WNTQSDocs

Sapatas - Exemplo 1
SAPATAS

Neste exemplo, sera dimensionada uma sapata utilizando como base a Norma ACI318-19, comparando o célculo
manual dela os resultados obtidos pelo TQS:

Dados:

Max axial service

N1:=300.8 - kip Mz1:=5.2-kip- ft Mz1:=0-kip-ft
Vzl:=0-kip Vz1:=0-kip

Max moment service

N2:=287.0-kip Mz2:=109.1-kip - ft Mz2:=0.kip-ft
Vx2:=0-kip Vz2:=0-kip

Max factored axial

Nul:=394.5-kip Muxl:=7.2-kip-ft Muz1:=0-kip- ft
Vurl:=0-kip Vuzl:=0-kip

Max factored moment

Nu2:=312.3 - kip Mux?2 :=264.6 - kip - ft Muz2:=0-kip- ft
Vux2:=0.kip Vuz2:=0.kip

Tensdo Admissivel no solo: 3,5 Ib/ft? ou 24,306 psi
fy: 60 ksi

fc: 4 ksi

c:3in

Densidade do concreto: 150 Ib/ft?
Pilar: 24 in x 24 in

Sapata:

D: 10,5 ft

L: 10,5 ft

hs: 25 in

qu: 3,616 kip/ft?

Cortante:
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d=25-3-0,75=21,25in

_L % o003
Poe =304 "

1
oV.=0-8-1-p,3-\/f,-b-d=075-8-1-3/0,003 -/4000-10,5- 12 - 21,25 = 146,30 kips

2000
OV, imize = 5° 0,75 - ' _b-d=5-075" +10,5-12 - 21,25 = 635,02 kips — OV, jimice = OV,

1000
— OK!!

L a 105-12 24 6 _
F“z(i_i_d)-b-q“=(T_?_21’25)- = 94,13 kips
¥, =0V, = 0Kl
TQS:

Secao (in) Forca (kip)
Sentido
o | o e[

X+ 20648" 125984" 9474 143.12 oK

T 20648" 125984" 9474 143.12 oK

Y+ 19.896" 125984" 9474 139,63 oK

Y- 19.896" 125984" 9474 139,63 oK
Puncéo
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b,=4-(c+d)=4-(24+21,25) =181 in
Voo =4-A-f. =253 psiv, =44 -./f. = 253 psi

4
Voz = (2 + —) A f. =379,5 psi

B
o -

v53=(2+ . )-.ﬂ,-ﬁza’-l-EE,SDpsi
]

v,y — OK!
253
OV, =@ Veybo-d =075 -~ 181-21,25 = 729,83 kips — 189,75 b /in?

24 + 21,25

2
V., =g, [(a)*—(c+d)?] =3,616 - [11[1,25 - ( B ) ] = 347,25 kips — 90,28 1b/in®

¥, < @V, = OKIl

TQS:
Secao (in) Tensao (b/in?)
Atuante (vu) | Limite (¢wvc)
20.256" 178.583" 111.15 192.81 QK
Esmagamento:

A
B,= |—-0,85-f -4, =5,25-0,85-4000 - 576 = 10281 kips
4

B,=2-(085-f"_-A ) =3916 kips
Na sapata: OB, = 0,65 - 3916 = 2545 4 kips = B,(394,5 kips) — OK!!
No pilar: ©B, = 0,65 - 1958 = 1272,7 kips = B, (394,5 kips) = OK!!
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TQS:

Aviso |

pilar 401  16.02 398.71 1359.71

sapata 401  16.02 398.71 271943 OK

Flexao:
Myy: 363,572 kip.ft - dx=21,625 in

Myy: 339,317 kip.ft - dy=20,875 in

oM, = M,
A - A, -60
a=— ‘?’ = R = 0,174,
085-f.-b 085-4-105
4 M, 363,572 - 12 2o
5x 0. = Pl
09-f-(d—7) 09-60-(21,625 - 0, 1?‘4 —=_sy
4 M, 339,317 -12 367 in?
2y o = ol in
09-f-(d—7) 09-60-(20875 - 0, 1?‘4 ——sy
Acmin =P - f-'lg = 0,0018 -25-10,5-12 = 5,67 in°
As,min = "43 —3 ‘qs,min![
Detalhamento:
Adotado #6 - 0,44 in?
. 5,67 10,5-12 , .
Numero de Barras: 0442 =12,82 = 13 barras —=s5 = T =969in = Adotado 9in e 14 barras

A = 14 - 0,442 = 6,20 in”

g8 Fetivoxy —
TQS:
Momentos (kip-ft) Armaduras (in%)
--
34261 20.632"

Y 34261 0.00 19.880" 432 432 545 0.23 545
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Armaduras

X 6.22 0.59 14

0.752" 9.055"

Y 6.22 0.59 14  0752" 9.055"

Comprimento de Ancoragem:

. 3 L e ¥e sy g 3 60000 1-1-08-1
7140 3. [F (Cb+ H,,) >~ 140 1..3000 (3.5+0
dy
10,5-12 | _
fapron = — 24 —cover = 36in = 12 in — OK!!
Arranques:

Comprimento dos arranques do pilar:

A, gower = 0,005 - 4, = 0,005 - 242 = 2,88 in?
fy - 60000 -1

50-2-J7. ?~50-1-yao00

€00 = 0,0003 - £, -3, - d, = 0,0003 - 60000 - 1- 0,75 = 13,5 in

Fag = 75 = 14,23 in

Adotado £4.4 — 14,23 in

£..1 = 0,0005 - f; - d; = 0,0005 - 60000 - 0,75 = 22,5 in
£ =121In
Adotado £..4 — 22,5in

Comprimento total:

faoq + £y = 14,23+ 22,5 = 36,73 in

TQS:

0,75 =1221in
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Conclusoes:

Em geral se observam que os resultados sdo semelhantes apresentando apenas pequenas diferencas. O
detalhamento final do TQS obedece as medidas necessarias pela Norma ACI318-19.

2.256"

R=

2.256"

R=

120.00"

NZ 14 @ #6 ®9,055" 1

153.86"
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