AltoQi Eberick V9 Plena 1

10/3/2017
Vigas do pavimento pavl

Eng Hermes Rena Casséo
PRO EST ENGENHARIA

ReIAtOrio de CAICUID .......oovieiiie et e e ae e 4
V0B VLOL .ottt etttk et E bbbt 4
WA VL02 ..ttt ettt ettt 6
V0B VL03 .ttt bttt b bbb e s 8
V0B VL0 ..otttk b ettt 9
V0B VL05 .ottt ettt 10
WA VL0B ...ttt ettt 12
V1o R OOV RO PP OPROPY 13
RV 1o R 0 TSSOSO 14
RV 1o R A0 ISP 16
RV 1o - B OSSR 17
RV 1o T I A S S PUROTSOP 18
RV 1o T R A SRS STSOP 20
RV 1o T R 1 TS TSP OTSOP 22
VA VLLA oottt b ettt b ettt 23
V0B VLIS Lottt bbbttt bbb 26
RV 1o R PRSP TR OPRP 27
V0B VLLT oottt b bbbttt bbb 30
V0B VLLB ..ottt bttt bbb 33
V0B V11O ittt 35
RV 1o R O PRV RPP TP 37
RV 1o R PRSP RUPP TR 39
VA V122 .ottt ettt b bRt bbb 44
RV 1o R T PRV P TP 46
VIJA V124 ..ottt bbbttt 48
VA VL25 .ottt 50
RV 1o R PRV UP TR 52
RV 1o R A PSR OPR TP 54
VA V128 ..ottt b ettt b et 56
V0B V129 .ttt et b bRttt b et ns 58
RV 1o R O PSSO UP TR 60
RV 1o R 3 PRSPPI 62
RV 1o R A PSSP UP TR 64
RV 10T R TSSO 66
RV 1o R A PSSRSO 67
RV 1o R L T PSSRSO 68
RV 1o R T TSSO 72

RelatOrio de ESTOICOS.......cciiie e e e 77
RV 1o T B A PSSP 77
RV 1o T R 0 PSSP UR TR 78
RV 1o R A S PSSP UR TR 79

V0B VL0 ..ottt 80
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VA VL0S5 ..ottt bbbt 81
V0B VL0B ...ttt 82
V0B VL07 ettt h ekttt b ettt 83
V0B VL0 ..ottt ettt 84
V0B VL09 ..ttt 85
V0B VLL0 .ttt b ettt 86
RV 10T Y USSP PP PRSPPI 87
V0B V112 .ttt bbbt 88
V0B VL1 ettt b ettt 89
VA VLLA oottt ettt ettt 90
VI VLD ottt ettt ettt r et et b e b e aneenne s 91
V0B VLLB ..ottt ekttt ettt 92
V0B VLLT ettt ekttt b bbb 93
V0B VLI .ottt bttt 94
V0B VLLO ettt ettt r ettt be e nneenneas 95
VI V120 ..ttt ettt ettt ettt e bbb e e ae e aneenneas 96
VA VL2 ..ottt ettt ettt e n e b et te e e e aneenreas 97
VI V122 ..ottt ettt ettt R e r et et ae e neenne s 98
VI V123 . ettt ettt bttt r et et e e e aneenneas 99
VA VL24 .ottt re et e 100
VI8 VI25 .. 101
VI VL26 ... 102
VB V27 ..ottt 103
VI VL28 ... 104
VI V129 .. 105
VI8 VL300 .. 106
VI VL3BL et 107
VI VLB2 .t 108
VI8 VL33 e 109
VIQB VL34 .o 110
VI8 VL35 L 111
Vg VL3B6 ...ttt 112
Relatorio de RESUITATOS. ..........oiiiiieii e 114
VI VI0L ..ttt b bbbt 114
VI VI02Z ..ottt 115
VI V03 .ttt 116
VIQB VI04 ...ttt bt 117
VI V05 ..ttt bbb 118
VI VL06 ...ttt 119
VI8 V07 <ottt ettt bbb 120
VB VL0 ...ttt bbb 121
VI8 VL0009 ..ttt 122
VI VLL0 .kttt b bbbt 123
V0B VLLL ottt b bbbt 124
VI VLL2 oottt ettt 125
VI8 VLS ettt bbb 126
VB VLLA Lottt ettt bbb 127

V0B VLIS Lo 128
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V0B VLLG ..ottt ekttt 129
V0B VLLT oottt ettt ettt 130
V0B VLLB ..ottt 131
V0B VLLO .ttt 132
V0B VL20 ..ttt e bt 133
V0B VL2 .okttt ettt 134
VA V122 ..ottt 135
V0B V123 ettt 136
VA V124 ...ttt 137
VA VL25 .ottt 138
V0B V126 ...ttt 139
VA VL2T oottt b ettt 140
VA VA28 ..ottt 141
V0B V129 ..ttt 142
V0B VL300 .ttt bbbttt 143
V0B VLB ettt bttt 144
V0B VLB2 .ttt 145
V08 VL33 Lttt 146
V0B VL34 .ottt bbb 147
V0B VL35 Lottt b e 148

VI VL3B6 ...t 149
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Relatério de Calculo
Viga V101
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao A q
Secao Flexédo Torcéo Final rmadura
de pele
trechos
As=1.71 cm?
2912.5 - 2.45 cm? =
Md = 3041 kgf.m ((j g ) Taxa=0.10%
1 retangular As = 1.25 cm2 0/— . p C 0.22 As pele =1.14 cm
: armad. =0. =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
141 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25 cm?)
fiss = 0.00 mm
As=1.71 cm?
2912.5 - 2.45 cm? =
2 retangL‘IIar AS - 1 25 sz ' d cm AS pele - 114 sz
- % .=0.22 =
A's = 0.00 cm? o arma Esp Max = 15.00 cm
2.2 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As =1.71 cm?
2012.5 - 2.45 cm2
1 As =125 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =25 kgf.m
fiss = 0.00 mm
As =1.79 cm?
(2012.5 - 2.45 cm?)
2 As =1.79 cm? % armad. = 0.22
A's =0.00 cm?
yLN =2.70 cm
M = 2728 kgf.m
fiss =0.11 mm
As =1.71 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
3 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =296 kgf.m
fiss = 0.00 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =4.97 tf Td =112 kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 =0.14
2 Vd=1.34tf Td =1 kgf.m _
2-2 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.03
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armaq. de
trechos cisalham esquerda direita torcéo
1 d =56.88 cm Vmin =9.74 tf
Vc0 =8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-1 863c/ 15
) d =56.88 cm Vmin =9.74 tf
Vc0 =8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
22 963c/15
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Viga V102
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final zma ura
e pele
trechos
As =1.71 cm?
2912.5 - 2.45 cm? = 0
1 retangular As = 1.25 e : p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M = 356 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =1.71 cm?
2912.5 - 2.45 cm? = 0
5 retangular As = 1.25 cm? : p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As =171 cm?
2¢12.5 - 2.45 cm?
1 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M = 475 kgf.m
fiss = 0.00 mm
As = 4.82 cm?
(42125 - 4.91 c?)
Md = 11164 kgfm d =56.88 cm
2 As = 4.82 cm? % armad. = 0.43
A's =0.00 cm?
yLN =7.27 cm
M = 6776 kgf.m
fiss=0.12 mm
As =171 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
3 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =9 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de célculo

Inclinacdo bielas

Verificagdo de esforcos limites

Vvao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =2.83tf Td =2 kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
2 Vd =10.15tf Td =150 kgf.m _
2-2 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.26
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
trechos cisalham esquerda Armad. minima direita Dados torgdo torcéo
1 d =56.88 cm Vmin =9.74 tf
Vo = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-1 0 6.3c/ 15
5 d =56.88 cm Vmin =9.74 tf
V0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
22 2 6.3c/ 15
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Viga V103
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =2.25 cm?
2912.5 - 2.45 cm? =
Md = 4001 kgfm ((j =56.88 cm ) Taxa 0_10% 2
1 retangular As = 1.65 cm? % arméd 016 As pele = 1.50 cm
A's = 0.00 cm? 0 =0 Esp Max =15.00 cm
11 bw =25.00 cm yLN =1.89 cm
h =60.00 cm 2x328.0
M = 16 kgf.m (151 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As = 7.37 cm?
(4216.0 - 8.04 cm?)
Md = 16823 kgf.m d =56.70 cm
2 As =7.37 cm? % armad. = 0.54
A's =0.00 cm?
yLN =8.45cm
M = 10517 kgf.m
fiss =0.16 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd = 6.54 tf Td =41 kgf.m _
141 | VRd2 =61.701f TRd2 = 5870 kgf.m VdiVRd2 + Td/TRd2 =0.11
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcso Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =56.88 cm Vmin = 9.74 tf
Vc0 = 10.94 tf Aswmin = 2.56 cm?
k=1.00 (2 ramos)
1-1 86.3c/ 15
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Viga V104
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =2.25 cm?
2912.5 - 2.45 cm? =
Md = 4001 kgfm ((j =56.88 cm ) Taxa 0_10% 2
1 retangular As = 1.65 cm? % arméd 016 As pele = 1.50 cm
A's = 0.00 cm? 0 =0 Esp Max =15.00 cm
11 bw =25.00 cm yLN =1.89 cm
h =60.00 cm 2x3@8.0
M =9 kgf.m (1.51 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =9.80 cm?
(5216.0 - 10.05 cm?)
Md = 21761 kgfm d =56.70 cm
2 As =9.80 cm? % armad. = 0.67
A's =0.00 cm?
yLN =11.23cm
M = 13588 kgf.m
fiss=0.13 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacdo bielas 45

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =8.25tf Td =6 kgf.m _
141 | VRd2 =61.701f TRd2 = 5870 kgf.m Vd/iVRd2 + Td/TRd2 =0.13
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcso Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =56.88 cm Vmin = 9.74 tf
Vc0 = 10.94 tf Aswmin = 2.56 cm?
k=1.00 (2 ramos)
1-1 86.3c/ 15
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Viga V105
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =1.71 cm?
2912.5 - 2.45 cm? = 0
1 retangular As = 1.25 e : p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =516 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =1.71 cm?
2¢12.5 - 2.45 cm? = 0
5 retangular As = 1.25 cm? : p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M = 10 kgf.m (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As =171 cm?
2920.0 - 6.28 cm?
1 As =1.26 cm? % armad. = 0.55
A's =0.00 cm?
yLN =1.90 cm
M =0 kgf.m
fiss = 0.00 mm
As =14.87 cm?
Md = 29618 kgf.m (5220.0 - 15.71 cm?)
2 As = 14.87 cm? d =54.90 cm
A's =1.76 cm? % armad. = 1.38
yLN =19.76 cm 2012.5 - 2.45 cm?)
M = 17758 kgf.m
fiss = 0.07 mm
Md =0 kgf.m
3 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

45

Verificagdo de esforgos limites
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Véo Cisalhamento Torcao Cisalhamento + Torcéo
trechos ¢ ¢
1 Vd =3.80 tf Td =0kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRa2 = 0.08
2 Vd = 25.75 tf Td =41 kgf.m _
2-2 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRa2 = 0.56
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar!“a.d- a1 Dados torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d=56.88cm Vmin =9.74 tf
Ve0 =8.32tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
11 §6.3c/15

5 d =56.88 cm xc =8.321f
V0 = 8.32 tf sw=17.431
k = 100 ASW = 783 sz
2.2 (2 ramos)
@6.3c/5
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Viga V106
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =2.25 cm?
2912.5 - 2.45 cm? =
Md = 4001 kgfm ((j =56.88 cm ) Taxa 0_10% 2
1 retangular As = 1.65 cm? % arméd 016 As pele = 1.50 cm
A's = 0.00 cm? 0 =0 Esp Max =15.00 cm
11 bw =25.00 cm yLN =1.89 cm
h =60.00 cm 2x3@8.0
M =1 kgf.m (1.51 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =9.75 cm?
(5216.0 - 10.05 cm?)
Md = 21666 kgfm d =56.70 cm
2 As =9.75 cm? % armad. = 0.67
A's =0.00 cm?
yLN =11.17cm
M = 13530 kgf.m
fiss=0.13 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacdo bielas 45

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =8.21tf Td =3 kgf.m _
141 | VRd2 =6L.701f TRd2 = 5870 kgf.m Vd/iVRd2 + Td/TRd2 =0.13
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcso Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =56.88 cm Vmin = 9.74 tf
Vc0 = 10.94 tf Aswmin = 2.56 cm?
k=1.00 (2 ramos)
1-1 86.3c/ 15
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Viga V107
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =2.25 cm?
2912.5 - 2.45 cm? =
Md = 4001 kgfm ((j =56.88 cm ) Taxa 0_10% 5
1 retangular As = 1.65 cm? % arméd 016 As pele = 1.50 cm
A's = 0.00 cm?2 0 =0 Esp Max = 15.00 cm
11 bw =25.00 cm yLN = 1.89 cm
h =60.00 cm 2x328.0
M =0 kgf.m (1.51 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
As =2.25 cm?
2916.0 - 4.02 cm?
1 As =1.65 cm? % armad. = 0.27
A's =0.00 cm?
yLN =1.89 cm
M =1 kgf.m
fiss = 0.00 mm
As =9.38 cm?
5¢16.0 - 10.05 cm?
2 As = 9.38 cm? % armad. = 0.67
A's =0.00 cm?
yLN =10.75cm
M = 13076 kgf.m
fiss=0.13 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =7.96 tf Td =2 kgf.m _
141 | VRA2 = 6170 tf TRA2 = 5870 kgf.m Vd/VRA2 + Td/TRd2 = 0.13
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
.Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armaq. de
trechos cisalham esquerda direita torgéo
1 d =56.88 cm Vmin = 9.74 tf
V0 = 10.94 tf Aswmin = 2.56 cm?
k=1.00 (2 ramos)
1-1 p63c/ 15
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Viga V108
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =1.71 cm?
2912.5 - 2.45 cm? = 0
1 retangular As = 1.25 e . p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =513 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =1.71 cm?
2912.5 - 2.45 cm? = 0
5 retangular As = 1.25 cm? : p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =9 kgf.m (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As =171 cm?
2¢20.0 - 6.28 cm?
1 As =1.26 cm? % armad. = 0.55
A's =0.00 cm?
yLN =1.90 cm
M =0 kgf.m
fiss = 0.00 mm
As =14.71 cm?
Md = 29253 kgf.m (5220.0 - 15.71 cm?)
2 As = 14.71 cm? d =54.90 cm
A's =1.60 cm? % armad. = 1.38
yLN =19.76 cm 2610.0 - 1.57 cm?)
M = 17548 kgf.m
fiss = 0.07 mm
Md =0 kgf.m
3 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

45

Verificagdo de esforgos limites
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Véo Cisalhamento Torcao Cisalhamento + Torcéo
trechos ¢ ¢
1 Vd =3.78 tf Td =0 kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRa2 = 0.08
2 Vd = 25.44 tf Td =41 kgf.m _
2-2 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRa2 = 0.55
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar!“a.d- a1 Dados torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d =56.88 cm Vmin = 9.74 tf
Ve0 =8.32tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
11 §6.3c/15

