	Mapping of course (CE 533) objectives to CE program objectives 



	
	
	
	Program Objectives

	Course Objective
	Delivery Methods
	Assessment Methods
	(a)
	(b)
	(c)
	(d)
	(e)
	(f)
	(g)
	(h)
	(i)
	(j)
	(k)

	1.  Understand the mathematical formulation of the stiffness matrix
	Lectures, examples and problems
	Assignments and exams
	X
	
	
	
	X
	
	
	
	
	
	X

	2.   Solve and formulate the simultaneous linear equations for structural stiffness. .
	Lectures, examples and problems
	Assignments and exams
	X
	
	
	
	X
	
	
	
	
	
	X

	3 Formulate and solve a finite element equations for trusses 
	Lectures, examples, problems
	Assignments and exams
	X
	
	
	
	X
	
	
	
	
	
	X

	4 Formulate and solve a finite element equations for beams and frames

	Lectures, examples and problems 
	Assignments and exams
	X
	
	
	
	X
	
	
	
	
	
	X

	5.  Formulate and solve a finite element equations for grid system
	Lectures, examples and problems
	Assignments, and exams 
	X
	
	
	
	X
	
	
	
	
	
	X

	6. Utilize computer software in complex structural analysis and design
	Examples and problems
	Assignments, interactive tutorials
	X
	X
	X
	
	X
	
	
	
	
	X
	X


ABET a-k Engineering and Technology program objectives

	(a) An ability to apply knowledge of mathematics, science, and engineering

(b) An ability to design and conduct experiments, to analyze and interpret data

(c) An ability to design a system, component, or process to meet desired needs

(d) An ability to function on multi-disciplinary teams


	(e) An ability to identify, formulate, and solve engineering problems

(f) An understanding of professional and ethical responsibility

(g) An ability to communicate effectively

(h) The broad education necessary to understand the impact of engineering solutions in a global and societal context


	(i) A recognition of the need for, and an ability to engage in life-long learning

(j) A knowledge of contemporary issues

(k) An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice




	CE 533
	Matrix Analysis of Structures


	Catalog Data
	CE 533 Matrix Analysis of Structures
	(3 – 0 : 3)

	
	Matrix algebra, Methods of solving simultaneous linear equations, Elasticity theory, Introduction to stiffness method, Development of Truss equations; derivation of stiffness for bar element, transformation, computation of stresses…, Space truss, Bandwidth, banded symmetric matrices, Development of beam element, Stiffness, potential energy approach for derivation of beam equations, Plane framed equations, Grid equations, Computer application.

	Textbook
	Logan, D. L., A first course in the finite element method,  ISBN 0-534-38517-6

	Coordinator
	Dr. Khaldoon Bani-Hani


	Goals
	Overview basic concepts of mathematical modeling and discuss the process of converting a structural system into a discrete model. Introduce the stiffness method for spring elements. Develop the formulation for bar elements to solve truss problems. 

Discuss the concepts of modeling symmetry and bandwidth for truss analysis. Develop the formulation for beam elements to solve beam and plane frame problems. Develop of plane stress and plane strain formulations. Application of the finite element method to problems in structural engineering and mechanics using the Structural Analysis Program 2000.

	
	

	Learning Outcomes:
	After successfully completing this course, the students will be able to:

1. Understand the mathematical formulation of the stiffness matrix
2. Solve and formulate the simultaneous linear equations for structural stiffness. 
3. Formulate and solve a finite element equations for trusses 
4. Formulate and solve a finite element equations for beams and frames
5. Formulate and solve a finite element equations for grid system
6. Utilize computer software in complex structural analysis and design


	Pre-Requisites 
	1. Structural Analysis and Design
	

	by Topic
	2. Structural Analysis and moment diagram and deflection calculations
3. Reinforced concrete and steel design methods
4. Calculus- Integration & differentiation 
	


	Topics
	1. Matrix Algebra: Matrix operation, Matrix inversion
	2
	Lectures (50 min. each)

	
	2. Method of Solution of Simultaneous Linear Equations
	2
	Lectures

	
	3. Review of Elasticity Theory
	3
	Lectures

	
	4. Introduction to Stiffness method
	5
	Lectures

	
	5. Development of Truss Equations
	7
	Lectures

	
	6. Development of Beam Equations
	6
	Lectures

	
	7. Plane framed Equations
	5
	Lectures

	
	8. Grid equations
	4
	Lectures

	
	9. Exams and review sessions
	4
	Lectures


	Computer Usage
	 Use of Sap2000 software in assignments

	Assessment and Grading
	Assignments………… 10%

Project .…..…………  10%
	2 exams @ 20% each  ………… 40%

Final Exam ……………………. 40%

	Estimated Content
	Engineering Science
	2.25 Credit

	
	Engineering Design
	0.75 Credit


	
	
	
	



