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EXAMPLE 1

a.

Figure 1 shows a 2m x 2m x 0.4 m concrete slab
with a 1 m diameter hole in the centre. The plug for
the hole which is also concrete and has the same
diameter and thickness as the hole is placed at the
top left comer as shown. Determine the centroid
(X, Yand Z ) of the slab and plug together as one
body.

Explain the effect on the centroid (C) and centre of
gravity (G) if the plug is made of a different
material.
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Examples:

D AAas

Component ¥ (m") f(m) F(m) F(m) V(™) F¥(mH FV(m

1| 2x2x04 | 1 1| 02 | 16 16 032
=16
2 |-w(05704) | 1 1| 02 | 0314 | -0314 [-00628
= 0314
3 |aespos [os | s [ o6 | o157 | oam | oasss
=0314
1.6 1.443 1757 | 0.4456
v v | E3v | z:v
X¥=22-0902m P=2""-1098m Z7=22-0279m
156 15

b. Centroid (C) will maintain and Centre of Gravity (G) will change.
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EXAMPLE 2

Determine centroid (X , ¥ and Z ) of the composite body
shown in Figure 2. Scparation of the composite body is
restricted to four (4) components only.

24m |-

SOLUTION

Show all four (4) scparated components :




Examples:

=-16.56/12.159=-1.362 m

=14.59/12.159=12m

(this is a check, actually no need to do the calculations

v X y XV 2% zv
H0.6)2.4)(2.4) {(0.6) -4 1.2 0.6912 13824 | 2.0736
1 =1.728 =04 =-08 A\ A\
(2.4)(2.4)(2.4) 0.6 4242 -1.2 1.2 248832 - 16.59 16.59
Z =13.824 =18
-1 (M. 824 | 24-108m| {87 1.2 -9.99 4.666 ~7.328
3 -—6.107 =1.636 =0.764
1.2%0.6) 064244062 | -12 1.2 8.956 ~3.257 3.257
-2.714 ~-33
Y Y
12.15% 24.54 - 16.56 14.59
=2454/12.159=2.02m
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EXAMPLE 3

Determine the volume and surfacc arca of the
composite body shown in Figure 3 using the Theorm
of Pappus.

ar2 I 1
T
T ¥l
1 2 2r Volume
'g—is°f L-T i-?.? component’ A X AX
LINEI y (m7) (m) (m’)
1 17(0.36%) 4(036)3x | 0.015555
=0.1018 =0.1528
2 ~0.18(0.09) | 0.0922 - 0.000729
=-0.0162 | =0.045
k) ~ 3(0.18)(0.09] 0.09 +3(0.09)| - 0.000972
' -_00081 |=0.12
0.0775 0.013854

V=327 (4X)] = 3[2x(0.013854))
V=10.0653m’
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Surface Arca
Scgment L X LX
(m) (m) (m?)
y 009 009 018 AB 0.09 0.0452 0.00405
=0.045
BC v(0.09° + = 0.18%) 0.09 +0.09/2 [0.02716
=0.2012 =0.135
cD 0.18 018 < 0.18/2 [ 0.0486
=0.27
DE 2x(0.36)4 2(0.36)x 0.1296
=0.5655 02292
1.0367 0.2094
Surface Arca of Revolution
A, =327 (LX)] = i[27(0.2094))
A, = 09868 m’
The two end arcas

Ao = 2 (0.36°)/4) — (0.09 x 0.18) — (3(0.09 x 0.18))
=2(0.1018 - 0.0162 - 0.0081) = 2(0.0775)
=0.155 m’
Total Surface Arca
A=A, + A, =09868 +0.155
A=11418 m’



EXAMPLE 4
Locate the centroid (X, v.Z)of the composite

sheet metal bracket in Figure 4 if the material

1s homogencous and has a constant thickness.

Arca(m’) | X Y z AX Ay AZ
1| 12x1.6 [-04 [(1.6cos30°)V2| 0.6 | —0.768 1.331 1.152
=1.92 =0.693
2| 3(1.2)(1.8) | 3(1.8) 0 §(1.2) 0.648 0 0.432
=1.08 =06 =04
3| 097 | g9 | H09) 0 1.145 0.486 0
2 3T
=1.272 =0.382
4| - 045 0.9 0.45 0 -0.572 ~0.286 0
=-0.636
34 =3.636 IAX=0453 |ZAy=1531|24Z=1584







