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Calculo da viga V6

Pavimento Pergolado - Lance 2

fck = 300.00
kgf/cm?
Cobrimento = 3.00
cm

Ecs = 268384 kgf/cm?

GOVERNO DO ESTADO

Peso especifico = 2500.00 kqf/m’

DIMENSIONAMENTO DA ARMADURA POSITIVA

SECRETARIA DA SAUDE

Vo Verificagdo Verificag3o
Secdo Flexdo Torg¢do axial axial Final
trechos (compressao) (trac3o)
As = 2.62 cm®
(2816.0 - 4.02
Md = 3883 Fd = 0.95 tf cm?)
1 retangular kgf.m situagdo: GE d = 3570 cm
As = 2.62 cm? Meq = 149 kgf.m % armad. = 0.50
18 bw = 20.00 cm A's = 0.00 cm® As = 250 cm®
h h = 40.00 cm yLN = 312 cm A's = 0.00 cm®
yLN = 3.25 cm F = 0.00 tf
M = 2397 kgf.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N Flex3o axial axial Final
(compressdo) (tragdo)
As = 197 cm?
(28125 - 2.45 cm?)
Md = 2979 kgf.m Zidfu_a 052? GfEf d = 35.88 cm
As = 197 cm? Fao: % armad. = 0.31
1 , 2 Meqg = 150 kgf.m
A's = 0.00 cm )
As = 1.86 cm
yLN = 2.36 cm , 2
A's = 0.00 cm
IN = 248 cm F = 0.00 tf
Y= M = 1844 kgf.m
fiss = 0.11 mm *
As = 121 cm?
(2810.0 - 157 cm?)
Md = 1851 kgf.m Zidfu_a 0,3,'2.5 GtEf d = 36.00 cm
As = 121 cm? Fao: % armad. = 0.20
2 , 2 Meq = 152 kgf.m
A's = 0.00 cm >
As =109 cm
yLN = 144 cm , 2
A's = 0.00 cm
LN = 156 cm F = 0.00 if
yeR =t M = 147 kgf.m
fiss = 0.08 mm *
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GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Md = 1607 kgf.m
As = 1.04 cm?
A's = 0.00 cm?
yLN = 1.25 cm

Fd = 0.95 tf
situagdo: GE
Meg = 152 kgf.m
As = 0.02 cm?
A's = 0.00 cm®
yLN = 0.28 cm

As = 120 cm®

(2210.0 - 157 cm?)

d = 36.00 cm
% armad. = 0.20

F =000 tf
M = 137 kgf.m

fiss = 0.00 mm *

Md = 0 kgf.m

As = 0.00 cm®
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm®
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm®
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm®
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm®
A's = 0.00 cm®
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm®
A's = 0.00 cm®
yLN = 0.00 cm

Md = 0 kgf.m
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GOVERNO DO ESTADO

SECRETARIA DA SAUDE

As = 0.00 cm®
A's = 0.00 cm?
yLN = 0.00 cm
Md = 0 kgf.m
_ 2
1" A’s = 0.00 cm \
A's = 0.00 cm
yLN = 0.00 cm
Md = 0 kgf.m
- As = 0.00 cm®
A's = 0.00 cm?
yLN = 0.00 cm
As = 120 cm®
(2810.0 - 157 cm?)
Fd = 0.95 tf
he 10 e | sitacao G " o < 020
16 s - 600 o Meq = 152 kgf.m ° T
LN'_ 1'25 o As = 0.12 cm®
yR= A's = 0.00 cm? E - 000 tf
yLN = 0.40 cm M = 239 kaf.m
fiss = 0.00 mm *
As = 120 cm?
2
Md = 1763 kgf.m Fd = 095 ff szagleoo_o 1;? o
B > situagdo: GE o
1 255 __ 1(.)120cr:m2 Meq = 152 kgf.m % armad. = 0.20
LN'_ 1'37 I As = 1.03 cm®
yR= A's = 0.00 cm? E - 000 tf
yLN = 149 cm M = 1100 kgf.m
fiss = 0.07 mm *
As = 2.23 cm?
(28125 - 2.45 cm?)
Fd = 0.95 tf
18 e - 0'00 o Meq = 151 kgf.m ° T
LN'_ ées o As = 212 cm?
ye =4 A's = 0.00 cm? - 000 tf
YLN = 279 cm M = 2083 kgf.m
fiss = 0.14 mm *
As = 3.28 cm?
(2816.0 - 4.02 cm?)
Fd = 0.95 tf
= 1 k . = 70
2: - gazazcn?zfm situagso: GE d/ ar3r:ad fmo 50
19 e - 0'00 o Meq = 149 kgf.m ° T
LN = 391 cm As = 317 n®
Yy =2 A's = 0.00 cm? - 000 tf
YLN = 404 cm M = 2986 kgf.m
fiss = 0.15 mm *
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinagdo bielas 45
Verificacao de esforcos limites
Vo . - ) -
Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd = 680 tf 1;;2 > 2922(”; Vd/VRd2 + Td/TRd2 =
1-18 VRd2 = 36.35 tf - 0.19
kgf.m
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. 3 .. Armad. 3 - Armad. de
) Armad. minima . Dados torgdo -
trechos cisalham esquerda direita torgdo
1 d = 3570 cm Vmin = 3.40 tf
Vel = 6.20 tf Aswmin = 2.32 cm?
k = 1.01 (2 ramos)
1-18 2 50c/ 17
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Calculo da viga V?

Pavimento Pergolado - Lance 2

fck = 300.00 2
kaf/cm? Ecs = 268384 kgf/cm
E;bmmenfo = 300 Peso especifico = 2500.00 kqf/m’

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vo Verificagdo Verificag3o
Segdo Flexdo Torgdo axial axial Final
trechos (compressdo) (tracdo)
As = 1.20 cm?
(2210.0 - 157
Md = 1607 Fd = 0.57 tf m?)
1 retangular kgf.m situagdo: GE d = 36.00 cm
As = 1.04 cm? Meq = 91 kgf.m % armad. = 0.20
- bw = 20.00 cm A's = 0.00 cm® As = 0.%4 cm?
h h = 4£0.00 cm yLN = 1.25 cm A's = 0.00 cm®
yLN = 1.04 cm F = 0.00 tf
M = 784 kgf.m
fiss = 0.04 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificac3o
N Flexdo axial axial Final
(compress3o) (tragdo)
As = 120 cm?
(2210.0 - 157 cm?)
Md = 1607 kgf.m Zidtu-a Oé?gfg d = 36.00 cm
As = 1.04 cm? Fao: % armad. = 0.20
1 , 2 Meq = 91 kgf.m
A's = 0.00 cm 2
As = 0.70 cm
yLN = 1.25 cm ) 2
A's = 0.00 cm
LN = 0.99 cm F = 0.00 tf
yeR = M = 761 kgf.m
fiss = 0.04 mm *
As = 120 cm?
(2210.0 - 157 cm?)
Md = 1607 kgf.m :jtu_a 05‘2_7;; d = 36.00 cm
As = 1.04 cm? Fao: % armad. = 0.20
2 . 2 Meq = 91 kgf.m
A's = 0.00 cm 2
As = 0.39 cm
yLN = 1.25 cm ) 2
A's = 0.00 cm
LN = 0.63 cm F = 0.00 1f
yei == M = 466 kgf.m
fiss = 0.01 mm *
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GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Md = 1607 kgf.m
As = 1.04 cm?
A's = 0.00 cm?
yLN = 125 cm

Fd = 0.57 tf
situagao: GE
Meq = 91 kgf.m
As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.10 cm

As = 120 cm?
(2210.0 - 157 cm?)
d = 36.00 cm

% armad. = 0.20

F =000 tf
M = 32 kgf.m
fiss = 0.00 mm *

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm®
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm®
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 0 kgf.m

As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm

Md = 1607 kgf.m

Fd = 0.57 tf

As = 1.20 cm?
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As = 1.04 cm? situacdo: GE (2210.0 - 157 cm?)
A's = 0.00 cm® Meq = 91 kgf.m d = 36.00 cm
yLN = 1.25 cm As = 0.09 cm® % armad. = 0.20
A's = 0.00 cm®
yLN = 0.26 cm
F =0.00 tf
M = 150 kgf.m
fiss = 0.00 mm *
As = 1.20 cm?
2
Md = 1607 kgf.m Fd = 057 if 22?1(;'20_0 1&? o
As = 104 cn?z. situagdo: GE % armad. = 020
t A's _— 600 cm® Meq = 91 kgf.m ) o
LN = 125 cn As = 0.50 o’
=t A's = 0.00 cm? 000 1f
yLN = 0.5 cm M = 541 kgf.m
fiss = 0.02 mm *
As = 1.20 cm?
2
Md = 1607 kgf.m Fd = 057 1 512?12.600_0 E’n? i
As - 106 om sifuacgo: GE % armad. = 0.20
15 A,S'_ (‘)00 n? Meq = 91 kgf.m ° T
T As = 0.86 cm®
yLN = 125 cm . 2
A's = 0.00 cm E - 000 tf
yLN = 119 cm M = 889 kgf.m
fiss = 0.05 mm *

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo
Inclinacdo bielas 45

Verificacao de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torgdo
trechos
1 Vd = 279 tf E{dz 2 zkf&m Vd/VRd2 + Td/TRd2 =
1-14 VRd2 = 36.66 tf - 0.08
kgf.m
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a L. Armad. a . Armad. de
) Armad. minima e Dados torgdo -
trechos cisalham esquerda direita tor¢ao
1 d = 36.00 cm Vmin = 3.43 tf
Ve0 = 6.26 tf Aswmin = 2.32 cm?
k = 1.02 (2 ramos)
-1 g 5.0 c/ 17
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Calculo da viga V8

Pavimenfo Pergolado - Lance 2

fck = 300.00
kgf/cm?

Cobrimento = 3.00
cm

Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kqf/m’

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificacdo Verificacdo
Secdo Flex3o Torcdo axial axial Final
trechos (compress&o) (trac3o)
As = 0.84 cm?
(228.0 - 1.01
cm?)
Md = 1125 Fd = 162 tf d = 36.10 cm
1 retangular kgf.m situagdo: GE % armad. =
As = 0.13 cm® Meq = 261 kgf.m | 0.18
» bw = 14.00 cm A's = 0.00 cm® As = 061 cm? A's = 037 cm®
h = 40.00 cm yLN = 1.24 cm A's = 0.37 cm® (228.0 - 1.01
yLN = 0.41 cm cm?)
F =096 tf
M = 457 kgf.m
fiss = 0.05 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagdo
N Flexdo axial axial Final
(compress3o) (tragdo)
As = 097 cm?
(228.0 - 1.01 cm?)
Md = 1191 kgf.m Zidfu:a;i? é; d = 3610 cm
: As = 0.7 cm? Meq - 261 Kaf.m % armad. = 0.18
A's = 0.00 cm? A i s 9 A's = 0.37 cm?
yLN = 132 cm s=oorem. (228.0 - 101 cm?)
A's = 0.37 cm F - 096 tf
YLN = 103 cm M = 845 kgf.m
fiss = 012 mm *
As = 087 cm®
(228.0 - 1.01 cm?)
Md = 1125 kgf.m Zidm:ag;f [;E d = 3610 cm
5 As = 0.13 cm Meq = 261 kgf.m % armad. = 0.18
A's = 0.00 cm? As = 087 . A's = 0.37 cm?
yLN = 1.24 cm S=oerm. (208.0 - 1.01 cm?)
A's = 0.37 cm F 096 tHf
YLN = 085 cm M = 742 kgf.m
fiss = 010 mm *
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinagdo bielas 45
Verificacao de esforcos limites
Vo . - . -
Cisalhamento Tor¢ao Cisalhamento + Tor¢do
trechos
1 Vd = 140 tf Td = 13 kgf.m Vd/VRd2 + Td/TRd2 =
1-1 VRd2 = 25.713 tf TRd2 = 976 kgf.m 0.07
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a L. Armad. a . Armad. de
) Armad. minima e Dados torgao -
trechos cisalham esquerda direita torgdo
1 d=36.10 cm Vmin = 2.78 tf
Vel = 4.39 tf Aswmin = 162 cm?
11 k = 1.00 (2 ramos)
j 250 c/ 2
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Calculo da viga V9

