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	EM 120
Statics


	Catalog Description

	
	Covers two- and three-dimensional force systems, equilibrium, structures, distributed forces, shear and bending moment diagrams, friction, and area moments of inertia. Emphasizes free-body diagrams.


	Instructor(s)

	
	Chambers, Fine, Olson, Stamper


	Required/Elective

	
	Required. 


	Class/Laboratory Schedule

	
	Four 50-minute lectures per week.


	Prerequisites

	
	MA 111 – Calculus I.


	Textbook(s)

	
	Statics and Mechanics of Materials, 2nd Edition, Riley, Sturgis, and Morris, Wiley, 2002.


	Course Objectives

	
	After successful completion of this course, students will:

	
	· Be capable of performing vector analysis including addition, cross products, and dot products.

· Apply the principle of static equilibrium to determine external reactions and internal forces.

· Analyze simple frames and machines.

· Analyze trusses using both the method of joints and sections.

· Use internal forces to calculate deformation, strain, and stress.

· Apply a factor of safety to design simple frames and machines.

· Apply yield strength to predict truss failure.

· Calculate centroids.




	Course Topics

	
	2 and 3-d vector analysis
2 and 3-d equilibrium

Frame and machine analysis

Truss analysis

Internal force analysis

Deformation, strain, and stress analysis

Material properties

Factor of safety

Centroid calculation


	Lab Topics

	
	None



	ABET Criteria

	
	This course primarily addresses ABET Criteria a, c, d, e, f, i, and k.


	Program Outcomes

	
	Teams - An ability to work effectively in teams

When assigned to teams, students will:

__x___  1. Share responsibilities and duties, and take on different roles when applicable.

__x___  2. Analyze ideas objectively to discern feasible solutions by building consensus.

__x___  3. Develop a strategy for action.

__x___  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

_____  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

__x___  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

__x___  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.

__x___  5. Present information visually using drawings, graphs and sketches.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

__x___  1.  Inspect and define the problem.

__x___  2.  Identify the basic principles and concepts that apply to the situation.

__x___  3.  Use appropriate resources to locate pertinent information.
__x___  4.  Build appropriate model(s).

__x___  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

__x___  6.  Check a solution using appropriate criteria.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints

__x___  1.  Understand the problem.
__x___  2.  Develop a design specification that addresses customer/client needs and constraints.
__x___  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
__x___  4.  Carry out a detail-level design using appropriate design tools and methodologies.
__x___  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
__x___  6.  Document the finished product or process as appropriate for the discipline according to standard practice.



	Professional Component

	
	This course provides 3 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 1 credit of engineering design.

	
	

	
	The course focuses on traditional equilibrium system analysis with the addition of basic deformation, strain and stress analysis.  The truss bust design competition requires students to design, optimize, build, and test a truss within specified constraints.  The design process and results are reported via the team website.


	Prepared by

	
	Zac Chambers, 4/25/06


