WNTQSDocs

Vigas - Flexdo com Torcao 3
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 ACI 318-19, conforme dados abaixo:
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Concreto - C25 (4000 psi) / Ago — ADN420 (60 ksi)
bw: 15,75 in/h: 23,62 in

Mu:
TQS = 3186 kip.in | Software B =3491,15 kip.in | Software C =3252,82 kip.in
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Flexdo:

Mu _ 3186

M, = — == = 3540 kip.in

d
d=h—C.— dy. — ?b = 23,62 — 1,57 — 0,5 — 0,437 = 21,11 in
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R:'z=

= 0,504 ksi = 504,25 psi

A,= p-b,-d=0,0091-1575-21,11 = 3,04 in>

As,min (ACI 318-19-9.6.1.2)
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VI o W —.
.b,, +d =|———]-15,75 - 21,11 = 1.05 in?
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20). 5 d—(zm ) 15,75+ 21,11 = 1,11 in?
£ ) % 7 \eoooo/ T ST A

AL e = 1,11 in?

TQS =3,04 in? | Software B=1,42 in? | Software C=1,47 in?

3,04 in?2 3,04 in%? > OK!
#Mn (3186 kip.in) 2 Mu (3186 kip.in) > OK!!

Verificagdo do fator de redugdo (ACI318-19 —21.2.2)

A f, 3,04-60
- 085-f.-b, 085-4-15,75

o' =341in
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a 341

Linha th*a:czﬁ—m=4ﬂl in
= 0,003 (d_c)—ﬂma (21’11_4’01)—0 013
Fr =5 c /)T 4,01 =

0,013 20,005 - OK! Tension Controlled! = ¢ 0,90 OK!

Cortante:
TQS Software B Software C
Vu =52,76 kips Vu =52,57 kips Vu =52,70 kips

Vu,design =52,76 kips | Vu,design =44,52 kips | Vu,design = 44,59 kips

Vo= 111
V,=5276 kips
Fn,design = 52,76 kips

— _
V=24 Jf*c “b,,-d =2-1-4/4000 - 15,75 - 21,11 = 42,06 kips

| o .
V, = ﬁ =V.+V, = V,=2829kips — V,=70,35kips

— N
Vigim = 8° Jf*: by, d = 8-1/4000 - 15,75 - 21,11 = 168,24 kips

I, -5 A, 28,29 0.022 i ﬂl.-"'
= =——=10, in?fin
f}'r d

A, —=
¥ s 60-21,11

@0,75 - ¢Vn 2Vu - 49,37 249,37 - OK!!

Torgao:

Tu:
TQS =539,85 kip.in | Software B =534,54 kip.in | Software C =538,08 kip.in

Recobrimento até eixo do estribo {:T‘E‘CE}: 1,82 in

A, =b,-h=1575-23,62 =372,02 in®
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Pep =2+ (b, + h) = 2- (1575 + 23,62) = 78,74 in
Ao = (b, — (2-7ec.)) - (h — (2 -rec,)) = (15,75 — 3,52) - (23,62 — 3,52) = 245,82 in?
Pr = (2 -{bw— (2-rec,))+(2- (h—(2-rec.)) = (2-(12,23)) + (2-(20,10) ) = 64,66 in

-

T,<A'0- If i =1-0,75- /4000 - 2027 _ = 79,65 kip.in = 539,85 kip.in — Precisa considerar!
pcp 78,74

Fissuracao:

| v, . | T,- . _ -

2+ 2P )20 (—— +0,66° [f')
"-,I bya 1,7 A, b, -d Y

Il( 49,37 )2 389,40 - 64, 55} <075 ( 1219 o “E)
\ 15,75 - 21,36 "1,7 - 245,827 - 15,75 - 21,36 ! v
0,38 kip/in* = 0,457 kip/in® — OK!!
Armaduras Transversal:

539,85

1 ..."1 T -
- _t = i = GJ?S - = ﬂjﬂzg E:']‘l'lll'ri']'l

A
Prn S (L7 Aap * fye - cotg(6)) (1,7-245,82 - 60 - cotg(45))

A, = 0,029 - 64,66 = 1,87 in?

A (A fie 63,24 .
A!,min =2 |f }.-_-} (?f') PR }%: =5" m 6,20 — {LE?} =0,09in-
A!,mz’:z = A: — A!,mz’:z OR1
Considerando 2 ramos:

A, A 0,022
EIJE-T+?=EI125 T+IDEI29 = 0,04 in®/in — 1R

b“-s b,
= 50-— = 0,013 in?/in — 2R
e ¥t

[
‘qu,mili =0,75- 'Jlf e

A, = Ayomin — 0,080 (2R) = 0,013 (2R) — OK!!

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

5y = %: 9in ou s, = 11,81 in

el
54 = E =10,56in ou s, = 15,75 in
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0, =#4 — A,=0,080in?/in - #4 @ 5in

@t =#4 > Av=0,080 in?/in> #4 @5 in

@Vn (107,55 t) 2 Vu (52,76 t) > OK!!

Armadura Longitudinal:

ﬂ:b,mz’:z = ﬂ,l[]ril-z "5, #3

A, 1,87 ] ]
Inferior: ) +A,; = 5 + 3,04 = 3,98 in- — 7#7 (4,20 in=)

4, 1,87 _ ]
Superior: 5~ Ay = —5 = 0,94 in= — 5#4 (1,00 in<)

A, 1,87 ., .
Laterais: 5 =3 = 0,94 in- — 5#4 (1,00 in*)

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



	Vigas - Flexão com Torção 3
	TORÇÃO
	Concreto - C25 (4000 psi) / Aço – ADN420 (60 ksi)
	bw: 15,75 in / h: 23,62 in
	Mu:
	Cortante:
	Torção:
	Tu:



