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Announcements
® CBTF Quiz 5 continues.

[ Upcoming deadlines:
® Friday (4/19): Written Assignment
® Tuesday (4/23): PLHW 8
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Two channels are welded to a rolled W

section as shown. Determine the moments @
of inertia of the combined section with — ..__jﬁ—-) ’ \, ‘fw"‘ —\uL(c
respect to the centroidal x-axis. 1 ) T

\\x-fs % 31

1, = "f md* CSx11.5 i - h:g
. + Ad g i&
. . \IAZ aﬂ:"!&a% *";‘t\i 0.592

1}‘ Iy t Ixa *1*3
(e + Ad) + I+ (T < A)
From Hu tbk:

Iyt = Ty = 1.3 mt d‘
Tyt = (10wl A = A3: 3.%)

—;-'(eiw) 4 0.8721n = .52 7. %

wec35lect Page 2



Page 3

Friday, April 19, 2019 10:44 AM

Axts X-X Axts Y-Y
Area | Depth Width -
Desfgnation n? m  m Lt Em  m |[Lm Ko T
Y WIS x 76/ 2.3 182 110 [1330 7.73 e 261
W Shapes WI6 x 57 168 164 712 [ ™8 6.72 a1 1.60
(Wide-Flange 4;4 x 38 112 141 677 | 388 5.87 87 158
Shapes) X x 31 9.12 800 800 | 110 347 a7l 202
T — ——
)
Y IX /
Y 818 x 54.7} 160 180 600 | 801 7.07 €07 LM
S Shapes S12x318 931 | 120 500 | 217 48 933 100 \l
(American Standard S10 x 254 745 | 100 466 | 123 407 673  0.950
Shapes) S6x 125 366 600 333 20 245 18 0702
X X
Y
Y Ci1zx 207} 608 | 120 204 | 120 461 386 0797 0.608
C Shapes Cl10x 153 448 | 100 260 673 387 227 0711 0634
(American Standard C8x 115 3.37 800 226 Ry 311 131 _ 0623 0372
Channels) Cox82 230 600 192 13.1 234 0657 06 0512
X
3
v
Y L6 x6x 1 110 and 179 186 | 354 LT 186
™ Laxaxt ™ 5% 121 118 53 121 118
i Lax3x -;- 144 123 0926 0836 123 0926 0836
L6xd x4 4T 17.3 191 198 622 L4 0961
Sy Ly x3x 37 043 1s 17 255 0824 0746
Lax2xd 119 100 0953 0980 | 0390 0360 0487
X X
U___ s
Y
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Axis Y-Y
Area Width I ] Lo B
Designation mm? mm 10° mm+ mm | 10°%mm¢ mm mm
Y W450 x 113f 14400 279 554 633 663
W Shapes WA410 x 85 10900 181 316 179 406
(Wide-Flange W260 x 57.8 7230 172 160 11 394
Shapes) X W200 x 46.1 5850 208 58 154 513
Y
p— ¥ &s«oxam 10300 [ 457 1w 33 862 200
10 x 473 6010 | 305 127 90.3 388 254
(Amertcan Standard S2% x 378 4810 o3¢ 118 512 280 241
Shapes) S130 x 186 2360 | 152 846 0.16 0749 178
X
Y
Y C310 x 30.81 20| 305 747 M7 161 202 177
C Shapes C250 x 228 2000 | 254 66.0 280 0945 181 161
(American Standard €200 x 17.1 2170 | 208 574 135 0545 158 145
Channels) C150 x 122 1540 | 132 488 545 0286 136 130
X
3
Y
Y L132 x 152 x 5.4} 7100 17 o5 472 | ur s 472
LI02x 102 x 127 2420 230 307 300 | 230 307 300
—{ x| L76 %76 x6.4 020 o512 235 212 | o512 235 212
LIs2x 102 x 127 3060 720 485 203 | 25 200 249
Angles LIZ7Tx76x 127 249 38 401 42 106 209 189
L76 x 51 x6.4 768 0454 242 249 | 0162 W5 124
X { —
l—— 1§
Y
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¥4

Determine the moments of inertia of the bracket

}\200 rrllm

with respect to the x- and y-axes.

Qv @ sguwe plaes ; @ LO disks

Ie® Lyt Ly Lo Lo
* Sinte the AAYiS 4oe5 hrongh the oo
f @; In‘z' 1,,' (S‘MC ﬁy I‘sx,

),w‘— VW"’ @ b& @
200 mm 200 mm\y
Iy = qu'+(1,,'+A,d:) o
- I‘;x' - ( Il.x' + nq "hy) Figure: 10_P106-107
L = .Lz'".(l'“)‘ A, - (‘fw)l-""'"z
z ]
1y'= ,—'.Lw\z( §o0™ 460") Ay w(l08)" rvem

Ly'= -Z%m‘(IOO)‘ d, - oly - 200mm

Lﬂ" =-1iv1r(|0°)z
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- Vector Mechanics for Engineers: Statics
 Moments of Inertia of Common Geometric Shapes

y 1
C I,=gmr?
Lal=LmIt I,=I.=imr?
S e
1
I, = 1 ma?
ll=$m(b2¢c2) . 2ma|
- ly=l==r,m(302+L2)
I, =—=mec 2
Yy 12
e S X
’=_|2mb
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I=smb?+c?)
I,= é m(c? + a?)

=L on(a? + b2
I.=5mia +b?)

I=1.= i—m(%a2 +h?)

L=1,=1I.= %ma2
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Virtual Work
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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

—
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Definition of Work

Work of a force T
— e
— — /
A force does work when it undergoes a / / \ )§\~
. . . . . " l
displacement in the direction of the line of | dr;
action. F

The work dU produced by the force F when
it undergoes a differential displacement dar is

given by
dU =F - dr

P B
——,
—_—
Nb«N’J‘d Q ww'c_
Pet: dd wok.

D
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Definition of Work

Work of'a couple g7 = Mk -dfk = M db
M -
49

—
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Virtual Displacements

A virtual djsplacement 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.

Feo

6
§7g,

—
-

—
Fa s
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Principle of Virtual Work

The principle of virtual work states that if 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 ———
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(1 YA Np#0 —4 P H{“\“J 'f‘v tduibl»‘nm_
* | The thin rod of weight 17 rests

| against the smooth wall and floor.

Determine the magnitude of

force P needed to hold it in

equilibrium.

%0

'\)A; _L Suﬂ__, no Wk
Vi J&J’-LL;‘_"-— N’ 1 fug — we wok .

W: do gome warL.
P fup— d» U“A‘
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