaki farki 6grenme

2. Celik demiryolu koprulerindeki ylkleri tanimlama ve hareketli yiklere karsi gelen
ylikleme modelini olusturabilme

3. Celik karayolu kopriilerindeki yikleri tanimlama ve hareketli yiklere karsi gelen
yikleme modelini olusturabilme

4. Celik tastyici kopri elemanlarini ve birlesimlerini tasarlama

5. Celik koprulerdeki fren, lase, riizgar ve deprem baglantilarini tasarlama ve yorulma ve
durus emniyeti tahkiklerini yapma

1. to understand the difference between the steel railway and highway bridges.
2. to define the loads affected and then to model the moving loads on a steel railway




bridge.

bridge.

as well as fatigue and global stability checks.

3. to define the loads affected and then to model the moving loads on a steel highway

4. to design all the structural elements and their connections of a steel bridge.
5. To do all the design control checks for braking, impact, wind and earthquake forces,

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Kopriu Konstriiksiyonlari ve Tasarimina Giris, Tarihge 1
2 | Koprilerin Siniflandiriimasi 1-2
3 |Genel Projelendirme Esaslari 1-2
4 |Celik Demiryolu Koprileri : Yukler , Yikleme Durumlari, Boyutlandirma Hesaplari 1-2
5 |Raylar, Traversler, Birlesim Detaylari, Agik ve Kapali Tabliye Enkesitleri 2-3-4
6 |Boylama ve Enleme Kirislerin Boyutlandiriimasi, Birlesim Detaylari 4-5
7 Ana Kirislerin Boyt_J_tIandlnlmasu Ana Kiris — Enleme Birlesim Detaylari 4.5
Fren, Lase, Alt ve Ust Rlzgar Baglantilari, Durus Emniyeti, Derzler
3 Celik Karayolu Koprileri : Yikler, Yikleme Durumlari, Tabliye , Kaplamalar, Hadde ve Yapma 9-3-4-5
Dolu Govdeli Ana Kirigli Kbpruler, Kafes Kiris Kopriler
Ortotrop Kopriler : Boyutlandirma, Sandik Kesit, Burulma Rijitliksiz ve Burulma Rijitlikli
9 . U 3-4-5
Boyuna Berkitmeler /Kompozit Kdpruler
10 |Celik Koprilerin Yorulmaya Gore Boyutlandiriimasi 1-2-3-4
11 ]Gergin Celik Kablo Askili ve Asma Kopriiler 1-2-3-4-5
12 |Kopri Mesnetleri 1-2-3-4-5
13 |Képriilerin insa Teknikleri 1-2-3-4-5
14 |Dénem Odevlerinin/Projelerinin Toplanmasi ve Sunulmasi 1-2-3-4-5
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 |iIntroduction to Bridge Construction & Design / History 1
2 |Classification 1-2
3 ]General Design Rules 1-2
4 |Steel Railway Bridges : Loads , Load Combinations, Design Calculations 1-2
5 ]Rails, Sleepers, Assemblies, Open and Closed Bridge Cross Sections 2-3-4
6 |Design of Girders and Beams, Connection Assemblies 4-5
Main Girders,Connection Assemblies of the Main Girder and Transverse Beam
7 |Structural Elements for Braking Forces, Transverse Impact Loads, Wind Loads, Global 4-5
Stability Problems, Expansion Joints
Steel Highway Bridges : Loads, Load Combinations, Deck Types , Decking Materials, Profiled
8 . . . . 2-3-4-5
and Built-up Girder Bridges, Truss Bridges
9 |Bridges : Design, Box Girders, Torsion Resistant and Unresistant Longitudinal Stiffeners 3-4-5
10 |Fatigue Design of Steel Bridges Orthotropic 1-2-3-4
11 |Steel Cable Stayed and Suspended Bridges 1-2-3-4-5
12 |Bridge Supports 1-2-3-4-5
13 |Building-up Methods for Bridges 1-2-3-4-5
14 |Submitting of Term Projects and their Presentations 1-2-3-4-5




Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar)

1 2 3
1 Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik muahendislik X
problemlerini belirleme, formile etme ve ¢6zme becerisi.
Kiresel, kiiltlirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglik, glvenlik ve refahi goéz o6niine alarak ¢6zim Ureten muihendislik 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 kiresel, 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
(Textbook)

Celik Kopriiler, A.Ozgen, E. Uzgider, H. Deren, , iTU insaat Fakiiltesi Yayin;, 1988

Diger Kaynaklar
(Other References)

1. The Design of Modern Steel Bridges , Sukhen Chatteriee, Blackwell Publishing,
2003.

2. Handbook of International Bridge Engineering, Wai-Fah Chen, Lian Duan, CRC
Press, 2014.

3. Bridge Engineering : Design, Rehabilitation & Maintenance of Modern Highway
Bridges, Jim J. Zhao, P.E., F. ASCE & Demetrius E. Tonias, P.E., McGrawHill, 2012

4. Design of Modern Steel Railway Bridges, J.F. Unsworth;2010.

5. Bridge and Highway Structure Rehabilitation and Repair, Mohiuddin A. Khan, Mc
Graw Hill, 2010.

6. Bridge Maintenance, Safety, Management, Life-Cycle Performance and Cost, Luis
C. Neveyv, Taylor & Francis Group, London UK, 2006.

7. Orthotropic Bridges Theory & Design, M.S. Troitsky, J.F. Lincoln Arc Welding
Foundation, Cleveland, Ohio, 1967.

8. Briickenbau; Teil I-1V, Koch;, Werner Verlag, Diisseldorf, Germany, 1971

Odevler ve Projeler
(Homework & Projects)

Ogrencilere celik kdprii tasarimi ve uygulama érneklerine yénelik olarak makaleler ve
kitap bolimlerini kapsayan bir donem 6devi verilecek, son ders saatinde 6devler
toplanacak ve bir sunum yapmalari istenecektir.

As a detailed term homework, journal papers or book chapters related with the
design and application of different types of steel bridges will be given to the
students. They have to submit and present them in the last lesson of the semester.

Laboratuvar Uygulamalari
(Laboratory Work)

Yorulma laboratuvari ziyaret edilecek ve yorulma testleri izlenecektir.

Fatigue laboratory will be visited and fatigue tests will be observed.

Bilgisayar Kullanimi
(Computer Usage)

Odevlerde ve sunumlarda bilgisayar kullanilabilir.

Computer should be used for homework and to make presentations.

Diger Uygulamalar
(Other Activities)

Mumkin olabildiginde, bir kopri santiyesi ziyaret edilecek veya insa edilecek / edilen
kopru ile ilgili seminere katilinacaktir.

A technical visit will be done to a steel bridge site or participating in a seminar given
for a constructed bridge (or a bridge under construction) will be expected.

Basari Degerlendirme
Sistemi
(Assessment Criteria)

Adedi Genel Nota Katki, %
(Quantity) (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 Sinavi
(Final Exam)




