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Vigas continuas

| pmm %

HA
v, r V, ?Vc
A i ’, ‘

Viga de dois tramos: 4 reagdes de apoio

1 X hiperestdtica

Viga de trés tramos — 5 reagdes de apolo

2 X hiperestdtica

-
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Viga [sostdtica
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3 reagbes de apoio — 3 equagdes de equilibrio

Viga hiperestdtica
M, q
( NI (TN
b YA AB

L /

v, .\

+ reagdes de apoio — 3 equagdes de equilibrio
Viga 1 vez hiperestatica
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A rotagdo sobre cada um dos apoios intermedidrios oferece uma

equagdo de compatibilidade:
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TTmEm G ¥
H, (2N AN
Vi Y
C
I t, 1
No apoio B:
HBA = Usc
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Exemplo: Determinar as reagdes de aporo e os diagramas de esforgos
cortantes e momentos fletores.

P= 18kN q=6kN/m

A
V
HFM»%M%

(2 Y F =H,=0 (@)

>

z g )
i) 2 TR =V, 4V, 4V~ Gl —P =0
V,+V, +V, =42 (2)
(5 XM, =10-V +6V,~P-4-q-4-8=0
- 10V, +6V, =264 (3)
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eBA,P +eBA,MB = gac,q +9E!C‘MB

Pab(lg +3) Mglg,

__ 9lac i Mglpe
6/,,El 3El 24El  3EI
18x4x2(6+4) Mgx6 7_6><43 N M, x4
6x6 3 24 3
40-2M, :716+3MB
=16 8kN.m

p= 18kNl 16, 8kN m 16 gkNm q=6kN/m
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q=6kN/m

L D AHB@M @%
;m; <——4m——>
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A
Fm

A
M <—4dm——>
gBA,P + 6BA‘M - QBC q + gBC,MB
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P 18kN 16,8kN.m  16,8kN.m q=6kN/m
A _;* Zf an——fe
VBC

VB
DMy =6V, ~18:4-16,8=0 3 M. =4xV, —6x4x2-16,8=0
Vg =14,8kN

Ve =16, 2kN

V, =14,8+16,2 =31kN

Substituindo VB em (3) temos: 10V, +6x31=264 Vc =7,8kN

Substituindo \ly e N, em (2) temos.
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V,+Vy +V, =42 V, =3,2kN
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P:lEkNl q=6kN/m

i i} *
V, =320 - o v, =3 " V, =7,8kN

16,2

V) 32 © ® c1ms

S) 7
14,8 8
16,8
) 5 ®
5,07
12,8
$ PEF2603 : Estruturas na Arquitetura lll - Sistemas Reticulados e Laminares {:}
q=13,5kN /m
Vigas transversals: (i
P qx /! =l3,5><4 —27kN
2
p 4m P
P =27kN P=27kN
g=13,5kN /m

T T
A=

AT | i o
"Tim*—Zm s 4m ‘ 5m = 1m~>‘

5 reagdes de aporo 5 . Py
= Viga 2x hiperestdtica

3 equagdes de equilibrio

.
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Exercicio: Determinar os esforgos na viga de concreto de se¢do transversal 20 cm x
S0 em. Sobre as vigas tem-se alvenaria de tijolos cerdmicos com pé-diverto de
2,75m.

T

4m
A

p

H T T T T e T T T T e T e T o Ty
A=
VA

f 4
/tlm -)‘(— 2m b | 4m Cq 5m Vj 1m9‘

0Qyiga =0,2%0,5% 25 =2,5kN /m

Peso pripriv das vigas: y, = 25kN [ m®

Peso priprio da parede: 7y, =16kN Im° 0, =0,25x2,75x16 =11kN /m

0= Gyigs + ey, = 2,5+11=13,5kN /m
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[ P-2k q=13,5kN /m P=27kN |
H, —p. LRI I AR RERRRRRRTRRRRIARR

v, v, A T v, 1
Imsfe—2m ‘ 4m 5m Fm

2 ZFx:HA:()

=

Equactes = _ql—2P =0 .. Va+Vg+Ve +V, =229,5(2)
de equiltrio: 2 TR =Vi+Vg +Ve +V, —ql—2P =0 AtV +Ve +Vp
q-13°
(3) LMy =N+ 7V 12V, — P'l—P-13—72 =0
3V, + 7V, +12V, =1518,75 (3)
Equagdes gBA - ,gsc QCB — ‘9co

de compatibilidade:
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l p Trecho AB Trecho BC Trecho CD
0,

BAP

BAg eca es.q 0.0
— 7\
onm, Osc, Ocom,
M M.

