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Course Objective

Bu dersin esas amaci, mithendislik yapilarinin dogrusal olmayan hesab1
ve elastik burkulma yiiklerinin belirlenmesidir. Ozellikle, geometri ve
malzeme degisimi acgisindan dogrusal olmayan davranisin yapisal
coziimlemede ne sekilde dikkate alinmasi gerektigi anlatilmaktadir. Bu
dersin sonunda 0grenci, elastik- plastik davranis ve burkulma yiiklerinin
belirlenmesi konularinda yeterli bilgiye sahip olacaktir. / The objective of
this course is to give an working knowledge on the nonlinear analysis of
structures and elastic buckling loads. Especially, geometric and material
nonlinearity are considered in the analysis. Upon successful completion
of the course, students will have an adequate insight of elastic- plastic,
and bucking behavior of structures.

Dersin Icerigi /

Course Content

Geometri degisimi bakimindan lineer olmayan sistemler, II. Mertebe
teorisi, ardisik yaklasim yontemi, yer degistirme yontemi, dogru eksenli
cubuklarda birim yer degistirme sabitleri ve yiikk terimlerinin
belirlenmesi, hesap esaslari, burkulma yiiklerinin hesabi, malzeme
bakimindan lineer olmayan sistemler, lineer olmayan sekil
degistirmelerin yayili olmamasi hali, plastik mafsal kavrami, limit
yiiklerin hesabi. / Geometrically nonlinear structures, second order
theory, iterative method, deflection method, stiffness and loading
properties, concept and foundations, determination of buckling loads,
materially nonlinear structures, spread of yielding, plastic hinge concepts,
ultimate loads.

Dersin Ogrenme
Ciktilar: / Course

Learning Outcomes

Ogrenciler bu ders ile, yapisal sistemlerin hesabinda dogrusal olmayan
davranisin ne sekilde dikkate alinacagi, limit yiikler ile elastik burkulma
yiiklerin nasil hesaplanacagi konusunda yeterli bilgiye sahip olacaktirlar.
/ Students will learn how to consider nonlinear behavior in the structural
analysis and determine ultimate loads and elastic buckling loads.

KAYNAKLAR / SOURCES
Cakiroglu, A., Ozer, E., Malzeme ve Geometri Bakimindan Lineer
Ders Kitab1 / Textbook Olmayan Sistemler, Cilt 1, Matbaa Teknisyenleri Basimevi, 1980.
Chen, W.F., Plasticity in Reinforced Concrete, McGraw Hill Book
Company, 1982.
Lawo-Thierauf, Stabtragwerke, Matrizenmethoden der statik und
dynamik, Friedr.Vieweg&Sohn Braunschweig/Wiesbaden.
Cook, R.D., Malkus, D.S., and Plesha, M.E., and Witt R.J., Concepts
. and Applications of Finite Element Methods, 4 th Edition, John Wiley
Diger Kaynaklar / & Sons, INC, 2001.
Other Sources Cakiroglu, A., Hiperstatik Sistemlerin Hesap Metotlar;, ITU Insaat
Fakiiltesi Matbaasi, 1992.
Ozer, E., Determination of Second-Order Limit Load by a Method of
Load Incremennts, Bulletin of the Technical University of Istanbul, Vol.
40, No. 4,815-836, 1987.




HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI

Hafta / Konular / Subjects On Hazirhk / Related
Week Preparation

1 Dogrusal olmayan davranig, tiirleri ve nedenleri, yapisal | Tiim kaynaklar / Entire
sistemlerinin artan yiikler altindaki davranislari. / Classification of f
nonlinearity, behavior of structural systems under incremental references
loads.

2 Dogrusal olmayan sistemlerin sayisal ¢oziim yontemleri, ardisik | Tiim kaynaklar / Entire
yaklasim teknikleri, limit yiik ve burkulma yiikii. / Numerical | references
analysis of nonlinear structures, ultimate and buckling loads.

3 Geometri degisimleri bakimindan lineer olmayan sistemler, ikinci | Tiim kaynaklar / Entire
mertebe teorisi, stabilite ve burkulma / Geometrically nonlinear | references
structures, second-order theory, stability and buckling.

