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First Moment of area

First moment of area units is [𝑚3] in SI system and [𝑖𝑛3 𝑜𝑟𝑓𝑡3] in U.S system.



Centroid of an area

Then the centroid position can be calculated from the relation
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Symmetric sections

If an area A Possesses an axis of symmetry, its centroid C is located on 
that axis. Because the first moment of area will vanish (i.e. 𝑄𝑥 =
0, 𝑜𝑟𝑄𝑦 = 0).

And if an area possesses a center of symmetry O, the first moment of 
area about any axis through O is zero. 



Symmetric sections

If the centroid is located by symmetry, then the 

first moment of area with respect to any axis can 

directly be obtained using the relations. 



Example 1 – T section



Example 1 – T section

The first moment of area can be calculated w.r.t.

the axis x’



Second moment of area

The second moments of area (moment 
of inertia)of A with respect to x-axis 
and y-axis are



Example 2 – rectangular section

Determine the moment of inertia
around the x-axis for the given
rectangular section?



Parallel-axis theorem 



Example 3 – T section



Airplane moments of inertia

To determine the airplane inertia forces and
subsequently calculate the airplane stresses, it is
important to determine the airplane moment of
inertia.



Example 6 – Airplane moment of inertia



Example 6 – Centroid



Example 6 – Airplane Centroid



Example 7 – Airplane moment of inertia



Section properties of thin sheets



Circular arc section



Example 4 – Circular fuselage

Find the Fuselage centroid position and the 

fuselage second moment of area about the y-axis?



Example 5 – Idealized Circular Fuselage

To determine the fuselage section properties, it is more 

suitable to work with an idealized section in which the 

stringers and effective skin areas are collected at the stringer 

centroids. 

In the present example, initially we will neglect the skin 

effect.



Example 5 – Idealized Circular Fuselage

⇒



Example 5 – Idealized Circular Fuselage
Solution steps:
1. List the area of each stringer.

2. Select a reference center point.

3. Calculate the centroid position of each stringer w.r.t

initial axes (𝑍′).
4. Calculate the first moment of area σA𝑍′
5. Determine the centroid position, where

ҧ𝑍 =
σA𝑍′

σA
1. Correct the stringers centerline position.

𝑍 = 𝑍′ − ҧ𝑍
1. Determine the second moment of area.

𝐼𝑥𝑥 =෍A𝑍2

𝜃

𝑍′ = 𝑅sin(𝜃)

𝑅
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