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Parallel-Axis Theorem:

dAyI AA ∫= 2

C: centroid of the area
& BB  :centroidal axis

AABB //

∫∫∫
∫

++=

+=

dAddAyddAyI

dAdyI

AA

AA

22

2

2)(

)(

==∫ BBIdAy 2)( moment of inertia about the centroidal axis

∫ dA = Area
=∫ dAy 1st moment of area about BB

=∫ dAy zero as BB  is the centroidal axis

2AdII += I : about the centroidal axis
I: about any axis // to the centroidal axis with a distance d

Put k2A for I

& AkI 2)(=

222 )( dkk +=

also

2AdJJ co +=



Engineering Mechanics – Statics B. M. Mohammed

Moment of Inertia of Composite Area:

Moments of Inertia of common geometric shapes
Shape Moments of inertia
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Ex: Find Ixx & kx

[ ]2
13

33
33

3

33
11

1

2
12

10*80
12

12
50*10

12

AdIII

hbI

hbI

xx ++=

==

==

44

2
33

10*5.61

)525)(10*50(
12

50*102
12

10*80

mmI

I

xx

xx

=









−++=

Or:
42

3
2

3
112 333.303333)520)(10*40(

12
40*10

12
:)1( mmAdhbAdIIPart xx =++=+=+=

42
3

2
3

222 333.303333)520)(10*40(
12

40*10
12

:)2( mmAdhbAdIIPart xx =++=+=+=

4
33

332 333.8333
12

10*100
12

:)3( mmhbAdIIPart xx ===+=

4
321 5.61333.8333333.303333333.303333 mmIIIII xxxx =++=++=Σ=

2180010*8010*5010*50 mmA =++=

mm
A
Ik x

x 484.18
1800

10*5.61 4

===

10

10

50

90

50

x

y

103

2

1



Engineering Mechanics – Statics B. M. Mohammed

9.28
 Determine the centroidal polar moment of inertia of the area shown.

Component A x y A x A y

Rectangle 1 2 * 6 = 12 4.5 3 54 36

Rectangle 2 9 * 2= 18 4.5 7 81 126

Σ A = 30 Σ A x = 135 Σ A y  = 162
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9.30
 Determine the polar moment of inertia of the area shown with respect to (a)
point O , (b) the centroid of the area .
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