Pavimenfo Pergolado - Lance 2

fck = 300.00 2
kaf /cm? Ecs = 268384 kgf/cm
E;brlmenfo = 300 Peso especifico = 2500.00 kqf/m’

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificacdo Verificacdo
Secdo Flex3o Torcdo axial axial Final
trechos (compress&o) (trac3o)
As = 0.84 cm?
(228.0 - 1.01
cm?)
Md = 1125 Fd = 2.06 tf d = 36.10 cm
1 retangular kgf.m situagdo: GE % armad. =
As = 0.13 cm® Meq = 332 kgf.m | 0.18
» bw = 14.00 cm A's = 0.00 cm® As = 0.68 cm® A's = 0.47 cm?
h = 40.00 cm yLN = 1.24 cm A's = 0.47 cm? (228.0 - 1.01
yLN = 0.35 cm cm?)
F =123 tf
M = 464 kgf.m
fiss = 0.05 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagdo
N Flexdo axial axial Final
(compress3o) (tragdo)
As = 0.98 cm?
(228.0 - 1.01 cm?)
Md = 1125 kgf.m Zidfu:aégf’ﬁfg d = 3610 cm
: As = 0.3 cm? Meq - 332 kaf.m % armad. = 0.18
A's = 0.00 cm? A i 098 9" A's = 0.47 cm?
yLN = 124 cm S=ose . (228.0 - 101 cm?)
A's = 0.47 cm F =123 tf
YLN = 086 cm M = 794 kgf.m
fiss = 012 mm *
As = 1.02 cm®
(228.0 - 1.01 cm?)
Md = 1177 kgf.m Zidm:aé:f’gg d = 3610 cm
5 As = 0.76 cm Meq = 332 kgf.m % armad. = 0.18
A's = 0.00 cm? As = 102 > A's = 0.47 cm®
yLN = 130 cm S= e (208.0 - 1.01 cm?)
A's = 0.47 cm F =123 H
YLN = 093 cm M = 841 kgf.m
fiss = 013 mm *
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinagdo bielas 45
Verificacao de esforcos limites
Vo . - . -
Cisalhamento Tor¢ao Cisalhamento + Tor¢do
trechos
1 Vd = 140 tf Td = 11 kgf.m Vd/VRd2 + Td/TRd2 =
1-1 VRd2 = 25.713 tf TRd2 = 976 kgf.m 0.07
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a L. Armad. a . Armad. de
) Armad. minima e Dados torgao -
trechos cisalham esquerda direita torgdo
1 d=36.10 cm Vmin = 2.78 tf
Vel = 4.39 tf Aswmin = 162 cm?
11 k = 1.00 (2 ramos)
j 250 c/ 2
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Diagramas: VIGA PER 1 - Pergolado

CARREGAMENTO [kgfim;cm]

20.00 80.00

: B00 i
Wz W4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

0.34

60
V2 V4
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

600
V2 V4

504

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf. m;cm]

4 4

600
V2 V4
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DESLOCAMENTOS [cm;cm]

LEGEMNDA

------ Flechaimediata (recalculada)
——— Flechatotal (recalculada + diferida)

GO0
W2 W4
-1.02
P Vo 1
Envolforia Valor Posic3o
Flecha imediata -0.54 300
Flecha imediata 054 300
(recalculada)
Flecha diferida -0.48 300
Flecha total -1.02 300
Envoltoria Vao 1
NG | Vdo Né F
Inércia da secdo bruta (m& E-4) - 0.80 -
Inércia fissurada (m& E-4) - 0.14 -
Momento de fissuragdo (kgf.m) - 348 -
Momento em servi¢o (kgf.m) - 270 -
Comprimento do sub-trecho (cm) - 600.00 -
Inércia equivalente (m& E-4) 0.80
Multiplicador flecha total 1.97
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Diagramas: VIGA PER 2 - Pergolado

CARREGAMENTO [kgfim;cm]

20.00 80.00

: B00 i
Wz W4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

0.34

60
V2 V4
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

600
V2 V4

504

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf. m;cm]

4 4

600
V2 V4
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DESLOCAMENTOS [cm;cm]

LEGEMNDA

------ Flechaimediata (recalculada)
——— Flechatotal (recalculada + diferida)

GO0
V2 V4
.56
-1.06
P Vao 1
Envoltori
nvottoria Valor Posigao
Flecha imediata -0.56 300
Flecha imediata 056 300
(recalculada)
Flecha diferida -0.50 300
Flecha total -1.06 300
, . Vao 1
Envoltoria ~ o ~
No | Vao No F
Inércia da secdo bruta (m& E-4) - 0.80 -
Inércia fissurada (m&4 E-4) - 0.14 -
Momento de fissuragdo (kgf.m) - 348 -
Momento em servi¢o (kgf.m) - 270 -
Comprimento do sub-trecho (cm) - 600.00 -
Inércia equivalente (m& E-4) 0.80
Multiplicador flecha total 1.97
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Diagramas: VIGA PER 3 - Pergolado

CARREGAMENTO [kgfim;cm]

20.00 80.00

: B00 i
Wz W4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

0.34

60
V2 V4
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

600
V2 V4

504

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf. m;cm]

4 4

600
V2 V4
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DESLOCAMENTOS [cm;cm]

LEGENDA

------ Flechaimediata (recalculada)
——— Flechatotal {recalculada + diferida)

GO0
V2 g W4
.58
-1.10
P Vao 1
Envoltori
nvottoria Valor Posigao
Flecha imediata -0.58 300
Flecha imediata 058 300
(recalculada)
Flecha diferida -0.52 300
Flecha total -1.10 300
, . Vao 1
Envoltoria ~ o ~
No | Vao No F
Inércia da secdo bruta (m& E-4) - 0.80 -
Inércia fissurada (m&4 E-4) - 0.14 -
Momento de fissuragdo (kgf.m) - 348 -
Momento em servi¢o (kgf.m) - 270 -
Comprimento do sub-trecho (cm) - 600.00 -
Inércia equivalente (m& E-4) 0.80
Multiplicador flecha total 1.97
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Diagramas: VIGA PER &4 - Pergolado

CARREGAMENTO [kgfim;cm]

20.00 80.00

: B00 i
Wz W4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

0.34

60
V2 V4
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

600
V2 V4

504

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf. m;cm]

4 4

600
V2 V4
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DESLOCAMENTOS [cm;cm]

LEGENDA

------ Flechaimediata (recalculada)
——— Flechatotal {recalculada + diferida)

G00
W2 . W4
060
-1.14
P Vo 1
Envoltori
nvottoria Valor Posigao
Flecha imediata -0.60 300
Flecha imediata 060 300
(recalculada)
Flecha diferida -0.54 300
Flecha total -1.14 320
- Vao 1
Envoltoria ~ 2 ~
No | Vdo No F
Inércia da secdo bruta (m& E-4) - 0.80 -
Inércia fissurada (m& E-4) - 0.14 -
Momento de fissuragdo (kgf.m) - 348 -
Momento em servi¢o (kgf.m) - 270 -
Comprimento do sub-trecho (cm) - 600.00 -
Inércia equivalente (m& E-4) 0.80
Multiplicador flecha total 1.97
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Diagramas: VIGA V1 - Pergolado

CARREGAMENTO [kgf/m;cm]

384.40 384,40 334,40 384.40 384.40
5755 9 599 9 599 T 5755
P13 P14 P15 P16 P17

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

155 1.67 1.69 1.67

" 57 i 59 i 59 i 575,
P13 D14 D15 D16 P17

-1.60 -1.60 -1.50
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MOMENTOS FLETORES DE CALCULO (de) [kgf.m;cm]

1775 -1841

1421 /\ A -1232

5755
\/ F"M\/ F"IE\_/ F"IE\/

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

g 9
g 4
5755 i 599 ] 599 5 5755 l

P13 D14 P15 P16 P17

4 14
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DESLOCAMENTOS [cm;cm]

LEGEMDA

------ Flecha imediata (recalculada)
— Flecha total {recalculada + diferida)

P13 P17
-0.17 -017 0.1
L. Vao 1 Vio 3 Vdo 5 Vio 7
Envoltoria — = = =
Valor Posigao Valor Posigao Valor Posicdo Valor Posicdo
Flecha imediata -0.07 287.8 -0.09 289.2 -0.09 289.2 -0.08 261.2
Flecha imediata -0.07 287.8 ~0.09 289.2 -0.09 289.2 -0.08 267.2
(recalculada)
Flecha diferida -0.06 287.8 -0.08 289.2 -0.08 289.2 -0.07 261.2
Flecha total -0.13 287.8 -0.17 289.2 -0.17 309.8 -0.15 261.2
L. Vo 1 Vio & Vio 7 V3o 10
Envoltéria ~ — — — — ~ — ~
NG | Vao No F No | Vao No F No | Vao No F No | Vao No F
Inércia da
seqao
147 147 147 147 147 147 147 147 147 147 147 147
bruta (m&
E-4)
Inércia
fissurada 1.21 0.82 1.21 1.21 0.82 1.21 1.21 0.82 1.21 1.21 0.82 1.21
(m& E-4)
Momento de
fissuragao 1622 1622 1622 1622 1622 1622 1622 1622 1622 1622 1622 1622
(kgf.m)
Momento
em servigo -1160 525 -1185 | -1185 586 -1276 - 580 -N46 | -1146 553 -931
1276
(kgf.m)
COOEE”S”L';” 130.9 | 3303 | 141 | 129.0 | 349.1 | 1207 | 1373 | 3469 | 1147 | 1278 | 3392 | 108.3
R 9 3 8 9 7 4 1 6 2 A 7 9
trecho (cm)
Inércia
equivalente 147 147 147 147
(m& E-4)
Multiplicado
r flecha 1.89 1.89 1.89 1.89
total
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Diagramas: VIGA V2 - Pergolado

CARREGAMENTO [kgf/m;cm]

2EROEO  200.00 20000 200.00 200,00 200.00200.00200.00200.00 200,00 200.00 2 0:0.00 2 G000

18 314 D64 264 264 264 264 264 264 264 286 “302
P18 PER 1 PER ER FER #ER FPER FPER 7PER FER PER 1PER 1RER 1PER 1B13

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

25854
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

1531
4127
65
1B 314 . . . . . . . . .
P18 PER 1P R BER 1PER 1813

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
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DESLOCAMENTOS [cm;cm]

LEGENDA

------ Flecha imediata (recalculada}
——— Flecha total (recalculada + diferida)

2ﬁ4 64 264 i “64 264 264 2ﬁ4 2542
L H?ERJPEREPEREPER?‘PER FER PEE 1B e EEREIB13

-0.04

-0.04

-0.04

Q.06 p07 _go7 -0.07

Envoltoria Vao 1
Valor Posigao
Flecha imediata -0.04 181.4
Flecha imediata 004 1814
(recalculada)
Flecha diferida -0.03 181.4
Flecha total -0.07 181.4
Envoltoria Vao 1
Né | Vdo Né F
Inércia da secdo bruta (m& E-4) 10.67 10.67 10.67
Inércia fissurada (m&4 E-4) 1.25 1.25 1.25
Momento de fissuragdo (kgf.m) 2317 2317 2317
Momento em servigo (kgf.m) -501 700 -1059
Comprimento do sub-trecho (cm) 40.50 241.32 72.18
Inércia equivalente (m& E-4) 10.67
Multiplicador flecha total 1.97
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Diagramas: VIGA V3 - Pergolado

CARREGAMENTO [kgf/m;cm]

