Civil and Environmental Engineering  EM 321 - Mechanics of Materials

Required
Course Description:  (3-0) 3 credits Basic concepts of stress and strain that result from axial, transverse, and torsional loads on bodies loaded within the elastic range.  Shear and moment equations and diagrams; combined stresses; Mohr’s circle; beam deflections; and column action and equations.

Prerequisite: EM 214 (Statics)
Textbook:
Philpot, T.A., Mechanics of Materials: An Integrated Learning System, 1st Edition, John Wiley& Sons

Additional Required  Materials: Course Packet, available at the bookstore

Course Learning Outcomes

By the end of the semester, students should be able to demonstrate their ability to:

1.
Calculate a state of stress for a point on a loaded object, including normal stress (due to a combination of axial loads, flexure and/or internal pressure) and shear stress (due to a combination of torsion and transverse shear) (a,e);

2.
Calculate section properties including area, centroid and moment of inertia for homogeneous cross-sections (a,e);

3.
Calculate stresses and strains due to tension, compression, shear (direct and transverse), torsion, bending and combined loads (a,e);

4.
Apply major concepts of equilibrium and compatibility and use them to solve simple indeterminate problems (a,e);

5.
Calculate principal stresses and strains and transform states of stress to different orientations (a);

6.
Apply major concepts to real world problems, including creating simple models of complex systems (a,e,k);

7.
Design members or systems to withstand prescribed loadings based on a maximum allowable stress (c,e);

8.
Draw shear and bending moment diagrams (a); and

9.
Exhibit the ability to adequately explain core concepts orally and in writing (g). 

Topics Covered: Average normal and direct shear stress; average normal and shear strain; material properties; axial stress and deformation; solution of interminate axial systems; torsional stress and angle of twist; section properties; shear and bending moment diagrams; flexural stresses; beam shear stress; stresses due to combined loadings; column buckling; pressure vessels; principal stresses and stress transformations.
Class schedule: Three lectures per week lasting one hour per lecture
Contribution to meeting criterion 5:  The course provides 3 credits of engineering science
Relationship Between Program Objectives and Course Objectives:

(1 = min.  2 = avg.  3 = max)

	Course Outcomes
	ABET Program Outcomes

	
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k

	1
	3
	 
	
	
	2
	
	
	
	
	
	

	2
	3
	
	
	
	2
	
	
	
	
	
	

	3
	3
	
	
	
	2
	
	
	
	
	
	

	4
	3
	
	
	
	2
	
	
	
	
	
	

	5
	3
	
	
	
	2
	
	
	
	
	
	

	6
	2
	
	
	
	3
	
	
	
	
	
	2

	7
	1
	
	2
	
	2
	
	
	
	
	
	

	8
	3
	
	
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	2
	
	
	
	


Prepared by:  Dr. Andrea E. Surovek, Civil and Environmental Engineering, May 2010
