AltoQi Eberick V9 Plena 1

10/3/2017
Vigas do pavimento terreo

Eng Hermes Rena Casséo
PRO EST ENGENHARIA

ReIAtOrio de CAICUID .......oovieiiie et e e ae e 3
VA VB ..ottt 3
V0B VB2 ..ttt 5
V0B VB3 ettt 7
VA VB ..t 9
VA VB ..ottt e et e e ae e e e e 11
VA VBB ...t 13
RV 1o T R SRS 15
VIJA VBB ...ttt et e e e et e e 17
V0B VB ..ot e e e e e re e 19
V0B VBLO oot et et e e et e ta e a e b e nrr e re e e 21
RV 1o T R 1 TSP OTSOP 23
VIQA VBL2 ...ttt ettt e be e nrr e ra e 28
VA VBL3 oottt e be e re e 30
VIJA VBLA ...ttt 32
VA VBLS ettt 34
VA VBLO .ottt bbbt 36
VA VBLT ottt bbbttt 38
VA VBLE ...t 40
V0B VBLO .ottt 42
VA VB20 .ttt e 44

REIAtOrio de ESTOICOS......cciiiie ettt e e e e e snra e e aae e e nes 49
VA VBL ..ottt 49
VA VB2 ..ot 50
VA VB3 ..ttt 51
VIJA VB ..ot 52
VA VBD ..ot 53
VA VBB ...ttt 54
VA VBT ..ttt b et 55
VA VBB ... bbbt 56
V0B VB ..ot 57
V0B VBLO oottt E et e et rb et 58
VA VBLL oottt ettt 59
VIJA VBL2 ..ttt et e et et 60
VA VBL3 ettt et e et e 61
VIJA VBLA ...ttt b et 62
VA VBLS ettt et b et 63
V1o R 1 ST TR TSP 64
RV 1o R 3 PSPPSR 65
VIJA VBLE ...ttt re e 66
V0B VBLO ittt et b et 67

V0B VB20 .. 68



AltoQi Eberick V9 Plena 2

10/3/2017
Am 10:59:03
Relatorio de RESUITATOS. .......c..oieiiieiiii et e 69
V0B VB ..ttt 69
V0B VB2 ..ot 70
V0B VB3 ettt 71
VA VB4 ..ot 72
VA VBD .t 73
VA VBB ...t 74
VA VBT .ottt ettt ettt ettt b et nne s 75
VA VBB ...t 76
V0B VB ..ot 77
V0B VBLO ettt 78
VI VBLL ..ottt ettt ettt aneenne s 79
VA VBLZ ...ttt 80
V0B VBL3 ettt 81
VA VBLA ..ottt aneenne s 82
VA VB ..ottt r et be et nneas 83
VA VBLE ...ttt be e nneas 84
VI VBLT ottt ettt bttt be e eneenneas 85
VIJAVBLE ...ttt aneenneas 86
VA VBLO .ottt bbb e b neenreas 87

VG VB20 ... 88



AltoQi Eberick V9 Plena 3

10/3/2017

I 5 : Q- 10:59:03

Relatorio de Calculo

Viga VB1
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =1.20 cm?
~ (2¢10.0 - 1.57 cm?)
1 retangular Xsd__olgé?’ kng.m d =37.00 cm
=0.90 cm: % armad. =0.20
A's =0.00 cm?
11 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As =1.20 cm?
Md = 1423 kgfm (2910.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
22 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =114 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificacdo Verificacdo
N6 Flexao axial axial Final
(compressao) (tracéo)
Md =0 kgf.m
1 As = 0.00 cm?

A's =0.00 cm?

yLN =0.00 cm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)

Md = 1423 kgf.m d=37.00cm

5 As =0.90 cm? % armad. =0.20

A's =0.00 cm?

yLN =1.29 cm
M =572 kgf.m
fiss = 0.02 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)

Md = 1423 kgf.m d=37.00cm

3 As =0.90 cm? % armad. =0.20

A's =0.00 cm?

yLN =1.29 cm
M =285 kgf.m
fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de célculo |
Inclinaco bielas 45
Verificagdo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =1.55tf Td =0 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.05
2 Vvd=1.32tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + 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 ¢ torcéo
1 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 96.3¢/ 15
5 d=37.00cm Vmin =6.33 tf
Vc0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 96.3¢/ 15




