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Vigas - Flexao com Torcao 2
TORCAO

Neste exemplo, serd dimensionada a armadura longitudinal e transversal de uma viga submetida a Flexdo 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 =2849,70 kip.in | Software B =3127,06 kip.in | Software C =2910,77 kip.in
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- bw - Nominal Strength: M Design Strength: d My
Flexdo:

Mu 2349.70 ; . .
M,=—= =3166,33 kip.in

o 0.9
d
d=h—C.— dy. — ?b = 23,62 — 1,57 — 0,5 — 0,375 = 21,18 in

Myreq 316633
b, d® 8- 21,18°

e | 2 R, . 4 | 20,448
p:(ﬂ,BS-E)-[l—\J|l—(:185—_ffc)—{_{]JSS-E}-{_l—‘J|l—(m—”4)}—ﬂ,ﬂﬂﬂﬂ

R:'z=

= 0,448 ksi = 448,36 psi

A,= p-b, -d=0,0080-1575-21,18 = 2,68 in>

As,min (ACI 318-19-9.6.1.2)

3.1 3 -+/4000
VI o W —.
.b,, +d =|———]-15,75 - 21,18 = 1.05 in?
( 3 ) ® ( 60000 ) o

20). 5 d—(zm ) 15,75 21,18 = 1,11 in?
£ ) % 7 \eoooo/ T S8 T LA

AL e = 1,11 in?

TQS =2,68 in? | Software B=1,42 in? | Software C=1,47 in?

2,68 in2 22,68 in2 > OK!
@Mn (2849,70 kip.in) = Mu (2849,70 kip.in) > OK!!

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

A f, 26860
- 085-f.-b, 085-4-15,75

o' =301in
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a 3,01

Linha Neutra: c = E = m = 354 in
= 0,003 (d _ C) = 0,003 (21’18 _ 3’54) = 0,015
Fr =5 c /)T 3,54 =

0,015 20,005 = OK! Tension Controlled! = ¢ 0,90 OK!

Cortante:
TQS Software B Software C
Vu =49,37 kips Vu =49,17 kips Vu =49,33 kips

Vu,design = 49,37 kips | Vu,design =41,12 kips | Vu,design = 41,26 kips

Vo= 111
V,=4937 kips
Fn,design = 49,37 kips

— _
V=24 Jf*c “b,,-d =2-1-4/4000 - 15,75 - 21,18 = 42,19 kips

| o .
V, = ﬁ =V.+V, - V,=2364kips — V,=6583kips

— N
Vigim = 8° Jf*: by, d = 8-1/4000 - 15,75 - 21,18 = 168,74 kips

I, -5 A, 23,64 0.018 i ﬂl.-"'
= =———=1, in?fin
f}'r'd'

A, —=
¥ s 60-21,18

@0,75 - ¢Vn 2Vu - 49,37 249,37 - OK!!

Torgao:

Tu:
TQS = 389,40 kip.in | Software B =384,09 kip.in | Software C=387,63 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-(b,—(2-rec.)) + (2- (h—(2-rec.)) = (2-(12,23)) + (2 (20,10) ) = 64,66 in

0. [ 2 0083075 v3E- 3202 _ o e vins o
T,=0,083-p \Ilf © en =0,083-0,75-+25 7874 79,65 kip.in = 389,40 kip.in
—= Precisa considerar!

Fissuragao:

v, . Ty . . [

|G }-+{_“—;}hq}-5ﬁ-{_ +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
0,30 kip/in* = 0,457 kip/in® — OK!!
Armaduras Transversal:

389,40

A A T, .
L _Eo i = 075 : = 0,021 in?/in

Prn S (L?-ﬂm-f}-r-f:ﬂtgiﬂ}) (1,7-245,82 - 60 - cotg(45))

A; = 0,021 - 64,66 = 1,35 in?

A . ,
A!,mz’:z = ﬂ,4'2 If (_E‘) & = 0,4'2 - GJ?E . 5,2{] - {1,35] = {]JSS in=
\ f;, s/ 7" f
A!,min = *"1! — A!,min 0K
Considerando 2 ramos:
A, 0,018
05- T+?_ﬂ25 T+ﬂﬂ21 = 0,03 in%/in — 1R

— by, b,
Apmin =075 |f_- > 50-—2 = 0,013 in?/in — 2R
'HI f_:-,!: yt

A, = Aymin = 0,06 (2R) = 0,013 (2ZR) — OK!!

Espacamento:

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

§q = %: 9in ou s, = 11,81 in
d
54 = E =10,59in ou s, = 15,75 in

0, =#4 — A,=0,067in?/in - #4 @ 6in
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@t =#4 > Av=0,067 in?/in > #4 @ 6 in

@Vn (95,20 t) 2 Vu (49,37 t) - OK!!

Armadura Longitudinal:

d’b,mz’:z = 0;042 5, #3

A, 1,35 . .
—+ A, =——+2,68=336in" = 8#6 (3,52 in®)

I ior:
nferior 5 ! >
A, 1,35 _ ]
Superior: 5 Ay = -5 = 0,68 in® — 4#4 (0,80 in<)
4, 135 ] .
Laterais: 5 =7 = 0,68 in® — 4#4 (0,80 in-)
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