5 d =56.88 cm xc =8.321f
V0 = 8.32 tf sw=17.131f
k = 100 ASW = 769 sz
2.2 (2 ramos)
@6.3c/5
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Viga V109
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =2.25 cm?
2912.5 - 2.45 cm? =
Md = 4001 kgfm ((j =56.88 cm ) Taxa 0_10% 5
1 retangular As = 1.65 cm? % arméd 016 As pele = 1.50 cm
A's = 0.00 cm?2 0 =0 Esp Max = 15.00 cm
11 bw =25.00 cm yLN = 1.89 cm
h =60.00 cm 2x328.0
M =0 kgf.m (1.51 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
As =2.25 cm?
2916.0 - 4.02 cm?
1 As =1.65 cm? % armad. = 0.27
A's =0.00 cm?
yLN =1.89 cm
M =1 kgf.m
fiss = 0.00 mm
As =9.33 cm?
5¢16.0 - 10.05 cm?
2 As =9.33 cm? % armad. = 0.67
A's =0.00 cm?
yLN =10.69 cm
M = 13013 kgf.m
fiss=0.13 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =7.92 tf Td =1kgf.m _
141 | VRA2 = 6170 tf TRA2 = 5870 kgf.m Vd/VRA2 + Td/TRd2 = 0.13
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
.Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armaq. de
trechos cisalham esquerda direita torgéo
1 d =56.88 cm Vmin = 9.74 tf
V0 = 10.94 tf Aswmin = 2.56 cm?
k=1.00 (2 ramos)
1-1 p63c/ 15
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Viga V110
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =2.25 cm?
2912.5 - 2.45 cm? =
Md = 4001 kgfm ((j =56.88 cm ) Taxa 0_10% 2
1 retangular As = 1.65 cm? % arméd 016 As pele = 1.50 cm
A's = 0.00 cm? 0 =0 Esp Max =15.00 cm
11 bw =25.00 cm yLN =1.89 cm
h =60.00 cm 2x3@8.0
M =0 kgf.m (1.51 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As = 9.65 cm?
(5216.0 - 10.05 cm?)
Md = 21469 kgfm d =56.70 cm
2 As = 9.65 cm? % armad. = 0.67
A's =0.00 cm?
yLN =11.06 cm
M = 13414 kgf.m
fiss=0.13 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacdo bielas 45

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd=8.15tf Td = 4 kgf.m _
141 | VRd2 =61.701f TRd2 = 5870 kgf.m Vd/iVRd2 + Td/TRd2 =0.13
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcso Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =56.88 cm Vmin = 9.74 tf
Vc0 = 10.94 tf Aswmin = 2.56 cm?
k=1.00 (2 ramos)
1-1 86.3c/ 15
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Viga V111
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =171 cm?
2912.5 - 2.45 cm? = 0
1 retangular As = 1.25 e : p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M = 348 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =171 cm?
2¢12.5 - 2.45 cm? = 0
5 retangular As = 1.25 cm? : p cm As pele = 1.14 cm?
- % armad. =0.22 =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexao Final
As =1.71 cm?
2916.0 - 4.02 cm?
1 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M = 462 kgf.m
fiss = 0.00 mm
As =5.22 cm?
(3216.0 - 6.03 cm?)
Md = 11982 kgfm d =56.70 cm
2 As =5.22 cm? % armad. = 0.53
A's =0.00 cm?
yLN =7.87 cm
M = 7247 kgf.m
fiss=0.15 mm
As =1.71 cm?
(2016.0 - 4.02 cm?)
Md = 3041 kgfm d =56.70 cm
3 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M =9 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de calculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =2.88 tf Td =2 kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
2 Vd =10.84 tf Td =148 kgf.m _
2-2 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 =0.27
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
trechos cisalham esquerda Armad. minima direita Dados torgdo torcéo
1 d =56.88 cm Vmin =9.74 tf
Vo = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-1 863c/15
) d =56.88 cm Vmin =9.74 tf
Vc0 =8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga V112
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
V30 ificaca ificaca
] ) i Verlfl_cagao Ver|f|_ca(;a0 ) Armadura
Secéo Flexdo Torcéo axial axial Final de pele
trechos (compresséo) (tracdo) P
As =171 cm?
) (2012.5-2.45 | Taxa=0.10%
Md = 3041 cm?) As pele=1.14
retangular kgf.m d=56.88cm cm2
1 A.S :_1.25 cm22 % armad. = Esp Max = 15.00
bw = 19.00 A's =0.00 cm 0.22 cm
1-1 cm yLN =1.89
h=60.00cm | M 2x496.3
M =673 kgf.m | (1.25cm?)
fiss = 0.01 mm
As =171 cm?
_ (2012.5-2.45 | Taxa=0.10%
Md = 3041 cm?) As pele =1.14
retangular kgf.m d=56.88cm cm2
2 As = 1.25 em? % armad. = Esp Max = 15.00
bw=19.00 | AS=0.00cm 0.22 om
2.2 om yLN =1.89
h=60.00cm | M 2%46.3
M =673 kgf.m | (1.25 cm?)
fiss =0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificacdo
N6 Flexao axial axial Final
(compresséo) (tracdo)
As =1.71 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgf.m d =56.88 cm
1 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =315 kgf.m
fiss =0.00 mm
As =1.71 cm?
(2012.5 - 2.45 cm?)
Md = 3041 kgf.m d=56.88cm
5 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =119 kgf.m
fiss =0.00 mm
_ As =1.71 cm?
Md_— 3041 kng.m (2912.5 - 2.45 cm?)
3 As —_1.25 cm2 d =56.88 cm
A's =0.00 cm % armad. = 0.22
yLN =1.89 cm
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Verificacio Verificacio
NoO Flexdo axial axial Final
(compressao) (tracéo)
M =317 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo |
Inclinaco bielas 45
Verificacdo de esforcos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =2.13tf Td =2 kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRA2 + Td/TRd2 = 0.05
2 Vd =214 tf Td =1 kgf.m _
2-2 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRA2 + Td/TRd2 = 0.05
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armaq. de
trechos cisalham esquerda direita torgéo
1 d =56.88 cm Vmin = 9.74 tf
Ve0 =8.32tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-1 0 6.3c/15
9 d =56.88 cm Vmin =9.74 tf
Vc0 =8.32tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
22 0 6.3c/ 15
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Viga V113
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =2.25 cm?
2912.5 - 2.45 cm? =
Md = 4001 kgfm ((j =56.88 cm ) Taxa 0_10% 2
1 retangular As = 1.65 cm? % arméd 016 As pele = 1.50 cm
A's = 0.00 cm? 0 =0 Esp Max =15.00 cm
11 bw =25.00 cm yLN =1.89 cm
h =60.00 cm 2x3@8.0
M =8 kgf.m (1.51 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =9.90 cm?
(5216.0 - 10.05 cm?)
Md = 21969 kgfm d =56.70 cm
2 As =9.90 cm? % armad. = 0.67
A's =0.00 cm?
yLN =11.35cm
M = 13713 kgf.m
fiss=0.13 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacdo bielas 45

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =8.32tf Td =3 kgf.m _
141 | VRd2 =61.701f TRd2 = 5870 kgf.m Vd/VRd2 + Td/TR2 =0.14
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcso Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =56.88 cm Vmin = 9.74 tf
Vc0 = 10.94 tf Aswmin = 2.56 cm?
k=1.00 (2 ramos)
1-1 86.3c/ 15
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Viga V114
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =171 cm?
2912.5 - 2.45 cm? = 0
1 retangular As = 1.25 e : p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =6 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =171 cm?
2¢12.5 - 2.45 cm? = 0
5 retangular As = 1.25 cm? : p cm As pele = 1.14 cm?
- % armad. =0.22 =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =1.71 cm?
B (2912.5 - 2.45 cm?) Taxa = 0.10%
3 retangular Xsd__lsgglcrlj]ng'm d= 56-8d8 cm As pele = 1.14 cm?
T % armad. = 0.22 =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
34 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x496.3
M = 683 kgf.m (1.25cm?)
fiss =0.01 mm
As =1.71 cm?
B (2912.5 - 2.45 c?) Taxa = 0.10%
.| retangutar Ma = a1 agtm d = 5688 om A pele = 1.14 om?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
5.6 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flex&o Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
_ As =1.71 cm?
Md_— 3041 kng.m (2012.5 - 2.45 cm?)
2 25 :%-%%sz d =56.88 cm
s=0.00¢cm % armad. = 0.22
yLN =1.89 cm
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NG Flexao Final
M = 1376 kgf.m
fiss =0.03 mm
As=1.71 cm?
2¢12.5 - 2.45 cm?
Md = 3041 kgf.m ((j =56.88 cm :
3 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =871 kgf.m
fiss = 0.01 mm
Md =0 kgf.m
4 As = 0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As=1.71 cm?
2912.5 - 2.45 cm?
Md = 3041 kgf.m Ej =56.88 cm )
5 As = 1.25 cm? % armad. =0.22
A's =0.00 cm?
yLN =1.89 cm
M = 1817 kgf.m
fiss = 0.05 mm
As=1.71 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgf.m d =56.88 cm
6 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M = 1366 kgf.m
fiss = 0.03 mm
As =1.71 cm?
(2012.5 - 2.45 c?)
Md = 3041 kgf.m d =56.88cm
7 As = 1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =1 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

Verificacdo de esforcos limites

tch?r?os Cisalhamento Torcéo Cisalhamento + Torg&o
F1 | VR aasot Lt glfgg;nkgf_m Vd/VRd2 + Td/TRd2 = 0.06
22.2 ﬁ;zlﬁ; fgg f %gzgzkggg ot Vd/VRd2 + Td/ITRd2 = 0.04
3:3-4 32524;11{29 tf %gzgzkgg(r)g kgf.m Vd/VRd2 + Td/TRd2 = 0.09
o5 | vairossnett TRa = 3807 kgf.m VA/VRA2 + Td/TRd2 = 0.06
Vio | ARMADURA DE CISALHAMENTO | ARMADURA DE TORCAO |
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Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Al;maq. de
trechos cisalham esquerda direita orgao
1 d=56.88cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-1 76.3c/15
5 d=56.88cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
2-2 26.3c/15
3 d=56.88cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
3-4 26.3c/15
4 d=56.88cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
5-6

2 6.3¢c/15
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Viga V115
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =2.25 cm?
2912.5 - 2.45 cm? =
Md = 4001 kgfm ((j =56.88 cm ) Taxa 0_10% 2
1 retangular As = 1.65 cm? % arméd 016 As pele = 1.50 cm
A's = 0.00 cm? 0 =0 Esp Max =15.00 cm
11 bw =25.00 cm yLN =1.89 cm
h =60.00 cm 2x328.0
M =17 kgf.m (151 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As = 7.87 cm?
(4216.0 - 8.04 cm?)
Md = 17868 kgf.m d =56.70 cm
2 As =7.87 cm? % armad. = 0.54
A's =0.00 cm?
yLN =9.02 cm
M = 11151 kgf.m
fiss=0.17 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =6.91tf Td =38 kgf.m _
141 | VRd2 =6L.701f TRd2 = 5870 kgf.m Vd/iVRd2 + Td/TRd2 =0.12
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcso Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =56.88 cm Vmin = 9.74 tf
Vc0 = 10.94 tf Aswmin = 2.56 cm?
k=1.00 (2 ramos)
1-1 86.3c/ 15
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Viga V116
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
vao Armadura
Secao Flexdo Torcéo Final de pele
trechos
As =171 cm?
2912.5 - 2.4 2 =
Md = 3041 kgf.m ((j o aasam ) | Taxa=010%
1 retangular As = 1.25 e 0/— . p Cfg - As pele =1.14 cm
: armad. = 0. =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
141 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25 cm?)
fiss = 0.00 mm
As = 1.84 cm?
2¢12.5 - 2.45 cm? =
Md = 4429 kgf.m o )| Taxa=0.10%
5 retangular As = 1.84 e =ob. p cm As pele = 1.14 cm?
T % armad. =0.22 =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.6 bw =19.00 cm yLN =2.77 cm
h =60.00 cm 2x496.3
M = 3007 kgf.m (1.25cm?)
fiss=0.13 mm
y - As =1.71 cm?
_ Td =210 kgf.m (2012.5 - 2.45 cm?) Taxa = 0.10%
retangular Md__ 3041 kgf.m Asl =0.96 cm? d =56.88 cm As pele = 1.14 cm?
3 As =1.25 cm?
A's = 0.00 cm? % armad. = 0.22 Esp Max = 15.00 cm
-8 bw=19.00cm | yLN=1.89 cm Aspele=2.28cm? | 0.48cm?
h =60.00 cm As =+ 0.00 cm? (2010.0-1.57 ¢cm?) | 2x406.3
A's=+0.00 cm? M =0 kgf.m (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
NG Flex&o Final
As =1.71 cm?
_ (22¢16.0 - 4.02 cm?)
1 As=1.25cm % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M = 145 kgf.m
fiss =0.00 mm
As =4.16 cm?
_ (2016.0 - 4.02 cm?)
2 As =416 cm % armad. = 0.35
A's =0.00 cm?
yLN =6.28 cm
M = 6700 kgf.m
fiss =0.29 mm
Md =0 kgf.m
3 As = 0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
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N6 Flexdo Final
Md =0 kgf.m
4 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
Md =0 kgf.m
5 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
Md =0 kgf.m
6 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =5.33 cm?
Md = 11183 kgf.m (3916.0 - 6.03 cm?)
7 As = 4.85 cm? d=56.70 cm
A's = 0.00 cm? % armad. = 0.53
yLN =7.31cm 2010.0 - 1.57 cm?)
M = 7823 kgf.m
fiss =0.16 mm
As =1.73 cm?
Md = 3041 kgf.m (2016.0 - 4.02 cm?)
8 As = 1.25 cm? d =56.70 cm
A's = 0.00 cm? % armad. = 0.35
yLN =1.89 cm 2910.0 - 1.57 cm?)
M = 1051 kgf.m
fiss = 0.01 mm
As =173 cm?
Md = 3041 kgf.m (2016.0 - 4.02 cm?)
9 As = 1.25 cm? d =56.70 cm
A's = 0.00 cm? % armad. = 0.35
yLN =1.89 cm 2010.0 - 1.57 cm?)
M =26 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vo . . . .
trechos Cisalhamento Torcao Cisalhamento + Torcao
1 Vd =5.05 tf Td =10 kgf.m _
141 | VRd2 = 46.89 tf TRA2 = 3607 kgf.m VA/VRA2 + Td/TRd2 =0.11
2 Vd =22.36 tf Td =107 kgf.m _
26 | VR2 = 46.89 tf TRA2 = 3607 kgf.m VA/VRAZ + Td/TRd2 = 0.51
3 Vd =6.15tf Td =210 kgf.m _
78 | VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 =0.19
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcso Armad. de
trechos cisalham esquerda ’ direita ¢ torgéo
Vmin =9.74 tf
1 d =56.88 cm -~
VO = 8.32 tf Aswmin = 1.95 cm?
) k=100 (2 ramos)
11 ) 26.3c/15
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torcéo
, | d=56.88cm Vmin = 9.74 tf xg\;ffﬁ (t)‘; tf
Ve0 =8.32tf Aswmin =1.95¢cm2 | 2 - 6.1 cm?
k=1.00 (2 ramos) o
2-6 563c/ 15 (2 ramos)
) 2 6.3¢/10
A90 =0.39 cm?
3 d =56.88 cm Vmin = 9.74 tf (2 ramos)
Ve0 =8.32tf Aswmin = 1.95 cm? he =7.22 cm 26.3¢/15
k=1.00 (2 ramos) Ae =622.06cm? | g8.0c/ 15
-8 §6.3¢c/15 810.0¢/ 15
@ 125c¢/15
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Viga V117
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao
Secgéo Flexao Torgéo Final
trechos
As =1.00 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__llggs kng.m d =37.00 cm
=100¢cm % armad. = 0.28
A's =0.00 cm?
11 bw =14.00 cm yLN =2.05 cm
h =40.00 cm
M = 1110 kgf.m
fiss = 0.08 mm
As = 0.84 cm?
Md = 996 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ , d =37.00cm
2 As = 0.63 cm? % armad. = 0.28
A's =0.00 cm?
9.2 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =177 kgf.m
fiss = 0.00 mm
As = 0.84 cm?
Md = 996 kgf.m (2210.0 - 1.57 cm?)
retangular _ , d =37.00 cm
3 As =0.63 cm? % armad. = 0.28
A's =0.00 cm?
33 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As = 0.84 cm?
Md = 996 kgf.m (2910.0 - 1.57 cm?)
= - d=37.00cm
4 retangular As = 0.63 cm? 9% armad. = 0.28
A's =0.00 cm?
bw =14.00 cm LN =1.29 cm
4-4 y
h =40.00 cm
M =593 kgf.m
fiss = 0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexao Final
As = 0.84 cm?
(2910.0 - 1.57 cm?)
Md = 996 kgf.m d=37.00cm
1 As =0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.29 cm
M =16 kgf.m
fiss = 0.00 mm
Md = 1348 kgf.m As =0.86 cm?
2 As = 0.86 cm? (2010.0 - 1.57 cm?)
A's =0.00 cm? d=37.00cm
yLN =1.76 cm % armad. = 0.28
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No Flexdo Final
M =957 kgf.m
fiss = 0.06 mm
As = 0.84 cm?
2910.0 - 1.57 cm?
3 As =0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =129 cm
M =312 kgf.m
fiss =0.01 mm
As = 0.84 cm?
29¢10.0 - 1.57 cm?
4 As =0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =129 cm
M =666 kgf.m
fiss =0.03 mm
As = 0.84 cm?
(2¢10.0 - 1.57 cm?)
5 As =0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.29 cm
M =139 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacéo bielas 45
Verificacdo de esforcos limites
trte/?r? os Cisalhamento Torcao Cisalhamento + Tor¢ao
1 Vd =2.22 tf Td =3 kgf.m _
1-1 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRd2 + Td/TRd2 = 0.10
2 Vd =1.67 tf Td =5kgf.m _
22 | VRd2 = 22.481f TRA2 = 1133 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
3 Vd =0.99 tf Td =2 kgf.m _
33 | VRd2 =22.481f TRA2 = 1133 kgf.m Vd/VRd2 + Td/TRd2 = 0.05
4 Vd=1.76tf Td =1 kgf.m _
44 | VRA2 = 22481t TRA2 = 1133 kgf.m Vd/VRA2 + Td/TRd2 = 0.08
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima s Dados torcao ~
trechos cisalham esquerda direita torgéo
1 d=37.00 cm Vmin = 6.33 tf
Vc0 = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
1-1 0 6.3c/ 15
2 d =37.00 cm Vmin = 6.33 tf
Vc0 = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
22 0 6.3c/ 15
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ARMADURA DE TORCAO