4 Ikinci mertebe etkileri, ikinci mertebe teorisine gdre hesap ve | Tiim kaynaklar / Entire
burkulma ytiklerinin hesabi. / Second-order effects, analysis based | references
on second order theory, analysis of buckling loads.

5 Uygulama-1 / Application | -

6 Malzeme agisindan dogrusal olmayan sistemler, akma (kirilma) | Tiim kaynaklar / Entire
kriterleri, elastoplastik malzemeden yapilmis kesitler, betonarme f
kesitler. / Materially nonlinear structures, yield criteria, elastic- relerences
plastic materials, reinforced concrete sections.

7 Uygulama-2 / Application II -

8 Ara sinav / Midterm -

9 Plastik mafsal hipotezi, plastik mafsal teorisine gore hesap, yiik | Tiim kaynaklar / Entire
artimi yontemi ile limit yiikiin bulunmasi / A fundamental f
hypothesis of the plastic theory, analysis based on plastic hinge felerences
assumption, determination of ultimate loads.

10 Uygulama-3 / Application III -

11 Dogrusal olmayan statik analiz, ikinci mertebe limit yiikiin hesab1 | Tiim kaynaklar / Entire
icin bir yiik artim1 yontemi. / Pushover analysis, incremental f
method for second-order analysis at ultimate load. relerences

12 Uygulama-4 / Application [V -

13 Ara smav / Midterm -

14 Performansa dayali tasarim ve degerlendirme. / Performance based | Tiim kaynaklar / Entire
design and evaluation of RC structures.

references
15 Uygulama-5 / Application V -
16 Odevlerin sunumu ve kontrolii / Summary of the homework’s -

and checks.




DEGERLENDIRME SIiSTEMi / EVALUATION SYSTEM

Yaniyil I¢i Calismalari / In-Term Studies Sayis1/ Katki Pay1 /
Number Percentage of Grade

Devam / Attendance
Laboratuar / Lab
Uygulama / Application
Arazi Caligmasi / Field Work
Derse Ozgii Staj / Special Course Internship
Odev / Homework Assignments 10
Sunum / Presentations 10
Projeler / Project
Seminer / Seminar
Ara simavlar / Mid-Terms 2 40
Final / Final 1 40

TOPLAM / TOTAL 100
Yariyil i¢i Calismalarin Basar1 Notuna Katkis: / 60
Percentage of In-Term Studies
Yariyll Sonu Sinavinin Basar: Notuna Katkisi / 40
Percentage of Final Examination

TOPLAM/TOTAL 100

DERSIN OGRENIM CIKTILARININ PROGRAM YETERLILIKLERI iLE ILiSKiSi
/ THE RELATIONSHIP BETWEEN COURSE LEARNING OUTCOMES AND

PROGRAM COMPETENCIES
Program Yeterlikleri/Ciktilar Katk Duz.eyl .
No . *Level of Contribution
Program Competencies/Outcomes 1 5 3 4
*1 en diistk, 2 diisiik, 3 orta, 4 yiiksek, 5 en yliksek
*1 Lowest, 2 Low, 3 Average, 4 High, 5 Highest
AKTS iS YUKU TABLOSU / ECTS WORKLOAD TABLE
Stiresi Toplam
Etkinlikler / Activities Sayis1 (Saat) is Yiikii
Ders Siiresi (Sinav haftasi dahildir: 16x toplam ders saati)/
15 3 45
Course hours
Laboratuar/ Lab - - -
Uygulama/ Application - - -
Derse Ozgii Staj(varsa)/ Special Course Internship - - -
Arazi Calismast/ Field Work - -
Sinif Dis1 Ders Calisma Siiresi (On ¢alisma, pekistirme)/ 15 3 45




Study hours out of class

Sunum / Seminer Hazirlama/ Presentations/ Seminar - -

Proje/ Project

Odevler/ Homework Assignments 1 30 30
Ara sinavlar/ Mid-Terms 2 4 8
Yariyil Sonu Sinavi/Final Examination 1 4 4

Toplam Is Yiikii / Total Workload 132

Toplam Is Yiikii / 30 (s) / Total Workload / 30(h) 4.4
AKTS Kredisi / ECTS Credit 4




