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Example 1 soot
Determine the moment of inertia for the area shown in Fig. with

respect to (a) the centroidal x" axis, (b) the axis x; passing through
the base of the rectangle, and (c) the pole or z" axis perpendicular to
the x'—y' plane and passing through the centroid C.

Part (a). %
B h/2 h/2
I_x-’ — / yrz dA _ / yrz(b dyf) — b/ },rz d},r r
-14 —h/2 —h/2 | W
I. = —bh’ 2
ST 5
Part (b) - : .
_ 2 1 h\? 1
Ir.r; Ix’ + Adk = Ebh?' + bh(a) = gb;??' %
Part (c). Jc=1I,+1, %
b__ | b
I, = ] hb3 Je=1y+ 1, = ibh(ﬁ;-z + b?) o
_,1*" — 12 C X ¥V 12

https://manara.edu.sy/
Strength of materials and Structural Analysis2

Prof.Dr. Nael M. Hasan


https://manara.edu.sy/

Example 2

v

LiaJl

Determine the moment of inertia with respect to the x axis for the =%

circular area shown in Fig.

SOLUTION |

Using the differential element shown in Fig.
since dA = 2x dy,

I = /y? dA = /yz(Zx)dv
A A

= /_:}-Z(zm)d

SOLUTIONIII
When the differential element shown in Fig. ' 1s chosen, the

centroid for the element happens to lie on the x axis, and since
I = 112 bh for a rectangle, we have

dl, = dr(Z}

e

— E-FS dx

2+yP=a

12 “2 ? 2\3/2 mwa’
2 - fx: _;(H —I) (fI:T

T
7
|
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Geometric Properties of Line and Area Elements

Centroid Location
y

LA
G

rsin d

L =208r

Circular arc segment

Centroid Location

Area Moment of Inertia

1 1 .
Ix—zr"(ﬂ—i sin 26)

1 1
I_v=1r4(8+isin 28)

L=ar

Quarter and semicircle arcs

1
[.=—anar*
T 16

1
I,=—mr*
Y16

r-—ﬂ—-1<4=%f=(a+b:-

Ly
J_!i! b \J._T:\%(zfiﬁ h

Trapezoidal area

Semicircular area

1
I,=—nrt

T8

1
I}:gﬂ’.’d

A usrefre

Strength of materials and Structural Analysis2
Prof.Dr. Nael M. Hasan

https://manara.edu.sy/


https://manara.edu.sy/

&)Ll
Yy e
[—b— A=2ab A=mr
T _ _1
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“‘J_ —r_} \y 1
1,=—nrt
3b e
Semiparabolic area Circular area
!
T - A= -i—ﬂf} y /A = bh 1
b 9 n T . I.=—bh?
| Ce 3b h o x 12
—3a— | T j—| | 1
- . I b 1 = 3
a I, Eﬁb
Exparabolic area Rectangular area
[—a y'
I T _1
b | A =5bh .
C P — = B3
1, J C v I =cbh
At ab L3 o~ .
=34 5] I;=—hb*
. b 36

2o

Parabolic area

. Triangular area
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MOMENTS OF INERTIA FOR COMPOSITE AREAS
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Example 3 [ZV
X gaall Joa JSAl b call eatigh JOAN ke 256 qudal o

=—100 mm —| ~—100 mm —
25 mm 75 mm 75 mm 25 mm
iRS e
75 mm 75 mm
X X
(a) (b)

JSd) At -1
B_lalidal) j glaall 4y a3 aladiuly -2

I, = Lart and I, = 5bA°,

https://manara.edu.sy/
Strength of materials and Structural Analysis2

Prof.Dr. Nael M. Hasan


https://manara.edu.sy/

l=— 100 mm —=| =— 100 mm — %

dsola
8)li_al
25 ﬂ'l\I\]'l\ 75 mm 75 mm 25 mm A —
asah - -®
75 mm 75 mm
X X
(a) (b)
Circle
Ir - Fx' + Ad%
1
= In(zsyi + w(25)4(75)* = 11.4(10°) mm*
Rectangle
I, =1, + Ad;

— 11—2(100)(150)3 + (100)(150)(75)* = 112.5(10°) mm*

Summation. The moment of inertia for the area 1s therefore

I, = —11.4(10%) + 112.5(10°
= 101(10°) mm*
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