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Vigas - Flexao Simples 10
FLEXAO SIMPLES

Neste exemplo, sera calculados os esforcos dos dois casos de carregamento abaixo comparando os resultados
obtidos com o calculo manual e o software ETABS usando a Norma ACI 318-19:
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Material Properties Section Properties Design Properties
E= 3600 k/in2 d = 135in e =4 k/in?
v = 02 b = 10.0in f}r = 60 k/in?
G= 1500 kfin2 | = 3413in

LOAD: 9,736 kip/ft ou 0,811 kip.in

Shear diagram TQS:
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Moment diagram TQS:

Resultados:

\Gda1ad7553a85be8abc9658e71e513d9.emf

Calculo Manual:

Flexao:
_ Mu _ 143544 L.
M, = - o8 1594, 97 kip.in
d=13,50in
M 1594,97
R,= —2% = = 0,875 ksi = 875,15 psi

b, - d® 8- 1352

f'e 2'R, \ _ - 2-0,875Yy,
pz(ﬂ,BS-T)-[l—"l—([ws—ﬂ)—(D,BE-E]-(l—Jl—(m)]—ﬂ,ﬂl?z

N

A, = p-b,-d=00172-10-13,50 = 2, 32 in®

As,min (ACI 318-19 -9.6.1.2)

3-F 3-+/4000
£ N N _ |- N o L
( 3 ) b, - d ( 20000 ) 10-13,50 =043 in
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29935 d—(zm)lﬂ 13,50 = 0,45 in?
5 ) 7%~ (60000 0= A

A, min = 0,45 in?

TQS = 2,32 in?

2,37in2 22,32 in2 - OK!

3#8 — 2,37 in2

@Mn (1460,10 kip.in) = Mu (1435,44 kip.in) > OK!!

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

A f, 2,32 - 60 |
o = - = =4,10in
085-f_-b, 0,85 -4-10
Linha Neutr —“—4’1‘]—432'
Inna iveu ﬂ.c_ﬁi_ﬂ_IBS_ ! Ln
= 0,003 (d_ﬂ) = 0,003 (13’50_4’82) = 0,0054
Fr = c )T 1,82 =

0,0054 > 0,005 - OK! Tension Controlled! - ¢ 0,90 OK!

Cortante:

TQs

Vu = 48,66 kips

Vu,design =37,71 kips

Vo= 1115
V, = 48,66 kips
Fn,design = 37,71 kips

— _
V. = z-A-Jffc-bw-d =2-1-/2000 - 10 - 13,5 = 17,08 kips

| o .
F,,:ﬁ:ﬂ+ﬂ —~ V,=33,20kips — V,=50,28kips
[ Annn ; :
Ve tim = B-Jf _-b,,-d=8-14000-10- 13,5 = 68,31 kips
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Vs < Vs,lim OK!

©@0,75 - ¢Vn 2Vu - 37,71 237,71 -> OK!!

Area de Aco:

Ay

-5 A, 33,20 .
= = 0,041 in-

T fe'd s 60-13,50

- by,
= ~—= =0,0079 in?

5 Fye
Avmn _ 50bw _ 5 0083 in?
g f'ﬂ:

Ay = Apnin — 0,041 = 0,0083 — OK!

Espagcamento:

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

Ez 6,75in ou s, =24in — 6,75in! =5 in!

@, =#3 = #3@5in

514 =

#Vn (39,65 kips) 2 Vu (37,71 kips)

Concluséo:

Os resultados de esfor¢os obtidos sdo muito similares e obedecem ao calculo manual
feito pelo ACI 318-19.
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