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Equilbrium 

 

 When a body is in equilibrium, the resultant of all forces acting on 

it is zero. Thus, the resultant force R and the resultant couple M are 

both zero, and we have the equilibrium equations 
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Modeling the action of force 
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Construction of free- body diagrams 

 

The free-body diagram shows all forces applied to the system by 

mechanical contact with other bodies. 

 

 Step 1. Decide which system to isolate. 

Step 2. Next isolate the chosen system by drawing a diagram which 

represents its complete external boundary. 

Step 3. Identify all forces which act on the isolated system. 

 

 Step 4. Show the choice of coordinate axes directly on the diagram. 

 

Example of free-body diagrams   
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Equilibrium conditions 
 

 

 A body is in equilibrium if all forces and moments applied to it are 

in balance. 
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Two-and three-force members 
 

 for a two-force member to be in equilibrium, the forces must be 

equal, opposite, and collinear. 
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 In a three-force member, which is a body under the action of three 

forces, equilibrium requires the lines of action of the three forces to 

be concurrent. 

 

 The only exception occurs when the three forces are parallel. In this 

case we may consider the point of concurrency to be at infinity. 
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