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RESOLUCAO DOS EXERCICIOS — LISTA 2

SF,=0
F,—500=0

F,=500 N

SF,=0
F.—500=0

F.=500N

SF,=0
200—F =0

F,=200N

0,=150,679 KPa

150,679 KPa

0,.=32,480 KPa

32,480 KPa

0,=25,464 KPa

25,464 KPa
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40 MPa 40 MPa
o - 20 MPa
Fa Fz F=
F2:40><106£2-120><10‘3m-5><10‘3m
m
F,=24kN
. L,-e
3—W; B
N 120X10°m-5X10°m
F,=20%x10°—-
3 m? 2
F,=6kN
L,-e
F,=w,—
14— Wy 5
_ 6 N 60x10°m-5X10°m
F,=40%10 — .
F,=6kN
3F,=0 M ,=0
F,+F+F,—F=0 F,-0,12+F,0,14+F,-0.04—F-d=0
24+6+6—F=0 24-0,12+6-0,14+6-0.04—36-d=0

F=36N d=0,11m=110mm
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Fap Fac FAB:250N
45° ao®
o
250 M
SF, =0 IF,=0
F,.-cos(30°)—F ,,-cos(45°)=0 F,.-sen(30°)+F,,-sen(45°)—F ,,=0
0,866-F ,.—0,707-F ,,=0 0,5-F ,.+0,707-F ,,—250=0
0,707-F ,,=0,866-F . 0,5-F ,.+0,866-F , =250

F,.=183,012N

_0,866-F ,
AD™ 0,707
F,,=224,144 N
G :FAB p _FAC G :FAD
AB AAB AC AAC AD AAD
5 = 250 5 —183,012 5 —224,144
B m(9)2 A n(6)2 AP w(7,5)2
4 4 4

045 =3,93 MPa 0, =6,47 MPa 0,5,=5,07 MPa
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Fup Fac

250 M

SF, =0
F,.-cos(45°)—F , -cos(45°)=0
0,707-F ,.—0,707F ,, =0

Fp=Fac

F,,=176,777N

_ FAB _FAC
GAB_E OAC_AAC
o= 250 o :176,777

AB n(g)z AC TE'(6)2
4 4
0 ,5=3,93 MPa 0,.=6,252 MPa

F,;=250N

SF,=0

F,.-sen(45°)+F ,,-sen(45°)—F ,,=0
0,707-F ,-+0,707-F ,,—250=0
0,707-F ,.+0,707-F ,. =250

F,.=176,777N

Fyp

O,=—
AD
AAD

- 176,777
AP w(7,5)2
4

0,4p=4,001 MPa
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Fap Fac O4c=2'0yp
FAC:2.F_AD
A5° 0 AAC AAD
FAC . FAD
n-(6)2 n-(7,5)2
L 4 4
250N
FAC_2. FAD
36 56,25
_72-F
A¢T 56,25
F,=128F,,
SF, =0 SF,=0
F,.cos(0)—F ,, cos(45°)=0 F,.-sen(0)+F ,,-sen(45°)—F ,,=0
_ c0s(45°)-F ,, F,.-sen(56,466°)+F , -sen(45°)—250=0
ACT cos(0)
0,833-1,28-F,,+0,707-F ,,—250=0
_ cos(45°)
1’28'FAD_T(9)'FAD F,,=140,919N
1.28= cos(45°)
cos(0)
0,707
1,28= cos(0)
0,707
cos(0)= 138
0 =arccos 0’707)
1,28
0=56,466°
F,=128F,,

F,-=1,28-140,919

F,.=180,376 N



0,5=3,93 MPa

.= F e
AC—
Apc

180,376
Opc= J'C'(ﬁ)z
4

O ,c=6,379MPa

Fap

Op=—"—
AD AAD

o = 140,376
AP w(7,5)2
4

O ,p=3,190 MPa
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A=780mm?2
P=40kN
N6 A:
Fae
a8
" Fae
P
NO E:
Fee
Fae Foe
E
075P
No6 B:
Fec
B
Fas Feo
Fee
2ZF =0

