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	Compulsory/Elective
	Compulsory
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	Teaching methods
	Case analysis
	x

	
	Group discussion
	x

	
	Assignment(s)
	x

	
	Lecture
	x

	
	Course paper
	

	
	Others
	

	Evaluation Criteria
	Methods
	Date/deadlines
	Percentage (%)

	
	Midterm Exam
	
	30

	
	Case studies
	
	

	
	Class Participation 
	
	10

	
	Quizzes
	
	

	
	Project
	
	

	
	Presentation
	
	

	
	Laboratory Work (Assignments)
	
	20

	
	Final Exam
	
	40

	
	Other
	
	 

	
	Total
	
	100%

	Course objectives 
	· To learn how to formulate and solve the equations of motion governing linear dynamical systems subjected to periodic and aperiodic excitations.
· To understand the notions of frequency and time domain analyses, discrete and continuous systems, generalized coordinates, normal modes and orthogonality properties, and uncoupling of equations of motion.
· To learn how to model structural dynamic behavior of structures subjected to wind, earthquake and moving loads.
· To introduce approximate methods for free and forced vibration analysis of linear systems.
· To witness laboratory demonstration of various dynamical phenomena such as resonance, normal modes, vibration under dynamic support motions, seismic wave amplification, sloshing in liquid storage tanks, vibration absorption and isolation and rocking of rigid objects.
· To witness the working of a multi-axes earthquake simulator.



	Learning outcomes
	At the end of the course,  students will be able to: 

· Understand and explain the principles of structural dynamics
· Can determine tasks which related to free and forced vibration analysis of linear systems
· Theoretically will get phenomena of the earthquake engineering and formulate mathematical point of view seismic wave, base isolation, seismic vibration, energy dissipation, laterial and stiffness loads.

	Course outline
	Theoritical and Practical method of Earthquake and Structural Control

	Policy
	Preparation for class 
The structure of this course makes your individual study and preparation outside the class extremely important. The lecture material will focus on the major points introduced in the text. Reading the assigned chapters and having some familiarity with them before class will greatly assist your understanding of the lecture. After the lecture, you should study your notes and work relevant problems and cases from the end of the chapter and sample exam questions.
1. Withdrawal (pass/fail) 
This course strictly follows grading policy of the School of Engineering and Applied Science. Thus, a student is normally expected to achieve a mark of at least 60% to pass. In case of failure, he/she will be required to repeat the course the following term or year.
2. Cheating/plagiarism 
Cheating or other plagiarism during the Quizzes, Mid-term and Final Examinations will lead to paper cancellation. In this case, the student will automatically get zero (0), without any considerations.
3. Professional behavior guidelines 
The students shall behave in the way to create favorable academic and professional environment during the class hours. Unauthorized discussions and unethical behavior are strictly prohibited.
4. Ethics 
Students should not arrive in late to class. All cell phones must be turned off and stowed away before entering class. Use of any electronic devices is not allowed in the classroom and violators will be punished accordingly.

Lessons are conducted in English that’s why questions and their answers must be in English.

	Tentative Schedule

	Week
	Date
	Topics
	Textbook/Assignments  

	1
	
	Introduction to Earthquake Engineering and Seismology
	

	2
	
	Structual Control basics
	

	3
	
	Tasks related to earthquake and structural control
	

	4
	
	Introduction to Single Degree Freedom Systems (SDOF)
	

	5
	
	Equations of motion. Degrees of freedom. D’ Alembert principle.
	

	6
	
	Natural frequency. Damped free vibration. Critical damping. Forced response under periodic and aperiodic excitations.
	

	7
	
	Vibration isolation: FTR and DTR. Multi-DOF systems. Normal modes and natural frequencies.
	

	8
	
	Uncoupling of equations of motion. Repeated natural frequencies. Proportional and non proportional damping. Damped normal modes.
	

	
	
	Midterm exam
	

	
	
	Principle of vibration absorber. Continuous systems. Vibration of beams.
	

	
	
	Energy storage elements: mass, stiffness and damper. Undamped free vibration.
	

	12
	
	Energy_Dissipation_Design
	

	13
	
	Base_Isolation_Introduction_ModifiedVF, Base_Isolation_Design_ModifiedVF, Dynamic_vibration_absorber,  Seismic_Action_EC8
	

	14
	
	Effect of axial loads. Approximate methods for vibration analysis. Rayleigh’s quotient. Rayleigh-Ritz method. Method of weighted residual. Method of collocation. Galerkin’s method. 
	

	15
	
	Final Exam
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