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Course Name: Structural Dynamics 
Course Code: CIS 411 
I. Basic Course Information

Program(s) on which the course is given: Civil 

Core or elective element of program Elective 
 FILLIN   \* MERGEFORMAT 
Department offering the course: Civil Engineering Department 
Academic level: Varies
Semester in which course is offered: Fall / Spring
Course pre-requisite(s):  CIS 311
Credit Hours: 3
Contact Hours Through:4
	Lecture
	Tutorial*
	Lab*
	Total

	3.0
	2.0
	0.0
	4.0


Approval date of course specification: September 2014
Reasons for performing approximate analysis Assumptions
II. Overall Aims of Course
	This course aims to provide Equation of Motion, Classical solution of second order linear ODE’, Free Vibration Response, Undamped free vibration, damped free vibration, energy in free vibration, Response to Harmonic Excitation; Undamped systems, damped systems, resonance, half power bandwidth, energy dissipated in viscous damping, equivalent viscous damping; Response to General excitation: Response to unit impulse, arbitrary force and step force, response spectrum; Numerical Evaluation of Dynamic Response: Newmark’s method, stability and accuracy, Newmark’s method for nonlinear systems; Generalized SDOF Systems: Rigid body assemblages, distributed parameter systems, Rayleigh method; MULTI DEGREE OF FREEDOM SYSTEMS: Equations of Motion, Simple MDOF systems, dynamic forces, reduction of DOF’s, static condensation; Free Vibration Analysis: Natural vibration modes and frequencies free vibration response of MDOF systems, eigenvalue problem, vector iteration methods; Damping in Structures: Construction of damping matrix, Rayleigh damping; Dynamic Analysis of Linear MDOF Systems: Modal response analysis of undamped and damped systems, element forces, modal contribution factors.


III. Program ILOs covered by course

	Program Intended Learning Outcomes (By Code)

	Knowledge & Understanding
	Intellectual Skills
	Professional Skills
	General

Skills

	K1,K2,K5,K13
	I1,I2,I3,I7,I8,I11,I14,I15
	P2,P7.P9,P13
	G3,G8


IV. Intended Learning Outcomes of Course (ILOs)
a. Knowledge and Understanding
On completing the course, students should be able to:
K.1 Classify the reasons for performing Dynamics analysis and types of  dynamic loads 
K.2 State the assumptions of approximate analysis.
K.3 Understand the Choice of method and inaccuracies of approximate methods.
K.4 Recognize the definitions, Damped and undamped systems .

K.5  Understand the Characteristics of building under dynamic load
b. Intellectual/Cognitive Skills
On completing the course, students should be able to:

I.1 Select appropriate approximate methods to analyze the indeterminate structures.

I.2 Select appropriate methods to plastically analyze the structures.

I.3  Analyze approximately the structures under gravity loads such as industrial buildings, double diagonals trusses, and Continuous beams 
I.4  Analyze approximately the structures under lateral loads, such as building frames using Portal frame method, Cantilever method, Vierendeel trusses.
I.5  Analyze using response to unit impulse .

I.6  Analyze of building under dynamic load . 

I.7  Select appropriate solutions for structural engineering problems based on analytical thinking.

I.8  Think in a creative and innovative way in structural analysis problem solving and design.

c.  Practical/Professional Skills
On completing the course, students should be able to:

P.1 Solve approximately the indeterminate structures under gravity 

P.2 Solve approximately the indeterminate structures under lateral loads.

P.3 Solve the indeterminate structures under gravity using plastic analysis method.
P.4 Solve the indeterminate structures under lateral loads using plastic analysis method.
d. General and Transferable Skills
On completing the course, students should be able to:

G.1 Search for information and adopt life-long self learning.
G.2 Acquire entrepreneurial skills
V. Course Matrix Contents
	
	Main Topics / Chapters
	Duration (Weeks)
	Course ILOs Covered by Topic
(By ILO Code)

	
	
	
	K & U
	I.S.
	P.S.
	G.S.