SF,=0
F 5 sen(0)—P=0

0,9

FAB'\/(1’2)2+(0’9>2

0,6-F ,,—40=0

F,,=66,6kN(T)

SF =0
F,—F =0
53,3—F ;=0

F,;=53,3kN (C)

SF,=0

—40=0

SF, =0
F 5 cos(0)—F,.=0

1,2

P (00

0,8-F ,,—F ,z=0
0,8-66,6—F ,,=0

F,.=53,3kN(C)

SF,=0
F,,—0,75-P=0
F,.—0,75-40=0

F,.=30kN (T)

Fp,-sen(0)—F ,,-sen(6)—0,75-P=0

0,9

PL2+(09)2 T V(1,2)24(0,9)7

0,6-F 5, —0,6-66,6—30=0

F,,=116,6 kN(C)

Fy.—F ,;cos(0)—F,,-cos(0)=0

0,9

—0,75-40=0

=0



1,2

F,.—F

F,.—08-F,,—0,8F, =0

F4-—0,8-66,6—0,8-116,6=0

F,.=146,66kN (T)

O\p—
AB A
AB

_ 66,6 10°
780x10°°

OB

0,5 =85,469 MPa(T)

o FBD
BD—
App

_116,6% 10°
780%x10°

Ogp

O 5p=149,571 MPa(T)

1,2

A5 (1,2)2+(0,9)2 ~Fa’ V(1,2)2+(0,9)2 -

_53,3x 10°
780%x10°

AE

0 ,;=68,376 MPa(C)

_ FBE
OBE_A
BE

_ 30%x10°
780x10°

Oge

0 ,;=38,461 MPa(T)

_ 146,6x 10°
780%x10 °

Opc

0,.=188,034 MPa(T)

- FDE
DE—
Apg

_ 533X 10°
780%x10 °

Opg

0,;=68,376 MPa(C)
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A=780mm?2
O gm =140 MPa
P _ =7

max
Maior tensdo ocorre na barra BC, confome exercicio 1.58:

o= Fpyc
BC—
Apc

F
140x10°=——2<

780x10°
F,.=109,2kN
No A:
>F =0
Fas Y
- Ly F,,sen(0)—P=0
0,9
F,. ’ ~P=0
P " V(1,2)2+(0,9)2
0,6:F,,—P=0
P
FAB:O 6
No B:
SF,=0
Fac F,.—F ,5-cos(0)—F,,-cos(6)=0
B
Faz Feo
1092-Fp—22 g . 12 _
Fee V(1,2)2+(0,9)> V(1,2)2+(0,9)>

