
Course # MET x311 ETM x311
Title Stress Analysis
Description Examines columns and beams determining stress and strain; factors of safety and temperature 

effects for determinate and indeterminate. Other topics include shear and moment diagrams, 
flexural and transverse shearing stresses, torsional stress, and deformations.

Outcomes                                                                              a b c d e f g h i j k
To be able to understand the concept of a normal (σ) and shear (τ) stress 
as it applies the loading of a mechanical element with forces.

1.

To be able to calculate the normal, pure stress in a mechanical element 
that is subjected to either compression or tension loads across its area.

2.

To be able to calculate the shear, pure stress in a mechanical element 
that is subjected to shearing loads across its area.

3.

To be able to understand and use the formulae for thermal expansion as it 
effects the shear and normal stresses in a mechanical element and apply 
these formulae to solve some statically indeterminate problems.

4.

To be able to determine the shear and moment diagram for a mechanical 
element (beam) that is statically loaded with a concentrated or distributed 
load(s).

5.

To be able to use the flexure and shearing stress formulae as derived for 
determining the normal and shear stresses in a mechanical element that 
is subjected to concentrated or distributed loads that cause bending in the 
element.

6.

To be able to apply the stress formulae (i.e. hoop, radial and axial 
stresses) for a cylinder or sphere that is subjected to an internal or 
external pressure.

7.

To be able to properly apply textbook tables and graphs of stress 
concentration factors for all of the stresses identified above.

8.

To be able to determine the proper Safety Factor for a specific 
engineering application of a mechanical system based on ethical 
engineering considerations of its intended use properly apply the correct 
safety factor (S.F.) to all of the stress formulae identified above according 
to acceptable engineering practices and guidelines as presented in the 
textbook.

9.

To be able to determine the deflection of a mechanical element that is 
subjected to loads using the textbook tables and graphs of common 
elements and/or by using superposition or moment area methods.

10

To be able to solve 'real-world' engineering applications using all of the 
above after determining which equations apply and present a Case Study 
via a concise mini-Project Report (for inclusion in the student's portfolio of 
course work).

11
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