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COURSE DESCRIPTION AND SYLLABUS

	Course Title
	Code
	Semester
	T+L Hours
	Credit
	ECTS
	

	INTRODUCTION TO VIBRATING SYSTEMS
	CE 488
	8 / SPRING
	3 + 0
	3
	5
	


	Prerequisite Courses
	MATH203: Linear Algebra; MATH205: Differential Equations


	Type
	Technical Elective

	Language
	English

	Coordinator
	Assist. Prof. Cihan Ciftci

	Instructor
	Assist. Prof. Cihan Ciftci

	Adjunct
	none

	Aim
	Understanding free and forced vibrational response of single or multi degree of freedom systems.  

	Learning Outcomes
	· To have the knowledge of the derivation of the equations of motion of discrete and continuous vibrating systems by using free body diagrams
· To have the knowledge of the determination of the free response of a system considering initial conditions or the forced response due to the excitation forces such as harmonic, periodic and general regular or irregular forces.
· To have ability to calculate the natural period, mode shapes and mode damping (corresponding to Rayleigh Damping) of vibrated systems, 
· To have the knowledge of tuned mass dampers,
· To have ability to use a professional software for the application of vibrating systems.

	Course Content
	· Free and forced vibrations of linear one degree of freedom systems, 
· Application of Vibrating Systems Using a Professional Software,

· Free and forced vibrations of linear multi degree of freedom systems,

· Modal analysis for multi degree of freedom systems.


	WEEKLY TOPICS AND PRELIMINARY STUDY

	Week
	Topic
	Preliminary Study

	1
	Introduction / Vibrating Systems with examples in Real Life
	The relevant chapter from the textbook

	2
	Free Vibration of Single Degree of Freedom Systems
	The relevant chapter from the textbook

	3
	Free Vibration of Single Degree of Freedom Systems (cont.)
	The relevant chapter from the textbook

	4
	Harmonically Excited Vibration 
	The relevant chapter from the textbook

	5
	Harmonically Excited Vibration (cont.)
	The relevant chapter from the textbook

	6
	Vibration under General Forcing Conditions
	The relevant chapter from the textbook

	7
	Vibration under General Forcing Conditions (cont.) 
	The relevant chapter from the textbook

	8
	Two Degree of Freedom Systems
	The relevant chapter from the textbook

	9
	Multi Degree of Freedom Systems
	The relevant chapter from the textbook

	10
	Multi Degree of Freedom Systems (cont.)
	The relevant chapter from the textbook

	11
	Natural Frequencies or Periods and Mode Shapes
	The relevant chapter from the textbook

	12
	Natural Frequencies or Periods and Mode Shapes (cont.)
	The relevant chapter from the textbook

	13
	Numerical Integration Methods in Vibration Analysis
	The relevant chapter from the textbook

	14
	Numerical Integration Methods in Vibration Analysis (cont.)
	The relevant chapter from the textbook


	SOURCES

	Lecture Notes
	Lecture Notes

	Other Sources
	Course Textbook: 
· Mechanical Vibrations, by Singiresu S. Rao, published by Addison-Wesley Publishing Company, 1986.



	COURSE MATERIALS SHARING

	Documents
	 No shared documents

	Homework
	 No homework

	Exams
	 2 Midterms and 1 Final Exam


	EVALUATION SYSTEM

	SEMESTER STUDY
	NUMBER
	CONTRIBUTION

	Attendance
	1
	10

	Quiz
	4
	20

	Midterm Exam
	2
	40

	SUB-TOTAL
	7
	70

	Contribution of Final Exam 
	1
	30

	TOTAL
	 
	100


	Course Category 

	Sciences and Mathematics
	60%

	Engineering 
	40%

	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

	Quiz
	4
	2
	8

	Midterm
	2
	20
	40

	Final Exam
	1
	30
	30

	Total Work Load
	
	
	162

	Total Work Load / 30
	
	
	162/30

	Course ECTS Credit
	
	
	5