Vé&o ARMADURA DE CISALHAMENTO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados tor¢éo ~
trechos cisalham esquerda direita torgao
3 d =37.00cm Vmin = 6.33 tf
Vc0 = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
3-3 86.3¢/15
4 d =37.00 cm Vmin = 6.33 tf
Vc0 = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
4-4 96.3c/15
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AltoQi.
Viga V118

fck = 250.00 kgf/cm?
Cobrimento = 2.00 cm

Ecs = 241500 kgf/cm?
Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao
Secdo Flex&o Torcéo Final
trechos
As = 0.84 cm?
(2¢10.0 - 1.57 cm?)
L retangular Xsd:_olggi;ggf'm d =37.00 cm
: % armad. = 0.28
A's =0.00 cm?
11 bw =14.00 cm yLN =1.62 cm
h =40.00 cm
M = 885 kgf.m
fiss = 0.05 mm
As = 0.84 cm?
M = 696 kgf.m (2¢10.0 - 1.57 cm?)
retanaular = . d=37.00cm
5 etangulal As = 0.63 cm?2 % armad. = 0.28
A's =0.00 cm?
23 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =343 kgf.m
fiss =0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As =0.84 cm?
_ 2
Md = 996 kgf.m 51221307'%0 %:r?w? o
1 As = 0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.29 cm
M =223 kgf.m
fiss = 0.00 mm
As =1.09 cm?
(2¢10.0 - 1.57 cm?)
Md = 1698 kgf.m d=37.00cm
) As =1.09 cm? % armad. = 0.28
A's =0.00 cm?
yLN =2.23 cm
M = 1205 kgf.m
fiss = 0.10 mm
Md =0 kgf.m
3 As = 0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =1.70 cm?
Md = 2604 kgf.m (3210.0 - 2.36 cm?)
4 As :_1.70 sz d=37.00cm
A's=0.00cm % armad. = 0.42
yLN =3.48 cm
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N6 Flexdo Final
M = 1859 kgf.m
fiss =0.10 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo |
Inclinaco bielas 45
Verificacdo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =2.24 tf Td =0 kgf.m _
1-1 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRd2 + Td/TRa2 = 0.10
2 Vd =234 tf Td =0 kgf.m _
2-3 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRA2 + Td/TRd2 =0.10
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados tor¢ao ~
trechos cisalham esquerda direita torgéo
1 d =37.00cm Vmin = 6.33 tf
Vc0 =3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
11 863¢c/15
9 d =37.00 cm Vmin = 6.33 tf
Ve =3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
23 563¢c/15
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Viga V119
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =1.26 cm?
29¢10.0 - 1.57 cm? =
Md = 2241 kgf.m ((j 57 00 ) Taxa=010%
1 retangular As = 0.92 cm? 0/— . 2019 As pele = 0.84 cm
: armad. = 0. =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
141 bw =14.00 cm yLN =1.88 cm
h =60.00 cm 2x396.3
M = 1490 kgf.m (0.94 cm?)
fiss = 0.06 mm
As = 1.26 cm?
2910.0 - 1.57 cm? =
Md = 2241 kgf.m g 5700 e ) Taxa=010%
5 retangular As = 0.92 e ” . 42019 As pele = 0.84 cm
: armad. = 0. =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =14.00 cm yLN =1.88 cm
h =60.00 cm 2x396.3
M =0 kgf.m (0.94 cm?)
fiss = 0.00 mm
As =1.26 cm?
B (2910.0 - 1.57 cm?) Taxa = 0.10%
3 retangular Xsd__ozgglcrlj]ng'm d= 57-0d0 cm As pele = 0.84 cm?
v % armad. =0.19 =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
33 bw =14.00 cm yLN = 1.88 cm
h =60.00 cm 2x396.3
M = 26 kgf.m (0.94 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As = 1.26 cm?
(2¢10.0 - 1.57 cm?)
Md = 2874 kgfm d =57.00 cm
1 As=1.18 cm? % armad. = 0.19
A's =0.00 cm?
yLN =2.42 cm
M = 2052 kgf.m
fiss=0.12 mm
As = 1.26 cm?
(2910.0 - 1.57 cm?)
Md = 2241 kgfm d =57.00 cm
2 As =0.92 cm? % armad. = 0.19
A's =0.00 cm?
yLN =1.88 cm
M =513 kgf.m
fiss = 0.01 mm
Md = 4244 kgf.m As =1.77 cm?
3 As = 1.77 cm? (3210.0 - 2.36 cm?)
A's =0.00 cm? d=57.00cm
yLN = 3.62 cm % armad. = 0.28
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N6 Flexé&o Final
M = 3085 kgf.m
fiss=0.11 mm
Md =0 kgf.m
4 As = 0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

Verificagdo de esforcos limites

Véo - . . .
trechos Cisalhamento Torcéo Cisalhamento + Tor¢ao
1 Vd =3.04 tf Td =6 kgf.m _
1-1 VRd2 = 34.63 tf TRd2 = 1970 kgf.m Vd/VRA2 + Td/TRd2 = 0.09
2 Vd =2.84 tf Td =6 kgf.m _
2-2 VRd2 = 34.63 tf TRd2 = 1970 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
3 Vd =3.00 tf Td =14 kgf.m _
33 | VRd2 =34.63tf TRd2 = 1970 kgf.m Vd/VRA2 + Td/TRd2 =0.09
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torgao Armaq. de
trechos cisalham esquerda direita torgéo
1 d =57.00 cm Vmin =9.76 tf
Ve0 = 6.14 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
1-1 0 6.3c/ 15
2 d =57.00 cm Vmin = 9.76 tf
Ve0 = 6.14 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
22 0 6.3c/15
3 d =57.00 cm Vmin = 9.76 tf
Vc0 =6.14 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
33 76.3c/15
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Viga V120
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =171 cm?
2912.5 - 2.45 cm? = 0
1 retangular As = 1.25 e . p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =171 cm?
2¢12.5 - 2.45 cm? = 0
5 retangular As = 1.25 cm? : p cm As pele = 1.14 cm?
- % .=0.22 =
A's = 0.00 cm? 0 arma Esp Max =15.00 cm
2.9 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =0 kgf.m (1.25cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexao Final
As =1.71 cm?
2912.5 - 2.45 cm?
1 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =25 kgf.m
fiss = 0.00 mm
As =1.92 cm?
(2912.5 - 2.45 cm?)
Md = 4638 kgfm d =56.88 cm
2 As =1.92 cm? % armad. = 0.22
A's =0.00 cm?
yLN =2.90 cm
M = 2909 kgf.m
fiss=0.12 mm
As =1.71 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
3 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =256 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de calculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =5.29 tf Td =116 kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 =0.14
2 Vvd=1.34tf Td =9 kgf.m _
2-2 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.03
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
trechos cisalham esquerda Armad. minima direita Dados torgdo torcéo
1 d =56.88 cm Vmin =9.74 tf
Vo = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-1 863c/15
) d =56.88 cm Vmin =9.74 tf
Vc0 =8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga V121
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As = 1.35 cm?
29¢10.0 - 1.57 cm? =
Md = 2401 kgf.m e Taxa=010%
1 retangular As = 0.98 cm? 0/— . o017 As pele = 0.90 cm
: armad. = 0. =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =15.00 cm yLN = 1.88 cm
h =60.00 cm 2x3@6.3
M =341 kgf.m (0.94 cm?)
fiss = 0.00 mm
As =1.35 cm?
2910.0 - 1.57 cm? =
Md = 2401 kgf.m (20700, Lo7am) | Twa=010%
5 retangular As = 0.98 cm? ” . i 2017 As pele =0.90 cm
: armad. = 0. =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =15.00 cm yLN =1.88 cm
h =60.00 cm 2x3@6.3
M = 274 kgf.m (0.94 cm?)
fiss = 0.00 mm
As =1.35 cm?
B (2910.0 - 1.57 cm?) Taxa = 0.10%
;| retangular Xsd_'ozgglcr';ng'm g‘/: s700em As pele = 0.90 cm?
-y armad. = 0. =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
33 bw =15.00 cm yLN =1.88 cm
h =60.00 cm 2x396.3
M =594 kgf.m (0.94 cm?)
fiss =0.01 mm
As =1.35 cm?
_ (2¢10.0 - 1.57 cm?) Taxa = 0.10%
.| retangutar A L atm d=57.00 om AS pele = 0.90 cm?
-V % armad. = 0.17 =
A's = 0.00 cm?2 0 Esp Max =15.00 cm
4-4 bw =15.00 cm yLN =1.88 cm
h =60.00 cm 2x306.3
M =762 kgf.m (0.94 cm?)
fiss =0.02 mm
As =1.35 cm?
_ (2¢10.0 - 1.57 cm?) Taxa = 0.10%
c retangular 'lz\/lsd_—ozgglc;%f.m d= 57'0d0 cm As pele = 0.90 cm?
-V % armad. = 0.17 =
A's = 0.00 cm?2 ° Esp Max = 15.00 cm
5.5 bw =15.00 cm yLN =1.88 cm
h =60.00 cm 2x3@6.3
M = 54 kgf.m (0.94 cm?)
fiss = 0.00 mm
As =1.35 cm?
2¢10.0 - 1.57 cm? = 0
Md = 2401 kgf.m (20700 1.57 cm?) Taxa=010%
6 retangular As = 0.98 cm?2 o . P As pele = 0.90 cm
: armad. = 0. =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
6-6 bw =15.00 cm yLN =1.88 cm
h =60.00 cm 2x3@6.3
M = 750 kgf.m (0.94 cm?)
fiss =0.02 mm
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Vao

Secao Flexdo Torcéo Final Armadura
de pele
trechos
As = 1.35 cm?
_ (2010.0 - 1.57 cm?) Taxa = 0.10%
; retangular Xsd__ozgglc rI:]%f.m d= 57.0d0 cm As pele = 0.90 cm?
- % armad. =0.17 =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
27 | bw=1500cm yLN = 1.88 cm
h =60.00 cm 2x3@6.3
M =622 kgf.m (0.94 cm?)
fiss = 0.01 mm
As = 1.35 cm?
_ (2¢10.0 - 1.57 cm?) Taxa = 0.10%
g retangular Xsd__ozgglc r';ng'm d= 57.0d0 cm As pele = 0.90 cm?
- % armad. =0.17 =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
g.g | bw=1500cm yLN = 1.88 cm
h =60.00 cm 2x396.3
M =299 kgf.m (0.94 cm?)
fiss = 0.00 mm
As = 1.35 cm?
29¢10.0 - 1.57 cm? =
Md = 2401 kgf.m et Taxa=010%
9 retangular As = 0.98 cm? 0/— . o017 As pele =0.90 cm
: armad. = 0. =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
9.9 | bw=1500cm yLN = 1.88 cm
h =60.00 cm 2x396.3
M = 340 kgf.m (0.94 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexao Final
As = 1.35 cm?
(2910.0 - 1.57 cm?)
Md = 2401 kgf.m d=57.00cm
1 As =0.98 cm? % armad. = 0.17
A's =0.00 cm?
yLN =1.88 cm
M = 1371 kgf.m
fiss = 0.05 mm
As = 1.35 cm?
2¢10.0 - 1.57 cm?
2 As =0.98 cm? % armad. = 0.17
A's =0.00 cm?
yLN =1.88 cm
M =870 kgf.m
fiss = 0.02 mm
As = 1.35 cm?
(2910.0 - 1.57 cm?)
Md = 2401 kgfm d =57.00 cm
3 As =0.98 cm? % armad. = 0.17
A's =0.00 cm?
yLN =1.88 cm
M = 1334 kgf.m
fiss = 0.05 mm
Md = 2401 kgf.m As =1.35 cm?
4 As =0.98 cm? (2210.0 - 1.57 cm?)
A's =0.00 cm? d=57.00cm

yLN =1.88 cm

% armad. =0.17
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NG Flexao Final
M =472 kgf.m
fiss = 0.01 mm
As = 1.35 cm?
2910.0 - 1.57 cm?
Md = 2401 kgf.m ((j =57.00cm :
5 As =0.98 cm? % armad. = 0.17
A's =0.00 cm?
yLN =1.88 cm
M = 1304 kgf.m
fiss = 0.05 mm
As =1.35 cm?
2910.0 - 1.57 cm?
Md = 2401 kgf.m <(j =57.00cm :
6 As =0.98 cm? % armad. =0.17
A's =0.00 cm?
yLN =1.88 cm
M = 1329 kgf.m
fiss = 0.05 mm
As = 1.35 cm?
(2¢10.0 - 1.57 cm?)
Md = 2401 kgf.m d=57.00cm
7 As =0.98 cm? % armad. =0.17
A's =0.00 cm?
yLN =1.88 cm
M =461 kgf.m
fiss = 0.01 mm
As = 1.35 cm?
(2910.0 - 1.57 cm?)
Md = 2401 kgf.m d =57.00cm
8 As =0.98 cm? % armad. =0.17
A's =0.00 cm?
yLN =1.88 cm
M = 1338 kgf.m
fiss = 0.05 mm
As = 1.35 cm?
(2¢10.0 - 1.57 cm?)
Md = 2401 kgf.m d=57.00cm
9 As =0.98 cm? % armad. =0.17
A's =0.00 cm?
yLN =1.88 cm
M =866 kgf.m
fiss = 0.02 mm
As = 1.35 cm?
2910.0 - 1.57 cm?
Md = 2401 kgf.m (('j =57.00cm :
10 As =0.98 cm? % armad. =0.17
A's =0.00 cm?
yLN =1.88 cm

