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Benha UniversityCourse     Specifications (2015-2016)
Faculty of Engineering AT SHOUBRA

Design of Masonry Structures STR 606

A. Basic Information

Course Title: 
Design of Masonry Structures              
Code: STR 606


Lecture: 3 Hours
Tutorial: ----

Practical: ----

Total: 3 Hours
Program on which the course is given:
M. Sc. Structural Engineering 



Major or minor element of program: Major


Department offering the program: Civil Engineering 


Department offering the course:     Civil Engineering 

Date of specifications approval: May 2012


B. Professional Information

1. Overall aims of course



By the end of the course the students will be able to:
1- Identify the types and constituents of masonry construction
2- Recognize the types and properties of masonry constituents. 
3- Recognize the structural behavior of masonry walls, pilasters, arches, vaults and domes.
4- Identify the resistance of masonry structures to gravity and lateral load cases 

5- Design unreinforced and reinforced masonry elements according to local design code.
2. Intended Learning outcomes of Course (ILOs)

a. Knowledge and Understanding:

a.1.  Identify theories, fundamentals and specialized knowledge in the area of structural analysis.(A.1)
a.2. Outline the scientific developments in the area of structural engineering.(A.2)
a.3. List the principles and fundamentals of quality in professional practice related to the structural engineering area.(A.5)
b. Intellectual Skills
b.1. Analyze and assess information in the field of structural analysis and draw analogies to solve problems.(B.1)
b.2. Conduct a research study and/or write a scientific essay about a research problem.(B.4)
c. Professional and Practical Skills

c.1. Master basic professional and modern skills in the area of structural engineering.(C.1)
c.2. Write and evaluate professional reports.(C.2)
c.3. Assess methods and current tools in the area of structural engineering.(C.3)
d. General and Transferable Skills

d.1. Use different sources for obtaining information and knowledge.(D.4)
d.2. Conduct self-learning and continuous education practices. (D.8)
3. Contents


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


	Assessment method 

	1
	Outline and introduction to masonry construction
	3
	a1, a2, a3
	Lecture
	----------------

	2
	Masonry units: types, composition, production, properties, test methods
	3
	a1, a2, a3, b1, b2, c1, c2, c3
	Lecture, workshop, case study & class activity
	Assignments & exams.

	3
	Mortar and grout: composition, types and properties
	
	a1, a2, a3, b1, b2, c1, c2, c3
	
	

	4
	Mechanical properties of masonry, test methods. 
	3
	a1, a2, a3, b1, b2, c1, c2, c3
	Lectures, workshop, case study & class activity
	Assignments & exams.

	5
	Masonry construction and quality control procedures.
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	6
	Masonry structural elements: walls, pilasters, lintels, arches, vaults and domes.
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	7
	Masonry design codes: assumptions, design procedure and equations.
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	8
	Mid-term Exam
	3
	
	-------------------------
	

	9
	Systems of multi-story masonry buildings, gravity and lateral load path.
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	10
	Lateral load resistance of masonry buildings, seismic performance.
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	11
	Reinforced masonry construction
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	12
	Design of reinforced masonry elements
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	13
	Recent developments in masonry construction and research
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	14
	Strengthening and retrofit of unreinforced masonry buildings
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	15
	Revision and discussion 
	3
	a1, a2, a3, b1, b2, c1, c2, c3, d1, d2
	Lectures, workshop, case study & class activity
	-----------

	
	Final exam


4. Teaching and Learning Methods

             ___√__ Lectures
_____     Practical training / laboratory
   

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

6. Student Assessment Methods
___√_____ Assignments to assess __ a1, a2, a3, b1, b2, c1, c2, c3, d1, d2.

________   Quiz to assess _______ a1, a2, a3, b1, b2, c1, c2, c3, d1, d2.

____√____ Mid-term exam to assess __ a1, a2, a3, b1, b2, c1, c2, c3, d1, d2.

____√___  Oral exam to assess ______ a1, a2, a3, b1, b2, c1, c2, c3, d1, d2.

____√____ Final exam to assess _____ a1, a2, a3, b1, b2, c1, c2, c3, d1, d2.
7. Assessment schedule

Assessment 1 Assignments on weeks  2 to 14
Assessment 2 Quizzes on weeks 4,12
Assessment 3 Mid-term exam on week 8
Assessment 4 Oral Exam on week 9, 15
Assessment 5 Final exam on week 16
8. Weighting of Assessments



