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EXERCICIO
Considere a secgao plana representada na figura,
composta por trés perfis metalicos: duas cantoneiras (
de abas desiguais L 160x80x10 e um perfil UNP 240.
Relativamente ao sistema de eixos (Y,Z) representado,
. . a
determine: A
a) As coordenadas do centro de gravidade,
. . ) 20°
posicionando-o na figura; o -
b) Os momentos de inércia Iy e Iz e o produto de vy
inércia Iyz;
c) O momento de inércia em rela¢do ao eixo A: I,
Notas importantes:
.oy . . “ z ” Z
« Utilize a unidade de comprimento “centimetro” [cm].
* Utilize nos calculos o minimo de 2 casas decimais.
5]
t
h
Cantoneiras de abas desiguais n K
1
— 2]
\
1 2
z
besaratn ot e e
Bezeichnung Aomessungen Lage der Achsen
G h b t r r A I Vs W w3 U Uz U3
ng'F"I mm mm mm mm mm o’ cm m m tm cm om m
L160x80x 10 18.2 160 80 10 13 6.5 23.18 5.63 1.69 1046 7.04 306 4.70 1.73
L160x80x12 21.6 160 80 12 13 6.5 21.54 5.72 177 1040 7.10 315 4.66 1.80
L Valeurs statiques / Section properties / Statische Kennwerte
Désignation
Designation axe y-y axe z-z axe U-U axe v-v
Bezeichnung axis y-y axis -z ais u-u axis v-v
Achse y-y Achse z-2 Achse u-u Achse v-v
G ly Wi iy I, Wl 2 iy Iy iy l, iy e o
kg/m et o’ m ' an’ cm o’ | cm? | o’ °
L160x 80x 10 18.2 611.3 5894 514 | 1044 1655 212 648.7  5.29 67.01  1.70 1427 1469
L160x80x 12 216 | 7195 69.98 5.1 122.0 1959 210 762.8  5.26 7877 1.69 -166.5 1457
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UNP
Deésignation Dimensions Dimensions de construction
Designation Abmessungen Dimensions for detailing
Bezeichnung KonstruktionsmaBe
G h b tw i r r A d & Briin Brmax
ka/m mm mm mm mm mm mm m? mm mm mm
UPN 200 25.3 200 75 BS 11.5 1.5 6 322 151 M16 39 46
UPN 220 294 | 220 80 9 12.5 12.5 6.5 374 167 M16 40 51
UPN 240 33.2 240 85 95 13 13 6.5 423 184 M20 46 50
UPN 260 37.9 | 260 90 10 14 14 7 48.3 200 Mm22 50 52
UPN 280 1.8 | 280 95 10 15 15 75 53:3 216 m22 52 57
L Valeurs statiques / Section properties / Statische Kennwerte
Désignation -
Designation axe fort y-y axe faible z-z
Bezeichnung strong axis y-y weak axis z-z
starke Achse y-y schwache Achse z-z
G l Wory | Woiy® iy A, I, Wz | Wyz i, 5 Lo lx10%] vy, Y
kg/m m? o’ o’ m an? m* cm? i’ tm mm | ' | m® | m
UPN 200 253 [ 1910 191 228 1.7 17.71 | 148 27 51.8 214 1 281 119 9.07 201 394
UPN 220 29.4 | 2650 245 292 848 2062 | 197 336 64.1 23 303 16 146 214 42
UPN 240 33.2 | 3600 300 358 922 2371 | 248 396 5.7 242 | 317 197 221 223 439
UPN 260 37.9 | 4820 37 442 9.99 2712 | 317 41.7 91.6 256 | 339 255 333 236 466
UPN 280 4.8 | 6280 448 532 10.9 20.28 | 399 572 109 274 | 356 3 485 253 5.02
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RESOLUCAO
Alinea a)
|
S
|
|
|
i
|
L\ 10.87 )
| A; =23,18 cm
|
|
E 16 cm Seccdo 1: < Yg; = 1,69cm
B 1)
s Jg“%‘?“ Zey = —5,63 cm
5.63
>
S Q
6.31 1.69
8cm
Z

A, = 23,18 cm’

Secgdon 2: § Y5, = —5,63 cm

\#c,g
)

|
<75.634>"710.37

ZGZ = - 1,69 cm

\%
16 cm
4
|
Y 8 P
i 2
i A; =423 cm
|
l 6.27 . ~
: 8.5cm Seccao 3: YG3 = -4 cm
lG".
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Secgdo Ai Yi Zg; Ai XYg;i A X ZLg;
(cm?) (cm) (cm)
1 23,18 1,69 | -563 39,1742 - 130,5034
2 23,18 -563 | -1,69 | -130,5034 | -39,1742
3 42,30 -4 6,27 -169,2000 | 265,2210
> 88,66 - 260,5292 95,5434
S
ZAi Yei _ -260,5292
Yg = = ’ = -2,94
Y 88,66 cm
, = ZAi‘ZGi _ 955434 _ . oo o 4
¢ >a 88,66
|
L < N : )
_______ Py 11.08 cm
2.94cm
z
Alinea b) Teorema da transferéncia: 1, = I, +A. d’
Determinagdo dos momentos de inércia Iy e I, Iy =1, +A. Zg
I, = I, +A. Y
o _ 2 _ 4
Iy = 611,3 +23,18%(-5,63)> = 1346,034 cm
Secc¢do 1:
19 = 104,4 +23,18x1,69° = 170,604 cm*
@ _ 2 _ 4
Iy =104,4 +23,18x(~1,69)> = 170,604 cm
Seccao 2:
19 = 611,4 +23,18x(-5,63) = 1346,034 cm*
15 = 248 +42,3x6,27> = 1910,936 cm”
Seccao 3:
19 = 3600 +42,3x(-4)> = 4276,8 cm*
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* Momentos de Inércia

1, = 19 +19+19 = 1346034 + 170,604 + 1910,936 = 3427,57 cm*
1, = 19+12+19 = 170,604 +1346,034 + 4276,8 = 5793,44 cm®
Determinacgdo do produto de inérciao Iy, Teorema da transferéncia: I, = I, , +A.Ys.Zg
e Secciol - -
ot ol F
o _ ;@ Y Y
Iyz = Iy, z,, + A1- Ye1-Zat ¢ +|| = ¢ + || =
@ 4 Ze Ze
Iy; = 142,7 +23,18 x1,69 %(-5,63) = —77,8507 cm
Ivze (=) = Ivezs (3

e Seccdo 2
- + ] =+
® ® G G
Iyz = Iz, + A2 Ya2 - Za2 Yo Y& 5
+ - | =
—
@) 4 ZG
Iy; = —142,70 +23,18%(-5,63)%(—1,69) = 77,8507 cm Z6
Iveze @ — Iveze @
e Seccdo3

® _ 0O
Iyz = Iy gz, + As. Ya3-Zg3

Iy = 0+ 42,3x(~4)x6,27 = -1060,884 cm”

¢ Produto de Inércia

I, = 19+ 19+ 19 = -77,8507 + 77,8507 — 1060,884 = —1060,88 cm”
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Alinea c)

Determinagao do momento de inércia I

I+l  Iy-I

Ia 2 2

cos2a — Iyz sen20

20°

a=-20° = 2a=-40°

_ 3427,57+5793,44  3427,57-5793,44

> > cos(—40°) — (~1060,88).sen(-40°) = 3022,40 cm”

Ip
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