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Problema 1 (3,0 pontos).
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Problema 2 (2,5 pontos)
l P Lu (i) Equilibrio
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(iii) Compatibilidade de Deslocamentos:
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Logo, definindo-se: C,; = e, =a,L (i=12)

u,=u, = C/N +Q AT =C,N, +Q,AT
Assim, considerando-seque N, = =N, — P :
C,N, + QAT =-C,(N, +P)+ Q,AT
Rearranjando os termos, obtém-se:

_clizcz P

LAT

N, =
C,+C,

e portanto, considerando-se que u = u, = C,N, + Q AT :

U= C,C, P+C1Q2+CZQlAT
C,+C, C,+C,
Problema 3 (1,5 pontos)
Pl - _

o, =80 MPa ano;(y+a o, =0, +R=108 MPa

O-xy:4o MPa O-m:HZGS MPa oy :O-m_R:2213 MPa
o, =0, =108 MPa

o, =50 MPa o —o Y L rampa

o,, =—30 MPa R= (%] +0'fy =42,7 MPa 2= T s
o, =0, =—30MPa

- =%=68,9 MPa

Problema 4 (3,0 pontos).
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Do R R

Pa

o, —— —_566MPa
A
max{o,,}= 15 _ 55,2 MPa
2,
= %% _ 283 M

m

2
R :J[%j +02, =620 MPa

o, =0, +R=545MPa
o, =0, —R=-119MPa
o, =0, =545MPa

o, =0MPa

o, =0, =-119MPa

r = % =62,0 MPa
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o, =——=-815MPa

max{o,,}= % =261MPa

1

0 =72 7 = 407 MPa

2
R =\/(%) +02, =264 MPa

o, =0, +R=182MPa
o, =0, —R=-345MPa

O, — O
0, =0, =182 MPa Tinax =1TS=264 MPa
o, =0MPa
o, =0, =—345MPa

A tensdo cisalhante maxima ocorre na barra cilindrica e seu valor é 7, ., =264 MPa

Para os calculos utilizou-se

A =177x10* m?
A, =123x10™* m’
J,=2,26x10"° m*
J,=240x10"° m*




