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Moment of Inertia
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• The moment of inertia can be

considered as a shape factor which

indicated how the material is distributed

about the center of gravity of the cross-

section. It's also defined as the capacity

of a cross-section to resist bending. It is

usually quantified in m4 or kg.m2. So, the

moment of inertia has a significant effect

on the structural behavior of construction

elements. The formulas used for

determining the moment of inertia are:
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Note:

The formula above is used to calculate the moment of inertia directly when taking a parallel

slice of the axis which required determine moment of inertia about it.
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Example (1): Determine the moment of inertia of the shaded area in the fig. (1) With y-axis

the equation of the curve is 𝑥3 = 𝑦2

Fig. (1)
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Example (2): Determine the moment of inertia of the shaded area in the fig. (2) With y-axis the equation of the curve

is 𝑦 = 2 − 2𝑥3

Fig. (2)
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The physical meaning of moment of inertia
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Parallel Axis Theorem:

If you know the moment of inertia about a centroid axis of a figure, you can calculate the

moment of inertia about any parallel axis to the centroid axis using a simple formula;

𝐼𝑥 = 𝐼𝑥° + 𝑦2. 𝐴

𝐼𝑌 = 𝐼𝑦° + 𝑥2. 𝐴

𝐼𝑥 : Moment of inertia about x axis.

𝐼𝑌 : Moment of inertia about y axis.

𝐼𝑥°: Moment of inertia about centroid axis.

𝐼𝑦°: Moment of inertia about centroid axis.

𝑦2, 𝑥2: distance from centroid to y,x axis's
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Example (3): Determine the moment of inertia of the shaded area in the fig. (3) With x-axis the

equation of the curve is 𝑦2= 4𝑎𝑥 and the line 𝑥= 9𝑎

Fig. (3)
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Example (4): Determine the moment of inertia of the shaded area in the fig. (3) With x-axis the

equation of the curve is 𝑦2 = 4𝑎𝑥 and the line 𝑥= 9𝑎 , take horizontal slice
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Example (5): Determine the moment of inertia of the shaded area in the fig. (4) With x-axis

and y-axis.

Fig. (4)
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Example (7): Determine the moment of inertia of the shaded area in the fig. (6) With x-axis.

Fig. (6)
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Example (8): Determine the moment of inertia of the shaded area in the fig. (7) With y-axis.

Fig. (7)
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