Announcements

® CBTF Quiz 6 this week
® No class on Friday © (But Friday discussions still meet)
® Written Assignment H4 — Due Friday, Dec. 1

J Upcoming deadlines:

® Wednesday (11/15)
e PLHW22

® Thursday (11/16)
e ME HW?23




Moment of Inertia for Areas
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and areas for the beam RS. For the given vertical
loading P on the beam, which shape will develop less

internal stress and deflection?




Moment of inertia of composite

e If individual bodies making up a Composite body have individual areas
A and moments of inertia I computed through their centroids, then the
composite area and moment of inertia is a sum of the individual

component contributions.

This requires the parallel axis theorem:
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Find the moment of inertia about its centroid:
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Determine the moment of inertia for the Y

cross-sectional area about the x and ¥ 100 mm_l ]

centroidal axes. N —

¥ 400 mm
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Two channels are welded to a rolled W Y

section as shown. Determine the moments

of inertia of the combined section with

respect to the centroidal x and y axes.
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Axis X-X Axis Y-Y
Area Depth Width — — — —
Designation in® in. . Lt km g | I,m¢ k.t X in
Y W18 x 761 29.3 182 110 |1330 7.73 152 261
WS e | W16 x 57 16.8 164 712 | ™8 6.72 43.1 1.60
(Wide-Flange W14 x 38 11.2 141 6.77 | 385 5.87 26.7 1.55
Shapes) X X | W8 x31 9,12 800 800 | 110 3.47 a7.1 2,02
c——
Y
¥ S18 x 54.7% 16.0 180 600 | 801 7.07 20.7 LM
S Shapes S12 % 31.8 9.31 120 500 | 217 4.8 933 100
(American Standard S10 x 254 745 | 100 466 | 123 4.07 673  0.950
Shapes) S6x 125 3.66 600 323 22,0 2.45 180 0702
X—t—X
7|
b/
Y C12 x 20.74 608 [ 120 204 | 120 4.61 286 0797 0608
C Shapes Cl0x 15.3 448 | 100 2.60 67.3 3.87 227 0711 0634
(American Standard Csx 115 3.37 800 226 325 3.11 131 0623 0572
Channels) C6x 82 2.30 600 192 12.1 2.4 0687 0X6 0512
X X
X
Y
Y L6 x 6 x 1¢ 11.0 as4 1.79 186 | 354 179 1.8
. Laxdaxt 3.7 582 121 118 552 121 118
= Laxaxd 144 123 0926 0836 123 0926 0836
Fe— L6xd x+ 47 17.3 1.91 1.98 622 Ll4 098]
C Lsx3xd 3.7 043 18 174 255 0824 0.746
Laxexd 119 109 0953 0980 | 0390 0569 0487
X i — X
¥




Axdis X-X Axis Y-Y
Area | Depth Width I k ] R X
Designation mm? mm mm 109 mm4 mm mm |(109mm*t mm mm
Y W460 x 1131 14400 | 462 279 554 196 633 663
W Shapes et | W410 x 85 10800 | 417 181 316 171 179 406
(Wide-Flange W260 x 57.8 7230 [ 338 17@ 160 149 1.1 394
Shapes) X—+—X | W200 x 46.1 %850 [ 203 208 458 88.1 154 513
[t —
Y
Y S460 x 81.41 10300 [ 457 1 33 180 862 200
S Shapes S310 x47.3 6010 | 308 127 90.3 123 388 254
(American Standard 1= | Sonp 37,8 4810 25¢ 118 512 103 280 241
Shapes) S150 x 18.6 2360 | 132 84.6 916 622 0749 178
X——X
==
]V
y €310 x 30.81 3020 | 308 74.7 W7 17 161 222 17.7
C Shapes N C250 x 22.8 2800 | 284 660 280 98.3 0045 181 161
(American Standard 7 | ca00x17.1 170 [ 203 574 135 79.0 0545 158 145
Channels) C150 x 12.2 1540 | 132 488 545 504 025 136 130
X X
—_— | }—x
L
Y
Y L1%2 x 152 x 254} 7100 14.7 &5 472 | 17T 4855 472
L102 % 102 x 127 2420 230 307 200 230 307 300
- L76 x 76 x 6.4 929 0512 235 212 0512 235 212
LI1M2 % 102 x 127 3060 720 485 0.3 250 200 249
Angles LI2ZTx 6 x 127 2420 388 401 42 106 209 189
L76 x 51 x 6.4 768 045 242 249 0162 145 124
X — X
U 7




Chapter 5 Part Il - 3-D Rigid Body




Equilibrium of a rigid body

Now we add the z-axis to the

coordinate system!

6 Equations of Equilibriums:




Reaction
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smooth surface support

3) =

roller




Types of Connection Reaction
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ball and socket

(5)
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single journal bearing




BLE 5-2 Continued

Types of Connection Reaction Number of Unknowns
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single journal bearing y R
with square shaft
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single thrust bearing

(8)

single smooth pin




Types of Connection Reaction Number of Unknowns
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single hinge
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fixed support



Calculate the reaction forces at the support.
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