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Notes and Examples on Basic Types of Stress [Normal, Shear and Bearing Stresses]



· Basic types of stress:

· Normal stress 
· Shear stress 
· Bearing stress b [This stress is a special kind of normal stress as it acts on the common surface of two contacting bodies].

Equations to compute the basic stresses are:

· Normal stress N/An
· Shear stress V/Av.

· Bearing stress b= Q/Ab.
where: the internal forces N, V, Q must be computed from considering a FBD for each case and using the method of sections, and the equations of equilibrium of forces; and the areas on which the stresses are acting are designated as normal stress area An,  shear stress area Av, and bearing stress area Ab. 

The above expressions give the average (approximate) stress in each case. In many engineering situations these average vales are close to reality under certain conditions, but care must be exercised before using these equations to ensure they are valid. In this part of the course we will assume they are always valid.

The following examples illustrate the key steps the compute the internal forces and the corresponding stresses. Therefore, it is essential to note the importance of using the correct complete FBD, the method of sections and the right set of equations of equilibrium.

· Introduction to Structural Design:
As problems in structural mechanics will involve a body (structure) to carry some loads (forces), the structure must do so successfully. For this purpose, the material and the geometry of the structure must be selected to build (design) a specific structure. That meets all the required objectives and the requirements of safety, economy and serviceability.

1. Safety of structure: means that all computed stresses from the applied loads do NOT exceed the corresponding strength(s). The ratio of Strength (in force or stress units) to Applied action (force or stress) is called the Factor of Safety FS. For this purpose we have to test the material to determine: a) Tensile and Compressive strengths; b) Shear strengths; and c) Bearing strengths.

2. Factor of Safety FS:  It is a dimensionless ratio of allowable load or stress and applied load or stress. A safe design has FS greater than 1. 
3. Design Process: In design problems we determine Geometry of the structure and or the dimensions of the cross sections of the members forming a structure that will ensure a safe, economical and serviceable design.

4. The design and analysis process is repeated as many times as needed to ensure the all conditions for a proper design.
Example 01: 

A rigid pedal bar BCD is held in the position shown by a cable AB. It has a pin support at C as shown in the given details. This problem involves all the basic types of stress.
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Example 02:
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