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Vigas - Flexdo com Torcao 1
TORCAO

Neste exemplo, serd dimensionada a armadura longitudinal e transversal de uma viga submetida a Flexdo Simples
combinada com torg utilizando como base a Norma Cirsoc-2005, conforme dados abaixo:
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Concreto: H-25 / Agco: ADN420
bw: 40 cm/ h: 60 cm

Mu:
TQS =187 kN.m | Software B =205,7 kN.m | Software C=194 kN.m

TQS Informéatica- Rua dos Pinheiros 706 / casa 2- 05422-001- Sdo Paulo/SP- Tel.:(011) 3883-2722- Fax.:(011) 3883-2798 Page: 1 of 5




_II_
oo o0 R— a=pq-c
A's /’i a=Kka'd =
- rs I
/ I
h A
el
£s=0,003"(c-d)/c
AS
o0 0 —» T=A;f,
-
+— by —
Flexao:
M, = 22120 _ 907,78 kN.m
& oo
dp
d=h—C.— dy,— — =60—-2-08-06=566cm
B M, B 207,78 — 0.0763
Mn= 1085 7. b, d’ 0,85 25000 -0,40 - 0,566%
k,=1-(1-2-m,)i=1- (1—2 -0,0763): = 0,0795
x = kad _ 529 cm
085
ko f#. b, d 00795 -21,25 -40 - 56,6
A, = — fre by rd =9,10 cm?
£ 420
‘qs = ‘qs,mili
0,25 - /. 0,25 « /25 .
Ay min = T‘* + by d = —— = 40 56,6 = 6,75 cm’
14 - b, d 14 -40 -56,6 ]
Asf,mz’:z = }.-}“ = 420 = ?;55 cH-

Ajpeg = A. 1,33 =12,14em?

TQS =9,10 cm? | Software B =9,15 cm? | Software C=9,12 cm?

9,10 cm? 29,10 cm? - OK!!

@Mn (187,00 KN.m) = Mu (187,00 KN.m) > OK!!

Cortante:
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TQS Software B Software C

Vu=13,08t1 Vu=12,84t Vu=13,32t

Vu,design =13,08t | Vu,design=10,77t | Vu,design=10,70t

A,

ﬁw = b,.:-ri I'?:lz = I":: + Vs Fu =13,08 tFn,desa’gli =13,081¢

N, —1 ( 0 ) — 1
=1+ [f. = b,-d=(1+———)V25-2-4-566 = 18,87 ¢
; ( 14-Ag)”fﬂ 6 v 14-012/ 76

- | 03 -N,

Vosim =03 - |f'_ -bw-d - [1+—2=33961¢

"HI \I Ag
Ve =V ORI

Fu,desa’gu )
V,=——"-"=V_+V, = V. =0t = V,=17,44t
E&ﬂ_.?E

I'?s,:im = i \-'Ilf_f,-; "byrd = I'?s,!z'm = i \-'I'f_f,; by, -d =7547t

@0,75 - ¢Vn 2Vu - 13,08 213,08 -> OK!!

Torgao:

T .

0"

TQS = 2,72 tf.m | Software B =2,71 tf.m | Software C=2,69 tf.m

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

A, =b, -h=04-06=024m>

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

Ao = (b, — (2-7ec.)) - (h— (2 -rec,)) = (0,4 — 0,048) - (0,6 — 0,048) = 0,20 m?
pp=1(2-(b,— (2 rec))+(2- (h—(2-rec,)) =(2-(0,352) ) + (2-(0,552)) = 1,84 m

1 T Ao 1 — 0,24

T,<—-0- |[f - ——=—-0,75-V25" =9kN.m = 27,2kN.m — Precisa considerar!
12 5 N ¢ p, 12

Fissuragao:

|V, . Ty Pn .. ¥ 2 [

G+ ()2 =0 - G——+3- [F".)

.,.wa-d 1,7+ Agp b-d 3 4
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||( 130,8 )f 27,2-181 (188,? 2 )
\

" ) (2 22075 +=:25
040568/ T T7-0207 04-06 3 °

959,62 kN /m* < 3089,69 kNm* — OK!!

Armaduras Transversal:

27,2

4, A T, 0,75 ,

i e n _ 0,75 o Siem?m
Prn S (l,? Ao fye® mtg{_,g}) (1,7-0,20 - 420000 - cotg(45))

A; = 2,54-1,84 = 4,67 cm?

5 A (4 - :
Apin =—=" ' —(—)- - = 0,4167 -5-5,71 — (2,54 - 1,84) = 7,23 cm?
l,min 12 '-.1|f c fy! 5 Pr f}-: { } cm
A!,mz’:z = A: - A!,mz’:z OK!!
Considerando 2 ramos:
A, A 0 .
0,5 T+f =025 ;-+254=25¢cm*/m — 1R
1 [~ b,'s b, s
Apin =—" If - =0,33- = 3,14 cm? — 2R
T le © for - cm”/m

A, = Aymin = 5,08 (2R) = 3,14 (2R) = OK!!

Espagcamento:

5 = Sp0x — Smar = Menor valor entre s; e 5,

5y = %= 23 cm ou 5, =300 mm
e}
54 = EzEE,Scm ou 5, = 400 mm
O.=8mm — A, =5056cm?*/m - 08c/18cm

@t =8 mm > Av=5,56 cm?*/m - ¢8 ¢/ 18 cm

@Vn (23,98 t) > Vu (13,08 t) - OK!!

Armadura Longitudinal:

5
= 3 1
Apmin = 22 ou 10 mm 10 mm!!

A; 7,23 . : -
Inferior: E + A4, = 5 +9,10 = 12,71 cm- — 7016 mm (14,07 cm=)
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A
Superior: >

—

7,23 , ,
— Ay =——=362cm- = 5010 mm (3,93 cm-)

A, 7,23 . .
= 3,62 cm= = 5010 mm (3,93 cm~=)

Laterais: — =
aterais > 3
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