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ENUNCIADO
Considere a peca vertical cuja sec¢do transversal é /;‘ B g
constituida por um perfil HEB200 e uma cantoneira w
L200x200x18, cujas caracteristicas se indicam abaixo.
0.20m
a) Determine o nucleo central; \
b) Sabendo que na sec¢do actua uma Unica forga 8
vertical de traccdo, determine o seu ponto de D E
aplicacdo para que o0 eixo neutro passe nos 1 0.20 m w’ 0.20 m —=
pontos C e D.
Yo
PERFIL Area I xg lye N A
2 ;g N //
(em) | (em*) | (ecm%) ’ s 9
HEB 200 78,1 5696 2003 I 5,6cml : o
5,6cm \Z:
PERFIL Area | ug lvg | Ixg=lyg
(em®) | (em® | (em?) | (cm?
200x200x18 69,1 4130 1070 2600
RESOLUCAO
Alinea a)
» POSICAO DO CENTRO DE GRAVIDADE
. s M Y
Area=78,1+69,1=147,2cm’ 7.935
{
Xe T
o =10X78,1+256x69,1 _ 7 353 12,065

147,2

=—17.323 —==— 22.677 —

¢ = 10x78,1+(20-5,6)x 69,1

=12,065 cm
147,2

Ye

+ DETERMINACAO DO MOMENTO DE INERCIA | yq

| 8 =5696 +78,1x2,0657 =6029,036 cm*
| 4 =2600+69,1%(7,935-5,6)° =2976,749 cm*

— |HEB | |CAN — 4
IXG —IXG +IXG =9005,78 cm
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« DETERMINACAO DO MOMENTO DE INERCIA | yg
| 7655 =2003+78,1x7,323% = 6191,216 cm*

| 4 =2600+69,1x(25,6-17,323 =7333,953 cm?

— |HEB L |CAN — 4
IYG —IYG +IYG =13525,17 cm
« DETERMINACAO DO PRODUTO DE INERCIA lygyg

| {5 =0+78,1x7,323%2,065 = 1181,028 cm?

N\ 7/
Para os eixos que passam no centro de gravidade da cantoneira (xg; Yg): Xg N
I, =1, \ RN
CAN _ 'sg g — ¢ N
=5 ° + = _ago
I XY 5 sen2a Iugvg cos 2a 45 g \\\
Ve
=1070 4130, (-90°) + 0% cos(-90°) = 1530 cm* N N
2 N%
Yo

Para os eixos que passam no centro de gravidade da secgao (Xg; Ye):

|§A’¥ =] N +3.b.S=1530+69,1%(-25,6+17,323)%(~7,935+5,6) =2865,482 cm*
G'c XgYg

_| HEB CAN — 4
I XoVe =1 XGYG+I XoYg — 4046,51 cm

* EIXOS E MOMENTOS PRINCIPAIS CENTRAIS DE INERCIA

Iy =+l 1 2 2
Iy = XZ Y+§\](|x—|v) +4 Iy

|, =9005,78 +13525,17
1= 2

%\/(9005,78 -13525,17)? +4%x4046,51% = 15900,2 cm*

I+
1y =2 Ly 1% +4 1y

I = 9005,78+13525,17 _
5=
2

21
a, :larctg - XY = a, :larctg - 2x4046,51 =30,41°
2 Ix =1y 2 9005,78 —13525,17

%\/(9005,78 -13525,17)? +4%4046,51> = 6630,8 cm*

|, =13525,17cm* > |, =9005,78cm* =  |; mais proximo de I,
G G G
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* RAIOS DE GIRAGAO

o=y = if =X = 88308 - g g eny?
iy = IKY S IKY = 159992 = 108,02cm’”

* EQUAGAO DO EIXO NEUTRO

1+20x +¥0y =g
ly x

» DETERMINAGAO DAS RECTAS QUE DELIMITAM O NUCLEO CENTRAL (METODO 1)

1420 % Y0y =g = 14-X0 x4 YO y—g (cm)
2 2 108,02 45,05

{Xo} _| c0s3041° sen3041°| |:XG}
Yo -sen30,41° cos30,41° N

Sistema de eixos | Sistema de eixos Rectas Ptos de interseccao
(Xs; Ye) (X; Y) com os eixos (X; Y)
Ptos
Xe Ye Xo Yo unidades: cm Y=0 X=0