AltoQi Eberick V9 Plena 5

10/3/2017
I 5 : Q - 10:59:03
Viga VB2
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secgéo Flexao Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d =37.00 cm
=0.Jucm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =776 kgf.m
fiss =0.04 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ‘ d=37.00cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verifica¢do Verificacdo
N6 Flexdo axial axial Final
(compresséo) (tragdo)
As =1.31 cm?
(2¢10.0 - 1.57 cm?)
Md = 2055 kgf.m d=37.00cm
1 As =1.31 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.88 cm
M = 1475 kgf.m
fiss = 0.14 mm
As = 1.32 cm?
- 2’
Md = 2062 kgf.m 8251307'%0 lcr?w? i
5 As =1.32 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.88 cm
M = 1484 kgf.m
fiss = 0.15 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 [
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| Inclinagdo bielas | 45

Verificagdo de esforgos limites

Vé&o . . . ~
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =3.86 tf Td =1kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.12
2 Vd =2.90 tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 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 torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
1-1 26.3¢/ 15
5 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863¢c/15
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Viga VB3
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secgéo Flexao Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng‘m d=37.00cm
=0.Jucm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =403 kgf.m
fiss=0.01 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verifica¢do Verificacdo
N6 Flexdo axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M =808 kgf.m
fiss = 0.04 mm
As =1.20 cm?
- 2’
Md = 1423 kgf.m 8251307'%0 lcr?w? i
5 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M =717 kgf.m
fiss = 0.03 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 [
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Verificagdo de esforgos limites

Vé&o . . . ~
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =2.02 tf Td =0 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.06
2 Vd =147 tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 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 torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
1-1 26.3¢/ 15
5 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863¢c/15
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Viga VB4
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secgéo Flexao Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng‘m d=37.00cm
=0.Jucm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =403 kgf.m
fiss=0.01 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verifica¢do Verificacdo
N6 Flexdo axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M =808 kgf.m
fiss = 0.04 mm
As =1.20 cm?
- 2’
Md = 1423 kgf.m 8251307'%0 lcr?w? i
5 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M =718 kgf.m
fiss = 0.03 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 [
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Verificagdo de esforgos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =2.02 tf Td =0 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.06
2 Vd =147 tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 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 torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 86.3c/15
5 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga VB5
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compressao) (tracéo)
As =1.20 cm?2
_ (2010.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng‘m d=37.00cm
=099 cm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =776 kgf.m
fiss =0.04 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.31 cm?
(2¢10.0 - 1.57 cm?)
Md = 2057 kgfm d=37.00cm
1 |As=1l3lcm? % armad. = 0.20
A's =0.00 cm?
yLN =1.88 cm
M = 1476 kgf.m
fiss=0.14 mm
As =1.31 cm?
2¢10.0 - 1.57 cm?
5 |As=13lcm? % armad. = 0.20
A's =0.00 cm?
yLN =1.88 cm
M = 1482 kgf.m
fiss=0.15 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
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Verificagdo de esforgos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =3.86 tf Td =1kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.12
2 Vd =2.90 tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 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 torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 86.3c/15
5 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga VB6
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =1.20 cm?
_ (2910.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d =37.00 cm
=090 cm % armad. = 0.20
A's =0.00 cm?
11 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =288 kgf.m
fiss=0.01 mm
As =1.20 cm?
Md = 1423 kgf.m (2910.0 - 1.57 cm?)
retangular _ ‘ d=37.00cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
9.2 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =288 kgf.m
fiss=0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =342 kgf.m
fiss =0.01 mm
As =1.20 cm?
2@10.0 - 1.57 cm?
Md = 1423 kgf.m Ej =37.00cm )
5 | As=0.80 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =502 kgf.m
fiss =0.02 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
3 | As=0.90cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =343 kgf.m
fiss=0.01 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vvd=1.82tf Td =0 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
2 Vvd=1.82tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
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 = 37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 663c/ 15
5 d = 37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 663c/ 15




