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Dersin Amaci

(Course Objectives)

1-Elastik stabilitenin temel kavram ve ilkelerini hakkinda farkindalik yaratmak.

2- Kolonlarin ve kafes sistemlerin tasariminda stabilite kavramini kullanma becerisini
kazandirmak.

4- Egri eksenli cubuklar, cerceveler ve plaklarin tasariminda stabilite kavramini kullanma
becerisini kazandirmak

1-To provide to learn the basic concepts and principles of elastic stability,
2-To give an ability to use the stability concept on the design of columns and trusses,
3-To give an ability to use the stability concept on the design curved bars, frames and plates.

Dersin igerigi

(Course Content)

Stabilite analizine giris. Konservatif kuvvet alanlari. Stabilitede genel yaklasim. Burkulma tirleri.
Mekanik stabilite modelleri. Bir serbestlik dereceli modeller. iki serbestlik derecel imodeller.
Kusurlu geometrilerin modellenmesi. Kolonlarin elastik burkulmasi: Kiris teorisi. Kirig-kolon
teorisi. Sureklilik kosullari. Euler halleri. Cergevelerin burkulmasi. Enerji Yontemleri: Rayleight-
Ritz Yontemi, Galerkin , Modified Galerkin , Vianello Methotlari. Sonlu Farklar Yéntemi. Yanal
burkulma. Halkalar ve kemerlerin burkulmasi. Cergeve ve plak burkulmasi. Korunumlu olmayan
sistemler.

Introduction to stability analysis. Conservative force fields. Basic approach to stability. Type
of bucklings. Mechanical Stability Models: One-degree of freedom model. Two degree of
freedom model. Model of imperfect geometries. Elastic buckling of columns: Beam Theory.

Beam-column theory. Continuity conditions. Euler cases. Buckling of frames. Energy Methods:
Rayleight-Ritz Method , Galerkin Method. Modified Galerkin Method. Vianello Method, Finite
difference method. Lateral Buckling. Buckling of rings and arches. Buckling of Frames and
plates . Nonconservative systems .

Dersin Ogrenme Ciktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1-Stabilite problemlerine matematik, fen ve mihendislik bilgilerini kullanabilir. [1a, 1b, 2a]

2- Insaat Mihendisligi uygulamalarinda karsilagilan stabilite konusundaki karmasik problemlerin
analizi ve ¢6zUmu igin gerekli olan modern teknikleri ve araglari segebilir ve kullanabilir. [1a,4a].
3- Karmasik bir sistemin glivenlik, ekonomi ve estetik gibi kisit ve kosullar altinda belirli
gereksinimleri karsilayacak sekilde stabilite faktoriini de probleme katarak tasarlayabilir.
[3a,11a]

[Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Students, who pass the course satisfactorily can :

1- Use knowledge of mathematics, science and engineering for stability problems, [1a, 1b, 2a]
2 - Select and use the techniques, skills and modern engineering tools necessary for
engineering practice in stability problems, [1a, 4a, 11a].

3- Design a system to meet desired needs within realistic constraints such as safety, economy,
and esthetics by considering the stability factor. [3a]

[Note: Numbers in brackets are indicating the related program outcomes]
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S.P.Timoshenko and J.M. Gere, Theory of Elastic Stability , Dover, New York, 2009.

1- Z.P.Bazant and L. Cedolin , Stability of Structures: Elastic, Inelastic, Failure & Damage
Theories, World Scientific, 2010.

2- M. Ciarletta, D. lesan, Non-classical Elastic Solids, Longman, 1993.

3- Alfutov, N. A., Stability of Elastic Structures, Springer Verlag, 2000.

4- Allen, H. G., and Bulson, P.S., Background to Buckling, McGraw Hill Book Company,
1980.




'Yardimci Kaynaklar 5- Chen, W. F., and Lui, E. M., Structural Stability: Theory and Implementation, Elsevier

(Other References) Science Publishing Co, Inc, 1987.

1975.
Group, 1999.

Butterworth-Heinemann, 2006.

6- Brush, D. O., and Almroth, B. O., Buckling of Bars, Plates and Shells, Mc Graw Hill Co.,
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8- George J. Simitses and Dewey H. Hodges, Fundamentals of Structural Stability,

HAFTALIK KONULAR/COURSE PLAN

Hafta/Week

Ders Konulari/Topic

ODEV/ HOMEWORK

Girig ve Temel Bilgiler: Stabilite analizine giris. Konservatif kuvvet
alanlari. Stabilitede genel yaklagim. Burkulma turleri.

Introduction and Fundamentals: Concept of stability.
Conservative force fields. Basic approach to stability. Type of
buckling.

Mekanik Stabilite Modelleri. Bir serbestlik dereceli modeller. ki
serbestlik derecelimodeller. Geometrik kusurlu modeler.
Mechanical Stability Models: One-degree of freedom model. Two
degree of freedom model. Model of imperfect geometries.

Kolonlarin Elastik Burkulmasi: Kiris teorisi. Kirig-Kolon teorisi.

Elastic Buckling of Columns: Beam Theory.
Beam-Column theory.

1.0dev/1st Homework

Sureklilik kogullari. Euler halleri.

Continuity conditions. Euler cases.

Ornekler
Examples.

Cercevelerin burkulmasi.
Buckling of frames.

2.0dev/2" Homework

Enerji Yontemleri

1. ARASINAV
Energy Methods

1st MIDTERM

Enerji Yontemleri: (Yaklasik Yontemler)
Rayleight-Ritz Yéntemi.
Energy Methods: (Approximate Analysis)
Rayleight-Ritz Method.

Galerkin Yéntemi. Degistiriimis Galerkin Yéntemi.
Galerkin Methos. Modified Galerkin Method.

3.0dev /3 Homework

10

Vianello yontemi. Sonlu Farklar Yontemi.
Vianello Method, Finite Difference method.

11

Yanal Burkulma.
Lateral Buckling.

4.0dev/ 4t Homework

12

Halkalar ve kemerlerin burkulmasi
2. ARA SINAV

Buckling of rings and arches
2nd MIDTERM

13

Buckling of plates.
Plaklarin Burkulmasi.

5.0dev/ 51" Homework

14

Nonconservative systems .
Korunumsuz sistemler.




DERSIN DEGERLENDIRME SiSTEMi

(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
L Odevler (Homework) 5 %10
Yariyil Igi - -
Galismalari Aktif PS (Active PS) 5 %10
(Semester Ara sinavlar (Midterm Exams) 2 %34
Activities) Yoklama (Attendance) 42 %6

YARIYIL SONU SINAVI (FINAL EXAM) 1 %40
Toplam (Total) %100
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AKTS-iS YUKU TABLOSU / (ECTS-WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

14

56

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

13

13

Kisa Sinavlar (Hazirlik Siiresi Dahil)
(Quizzes (Preparation included))

Dénem Odevi / Projesi
(Term Project)

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Disi Galisma Siiresi
(Out class working time)

12

12

Odevler
(Homework)

20

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

12

24

Proje
(Projects)

Laboratuvar
(Laboratory Work)

Toplam s Yiikii (saat)
(Total Work Load (h))

125

Dersin AKTS Kredisi (Toplam is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))
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Koordinator / Hazirlayan
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Onaylayan
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