
Moments of Inertia



Introduction

• A distributed loading acts perpendicular to

an area and its intensity varies linearly, the

computation of the moment of the loading

distribution about an axis will involve a

quantity called the moment of inertia of the

area or the second moment of area.
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Applications



Rectangular and Polar Moments of Inertia
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The Importance of MoI for Areas



Radius of Gyration of An Area
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Radius of Gyration of An Area



Transfer of Axes



Parallel-axis Theorems
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Area Moments of Inertia

Composite Areas



Area Moments of Inertia
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Composite Areas

Steps for Analysis



Composite Areas
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Moments of Inertia of Composite Areas
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Example

Determine the moment of inertia 

of the shaded area with respect to 

the x axis.

SOLUTION:

• Compute the moments of inertia of the 

bounding rectangle and half-circle with 

respect to the x axis.

• The moment of inertia of the shaded area is 

obtained by subtracting the moment of 

inertia of the half-circle from the moment 

of inertia of the rectangle.



SOLUTION:

• Compute the moments of inertia of the bounding 

rectangle and half-circle with respect to the x axis.
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• The moment of inertia of the shaded area is obtained by 

subtracting the moment of inertia of the half-circle from 

the moment of inertia of the rectangle.

46mm109.45 =xI

xI = 46mm102.138  − 46mm103.92 


