Announcements
® CBTF Quiz 5 continues.

[ Upcoming deadlines:
* Friday (4/19): Written Assignment
* Tuesday (4/23): PLHW



Two channels are welded to a rolled W
section as shown. Determine the moments
of inertia of the combined section with

respect to the centroidal x-axis.
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Axis XX Axis ¥-F
Area | Depth Width — — — —
Deesipnation in® in. in. vt kpin.  Win | Lymd ko ¥ in
¥ W18 x 761 29.3 182 1.0 | 1330 7.7 142 261
W Shapes e | W1E %57 16.8 164 712 | T8 6.72 431 160
{Wide-Flange Wid %38 1.2 141 A77 | 38y 5.87 267 1h%
Shapes) X—] Wa x 31 9.12 800 800 | 110 3.47 atl 202
¥
¥ S18 x 54.7% 16.0 180 600 | 801 7.07 07 LM
5 Shapes | s12xaLs gal | 120 500 | 217 4.83 933 L00
(American Standard [ —" | 510 x 254 745 | 100 466 | 123 4.07 673 0.080
Shapes) 56 x 12.5 3.66 600 343 220 245 180 0702
X—i—xX
faun =
T
¥ C12 % 20.7f 608 | 120 2094 | 120 4.61 A86 0707 0.608
C Shapes N C103x 153 448 | 00 260 673  3.87 227 0711 0.634
{American Standard 1 |cexi11s 3.37 BOO 226 =y 31l 131 0623 0572
Channels) Chx 8.2 2.39 600 192 131 23 0687 0536 0512
X—t+—xX
—_ q—f
L=
Y L6 x 6 x 1¢ 110 asd 179 186 | M4  LTO 186
. Laxdxd 3.7 M52 121 L8 552 121 118
_'L Laxaxd 144 12 0926 0836 | 123 0926 0.836
Angles L6 xd x4 4.7 17.3 1ol 198 622 L4 098]
L¥x3xd 3.7 943 1M LT 255 0824 0.746
Laxaxd 119 L09 0983 0080 | 0300 0560 0487
X — X
0 |§




Asds X-X Axis Y-¥
Area | Depth Width I k0§ I, K X
Damgnaunn mme mim mim 108 mm4 mim min 100 et mm TTm
¥ W460 » 1151 14400 | 462 279 L7 196 f3.3 6.3
W Shapes et | Wal0 = 85 10800 | 417 181 318 171 170 408
(Wide-Flangs W80  87.8 Taao | a3se 172 160 140 11.1 90.4
Shapes) X——x | Wa00 » 46.1 meen | 208 208 458 88.1 154 513
[ S——
Y
¥ S460 x 514} 10300 | 457 1% k<) 180 562 29.0
§ Shapes 8910 x 47.3 8010 | 2808 187 20.3 123 388 284
(American Standard |~ | gamowate 4810 | 284 118 5128 103 280 24,1
Shapes) S150 x 18.6 2360 152 B4.5 2,16 2.2 0749 178
I—t—X
i e’
. C310 » 3081 20 | 308 747 537 117 161 2 177
C Shapes C2580 x 22,8 2g00 | o84 B6.0 280 98.3 048 181 161
(American Standard = 200 x 17.1 2170 203 574 135 70.0 ONdS 188 14BN
Channels) C150 x 12.2 1540 152 45.8 HAY 594 028 136 130
I——x
le— T
¥ L1582 % 158 x 354 7100 14.7 458 472 | 7 4sm 472
L102 x 108 x 12.7 2420 230 307 300 230 307 300
—| T |— L786 3 78 = 6.4 020 0Ml2 N 212 0812 238  2l2
- L1%2 3 102 % 127 3060 720 488  H0.3 240 200 240
Anples L127 x 76 x 127 2420 393 401 442 106 209 189
L76 M1 x 6.4 TRE D4% 242 2490 0162 14N 124
X —X
(0 I




Determine the moments of inertia of the bracket }\ |
200 mm

with respect to the x- and y-axes.

Figure: 10_P106-107
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- Vector Mechanics for Engineers: Statics

f Moments of Inertia of Common Geometric Shapes
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Virtual Work




Main goals and learning objectives

¢ Introduce the principle of virtual work

® Show how it applies to determining the equilibrium

configuration of a series of pin—connected members



Definition of Work

Work of a force

A force does work when it undergoes a
displacement in the direction of the line of

action.

The work dU produced by the force F when

it undergoes a differential displacement dr is

given by
dU =F - dr
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Definition of Work

Work of'a couple g7 — Mk -d6k = M d6

M




Virtual Displacements

A virtual displacement is a conceptually possible displacement or rotation
of all or part of a system of particles. The movement is assumed to be

possible, but actually does not exist.



Principle of Virtual Work

The principle of virtual work states that it a body is in equilibrium, then the
algebraic sum of the virtual work done by all the forces and couple

moments acting on the body is zero for any virtual displacement of the

body. Thus, e



The thin rod of weight W rests
against the smooth wall and floor.
Determine the magnitude of
force P needed to hold it in

equilibrium.
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