AltoQi Eberick V9 Plena 15

10/3/2017
I 5 : Q - 10:59:03
Viga VB7
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compressao) (tracéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d=37.00 cm
=u.Jucm % armad. = 0.20
A's =0.00 cm?
1-2 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =296 kgf.m
fiss = 0.01 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
3-4 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =299 kgf.m
fiss=0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgfm d=37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =206 kgf.m
fiss =0.00 mm
Md =0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =1.20 cm?
2¢10.0 - 1.57 cm?
3 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =638 kgf.m
fiss =0.03 mm
Md =0 kgf.m
4 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
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Verificacio Verificacio
NoO Flexdo axial axial Final
(compressao) (tracéo)
As =1.20 cm?
2910.0 - 1.57 cm?
Md = 1423 kgfm ((j =37.00cm )
As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =222 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo |
Inclinaco bielas 45
Verificacdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Tor¢ao
trechos
1 Vd =1.98 tf Td =1kgf.m _
1-2 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
2 Vvd=1.97tf Td =1 kgf.m _
3-4 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
12 96.3¢/ 15
5 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
3-4 96.3¢/ 15
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Viga VB8
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
: (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng‘m d=37.00cm
=099 cm % armad. = 0.20
A's =0.00 cm?
13 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =144 kgf.m
fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagio Verificagio
N6 Flexdo axial axial Final
(compresséo) (tracdo)
As =1.20 cm?
(2210.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M = 347 kgf.m
fiss =0.01 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
5 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M =20 kgf.m
fiss = 0.00 mm
As =1.20 cm?
2910.0 - 1.57 cm?
Md = 1423 kgf.m Ej =37.00cm :
3 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =117 kgf.m
fiss = 0.00 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
4 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =299 kgf.m
fiss = 0.01 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =0.57 tf Td =0 kgf.m _
1-3 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.02
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armacj. de
trechos cisalham esquerda direita torcéo
1 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
L3 k=1.00 (2 ramos)

2 6.3¢c/15
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Viga VB9
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =1.31 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xsd__lzgis kng.m d =37.00 cm
=lslcm % armad. = 0.20
A's =0.00 cm?
11 bw =20.00 cm yLN =1.88 cm
h =40.00 cm
M = 1489 kgf.m
fiss = 0.15 mm
As =1.20 cm?
Md = 1423 kgf.m (2910.0 - 1.57 cm?)
retangular = ‘ d=37.00cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
23 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =299 kgf.m
fiss =0.01 mm
As =1.20 cm?
Md = 1423 kgf.m (2210.0 - 1.57 cm?)
retangular _ ’ d=37.00cm
3 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
44 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =203 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificacdo
N6 Flexao axial axial Final
(compressao) (tracdo)
As =1.20 cm?
2910.0 - 1.57 cm?
Md = 1453 kgf.m Ej =37.00cm )
1 | As=082cm? % armad. = 0.20
A's =0.00 cm?
yLN =132 cm
M = 1050 kgf.m
fiss = 0.07 mm
As = 1.87 cm?
(3910.0 - 2.36 cm?)
Md = 2903 kgf.m d=37.00cm
5 | As=187cm? % armad. = 0.29
A's =0.00 cm?
yLN =2.68 cm
M = 2100 kgf.m
fiss =0.13 mm
3 Md =0 kgf.m
As = 0.00 cm?
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Verificacio Verificacio
NoO Flexdo axial axial Final
(compressao) (tracéo)
A's =0.00 cm?
yLN =0.00 cm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
4 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =129 cm
M =481 kgf.m
fiss =0.02 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
5 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =129 cm
M =0 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo I
Inclinacdo bielas 45
Verificacao de esforcos limites
Véo - x - .
trechos Cisalhamento Torcao Cisalhamento + Tor¢ao
1 Vd =3.89 tf Td =0 kgf.m _
1-1 VRd2 =32.11 tf TRd2 = 2381 kgf.m Vd/VRd2 + Td/TRd2 =0.12
2 Vd =2.80tf Td =2 kgf.m _
2-3 VRd2 =32.11 tf TRd2 = 2381 kgf.m Vd/VRd2 + Td/TRd2 = 0.09
3 Vd =1.65tf Td =0 kgf.m _
44 | VRd2 =32.111tf TR2 = 2381 kgf.m VA/VRA2 + Td/TRd2 = 0.05
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. & Dados torcéo Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d=37.00cm Vmin = 6.33 tf
V0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 76.3c/15
5 d =37.00cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
23 563c/15
3 d = 37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
4-4 86.3¢/ 15
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Viga VB10
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secgéo Flexao Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d=37.00 cm
e Ooirr?ﬂ % armad. = 0.20
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 258‘_%%%%?:2 % armad. = 0.20
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =59 kgf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =1.20 cm?
_ (2910.0 - 1.57 cm?)
Md_— 1423 k%fm d=37.00cm
o | As=090cm % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =572 kgf.m
fiss =0.02 mm
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
3 |As=080cm % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =184 kgf.m
fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

