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Deflexdes em vigas

i do i Variacao da inclinagao por
i k= ds i unidade de comprimento
¥3
0
dx
dv dv _ dx
v ! X dx = tan s = sin T = COS
X . dx R
very small angles of rotation, verysmall |~ M(x) _d8 | M(x) d*v(x)
" deflections, and very small curvatures. El  dx | EI ~  dx2

______________________________________________________________________________________________

Flexdo de umaviga > deflexdo vertical + rotagao
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Deflexdes em vigas

Exemplo 2: Determine a curva elastica para a viga
biapoiada mostrada na figura. Quais sao os valores da
deflexdao e rotagdo em x=L/2 ?.

¥, v(x)
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Deflexdes em vigas
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1) Calculo das Reacgdes
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Deflexdes em vigas

¥, v(x)
4 5 ¢ 2) Diagramas de corpo livre 0<=x<L/2
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Deflexdes em vigas

¥, v(x)
4 5 ¢ 2) Diagramas de corpo livre L/2<x<=L
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Deflexdes em vigas

A B C
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3) Equacdes Momento-curvatura

L/2 <x<=L
d?v(x) wyl
El dx2 = l? (L — X)
dv(x)  wol 5
El dx ——1—6(L—X) +C2
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wqL
Elv,(x) = 4—08(L —x)3 4+ C,x + D,



Deflexdes em vigas

A B C
_&\ama}:l E.E‘ —
. | Bz 3) Condi¢des de contorno
L2 L/2 | L/2<x<=L
O<=x< L/Z v,(L) =0
v;(0) =0 l
woL 3
wWyL w
Elv; (0) = =02 =—20* + C,0+ D, !
l 0= C,L + D,
0= l)l
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Deflexdes em vigas

A B C
—&\ama}:l E.E' —
. | 85 3) Condigbes de contorno (continuidade em x =L/2)
L2 L2 |
. . vy (L/2) = v,(L/2)
—v(L/2) =—v,(L/2
—v1(L/2) = —=v,(L/2) |
wol (LN wg /L\* L wol L\? L
l 16 G) “2G) raz=Tg(t-g) +azrn
3woL (L\?  wy /L3 _ wol L\*
e )~ ) ra=-T5(-3) re )
i ; L ; L 2wyl* W0L4+D
15— L25 = - 2
e Wol®  3wl®  wol? 2 2 384 128
Y 64 48 i

L3l L3 L3 R
Ci—Cp= - T ‘2 27 384
16 = 48 24
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Deflexdes em vigas

4 B C
_&\Ema}:l E.E‘ —_
. | Bz 3) Condigdes de contorno (continuidade em x =L/2)
L2 L2 |
d d _ B
—viL/2) = —v,(L/2)  ni(l/2) = va(L/2) v;(0) = 0 vy (L) = 0

W0L3 0 .
L L wl* . — _ T . 53
GGy =3 T2 €27 35t
— 7 , 74
()== (7215 4‘ l)z [}2 - __36#1($”U£; }
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Deflexdes em vigas

y B C
_&\ama}:l E.E‘ — .
. | B 3) SOLUCAO
L2 L/2 | L/2<x<=L
Elv, (x) = W_OL(L ) 7w, L’ 7w, L*
O<=x<L/2 V2t = g * 384 384
l@ﬁ)l: \¢Q) 9DV0L? ‘l
EI =3 - 20y
Nl =X T X e X
w,L* X\ 3 X\ 2 b
l v,(x) = 384]5111—8(3) + 24 (Z) _17Z]
w, L* x\3 x\*  x \
= 24(2) —16(%) —9o=
V() 384EI[ @) @) L] !
) ADIMENSIONAL!!!

f

ADIMENSIONAL!!!

5/29/2020 11



Deflexdes em vigas

A B C
_ii:hh“HhEEP“l Eﬂ — ) )
o] B 3) MAXIMA DEFLEXAO
112 r2— 0<=x<L/2
_owpl? x\3 X\t  x ivl(x) =0
(@) = 24(Z) ~16 (Z) ~97 dx
d wo L X\ 2 i x\3 9
— = 24x3(2) —16x4(2) =2| =0
ax U1 = S @) 2 L]

L

24x3(%)2—16x4(f)3—2] ~ 0

x = 0.46L
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Deflexdes em vigas

A B C
—&\ama}:l E.E' — ) N
v | Bz 3) MAXIMA DEFLEXAO
77, 2 —

O0<=x<L/2

v1(x) = wol [24 (f)g — 16 (5)4 _ 9f]

384FE1 L L L
x = 0.46L
wa L
0.46L ) = 656 x 1076 —
V1( ) X ol
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