M = 1377 kgf.m
fiss = 0.05 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas
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Verificagdo de esforgos limites
véo Cisalhamento Torgéo Cisalhamento + Torcéo
trechos
1 Vd=5.29tf Td =2 kgf.m -
1-1 VRd2 = 37.10 tf TRd2 =2343 kgf.m VU/VR2 + Td/TRd2 =0.14
2 Vd =4.90 tf Td =0 kgf.m _
2-2 VRd2 = 37.10 tf TRd2 =2343 kgf.m Vd/VRA2 + Td/TRd2 = 0.13
3 Vd =5.07 tf Td =2 kgf.m _
33 | VRd2=37.101tf TR2 = 2343 kgf.m VO/VRA2 + Td/TRd2 =0.14
4 Vd=5092tf Td =2 kgf.m -
4-4 VRd2 = 37.10 tf TRd2 =2343 kgf.m Vd/VR2 + Td/TRd2 = 0.16
5 Vd = 4.65 tf Td =0 kgf.m _
55 | VRd2 =37.10tf TRd2 = 2343 kgf.m VO/VRd2 + Td/TRd2 =0.13
6 Vd =5.07 tf Td =2 kgf.m _
66 | VRd2=37.101tf TR2 = 2343 kgf.m VO/VRA2 + Td/TRd2 =0.14
7 Vd =564 tf Td =2 kgf.m -
7-7 VRd2 = 37.10 tf TRd2 =2343 kgf.m Vd/VRA2 + Td/TRd2 = 0.15
8 Vd =439 tf Td =0 kgf.m -
88 | VRd2=37.101tf TRd2 = 2343 kgf.m VO/VRd2 + Td/TRd2 =0.12
9 Vd=461tf Td =2 kgf.m -
99 | VRd2=37.101tf TRA2 = 2343 kgf.m VO/VRd2 + Td/TRd2 = 0.12
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armaq. de
trechos cisalham esquerda direita torgao
1 d=57.00 cm Vmin =9.76 tf
Vc0 = 6.58 tf Aswmin = 1.54 cm?
k=1.00 (2 ramos)
1-1 9 6.3c/15
2 d =57.00 cm Vmin = 9.76 tf
Vc0 = 6.58 tf Aswmin = 1.54 cm?
k=1.00 (2 ramos)
2-2 % 6.3¢/ 15
3 d =57.00 cm Vmin = 9.76 tf
Vc0 = 6.58 tf Aswmin = 1.54 cm?
k =1.00 (2 ramos)
33 8 6.3¢/ 15
4 d =57.00 cm Vmin = 9.76 tf
Vc0 = 6.58 tf Aswmin = 1.54 cm?
k =1.00 (2 ramos)
4-4 76.3¢/15
5 d =57.00 cm Vmin = 9.76 tf
Vc0 = 6.58 tf Aswmin = 1.54 cm?
k=1.00 (2 ramos)
5-5 #6.3¢/15
6 d=57.00cm Vmin =9.76 tf
Vc0 = 6.58 tf Aswmin = 1.54 cm?
k =1.00 (2 ramos)
6-6 26.3¢/15
7 d=57.00cm Vmin =9.76 tf
Vc0 = 6.58 tf Aswmin = 1.54 cm?
k =1.00 (2 ramos)
-1 26.3¢c/15
8 d =57.00 cm Vmin = 9.76 tf
Vc0 = 6.58 tf Aswmin = 1.54 cm?
k =1.00 (2 ramos)
8-8 26.3c/15
9 d =57.00 cm Vmin = 9.76 tf

Vc0 = 6.58 tf

Aswmin = 1.54 cm?
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados tor¢éo ~
trechos cisalham esquerda direita torcéo
9-9 k=1.00 (2 ramos)

86.3c/15




AltoCli.

fck = 250.00 kgf/cm?
Cobrimento = 2.00 cm

AltoQi Eberick V9 Plena

Viga V122

Ecs = 241500 kgf/cm?
Peso especifico = 2500.00 kgf/m3

44

10/3/2017
11:00:12

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As = 4.78 cm?
4912.5 - 4.91 cm? = 0
Md = 11063 kgf.m Py ) Taxa =0.10%
1 retangular As = 4.78 e : p cm As pele = 1.14 cm?
- % armad. =0.43 =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN =7.20 cm
h =60.00 cm 2x496.3
M = 6588 kgf.m (1.25 cm?)
fiss=0.12 mm
As =171 cm?
2¢12.5 - 2.45 cm? = 0
5 retangular As = 1.35 cm? : p cm As pele = 1.14 cm?
- % armad. =0.22 =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =19.00 cm yLN = 2.04 cm
h =60.00 cm 2x496.3
M = 1960 kgf.m (1.25 cm?)
fiss = 0.06 mm
As =4.78 cm?
B (4912.5 - 4.91 cm?) Taxa = 0.10%
2 retangular Xsd_'ﬁgi?nlﬁgf'm g‘/= 56-8d8 C”(‘) i3 As pele = 1.14 cm?
- armad. = 0. =
A's = 0.00 cm? 0 Esp Max =15.00 cm
33 bw =19.00 cm yLN =7.20 cm
h =60.00 cm 2x496.3
M = 6590 kgf.m (1.25cm?)
fiss=0.12 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
NG Flex&o Final
As =1.71 cm?
(22¢16.0 - 4.02 cm?)
Md = 3041 kgfm d =56.70 cm
1 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M =88 kgf.m
fiss =0.00 mm
As = 5.69 cm?
(3916.0 - 6.03 cm?)
Md = 12962 kgfm d =56.70 cm
2 As =5.69 cm? % armad. = 0.53
A's =0.00 cm?
yLN =8.58 cm
M =7722 kgf.m
fiss=0.16 mm
Md = 12895 kgf.m As =5.66 cm?
3 As = 5.66 cm? (3016.0 - 6.03 cm?)
A's = 0.00 cm? d=56.70 cm

yLN =8.53 cm

% armad. = 0.53
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No Flexdo Final
M = 7683 kgf.m
fiss =0.16 mm
As =1.71 cm?
2916.0 - 4.02 cm?
Md = 3041 kgf.m ((j =56.70 cm )
4 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M =89 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacéo bielas 45
Verificagdo de esforcos limites
Vvao Cisalhamento Torcao Cisalhamento + Tor¢ao
trechos
1 Vd =12.85tf Td =15 kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.28
2 Vd =11.10tf Td =0 kgf.m _
2-2 VRd2 = 46.89 tf TRd2 = 3607 kgf.m VA/VRA2 + Td/TRd2 = 0.24
3 Vd =13.54 tf Td =16 kgf.m _
3-3 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 =0.29
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torgao Armaq. de
trechos cisalham esquerda direita torgéo
1 d =56.88 cm Vmin =9.74 tf
Vc0 =8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
11 86.3c/ 15
9 d =56.88 cm Vmin =9.74 tf
Vc0 =8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
22 86.3c/ 15
3 d =56.88 cm Vmin =9.74 tf
V0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
3-3 26.3c/15
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AltoQi.
Viga V123

fck = 250.00 kgf/cm?
Cobrimento = 2.00 cm

Ecs = 241500 kgf/cm?
Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao
Secdo Flex&o Torcéo Final
trechos
As = 0.84 cm?
_ (2¢10.0 - 1.57 cm?)
L retangular Xlsd__oggg kgfz.m d =37.00 cm
=0.65cm % armad. = 0.28
A's =0.00 cm?
11 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As = 0.84 cm?
M = 696 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00cm
2 As =0.63 cm? % armad. =0.28
A's =0.00 cm?
9.2 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As = 0.84 cm?
2910.0 - 1.57 cm?
Md = 996 kgf.m Ej =37.00cm )
1 As = 0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.29 cm
M =136 kgf.m
fiss = 0.00 mm
As =1.12 cm?
(2¢10.0 - 1.57 cm?)
Md = 1749 kgf.m d=37.00cm
) As =1.12 cm? % armad. = 0.28
A's =0.00 cm?
yLN =230 cm
M = 1244 kgf.m
fiss = 0.10 mm
As = 0.84 cm?
(2910.0 - 1.57 cm?)
Md = 996 kgf.m d=37.00cm
3 As =0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.29 cm
M =2 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de calculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd=1.85tf Td =20 kgf.m _
1-1 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRd2 + Td/TRd2 =0.10
2 Vd =1.84tf Td =23 kgf.m _
2-2 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRd2 + Td/TRd2 =0.10
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
trechos cisalham esquerda Armad. minima direita Dados torgdo torcéo
1 d =37.00cm Vmin = 6.33 tf
Vc0 = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
1-1 863c/15
) d =37.00cm Vmin = 6.33 tf
Vc0 = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
22 863c/ 15
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fck = 250.00 kgf/cm?
Cobrimento = 2.00 cm
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Viga V124

Ecs = 241500 kgf/cm?
Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao
Secdo Flexao Torgdo Final
trechos
As = 0.84 cm?
(2¢10.0 - 1.57 cm?)
L retangular Xlsd:_oggg lér%fz'm d =37.00 cm
. % armad. = 0.28
A's =0.00 cm?
11 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As = 0.84 cm?
M = 696 kgf.m (2¢10.0 - 1.57 cm?)
retangular = ' d =37.00cm
2 g As = 0.63 cm? % armad. = 0.28
A's =0.00 cm?
9.2 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =6 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
NG Flex&o Final
As = 0.84 cm?
- 2
Md = 996 kgf.m 51221307'%0 }:ri? o
1 As = 0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.29 cm
M =313 kgf.m
fiss = 0.01 mm
As =2.72 cm?
(4210.0 - 3.14 cm?)
Md = 3960 kgf.m d=36.25cm
) As = 2.72 cm? % armad. = 0.56
A's =0.00 cm?
yLN =5.57 cm
M = 2812 kgf.m
fiss = 0.06 mm
Md =0 kgf.m
3 As = 0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas
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Verificagdo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =4.13 tf Td =7 kgf.m _
1-1 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRA2 + Td/TRd2 =0.19
2 Vd =4.08 tf Td =8 kgf.m _
2-2 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRd2 + Td/TRa2 =0.19
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torcéo
1 d =37.00 cm Vmin = 6.33 tf
Veo = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
11 g6.3c/15
2 d=37.00cm Vmin = 6.33 tf
Ve = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
22 p63¢c/15
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AltoQi.
Viga V125

fck = 250.00 kgf/cm?
Cobrimento = 2.00 cm

Ecs = 241500 kgf/cm?
Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao
Secdo Flexdo Torgao Final
trechos
As = 0.84 cm?
_ (2¢10.0 - 1.57 cm?)
L retangular Xlsd__oggg kgfz.m d =37.00 cm
=0.bscm % armad. = 0.28
A's =0.00 cm?
11 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As = 0.84 cm?
M = 696 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00cm
2 As =0.63 cm? % armad. =0.28
A's =0.00 cm?
9.2 bw =14.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As = 0.84 cm?
2910.0 - 1.57 cm?
Md = 996 kgf.m Ej =37.00cm )
1 As = 0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.29 cm
M =85 kgf.m
fiss = 0.00 mm
As = 0.97 cm?
(2¢10.0 - 1.57 cm?)
Md = 1514 kgf.m d=37.00cm
) As =0.97 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.98 cm
M = 1078 kgf.m
fiss = 0.08 mm
As = 0.84 cm?
(2910.0 - 1.57 cm?)
Md = 996 kgf.m d=37.00cm
3 As =0.63 cm? % armad. = 0.28
A's =0.00 cm?
yLN =1.29 cm
M =2 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de calculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =1.60 tf Td =5 kgf.m _
1-1 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
2 Vd=1.61tf Td =4 kgf.m _
2-2 VRd2 =22.48 tf TRd2 = 1133 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
trechos cisalham esquerda Armad. minima direita Dados torgdo torcéo
1 d =37.00cm Vmin = 6.33 tf
Vc0 = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
1-1 863c/15
) d =37.00cm Vmin = 6.33 tf
Vc0 = 3.99 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga V126
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final zma ura
e pele
trechos
As =1.26 cm?
29¢10.0 - 1.57 cm? =
Md = 2241 kgf.m . ) Taxa = 0.10%
1 retangular As = 0.92 cm? =5 -0d0 cm As pele = 0.84 cm?
- % armad. =0.19 =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
141 bw =14.00 cm yLN =1.88 cm
h =60.00 cm 2x396.3
M =0 kgf.m (0.94 cm?)
fiss = 0.00 mm
As = 1.26 cm?
2910.0 - 1.57 cm? =
Md = 2241 kgf.m g 5700 e ) Taxa=010%
5 retangular As = 0.92 e ” . 42019 As pele = 0.84 cm
: armad. = 0. =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =14.00 cm yLN =1.88 cm
h =60.00 cm 2x396.3
M =0 kgf.m (0.94 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As =1.26 cm?
2910.0 - 1.57 cm?
1 As =0.92 cm? % armad. = 0.19
A's =0.00 cm?
yLN =1.88 cm
M =353 kgf.m
fiss = 0.00 mm
As = 1.26 cm?
(2¢10.0 - 1.57 cm?)
Md = 2956 kgfm d =57.00 cm
2 As =1.22 cm? % armad. = 0.19
A's =0.00 cm?
yLN =2.50 cm
M = 2104 kgf.m
fiss=0.12 mm
As = 1.26 cm?
(2910.0 - 1.57 cm?)
Md = 2241 kgfm d =57.00 cm
3 As =0.92 cm? % armad. = 0.19
A's =0.00 cm?
yLN =1.88 cm
M =1 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de calculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =3.15tf Td =26 kgf.m _
1-1 VRd2 = 34.63 tf TRd2 = 1970 kgf.m Vd/VRd2 + Td/TRd2 =0.10
2 Vd =3.02 tf Td = 3 kgf.m _
2-2 VRd2 = 34.63 tf TRd2 = 1970 kgf.m Vd/VRd2 + Td/TRd2 =0.09
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
trechos cisalham esquerda Armad. minima direita Dados torgdo torcéo
1 d =57.00 cm Vmin =9.76 tf
Vc0 = 6.14 tf Aswmin = 1.44 cm2
k=1.00 (2 ramos)
1-1 863c/15
) d =57.00 cm Vmin =9.76 tf
Vc0 = 6.14 tf Aswmin = 1.44 cm?
k=1.00 (2 ramos)
22 863c/ 15
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fck = 250.00 kgf/cm?
Cobrimento = 2.00 cm

