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Benha University             Course Specifications (2015-2016)           
Faculty of Engineering AT SHOUBRA
Structural Vibration Analysis STR702

Course Title: Structural Vibration Analysis
                    Code: STR702


Lecture: 3 Hours

Tutorial: ----
Practical: ----

Total: 3 Hours
Program on which the course is given:
Ph.D. Structural Engineering



Compulsory or Elective element of program: Elective


Department offering the program: Civil Engineering 


Department offering the course:     Civil Engineering 

Academic year / level: 2015-2016/ PHD




Date of specifications approval: 2012


A. Professional Information

1. Overall aims of course


1- To provide a sound scientific and technical understanding of the structural vibration analysis due to natural and mechanical sources.

2- To promote awareness and training of the approaches of modeling of complicated structure applying simple or advanced numerical methods to be analyzed under various sources of dynamic loads. 
3- To promote awareness of advanced techniques, analysis methods and numerical methods in the analysis and design of structures under dynamic, seismic, wind loading and other sources of man-made vibrations.

4- To provide opportunities for additional masters’ level study in selected structural engineering areas.
2. Intended Learning Outcomes of Course (ILOs)
By the end of the course the students will be able to:
a. Knowledge and Understanding:

a.1.  Identify theories, fundamentals and specialized knowledge in the area of structural vibration analysis.(A.1)
a.2. Summarize the moral and legal principles of professional practice in the area of structural dynamic analysis and design.(A.3)
b. Intellectual Skills
b.1. Analyze and assess information in the field of analysis of structural vibration under natural and man-made vibrating sources.(B.1)
b.2. Conduct research studies on the field of vibration analysis of structures to add to knowledge.(B.3)
c. Professional and Practical Skills

c.1. Master basic professional and modern skills in the area of dynamic analysis and design of structures.(C.1)
c.2. Write and evaluate professional reports in the field of design of R.C. and steel structures subjected to vibrations.(C.2)
d. General and Transferable Skills

d.1. Use information technology in order to serve the development of professional practice in the area of analysis and design of structures subjected to dynamic loads.(D.2)
d.2. Work in a group and Lead a team in familiar professional contexts.(D.6)
3. Contents

	No
	Topic
	No. of hours
	ILOs
	Teaching / learning methods and strategies


	Assessment method 

	1
	Introduction & outlines.
	3
	a1, a2
	Lectures & class activity
	----------------

	2
	Earthquake resistant design. 
	3
	a1, a2, b1,b2
	Lectures & class activity
	Assignments & exams.

	3
	Damped single degree of freedom system
	3
	a1, a2, b1,b2,c1
	Lectures & class activity
	Assignments & exams.

	4
	Response of concrete building to seismic loading.
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	5
	Seismic design requirements of international codes: IBC, EURCODE, and UBC
	3
	a1, a2, b1,b2,c1,c2,d2,d2

	Lectures, workshop & class activity
	Assignments & exams.

	6
	Response of concrete structures to wind loading.
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	7
	Response of steel structures to wind loading.
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	8
	Mid-term Exam.

	9
	Office Building with dual and moment resisting frame systems.
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	10
	Seismic load analysis, Wind load analysis
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	11
	Floor vibration due to human activity.
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	12
	Acceptance criteria for human comfort.
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	13
	Natural frequency of steel framed floor systems.
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	14
	Application of Finite element techniques in vibration analysis-1. 
	3
	a1, a2, b1,b2,c1,c2,d2,d2
	Lectures, workshop & class activity
	Assignments & exams.

	15

15
	Oral Exam
	
	
	
	Oral Exam

	
	Final exam
	
	
	
	Final exam


4. Teaching and Learning Methods

             __√___ Lectures
_______ Practical training / laboratory
   

             __√___  Seminar / workshop
             __√__   Class activity
              __ ___ Case study
              _√___ Assignments / homework
Other :__________________________
5. Teaching and Learning Methods of Disables
Nothing.

6. Student Assessment Methods

        ___ √_____ Assignments to assess         a1, a2, b1,b2,c1,c2,d2,d2.

        ________   Quiz to assess---------- 
        ____√____ Mid-term exam to assess     a1, a2, b1,b2,c1,c2,d2,d2.
        ____√___  Oral exam to assess              a1, a2,  b1,b2,c1,c2,d2,d2.