109,2-0,8-F,,—0,8:F,, =0
0,8:(F ,z+F 5,)=109,2
F,,+F,,=136,5kN

F,,=136,5—F,,



ZFX:()
FBC_FAB'COS(e)_FBD‘COS(e):O

1,2 1.2

109,2—F , .- _F.. 0
AB \/(1,2)2+(0,9)2 BD \/(1’2)2_,_(0’9)2

109,2—-0,8-F ,3—0,8-F 5, =0
FAB+FBD:136,5k_N

F,,=136,5—F 4

SF,=0
F,-sen(0)—F ,,-sen(6)—0,75-P=0

0,9 0,9

BD’ \/(1’2)24_(0’9)2 _FAB' \/(1’2)24_(0’9)2 —-0,75-P=0

0,6-Fp,—0,6F,3—0,75-P=0

0.6-Fyp—0,6-F 5—075-P g
0,6 =06

FBD_FAB_].,ZS'P:O
(136,5—F ,;)—F ;5 —1,25-P=0
136,5-2-F ,,—1,25-P=0

P
136,5-2+(==)—~1,25-P=0
’ (0 6) b

b

P=29,781kN



1.94

(0,)ogm =2,8 MPa

P=75kN
Ln. | LSm | LEm
A
[ Fe = 35K
£a =125 K
M ,=0 ZFyZO
F,4,5-10-1,5-15-3-10-4,5—-7-P=0 F,+F;—10—-10—15—-10—P=0
F44,5-10-1,5-15-3—-10-4,5-7,5-7=0 F,+35-10-10—15-10-7,5=0
4,5-F,—15—-45—-45-52,5=0 F,=17,5kN
F,=35kN
F
(Oa)adm._z
F
A=
(Oa)adm.
Aquadmdo =L?
F F
A,=— A=
A (Ga)adm. B (O-a)adm‘
3 3
Li: 17,5%X10 LzB:35><10
2,8 2,8
L% =6250mm? L =12500mm?

L ,=79,056 mm~80mm L,=111,803mm~120 mm
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(Oa)qdm .: 2,8MPCI

L,=50mm
L,=100mm
15k
DK 10K | 10K ;

h__gr.., I.E'n_n. L5n) 7 54
i -

i L

F

(Oa)adm._z

F:(O )adm..l4

Frge a=2,8%10°(50%x107%) F e 5=2,8%10°(100x107°)*
Fmdx.A:7kN Fmdx.B:28kZV
Considerando F,=7kN : Considerando F=28kN :

SM,=0 SM,=0

10-4,5+10-3+15-1,5—F ,-4,5—P-2,5=0 F,4,5-10-1,5-15-3—-10-4,5—-7-P=0
45+30+22,5—-7-4,5-2,5-P=0 4,5-28—15—-45—-45-7-P=0

P=26,4kN P=3kN
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(Oa)qdm .: 2,8MPCI

P=75kN

Fi=w,'L,
kN

F,=10—4,5m
m
F,=45kN
SM,=0
F,4,5-7,56,75—F -2,25=0

4,5-F ;—50,625—45-2,25=0

F,=33,75kN
_F
(Oa)adm._ A
F
A=
(Oa)adm
Aquadrado:L 2
FA
A .=
A (Ga)adm.
2= 18.75X 10°
A 2,8

L’ =6696,428 mm?2

L,=81,831mm~90mm

SF,=0
F,+F,—F,~7,5=0
F,+33,75—45-7,5=0

F,=18,75kN

Fy

(Oa)adm.

Ag=

_33,75%10’

LZ
B 2,8

L7=12053,571mm?

L;,=109,788 mm~110mm
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w=12 kN

m
P parafuso = 10 MM
Phasiean =12 MM
1, =175MPa
G,=266MPa
T =7

parafuso — *

=7
CShasteAB :

F.§.=7?

3.5 enl
5.5 ed

F,=w-L
F.,= 12ﬂ'1,8m
m

F,=21,6kN

EMC:O FAX FAy FA:\/<FAX)2+(FAy)2

F,1,2—F-0,9=0 F,=v(21,6)2+(16,2)2
Fuo_ 162 F,=27kN
F,-1,2—21,6:0,9=0 1209

F,=16,2kN F,=21,6 kN

F F

T parafuso = K A

F, . __F,
hasteAB™
— 2 AhasteAB

T parafuso — A
parafuso

o 27x10°
z y 103 hasteAB - ( 12 )2
_2 4
parafuso 75(10)2
4 O eenn=238,732 MPa

T

Tparaiuso = 171,887 MPa F.S.=1,114
F.S.=1,018
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T am. — 125 MPa

x=1m
¢pinos = 8 mm
T _ Fmdx.A

F =6283,185 N

mdx . A~

12566,370=—F ,

w3

F,=5385,587 N

E
3 * e
A
o]
|
l- e P A=
Fmdx.B
T = 2
mdx. B AB
Fmdx.B
T = 2
mdx. B T['(S)z
4
F . ,=12566,370 N
2F,=0 F,=w-x
F,—F,—F,=0 7180,783N=w-1m

12566,370—5385,587 —F ;=0

F,=7180,783N

w=7180,783 " ~7 181
m

kN

m