AltoQi Eberick V9 Plena

Viga V127

Ecs = 241500 kgf/cm?
Peso especifico = 2500.00 kgf/m3
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DIMENSIONAMENTO DA ARMADURA POSITIVA

vao Armadura
Secgéo Flexdo Torcéo Final de pele
trechos
As =171 cm?
_ Td =199 kgf.m (3910.0 - 2.36 cm?) Taxa = 0.10%
1 retangular xsd:_l?’gglc;ng'm Asl =0.96 cm? d=57.00cm As pele = 1.14 cm?
A's = d.OO om? % armad. = 0.21 Esp Max =15.00 cm
11 bw =19.00 cm yLN = 1.88 cm Aspele=2.28cm? | 0.48cm?
h =60.00 cm As =+ 0.00 cm? (2010.0 - 1.57 cm?) | 2x496.3
A's=+0.00 cm? M =1kgf.m (1.25 cm?)
fiss = 0.00 mm
As =171 cm?
3910.0 - 2.36 cm? =
Md = 3041 kgf.m g e )| Taxa=0.10%
) retangular As = 1.25 cm? =5 -0d0 cm As pele = 1.14 cm?
- % armad. =0.21 =
A's = 0.00 cm? 0 Esp Max =15.00 cm
2.9 bw =19.00 cm yLN =1.88 cm
h =60.00 cm 2x496.3
M = 89 kgf.m (1.25cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexao Verificagao Final
como consolo
Md = 0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =2.17 cm?
Md = 3041 kgf.m (3910.0 - 2.36 cm?)
As = 1.25 cm? _ d=57.00cm
| As=0.00cm izd o ?7271375 kng % armad. = 0.21
yLN = 1.88 cm tir=2.17em 2010.0 - 1.57 cm?)
M = 166 kgf.m
fiss =0.00 mm
Md =0 kgf.m
3 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
Dimensionamento do balanco como consolo
No Relagdo Tipo Tirante Verlflcagag d'a biela Armadura de costura
a/d comprimida
Fd =154 tf
. Hd =0.00 tf Twd = 1.42 kgficm? As,cost =0.10 cm?
2| 014 muito curto Rsd = 0.88 tf Twu = 3851 kgflcm? 563¢/5
As,tir =2.17 cm?
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vao . ~ . ~
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =132 tf Td =199 kgf.m _
1-1 VRd2 = 46.99 tf TRd2 = 3607 kgf.m Vd/VRA2 + Td/TRd2 = 0.08
2 Vd =0.50 tf Td =8 kgf.m _
2-2 VRd2 = 46.99 tf TRd2 = 3607 kgf.m Vd/VRA2 + Td/TRd2 = 0.01
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torcéo Armaq. de
trechos cisalham esquerda direita torcéo
A90 =0.37 cm?
1 d =57.00 cm Vmin = 9.76 tf (2 ramos)
Vc0 =8.33 tf Aswmin = 1.95 cm? he =7.22 cm 26.3c/15
k=1.00 (2 ramos) Ae = 622.06 cm? 28.0¢/ 15
11 36.3¢/ 15 10.0 ¢/ 15
@ 12.5¢/ 15
) d=57.00cm Vmin =9.76 tf
Vc0 = 8.33 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
22 86.3c/ 15
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Viga V128
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
V3 - =
ao ) ) ) Ver|f|_cagao Verlfl_ca(;ao _ Armadura
Secéo Flexdo Torcéo axial axial Final
. ~ de pele
trechos (compressao) (tracéo)
As =1.71 cm?
2912.5 - 2.45 =
Md = 3041 (20. Taxa = 0.10%
tangul kqf cm?) As pele=1.14
) retanguilar A% ._ml 25 o d =56.88 cm cm?
A - 0.00 om? % armad. = Esp Max = 15.00
bw = 19.00 s=0.0u¢m 0.22 cm
1-1 cm yLN =1.89
- cm
h =60.00 cm 2%406.3
M =393 kgf.m | (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificac¢do Verificacdo
No Flexao axial axial Final
(compressao) (tracéo)
As =171 cm?
(2012.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
1 | As=1l25cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =105 kgf.m
fiss = 0.00 mm
As =171 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
5 | As=1l25cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =705 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vao . ~ . .
trechos Cisalhamento Torcao Cisalhamento + Torcao
1 Vd=1.97 tf Td =7 kgf.m _
141 | VRd2 = 46.89 tf TRA2 = 3607 kgf.m Vd/VRd2 + Td/TRa2 =0.04
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados torcéo ~
trechos cisalham esquerda direita torcéo
1 d =56.88 cm Vmin =9.74 tf
Ve = 8.32 tf Aswmin = 1.95 cm?
11 k=1.00 (2 ramos)

86.3c/15
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l m Q- 11:00:12
Viga V129
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao A q
Secao Flexédo Torcéo Final rmadura
de pele
trechos
As =2.70 cm?
4910.0 - 3.14 cm? = 0
Md = 4802 kgfm ((j = 57 00 cm ) TaXa 0_10 /0 2
1 retangular As = 1.97 cm? % arméd 017 As pele = 1.80 cm
A's = 0.00 cm? 0 =0 Esp Max =15.00 cm
11 bw =30.00 cm yLN =1.88 cm
h =60.00 cm 2x6@6.3
M =0 kgf.m (1.87 cm?)
fiss = 0.00 mm
As =2.70 cm?2
4910.0 - 3.14 cm? = 0
Md = 4802 kgfm é =57.00cm ) Taxa 0_10 % 2
5 retangular As = 1.97 cm? ” armlad 017 As pele =1.80 cm
A's = 0.00 cm? 0 =0 Esp Max =15.00 cm
2.2 bw =30.00 cm yLN =1.88 cm
h =60.00 cm 2x6@6.3
M =0 kgf.m (1.87 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
Md = 0 kgf.m
1 As = 0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As = 3.80 cm?
3012.5 - 3.68 cm2
2 As = 3.80 cm? % armad. = 0.20
A's =0.00 cm?
yLN =3.62 cm
M = 6317 kgf.m
fiss = 0.25 mm
As =2.70 cm?
(3212.5 - 3.68 cm?)
3 As =1.97 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.89 cm
M =13 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacdo bielas 45
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Verificacdo de esforcos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =6.04 tf Td = 64 kgf.m _
1-1 VRd2 =74.20 tf TRd2 = 8036 kgf.m Vd/VRd2 + Td/TRd2 =0.09
2 Vd =4.98 tf Td =62 kgf.m _
2-2 VRd2 =74.20 tf TRd2 = 8036 kgf.m Vd/VRa2 + Td/TRd2 = 0.07
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torcéo
1 d =57.00 cm Vmin =9.76 tf
Vc0 =13.16 tf Aswmin = 3.08 cm?
k=1.00 (2 ramos)
11 g6.3¢c/ 15
5 d =57.00 cm Vmin =9.76 tf
Vc0 = 13.16 tf Aswmin = 3.08 cm?
k=1.00 (2 ramos)
22 96.3¢/ 15
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Viga V130
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
V3 - .
ao ) ) ) Ver|f|_cagao Verlfl_ca(;ao _ Armadura
Secéo Flexdo Torcéo axial axial Final d
. ~ e pele
trechos (compressao) (tracéo)
As =171 cm?
2912.5 - 2.45 =
Md = 3041 (20. Taxa = 0.10%
wanaul Kaf cm?) Aspele=1.14
) retanguilar A% ._ml 25 o d =56.88 cm cm?
A - 0.00 om? % armad. = Esp Max = 15.00
bw = 19.00 s=0.0u¢m 0.22 cm
1-1 cm yLN =1.89
- cm
h =60.00 cm 2%406.3
M =413 kgf.m | (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificac¢do Verificacdo
N6 Flexao axial axial Final
(compressao) (tracéo)
As =1.71 cm?
(2012.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
1 | As=1l25cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =470 kgf.m
fiss =0.00 mm
As =1.71 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
5 | As=1l25cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =244 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Véo . ~ . .
trechos Cisalhamento Torcao Cisalhamento + Torcao
1 Vd=1.72tf Td =1 kgf.m _
141 | VRd2 = 46.89tf TRA2 = 3607 kgf.m Vd/VRd2 + Td/TRa2 =0.04
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados tor¢éo ~
trechos cisalham esquerda direita torcéo
1 d =56.88 cm Vmin = 9.74 tf
Ve0 =8.32tf Aswmin = 1.95 cm?
11 k=1.00 (2 ramos)

86.3c/15
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Viga V131
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =2.70 cm?
4910.0 - 3.14 cm? = 0
Md = 4802 kgfm ((j =57.00 cm ) Taxa 0_10 % 5
1 retangular As = 1.97 cm? % arméd 017 As pele =1.80 cm
A's = 0.00 cm?2 0 =0 Esp Max = 15.00 cm
11 bw =30.00 cm yLN = 1.88 cm
h =60.00 cm 2x696.3
M =0 kgf.m (1.87 cm?)
fiss = 0.00 mm
As =2.70 cm?
4¢10.0 - 3.14 cm? = )
Md = 4802 kgfm é =57.00 cm ) Taxa 0_10 % 5
5 retangular As = 1.97 cm? : 0 a As pele =1.80 cm
A's = 0.00 a2 % armad. = 0.17 Esp Max = 15.00 cm
2.2 bw =30.00 cm yLN =1.88 cm
h =60.00 cm 2x696.3
M =10 kgf.m (1.87 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As =2.70 cm?
2916.0 - 4.02 cm?
1 As =1.98 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =6 kgf.m
fiss = 0.00 mm
As =6.18 cm?
(3216.0 - 6.03 cm?)
Md = 14437 kgfm d =56.70 cm
2 As =6.18 cm? % armad. = 0.34
A's =0.00 cm?
yLN =5.90 cm
M = 10279 kgf.m
fiss = 0.28 mm
Md =0 kgf.m
3 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas
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Verificagdo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =8.74 tf Td =151 kgf.m _
1-1 VRd2 =74.20 tf TRd2 = 8036 kgf.m Vd/VRA2 + Td/TRd2 =0.14
2 Vd =7.55tf Td =59 kgf.m _
2-2 VRd2 =74.20 tf TRd2 = 8036 kgf.m Vd/VRd2 + Td/TRa2 =0.11
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torcéo
1 d=57.00cm Vmin = 9.76 tf
Vc0 = 13.16 tf Aswmin = 3.08 cm?
k=1.00 (2 ramos)
1-1 g6.3c/15
5 d =57.00 cm Vmin =9.76 tf
Vc0 =13.16 tf Aswmin = 3.08 cm?
k=1.00 (2 ramos)
22 863¢c/15
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Viga V132
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
V3 - =
ao ) ) ) Ver|f|_cagao Verlfl_ca(;ao _ Armadura
Secéo Flexdo Torcéo axial axial Final
. ~ de pele
trechos (compressao) (tracéo)
As =1.71 cm?
2912.5 - 2.45 =
Md = 3041 (20. Taxa = 0.10%
tangul kqf cm?) As pele=1.14
) retanguilar A% ._ml 25 o d =56.88 cm cm?
A - 0.00 om? % armad. = Esp Max = 15.00
bw = 19.00 s=0.0u¢m 0.22 cm
1-1 cm yLN =1.89
- cm
h =60.00 cm 2%406.3
M =419 kgf.m | (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificac¢do Verificacdo
No Flexao axial axial Final
(compressao) (tracéo)
As =171 cm?
(2012.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
1 | As=1l25cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M = 135 kgf.m
fiss = 0.00 mm
As =171 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
5 | As=1l25cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =563 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vao . ~ . .
trechos Cisalhamento Torcao Cisalhamento + Torcao
1 Vd =1.83tf Td =8 kgf.m _
141 | VRd2 = 46.89 tf TRA2 = 3607 kgf.m Vd/VRd2 + Td/TRa2 =0.04
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados torcéo ~
trechos cisalham esquerda direita torcéo
1 d =56.88 cm Vmin =9.74 tf
Ve = 8.32 tf Aswmin = 1.95 cm?
11 k=1.00 (2 ramos)

86.3c/15
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Viga V133
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =171 cm?
2912.5 - 2.45 cm? =
1 retangular As = 1.25 e : p cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M = 88 kgf.m (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
As =171 cm?
2912.5 - 2.45 cm?
1 As =125 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =152 kgf.m
fiss = 0.00 mm
As =1.71 cm?
2912.5 - 2.45 cm?
2 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =2 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

45

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =0.48 tf Td =2 kgf.m _
141 | VRd2 = 46.89 tf TRA2 = 3607 kgf.m Vd/VRAZ + Td/TRd2 = 0.01
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
.Dados Armad. a Armad. minima Af.ma.d- a Dados torcao Armaq. de
trechos cisalham esquerda direita torgéo
1 d =56.88 cm Vmin =9.74 tf
Vc0 =8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
-1 563¢c/15
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Viga V134
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =171 cm?
3910.0 - 2.36 cm? =
Md = 3041 kgf.m - o) Taxa = 0.10%
1 retangular As = 1.25 cm? =5 -0d0 cm As pele = 1.14 cm?
- % armad. =0.21 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.88 cm
h =60.00 cm 2x496.3
M =83 kgf.m (1.25 cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As=1.71 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgfm d =56.88 cm
2 As =125 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =152 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =0.48 tf Td =35 kgf.m _
141 | VRd2 = 46.99tf TRA2 = 3607 kgf.m VdiVRd2 + Td/TRd2 = 0.02
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcso Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =57.00 cm Vmin = 9.76 tf
Vc0 =8.33 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-1 p6.3¢c/ 15
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Viga V135
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secgéo Flexdo Torcéo Final rmadura
de pele
trechos
As =171 cm?
2912.5 - 2.45 cm? = 0
Md = 3514 kgfm ((j =56.88 cm ) Taxa 0_10 % 2
1 retangular As = 1.45 e % arméd 022 As pele =1.14 cm
A's = 0.00 cm?2 0 =0 Esp Max = 15.00 cm
12 bw =19.00 cm yLN =2.18 cm
h =60.00 cm 2x496.3
M = 2163 kgf.m (1.25 cm?)
fiss = 0.07 mm
As =171 cm?
2¢12.5 - 2.45 cm? =
5 retangular As = 1.25 cm? : p cm As pele = 1.14 cm?
- % .=0.22 =
A's = 0.00 cm? o arma Esp Max = 15.00 cm
3.3 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M = 745 kgf.m (1.25 cm?)
fiss =0.01 mm
As =1.71 cm?
B (2912.5 - 2.45 cm?) Taxa = 0.10%
3 retangular "Xlsd__lsgglc rI;%f.m gi/ = 56.8d8 crr(w) 29 As pele = 1.14 cm?
- armad. = 0. =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
44 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x496.3
M =384 kgf.m (1.25cm?)
fiss = 0.00 mm
As =1.71 cm?
B (2912.5 - 2.45 c?) Taxa = 0.10%
4 retangular X'Sd__lsgglc;%f'm d= 56-8d8 cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
5.5 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x496.3
M = 368 kgf.m (1.25cm?)
fiss = 0.00 mm
As =1.71 cm?
3 (2012.5 - 2.45 cm?) Taxa = 0.10%
5 retangular Xsd_—nggl(:rI:]%f.m d= 56-8d8 cm As pele = 1.14 cm?
- % armad. = 0.22 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
6-6 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x416.3
M = 439 kgf.m (1.25cm?)
fiss = 0.00 mm
As =1.71 cm?
2¢12.5 - 2.45 cm? = 0
Md = 3041 kgfm g =56.88 cm ) Taxa 0_10/0 5
6 retangular As = 1.25 e o . o0 As pele = 1.14 cm
: armad. = 0. =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
7.7 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x416.3
M = 848 kgf.m (1.25cm?)
fiss =0.01 mm
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Vao Armad
Secio Flexao Torcéo Final rmadura
de pele
trechos
As=1.71 cm?
~ (2012.5 - 2.45 cm?) Taxa = 0.10%
, retangular Xlsd_—féitl rl;ng-m d = 56.88 cm As pele = 1.14 cm?
T % armad. = 0.22 =
A% = 0.00 oz 0 Esp Max =15.00 cm
89 bw =19.00 cm yLN =2.02 cm
h = 60.00 cm 2x446.3
M = 2002 kgf.m (1.25 cm?)
fiss = 0.06 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As=1.71 cm?
(2¢12.5 - 2.45 cm?)
Md = 3041 kgf.m d =56.88 cm
1 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =72 kgf.m
fiss = 0.00 mm
Md = 0 kgf.m
5 As = 0.00 cm?
A's = 0.00 cm?
yLN =0.00 cm
As =1.71 cm?
(2912.5 - 2.45 cm?)
Md = 3041 kgf.m d =56.88 cm
3 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =415 kgf.m
fiss = 0.00 mm
As =1.71 cm?
(2912.5 - 2.45 c?)
Md = 3041 kgf.m d =56.88 cm
4 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M = 1053 kgf.m
fiss = 0.02 mm
As =1.71 cm?
2912.5 - 2.45 cm?
Md = 3041 kgf.m ((-j =56.88 cm )
5 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M = 1106 kgf.m
fiss = 0.02 mm
_ As =1.71 cm?
Md_— 3041 k%f.m (2812.5 - 2.45 cm?)
6 25 —_%ZO%CmZ d =56.88 cm
s =0.00cm % armad. =0.22
yLN =1.89 cm
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No Flexdo Final
M = 1101 kgf.m
fiss = 0.02 mm
As =171 cm?
2912.5 - 2.45 cm?
7 As =1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =969 kgf.m
fiss =0.01 mm
As =171 cm?
2912.5 - 2.45 cm?
8 As = 1.25 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =322 kgf.m
fiss = 0.00 mm
Md =0 kgf.m
9 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =171 cm?
(2012.5 - 2.45 cm?)
10 As =125 cm? % armad. = 0.22
A's =0.00 cm?
yLN =1.89 cm
M =70 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacéo bielas 45
Verificacdo de esforcos limites
véo Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =4.05 tf Td = 40 kgf.m _
12 | VRd2 = 46.89 tf TRA2 = 3607 kgf.m VA/VRA2 + Td/TRd2 = 0.10
2 Vd =3.45tf Td =1kgf.m _
33 | VRd2 = 46.89tf TRA2 = 3607 kgf.m Vd/iVRd2 + Td/TRd2 = 0.07
3 Vd =3.29 tf Td =2 kgf.m _
4-4 | VRd2 =46.89 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.07
4 Vd =3.33 tf Td =0kgf.m _
55 | VRA2 = 46.89 tf TRA2 = 3607 kgf.m VA/VRA2 + Td/TRd2 = 0.07
5 Vd =3.39tf Td =2 kgf.m _
6-6 | VRA2 = 46.89 tf TRA2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.07
6 Vd =3.72tf Td =0kgf.m _
77 | VRd2 = 46.89tf TRA2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
7 Vd =4.08 tf Td =40 kgf.m _
89 | VR2 = 46.89 tf TRA2 = 3607 kgf.m VA/VRA2 + Td/TRd2 = 0.10
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
.Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armaq. de
trechos cisalham esquerda direita torgéo
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
_Dados Armad. a Armad. minima Ar?“a.d- a Dados torcéo Artmaq. de
trechos cisalham esquerda direita oreao
1 d =56.88 cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-2 76.3c/15
2 d =56.88 cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
3-3 26.3c/15
3 d =56.88 cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
4-4 26.3c/15
4 d =56.88 cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
5-5 96.3c/15
5 d =56.88 cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
6-6 9 6.3c/15
6 d =56.88 cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
7-7 9 6.3c/15
7 d =56.88 cm Vmin =9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
8-9