	1-
	approximate methods for analysis of statically indeterminate structures under gravity loads
	2
	All
	All
	P1
	G1,G2

	2-
	approximate methods for analysis of statically indeterminate structures under lateral loads
	2
	All
	All
	P2
	G1,G2

	3-
	Frame system- Shear wall
	1
	All
	All
	P1,P2
	G1,G2

	4-
	Braced Frame 
	2
	All
	All
	P3
	G1,G2

	5-
	Coupled shear wall -  shear wall frame
	3
	All
	All
	P4
	G1,G2

	6-
	Tube systenm
	3
	All
	All
	P4
	G1,G2

	
	Net Teaching Weeks
	13
	
	
	
	


VI. Course Weekly Detailed Topics / hours / ILOs
	Week No.
	Sub-Topics
	Total Hours
	Contact Hours

	
	
	
	Theoretical Hours
	Practical Hours*

	1
	Introduction to structure dynamics and type of  dynamic loads
	3
	3
	

	2
	Equation of motion , free vibration response , undamped free vibration and undamped systems
	5
	3
	2

	3
	Newmark’s method stability , Newmark’s method for nonlinear Rigid body assemblages, distributed parameter systems, Rayleigh method
	5
	3
	2

	4
	MULTI DEGREE OF FREEDOM SYSTEMS
	5
	3
	2

	5
	static condensation 
	5
	3
	2

	6
	Free Vibration Analysis
	5
	3
	2

	7
	Midterm Exam

	8
	Natural vibration modes and frequencies
	5
	3
	2

	9
	orthogonality and normalization of modes
	5
	3
	2

	10
	, modal expansion, free vibration response of MDOF systems
	5
	3
	2

	11
	eigenvalue problem, vector iteration methods
	5
	3
	2

	12
	Damping in Structures: Construction of damping matrix
	5
	3
	2

	13
	Rayleigh damping; Dynamic Analysis of Linear MDOF Systems
	5
	3
	2

	14
	Modal response analysis of undamped and damped systems, element forces, modal contribution factors.
	5
	3
	2

	15
	Final Exam

	Total Teaching Hours
	63
	39
	24


VII. Teaching and Learning Methods
	Teaching/Learning Method
	Course ILOs Covered by Method (By ILO Code)

	
	K & U
	Intellectual Skills
	Professional Skills
	General Skills

	 Lectures & Seminars
	all
	All
	All
	

	 Tutorials
	all
	all
	All
	

	Computer lab Sessions
	
	
	
	

	 Practical lab Work
	
	
	
	

	 Reading Materials
	all
	all
	All
	G1,G2

	 Web-site Searches
	
	
	
	

	 Research & Reporting
	
	
	
	

	 Problem Solving / Problem-based Learning 
	all
	all
	All
	G1,G2

	 Projects
	
	
	
	

	 Independent Work
	
	
	
	

	 Group Work
	
	
	
	

	 Case Studies
	
	
	
	

	 Presentations
	
	
	
	

	 Simulation Analysis
	
	
	
	

	 Others (Specify):
	

	
	
	
	
	


VIII. Assessment Methods, Schedule and Grade Distribution
	Assessment Method
	Course ILOs Covered by Method

(By ILO Code)
	Assessment

Weight / Percentage
	Week

No.

	
	K & U
	I.S.
	P.S.
	G.S.
	
	

	Midterm Exam
	K1
	All
	All
	
	20
	

	Final Exam
	K1
	All
	All
	
	50
	

	Quizzes
	All
	All
	All
	
	20
	

	Course Work
	All
	All
	All
	G1,G2
	10
	

	Report Writing
	
	
	
	
	
	

	Case Study Analysis
	
	
	
	
	
	

	Oral Presentations
	
	
	
	
	
	

	Practical
	
	
	
	
	
	

	Group Project
	
	
	
	
	
	

	Individual Project
	
	
	
	
	
	

	Others (Specify):
	
	
	

	
	
	
	
	
	
	


IX. List of References
	Essential Text Books
	· Structural Analysis, Eighth Edition, by R.C. Hibbeler, published by Prentice-Hall, Inc. , 2012-  Dynamics of structures  anil k chopra 

	Course notes
	· Handouts prepared by the instructor

	Recommended books
	· 

	Periodicals, Web sites, etc …
	· 


X. Facilities required for teaching and learning
	Datashow , Computer


Course coordinator: DR / Tamer Elgohary
Head of Department: DR / Mohamed Mokbel 
Date: September 2014
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