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Learning Goals for Chapter 11

Looking forward at …

• the conditions that must be satisfied for a body or structure to 
be in equilibrium.

• what the center of gravity of a body is and how it relates to 
the body’s stability.

• how to solve problems that involve rigid bodies in 
equilibrium.
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Introduction: Static Equilibrium

• This Roman aqueduct 
uses the principle of the 
arch to sustain the 
weight of the structure 
and the water it carries.

• In construction we’re interested in making sure that bodies 
don’t accelerate.
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Conditions for equilibrium

• For an extended body to be in static equilibrium, two 
conditions must be satisfied.

• The first condition is that the vector sum of all external forces 
acting on the body must be zero:

• The second condition is that the sum of external torques must 
be zero about any point:
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Conditions for equilibrium: Example 1
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Conditions for equilibrium: Example 2
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Conditions for equilibrium: Example 3
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Center of gravity

• We can treat a body’s weight 
as though it all  acts at a 
single point: the center of
gravity.

• If we can ignore the variation 
of gravity with altitude, the 
center of gravity is the same 
as the center of mass.
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Center of gravity

• When a body in rotational 
equilibrium and acted on by 
gravity is supported or 
suspended at a single point, 
the center of gravity is 
always at or directly above 
or below the point of 
suspension. 
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Center of gravity

• To be in equilibrium, a body supported at several points must 
have its center of gravity somewhere within the area bounded 
by the supports.
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Center of gravity

• A body is not in equilibrium if its center of gravity lies 
outside the area of support.
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Problem-solving strategy for static 
equilibrium

• Identify the relevant concepts: The first and second conditions 
for equilibrium are ∑Fx = 0, ∑Fy = 0, and ∑τz = 0.

• Set up the problem by using the following steps:

1. Sketch the physical situation and identify the body in 
equilibrium to be analyzed.

2. Draw a free-body diagram showing all forces acting on the 
body. Show the point on the body at which each force acts.

3. Choose coordinate axes and specify their direction. Specify a 
positive direction of rotation for torques.

4. Choose a reference point about which to compute torques.
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Problem-solving strategy for static 
equilibrium

• Execute the solution as follows:

1. Write equations expressing the equilibrium conditions. 
Remember that ∑Fx = 0, ∑Fy = 0, and ∑τz = 0 are separate 
equations.

2. To obtain as many equations as you have unknowns, you may 
need to compute torques with respect to two or more reference 
points.

• Evaluate your answer: Check your results by writing ∑τz = 0 
with respect to a different reference point. You should get the 
same answers.
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Figure 11.8

© 2016 Pearson Education, Inc.



Feedback
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I am still confused on the situation where a sign is held static with two scenarios, one 
with the length of the sign one half of the other. I am not sure how you would 
calculate which tension force is greater
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