2 6.3¢c/15
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Viga V136
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vé&o Armad
Secao Flexdo Torcéo Final rmadura
de pele
trechos
As =171 cm?
2912.5 - 2.45 cm? =
Md = 3041 kgfm ((j =56.88 cm ) Taxa 0_10% 2
1 retangular As = 1.25 e % . 2000 As pele =1.14 cm
: armad. = 0. =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
11 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M = 1207 kgf.m (1.25 cm?)
fiss = 0.02 mm
As =171 cm?
2916.0 - 4.02 cm? = 9
5 retangular As = 1.25 cm? : p cm As pele = 1.14 cm?
- % .=0.35 =
A's = 0.00 cm? 0 arma Esp Max =15.00 cm
2.9 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =704 kgf.m (1.25cm?)
fiss = 0.00 mm
As =171 cm?
~ (2¢16.0 - 4.02 cm?) Taxa = 0.10%
3 retangular "Xlsd__lsgglc rI;%f.m gi/ = 56.7d0 crr(w) 25 As pele = 1.14 cm?
- armad. = 0. =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
33 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x496.3
M =726 kgf.m (1.25cm?)
fiss = 0.00 mm
As =171 cm?
_ (22¢16.0 - 4.02 cm?) Taxa = 0.10%
4 retangular X'Sd__lsgglc;%f'm d= 56-7d0 cm As pele = 1.14 cm?
- % armad. = 0.35 =
A's = 0.00 cm?2 0 Esp Max =15.00 cm
4-4 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x496.3
M =719 kgf.m (1.25cm?)
fiss = 0.00 mm
As =1.71 cm?
_ (2216.0 - 4.02 cm?) Taxa = 0.10%
5 retangular Xsd_—nggl(:rI:]%f.m d= 56-7d0 cm As pele = 1.14 cm?
- % armad. = 0.35 =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
5.6 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x416.3
M =719 kgf.m (1.25cm?)
fiss = 0.00 mm
As =1.71 cm?
2¢16.0 - 4.02 cm? = 0
Md = 3041 kgf.m (20760 .02 cm?) Taxa=010%
6 retangular As = 1.25 e o . o s As pele = 1.14 cm
: armad. = 0. =
A's = 0.00 cm?2 0 Esp Max = 15.00 cm
7.7 bw =19.00 cm yLN =1.89 cm
h =60.00 cm 2x416.3
M =720 kgf.m (1.25cm?)
fiss = 0.00 mm
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Vao

Secao Flexdo Torcéo Final Armadura
de pele
trechos
As =1.71 cm?
~ (2216.0 - 4.02 cm?) Taxa = 0.10%
7 retangular Xlsd:lsgg]&;%fm d=56.70 cm As pele =1.14 cm?
T % armad. = 0.35 =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
8-8 bw =19.00 cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =726 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =1.71 cm?
_ (2¢16.0 - 4.02 c?) Taxa = 0.10%
8 retangular Xsd__]?gg]&rl;%fm d=56.70 cm As pele =1.14 cm?
T % armad. = 0.35 =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
9.9 | bw=19.00cm yLN = 1.89 cm
h =60.00 cm 2x496.3
M =732 kgf.m (1.25 cm?)
fiss = 0.00 mm
As =1.71 cm?
2916.0 - 4.02 cm? =
9 retangular As = 1.25 cm2 0/— . b Crrg) 25 As pele =1.14 cm
: armad. = 0. =
A's = 0.00 cm? 0 Esp Max = 15.00 cm
10-10 bv! =19.00 cm yLN =1.89 cm
h =60.00 cm 2x496.3
M = 795 kgf.m (1.25cm?)
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexao Final
As =171 cm?
(20¢16.0 - 4.02 c?)
Md = 3041 kgf.m d =56.70 cm
1 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M =582 kgf.m
fiss = 0.00 mm
As =171 cm?
2016.0 - 4.02 cm?
2 As =127 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.92 cm
M = 1980 kgf.m
fiss = 0.03 mm
As =171 cm?
(2016.0 - 4.02 cm?)
Md = 3041 kgfm d=56.70 cm
3 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M = 1443 kgf.m
fiss = 0.01 mm
Md = 3041 kgf.m As =171 cm?
4 As =1.25 cm? (2216.0 - 4.02 cm?)
A's =0.00 cm? d=56.70cm

yLN =1.89 cm

% armad. = 0.35
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NG Flexdo Final
M = 1458 kgf.m
fiss = 0.02 mm
As=1.71 cm?
2916.0 - 4.02 cm?
Md = 3041 kgf.m ((j =56.70 cm )
5 As = 1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M = 1457 kgf.m
fiss = 0.02 mm
Md =0 kgf.m
6 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As=1.71 cm?
2916.0 - 4.02 cm?
Md = 3041 kgf.m Ej =56.70 cm )
7 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M = 1460 kgf.m
fiss = 0.02 mm
As =1.71 cm?
(2916.0 - 4.02 cm?)
Md = 3041 kgf.m d =56.70 cm
8 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M = 1452 kgf.m
fiss = 0.02 mm
As =1.71 cm?
(20¢16.0 - 4.02 c?)
Md = 3041 kgf.m d =56.70 cm
9 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M = 1449 kgf.m
fiss = 0.01 mm
As =1.71 cm?
(2216.0 - 4.02 cm?)
Md = 3041 kgf.m d =56.70 cm
10 As =1.25 cm? % armad. = 0.35
A's =0.00 cm?
yLN =1.89 cm
M = 1461 kgf.m
fiss = 0.02 mm
As =1.71 cm?
(2916.0 - 4.02 cm?)
Md = 3041 kgf.m d =56.70 cm
1 As =1.25 cm? % armad. =0.35
A's =0.00 cm?
yLN =1.89 cm