(cm) (cm) (cm) (cm) X (cm) Y (cm)
A -17,323 | -7,935| 10,923 | -15,612 1+0,1011X-0,3466Y=0 -9,889 2,885
C -22,677 | -7,935| -23,574 4,635 1-0,2182X+0,1026 Y=0 4,582 | -9,718
E -2,677 | 12,065 3,798 | 11,760 1+0,0351X+0,2611Y=0 —-28,438 | -3,830
D 17,323 | 12,065| 21,047 1,637 1+0,1949X+0,0363Y=0 -5,132 | -27,525

—e
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« DETERMINAGAO DOS VERTICES DO NUCLEO CENTRAL (METODO 2)

X
1+72 Xp, +%5yp, =0

X0 Yo —

+ + =

S i2 i2 1+ 708,00 *35,05Yn =0
PP, = = (cm)

X0 Yo — X0 Yo -

+20 %, +Y0,, = + + =

1 2 Xp, 2 P 0 1*708,02 %R * 25,05 YR =0

Exemplo para o lado AC = Vértice 1:

X0 YO w(— -
1+108,02x10,923 +45'05x( 15,612)=0 _ {x0=6,891cm
1+ X0 x(-23,574) +-Y0_x4,635=0 Yo =4,896cm

108,02 45,05

Sistema de eixos (X;Y)

Lados ,
X Y VERTICES
(cm) (cm) N2 | X, (cm) | Yo (cm)
Xy= 10,923 | Y,= -15,612
AC 1 6,891 | 4,896

Xc=-23,574 | Yc= 4,635

Xc=-23,574 | Y.= 4,635
CE 2 2,610 | —4,182
Xe= 3,798 | Ye= 11,760

Xe= 3,798 | Ye= 11,760
ED 3 | -4,532 | -3,220
Xp= 21,047 | Yp= 1,637

Xp= 21,047 | Yp= 1,637
DA 4 | 5378 | 1,316
Xa= 10,923 | Yp= -15,612

A ¢
! N— f
2 >/

/
1
E
Y
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Alinea b) —resolucdo 1

« EQUAGCAO CARTESIANA DA RECTA CD - EPCI: (X; Y)

C = (Xg Yo) = (-23,574; 4,635) cm = (-0,23574; 0,04635) m
D = (Xo; Yo) = (21,047; 1,637) cm = (0,21047; 0,01637) m

RectaCD = 1+aX+b.Y=0

1+ax%x(—0,23574)+b*x0,04635=0 a=-2,205
j
1+ax0,21047+bx0,01637=0 b=-132,792
RectaCD = 1-2,205X-32,792Y=0 (m)
Eixo neutro = 1+%X +Y—§Y =0 = 1+ Xo T X + Yo Y =0 (m)
iy ix 108,02 x 10 45,05 x 10
Xo _
———=-2,205
108,02 x 10°* Xg=—0,0238m=-2,38cm
Recta CD = Eixo neutro ‘ = Yo _ (m) = Yo =-— 0,1483m=-14,83cm
— 0 =-32,792
45,05 x 10

Pto aplicagéo
(-2,38; -14,83) cm
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Alinea b) — resolucdo 2

* EIXO NEUTRO

1+20x +¥0y =g = 1+— X0y, Yo

iy 108,02x10*  45,05x10™

Y=0 (m)

C = (X¢ Yo) = (-23,574; 4,635) cm = (-0,23574; 0,04635) m

D = (Xp; Yp) = (21,047; 1,637) cm =(0,21047; 0,01637) m

X Yo —
1+ 0 Xc + Y. =0
108,02 x 104 " 45,05 x 1074 ©

X Yo -
1+ 0 Xp + Y, =
108,02 x10* "° 45,05 x 104 °

(m)

+—— 20— x(-0,23574) +— Y0 x0,04635=0
108,02 x 10 45,05 x 10

(m)

1+——X0 . x0,21047+-—Y0 — x0,01637=0
108,02 x 10 45,05 x 10

Xg=—0,0238m=-2,38cm
Yo=—0,1483m=-14,83cm

Pto aplicacéo
(-2,38; -14,83) cm
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