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Benha University                Course Specifications (2015-2016)             
Faculty of Engineering AT SHOUBRA
Structural Optimization STR 703

A. Basic Information

Course Title: 
Structural Optimization

Code: STR 703


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


B. Professional Information

1. Overall aims of course


1- Familiarize with the basic assumptions and solution methods for optimization. 
2- Recognize the optimization problem formulation and solution procedure. 

3- Apply methods of optimization to linear problems in structural analysis. 

4- Implement solution procedures into computer programs for structural optimization. 
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 structural engineering field and categorize sciences related to professional practice.(A.1)
b. Intellectual Skills
b.1 Examine information in the field of structural analysis and draw analogies to solve problems.(B.1)
b2 Perform solution of problems in spite of the lack of some data.(B.2)
b3 Conduct decisions in various professional contexts.(B.7)
c. Professional and Practical Skills

c.1 Apply professional skills in the area of structural engineering.(C.1)
d. General and Transferable Skills

d.1 Use information technology in order to serve the development of professional practice.(D.2)
3. Contents

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


	Assessment method 

	1
	-Introduction & outline
-Purpose of structural optimization
	3
	a1
	Lectures
	------------

	2
	-Definitions, types of problems 

- Basic assumptions and mathematical relations.
	3
	a1
	Lectures & class activity
	Assignments & exams.

	3
	- Optimum design: minimum weight, minimum cost and fully stressed design 
	3
	a1, b1, b2, b3,c1
	Lectures & class activity
	Assignments & exams.

	4
	- Introduction to mathematical programming: linear, nonlinear, dynamic geometric.
	3
	a1, b1, b2, b3,c1
	Lectures & class activity
	Assignments & exams.

	5
	- Linear programming: simplex method.
	3
	a1, b1, b2, b3,c1
	Lectures & class activity
	Assignments & exams.

	6
	-Linear programming: sensitivity analysis
	3
	a1, b1, b2, b3, c1, d1
	Lectures & class activity
	Assignments & exams.

	7
	 - Formulation of optimization equations. 

- Assembly and equation solving techniques.
	3
	a1, b1, b2, b3, c1, d1
	Lectures & class activity
	Assignments & exams.

	8
	Mid-term Exam

	9
	- Nonlinear optimization problems: single variable, multivariable and constrained problems.
	3
	a1, b1, b2, b3, c1, d1
	Lectures & class activity
	Assignments & exams.

	10
	- Application to linear structural analysis problem 
	3
	a1, b1, b2, b3, c1, d1
	Lectures & class activity
	Assignments & exams.

	11
	- Example applications for nonlinear problems
	3
	a1, b1, b2, b3, c1, d1
	Lectures & class activity
	Assignments & exams.

	12
	 Applications to optimum design of some steel and concrete structures.
	3
	a1, b1, b2, b3, c1, d1
	Lectures & class activity
	Assignments & exams.

	13
	Algorithm and flow chart for computer program for optimization
	3
	a1, b1, b2, b3, c1, d1
	Lectures & class activity
	Assignments & exams.

	14
	Overview of commercial software for solution 
	3
	a1, b1, b2, b3, c1, d1
	Lectures & class activity
	Assignments & exams.

	15
	Revision and discussion
	3
	a1, b1, b2, b3, c1, d1
	Lectures & 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, b1, b2, b3, c1, d1
________   Quiz to assess 
____√____ Mid-term exam to assess _ a1, b1, b2, b3, c1, d1
____ ___  Oral exam to assess _____

____√____ Final exam to assess ____   a1, b1, b2, b3, c1, d1_.
7. Assessment schedule

Assessment 1 Assignments 

on weeks  2 to 14
Assessment 2 Quizzes 

Assessment 3 Mid-term exam 

on week 8
Assessment 4 Oral Exam 

Assessment 5 Final exam 

on week 16
8. Weighting of Assessments



Mid- Term Examination


13%



Final- Term
Examination


67%



Oral Examination



10%



Semester Work



20%



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)
9.3 Recommended Books

9.4 Periodicals Web sites, etc.
10. Facilities Required for Teaching and learning

Laptop – data show

11. Matrix of course contents and ILO’s

	course aim
	a1
	b1
	b2
	b3
	c1
	d1

	-Introduction & outline

-Purpose of structural optimization
	√
	
	
	
	
	

	-Definitions, types of problems 
- Basic assumptions and mathematical relations.
	√
	
	
	
	
	

	- Optimum design: minimum weight, minimum cost and fully stressed design 
	√
	√
	√
	√
	√
	

	- Introduction to mathematical programming: linear, nonlinear, dynamic geometric.
	√
	√
	√
	√
	√
	√

	- Linear programming: simplex method.
	√
	√
	√
	√
	√
	√

	-Linear programming: sensitivity analysis
	√
	√
	√
	√
	√
	√

	 - Formulation of optimization equations. 

- Assembly and equation solving techniques.
	√
	√
	√
	√
	√
	√

	- Nonlinear optimization problems: single variable, multivariable and constrained problems.
	√
	√
	√
	√
	√
	√

	- Application to linear structural analysis problem 
	√
	√
	√
	√
	√
	√

	- Example applications for nonlinear problems
	√
	√
	√
	√
	√
	√

	 Applications to optimum design of some steel and concrete structures.
	√
	√
	√
	√
	√
	√

	Algorithm and flow chart for computer program for optimization
	√
	√
	√
	√
	√
	√

	Overview of commercial software for solution 
	√
	√
	√
	√
	√
	√

	Revision and discussion
	√
	√
	√
	√
	√
	√


12. Matrix of course aims and ILO’s

	course aim
	a1
	b1
	b2
	b3
	c1
	d1

	1. Ongoing work for the addition of knowledge in the area of specialty. 
	√
	√
	√
	√
	
	

	2. In reach the application of the analytical method and critic of knowledge in the field of specialization and related areas. 
	√
	√
	√
	√
	
	

	3. Show a deep awareness of the ongoing problems and theories in the field of specialization. 
	√
	√
	√
	√
	
	

	4. Professional to identify problems and find innovative solutions to solve them. 
	√
	√
	√
	√
	√
	√

	5. Orientation towards the development of methods and tools, and new methods of practicing professional. 
	√
	√
	√
	√
	√
	√


Course coordinator:

Prof. Osama Kamal Abdel-Fattah
Course instructor: 
Head of department:

Prof. Ahmed Abd El Fattah Mahmoud Ahmed
Date: 10/ 7 / 2015
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