M = 1387 kgf.m
fiss = 0.01 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacéo bielas 45
Verificagdo de esforcos limites
Vao . . . ~
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =5.55 tf Td =2 kgf.m _
1-1 VRd2 = 46.89 tf TRd2 = 3607 kgf.m Vd/VRA2 + Td/TRd2 =0.12
2 Vd =4.78 tf Td =0 kgf.m _
2-2 VRd2 = 46.75 tf TRd2 = 3607 kgf.m Vd/VRA2 + Td/TRd2 =0.10
3 Vd =4.69 tf Td =0 kgf.m _
33 | VRd2=46.751f TR2 = 3607 kgf.m Vd/VR2 + Td/TRd2 = 0.10
4 Vd =4.64 tf Td =0 kgf.m _
4-4 VRd2 = 46.75 tf TRd2 = 3607 kgf.m Vd/VRA2 + Td/TRd2 =0.10
5 Vd =4.65 tf Td =0 kgf.m _
56 | VRA2=46.75 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 =0.10
6 Vd =4.65tf Td=0kgf.m _
7-7 VRd2 = 46.75 tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 = 0.10
7 Vd =4.70 tf Td =0 kgf.m _
88 | VRA2=46.75tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 =0.10
8 Vd =4.68 tf Td =0 kgf.m _
99 | VRA2=46.75tf TRd2 = 3607 kgf.m Vd/VRd2 + Td/TRd2 =0.10
9 Vd=4.63tf Td=1kgf.m _
10-10 VRd2 = 46.75 tf TRd2 = 3607 kgf.m Vd/VRA2 + Td/TRd2 =0.10
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =56.88 cm Vmin = 9.74 tf
Vc0 = 8.32 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
1-1 86.3¢/15
2 d =56.70 cm Vmin =9.71 tf
Vc0 = 8.29 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
2-2 86.3¢/15
3 d =56.70 cm Vmin =9.71 tf
Vc0 =8.29 tf Aswmin = 1.95 cm?
k =1.00 (2 ramos)
3-3 2 6.3¢/15
4 d =56.70 cm Vmin =9.71 tf
Vc0 = 8.29 tf Aswmin = 1.95 cm?2
k=1.00 (2 ramos)
4-4 2 6.3¢/15
5 d =56.70 cm Vmin =9.71 tf
Vc0 = 8.29 tf Aswmin = 1.95 cm?2
k=1.00 (2 ramos)
5-6 86.3¢/15
6 d=56.70cm Vmin =9.71 tf
Ve0 = 8.29 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
71 36.3c/15
7 d=56.70cm Vmin =9.71 tf
Ve0 = 8.29 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
8-8 86.3¢/ 15
8 d =56.70 cm Vmin =9.71 tf
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
_Dados Armad. a Armad. minima Ar?“a.d- a Dados torcéo Armacj. de
trechos cisalham esquerda direita torcéo
Vc0 = 8.29 tf Aswmin = 1.95 cm?
9-9 k=1.00 (2 ramos)
96.3c/15
9 d =56.70 cm Vmin =9.71 tf
Ve =8.29 tf Aswmin = 1.95 cm?
k=1.00 (2 ramos)
10-10 g6.3c/15
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Relatério de Esforcos
Viga V101
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 Ll,_;rrr% Perm. Acid. Nd | Rd | Vd | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.05
- -39.97
1 ’ 71.00 | 915.00 0.00 | 0.00 | 0.00 | 4.97
71.00
-4330.92
P3 60.00 4.12
166.00 894,73
2 130.00 130.00 | 915.00 0.00 | 0.00 | 0.00 | 1.34
-403.86
P4 60.00 0.67
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Viga V102
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 é_;rrga Perm. | Acid. Nd | Rd vd Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) (tf) (tf) | (kgf.m) | (kgf.m) | (kgf.m) (cm)
60.00 1.24
336.00 66199
1 300.00 300.00 | 915.00 0.00 | 0.00 | 0.00| 2.83 490.61
-2771.70
60.00 8.23
1 -11163.82
2 850 | 9100 | 91500 | 0.00 |0.00|0.00]| 10.15
91.00
-15.86
19.00 -0.14
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Viga V103
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. Nd | Rd | Vd | Rméax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.60
25.64
288.50
1 261.00 261.00 | 375.00 | 0.00 | 0.00 | 0.00 | 6.54
-16823.25
60.00 4.19
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Viga V104
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. Nd | Rd | Vd | Rméax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.78
14.58
288.50
1 261.00 261.00 | 375.00 | 0.00 | 0.00 | 0.00 | 8.25
-21761.21
60.00 5.25
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Viga V105
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. | Nd | Rd Vd | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
60.00 0.83
844.73
336.00
1 300.00 300.00 | 915.00 0.00 | 0.00|0.00| 3.80 889.07
-4860.79
60.00 18.10
-29617.76
118.50
2 91.00 91.00 | 915.00 0.00 | 0.00| 0.00 | 25.75
16.18
19.00 -0.32
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Viga V106
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. Nd | Rd | Vd | Rméax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.78
1.87
288.50
1 261.00 261.00 | 375.00 0.00 | 0.00 | 0.00 | 8.21
-21665.66
60.00 5.23
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Viga V107
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. Nd | Rd | Vd | Rméax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.75
288.50 182
1 261.00 261.00 | 375.00 | 0.00 | 0.00 | 0.00 | 7.96
-20930.29
60.00 5.07
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Viga V108
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. | Nd | Rd Vd | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
60.00 0.84
829.89 -0.42
1 336.00 300.00 | 915.00 0.00 | 0.00|0.00| 3.78 880.28
300.00 ’ ’ ) : : : '
-4814.40
60.00 17.91
-29253.14
118.50
2 91.00 91.00 | 915.00 0.00 | 0.00| 0.00 | 25.44
14.45
19.00 -0.32
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Viga V109
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. Nd | Rd | Vd | Rmax | Mdméax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.75
288.50 210
1 ) 261.00 | 375.00 0.00 | 0.00 | 0.00 | 7.92
261.00
-20824.58
60.00 5.05
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Viga V110
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. Nd | Rd | Vd | Rméax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.77
0.44
288.50
1 261.00 261.00 | 375.00 | 0.00 | 0.00 | 0.00 | 8.15
-21469.41
60.00 5.19
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Viga V111
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 é_;rrga Perm. | Acid. Nd | Rd vd Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) (tf) (tf) | (kgf.m) | (kgf.m) | (kgf.m) (cm)
60.00 1.22
336.00 644.00
1 300.00 300.00 | 915.00 0.00 | 0.00 | 0.00| 2.88 481.01
-2894.89
60.00 8.66
1 -11981.76
2 850 | 9100 | 91500 | 000 |0.00|0.00 | 10.84
91.00
-14.77
19.00 -0.15
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Viga V112
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd | Rd | Vd | Rmax | Mdmax Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
19.00 1.35
222,50 268,80
1 203'50 203.50 | 915.00 0.00 | 0.00 | 0.00 | 2.13 1245.91
1125.23 | -163.40
19.00 1.99
1124.82 | -162.94
2 222.50 203.50 | 915.00 0.00 | 0.00 | 0.00 | 2.14 1245.36
203.50 ’ ’ ’ ' ' ' '
-570.10
19.00 1.35
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Viga V113
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. Nd | Rd | Vd | Rméax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.79
13.31
288.50
1 261.00 261.00 | 375.00 | 0.00 | 0.00 | 0.00 | 8.32
-21968.82
60.00 5.30
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Viga V114
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ll,_;rrr% Perm. | Acid. Nd | Rd | Vd | Rméax | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.12
8.37
120.00
1 101.00 101.00 | 915.00 0.00 | 0.00 | 0.00 | 2.76
-1955.91
19.00 2.94
- -1666.13
2 63.00 63.00 | 915.00 0.00 | 0.00 | 0.00| 1.71
-1159.88
30.00 2.57
-1100.98
3 110.50 | 915.00 0.00 | 0.00 | 0.00 | 3.40
1374.78
19.00 -0.10
1450.34
4 140.50 | 915.00 0.00 | 0.00 | 0.00 | 4.12
-2472.87
30.00 4.48
-2532.36
5 33.00 | 915.00 0.00 | 0.00 | 0.00 | 2.54
-1637.88
177.50
153.00 19.00 -0.09
-1939.36
6 101.00 | 915.00 0.00 | 0.00 | 0.00 | 2.80
-2.37
19.00 -0.11
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Viga V115
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. | Acid. Nd | Rd | Vd | Rméax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.64
27.80
288.50
1 261.00 261.00 | 375.00 | 0.00 | 0.00 | 0.00 | 6.91
-17867.64
60.00 441
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I 5 : Q - 11:00:12
Viga V116
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 Ll,_;rrr% Perm. Acid. Nd | Rd vd Rméax | Mdmax Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) (t) (t) (kgf.m) | (kgf.m) (kgf.m) (cm)
19.00 -0.07
118.00 -206.40
1 . 90.50 | 915.00 0.00 |0.00|0.00| 5.05
90.50
-4453.67
40.00 14.80
-9694.10
2 52.50 | 915.00 0.00 | 0.00|0.00| 16.24
3218.46
30.00 -0.17
3092.16
3 0.00 | 915.00 0.00 |0.00|0.00| 272
3292.37
0.00 -0.17
441.00 3292.37
4 420'00 285.00 | 285.00 0.00 | 0.00|0.00 | 4.04 4429.08 -0.23
' 742.11
0.00 -0.15
742.11
5 0.00 | 915.00 0.00 |0.00|0.00| 4.13
464.34
30.00 -0.14
655.44
6 22.50 | 915.00 0.00 | 0.00 | 0.00 | 22.36
-11182.76
40.00 20.09
-6864.43
7 90.50 | 915.00 0.00 |0.00|0.00| 6.15
-1429.57
220.50
193.00 19.00 -0.12
-1431.93
8 83.50 | 915.00 0.00 |0.00|0.00| 2.33
-35.14
19.00 -0.17
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I 5 : Q . 11:00:12
Viga V117
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ll,_;rr?a Perm. | Acid. Nd | Rd | Vd | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) | (tfF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
14.00 1.18
-22.54
470.50
1 456.50 456.50 | 140.00 0.00 | 0.00 | 0.00 | 2.22 1564.88 -0.44
' -1347.95
14.00 2.76
. -1339.51
2 316.00 316.00 | 140.00 0.00 | 0.00 | 0.00 | 1.67 248.82
-441.06
14.00 1.01
165.00 -437.17
3 151:00 151.00 | 140.00 0.00 | 0.00 | 0.00 | 0.99
-937.04
14.00 1.94
-940.35
372.50
4 356.00 356.00 | 140.00 0.00 | 0.00 | 0.00 | 1.76 834.35 -0.16
' -199.28
19.00 0.89
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I 5 : Q . 11:00:12
Viga V118
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ll,_;rrr% Perm. | Acid. Nd | Rd | Vd | Rmax | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
14.00 117
-314.74
470.50
1 456.50 456.50 | 140.00 0.00 | 0.00 | 0.00 | 2.24 1247.58 -0.20
' -1697.88
14.00 2.93
-1593.57
2 316.00 | 140.00 0.00 | 0.00 | 0.00 | 1.90 482.13 -0.02
495.00 2498
48100 | 1400
134.94
3 151.00 | 140.00 0.00 | 0.00 | 0.00 | 2.34
-2604.31
14.00 1.67
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I 5 : Q . 11:00:12
Viga V119
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ll,_;rr?a Perm. | Acid. Nd | Rd | Vd | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) | (tfF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
14.00 2.17
£80.00 -2873.85
1 558.00 558.00 | 210.00 0.00 | 0.00 | 0.00 | 3.04 2076.59
-726.45
30.00 2.12
300.00 -662.24
2 270:00 270.00 | 210.00 0.00 | 0.00 | 0.00 | 2.84
-4093.43
30.00 4.12
-4244.41
280.00
3 25550 25550 | 210.00 0.00 | 0.00 | 0.00 | 3.00
35.14
19.00 -1.23
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I 5 : Q - 11:00:12
Viga V120
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. Acid. Nd Rd | Vd | Rméx | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 -0.05
98.50 39,09
1 ' 71.00 | 915.00 0.00 | 0.00 | 0.00 | 5.29
71.00
-4638.27
60.00 4.30
126.00 -1077.64
2 90.00 90.00 | 915.00 0.00 | 0.00 | 0.00 | 1.34
-382.41
60.00 0.33
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Viga V121
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ll,_;rr?a Perm. Acid. Nd Rd Vd | Rmax | Mdmax Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) (tf) (t) (t) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 3.24
205.50 -2235.38
1 ’ 186.50 | 855.00 0.00 0.00 | 0.00 | 5.29 561.59
186.50
-1395.68
19.00 5.09
-1373.95
197.50
2 178.50 178.50 | 855.00 0.00 0.00 | 0.00 | 4.90 459.59
' -2036.67
19.00 6.17
-2140.45
3 | 20750 | 16850 | 85500 | 0.00 | 0.00 | 0.00 | 5.07 948,52
188.50
-810.92
19.00 4.53
202.50 -194.94
4 183.50 183.50 | 855.00 0.00 0.00 | 0.00 | 5.92 1220.83
' -2088.48
19.00 5.99
-1946.80
195.00
5 176.00 | 855.00 0.00 0.00 | 0.00 | 4.65 108.96
176.00
-1988.30
19.00 6.02
202.50 -2131.85
6 ’ 183.50 | 855.00 0.00 0.00 | 0.00 | 5.07 1199.61
183.50
-176.89
19.00 4.70
207.50 "792.19
7 ’ 188.50 | 855.00 0.00 0.00 | 0.00 | 5.64 994.99
188.50
-2147.67
19.00 6.20
-2041.47
197.50
8 178.50 | 855.00 0.00 0.00 | 0.00 | 4.39 504.09
178.50
-1372.29
19.00 5.06
205.50 -1389.82
9 550 | 18650 | 855.00 | 0.00 | 0.00 | 0.00 | 4.61 556.46
186.50
-2246.61
19.00 2.85
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Viga V122
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 Ll,_;rrr% Perm. | Acid. | Nd | Rd Vd | Rmax | Mdmax Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 5.57
-148.39
610.50
1 591.50 591.50 | 285.00 | 0.00 | 0.00| 0.00 | 12.85 11062.65 -0.79
' -12962.25
19.00 14.27
-12921.56
600.00
2 581.00 581.00 | 285.00 | 0.00 | 0.00| 0.00| 11.10 3286.25 -0.36
' -12853.79
19.00 14.45
61050 -12894.50
3 591'50 591.50 | 285.00 | 0.00 | 0.00| 0.00 | 13.54 11065.29 -0.79
' -149.67
19.00 5.17
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Viga V123
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd Rd | Vd | Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
30.00
64.00 -190.90
1 40.00 40.00 | 140.00 0.00 | 0.00 | 0.00 | 1.85
-1338.24
30.00 2.64
-1748.62
2 | 9950 1 g050 | 14000 | 0.00 | 0.00 | 0.00 | 1.84
80.50 ' ’ ’ ' ' '
-3.31
14.00 -0.10
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Viga V124
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd Rd | Vd | Rméx | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
30.00
64.00 -440.80
1 40.00 40.00 | 140.00 0.00 | 0.00 | 0.00 | 4.13
-3044.87
30.00 5.84
-3960.08
99.50
2 80.50 80.50 | 140.00 0.00 | 0.00 | 0.00 | 4.08
8.37
14.00 -0.23
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Viga V125
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd Rd | Vd | Rméx | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
30.00
64.00 -119.00
1 40.00 40.00 | 140.00 0.00 | 0.00 | 0.00 | 1.60
-1105.01
30.00 2.29
. -1513.54
2 80:50 80.50 | 140.00 0.00 | 0.00 | 0.00 | 1.61
-2.84
14.00 -0.10
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Viga V126
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. Acid. Nd Rd | Vd | Rméx | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
30.00 -0.01
20.00 -494.22
1 40.00 40.00 | 210.00 0.00 | 0.00 | 0.00 | 3.15
-2631.04
30.00 4.40
102.50 -2956.03
2 80.50 80.50 | 210.00 0.00 | 0.00 | 0.00 | 3.02
-0.98
14.00 -0.08
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Viga V127
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd Rd | vd | Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
14.00 -0.07
1.24
1| Y0 100 | 28500 | 000 | 000 | 0.00 | 132
-223.91
19.00 1.32
-234.06
206.50
2 187.50 187.50 | 285.00 0.00 | 0.00 | 0.00 | 0.50 114.80
11.12
19.00 0.22
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Viga V128
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 Ié_;rrr% Perm. Acid. Nd | Rd | Vd | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
40.00 0.95
255 00 -146.18
1 ) 219.00 | 915.00 0.00 | 0.00 | 0.00 | 1.97 538.18
219.00
-1017.40
40.00 1.42
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Viga V129
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. Acid. Nd | Rd | Vd | Rmax | Mdméax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
14.00 -0.52
0.48
198.00
1 18150 181.50 | 1080.00 0.00 | 0.00 | 0.00 | 6.04
-9085.73
19.00 7.76
P -9038.79
2 187.50 187.50 | 450.00 0.00 | 0.00 | 0.00 | 4.98
1.37 -17.55
19.00 -0.08
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I 5: Q- 11:00:12
Viga V130
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd Rd | Vd | Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
40.00 1.26
-648.27
255.00
1 19.00 219.00 | 915.00 0.00 | 0.00 | 0.00 | 1.72 588.95 -0.09
' -331.31
40.00 1.09
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I 5 : Q - 11:00:12
Viga V131
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 Ié_;rrr% Perm. Acid. Nd | Rd | Vd | Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) | (tfF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
14.00 -0.65
198.00 o7
1 18150 181.50 | 1080.00 | 0.00 | 0.00 | 0.00 | 8.74
-14437.11
19.00 11.66
-14324.72
206.50
2 187.50 187.50 | 450.00 0.00 | 0.00 | 0.00 | 7.55
19.94
19.00 -0.06




AltoQi Eberick V9 Plena

108

10/3/2017
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Viga V132
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd Rd | vd | Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
40.00 1.00
255.00 19581
1 ) 219.00 | 915.00 0.00 | 0.00 | 0.00 | 1.83 571.90
219.00
-782.32
40.00 1.33
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Viga V133
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
L Esforco
Carga distribuida axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd Rd | Vd | Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
19.00 0.37
206.50 21038
1 187:50 187.50 | 285.00 0.00 | 0.00 | 0.00 | 0.48 113.56
0.34 -3.13
19.00 0.23
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Viga V134
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga distribuida Esfqrgo
axial
Pilar ?201'8 é_;rrga Perm. Acid. Nd Rd | Vd | Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
14.00 0.21
13.55
198.00
1 18150 181.50 | 285.00 0.00 | 0.00 | 0.00 | 0.48 107.15
-209.66
19.00 0.36
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Viga V135
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 Ll,_;rr?a Perm. | Acid. Nd | Rd | Vd | Rmax | Mdméx Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 2.48
-115.70
1 300.00 | 285.00 0.00 | 0.00 | 0.00 | 4.05 3513.57
1674.56
25.00 -0.64
1636.32
2 275.00 | 285.00 0.00 | 0.00 | 0.00 | 3.88 3024.70
-700.03
25.00 4.22
-702.65
300.00
3 275,00 275.00 | 285.00 0.00 | 0.00 | 0.00 | 3.45 1208.59 -0.80
-1731.85
25.00 411
-1727.96
299.83
4 274.83 | 285.00 0.00 | 0.00 | 0.00 | 3.29 629.73
274.83
-1811.53
25.00 3.97
-1810.35
300.17
5 27517 275.17 | 285.00 0.00 | 0.00 | 0.00 | 3.33 607.75 -0.75
-1801.89
25.00 3.99
300.00 -1803.93
6 275.00 275.00 | 285.00 0.00 | 0.00 | 0.00 | 3.39 722.43
-1584.93
25.00 4.15
-1588.37
300.00
7 275.00 275.00 | 285.00 0.00 | 0.00 | 0.00 | 3.72 1380.12 -0.80
' -550.43
25.00 4.17
-544.85
8 275.00 | 285.00 0.00 | 0.00 | 0.00 | 4.08 3037.90
600.00 1585.66
578:00 25.00 -0.60
1626.82
9 278.00 | 285.00 0.00 | 0.00 | 0.00 | 3.74 3250.06
-112.31
19.00 2.29
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Viga V136
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 Ll,_;rrrga Perm. | Acid. Nd | Rd | Vd | Rméax | Mdmax Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 2,71
-910.35
322.00
1 295.00 295.00 | 915.00 0.00 | 0.00 | 0.00 | 5.55 1880.01 -0.04
' -3078.58
35.00 6.61
-2435.96
300.00
2 265.00 265.00 | 915.00 0.00 | 0.00 | 0.00 | 4.78 1101.70 -0.03
: -2183.03
35.00 5.78
-2253.61
300.00
3 265.00 265.00 | 915.00 0.00 | 0.00 | 0.00 | 4.69 1135.54 -0.03
' -2279.13
35.00 5.81
-2265.73
300.00
4 265.00 265.00 | 915.00 0.00 | 0.00 | 0.00 | 4.64 1124.73 -0.03
' -2276.61
35.00 5.84
-2277.46
5 132.50 | 915.00 0.00 | 0.00 | 0.00 | 4.65
1121.59
0.00 -0.03
1121.59
6 132.50 | 915.00 0.00 | 0.00 | 0.00 | 4.48
-2272.82
35.00 5.84
-2282.61
300.00
7 265.00 265.00 | 915.00 0.00 | 0.00 | 0.00 | 4.65 1125.84 -0.03
' -2261.87
35.00 5.87
-2269.05
300.00
8 265.00 265.00 | 915.00 0.00 | 0.00 | 0.00 | 4.70 1135.99 -0.03
' -2264.77
35.00 5.82
-2225.87
300.00
9 265.00 265.00 | 915.00 0.00 | 0.00 | 0.00 | 4.68 1146.26 -0.03
' -2283.30
35.00 5.81
10 300.00 | 265.00 | 915.00 0.00 | 0.00 | 0.00 | 4.63 1242.78 -2133.18 | -0.02




AltoQi Eberick V9 Plena 113
10/3/2017
Ig: Q- 11:00:12
Dados Envoltdria
Carga Esforco
distribuida axial
pilar | P90 | 10 | perm | Acid. | Nd | Rd | Vd | Rméx | Mdmax | Md+ | Md- | flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
265.00
-2173.37
35.00 2.88




fck = 250.00 kgf/cm?

