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Vigas - Flexdo com Torcao 3
TORCAO

Neste exemplo, sera dimensionada a armadura longitudinal e transversal de uma viga submetida a Flexdo Simples
combinada com torc¢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 =360 kN.m | Software B =394,48 kN.m | Software C=367,55 kN.m
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Flexao:
M, = 2232 _ 400 kN.m
o oS
dp
d=h—C.— dy,— 5 =60-2-1-1=560cm
= M = +00 = 10,1501
Mn= 1085 7. b, d’ 085 25000 -0,40 - 0,562
k,=1-(1-2-m,)i=1—- (1—2 -0,1501): = 0,1634
%4 10,77 em
085
ko f#." b, ~d 0,1634 -21,25 -40 -56,0
A, = — fre b d _ = 18,52 cm?
£ 420
‘qs = ‘qs,mili
0,25 - Jf. 0,25 - 25 )
At min = + “by d= —— o 40 56 = 6,67 cm’
1,4 - b, -d 14 -40 -56 ]
Asf,min = }3 = 420 =747 cm*-

Alyeq = A 1,33 = 24,69 cm?

TQS =18,52 cm? | Software B =18,09 cm? | Software C = 18,74 cm?

18,52 cm? 2 18,52 cm? > OK!!
@Mn (360 KN.m) > Mu (360,00 KN.m) -> OK!!

Cortante:
TQS Software B Software C
Vu=23,93t Vu=23,841 Vu=23,90t
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Vu,design =23,93t | Vu,design=20,19t | Vu,design =20,22 t

A,

B = b,_:-:i Vo = e+ 1V, =23,93 tFII,dESigII = 23,93 ¢
Ve e = ( V-
=1+ lf'_-=-b,-d=|{1+———]425-2-4-56=18,67t
; ( 14-;15)”“ 6 v 14-012/ 76
e | 03 -N,

Vitim =03 - |f'_ -bw-d - [1+—*=3360¢
Ve=Vojm OK!

Fu,des!’gli ) _ . _
V,=—2 =V, +V, = V,=13,31t — V,=3191t
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I'?s,::'m = 3 UNE'bw'ﬂ::?q',ﬁ?t

3 A
_ V-5 13,31-100
~ fyerd  42-558

A, = 5,68 cm*/m

@0,75 - ¢Vn 2 Vu - 23,93 223,93 - OK!!

Torgao:

Tu:
TQS =6,10 tf.m | Software B =6,04 tf.m | Software C=6,08 tf.m

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

Aep = by -h =0,4-0,6 = 0,24 m?

Peop =2-(b, +h)=2-(044+06)=2m

Aon = (by, — (2-1ecy)) - (h — (2 - rec,)) = 0,20 m?
pr=102-(b,—(2-rec,))+(2-(h—(2-rec.)) =181 m

-

1 Agp” 1 — 0,24<
I, =—"0- Ilf_’-—pz—-{],?S-'w’ES- =9kN.m = 61,0kN.m — Precisa considerar!
12 AR 12
Fissuracao:
oV, ., Ty , ¥ 2 [~
[+ (=0 (— =+ 5 [f)
.,.wa-d 1,7 Agn” b-d 3 4
Il( 239,3 )fﬂ, 61-1,80 2 = 0,75 ( 186 2 *E)
\ 0,4-0,558 1,7-020%° — 0,4-0558 3 v
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1987,94 kN.m* = 3083,33,00 kN.m? — OK!!

Armaduras Transversal:

61
A A T, 0,75

=—L = = - = 586 cm*/m

Pr S (1,?-ﬂgh-f}-r-catg{ﬁﬁ'}) (1,7-0,20 - 420000 - cotg(45))

A; = 5,86-1,80 = 10,60 cm?

5 [ A A : ,
Apmin =—=" If' .= (—*) ye_ = 0,4167 -5-5,71 — (5,86 - 1,81) = 1,30 cm?
12 N f}'! 5 f}
Considerando 2 ramos pela largura:
A, 5,68
05- —+——E|5 T+585— 8,70 cm*/m — 1R
A —1 | 5 0,33- 205 _ 3 14 cm? 2R
wranin — 16 le f_u = f}-!: — cm .l"rm

A, = A, in = 17,40 (2ZR) = 3,14 (2ZR) — OK!

Espagcamento:

5 = Spax — Smay = Menor valor entre s; e s,

5y = %= 22,5cm ou s, = 300 mm

51 = =-=28,3cm ou s, =400 mm

=] R

@, =10mm — A,=17,55cm*/m — 010 c/9 cm

@t =10 mm > Av=17,55cm?/m > ¢10c/ 9 cm

@Vn (44,96 t) 2Vu (23,93 t) > OK!!

Armadura Longitudinal:

5
I — 1
Apmin = ou 10 mm 10 mm!!

24
10,60
Inferior: 3> Ay = —5 + 18,52 = 23,82 cm® — 8020 mm (25,14 cm?)
A, 10,60 . | ,
Superior: 5 Ay = — = 530 cm= — 7010 mm (5,50 cm=)
A, 10,60 - : -
Laterais: E =— = 530 cm= — 7010 mm (5,50 cm=)
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