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COURSE DESCRIPTION AND SYLLABUS

	Course Title
	Code
	Semester
	T+L Hours
	Credit
	ECTS
	

	MATRIX THEORY OF STRUCTURAL ANALYSIS
	CE 489
	8 / SPRING
	3 + 0
	3
	5
	


	Prerequisite Courses
	MATH203: Linear Algebra


	Type
	Technical Elective

	Language
	English

	Coordinator
	Assist. Prof. Cihan Ciftci

	Instructor
	Assist. Prof. Cihan Ciftci

	Adjunct
	none

	Aim
	Understanding the development of stiffness matrix methods using superposition of loadings and elements for structural systems, and also understanding the physical interpretation of the tangent stiffness matrices of the structures.  

	Learning Outcomes
	· To have the knowledge of the application of the tangent stiffness matrix to model the behavior of planar trusses, beams, and frames,
· To be able to determine the reactions at supports, deflections, and internal forces for trusses and beams in 2-Dimension, 

· To have the knowledge of linear analysis of the planar systems,

· To have the knowledge of nonlinear analysis of the planar systems. 

	Course Content
	· Categories of Structures (1, 2, and 3-D Systems), 
· Tangent stiffness matrix for bars,

· Transformation Matrices,

· Cholesky Method,

· Symmetry and Asymmetry.


	Week
	Topic

	1
	Introduction / Review of basic concepts in structural analysis

	2
	Development of Stiffness Matrices of Bars

	3
	Development of Stiffness Matrices of Bars (cont.)

	4
	Two-Dimensional Trusses: stiffness matrix; local and global coordinate systems; transformation matrix

	5
	Computer Aided Bar Analysis

	6
	Vectorial Transformation 

	7
	Direction Cosines Matrices

	8
	Direction Cosines Matrices with an Example

	9
	System Stiffness Matrices

	10
	System Stiffness Matrices with an Example

	11
	Cholesky Method

	12
	Cholesky Method with an Example 

	13
	Influence of Shear Deformations

	14
	Shear Deformations in Frames


	SOURCES

	Lecture Notes
	Lecture Notes

	Other Sources
	Course Textbook: 
· No textbook for this course. 


	COURSE MATERIALS SHARING

	Documents
	 No shared documents

	Homework
	 No homework

	Exams
	 1 Midterm and 1 Final Exam


	EVALUATION SYSTEM

	SEMESTER STUDY
	NUMBER
	CONTRIBUTION

	Attendance
	1
	10

	Midterm Exam
	1
	40

	SUB-TOTAL
	2
	50

	Contribution of Final Exam 
	1
	50

	TOTAL
	 
	100


	Course Category 

	Sciences and Mathematics
	50%

	Engineering 
	50%

	Social Sciences
	0%


	RELATIONSHIPS BETWEEN LEARNING OUTCOMES AND PROGRAM QUALIFICATIONS

	No
	Program Qualifications 
	Contribution Level

	
	
	1
	2
	3
	4
	5
	

	1
	An ability to apply knowledge of mathematics and science on engineering problems.
	
	
	
	x
	
	

	2
	An ability to conduct civil engineering experiments and analyze and interpret the resulting data.
	
	
	x
	
	
	

	3
	An ability to design a system, component, or process in civil engineering context.
	
	
	
	
	x
	

	4
	An ability to recognize, formulate and solve complex engineering problems.
	
	 
	
	
	x
	

	5
	An ability to communicate efficiently.
	
	
	
	
	
	

	6
	Ability to explain basic concepts in management, business, public policy, and leadership.
	
	
	
	
	
	

	7
	An ability to act individually and to function in multi-national and multi-disciplinary teams.
	
	
	
	
	
	

	8
	Knowledge on global and contemporary issues.
	
	
	x
	
	
	

	9
	An insight of ethical and professional responsibility.
	
	
	x
	
	
	

	10
	An ability to take part in life-long learning.
	
	x
	
	
	  
	


*Increasing from 1 to 5. 

	ECTS / WORK LOAD TABLE

	Activities
	Number
	Duration
(Hours)
	Total Work
Load

	Course Length (includes exam weeks: 16x total course hours)
	14
	3
	42

	Out-of-class Study Time (Pre-study, practice)
	14
	3
	42

	Midterm
	1
	30
	30

	Final Exam
	1
	40
	40

	Total Work Load
	
	
	154

	Total Work Load / 30
	
	
	154/30

	Course ECTS Credit
	
	
	5


