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Problema 1 (3,5 pontos).
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Respostas:
N (0) = —3nL /4
N (2L) =nL /4
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Problema 2 (3,0 pontos).
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(iii) Compatibilidade de Deslocamentos: U = U, = U, + U,
- L; .
Logo, definindo-se: C; = = IA e, =a,L; (1=1,2,3)
U, =Uu, + U,
N. = N = C,N,+Q AT =(C,N,+Q,AT)+ (C,N, + Q,AT)
2 3
Assim, considerando-seque N, = —=N, — P :

CN,+ QAT =—(C,+C,)(N, +P)+(Q, +Q,)AT
Rearranjando os termos, obtém-se:

(C2+C3) P+(QZ+QS_Ql)
(C,+C,+C,) (C,+C,+C,)

N, =—

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

U= — C,(C,+C,) b Ql+(Q2+QS_Q1) AT
(C,+C,+C,) (C,+C,+C,)
Finalmente:

-0 — p{Ql(<:1+cz+<:3)+(sza—ﬂl)}AT

C,(C,+C,) (C,+C,)

C,=2,65x10"" m/N, C, =3,64x10 " m/N, C, =212 x10 ™ mIN,
Q, =120x%x10"° mrC, Q, =115x10 ° m/°’C e Q, =0,85x10"° m/°C.

P =200 kN




Problema 3 (3,5 pontos).

Equilibrio
T
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(i) Rotacdo da SecdoB: ¢ = ¢, = ¢, = 9G] = 0,042 rad

(iii) Maxima tenséo cisalhante: Ocorre em todos os pontos da superficie da barra entre as secdes A e B.
~bT, DT, 32 T

T max 5
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=127 MPa

(iv) Tensdo normal devido ao carregamento axial causado pela variacdo de temperatura

8:EN—A+0¢AT:O = N =-EAa AT =-37,7kN

o = N -120 MPa
A
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