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Dersin Adi

Course Name

Yapt Sistemlerinde Enerji Metodlai

Energy Methods in Structural Systems

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
INS 455 25 4 2 1 0
INS 455E
Boéliim / Program Insaat Miihendisligi
(Department/Program) (Civil Engineering)
Dersin Tiirii Segimlik Dersin Dili Tiirkce / Ingilizce
(Course Type) (Elective) (Course Language) (Turkish) / (English)

Dersin Onkosullar
(Course Prerequisites)

(MUK 201 MIN DD veya MUK 201E MIN DD veya MUK 203 MIN DD veya MUK 203E MIN DD)
ve (MUK 202 MIN DD veya MUK 202E MIN DD veya MUK 204 MIN DD veya MUK 204E MIN DD)

Dersin mesleki bilesene
katkisi, %0

(Course Category

by Content, %)

Temel Temel Miihendislik Tasarim Insan ve Toplum Bilim
Bilim Miihendislik (Engineering Design) (General Education)
(Basic (Engineering Science)
Sciences)
100

Dersin icerigi
(Course Description)

Giris, igin tanim ve hesab1. Sekil degistirme enerjisi. Virtiiel is ilkesi. Toplam potansiyel ve tamamlayici
enerji ilkeleri. Toplam potansiyel enerji ile eksenel eleman ¢oziimii, kafes sistemler, kafes sistemlerin
¢oziimiinde bilgisayar programlama alt yapisinin olusturulmasi, 6zel durumlar(egik mesnet, elastic mesnet,
sicaklik etkisi, montaj hatasi). Esdeger potansiyel enerji ile egilme elemani, hiperstatik problemler.
Cergeve sistemlerin ¢oziimii, ¢erceve sistemler i¢in bilgisayar programlama alt yapisinin olusturulmasi.
Yapi sistemlerinin dinamik analizi.

Introduction, definition of work. Strain energy. Virtual work principle. Principles of total potential and
complementary 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, hyperstatic problems. The solution of frame elements by using equivalent potential
energy, introduction to computer programming of frames. Dynamic analsis.

Dersin Amaci

(Course Objectives)

1. Enerji metotlarin1 kullanarak mithendislik yapilarinin analizinin yapmak.
2. Statik, dinamik ve termal yiikler etkisindeki yapilar i¢in bilgisayar programlamanimn alt
yapisini olusturmak.

1. The analysis of structures by using energy principles
2. The computer programming to obtain solution of structures under thermal, static and
dynamic mechanical forces.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi tamamlayan 6grenci,

Isin tanm, virtiiel is ilkesi

Toplam ve esdeger potansiyel enerji

Matris iglemleri, rijitlik, elemanlarin birlestirilmesi, doniisim matrisi
Eksenel, egilme, cerceve elemanlarinin static analizi

Kafes, cergeve elemanlar igin uygulamalar

Dinamik analiz

ogkrwdE

Students completing this course will be able to

Definition of work, virtuel work theorem

Total and equivalent potential energy

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

Applications for truss, frame elements

Dynamic analysis
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Ders Kitabi
(Textbook)

Akoz, AY., Enerji Yontemleri ve Yapi Sistemleri, Birsen Yayinevi, 2005.

Diger Kaynaklar

(Other References)

Akoz, A.Y., Yapi Statigi, Caglayan Kitabevi, 2007.
Omurtag M.H., Cubuk Sonlu Elemanlar, Birsen Yayievi, 2012.

Nooarwh

Omurtag M.H. ve Eratli N.,, C6ziimlii Cubuk Sonlu Eleman Problemleri, Birsen Yayievi, 2012.
Mcguire, W., Gallanger, R.H. Ve Ziemian, R.D., Matrix Structural Analysis, John&Wiley, 2000.
Tauchert, T.R., Energy Principles In Structural Mechanics, Mcgraw Hill, 1974,

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

Odevler ve Projeler

(Homework & Projects

Ogrencilere 2 adet 6dev ve 2 adet proje 6devi verilecek

2 homework and 2 project homework will be given

Laboratuar uygulamalar1 | Yok

(laboratory work) None

Bilgisayar Kullanim Evet

(Computer Use) Yes

Diger Uygulamalar Yok

(Other Activities) None

Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmede Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)

(Assessment Criteria)

Y1l i¢i Smavlan
(Midterm Exams)

Kisa Smmavlar

(Quizzes)

Odevler 2
(Homeworks)

Projeler 1
(Projects)

20

Dénem Odevi 1
(Term Paper)

35

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawi 1
(Final Exam)

40




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris, isin tanimu ve hesabi, sekil degistirme enerjisi 1
2 Virtiiel is ilkesi 1
3 Toplam potansiyel ve tamamlayici enerji ilkesi 1-2
4 Toplam potansiyel enerji ile eksenel eleman ¢6ziimii 1-3-4
5 Esdeger potansiyel enerji ile egilme eleman ¢oziimil 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, elastic mesnet, sicaklik etkisi, montaj hatast) 3-4-5
9 Ozel durumlar (Egik mesnet, elastic mesnet, sicakhik etkisi, montaj hatast) 3-4-5
10 Esdeger potansiyel enerjinin gergeve sistemlere uygulanmasi 3-4-5
11 Eleman matrisi, elemanlarin birlestirilmesi, doniistim matrisi 3-4-5
12 Cergeve sistemler i¢in bilgisayar programlama alt yapisinin olusturulmasi 5
13 Yapu sistemlerinin dinamik analizi 6
14 Yapi sistemlerinin dinamik analizi 6
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, definition of work, strain energy 1
2 Virtual work principle 1
3 Total potential energy and complementary 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 Dynamic analysis 6
14 Dynamic analysis 6




Dersin insaat Miihendisligi Programyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢ciktilar)

Katki
Seviyesi

1|2

3

Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi.

Deney tasarlama, deney yapma, veri toplama, sonuglar: analiz etme ve yorumlama becerisi.

o

Bir sistemi, triini veya siireci ekonomik, cevre, sosyal, politik, etik, saglik ve giivenlik, yapilabilirlik ve
surdiirebilirlik gibi gercekgi kisitlar ve kosullar altinda, belirli gereksinimleri karsilayacak sekilde tasarlama
becerisi.

Farkl: disiplinli takimlarda galisabilme becerisi.

Miihendislik problemini belirleme, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluklara sahip olma bilinci.

Etkin sozlii ve yazili iletisim kurabilme becerisi.

S|lQQ|=s |

Miihendislik ¢oziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak igin genis kapsamli bir egitime
sahip olma 6zelligi.

Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi.

Giincel/cagdas konulara iligkin bilgi sahibi olma &zelligi.

Miihendislik uygulamalar i¢in gerekli teknikleri, ¢agdas miihendislik ve hesaplama donanimlarini
kullanabilme becerisi.

1: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Civil Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science and engineering

X

An ability to design and conduct experiments, as well as to analyze and interpret data

o

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

An ability to function on multidisciplinary teams

An ability to identify, formulate and solve engineering problems

An understanding of professional and ethical responsibility

An ability to communicate effectively
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The broad education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context

A recognition of the need for and an ability to engage in life-long learning

A knowledge of contemporary issues

XX

An ability to use the techniques, skills and modern engineering tools necessary for engineering practice

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

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




