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

A. Basic Information

Course Title:
Microstructure of Engineering Materials
Code: STR 612


Lecture: 2

Tutorial: 1

Practical: -


Total: 3 

Program on which the course is given: M.Sc in Structure Engineering


Major or minor element of program:
Elected


Department offering the program: Civil Engineering Department

 Department offering the course: Civil Engineering Department


Academic year / level: 2015/2016 Master
Date of specifications approval:  2012


Names of lecturers contributing to the delivery of the course: Prof. Dr Gamal Elsayed Abdelaziz 

Course coordinator: Prof. Dr Gamal Elsayed Abdelaziz 

B. Professional Information

1. Overall aims of course



By the end of the course the students will be able to:
1. To provide advanced study which will be informed by, the forefront of both the academic and professional elements of structural engineering materials and quality control. 

2. To advance recognition of the broad nature of civil engineering through the integration of knowledge from structural engineering and properties of materials. 
3. To promote originality in the application of knowledge and an understanding of how the boundaries of knowledge are advanced through research. 

4. To introduce the principles of microstructure of structure materials and design of concrete mixes for normal and high performance concrete. 

2. Intended Learning outcomes of Course (ILOs)
a. Knowledge and Understanding:

a.1- Identify theories, fundamentals and specialized knowledge in the area of building materials and quality control as well as in related disciplines.(A.1)
a.2- Describe microstructure of construction building materials and their transport properties.(A.2)
a.3- Outline the scientific developments in the area of structural building materials and quality control.(A.3)
b. Intellectual Skills
b.1- Solve problems in spite of the lack of some data.(B.1)
b.2 - Make professional decisions in various professional contexts
(B.2)

c. Professional and Practical Skills

c.1 -Master basic professional and modern skills in the area of structural building materials and quality control. (C.1)
d. General and Transferable Skills

d.1 -Use different sources for obtaining information and knowledge.(D.1)
d.2  -Manage time effectively.(D.2)
3. Contents

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

	1
	Microstructure of hydrated cement paste
	3
	a.1 , b.1 ,  d.1 
	Lecture – Tutorial 
	Oral and written exam

	2
	Microstructure of aggregate - cement paste interfacial transition zone
	3
	a.1 ,b.1 ,  d.2
	Lecture – Tutorial - research 
	Oral  - report and written exam

	3
	Cement Replacement Material (CRM), Classification and characterization 
	3
	a.1, b.2, c.1 , d.2
	Lecture – Tutorial - research 
	Oral – report and written exam

	4
	Cement Replacement Material (CRM), Classification and characterization 
	3
	a.1, a.2, b.1, d1
	Lecture – Tutorial - research 
	Oral – report and written exam

	5
	Effect of supplementary cement replacement material on microstructure of hydrated cement paste 
	3
	a.1, a.3, b.2, d1
	Lecture – Tutorial - research 
	Oral – quiz - report and written exam 

	6
	Effect of supplementary cement replacement material on microstructure of aggregate paste interfacial transition zone
	3
	a.1, a.2, a.3, b.1, d1
	Lecture – Tutorial - research 
	Oral – quiz - report and mid and final written exam 

	7
	Effect of concrete microstructure on properties of hardened concrete durability
	3
	a.1, a.2, b.2, d2
	Lecture – Tutorial 
	Oral and final written exam

	8
	Effect of concrete microstructure on mechanical properties of hardened concrete
	3
	a.2, a.3, b.1, d1
	Lecture – Tutorial 
	Oral  - quiz and mid written exam

	9
	Midterm exam

	10
	Effect of various CRM on properties of fresh and hardened concrete. 
	3
	a.1, a.2, b.1, d2
	Lecture – Tutorial - research
	Oral - report and mid written exam

	11
	Advanced methods identifying microstructure of concrete (SEM, DTA, TGA) 
	3
	a.1, a.2, a.3, b.1, d1
	Lecture – Tutorial - research
	Oral- report and final written exam

	12
	Advanced methods identifying microstructure of concrete (SEM, DTA, TGA) 
	3
	a.1, a.2, a.3, b.1, d1
	Lecture – Tutorial - research
	Oral- report and final written exam

	13
	Advanced methods identifying microstructure of concrete (XRD, MIP) 
	3
	a.1, a.2, b.1, d1, d.2
	Lecture – Tutorial - research
	Oral - report and final written exam

	14
	Advanced methods identifying microstructure of concrete (XRD, MIP) 
	3
	a.1, a.2, b.1, d1, d.2
	Lecture – Tutorial - research
	Oral - report and final written exam

	15
	Final exam
	
	
	
	


4. Teaching and Learning Methods

√_____ Lectures

_____ Practical training / laboratory
   

√_____ Seminar / workshop

√_____ Class activity

_____ Case study

_____ Assignments / homework

√_____  Tutorial
5. Student Assessment Methods
________ Assignments to assess _______________________.