| Modelo de calculo
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| Inclinagdo bielas | 45
Verificagdo de esforgos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =1.55tf Td =0 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.05
2 Vd =1.05tf Td =4 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 kgf.m Vd/VRa2 + Td/TRd2 =0.03
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
1 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 86.3c/15
5 d =37.00 cm Vmin = 6.33 tf
Vc0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga VB11
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d =37.00 cm
=0.90 cm: % armad. = 0.20
A's =0.00 cm?
11 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =373 kgf.m
fiss = 0.01 mm
As =1.20 cm?
Md = 1423 kgkm (2910.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
9.2 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =243 kgf.m
fiss = 0.00 mm
As =1.20 cm?
Md = 1423 kgfim (2210.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
3 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
33 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =324 kgf.m
fiss =0.01 mm
As =1.20 cm?
Md = 1423 kgt (2210.0 - 1.57 cm?)
= . d=37.00cm
4 | retangular As = 0.90 cm? 9% armad. = 0.20
A's =0.00 cm?
bw =20.00 cm LN =1.29 cm
4-4 y
h =40.00 cm
M =298 kgf.m
fiss =0.01 mm
As =1.20 cm?
_ (2010.0 - 1.57 cm?)
retangular Md_— 1423 k%f.m d=37.00cm
5 As =0.90 cm % armad. = 0.20
A's =0.00 cm?
5.5 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =244 kgf.m
fiss = 0.00 mm
As =1.20 cm?
2910.0 - 1.57 cm?
Md = 1423 kgf.m <(j =37.00 )
retangular _ 2 ~Jem
6 As =0.90 cm % armad. = 0.20
A's = 0.00 cm?
66 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =298 kgf.m
fiss = 0.01 mm
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Vao Verificagdo Verificacio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =1.20 cm?
Md = 1423 kgfm (2910.0 - 1.57 cm?)
retangular B ) d=37.00cm
7 9 As = 0.90 cm? % armad. =0.20
A's =0.00 cm?
7.7 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =324 kgf.m
fiss = 0.01 mm
As =1.20 cm?
Md = 1423 kgfm (2910.0 - 1.57 cm?)
retangular B ) d=37.00cm
8 9 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
8.8 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =243 kgf.m
fiss = 0.00 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
9 retangular Xlsd__olggs k%f'm d=37.00cm
=0.90¢cm % armad. = 0.20
A's =0.00 cm?
9-9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =373 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
No Flexao axial axial Final
(compressao) (tracéo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =373 kgf.m
fiss = 0.01 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
5 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =698 kgf.m
fiss = 0.03 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
3 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =689 kgf.m
fiss = 0.03 mm
4 Md = 1423 kgf.m As =1.20 cm?
As =0.90 cm? (2910.0 - 1.57 cm?)
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Verificacio Verificacio
N6 Flexdo axial axial Final
(compress&o) (tracéo)
A's =0.00 cm? d=37.00cm
yLN =129 cm % armad. = 0.20
M =530 kgf.m
fiss = 0.02 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
5 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =666 kgf.m
fiss = 0.03 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
6 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =667 kgf.m
fiss =0.03 mm
As =1.20 cm?
(2210.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
7 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M =529 kgf.m
fiss = 0.02 mm
As =1.20 cm?
2910.0 - 1.57 cm?
Md = 1423 kgf.m Ej =37.00cm :
8 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =691 kgf.m
fiss = 0.03 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
9 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =695 kgf.m
fiss = 0.03 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
10 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm

