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Course:           315021201 (CE 201) Statics 

                           3 Hours Lecture

Prerequisites:    315503101 (PHYS 101) and  315505101(Math 102)
Semester: Fall 2007
Instructor:      Eng. Amani Al-Motairi

Lecture Hours: Sunday, Tuesday and Thursday 1:00 – 2:00
COURSE DESCRIPTION:
Statics of particles, rigid bodies, equivalent systems of forces, centroids and centers of gravity, analysis of structures, frames, machines and trusses, friction, moments of inertia, principle of virtual work.

COURSE OBJECTIVES:

To develop in the engineering student the ability to analyze any problem in a simple and logical manner and to apply to its solution a few, well-understood basic principles.  
COURSE OUTLINE:

1) Introduction: Fundamental concepts and principles, systems of units, conversion from one system of units to another.

2) Statics of particles: Forces in plane: Forces on a particle, resultant of two forces, vectors, rectangular components of a force, equilibrium of a particle. Forces in space: Equilibrium of a particle in space, force defined by its magnitude and two points on its line of action, addition of concurrent forces in space, equilibrium of a particle in space.

3) Rigid bodies: External and internal forces, vector product of two vectors, vector product expressed in terms of rectangular components, moment of a force about a point, Varignon’s theorem, rectangular components of the moment, moment of a force about a given axis, moment of a couple.

4) Equilibrium of rigid bodies: Free-body diagram. Equilibrium in two dimensions: Reactions at supports and connections for a two-dimensional structures, equilibrium of a rigid body in two dimensions, equilibrium of two and three force bodies, springs. Equilibrium in three dimensions: Reactions at supports and connections for three-dimensional structures, equilibrium of rigid body in three dimensions.

5) Centroids and centers of gravity: Areas and lines: Centers of gravity of a two-dimensional body, cenroids of areas and lines, first moment of areas and lines, theorems of Pappus-Guldinus. Volumes: Center of gravity of a three-dimensional body, composite bodies.

6) Analysis of structures: Trusses: Analysis of trusses by the method of joints. Analysis of trusses by the method of sections. Frames and machines: Analysis of frames, frames which cease to be rigid when detached from their supports.

7) Forces in beams: Internal forces in members. Beams: Various types of the loading and supports, shear and bending moment diagrams.

8) Moments of inertia: Moments of inertia of Areas: Second moment of inertia of an area, determination of the moment of inertia of an area by integration, radius of gyration of an area, moments of inertia of composite areas, parallel-axis theorem.

9) Friction: The laws of dry friction, angles of friction, problems involving dry friction, wedges.

10) Method of virtual work: Work of a force, principle of virtual work, applications of the principle of virtual work.        

TEXTBOOK:
Ferdinand P. Beer and E. Russell Johnston Jr., “Vector Mechanics for Engineers: Statics,”McGraw-Hill book company, New York. 

REFERENCES:

1) R. C. Hibbeler, “Engineering Mechanics: Statics,” Macmillan Publishing Company, Inc., New York.

2) J. L. Meriam “Engineering Mechanics”, Volume one, Statics.

OFFICE HOURS:





Sunday, Tuesday and Thursday 2:00-3:00. 

Exam Time & Grading Policy :

	Exam
	Time
	Grading

	First Exam
	
	20

	Second Exam
	
	20

	Participation
	
	10

	Final Exam
	
	50

	
	Total
	100
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