√________ Quiz to assess a.1, a.2, a.3, b.1, c,1.

√________ Mid-term exam to assess a.1, a.2, a.3, b.1, c,1.

√________ Oral exam to assess 2 a.1, a.2, a.3, b.1, c,1, d.1, d.2.
√________ Final exam to assess a.1, a.2, a.3, b.1, c,1.
√________Report to assess c.1, d.1, d.2
6. Assessment schedule

Assessment 1 on weeks 

Assessment 2 Quizzes on weeks 5 

Assessment 3 Mid-term exam on week 9
Assessment 4 Oral Exam on week7 

Assessment 5 Final exam on week 13
7. Weighting of Assessments



Mid- Term Examination


18 %



Final- Term
Examination


67%



Oral Examination



15%



Practical Examination


            00%



Semester Work



00%



Other





00% 



Total





100%

8. List of References
8.1 Course Notes
PDF files supplied
8.2  Essential Books (Text Books)
             Concrete microstructure, properties and materials, P.Kumar Mehta and Paulo J. M.Monteiro Third Edition McGraw-Hill 2006
8.3 Recommended Books
Ilson, J.M, "Construction Materials, Their nature and behavior", ISBN 0-419-25860
Sonayaji , "Civil Engineering Materials", ISBN 0-13-177643-6.
8.4 Periodicals Web sites, etc

www.elsevire.com
ACI Material journals
9. Facilities Required for Teaching and learning

Data show, Library and Computer, Microsoft office, and printing facilities
	Matrix of course content and ILO’s



	No

Topic

ILOs

1

Microstructure of hydrated cement paste
a.1 , b.1 ,  d.1 
2
Microstructure of aggregate - cement paste interfacial transition zone
a.1 ,b.1 ,  d.2
3
Cement Replacement Material (CRM), Classification and characterization 
a.1, b.2, c.1 , d.2
4
Cement Replacement Material (CRM), Classification and characterization 
a.1, a.2, b.1, d1
5
Effect of supplementary cement replacement material on microstructure of hydrated cement paste 
a.1, a.3, b.2, d1
6

Effect of supplementary cement replacement material on microstructure of aggregate paste interfacial transition zone
a.1, a.2, a.3, b.1, d1
7
Effect of concrete microstructure on properties of hardened concrete durability
a.1, a.2, b.2, d2
8
Effect of concrete microstructure on mechanical properties of hardened concrete
a.2, a.3, b.1, d1
9
Midterm exam
10
Effect of various CRM on properties of fresh and hardened concrete. 
a.1, a.2, b.1, d2
11
Advanced methods identifying microstructure of concrete (SEM, DTA, TGA) 
a.1, a.2, a.3, b.1, d1
12
Advanced methods identifying microstructure of concrete (SEM, DTA, TGA) 
a.1, a.2, a.3, b.1, d1
13
Advanced methods identifying microstructure of concrete (XRD, MIP) 
a.1, a.2, b.1, d1, d.2
14
Advanced methods identifying microstructure of concrete (XRD, MIP) 
a.1, a.2, b.1, d1, d.2
15
Final exam



Matrix of course aims and ILO’s

	Course aim
	a1
	a2
	a3
	b1
	b2
	c1
	d1
	d2

	1
	√
	√
	√
	√
	
	√
	√
	

	2
	√
	√
	
	√
	
	√
	√
	

	3
	√
	√
	
	√
	√
	√
	
	√

	4
	
	
	√
	
	√
	√
	√
	√


Course coordinator:

Prof. Dr. Gamal Elsayed Abdelaziz 

Course instructor:
Prof. Dr. Gamal Elsayed Abdelaziz
Head of department:

Prof. Dr. Ahmed Abdelfatah
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