5038.71

245815

619.40

526 |
P13 PO P6 72691 P1

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

5.02 461

247 709
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-3937

ELA A A

526
918
‘1?95 ‘1859

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]
M 1494
526 ® ‘\_\‘M

P13 Pg PG P1
W_\_\ RS

[
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DESLOCAMENTOS [cm;cm]

LEGEMDA

------ Flecha imediata (recalculada)
— Flecha total (recalculada + diferida)

-0.07 .07
Envoltéria Vao 1 Vao 3 V3o 5
Valor Posigdo Valor Posigao Valor Posi¢ao
Flecha imediata 20.02 2225 0.0k 220 0.0 2225
Flecha imediafa -0.02 2225 ~0.04 220 ~0.04 2225
(recalculada)
Flecha diferida 20.01 2225 0,03 220 20,03 2225
Flecha fotal 20.03 263 0,07 200 0,07 2225
L. V3o 1 Vio & Vio 7
Envoltoria
NG | Vio NG F NG | Vio N6 F NG | Vio N6 F
Inércia da se¢do
e e 3125 3125 3125 | 3125 | 3125 | 3125 | 3125 3125 3125
Inércia fissurada .32 .16 9.41 9.41 £.99 5.02 5.02 4.98 5.00
(mk E-4&)
_ Momento de 5431 5431 5431 | 5431 | 5431 | 5431 | 5431 5431 5431
fissuragao (kgf.m)
Momento em ~15%6 501 21802 | -1802 | 12M | -2662 | -2462 | 142 -1885
servico (kgf.m)
Comprimento do 12821 | 25443 | 14336 | 69.09 | 27845 | 9246 | 10929 | 30183 | 114.88
sub-trecho (cm)

Inércia equivalente

(b E-L) 31.25 31.25 31.25
Multiplicador
flecha total 118 189 194
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Diagramas: VIGA V4 - Pergolado

CARREGAMENTO [kgf/m;cm]

000z 00. 08 00.0200.0800 .0€00.0800.0800.0800.000 .08 00. 0RO 0.0B00.0G00 0B 00, 0RO 0.0 BB OO0

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;,cm]

6.849

3.73

i . 4 7647264 264 264 1 254254254254215425421 i
P19 PERHRER%R%RER%RE@R%RER 1 FE 4
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

P19

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

3 5 ¥ % 5 5 5 3 53 5 5% 3 b5 H5 5 3 3 3 3
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DESLOCAMENTOS [cm;cm]

LEGENDA

------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)

Envoltoria Vao 1
Valor Posigao
Flecha imediata -0.23 235.2
Flecha imediata 024 235.2
(recalculada)
Flecha diferida -0.21 235.2
Flecha total -0.45 235.2
Envoltoria Vao 1
Né | Vdo Né F
Inércia da secdo bruta (m& E-4) 10.67 10.67 10.67
Inércia fissurada (m&4 E-4) 2.2% 2.2% 1.83
Momento de fissuragdo (kgf.m) 2317 2317 2317
Momento em servigo (kgf.m) -22L6 2575 -1745
Comprimento do sub-trecho (cm) 64.90 351.22 51.89
Inércia equivalente (m& E-4) 8.96
Multiplicador flecha total 1.97
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Diagramas: VIGA V5 - Pergolado

CARREGAMENTO [kgf/m:cm]

SO0 00 0R 00,020 0.0800 0200 0B 00.0R00.0R00.0200.0R00. 0RO 0. 0RO 0. 0ME00 . OB O0. 020 0.0 BB 00000

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

68339
3.63
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-3793 _3600
-2573

S0
19" TP zzﬁ & = & & & = & & 2

”2&.4%35 6.4 264 764 264 264 764 764 264 264 264

P20 PER PER PERREYR PER PEREERPER PER ABRPER

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

6 6 6 & 6 & & & & 6 6 &6 6 6 6 & & 6 6
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DESLOCAMENTOS [cm;cm]

LEGEN DA

------ Flecha imediata (recalculada)
—— Flechatotal (recalculada + diferida)

Envoltoria Vao 1
Valor Posigao
Flecha imediata -0.24 235.2
Flecha imediata 024 235.2
(recalculada)
Flecha diferida -0.22 235.2
Flecha total -0.46 235.2
Envoltoria Vao 1
Né | Vdo Né F
Inércia da secdo bruta (m& E-4) 10.67 10.67 10.67
Inércia fissurada (m&4 E-4) 1.83 2.13 1.83
Momento de fissuragdo (kgf.m) 2317 2317 2317
Momento em servigo (kgf.m) -2082 2627 -1916
Comprimento do sub-trecho (cm) 60.35 351.86 55.79
Inércia equivalente (m& E-4) 8.79
Multiplicador flecha total 1.97
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Diagramas: VIGA V6 - Pergolado

CARREGAMENTO [kgf/m:cm]

SO0 0. R 00,020 0.0800 0200 .02 00.0R00.0R00.0200.0R00. 0RO 0. 0RO 0. 0MEO0 . OB O0. 020 0.0 BB 00000

6.4 264 26.4 26.4 26.4 26.4 26.4 26

REGRPERPERFERPER BER PBERPIER #16
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

-4812

P21

3333

3706 2883 3877 677

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

3 5 ¥ % 5 5 5 3 5 5 5% 3 S5 H5 5 3 3 3 3
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LEGENDA

------ Flecha imediata (recalculada)
—— Flechatotal {recalculada + diferda)

033 032

-0.36 937 038 0.37 0357

Envoltoria Vao 1
Valor Posigao
Flecha imediata -0.20 235.2
Flecha imediata 020 235.2
(recalculada)
Flecha diferida -0.18 235.2
Flecha total -0.38 235.2
Envoltoria Vao 1
Né | Vdo Né F
Inércia da secdo bruta (m& E-4) 10.67 10.67 10.67
Inércia fissurada (m&4 E-4) 1.83 2.13 2.13
Momento de fissuragdo (kgf.m) 2317 2317 2317
Momento em servigo (kgf.m) -1456 2385 -3028
Comprimento do sub-trecho (cm) L5 1 337.15 85.13
Inércia equivalente (m& E-4) 9.39
Multiplicador flecha total 1.97
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Diagramas: VIGA V7 - Pergolado

CARREGAMENTO [kgf/m;cm]

ZER0ODO  200.00200.00 200.00 200.00200.00200.00200.00200.00200.00200.00200.00 2 @000

18 314 264 264 264 264 264 264 264 264 264 264 264 202
P22 PER 6PER &fER 83ER B2ER. MPER MER RER BER MER ™ER FHFER SBER GB17T

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;cm]

28257

215

0.51

"18° 3124 764 64 264 264 264 Lo
P2z PER 68PER &7ER &2ER &2ER TER RER. _

"J64 264 264 264 264 202
R MER ™ER FFER SRER GB1T
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

1438
1192
25
75
"8 314 4 764 264 064 764 764 264 264 264 O64 764 202
p22 PER 6EPE HER MER PER PER BER BE R FER SBER 6B17

1072
1210 1248 1176

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

18 314 264 64 J64 J64 264 O64 64 264 264 264 264 202
P22 PER 68PER &7ER 82ER 82ER MER MER RER BER MER ™BER FHER SBER GB17
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DESLOCAMENTOS [cm;cm]

LEGEMDA

------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)

o o o 5

-
A2
0.0 0.03 -0.03 -0.08
4.04 '
.06 7567 o7 -v.os 006
P Vo 1
Envoltori
nvottoria Valor Posigao
Flecha imediata -0.03 181.4
Flecha imediata 003 1814
(recalculada)
Flecha diferida -0.03 181.4
Flecha total -0.07 181.4
Envoltoria _ Vao ! _
No | Vdo No F
Inércia da secdo bruta (m& E-4) 10.67 10.67 10.67
Inércia fissurada (m&4 E-4) 1.25 1.25 1.25
Momento de fissuragdo (kgf.m) 2317 2317 2317
Momento em servigo (kgf.m) -546 679 -1045
Comprimento do sub-trecho (cm) 43.75 243.92 72.33
Inércia equivalente (m& E-4) 10.67
Multiplicador flecha total 1.97
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Diagramas: VIGA V8 - Pergolado

CARREGAMENTO [kgf/m:cm]

384.40 204 40

505
P17 P12

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

1.40

P17 P12

-1.34
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-1191
1038

' 505
P17 P12

639

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

13 13

505
P17 P12
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DESLOCAMENTOS [cm;cm]

LEGENDA

------ Flecha imediata (recalculada)
— Flecha total (recalculada + diferida)

-0.08
P Vo 1
Envolforia Valor Posigao
Flecha imediata -0.04 262.6
Flecha imediata 004 2626
(recalculada)
Flecha diferida -0.04 262.6
Flecha total -0.08 262.6
Envoltoria Vao 1
Né | Vdo N F
Inércia da secdo bruta (m& E-4) 7.4 7.47 7.4
Inércia fissurada (m& E-4) 0.82 0.82 0.82
Momento de fissuragdo (kgf.m) 1622 1622 1622
Momento em servi¢o (kgf.m) -936 399 -121
Comprimento do sub-trecho (cm) 119.60 287.88 91.52
Inércia equivalente (m& E-4) 147
Multiplicador flecha total 1.89
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Diagramas: VIGA V9 - Pergolado

CARREGAMENTO [kgf/m;cm]

384 .40 384 .40

) 513 '
P8 P5

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

1.38

£

P& PS5
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

A5 4177

; 513
P& P5

649

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

513
P& P35

EE 1
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DESLOCAMENTOS [cm;cm]

LEGEMNDA

------ Flechaimediata (recalculada)
— Flechatotal (recaloulada + diferida)

-0.08
P Vo 1
Envolforia Valor Posigao
Flecha imediata -0.04 246.2
Flecha imediata 004 20462
(recalculada)
Flecha diferida -0.04 246.2
Flecha total -0.08 225.1
Envoltoria Vao 1
NG | Vdo N F
Inércia da secdo bruta (m& E-4) .47 .47 7.4
Inércia fissurada (m&4 E-4) 0.82 0.82 0.82
Momento de fissuragdo (kgf.m) 1622 1622 1622
Momento em servigo (kgf.m) -199 407 -916
Comprimento do sub-trecho (cm) 105.07 290.83 117.10
Inércia equivalente (m& E-4) 147
Multiplicador flecha total 1.89
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Dados das Lajes

p lad fck = 300.00 E = 268384 Peso Espec = 2500.00
ergotado kgf/cm? kgf/cm? kgf/m?
Lance 2 cobr = 250 cm
Secdo (cm) Cargas (kgf/m?) Retfracdo
Temperatura Deform.
. . ee | enx | eex Peso Acidental Paredes Caso T X
Laje Tipo H P . Total Caso T2 Deform.
ec | eny | eey | Proprio | Revestimento Outras o0) v
(%)
. 50.00 0.00
LM1 Macica | 14 350.00 180.00 0.00 580.00
Resultados da Laje
p lad fck = 300.00 E = 268384 Peso Espec = 2500.00
ergotado kgf/cm? kgf/cm? kgf/m?
Lance 2 cobr = 250 cm
Espessura Carga Mdx Mdy
Nome (cm) (kgf/m?) (kgf.m/m) {kgf.m/m) Asx Asy
As = 1.41 cm®/m As = 1.41 cm®/m
M1 14 580.00 458 382 (5.0 c/13 - 151 (5.0 c/13 - 151
cm?/m) cm?/m)
ARMADURA NEGATIVA
Dados Resultados
. ) \ Reagdo 1 Reagdo 2 Md 2
Viga Trecho Laje 1 Laje 2 (kgf/m] (kgf/m) (kgf.m/m) As (cm?)
As = 1.6 cm®*/m
V3 2 LM1 115 -2119 (210.0 ¢/10 - 7.85
cm?/m)
As = 448 cm?/m
V3 3 M1 248 -1646 (8.0 c/1 - 457
cm?/m)
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Calculos das Lajes