—_
0,

. co.Mp
HBA,P + HBA,q + HBA‘MB = HBC,q + QBC‘ME + HBC‘MC
E 0 momento que o

M ‘
QCB‘q + HCB‘MB + HCB‘MC =0pq + HCD,MC + QCD‘MD O balango aplica ao ponto D

b
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Equagdo de compatibilidade para ao apoio C:

GCB‘q + QCB.MB + HCB.MC = HCD.q + HCD.MC + HCD.MD

9% Mgleg Ml __q”«aw + Mclep . Mplep

24El 6El 3EI 24El 3EI 6El

13,5x4° _Mgx4 MC><4__13,5><53 N M ><5+ Mg x5
24 6 3 24 3 6

2M, +9M_ =234,5625 (2

"
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Mowmento fletor e carga vertical no apoio D:

2

,
CMD q P MD:Px/fDE+qXT‘DE:33,75kN.m

te, o Py =P+0x /o =40,5kN

Equagdo de compatibilidade para ao apoio B:

GBA‘P +GBA‘E| + eBA‘MB = HBC‘Q +GBC‘ME + QBC‘MC

Pab({(BA+a) + q//:;A _ MB/BA - _ q({aBC + MBgBC + MC€BC

6/,El 24EI 3EI 24EI 3EI 6EI
27x1x2(3+1) 13,5x3° M, x3 13,5x4° Mgx4 M. x4
+ - =- + +
6x3 24 3 24 3 6

7M, +2M_ =189,5625 (2)

~

Y

S
i
b
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TM, +2M, =189,5625 (=
2M, +9M_ =234,5625

Resolvendo o sistema de equagdes, obtém-se:

M, = 20,96kN.m
M, =21,4kN.m

"
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P =27kN Mg =20,96kN.m M, =20,96kN.m 13.5kN /
=13,5kN /m =10 KN T M — =21, 4kN.m
Trecho AB: U Trecho 5 I )
Y &11“447 m— Ve Ve 4m 8
13,5x 4
2 [— it =
ZMW=3.VBA—20,96—27x1—13’52X3 -0 2 Me) = ~4xVyc +20,96+ 214=0
V,, =36, 24kN Vg = 26,89kN
= — — — 2
T3 R =V, +Vs, —13,5x3-27=0 3 My = axVeg 120,06 1354 14
V, =31,26kN Vs =27,11kN
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M =2L4kN.m P, = 405N V,=3L26kN| |V, =76,72kN
q=135kN/m " "33 750\ m
Trecho CD: [\ \ ’ '

Vi, = 36, 24kN

Voo 5m Vo Vg =Vg, + Vg =36,24+26,89

Vye = 26,89kN BB
2 V, = 63,13kN
ZM(C):5><VD—33,75—40,5x5—13'5><5 +21,4=0 :
VD = 76, 72kN VCB — 27,11kN
13,55 V=V +Vp = 27,11+ 31,28
M, =-5xV.—3375+ 21,4=0 ¢~ Ve T Vep ) )
2 M) =-5xVep + V., =31, 28kN
Vo = 31,28kN Ve =58,39kN
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P =27kN q=13,5kN/m P =27kN
TR e e T T T
v, =31,26kN V, =63,13kN r V, =58,39%kN Vp =76,72kN
fim-je—2m 4m 5m 1m4
405
3126 26,89 31,28
17,76 7
V(kN) | ® [©) ® ©
9,24 @ Q €
36,24 it 36,22
20,9 214 3B75
M (kN.m)
582 1472
2451
I s —r— —11
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P1-Q2-2008: Determine os diag de esforgos soliert na viga

nua, uma vez hijpe ca, 2 na fgura abaiko. Considere
P=(20+n) em kN, onde n ao dltimo algaris ndo-nulo de seu nimero
USP.
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fe— am —==—am i o
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