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Recall the Parallel Axis Theorem
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General Form

I =1+ d?*A

Centroidal Moment of Inertia

I, = ffy’z dA

Parallel Axis Theorem

If we know the moment of
inertia of a body about an
axis passing through its
centroid, we can calculate
the body’s moment of
inertia about any parallel
axis




If We Can Divide an Area into Simple Shapes
With Known Centroid

: d. . L = L + d3i 4

Moment of Inertia of the entire area about the x axis
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Tabulated Centroidal Moments of

Inertia Can be Found in the Textbook
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Tabulated Centroidal Moments of

Inertia Can be Found in the Textbook

Asis X-X Axis Y=Y
Area Depth  Width = =
Designation in® in. in. I.in! k. in g.in [ I, int kg in X in
Y W18 x 761 223 182 110|133 261
W Shapes = | W16 x57 168 164 712 | 758 160
(Wide-Flange W14 x 38 112 141 677 | 385 155
Shapes) X—t—x | wsx31 0.12 800 800 | 110 202
¥
0 SI8x 54.7 16.0 180 600 | 801 207 114
S Shapes 812x 318 031 120 500 | 217 033 100
(American Standard [~ | 810% 254 745 10.0 466 | 123 673 0.950
Shapes) S6x 125 366 600 333 220 180 0702
X—t—X
flam o o D
Y C12x20.7¢ 608 | 120 204 | 120 461 386 0707 0608
C Shapes Cl0x 153 448 | 100 2,60 67.3 3.87 227 0711 0634
(American Standard e C8x115 337 800 226 325 311 131 0623 0572
Channels) ‘ C6x8.2 230 600 192 13.1 234 0657 0336 0512
m—,\'
3
i L6x6x1t 354 179 186 | 354 179 186
= L4x4xd 552 121 118 552 121 118
e L3x3ax+ 123 002 083 | 123 0026 08%
L6X4X%+ 173 191 108 622 114 0881
Angles i Pt 5t
L5x3x+ 043 158 174 255 0824 0746
L3x2x4+ 109 0053 0080 | 0300 0560 0487
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Example Problem
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Find the Moment of
Inertia about the x and
y axis of the shaded

> |area.
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Divide Area into Simple Composite Shapes
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Find the Area, Location of Centroid, and the
Centroidal Moment of Inertia of Each Shape
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dxl — g (7) — 467 in
A, = : (3) =—-2.01
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Find the Area, Location of Centroid, and the
Centroidal Moment of Inertia of Each Shape
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Find Area and Location of Centroid of Each
Shape Relative to Reference Coordinate Axes

Vo A, = (4)(4) = 16 in?
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Find Area and Location of Centroid of Each
Shape Relative to Reference Coordinate Axes
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1n 4 1n Lo, =—bh® =—(4)(4®) = 21.333in
< < 12 12
T 3 1 3 4
I =—hb® = —(4)(4®) = 21.333 in
12 12




Find Area and Location of Centroid of Each
Shape Relative to Reference Coordinate Axes
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By 1 1
31 _ x> A3 = —=—nr? = —=m(2?%)
= 2 2
— — —6.2832 in?
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Use Parallel Axis Theorem to
Complete Table for Semicircle
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Find Area and Location of Centroid of Each
Shape Relative to Reference Coordinate Axes
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_ 1 1
L3, = —gnr* = —=m(2*) = —6.28318 in%
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Find the Moment of Inertia about the x axis

I, =525in%* | |I,, =21333in%|| [5, = —6.28318 in*
dyl — _20 in dyz — _50 in dyg — _3 in
A, = 10.5 in? A, = 16 in? A; = —6.2832 in?
I, = z I + z a2,
Shape | L dy; A; djz,iAi
1 5.25 —2.0 10.5 42.0
2 21.333 -5.0 16.0 400.0
3 —6.28318 -3.0 -6.28318 —56.5486
z 20.300 385.4514
I, = 20.30 + 385.4514 = 405.75 in*




Find the Moment of Inertia about the y axis

I,1, = 285833 in% | I, = 21.333 in* ~1.75610 in#

Iy3, —

dxl — 4‘67 in dxz —_ 50 in dx3 — 51512 in
A, = 10.5 in? A, = 16 in? Az = —6.2832 in?
by = 0 o+ ), diuh
Shape I_yl-, d,; A; dZ;A;
1 28.5833 | 4.67 10.5 919.0274
2 213333 | 50 16.0 400.0
3 |-175610| 51512 | -628318 | -166.7233
» 48.1606 1152.3041
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— 48.1606 + 1152.3041 = 1200.46 in*