Pergolado fck = 300.00 E = 268384 Peso Espec = 2500.00
g kgf/cm? kgf/cm? kgf/m?
Lance 2 cobr = 250 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Verificag | Verific Verificag | Verific | Armad | Armad
L Di 3 a a F] Cisalh
.a Tec Se¢ | Flexd a.o ac.ao Se¢ | Flexa a.o ac.ao . ur'a. ura . Isatnam
je do N axial axial - axial axial inferio | superi ento
do 0 - ao 0 -
(compres | (tragdo (compres | (tragdo r or
sdo) ) sdo) )
As =
1.41 vsd =
2
Md = Md = E::5/0"] tsff;
659 3399 )
Kaf.m Kaf.m c/13 vrdl =
bw g/m bw 3m (151 1.60
= = cm?/m tf/m
100. .
00 As = 100 As - ) Modelo |
X R 0 1 3% - vrd2 =
cm crﬁz/ cm [[;12/ 384.63 54.73
h = n h = n kgf.m/ tf/m
14.0 , 14.0 , m VSW =
A's = A's =
cm cm F= 0.00
0.00 0.00
2 2 0.00 tf/m
cm®/ cm®/
n n tf asw =
fiss = 0.00
0.08 cm?/m
LM mm
1 As = A's =
1.41 1.95 vsd =
2 2 -
e Md = [ES/Om [ES/Om 468
659 1068 ) ) tf/m
kgf.m kgf.m S L
bw | 9" bw | 9" (151 | (196 -
/m /m 2 2 7.30
= = cm®/m | cm®/m H/m
100. 100. ) )
0 As = 0 As = M < M < vrd2 =
Y cm c1r;1129/ cm ;:25/ 31752 | 715.99 ??/1:
h = n h = n kgf.m/ | kgf.m/ vew =
1;10 A's = 1;10 A's = " Fm_ 0.00
0.00 0.00 - - tf/m
2 2 0.00 0.00
cm®/ cm®/ asw =
tf tf
m m ) ) 0.00
fiss = fiss = m2/m
0.06 0.18
mm mm
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Laje Momento negativo Momento positivo
Viga ! Armaduras
- - Flexo Flexo - - Flexo Flexo .
, Secdo Flexdo - - Secdo | Flexdo - N finais
Trecho | Laje compressdo | tracdo compressdo | tracdo
2
Md =
bw = | kgf.m/m bw = (210.0 ¢/10
100.0 100.0
V3 - 7.85
LM1 cm As = cm cm?/m)
2 h = 116 h = fiss = 0.17
14.0 cm®/m 14.0 -
, mm
cm A's = cm
0.00
cm?/m
Md =
e
bw = kgf.m/m bw =
(8.0 c/N
100.0 100.0
V3 - 457
LM1 cm As = cm em?/m)
3 he h48 h= fiss = 0.1
14.0 cm®/m 14.0 C
, mm
cm A's = cm
0.00
cn?/m
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Pavimento Cobertura A

Resultados dos Pilares

Cobertura A fck = 300.00 E = 268384 Peso Espec = 2500.00
kgf/cm® kgf/cm® kgf/m’
Lance 3 cobr = 3.00 cm
Dados Resultados
) tib Nd MBd MHd As b Estribo
Secgo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar ¢ Altura lih . MBd MHd As h P
(cm) ., Nd min Base Esb h
{cm) vinc (+) base base % armad cota
(cm) (kgf.m) (kgf.m) total
L 2413 12 2 5.0
P1 15120000 460.00 130.00 28.15 3200 23240 e 16.0 ¢/10 10.41
1:25 2900 130.00 RR 15.99 2015 3808
40.00 0.5
3.68 3
25 00 455.00 g 125 “C/Sig
P2 X 460.00 RR 1717 292 314 2.45 2 62.97
1:25 40.00 455.00 1210.00 9.70 201 1464 g 125 104.67
' EL 0.7 6
2 125
3.68 3
25 00 455.00 g 125 ”;1‘2
P3 X 460.00 RR 17.12 283 335 2.45 2 62.97
1:25 40.00 455.00 1210.00 9.1 258 1695 2 125 104.67
' EL 0.7 6
7 125
3.68 3
25 00 455.00 g 125 “;1'2
PL X 460.00 RR 18.73 235 970 2.45 2 62.97
1:25 40.00 455.00 455.00 10.61 393 749 2 125 39.36
' RR 0.7 6
2 125
L 2413 12 2 5.0
P5 1:58'0000 460.00 455.00 28.14 31297 2827 s 16.0 ¢/10 36.44
1:25 40.00 130.00 RR 15.99 16561 1590
29.00 0.5
2.45 2
2000 415.00 g 125 “c/sig
P7 X 420.00 RR 13.94 3075 968 3.68 3 71.80
1:25 40.00 415.00 415.00 6.61 1639 438 2 125 35.90
' RR 0.9 6
2 125
P8 20>'<00 420.00 415.00 12.29 2068 17182 | 157 22 Bc/sig 71.80
1:25 40.00 415.00 RR L6 567 1022 10.0 25.64
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296.43 2.36 3
RR 2 10.0
0.6 6
2 10.0
157 2
20.00 >15.00 10.0 rJc/sig
P10 » 460.00 RR 2.55 8 699 | 236 3 99.47
25 |, 0o 455.00 | 455.00 0.67 43 580 g 10.0 3936
RR 0.6 6
2 10.0
157 20
20.00 415.00 10.0 ﬂc/sig
P11 » 420.00 RR 12.68 172 1821 | 236 3 .80
625 | 415.00 |  415.00 5.8 425 948 2 10.0 35.90
RR 0.6 6
2 10.0
157 29
20.00 415.00 10.0 ﬁc/sig
P12 » 420.00 RR 13.19 2623 1999 | 314 & .80
625 | o 415.00 | 296.43 5.16 790 973 2 10.0 2564
RR 0.8 8
2 10.0
L 2413 12 5.0
P13 1;*:'0000 460.00 |  130.00 28.09 24759 2791 o 16.0 ¢/10 10.41
625 | T 130.00 RR 15.92 2465 2724
29.00 0.5
3.68 3
25 00 130.00 g 125 ﬁcfig
P14 9 460.00 RR 16.46 237 461 | 2.45 2 17.99
625 | 130.00 | 260.00 9.88 102 442 g 125 22.49
EL 0.7 6
g 125
3.68 3
25 00 130.00 2 125 "’;1'2
P15 9 460.00 RR 153 423 317 | 245 2 17.99
625 | o 130.00 | 260.00 9.32 127 356 g 125 22.49
EL 0.7 6
g 125
3.68 3
25 00 130.00 g 125 ”c/sig
P16 » 460.00 RR 16.74 495 1212 | 245 2 17.99
125 | 130.00 |  130.00 10.09 293 1685 g 125 125
' RR 0.7 6
g 125
55%00 2“3 16.0 ¥ s s0ws
p1? s 4£60.00 |  130.00 27.85 2354 31461 10.41
125 | o 130.00 RR 15.81 1565 16753
40.00 0.5
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Calculo do Pilar P1

Pavimento Cobertura A - Lance 3

Dados da segdo transversal Dados do concreto
Segdo L fck = 300.00 kgf/cm?
b=5500cm h=14800cm b1=2900cm hl= Ecs = 26838L kgf/cm?
40.00 cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi = 2.05

Dimensionamento da armadura longitudinal

Direc3o CAlculo da esbeltez Esforcos maximos
5 E{'[‘ngozo R; Msdtopo = 3200 kgf.m | Ndmax = 28.15 tf
N ] Msdbase = 2015 kgf.m | Ndmin = 15.99 tf
Esbeltez = 10.41 N < 002
Msdtopo = 23240 Gaman = 1.00

H kgf.m

Td = 1026 kgf.m (Asl = 168 cm?
Msdbase = 3808 kgf.m gf.m (As cm?)

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Arnl1adulr'a P
Diregdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 3200 Madcentro = 0
B Msdcentro = 2726 | Madbase = 0 12 2 16.0 1.4G1+1.4G2+1.40+1.1A+1.4D2
Msdbase = 2015 M2d = 55 Msd(x) = 3200 kgf.m
Mcd = 1 Msdly) = 22873 kgf.m
Madtopo = 0 12216.0 Mrd(x) = 8310 kgf.m
ﬂiji:i?r: 32873 Madcentro = 0 2413 cm? Mrdly) = 59406 kgf.m
H Madbase = 0 05 % Mrd/Msd=2.60
12297 M2d = 39
Msdbase = 3566 Mcd = 0
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Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Tor¢ao
VBd topo = 0.93
tf
VBd base = 0.93 Td = 1026 kgf.m
! it Gama-n = 1.00
VHd topo = 20.44
45 tf
VHd base = 20.44
tf
Gama-n = 1.00

Verificagao de esforgos limites

Cisalhamento Torg¢do

Td_1 = 617 kgf.m

Vd - 093 tf TRd2_1 = 13928 kgf.m

B VRA2 = 103.25 tf Td 2 = 409 kof.m
TRd2_2 = 26498

kgf.m

Td_1 = 617 kgf.m

Vd - 2044 tf TRd2_1 = 13928 kgf.m

H VRA2 = 21218 tf Td 2 = 409 kgf.m
TRd2_2 = 26498

Direcdo Cisalhamento + Torgdo

Vd/VRd2 + Td/TRd2
0.05

Vd/VRd2 + Td/TRd2
0.14

kgf.m
Armadura de cisalhamento
Direcdo Armadura Armadura
Dados . .
minima cisalhamento
d = 50.70 cm )
5 V0 = 1762 tf Xm;”mi‘n 0_'03(;; Vsw = 0.00 tf
k = 185 U:Z/m = Asw = 0.00 cm®/m
Vc = 3254 tf
d = 14370 cm )
Veo = 36.21 tf Vmin = 0.00 f Vsw = 0.00 tf
H Aswmin = 0.00 2
k = 138 m2/m Asw = 0.00 cm®/m
Ve = 49.80 tf
Armadura de
Armad de tor¢a
rmaddra de torcao fretagem Armadura
final
Dados Armad.ur'a Topo Base tha
torgao
he = 1313 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.72 cm?/m
Ae = 2838.48 cm? A90 = 0.48 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/10
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Calculo do Pilar P2

Pavimento Cobertura A - Lance 3

Dados da secdo Dados do concreto

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=£40.00 | Ecs = 268384 kgf/cm?

cm
Cobrimento = 3.00 cm

Peso especifico = 2500.00 kgf/m>
Fi = 2.14

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 292 kgf.m | Ndmax = 17.17 tf
B li = 455.00 cm .
Msdbase = 201 kgf.m | Ndmin = 9.70 tf
Esbeltez = 62.9% ni = 0.08
Vinculo = EL Msdtopo = 314 kgf.m Gar;]a .n - 100
H li = 1210.00 cm Msdbase = 1464 R ) 2
Esbeltez = 104.67 kgf.m Td = 130 kgf.m (Asl = 0.27 cm?)
Sec¢do critica do pilar: CENTRO
- Momentos (kgf.m) Arrrlmadu.ra Processo de
Direc¢do longitudinal csleulo
Iniciais Adicionais Final
Madtopo = 219 (%)
Msdtopo = 131 Madcentro = 303
B Msdcentro = 73 Madbase = 304 30125 ;43(1*)1'[_*6723”:?3
Msdbase = 73 M2d = 692 2 5 125 SCIx! = 15 kgrm
Msdly) = 4712
Mcd = 10 ot
Madtopo = 146 6212.5 :
Mrd(x) = 124 kgf.
Msdtopo = 275 Madcentro = 0 1.36 cm? M;d:)‘; ~ 7905 gr-m
H Msdcenfro = 1464 Madbase = 0 0.7 % kgfrr)ll h
Msdbase = 1464 M2d = 3060 )
Mcd = 189 Mrd/Msd=1.70

(*x) Quantidade

de barras alterada pelo usuario (para mais)

Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagdo bielas Cisalhamento Torgdo
VBd topo = 0.11 tf
| VBd base = 0.11 tf g:m:aj:():kﬁcf)bm
VHd topo = 0.38 tf
45 VHd base = 0.38 tf
Gama-n = 1.00
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Verificagdo de esforgos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
5 Vd = 011 tf i;dzz 1_3038"59;'”‘ Vd/VRd2 + Td/TRd2 =
VRd2 = 4251 tf - 0.04
kgf.m
' Vd = 038 tf xdz 1_303:59;” Vd/VRd2 + Td/TRd2 =
VRd2 = 45.66 tf h 0.04
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . )
minima cisalhamento
d = 20.88 cm )
5 V0 = 7.26 tf X!’;"mi‘n 0_'030*(; Vsw = 0.00 tf
k = 2.00 2/ B Asw = 0.00 cm®/m
Ve = 1451 tf
d = 35.88 cm )
y V0 = 7.79 tf er";“mi‘n 0_'03(;; Vsw = 0.00 tf
k=17 2, T Asw = 0.00 cm®/m
Ve = 1373 tf o/
~ Armadura de
Armadura de torgdo fretagem Armadura
Dados Armad~ura Topo Base final
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.56 cm®/m
Ae = 53181 cm? A90 = 028 cm Zs = 0.00 tf Zs = 000 tf 250 ¢/15
Diagrama Ndmin., Momento, Curvatura - Direcdo B
Md {kgf.m})
5000.00
400000 fooooopo=mmocpecos "’"'ff?“"-'-“""‘""“““—' """"
2000.00 r/:/
"
"
200000
1000.00
0.00 1 [1"1 [IEI[I:- [1"ITI:|
0.00 8.00 16.00 2400 32.00 40.00 4500 58.00 8400
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Md {kgf.m)

Diagrama Ndmin., Momento, Curvatura - Direcdo H

7500.00

S000.00 /ﬁ
A500.00

2000.00 /‘j7
1500.00 V

0.00

0.00 4.00

200 1200 1800 2000 2400 2800 3200 3800

A {11000} {1/m)

Md (kgf.m)

Diagrama Ndmax., Momento, Curvatura - Direcdo B

5000.00

A000.00

000.00 :
o
A /
2000.00

1000.00 j

0.00 8.00

15.00 2400 3200 <2000 4800

56.00

G4.00

A {11000} {1/m)
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
Md {kgf.m})
5000.00

________________ | == = mm e o -

TH00.00

5000.00 Aﬂ/

4500.00
23000.00 //
1500.00

0.00 A {11000} {1/m)
0.00 400 200 1200 1600 2000 2400 2800 23200 3800
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Calculo do Pilar P3

Pavimento Cobertura A - Lance 3

Dados da secdo Dados do concreto

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=£40.00 | Ecs = 268384 kgf/cm?

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 214

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforgos maximos
Vinculo = RR Msdtopo = 283 kgf.m | Ndmax = 17.12 tf
B li = 435.00 cm Msdbase = 258 kgf.m | Ndmin = 9.71 tf
Esbeltez = 6297 R e
Vinculo = EL Msdtopo = 335 kgf.m Gar;]a .n - 100
H li = 1210.00 cm Msdbase = 1695 o 2
Td = 76 kgf.m (Asl = 0.16
Esbeltez = 104.67 kgf.m gfm (As )
Sec¢do critica do pilar: CENTRO
Armadura
M t kgf.
Direcdo omentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 185
Msdtopo = 175 Madcentro = 305 (%)
B Msdcentro = 80 Madbase = 226 39 125
Msdbase = 159 M2d = 709 2 5 125 1.4G1+1.4G2+1.40+1.1A+1.4D3
Msd(x) = 80 kgf.m
Med = 10 Msdly) = 5021 kgf.m
Madfopo = 96 6212.5 Mrd(z) ey Em
Msdtopo = 335 Madcentro = 0 7.36 cm? Mrdlo] - 8057 i .
H Msdcentro = 1670 Madbase = 0 0.7 % Mrd/yMS;_m gt
Msdbase = 1670 M2d = 3132 o
Mcd = 218

(*) Quantidade de barras alterada pelo usuério (para mais)

Dimensionamento da armadura transversal

45

Modelo célculo Esforgos
Inclinag3o bielas Cisalhamento Torgdo
| VBd topo = 0.12 tf Td = 76 kgf.m
VBd base = 0.12 tf Gama-n = 1.00

VHd topo = 0.44 ff
VHd base = 0.44 tf
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Gama-n = 1.00 |
Verificagdo de esforgos limites
Diregdo Cisalhamento Tor¢do Cisalhamento + Torgdo
5 Vd = 012 tf ¥;d:2 7_632952'" Vd/VRd2 + Td/TRd2 =
VRd2 = 42.51 tf B 0.02
kgf.m
y Vd = 044 tf xdz ?_632952” Vd/VRd2 + Td/TRd2 =
VRd2 = 45.66 tf - 0.03
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 20.88 cm )
5 V0 = 7.26 tf er";“mi'n O;Ogof()f Vsw = 0.00 tf
k = 2.00 2, B Asw = 0.00 cm®/m
Ve = 14651 tf cn/m
d = 35.88 cm )
y V0 = 7.79 tf er";“mi‘n 0_'0302; Vsw = 0.00 tf
k = 166 2, T Asw = 0.00 cm®/m
Ve = 12.91 tf cm/m
~ Armadura de
Armadura de torgao fretagem Armadura
Dados Armad~ura Topo Base final
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.33 cm®/m
Ae = 53181 cm? A90 = 016 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
Diagrama Ndmin., Momento, Curvatura - Direcdo B
Md {kgf.m})
5000.00
400000 fooooopo=mmocpecos "’"'ff?_'"'-'-“"”‘“'"“““" """"
2000.00 f/.-f’
"
"
200000
1000.00
0.00 1 [1"1 [IEI[I:- [1"ITI:|
0.00 2.00 16.00 2400 3200 40,00 4800 5800 8400
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Calculo do Pilar P&

Pavimento Cobertura A - Lance 3

Dados da secdo Dados do concreto

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=£40.00 | Ecs = 268384 kgf/cm?

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 214

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforgos maximos
Vinculo = RR Esfd;rnopo =23
B li = 455.00 cm Mgsdbase - 393 Ndmax = 18.73 tf
Esbeltez = 62.97 kak.m - Ndmin = 10.61 tf
Vsdtope < 970 ni = 0.09
Vinculo = RR kgsf m0p0 - Gama-n = 1.00
H li = 455.00 cm ) Td = 115 kgf.m (Asl = 0.24 cm?)
Esbeltez = 39.36 Msdbase = 749
kgf.m
Sec¢do critica do pilar: CENTRO
Armadura
M t kgf.
Direcao omentos (kgf.m) longitudinal Processo de célculo
Iniciais Adicionais Final
Madtopo = 298
Msdtopo = 97 Madcentro = 251 (%)
B Msdcentro = 170 Madbase = 203 39125
Msdbase = 218 M2d = 412 2 5 125 1.4G1+1.4G2+1.40+1.1A+1.4D3
Mcd = 16 Msd(x) = 909 kgf.m
- Msd(y) = 483 kqgf.
Madtopo = 0 62125 sdly) grm
2 Mrd(x) = 4241 kgf.m
Msdtopo = 970 Madcentro = 22 1.36 cm Mrdly) = 2254 kaf.m
H Msdcentro = 483 | Madbase = 0 0.7 % Mrd/yMS;_“e gt
Msdbase = 747 M2d = 192 o
Mcd = N

(x) Quantidade de barras alterada pelo usuario (para mais)
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Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Tor¢ao
VBd topo = 0.11 tf
Td = 115 kgf.m
| VBd base = 0.11 tf Gamaon = 100

VHd topo = 0.38 tf

45 VHd base = 0.38 tf

Gama-n = 1.00

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Verificagdo de esforgos limites

Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 0.1 tf 1;;2 1_153;_3;” Vd/VRd2 + Td/TRd2 =
VRd2 = 4251 tf - 0.03
kgf.m
Vd = 038 tf 1;;2 1_153;§;'m Vd/VRd2 + Td/TRd2 =
VRd2 = 45.66 tf - 0.04
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 20.88 cm )
V0 = 7.26 tf X!’\'”“mi‘n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 1451 tf
d = 35.88 cm )
V0 = 7.79 tf er";“mi'n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Vc = 15.59 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.50 cm?/m
Ae = 53181 cm? A90 = 025 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Calculo do Pilar P5

Pavimento Cobertura A - Lance 3

Dados da segdo transversal Dados do concreto

Segdo L fck = 300.00 kgf/cm?
b=148.00cm h=5500cm bl=4000cm hl= Ecs = 26838L kgf/cm?
29.00 cm Peso especifico = 2500.00 kgf/m?

Cobrimento = 3.00 cm Fi = 2.05

Dimensionamento da armadura longitudinal

Direc3o Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 31297 Ndmax = 28.14 ff
B li = 455.00 cm kgf.m Ndmin = 15.99 tf
Esbeltez = 36.44 Msdbase = 16561 kgf.m | ni = 0.02
H Msdtopo = 2827 kgf.m | Gama-n = 1.00
Msdbase = 1590 kgf.m | Td = 918 kgf.m (Asl = 151 cm?)

Sec¢do critica do pilar: TOPO

- Momentos (kgf.m) Arrr'ladu'ra P
Diregao longitudinal Processo de calculo
Iniciais Adicionais Final
Msdfopo = 31042 | | 2dfopo =0
Msdcentro = Madcentro = 0
B 25159 Madbase = 0 12 2 16.0 1.4G1+1.6G2+1.40+1.1A+1.4D1
Msdbase = 16334 M2d = 674 Msd(x) = 31042 kgf.m
Mcd = 8 Msdly) = 2827 kgf.m
Madtopo = 0 12216.0 Mrd(x) = 67910 kgf.m
Msdtopo = 282% Madcentro = 0 2413 cm? Mrd(y) = 6183 kgf.m
H Msdcentro = 2290 | Madbase = 0 05 % Mrd/Msd=2.19
Msdbase = 1485 M2d = 475
Mcd = 8

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Torgdo
VBd topo = 11.34
tf
| VBd base = 11.34 Td = 918 kgf.m
tf Gama-n = 1.00
45 VHd topo = 1.03 tf
VHd base = 1.03
tf
Gama-n = 1.00
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Verificagdo de esforgos limites
Direcao Cisalhamento Torcdo Cisalhamento + Torcdo
Td_1 = 366 kgf.m
TRd2_1 = 26498
B Vd = 1134 tf kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 21218 tf Td_2 = 552 kgf.m 0.09
TRd2_2 = 13928
kgf.m
Td_1 = 366 kgf.m
TRd2_1 = 26498
H Vd = 1.03 tf kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 103.25 tf Td_2 = 552 kgf.m 0.05
TRd2_2 = 13928
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 143.70 cm )
Veo = 36.21 tf vmin = 0.00 tf Vsw = 0.00 tf
B Aswmin = 0.00 2
k = 1.28 2 Asw = 0.00 cm®/m
Ve = 4634 tf cm/m
d = 50.70 cm )
Veo = 17.62 tf Vmin = 0.00 tf Vsw = 0.00 tf
H Aswmin = 0.00 2
k = 194 2 Asw = 0.00 cm®/m
Ve = 3427 tf cm™/m
- Armadura de
Armadura de torgao fretagem Armadura
Dados Armad~ura Topo Base final
tor¢ao
he = 1313 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.2 cm®*/m
Ae - 2838.48 cm? A90 = 0.43 tm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/10

+55 (81) 3316-0700
Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

ENGENHARIA SECRETARIA DA SAUDE

251

Calculo do Pilar P7

Pavimento Cobertura A - Lance 3

Dados da se¢do Dados do concreto
transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2000cm h=£4000 | Ecs = 268384 kgf/cm?
cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 2.17

