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Giris, isin tanimi ve hesabi. Sekil degistirme enerijisi. Virtlel is ilkesi. Toplam potansiyel
eneriji ilkesi. Toplam potansiyel eneriji ilkesi kullanilarak eksenel eleman problemlerinin
¢6ziim, kafes sistemler, kafes sistemlerin ¢coziimiinde bilgisayar programlama alt
yapisinin olusturulmasi, 6zel durumlar(egik mesnet, elastik mesnet, sicaklik etkisi, montaj
hatasi). Esdeger potansiyel eneriji ile egilme elemani, hiperstatik problemler. Cergeve
sistemlerin ¢6zlim{, cergeve sistemler igin bilgisayar programlama alt yapisinin

Dersin Tanimi olusturulmasi. Sonlu elemanla yapi sistemlerinin ¢dzimdine giris.

(Course Description) Introduction, definition of work. Strain energy. Virtual work principle. Principle of total
potential energy. The solution of axial elements by using total potential energy. Truss
systems, introduction to computer programming of truss system. Special cases such as
inclined support, elastic support, temperature effect, assembly error. The solution of
bending elements by using equivalent potential energy, hyperstatical problems. The
solution of frame elements by using equivalent potential energy, introduction to
computer programming of frames. Introduction to finite element for structures.

. Matrix algebra, stiffness, assemblage of the elements, transformation of elements
. Static analysis for axial, bending, frame elements

. Applications for truss, frame elements

. Applications for structures by using finite element method

1. Enerji metotlarini kullanarak miihendislik yapilarinin analizinin yapmak.
Dersin Amaci 2. Yapilarin analizi igin bilgisayar programlamanin alt yapisini olusturmak.
(Course Objectives) 1. The analysis of structures by using energy principles

2. The computer programming to obtain solution of structures.

1. isin tanimu, virtiel is ilkesi

2. Toplam potansiyel eneriji

3. Matris islemleri, rijitlik, elemanlarin birlestirilmesi, donlsim matrisi

4. Eksenel, egilme, cerceve elemanlarinin statik analizi
Dersin Ogrenme 5. Kafes, gergeve elemanlar igin uygulamalar
Ciktilan 6. Sonlu eleman ile yapi sistemleri uygulamalari
(Course Learning 1. Definition of work, virtual work theorem
Outcomes) 2. Total potential energy

3

4

5

6




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Giris, isin tanimi ve hesabi, sekil degistirme enerijisi 1
2 |Virtiel is ilkesi 1
3 | Toplam potansiyel eneriji ilkesi 1-2
4 |Toplam potansiyel eneriji ile eksenel eleman ¢oziimi 1-3-4
5 |Esdeger potansiyel eneriji ile egilme eleman ¢6zimii 1-3-4
6 |Kafes sistemlerin rijitlik matrisinin elde edilmesi 1-3-4
7 | Kafes sistemlerin ¢6ziimiinde bilgisayar programlama alt yapisinin olusturulmasi 5
8 |Ozel durumlar (Egik mesnet, elastik mesnet, sicaklik etkisi, montaj hatasi) 3-4-5
9 |Ozel durumlar (Egik mesnet, elastik mesnet, sicaklik etkisi, montaj hatasi) 3-4-5
10 |Esdeger potansiyel enerjinin ¢erceve sistemlere uygulanmasi 3-4-5
11 ]Eleman matrisi, elemanlarin birlestirilmesi, donisiim matrisi 3-4-5
12 |Cerceve sistemler icin bilgisayar programlama alt yapisinin olusturulmasi 5
13 [Yapi sistemlerinin sonlu elemanlarla analizi 6
14 ]Yapi sistemlerinin sonlu elemanlarla analizi 6
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 |Introduction, definition of work, strain energy 1
2 |Virtual work principle 1
3 |Total potential energy principle 1-2
4 |The solution of axial elements by using total potential energy 1-3-4
5 ] The solution of bending elements by using equivalent potential energy 1-3-4
6 |Stiffness matrix for truss system 1-3-4
7 }Introduction to the computer programming of truss system 5
8 |Special cases such as inclined support, elastic support, temperature effect, assembly error 3-4-5
9 |Special cases such as inclined support, elastic support, temperature effect, assembly error 3-4-5
10 |The solution of frame elements by using equivalent potential energy 3-4-5
11 |]Stiffness matrix, assembly of elements, transformation matrix 3-4-5
12 [Introduction to the computer programming of frames 5
13 [JAnalysis of structures by using finite element method 6
14 |Analysis of structures by using finite element method 6




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 |saglk, givenlik ve refahi gbz oniine alarak ¢o6ziim 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 |mihendislik ¢oziimlerinin 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, gorevleri 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.
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.
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) Boliim onayi (Department approval)




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

Ders Kitabi Akoz, A.Y., Enerji Yontemleri Ve Yapi Sistemleri, Birsen Yayinevi, 2005.
(Textbook)

1. Akdz, A.Y., Yapi Statigi, Caglayan Kitabevi, 2007.

2. Omurtag M.H., Cubuk Sonlu Elemanlar, Birsen Yayinevi, 2010.

3. Omurtag M.H. ve Eratli N.,, C6ziimli Cubuk Sonlu Eleman Problemleri, Birsen
Diger Kaynaklar Yayinevi, 2010.

(Other References)

4. Mcguire, W., Gallanger, R.H., Ziemian, R.D., Matrix Structural Analysis,
John&Wiley, 2000.

5. Tauchert, T.R., Energy Principles in Structural Mechanics, McGraw-Hill, 1974.

6. Tezcan, S., Cubuk Sistemlerin Elektronik Hesap Makinesinde C6ziimii, Ari Kitabevi,
1970.

Odevler ve Projeler
(Homework & Projects)

2 adet 6dev, 1 adet proje ve 1 adet donem ddevi verilecek

2 homework, 1 project and 1 term Project will be given

Laboratuvar Uygulamalari |Yok

(Laboratory Work) None

Bilgisayar Kullanimi Evet

(Computer Usage) Yes

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)




