MECANICA DOS SOLIDOS |

P2 — 22/06/2007
Gabarito

Problema 1.

(i) Tensbes devido a pressao interna
Oy (X’ y) = pD/4t
ou(X,y) = pD/2t

(il) TensbBes devido a flexdo

qL?

M () = _ﬁij_(lﬂ, max{]M (X)[} = M (L/2) = %

2 |\{L L

(i-1) Na face superior da viga (x=L/2,y=D/2)
L’/8) _  qv

D
Gxx(L/Z’ D/2) = _(?j (ﬂDst/S) - ZﬂDZt

(i-1) Na face inferior da viga (x=L/2,y=-D/2)
(qL’/8) _ ql’

D
Gxx(L/z’_ D/2) = _(_?j (7Z'D3t/8) - 27ZD2t

(iii) TensBes combinadas
(iii-1) Na face superior (x=L/2,y=D/2)
o, (L/2,D/2) = pD/4t —qL?/24D%
o,(L/2,D/2) = pD/2t

o, =0,(L/2,D/2) = pD/2t

o, =0,(L/2,D/2) = pD/4t—ql?/22D*t >0
o,=0

61 = O-ZZ(L/Z’ D/Z) = pD/Zt

o,=0
o,=0,(L/2,D/2) = pD/4t —qL?/22D% < 0

(iii-1) Na face inferior (x =L/2, y=-D/2)

o, (L/2,-D/2) = pD/4t + qL? /22D%
o,(L/2,-D/2)=pD/2t

o, =0,(L/2,-D/2)=pD/2t

= 7, = PD/4t =50 MPa <z, (ok)

= 7, =pD/8t+ql?/4sDt <7,

o,=0,(L/2,-D/2) = pD/4t +qL? /22D’ < pD/2t + =7, = pD/4t=50 MPa<z, (ok)

o,=0



o,=0,(L/2,D/2) = pD/4t +qL? /22Dt > pD/2t
o,=0,(L/2,D/2) = pD/2t = 17, =pD/8t+ql?/4rD*t <z,
o,=0

7o = PD/Bt+qL2/4nD?%t <7, = L <./(42Dt/q)(z, — pD/8t) =12,0m

Problema 2.

gA:36O><10’6, 8B:165x10’6, £, =—290x10°

B =—

5/_\ :gxx
+ - +
&y =¢(45°) = Em 5 by | Ou . Sy c0s(90°) + ¢, sin(90°) = gxx—zgw te,
& =8,
g, =&, =360x10°°
&, =& =—165x10"°
5, = 2= (Eatbe) g30,0+
2

g, =20 0w axxziz(gxerngy):eompa

E E . 1-v

=y Tu O o, = E (ve, +¢&,)=-40MPa

TVETE el A
Exx =1+_Vo-xy = 0y :igxy =20MPa

E 1+v

O tTO Ow =0 i 2
O.m:TW:mMPa, R= Tyy +oy, =539MPa

o,=0,+R=639 MPa, o,=0,-R=-439 MPa
0,=0,=639MPa, o,=0,=0 e o,=0,=-439 MPa

r =%=s3,9 MPa

max



Problema 3.

y
32PL 0 4PL oy

Ox Ox Ox zD? zD?
cl=|o, o, o,|=| O 0 O
[ ] 0'y O'W O'y 4PL 0 O

@ Tw Telo D o, =4PL/x o, =32PL/7D?

z / \x

Problema 4.
M (x) = Px/2 (x<L/2)
x=0.1= M(0.1) =0.05P
o, (X y)=—yMX)/l, 1=bh*/12=1.71x10"°m*

o,,(0.1,-0.02) = —(~0.02) (0.05P)/(1,71x10°°) = 586P

o,=Es, = 586P=(200x10°)(645x10°) = P =220kN