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforcos maximos
Vinculo = RR Egsfd:n(’p(’ = 30% Ndmax = 13.9% tf
B li = 415.00 cm ' Ndmin = 6.61 tf
Esbeltez = #1.80 Esfdfnase = 1639 ni = 0.08
Vinculo = RR - Gama-n = 1.00
. N Msdtopo = 968 kgf.m | Td = & kgf.m (Asl = 0.01
H li = 415.00 cm Msdbase = 438 kgf.m | cm?)
Esbeltez = 35.90 : gt

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Armadura
Direcao longitudinal Processo de célculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 3075 Madcentro = 0
B Msdcentro = 1745 Madbase = 0 2 8 125 1.4G1+1.4G2+1.60+1.1A+1.4D2
Msdbase = 1639 M2d = 605 39 125 Msd(x) = 3075 kgf.m
Mcd = 87 Msdly) = 825 kgf.m
Madtopo = 0 6212.5 Mrd(x) = 3120 kgf.m
Msdtopo = 825 Madcentro = 0 136 cm? Mrd(y) = 83% kgf.m
H Msdcentro = 505 Madbase = #7 09 % Mrd/Msd=1.01
Msdbase = 300 M2d = 300
Mcd = 7

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinag3o bielas Cisalhamento Tor¢do
VBd fopo = 1.03 ff

| VBd base = 1.03 tf g:m:a_l’n }‘:gq"rgo
VHd topo = 0.31 tf

45 VHd base = 0.31 tf
Gama-n = 1.00
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Verificagdo de esforgos limites
Diregdo Cisalhamento Torg¢do Cisalhamento + Torgdo
5 Vd = 103 tf i;dzz . ;gz;" Vd/VRd2 + Td/TRd2 =
VRd2 = 32.33 tf - 0.03
kgf.m
' Vd = 031 tf xdz . ;gz;" Vd/VRd2 + Td/TRd2 =
VRd2 = 36.53 tf h 0.01
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . )
minima cisalhamento
d = 15.88 cm )
5 Ve = 552 tf X!’;"mi‘n 1;“2*;; Vsw = 0.00 tf
k = 115 2/ - Asw = 0.00 cm®/m
Vc = 6.35 tf
d = 35.88 cm )
Veo = 6.23 tf vmin = 3.25 If Vsw = 0.00 tf
H Aswmin = 2.32 2
k =192 2 Asw = 0.00 cm“/m
Ve = 12,00 tf o/
Armadura de
Armad de tor¢d
rmaddra de torcao fretagem Armadura
Dados Armad~ura Topo Base final
torgao
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 2.32 cm®*/m
Ae = 373.06 cm? A90 = 001 cm Zs = 0.00 tf Zs = 000 tf 250 ¢/15

Diagrama Ndmin., Momento, Curvatura - Direcdo B
Md {kgf.m})
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Diagrama Ndmin., Momento, Curvatura - Direcdo H
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Calculo do Pilar P8

Pavimento Cobertura A - Lance 3

Dados da secdo Dados do concreto

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2000cm h=£40.00 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 217

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 2068
B li = 415.00 cm kgf.m Ndmax = 12.29 tf
Esbeltez = 71.80 Msdbase = 567 kgf.m | Ndmin = 4.76 tf
Vinculo = RR Msdtopo = 1782 ni = 0.07
H li = 296.43 cm kgf.m Gama-n = 1.00 ,
Esbeltez = 7564 Msdbase = 1022 Td = 32 kgf.m (Asl = 0.08 cm?)
kgf.m
Sec¢do critica do pilar: CENTRO
Armadura
Direcao Momentos {kgf.m) longitudinal Processo de célculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 2068 Madcentro = 0
B Msdcentro = 1352 Madbase = 0 2 2 10.0 1.4G1+1.6G2+1.60+1.1A+1.4D1
Msdbase = 567 M2d = 529 3 2 10.0 Msd(x) = 1940 kgf.m
Mcd = 59 Msd(y) = 2532 kgf.m
Madtopo = 0 6210.0 Mrd(x) = 2021 kgf.m
Msdtopo = 1743 Madcentro = 0 L. cm® Mrdly) = 2638 kgf.m
H Msdcentro = 2532 Madbase = 0 0.6 % Mrd/Msd=1.04
Msdbase = 991 M2d = 135
Mcd = 13

Dimensionamento da armadura transversal

45

Modelo célculo Esforgos
Inclinag3o bielas Cisalhamento Tor¢do
VBd fopo = 0.57 tf
Td = 32 kgf.m
| VBd base = 057 tf Gama_n = 100

VHd topo = 1.04 tf
VHd base = 1.04 tf
Gama-n = 1.00

+55 (81) 3316-0700

Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

ENGENHARIA SECRETARIA DA SAUDE

256

Verificagdo de esforgos limites
Diregdo Cisalhamento Torg¢do Cisalhamento + Torgdo
5 Vd = 057 tf i;dzz 3_22'?1';"" Vd/VRd2 + Td/TRd2 =
VRd2 = 32.59 tf - 0.03
kgf.m
' Vd = 104 tf xdz 3_2;291? Vd/VRd2 + Td/TRd2 =
VRd2 = 36.66 tf h 0.04
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . )
minima cisalhamento
d = 16.00 cm )
5 VcO = 556 tf X!’;"mi‘n 1;1*3 3fo Vsw = 0.00 tf
k =120 2/ - Asw = 0.00 cm®/m
Vc = 6.68 tf
d = 36.00 cm )
Veo = 6.26 tf vmin = 3.26 f Vsw = 0.00 tf
H Aswmin = 2.32 2
k =127 m2/m Asw = 0.00 cm“/m
Ve = 1,95 tf
Armadura de
Armad de tor¢d
rmaddra de torcao fretagem Armadura
Dados Armad~ura Topo Base final
torgao
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 2.32 cm®*/m
Ae = 384.00 cm? A90 = 0.09 cm Zs = 0.00 tf Zs = 000 tf 250 ¢/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
Md {kgf.m})
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Diagrama Ndmin., Momento, Curvatura - Direcdo H
Md {kgf.m})
5000.00

""""""""" Y Pt it i AR

4000.00 =

2000.00 /
2000.00 /
1000.00

0.00 e {14000 {1/m)
000 400 BS00 1200 1600 2000 2400 2800 3200 3800

Diagrama Ndmax., Momento, Curvatura - Direcdo B
Md (kgf.m)
3000.00

2500.00 ]

ja/'
2000.00
/
1500.00

1000.00 /r/
500.00 F

0.00 U {14000) {1/m)
0.00 10.00 20.00 30.00 40.00 5000 S0.00 70.00 8000 9000

+55 (81) 3316-0700
Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

ENGENHARIA SECRETARIA DA SAUDE

Diagrama Ndmax., Momento, Curvatura - Direcdo H
Md {kgf.m})
8000.00

----------------- 7’- s A R s e e e e e
500000 F=————= =

. / )
4000.00 <
2000.00 7
2000.00 , _,.’JJ /
1000.00 /

0.00 A {11000} {1/m)
0.00 400 200 1200 1600 2000 2400 2800 23200 3800

+55 (81) 3316-0700
Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

SECRETARIA DA SAUDE

| |
ENGENHARIA

259

Calculo do Pilar P10

Pavimento Cobertura A - Lance 3

Dados da secdo Dados do concreto

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2000cm h=£4000 | Ecs = 268384 kgf/cm?

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 217

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforgcos maximos
Vinculo = RR
B li = 575.00 cm Msdiopo = 8 kafm |\ o = 255 tf
Msdbase = 43 kgf.m .
Esbeltez = 99.47 Ndmin = 0.67 tf
Vinculo = RR Msdfopo = 699 ni = 0.01
H i = 45500 cm kgf.m Gama-n = 1.00 ,
Esbeltez = 3936 Msdbase = 580 Td = 11 kgf.m (Asl = 0.03 cm?)
kgf.m
Sec¢do critica do pilar: TOPO
Armadura
M tos (kgf.
Direcao omentos (kgf.m) longitudinal Processo de célculo
Iniciais Adicionais Final
Madtopo = 30
Msdtopo = 5 Madcentro = 46
B Msdcentro = 8 Madbase = 44 2 2 10.0 1.4G1+1.6G2+1.40+1.1A+1.4D3
Msdbase = 10 M2d = 211 3 2 100 Msd(x) = 35 kgf.m
Mcd = 1 Msdly) = 699 kgf.m
Madtopo = 0 6210.0 Mrd(x) = 192 kgf.m
Msdtopo = 699 Madcentro = 0 4.1 cm? Mrd(y) = 3888 kgf.m
H Msdcentro = 387 Madbase = 0 0.6 % Mrd/Msd=5.57
Msdbase = 403 M2d = 66
Mcd = 1

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinag3o bielas Cisalhamento Tor¢do
VBd fopo = 0.01 ff
| VBd base = 0.01 tf g:m:aj:] tg:(r)"o
VHd topo = 0.26 tf
45 VHd base = 0.26 tf
Gama-n = 1.00
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Verificagdo de esforgos limites
Diregdo Cisalhamento Torg¢do Cisalhamento + Torgdo
5 Vd = 001 tf i;dzz i ;EL{" Vd/VRd2 + Td/TRd2 =
VRd2 = 32.59 tf - 0.00
kgf.m
' Vd = 026 tf xdz i ';E:L"‘ Vd/VRd2 + Td/TRd2 =
VRd2 = 36.66 tf h 0.01
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 16.00 cm )
5 VcO = 556 tf X!’;"mi‘n 0_'030*(; Vsw = 0.00 tf
k = 2.00 2/ B Asw = 0.00 cm®/m
Ve = M2 tf
d = 36.00 cm )
y Ve = 6.26 tf er";“mi‘n 0_'03(;; Vsw = 0.00 tf
k =125 2/ T Asw = 0.00 cm®/m
Vc = 7.84 tf
Armadura de
Armad de tor¢d
rmaddra de torcao fretagem Armadura
Dados Armad~ura Topo Base final
torgao
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.06 cm®/m
Ae = 384.00 cm? A90 = 0.03 cm Zs = 0.00 tf Zs = 000 tf 250 ¢/12
Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmin., Momento, Curvatura - Direcdo H
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Calculo do Pilar P11

Pavimento Cobertura A - Lance 3

Dados da secdo Dados do concreto

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2000cm h=£4000 | Ecs = 268384 kgf/cm?