Mid- Term Examination


15%



Final- Term
Examination


70%



Oral Examination



10%



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)
· Drysdale, A., Hamid, A., and Baker, L., "Masonry Structures – Behavior and Design", 2nd  edition, 1999,.
· ECP-204-2005, “Egyptian Code of Practice for Design and Construction of Masonry Structures”, Ministry of Housing and Urban Communities, Egypt, 2005.
9.3 Recommended Books
· Hendry, A. W. (1998), Structural Masonry, Mc Millan, UK, 2nd edn. 
· Ambrose, Simplified Design of Masonry Structures, John Wiley, NY, 1991.

· Orton, Structural Design of Masonry, Longman Inc., NY, 1986.

· Amrhein, Reinforced Masonry Engineering Handbook, fifth edition, Masonry Institute of America, Los Angeles, 1992. 
9.4 Periodicals Web sites, etc

· http://www.masonrysociety.org  TMS-The Masonry Society.
· http://www.ncma.org  NCMA- National Concrete Masonry Association
· http://www.bia.org BIA-Brick Institute of America
10. Facilities Required for Teaching and learning
Lectures room equipped with computer and data show, presentation board and research laboratory.

11. Matrix of course content and ILO’s

	Course content
	ILO’s

	
	a1
	a2
	a3
	b1
	b2
	c1
	c2
	c3
	d1
	d2

	Outline and introduction to masonry construction
	√
	√
	√
	
	
	
	
	
	
	

	Masonry units: types, composition, production, properties, test methods
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	Mortar and grout: composition, types and properties
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	Mechanical properties of masonry, test methods. 
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	Masonry construction and quality control procedures.
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Masonry structural elements: walls, pilasters, lintels, arches, vaults and domes.
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Masonry design codes: assumptions, design procedure and equations.
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Systems of multi-story masonry buildings, gravity and lateral load path.
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Lateral load resistance of masonry buildings, seismic performance.
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Reinforced masonry construction
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Design of reinforced masonry elements
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Recent developments in masonry construction and research
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Strengthening and retrofit of unreinforced masonry buildings
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Revision and discussion 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√


Course coordinator:

Prof. Dr. Osama Kamal Abdel Fattah 
Course instructor:                Assoc. Prof. Dr. Gehan Abdel-Rahman Hamdy
Head of department:

Prof. Ahmed Abd El Fattah Mahmoud Ahmed
Date: 12/9/2015
12. Matrix of course aims and ILO’s

	Course aim
	ILO’s

	
	a1
	a2
	a3
	b1
	b2
	c1
	c2
	c3
	d1
	d2

	1- Identify the types and constituents of masonry construction
	√
	√
	√
	√
	√
	
	
	
	
	

	2- Recognize the types and properties of masonry constituents. 
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	3- Recognize the structural behavior of masonry walls, pilasters, arches, vaults and domes.
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	4- Identify the resistance of masonry structures to gravity and lateral load cases 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	5- Design unreinforced and reinforced masonry elements according to local design code.
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√


Course coordinator:

Prof. Dr. Osama Kamal Abdel Fattah 
Course instructor:                Assoc. Prof. Dr. Gehan Abdel-Rahman Hamdy
Head of department:

Prof. Ahmed Abd El Fattah Mahmoud Ahmed
Date: 12/9/2015
PAGE  
Page 7 of 7Course Specification Design of Masonry Structures STR 606                                               

[image: image4.png]


_1507845417