Cobrimento = 2.00 cm

AltoQi Eberick V9 Plena 114

10/3/2017
11:00:12

Relatério de Resultados

Viga V101

Ecs = 241500 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar Apoio Secgéo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 2810 | em) | ©m | @ | TN emy | TENO L Temy | mm) | (om)
(cm) (cm?) (cm?)
29125
19.00 171 0.00
19.00
1 oo | x| 28185 6630/ 15 24963 | 000 | 0.05
60.00 )
20125
P3 60.00 1.79 0.11
19.00
2 130.00 X 20125 26.3c/15 2x4 9 6.3 0.00 0.02
171
60.00
20125
P4 60.00 171 0.00




AltoQi Eberick V9 Plena 115
10/3/2017
I 5: Q- 11:00:12
Viga V102
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29125
60.00 171 0.00
19.00
1 300.00 X 20125 g6.3c/15 2x4 9 6.3 0.00 0.03
1.71
60.00
43125
60.00 482 0.12
19.00
2 | oo | x | 27125 56.3¢/15 24063 | 000 | 0.4
60.00 )
29125
19.00 171 0.00




AltoQi Eberick V9 Plena 116
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Viga V103
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
19.00 0.00
25.00
1 261.00 X 2 g ;gs 26.3c/15 2x328.0 0.00 0.60
60.00 )
4916.0
60.00 737 0.16




AltoQi Eberick V9 Plena 117
10/3/2017
Viga V104
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
19.00 0.00
25.00
1 261.00 X 2 g ;§5 26.3c/15 2x328.0 0.00 0.78
60.00 )
52 16.0
60.00 9.80 0.13




AltoQi Eberick V9 Plena

118
10/3/2017
l 55 Q- 11:00:12
Viga V105
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Segdo | AsInf As Sup ﬁ’sec?ﬁ(oq Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29200
60.00 171 0.00
19.00
1 300.00 X 20125 26.3c/15 2x4 9 6.3 0.00 0.04
1.71
60.00
29125 | 58200
60.00 1.76 14.87 0.07
19.00
2 | oro0 | x [ 28185 po3c® 4063 | 000 | 032
60.00 ) '
19.00 0.00




AltoQi Eberick V9 Plena 119
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Viga V106
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
19.00 0.00
25.00
1 261.00 X 2 g ;§5 26.3c/15 2x328.0 0.00 0.78
60.00 )
52 16.0
60.00 9.75 0.13
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Viga V107
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2916.0
19.00 295 0.00
25.00
1 261.00 X 2 g ;és 26.3c/15 2x328.0 0.00 0.75
60.00 )
52 16.0
60.00 9.38 0.13




AltoQi Eberick V9 Plena

121
10/3/2017
Viga V108
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secao As Inf As Sup ﬁ’sec?ﬁ(oq Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2220.0
60.00 171 0.00
19.00
1 300.00 X 20125 26.3c/15 2x4 3 6.3 0.00 0.04
1.71
60.00
29100 | 5220.0
60.00 160 | 1471 0.07
19.00
2 o100 | x | 27125 ”161'3 8’05 4063 | 000 | 032
60.00 ) '
19.00 0.00




AltoQi Eberick V9 Plena 122
10/3/2017
Viga V109
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2916.0
19.00 295 0.00
25.00
1 261.00 X 20125 26.3c/15 2x328.0 0.00 0.75
2.25
60.00
52 16.0
60.00 9.33 0.13




AltoQi Eberick V9 Plena 123
10/3/2017
Viga V110
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
19.00 0.00
25.00
1 261.00 X 2 g ;§5 26.3c/15 2x328.0 0.00 0.77
60.00 )
52 16.0
60.00 9.65 0.13




AltoQi Eberick V9 Plena 124
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I E: Q- 11:00:12
Viga V111
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2916.0
60.00 171 0.00
19.00
1 300.00 X 20125 26.3c/15 2x4 9 6.3 0.00 0.03
1.71
60.00
3216.0
60.00 5.22 0.15
19.00
2 | oo | x | 27125 56.3¢/15 %4963 | 000 | 0.5
60.00 )
2916.0
19.00 171 0.00
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I E: Q- 11:00:12
Viga V112
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29125
19.00 171 0.00
19.00
1 203.50 X 20125 g6.3c/15 2x4 9 6.3 0.01 0.09
1.71
60.00
29125
19.00 171 0.00
19.00
2 | 20350 | x | 29129 56.3¢/15 24963 | 001 | 0.9
1.71
60.00
29125
19.00 171 0.00




AltoQi Eberick V9 Plena 126
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Viga V113
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
19.00 0.00
25.00
1 261.00 X 2 g ;§5 26.3c/15 2x328.0 0.00 0.79
60.00 )
52 16.0
60.00 9.90 0.13
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I 5 : Q . 11:00:12
Viga V114
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ%gﬁg Asw min tp;zg:g Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
19.00 0.00
19.00
1 101.00 X 2 f %is g6.3c/15 2x4 9 6.3 0.00 0.12
60.00 )
29125
19.00 171 0.03
19.00
2 63.00 X 2 f %iS g6.3c/15 2x4 9 6.3 0.00 0.09
60.00 )
20125
30.00 171 0.01
19.00
3 | 27000 | x |2912° 6630/ 15 24563 | 001 | 0.08
171
60.00
20125
30.00 171 0.05
19.00
4 | 15300 | x |2912° 6630/ 15 24963 | 000 | 0.1
1.71
60.00
29125
19.00 171 0.00




AltoQi Eberick V9 Plena 128
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Viga V115
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
19.00 0.00
25.00
1 261.00 X 2 g ;gs 26.3c/15 2x328.0 0.00 0.64
60.00 )
4916.0
60.00 787 0.17
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I 5 : Q - 11:00:12
Viga V116
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?201'8 Se¢do | AsInf | AsSup ﬁ%gﬁg Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2916.0
19.00 171 0.00
19.00
1 90.50 X 2 f %5 g6.3c/15 2x4 9 6.3 0.00 0.09
60.00 )
2916.0
40.00 416 0.29
19.00
2 | a000 | x |2912° p63c/15 | 283910 | 54663 | 013 | 0.23
1.84 108.00
60.00
29100 | 3716.0
40.00 048 | 533 0.16
19.00
3 | 19300 | x |?29125]20100 6630/ 15 24663 | 000 | 017
171 0.48
60.00
29100 | 2¢16.0
19.00 0.48 1.73 0.00




AltoCli.

fck = 250.00 kgf/cm?

Cobrimento = 2.00 cm

AltoQi Eberick V9 Plena 130

10/3/2017
11:00:12

Viga V117

Ecs = 241500 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁﬁsegﬁg Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2910.0
14.00 0.84 0.00
14.00
1 456.50 X 2 f (1)80 26.3c/15 0.08 0.44
40.00 )
2910.0
14.00 0.86 0.06
14.00
2 |a3600| x |2 ’ ég.o 56.3¢/ 15 000 | 023
40.00 )
2910.0
14.00 0.84 0.01
14.00
3 | 15100 | x |2 ’ ég.o 56.3¢/ 15 000 | 0.10
40.00 )
2910.0
14.00 0.84 0.03
14.00
4 356.00 X 2 g égo 2 6.3¢c/15 0.02 0.16
40.00 )
2210.0
19.00 0.84 0.00




AltoQi Eberick V9 Plena 131
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I E: Q- 11:00:12
Viga V118
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ,segrs]g Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29100
14.00 0.84 0.00
14.00
1 456.50 X 2 g égo 26.3c/15 0.05 0.20
40.00 )
29100
14.00 1.09 0.10
14.00
2 | asro0 | x | 22000 5630/ 15 001 | 002
40.00 )
3210.0
14.00 1.70 0.10




AltoQi Eberick V9 Plena 132
10/3/2017
Viga V119
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?201'8 Secgéo As Inf As Sup ﬁ%gﬁg Asw min tp;zg:g Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29100
14.00 1.26 0.12
14.00
1 558.00 X 20100 g6.3c/15 2x32 6.3 0.06 0.52
1.26
60.00
29100
30.00 1.26 0.01
14.00
2 | 27000 | x | 22100 6630/ 15 23063 | 000 | 0.65
1.26
60.00
3210.0
30.00 177 0.11
14.00
3 | 2850 | x | 22200 6630/ 15 23063 | 000 | 1.23
60.00 )
19.00 0.00




AltoQi Eberick V9 Plena 133
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Viga V120
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29125
19.00 171 0.00
19.00
1 oo | x| 27128 6630/ 15 24963 | 000 | 0.05
60.00 )
29125
60.00 1.92 0.12
19.00
2 9000 | x | 27125 6630/ 15 24963 | 000 | 0.02
60.00 )
20125
60.00 171 0.00




AltoQi Eberick V9 Plena 134
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I 5 : Q - 11:00:12
Viga V121
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ%gﬁg Asw min tp;zg:g Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2210.0
19.00 1.35 0.05
15.00
1 186.50 X 2 f %go 26.3c/15 2x3 6.3 0.00 0.02
60.00 )
2210.0
19.00 1.35 0.02
15.00
> | 17850 | x | 22100 56.3¢/ 15 %363 | 000 | 001
1.35
60.00
2210.0
19.00 1.35 0.05
15.00
3 | 18850 | x | 22100 56.3¢/ 15 %363 | 001 | 0.04
1.35
60.00
2210.0
19.00 1.35 0.01
15.00
4 183.50 X 20100 26.3c/15 2x3 2 6.3 0.02 0.04
1.35
60.00
22100
19.00 1.35 0.05
15.00
5 176.00 X 20100 26.3c/15 2x3 2 6.3 0.00 0.01
1.35
60.00
22100
19.00 1.35 0.05
15.00
6 183.50 X 20100 26.3c/15 2x3 2 6.3 0.02 0.04
1.35
60.00
22100
19.00 1.35 0.01
15.00
7 | 18850 | x | 22100 56.3c/ 15 %3063 | 001 | 0.04
1.35
60.00
22100
19.00 135 0.05
15.00
8 | 17850 | x | 22100 56.3c/ 15 23963 | 000 | 001
1.35
60.00
22100
19.00 135 0.02
15.00
9 186.50 X 20100 g6.3c/15 2x3 2 6.3 0.00 0.02
1.35
60.00
2210.0
19.00 135 0.05




AltoQi Eberick V9 Plena 135
10/3/2017
Viga V122
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?201'8 Secgéo As Inf As Sup ﬁ%gﬁg Asw min tp;zg:g Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2916.0
19.00 171 0.00
19.00
1 591.50 X 4 2 %5 g6.3c/15 2x4 9 6.3 0.12 0.79
60.00 )
3216.0
19.00 569 0.16
19.00
2 | sso0| x | 29125 6630/ 15 24063 | 006 | 036
171
60.00
3216.0
19.00 5 66 0.16
19.00
3 | so1s0 | x | 49125 6630/ 15 24563 | 012 | 079
4.78
60.00
2916.0
19.00 171 0.00




AltoQi Eberick V9 Plena 136
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I 5 : Q - 11:00:12
Viga V123
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ,segrs]g Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29100
30.00 0.84 0.00
14.00
1 40.00 x |2 0 ég.o 563c/ 15 0.00 | 001
40.00 )
29100
30.00 112 0.10
14.00
2 8050 | x | 22200 56.3¢/15 000 | 010
40.00 )
29100
14.00 0.84 0.00




AltoQi Eberick V9 Plena 137
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I 5 : Q - 11:00:12
Viga V124
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ,segrs]g Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29100
30.00 0.84 0.01
14.00
1 40.00 x |2 0 ég.o 563c/ 15 0.00 | 0.02
40.00 )
4910.0
30.00 279 0.06
14.00
2 8050 | x | 22200 56.3¢/15 000 | 023
40.00 )
14.00 0.00




AltoQi Eberick V9 Plena 138
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I 5 : Q - 11:00:12
Viga V125
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ,segrs]g Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29100
30.00 0.84 0.00
14.00
1 40.00 x |2 0 ég.o 563c/ 15 0.00 | 001
40.00 )
29100
30.00 0.97 0.08
14.00
2 8050 | x | 22200 56.3¢/15 000 | 010
40.00 )
29100
14.00 0.84 0.00




AltoQi Eberick V9 Plena 139
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I 5: Q- 11:00:12
Viga V126
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29100
30.00 1.6 0.00
14.00
1 40.00 X 2 f ;go g6.3c/15 2x396.3 0.00 0.03
60.00 )
29100
30.00 1.26 0.12
14.00
2 | sos0 | x | 22290 56.3¢/15 2x3063 | 000 | 0.08
60.00 )
29100
14.00 1.26 0.00
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Viga V127
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
14.00 0.00
19.00
1 1.00 x | 30100 20100 5630/ 15 24963 | 000 | 007
1.71 0.48
60.00
29100 | 35100
19.00 0.48 217 0.00
19.00
2 187.50 X 3 f %20 g6.3c/15 2x4 9 6.3 0.00 0.12
60.00 )
19.00 0.00
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Viga V128

fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29125
40.00 171 0.00
19.00
1 219.00 X 20125 26.3c/15 2x4 9 6.3 0.00 0.08
1.71
60.00
29125
40.00 171 0.01
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Viga V129
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
14.00 0.00
30.00
1 181.50 X 4 g %80 26.3c/15 2x6 9 6.3 0.00 0.52
60.00 )
38125
19.00 3.80 0.25
30.00
2 187.50 X 40100 26.3c/15 2x6 9 6.3 0.00 0.17
2.70
60.00
39125
19.00 270 0.00
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Viga V130

fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29125
40.00 171 0.00
19.00
1 219.00 X 20125 26.3c/15 2x4 9 6.3 0.00 0.09
1.71
60.00
29125
40.00 171 0.00
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Viga V131
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2916.0
14.00 270 0.00
30.00
1 181.50 X 40100 96.3c/15 2x6 2 6.3 0.00 0.65
2.70
60.00
3216.0
19.00 6.18 0.28
30.00
> | 18750 | x | 42100 56.3¢/15 26063 | 000 | 0.4
2.70
60.00
19.00 0.00
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Viga V132

fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29125
40.00 171 0.00
19.00
1 219.00 X 20125 26.3c/15 2x4 9 6.3 0.00 0.07
1.71
60.00
29125
40.00 171 0.00
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Viga V133
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29125
19.00 171 0.00
19.00
1 187.50 X 2 f %i5 26.3c/15 2x4 9 6.3 0.00 0.12
60.00 )
29125
19.00 171 0.00
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Viga V134

fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm

Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ’sec?ﬁ(oq Asw min tp;zg:; Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
14.00 0.00
19.00
1 181.50 X 3 f %20 96.3c/15 2x4 9 6.3 0.00 1.23
60.00 )
29125
19.00 171 0.00
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Viga V135
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ%gﬁg Asw min tp;zg:g Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
29125
19.00 171 0.00
19.00
1 600.00 X 20125 g6.3c/15 2x4 9 6.3 0.07 0.79
171
60.00
29125
25.00 171 0.00
19.00
2 | 27500 | x | 29125 6630/ 15 24863 | 001 | 0.80
171
60.00
20125
25.00 171 0.02
19.00
3 | 27483 | x | 29125 6630/ 15 24863 | 000 | 077
171
60.00
20125
25.00 171 0.02
19.00
4 275.17 X 20125 26.3c/15 2x4 9 6.3 0.00 0.75
1.71
60.00
29125
25.00 171 0.02
19.00
5 275.00 X 20125 26.3c/15 2x4 9 6.3 0.00 0.78
1.71
60.00
29125
25.00 171 0.01
19.00
6 275.00 X 20125 26.3c/15 2x4 9 6.3 0.01 0.80
1.71
60.00
29125
25.00 171 0.00
19.00
7 | 57800 | x| 29120 56.3c/15 24063 | 006 | 078
171
60.00
29125
19.00 171 0.00
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Viga V136
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁ%gﬁg Asw min tp;zg:g Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2916.0
19.00 171 0.00
19.00
1 295.00 X 20125 26.3¢/15 2x4 9 6.3 0.02 0.04
1.71
60.00
2916.0
35.00 171 0.03
19.00
2 | 26500 | x | 22160 56.3¢/ 15 %463 | 000 | 0.03
1.71
60.00
2916.0
35.00 171 0.01
19.00
3 | 26500 | x | 292160 56.3¢/ 15 %463 | 000 | 0.03
1.71
60.00
2916.0
35.00 171 0.02
19.00
4 265.00 X 20160 26.3c/15 2x4 9 6.3 0.00 0.03
1.71
60.00
2916.0
35.00 171 0.02
19.00
5 265.00 X 20160 26.3c/15 2x4 9 6.3 0.00 0.03
1.71
60.00
2916.0
35.00 171 0.02
19.00
6 265.00 X 20160 26.3c/15 2x4 9 6.3 0.00 0.03
1.71
60.00
2916.0
35.00 171 0.02
19.00
7 | 26500 | x | 292160 56.3c/ 15 %4963 | 000 | 0.03
1.71
60.00
2216.0
35.00 171 0.01
19.00
8 | 26500 | x | 292160 56.3c/ 15 %4963 | 000 | 0.03
1.71
60.00
2916.0
35.00 171 0.02
19.00
9 265.00 X 20160 g6.3c/15 2x4 9 6.3 0.00 0.02
1.71
60.00
2216.0
35.00 171 0.01