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 217

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
5 l\III—HCE:Z OZORCF:” Msdtopo = 172 kgf.m | Ndmax = 12.68 tf
N ) Msdbase = 425 kgf.m | Ndmin = 584 tf

Esbeltez = 71.80 ni = 007
Vinculo = RR Msdtopo = 1821 Gar;]a .n - 100

H li = 415.00 cm kgf.m o 2

Td = 18 kgf.m (Asl = 0.05

Esbeltez = 35.90 Msdbase = 948 kgf.m gfm (As e’}

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Armadura
Direcdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 88
Msdtopo = 159 Madcentro = 119
B Msdcentro = 146 Madbase = 0 2 2 10.0 1.6G1+1.6G2+1.40+11A+1.LD4
Msdbase = 350 M2d = 381 3 2 10.0 Msd(x) = 247 kgf.m
Mcd = 11 Msd(y) = 1821 kgf.m
Madtopo = 0 6210.0 Mrd(x) = 713 kgf.m
Msdtopo = 1821 Madcentro = 0 L em? Mrd(y) = 5263 kgf.m
H Msdcenfro = 1036 Madbase = 0 0.6 % Mrd/Msd=2.89
Msdbase = 948 M2d = 186
Mcd = 12

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinag3o bielas Cisalhamento Tor¢do
VBd fopo = 0.13 ff
Td = 18 kgf.m
| VBd base = 0.13 tf Gama-n = 100

VHd topo = 0.61 tf
45 VHd base = 0.61 tf
Gama-n = 1.00
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Verificagdo de esforgos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torgdo
5 Vd = 013 tf 1:;2 18 ;f{l':" Vd/VRd2 + Td/TRd2 =
VRd2 = 32.59 tf - 0.01
kgf.m
y Vd = 061 tf ¥;d:2 18 zkf&m Vd/VRd2 + Td/TRd2 =
VRd2 = 36.66 tf h 0.02
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 16.00 cm )
5 VeO = 556 tf X;";”mi'n 1;42 ; Vsw = 0.00 tf
k =198 2/ - Asw = 0.00 cm®/m
Ve = 11.01 tf
d = 36.00 cm )
y Ve = 6.26 tf X!‘;“mi‘n 3_'223er Vsw = 0.00 tf
k = 149 2/ - Asw = 0.00 cm®/m
Ve = 9.29 tf
Armadura de
Armad de tor¢a
rmaddra de tor¢ao fretagem Armadura
final
Dados Ar'mad~ur'a Topo Base tha
torgao
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 232 cm?/m
Ae = 384.00 cm? A90 = 0.05 cm Zs = 0.00 tf Zs = 000 tf 250 ¢/12
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Calculo do Pilar P12

Pavimento Cobertura A - Lance 3

Dados da se¢do Dados do concreto
transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2000cm h=£4000 | Ecs = 268384 kgf/cm?
cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 2.17

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
Ylnculo = RR Msdtopo = 2623 Ndmax = 13.19 +f
B li = 415.00 cm kgf.m Ndmin = 516 H
Esbeltez = 71.80 Msdbase = 790 kgf.m N < 0.08 '
Vinculo = RR Msdtopo = 1999 Gaman = 100
H li = 296.43 cm kgf.m 2
Esbeltez = 25.64 Msdbase = 973 kgfm | 1 - >0 Kafm (Ast = 0.15 em’)
Sec¢do critica do pilar: TOPO
Armadura
Direcao Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 2623 Madcentro = 0
B Msdcentro = 1663 Madbase = 0 2 2 10.0 1.4G1+1.6G2+1.40+1.1A+1.LD1
Msdbase = 790 M2d = 573 L 2 10.0 Msd(x) = 2623 kgf.m
Mcd = 75 Msd(y) = 1951 kgf.m
Madtopo = 0 8210.0 Mrd(x) = 2608 kgf.m
Msdtopo = 1951 Madcentro = 0 6.28 cm? Mrd(y) = 1940 kgf.m
H Msdcentro = 2227 Madbase = 0 0.8 % Mrd/Msd=0.99
Msdbase = 942 M2d = 145
Mcd = 12

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinag3o bielas Cisalhamento Tor¢do
VBd fopo = 0.75 tf
Td = 56 kgf.m
| VBd base = 0.75 tf Gama-n = 100

VHd topo = 0.74 tf
45 VHd base = 0.74 ff
Gama-n = 1.00
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Verificagdo de esforgos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torgdo
5 Vd = 075 tf 1:;2 5_2‘;3? Vd/VRd2 + Td/TRd2 =
VRd2 = 32.59 tf - 0.05
kgf.m
y Vd = 074 tf 1;;2 5_62'1912"" Vd/VRd2 + Td/TRd2 =
VRd2 = 36.66 tf h 0.04
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 16.00 cm )
5 VeO = 556 tf X;";”mi'n 1;42 ; Vsw = 000 tf
k = 117 2/ - Asw = 0.00 cm®/m
Vc = 650 tf
d = 36.00 cm )
y Ve = 6.26 tf X?;“mi‘n 3_'223er Vsw = 0.00 tf
k = 132 2/ - Asw = 0.00 cm®/m
Ve = 8.24 tf
Armadura de
Armad de tor¢a
rmaddra de tor¢ao fretagem Armadura
final
Dados Ar'mad~ur'a Topo Base tha
torgao
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 232 cm?/m
Ae = 384.00 cm? A90 = 017 cm Zs = 0.00 tf Zs = 000 tf 250 ¢/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmin., Momento, Curvatura - Direcdo H
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
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Calculo do Pilar P13

Pavimento Cobertura A - Lance 3

Dados da segdo transversal Dados do concreto
Segdo L fck = 300.00 kgf/cm?
b=148.00cm h=5500cm bl=4000cm hl-= Ecs = 26838L kgf/cm?
29.00 cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi = 2.05

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 24759 Ndmax = 28.09 tf
B li = 130.00 cm kgf.m Ndmin = 15.92 tf
Esbeltez = 10.41 Msdbase = 2465 kgf.m | ni = 0.02
H Msdtopo = 2791 kgf.m Gama-n = 1.00
Msdbase = 2724 kgf.m | Td = 1011 kgf.m (Asl = 1.66 cm?)

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Armadura
Direc3o gt longitudinal Processo de calculo
Iniciais Adicionais Final
Msdtopo = 24388 | | 20fopo =0
Msdcentro = Madcentro = 0
B 13830 B Madbase = 0 12 2 16.0 1.4G1+1.6G2+1.40+1.1A+1.4D2
Msdbase = 2008 M2d = 55 Msd(x) = 24388 kgf.m
) Mcd = 0 Msdly) = 2791 kgf.m
Madtopo = 0 12216.0 Mrd(x) = 63533 kgf.m
Esjmpf - fm Madcentro = 0 2413 cm? Mrdly) = 7270 kgf.m
H sdcentro = Madbase = 0 05 % Mrd/Msd=2.61
2764 M2d = 39
Msdbase = 2724 Mcd = 1

Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢do
VBd topo = 20.40
tf
VBd base = 20.40 Td = 1011 kgf.m
I it Gama-n = 1.00
VHd topo = 0.07
45 tf
VHd base = 0.07
tf
Gama-n = 1.00
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Verificagdo de esforgos limites

Direcdo Cisalhamento Torcdo Cisalhamento + Torgdo
Td 1= 403 kgf.m
TRd2_1 = 26498
B vd = 20.40 tf kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 21218 tf Td_2 = 608 kgf.m 0.14
TRd2_2 = 13928
kgf.m
Td_1 = 403 kgf.m
TRd2_1 = 26498
H vd = 0.07 tf kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 103.25 tf Td_2 = 608 kgf.m 0.04
TRd2_2 = 13928
kgf.m
Armadura de cisalhamento
Direcdo Armadura Armadura
Dados . )
minima cisalhamento
d = 143.70 cm )
5 Veo = 36.21 tf er";“mi:n O;Ogofg Vsw = 0.00 tf
k =135 2/ ' Asw = 0.00 cm®/m
Ve = 49.05 tf
d = 50.70 cm )
Veo = 17.62 tf vmin = 0.00 tf Vsw = 0.00 tf
H Aswmin = 0.00 2
k = 197 2 Asw = 0.00 cm®/m
Ve = 3475 tf cm™/m
- Armadura de
Armadura de torgao fretagem Armadura
Dados Armad~ura Topo Base final
tor¢ao
he = 1313 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.2 cm®*/m
Ae = 2838.48 cm A0 = 047 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 /10
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Calculo do Pilar P14

Pavimento Cobertura A - Lance 3

Dados da segdo Dados do concreto
transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=4000 | Ecs = 268384 kgf/cm®
cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 214

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforgos maximos
Vinculo = RR Esfd;rnopo = 231
B li = 130.00 cm Mgsd‘base - 102 Ndmax = 16.46 tf
Esbeltez = 17.99 kak.m - Ndmin = 9.88 tf
Vedtops < 46 ni = 0.08
Vinculo = EL kgsf mOPO - Gama-n = 1.00
. . _ _ 2
H li = 260.00 cm Msdbase = 442 Td = 158 kgf.m (Asl = 0.33 cm?)
Esbeltez = 22.49
kgf.m
Sec¢do critica do pilar: CENTRO
Armadura
M t kgf. o .
Diregdo omentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 134
Msdtopo = 237 Madcentro = 245 (%)
B Msdcentro = 125 Madbase = 329 3 2 125 LG 4G2+ 1400 11A+14D1]
Msdbase = 41 M2d = 22 2 2125
Mcd = 1 Msd(x) = 393 kgf.m
— Msd(y) = 461 kgf.
Madtopo = 0 65125 sdly) gr.m
2 Mrd(x) = 3602 kgf.m
Msdtopo = 461 Madcentro = 0 1.36 cm Mrdly) = 4221 kaf.m
H Msdcentro = 461 Madbase = 150 0.7 % Mrd/yMs:j—‘B " ot
Msdbase = 295 M2d = 48 e
Mcd = 2

(x) Quantidade de barras alterada pelo usuario (para mais)
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Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Tor¢ao
VBd topo = 0.21 tf
Td = 158 kgf.m
| VBd base = 0.21 tf Gama_n = 100

VHd topo = 0.63 tf

45 VHd base = 0.63 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
Td = 158 kgf.m
B Vd = 0.21 tf TRd2 = 3857 Vd/VRd2 + Td/TRd2 =
VRd2 = 4251 tf - 0.05
kgf.m
y Vd = 063 tf 1;;2 1_5838k59;'m Vd/VRd2 + Td/TRd2 =
VRd2 = 45.66 tf - 0.05
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 20.88 cm )
Ve = 7.26 tf Vmin = 000 tf Vsw = 0.00 tf
B Aswmin = 0.00 2
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 1451 tf
d = 35.88 cm )
Ve = 7.79 tf Vmin = 0.00 f Vsw = 0.00 tf
H Aswmin = 0.00 5
k = 2.00 m2/m Asw = 0.00 cm®/m
Vc = 15.59 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.68 cm?/m
Ae = 53181 cm? A90 = 0.3k cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Calculo do Pilar P15

Pavimento Cobertura A - Lance 3

Dados da secdo Dados do concreto

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=£40.00 | Ecs = 268384 kgf/cm?

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 214

Dimensionamento da armadura longitudinal

Direg3o Calculo da esbeltez Esforgos maximos
Vinculo = RR ESS:DO = 423
B li = 130.00 cm Mgsd.base - 127 Ndmax = 15.37 tf
Esbeltez = 17.99 kaf.m - Ndmin = 9.32 tf
T——TT ni = 0.07
Vinculo = EL kgsf mOPO - Gama-n = 1.00
H li = 260.00 cm ) Td = 43 kgf.m (Asl = 0.09 cm?)
Esbeltez = 22.49 Msdbase = 356
kgf.m
Secdo critica do pilar: TOPO
Armadura
M t kgf.
Direcao omentos (kgf.m) longitudinal Processo de célculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 423 Madcentro = 143 (%)
B Msdcentro = 203 Madbase = 219 39125 LLGIe14G2+140s 11AS1 402
Msdbase = 127 M2d = 21 2 2125
Mcd = 1 Msd(x) = 423 kgf.m
- Msd(y) = 415 kgf.
Madtopo = 100 62125 sdly) gtm
2 Mrd(x) = 3684 kgf.m
Msdtopo = 315 Madcentro = 100 1.36 cm Mrdly) = 3616 kaf.m
H Msdcentro = 315 Madbase = 181 0.7 % Mrd/yMS:j_w gt
Msdbase = 234 M2d = L& s
Mcd = 2

(x) Quantidade de barras alterada pelo usuario (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.42 tf
Td = 43 kgf.m
| VBd base = 0.42 tf Gaman = 100

45

VHd topo = 0.47 tf
VHd base = 0.47 tf
Gama-n = 1.00

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Verificagdo de

esforcos limites

Cisalhamento Torgao Cisalhamento + Torgao
Vd = 0.42 tf 1;;2 li:ggm Vd/VRd2 + Td/TRd2 =
VRd2 = 4251 tf - 0.02
kgf.m
Vd = 047 tf 1;;2 li:gf?'m Vd/VRd2 + Td/TRd2 =
VRd2 = 45.66 tf - 0.02
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 20.88 cm )
V0 = 7.26 tf X!’\'”“mi‘n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 1451 tf
d = 35.88 cm )
V0 = 7.79 tf er";“mi'n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Vc = 15.59 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.18 cm®/m
Ae = 53181 cm? A90 = 0.09 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Calculo do Pilar P16

Pavimento Cobertura A - Lance 3

Dados da secdo Dados do concreto

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=£40.00 | Ecs = 268384 kgf/cm?

