WNTQSDocs

Vigas - Flexao com Torcao 2
TORCAO

Neste exemplo, sera dimensionada a armadura longitudinal e transversal de uma viga submetida a Flexao Simples
combinada com tor¢do utilizando como base a Norma Cirsoc-2005, conforme dados abaixo:
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Concreto: H-25 / Ago: ADN420
bw: 40 cm/ h: 60 cm

Mu:
TQS =322 kN.m | Software B =353,34 kN.m | Software C=328,9 kN.m
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B M, B 357,78 _ 01342
M= =085 f_-b,-d? 085 25000 -0,40 - 0,562
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ko=1—(1-2 -m,):=1— (1-2 -0,1342): = 0, 1447
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k.- f#_ b, -d 01447 -21,25 -40 -56
A, = — fre by d_ = 16,40 cm?
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‘qs = As,mili
0,25 - .Jf. 0,25 - /25 )
Al min = + “by d= o 40 .56 = 6,67 cm?
1,4 b, -d 14-40 -56 .
Asf,mz’:z = }3 = 120 =747 cm~-

Aiyeg = A. 1,33 =21,86cm?

TQS =16,40 cm? | Software B =16,36 cm? | Software C=16,41 cm?

16,40 cm? 2 16,40 cm? > OK!!
@Mn (322,00 KN.m) = Mu (322,00 KN.m) - OK!!

Cortante:
TQS Software B Software C
Vu=22,39t Vu=22,30t Vu=22,37t
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Vu,design =22,39t | Vu,design=18,65t | Vu,design=18,71t

Vo= 1115
V, =22,39t
Fu,desa’gu =22,39¢
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Vo=V, OK!
Fu,desigu .
v, =Sy o4y, o V,=11,18¢ — V, =29,85¢
Ejﬂ,?E

2
Fs,!z'm = 3 : ,Hllffr.: b, -d=T4,67t

Vs 11,18-100
~ fyerd  42-56

A, = 4,75 cm*/m
©0,75 > ¢Vn 2Vu - 22,39 222,39 -> OK!!

Torgao:
Tu:

TQS = 4,40 tf.m | Software B =4,34 tf.m | Software C=4,38 tf.m

Recobrimento até eixo do estribo (rec.): 2,4 cm

Ap=b, h=04-06=024m?

Pep =2 (b, +h)=2-(04+0,6)=2m

Ao = (b, — (2 -1ec.)) - (h— (2 -rec,)) = (0,4 — 0,048) - (0,6 — 0,048) = 0,20 m?
pr=1(2(b,—(2-rec)) +(2- (h—(2-rec.)) = (2-(0,352)) + (2-(0,552)) = 1,81 m

1 T At 1 — 0,24
T,=—-0- |f'. = —.0,75-4/25- =9kN.m = 440kN.m — Precisa considerar!
12 ° Pep 12
Fissuragao:
v, . T,- a v 2
G+ =0 +50 F)
y Twd 1,7- A bo-d 3 4
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1592,30 kN.m* = 3083,33 kN.m* — OK!!

Armaduras Transversal:

44
A ﬂ T, 0,75
5

Pr

(L7 Aan e cotg(®)) ~ (1,7-0,20 - 420000 - cotg(45))

A, =4,11-1,81 = 7,65 cm?

5 [ A (A) fye . .
A in =—" I - —\—" -—=04167 -5-571 —{(4,11-1,84) = 4,26 =
l,min 12 '-.1|f c fy! 5 Pr f}-: { } cm

Considerando 2 ramos pela largura:
A, A 4,75 A
0,5 T’*+f =05 ——+427 = 6,65 cm*/m —1R
1 [~ b,'s b, s
A, . =—- |ff - ——>033-—— =3,14cm?/m — 2R
ramin lﬁ \‘If C f}.t _ }.E cin f{m

A, = Appnin — 13,30 (2R) = 3,14 (2R) — OK!!

Espacamento:

5§ = Spax — Smar = Menor valor entre s; e s,

54 = %z 22,5cm ou s, = 300 mm

d
54 = 7= 28,3 cm ou s, = 400 mm
0, =10mm - A,=14,36cm*/m — 010 ¢/ 11 cm

@t =10 mm > Av=14,36 cm*/m > ¢10c/ 11 cm

@Vn (39,75 t) > Vu (22,39 t) > OK!

Armadura Longitudinal:

5
Apmin = 5 ou 10 mm — 10 mm!!

A, 7,65 . : ,
Inferior: —+ A, =—— + 16,40 = 20,23 cm*= = 7020 mm (21,99 cm*)

2 2
A 7,40 . | ,
Superior: 35 Ay = -5 = 3,70 cm* —= 5010 mm (3,93 cm*=)

= =423 cm*/m
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Laterais: — = — = 3,70 em?® — 5p10 mm (3,93 cm?)
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