        ____√____ Final exam to assess            a1, a2, b1,b2,c1,c2,d2,d2..
Other:__________to assess ______________________________.

7. Assessment schedule

Assessment 1 on weeks  2 to 16
Assessment 2 Quizzes on weeks 

Assessment 3 Mid-term exam on week 8
Assessment 4 Oral Exam 

Assessment 5 Final exam 

8. Weighting of Assessments



Mid- Term Examination


13%



Final- Term
Examination


67%



Oral Examination



15%



Practical Examination


             00%



Semester Work



05%



Other





00% 



Total





100%

9. List of References

9.1 Course Notes

· Lecture notes and handouts prepared by the instructor

9.2  Essential Books (Text Books)

Seismic and Wind Design of Concrete Buildings. (S.K. Ghosh and David A. Fanella)

ISBN # 1-58001-112-8.
Copyright by @ 2003 International Code Council, INC.

9.3 Recommended Books
Steel Design Guide Series (11). ‘Floor vibrations due to human activity’.

Copyright by @ American institute of steel construction, Canadian institute of steel construction  

Egyptian codes for loads on buildings. ECP201-2012.
Egyptian Code for analysis and design of Reinforced concrete structures. ECP203-2007. 

Anil K. Chopra, Dynamics of Structures: Theory and application to earthquake engineering

H. Noguchi, Application of FEM to RC structures.

9.4 Periodicals Web sites, etc


Soil Dynamics and Earthquake Engineering:
www.journals.elsevier.com/soil-dynamics-and-earthquake-engineering/ 

Earthquake Engineering and Structure dynamics: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1096-9845


10. Facilities Required for Teaching and learning

White Board, Data Show, Laptop

11. Matrix of course contents and ILO’s

	Course Contents
	ILO’s 

	
	a1
	a2
	b1
	b2
	c1
	c2
	d1
	d2

	Introduction & outlines.
	√
	√
	
	
	
	
	
	

	Earthquake resistant design. 
	√
	√
	√
	√
	
	
	
	

	Damped single degree of freedom system
	√
	√
	√
	√
	√
	
	
	

	Response of concrete building to seismic loading.
	√
	√
	√
	√
	√
	√
	√
	√

	Seismic design requirements of international codes: IBC, EURCODE, and UBC
	√
	√
	√
	√
	√
	√
	√
	√

	Response of concrete structures to wind loading.
	√
	√
	√
	√
	√
	√
	√
	√

	Response of steel structures to wind loading.
	√
	√
	√
	√
	√
	√
	√
	√

	Office Building with dual and moment resisting frame systems.
	√
	√
	√
	√
	√
	√
	√
	√

	Seismic load analysis, Wind load analysis
	√
	√
	√
	√
	√
	√
	√
	√

	Floor vibration due to human activity.
	√
	√
	√
	√
	√
	√
	√
	√

	Acceptance criteria for human comfort.
	√
	√
	√
	√
	√
	√
	√
	√

	Natural frequency of steel framed floor systems.
	√
	√
	√
	√
	√
	√
	√
	√

	Application of Finite element techniques in vibration analysis. 
	√
	√
	√
	√
	√
	√
	√
	√


Course instructor: 

Assoc. Prof. Maher Aadam
Head of department:

Prof. Ahmed Abd El Fattah Mahmoud Ahmed

Date: 12/9/2015
12. Matrix of course aims and ILO’s
	Course aims
	ILO’s

	
	a1
	a2
	b1
	b2
	c1
	c2
	d1
	d2

	1- To provide a sound scientific and technical understanding of the structural vibration analysis due to natural and mechanical sources.
	√
	√
	√
	
	
	
	
	

	2- To promote awareness and training of the approaches of modeling of complicated structure applying simple or advanced numerical methods to be analyzed under various sources of dynamic loads.
	√
	√
	√
	√
	√
	√
	√
	√

	3- To promote awareness of advanced techniques, analysis methods and numerical methods in the analysis and design of structures under dynamic, seismic, wind loading and other sources of man-made vibrations.
	√
	√
	√
	√
	√
	√
	√
	√

	4- To provide opportunities for additional masters’ level study in selected structural engineering areas.
	√
	√
	√
	√
	√
	√
	√
	√


Course instructor: 

Assoc. Prof. Maher Aadam
Head of department:

Prof. Ahmed Abd El Fattah Mahmoud Ahmed
Date: 12/9/2015
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