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 3.00 cm Fi = 214

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforgcos maximos
Vinculo = RR
B li = 130.00 cm SZSLZZZ ) ;’Z; Egiz Ndmax = 16.74 tf
Esbeltez = 17.99 B gt Ndmin = 10.09 tf
Vinculo = RR Msdtopo = 1212 ni = 0.08
H i = 130.00 cm kgf.m Gama-n = 1.00 ,
Esbeltez = 1125 Msdbase = 1685 Td = 145 kgf.m (Asl = 0.30 cm®)
kgf.m
Sec¢do critica do pilar: BASE
Armadura
M tos (kgf.
Direcao omentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 30
Msdtopo = 347 Madcentro = 238 (%)
B Msdcentro = 139 Madbase = 152 3 2125 LG 14G2+1 40+ 1 1A+ 14Dk
Msdbase = 225 M2d = 23 2 8125
Mcd = 1 Msd(x) = 37% kgf.m
— Msd(y) = 1685 kagf.
Madtopo = 0 65125 sdly) grm
2 Mrd(x) = 1719 kgf.m
Msdtopo = 1212 Madcentro = 0 1.36 cm Mrdly) = 7689 kaf.m
H Msdcentro = 1496 | Madbase = 0 07 % Mg ol
Msdbase = 1685 M2d = 23 o
Mcd = 2

(*) Quantidade de barras alterada pelo usuario (para mais)

Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinacdo bielas Cisalhamento Torgdo
VBd topo = 0.60 tf
VBd base = 0.60 tf g:m:aj:]‘i kfgbm
VHd topo = 0.45 tf '
45 VHd base = 0.45 tf
Gama-n = 1.00

+55 (81) 3316-0700

Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

ENGENHARIA SECRETARIA DA SAUDE

216

Verificagdo de esforgos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torgdo
5 Vd = 060 tf 1:;2 1_‘*2;59;“ Vd/VRd2 + Td/TRd2 =
VRd2 = 4251 tf - 0.05
kgf.m
y Vd = 045 tf ¥;d:2 1_"538}‘59;'"' Vd/VRd2 + Td/TRd2 =
VRd2 = 45.66 tf h 0.05
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 20.88 cm )
5 Ve = 7.26 tf X;";”mi'n 0_'0302; Vsw = 0.00 tf
k = 2.00 2/ e Asw = 0.00 cm®/m
Ve = 1451 tf
d = 35.88 cm )
y V0 = 7.79 tf X!‘;“mi‘n 0_'0302; Vsw = 0.00 tf
k = 177 m/m e Asw = 0.00 cm®/m
Ve = 13.80 tf
Armadura de
Armad de tor¢a
rmaddra de tor¢ao fretagem Armadura
final
Dados Ar'mad~ur'a Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.63 cm?/m
Ae = 53181 cm? A90 = 031 cm Zs = 0.00 tf Zs = 000 tf 250 ¢/15
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Calculo do Pilar P17

Pavimento Cobertura A - Lance 3

Dados da se¢do ftransversal Dados do concreto
Segdo L fck = 300.00 kgf/cm?
b=5500cm h=14800cm b1=2900cm hl= Ecs = 26838L kgf/cm?
40.00 cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi = 2.05

Dimensionamento da armadura longitudinal

Direc3o CAlculo da esbeltez Esforcos maximos
Vinculo = RR
B li = 130.00 cm
Esbeltez = 10.41

Msdtopo = 2354 kgf.m | Ndmax = 27.85 tf
Msdbase = 1565 kgf.m | Ndmin = 15.81 tf

i = 0.02
Msdtopo = 31461 kgf.m n
" Msdbase = 16753 pana-n = 100
sabase = Td = 1683 kgfm (As[ =276 sz)
kgf.m

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Arn?adu'ra <
Direcdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 2354 Madcentro = 0
B Msdcentro = 2038 | Madbase = 0 12 # 16.0 1.4G1+1.4G2+1.40+1.1A+1.4D1
Msdbase = 1565 M2d = 54 Msd(x) = 2354 kgf.m
Mcd = 1 Msdly) = 31191 kgf.m
Madtopo = 0 12216.0 Mrd(x) = 4968 kgf.m
EZSZZE:FZ 31191 Madcentro = 0 2613 cm? Mrdly) = 65844 kgf.m
H Madbase = 0 05 % Mrd/Msd=2.11
25311 M2d = 38
Msdbase = 16490 Mcd = 1

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Torgdo
VBd fopo = 0.77
tf
VBd base = 0.77 Td = 1683 kgf.m
! it Gama-n = 1.00
VHd topo = 11.35
45 tf
VHd base = 11.35
tf
Gama-n = 1.00
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Verificagdo de esforgos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torgdo
Td_1 = 1012 kgf.m
Vd - 037 1 TRd2_1 = 13928 kgf.m
B VRA2 = 103.25 tf Td 2 = 671 kgfm

- ' TRd2_2 = 26498

kgf.m
Td 1= 1012 kgf.m
Vd = 135 +f TRd2_1 = 13928 kgf.m

H Td_2 = 671 kgf.m
VRA2 = 21218 tf TRE2 2 - 26498

Vd/VRd2 + Td/TRd2
0.08

Vd/VRd2 + Td/TRd2
0.13

kgf.m
Armadura de cisalhamento
Direcdo Armadura Armadura
Dados . .
minima cisalhamento
d = 50.70 cm )
5 V0 = 1762 tf X!‘;“mi‘n 8_'02 ;Bf Vsw = 0.00 tf
k = 2.00 2, - Asw = 0.00 cm®/m
Ve = 3524 tf o/
d = 143.70 cm )
! Ve0 = 36.21 tf er";“mi‘n 2_2'2563” Vsw = 0.00 tf
k = 1.28 2/ - Asw = 0.00 cm*/m
Ve = 46.21 tf
- Armadura de
Armadura de torgao fretagem Armadura
Dados Armad~ura Topo Base final
tor¢do
he = 1313 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 4.63 cm?/m
Ae = 2838.48 cm? A90 = 0.8 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/8
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Calculo dos Pilares

Cobertura A fck = 300.00 E = 268384 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 3 cobr = 3.00 cm
Seco e‘;'t:'cB Nd max Msdlx) Mrd(x) As b
Pilar (c:n) vine Nd min Msdl(y) Mrd(y) Mrd/Msd As h
2
esh H (tf) (kgf.m) (kgf.m) (cm?)
L
55.00 RR 2413
28.15 3200 8310
P1 148.00 10.41 15.99 22873 59406 2.60 (12 2 16.0)
29.00 - -
40.00
RR 3.68
P2 25>'<00 62.97 1717 73 124 (x) (3 & 12.5)
40.00 EL 9.70 L7112 7995 170 2.45
' 104.67 (2 2 12.5)
RR 3.68
p3 25>'<00 6297 11.12 80 128 () (3 2 125)
40.00 EL 9.1 5021 8057 1.60 2.45
' 104.67 (2 2 12.5)
RR 3.68
Pl 25>'<00 62.97 18.73 909 L2041 (x) (3 2 12.5)
40.00 RR 10.61 483 2254 L .66 2.45
' 39.36 (2 2 12.5)
L
148.00 RR 2413
2814 31042 67910
P5 55.00 36.44 15.99 2827 6183 2.19 (12 & 16.0)
40.00 - -
29.00
RR 2.45
p7 20>'<00 71.80 13.94 3075 3120 101 (2 2 12.5)
40.00 RR 6.61 825 837 ' 3.68
' 35.90 (3 2 12.5)
RR 157
Pg 20>'(00 71.80 12.29 1940 2021 104 (2 2 10.0)
40.00 RR 4,76 2532 2638 ' 2.36
) 25.64 (3 2 10.0)
RR 157
P10 20>'<00 99.47 2.55 35 192 557 (2 2 10.0)
40.00 RR 0.67 699 3888 ' 2.36
' 39.36 (3 2 10.0)
RR 157
P11 20>'<00 71.80 12.68 247 713 289 (2 2 10.0)
40.00 RR 5.84 1821 5263 ' 2.36
' 35.90 (3 2 10.0)
RR 157
P12 20>'(00 71.80 13.19 2623 2608 0.99 (2 2 10.0)
40.00 RR 5.16 1951 1940 ' 314
' 25.64 (4 2 10.0)
P13 L RR 28.09 24388 63533 261 2413
148.00 10.41 15.92 2191 7210 ' (12 2 16.0)
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55.00 - -
40.00
29.00
RR 3.68
PiL 25>'<00 17.99 16.46 393 3602 (*) (3 2 125)
40.00 EL 9.88 461 L2221 9.16 2.45
' 22.49 (2 2 125)
RR 3.68
P15 25>'<00 17.99 15.37 423 3684 (*) (3 2 125)
40.00 EL 9.32 415 3616 8.7 2.45
' 22.49 (2 2 125)
RR 3.68
P16 25>'<00 17.99 16.74 311 1719 (*) (3 2 125)
40.00 RR 10.09 1685 1689 4,56 2.45
' 11.25 (2 2 125)
L
55.00 RR 2413
21.85 2354 4968
P17 148.00 10.41 15 81 31191 65844 M (12 2 16.0)
29.00 - -
40.00

(*) Quantidade de barras alterada pelo usuério (para mais)

Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Cobertura A
Taxa de Taxa de
Pilares Segdo (cm) Nmax (tf) Nmin (+f) Nperm (tf) compressao compressao

(bruta) (homogeneizada)
P1 L 55x148x29x40 21.09 0.00 27.39 0.02 0.02
P2 25x40 12.86 0.00 16.72 0.08 0.07
P3 25x40 12.82 0.00 16.70 0.08 0.07
PL4 25x40 14.04 0.00 18.17 0.08 0.08
P5 L 148x55x40x29 21.08 0.00 27.39 0.02 0.02
P7 20x40 10.49 0.00 11.62 0.07 0.06
P8 20x40 9.31 0.00 10.12 0.06 0.05
P10 20x40 1.91 0.00 2.33 0.01 0.01
P11 20x40 9.60 0.00 10.38 0.06 0.06
P12 20x40 10.02 0.00 10.68 0.06 0.06
P13 L 148x55x40x29 21.04 0.00 21.28 0.02 0.02
P14 25x40 12.32 0.00 15.85 0.07 0.07
P15 25x40 11.52 0.00 14,95 0.07 0.06
P16 25x40 12.57 0.00 16.21 0.08 0.07
P17 L 55x148x29x40 20.86 0.00 27.09 0.02 0.02
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Vigas do pavimento Cobertura A

Vios Nos
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
29208 2 4 80 1358.82 2 5 80
03 ) o a0 -1585.71 2 9 80
Vi1 -1606.96 2 9 80 Aviso 26
689.25 2 9 80
08039 ) o a0 -1597.88 2 9 80
-965.41 2 9 80
2331478 29 125 ‘
V2 7818.37 2 3 16.0 T3 s ) o Aviso 101
V3 9561.56 2 3 200 265113 25 100 Aviso 101
~1068.98 25 80
686.23 2 5 80 -485.75 2 5 80
552.03 2 980 -1517.66 2 9 80 .
vé 596.01 2 980 138771 2 9 80 Aviso 26
700.06 2 980 -1428.07 2 4 80
-696.86 2 9 80
V5 1408.25 2 2 10.0 -596.08 2 2 100
-854.86 2 2 100 ) 4 80
452.94 2. 10.0 2 4 80 430477 2 9 125 ) a0
3 2905.57 2 3 10.0 ' 194142 2 5 100 '
977.28 2 3 10.0 423527 25 125
-650.10 2 2100
241542 2 2 100
% 3703.18 2 9 125 e 2 o 00
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