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Yapi Sistemlerinin Hesabinda Matris Y 6ntemler .
INM 6502 BAHAR / SPRING
/ Matrix Method of Structural Analysis

Yerel Kredisi / AKTS Kredisi / Ders Uygulama Laboratuvar

Local Credit ECTS Credit (saat/hafta) / (saat/hafta) / (saat/hafta)

Lecture Application Laboratory

(hour/week) (hour/week) (hour/week)
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On Kosul(lar) /

Pre-requisites

Dersin Dili /

Course Language

Tiirkge / Turkish

Dersin Seviyesi

Lisansusti / Graduate

Dersin Tiirii /

Universite / University

Zorunlu / Compulsory

Secmeli / Elective

Course Type X
Uzmanlik/Alan Genel Kiiltiir
Temel Meslek Dersleri / _ ‘ ‘
Dersin Kategorisi / Dersleri / Major Area | Dersleri / General
Core Courses
Course Category Courses Cultural Courses
X

Dersin Sunum Sekli /

Yiiz-ylize / Face-to-face

Uzaktan Egitim / Distance

Learning
Mode of Delivery
X

Dersin Koordinatorii/ )

Bilge Doran
Course Coordinator
Dersi Veren(ler) /

Bilge Doran

Lecturer(s)




Dersin Asistan(lar)1 /

Assistant(s)

Dersin Amaci /

Course Objective

Matris yontemler yardimiyla diizlemsel ve/veya uzaysal tasiyici
sistemlerin ¢oziimii, cubuklar i¢in sonlu elemanlar yontemine giris / The
analysis of 2D and/or 3D frame systems using matrix method,
introduction to finite element method.

Dersin Icerigi /

Course Content

Diizlemsel ve/veya uzaysal ¢ubuk sistemlerin matris yontemler ile sabit
dis tesirler altinda ¢6ziimii ile kesit tesirlerinin hesabi, hareketli yiikler
icin ¢Ozlim-tesir cizgileri, genel sonlu elemanlar formiilasyonu /
Analysis of 2D frame system under dead and live loads using matrix
method and the general formulation of finite element method.

Dersin Ogrenme
Ciktilar1 / Course

Learning Outcomes

Bu ders, yapisal sisitemler ig¢in pekcok paket program tarafindan
kullanilan ¢6ziim algoritmasinin daha iyi anlasilabilmesi ig¢in, matris
yontem ve sonlu elemanlar yoOnteminin temel esaslarimi vermeyi
hedeflemektedir / This course will explore the concept and foundations of
matrix/finite element calculation to better understand fundamental
aspects of structural analysis algorithm used by popular software
package.

KAYNAKLAR /SOURCES

Ders Kitabi / Textbook

Lawo-Thierauf, Stabtragwerke, Matrizenmethoden der statik und
dynamik, Friedr.Vieweg&Sohn Braunschweig/Wiesbaden.

Doran, B., Yap1 Sistemlerinin Coziimiinde Matris Yontemler
(Basima verildi).

Diger Kaynaklar /

Other Sources

Livesley, R.K., Matrix Methods of Structural Analysis, 2 nd Edition,
Pergamon,1975.

Cakiroglu, A., Ozer, E., Malzeme ve Geometri Bakimindan Lineer
OlmayanSistemler, Cilt 1, Matbaa Teknisyenleri Basimevi, 1980.
McGuire, W., Gallagher, R.H., and Ziemian, R.D., Matrix Structural
Analysis,2 nd Edition, John Wiley, 2000.

Cook, R.D., Malkus, D.S., and Plesha, M.E., Concepts and Applications
of Finite Element Methods, 4 th Edition, John Wiley, 2002.

Megson, T.H.G., Structural and stress analysis, Second edition, Elsevier
Butterworth-Heinemann 2005.

HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI

Hafta / Konular / Subjects On Hazirlik / Related
Week Preparation
1 Cubuk sistemlerin matrislerle hesabinda genel esaslar / Tiim kaynaklar / Entire
Fundamentals of matrix evaluation references
2 Matris yer degistirme yontemi ve matris kuvvet yontemi / Matrix | Tlim kaynaklar / Entire
deflection and force method references
3 Matris yer degistirme yontemi: elemanda matris bagintilari, | Tiim kaynaklar / Entire
eleman rijitlik matrisi / Matrix deflection method: matrix equation | references




for single elements, stiffness matrix

4 Toplam sistemde matris bagmntilar1 / Matrix equation for structure Tum kaynaklar / Entire
references
5 Diiglim noktasi/ eleman yiikleri ve mesnet hareketleri / Node/ -
element loads and restraint movements
6 Riyjitlik matrisinin dogrudan olusturulmasi, tesir ¢izgileri / Direct Tum kaynaklar / Entire
stiffness method, Influenced lines references
7 Coztimli 6rnekler / Examples B
8 1. Yilici sinavi / First mid-term examination -
? Cubuk sistemlerde sonlu elemanlar yontemine giris / Introduction Tim kaynaklar / Entire
to finite element method references
10 Sekil fonksiyonlar1 ve eleman matrisleri i¢in formiilasyon / Shape -
functions and formulation for element matrices
11 Tiim kaynaklar / Entire
Eksenel kuvvet elemani1 / Bar element
references
12 Egilme ve cergeve elemanlari-Bernouilli ve Timoshenko c¢ubuk -
kurami1 / Frame element-formulation based on Bernouilli and
Timoshenko beam theory
13 Formiilasyon teknigi-varyasyonal yontemler / Formulation -
techniques: variational methods
14 Genel sonlu eleman formiilasyonu, ¢oziimlii 6rnekler / General Tim kaynaklar / Entire
formulation of finite element method, examples references
15 2. Yiligi sinavi / Second mid-term examination -
DEGERLENDIRME SISTEMI / EVALUATION SYSTEM
Yariyil ici Calismalari / In-Term Studies Sayis1/ Katki Pay1 /
Number Percentage of Grade
Devam / Attendance
Laboratuar / Lab
Uygulama / Application
Arazi Calismasi / Field Work
Derse Ozgii Staj / Special Course Internship
Odev / Homework Assignments 1 10
Sunum / Presentations 10
Projeler / Project
Seminer / Seminar
Ara smavlar / 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 Basar1 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

*Katki Diizeyi

Program Yeterlikleri/Ciktilar: #Level of Contribution

No

Program Competencies/OQutcomes 1 5 3 4

*1 en diistik, 2 disiik, 3 orta, 4 yiiksek, 5 en yiiksek
*] Lowest, 2“Lo'\3v, 3 Average, 4 High, 5 Highest
AKTS IS YUKU TABLOSU / ECTS WORKLOAD TABLE

i . Siiresi 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 Calismasi/ 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