M =375 kgf.m
fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de célculo |
Inclinacdo bielas 45
Verificagdo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =2.67 tf Td =1 kgf.m _
1-1 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.08
2 Vd =2.36 tf Td =0 kgf.m _
2-2 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.07
3 vd=261tf Td=0kgf.m _
3-3 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.08
4 Vd =2.54 tf Td =0 kgf.m _
4-4 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.08
5 vd=232tf Td=0kgf.m -
55 | VRd2=3211tf TRd2 = 2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.07
6 vd = 2.54tf Td=0kgf.m _
6-6 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.08
7 Vd =2.61tf Td =0 kgf.m _
7-7 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
8 Vvd=236tf Td=0kgf.m -
88 | VRd2=3211tf TRd2 = 2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.07
9 Vvd=267tf Td=1kgf.m _
9-9 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.08
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima . Dados torgao ~
trechos cisalham esquerda direita torgéo
1 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?2
k=1.00 (2 ramos)
11 86.3c/ 15
2 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 86.3¢/15
3 d=37.00cm Vmin =6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
3-3 86.3¢/15
4 d=37.00cm Vmin =6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
4-4 26.3c/15
5 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
55 26.3c/15
6 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
6-6 86.3c/ 15
7 d=37.00cm Vmin =6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
-1 86.3c/ 15
8 d=37.00cm Vmin =6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
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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
8-8 96.3c/15
9 d =37.00 cm Vmin = 6.33 tf
Vc0 =5.69 tf Aswmin = 2.05 cm?
09 k=1.00 (2 ramos)

86.3c/15
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Viga VB12
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d=37.00 cm
=u.Jucm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgfm d=37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M = 148 kgf.m
fiss =0.00 mm
As =1.20 cm?
2¢10.0 - 1.57 cm?
5 | As=0.80 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =624 kgf.m
fiss =0.03 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
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| Inclinagdo bielas | 45
Verificagdo de esforgos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vvd=0.77 tf Td =52 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.05
2 Vd =1.62 tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 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 torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 86.3c/15
5 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga VB13
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao Verificagio | Verificagdo
Secgéo Flexao Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng‘m d=37.00cm
=090 ¢cm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As =1.20 cm?
Md = 1423 kgf.m (2210.0 - 1.57 cm?)
retangular _ ‘ d=37.00cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
9.2 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =279 kgf.m
fiss =0.01 mm
As =1.20 cm?
2¢10.0 - 1.57 cm?
Md = 1423 kgfm g =137.00cm )
5 | As=0.80 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =624 kgf.m
fiss =0.03 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
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| Inclinagdo bielas | 45
Verificagdo de esforgos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =0.84 tf Td =23 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRd2 =0.04
2 Vd =1.62 tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 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 torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 86.3c/15
5 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga VB14
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d=37.00 cm
e Ooirr?ﬂ % armad. = 0.20
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =2 kgf.m
fiss =0.00 mm
As =1.20 cm?
Md = 1423 kgf.m ((eral0.0 - 1.57 cm?)
retangular _ : =37.00 cm
2 258‘_%%%%?:2 % armad. = 0.20
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
Md_— 1423 k%fm d=37.00cm
o | As=090cm % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =612 kgf.m
fiss =0.02 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

Verificagdo de esforgos limites
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Véo Cisalhamento Torcao Cisalhamento + Torcéo
trechos ¢ ¢
1 Vd =1.54 tf Td =4 kgf.m _
1-1 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.05
2 Vd =1.60 tf Td =0 kgf.m _
2-2 VRd2 = 32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.05
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Arf“a.d- a Dados torcéo Armacj. de
trechos cisalham esquerda direita torcéo
1 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 §6.3¢c/15
) d=37.00cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 063c/15
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Viga VB15
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d=37.00 cm
=u.Jucm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgfm d=37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =190 kgf.m
fiss =0.00 mm
As =1.20 cm?
2¢10.0 - 1.57 cm?
5 | As=0.80 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =624 kgf.m
fiss =0.03 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
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| Inclinagdo bielas | 45
Verificagdo de esforgos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =0.65 tf Td =1kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.02
2 Vd =1.62 tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 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 torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 86.3c/15
5 d =37.00 cm Vmin = 6.33 tf
Vc0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga VB16
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d=37.00 cm
=u.Jucm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss = 0.00 mm
As =1.20 cm?
Md = 1423 kgf.m (2¢10.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
2.9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =0 kgf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgfm d=37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =130 kgf.m
fiss =0.00 mm
As =1.20 cm?
2¢10.0 - 1.57 cm?
5 | As=0.80 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =624 kgf.m
fiss =0.03 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
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| Inclinagdo bielas | 45
Verificagdo de esforgos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vvd =0.75tf Td = 3 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRa2 = 0.02
2 Vd =1.62 tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 = 2381 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 torcéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 86.3c/15
5 d =37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 863c/ 15
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Viga VB17
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compressao) (tracéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d =37.00 cm
=0.90 cm % armad. = 0.20
A's =0.00 cm?
11 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =270 kgf.m
fiss = 0.00 mm
As =1.20 cm?
Md = 1423 kgf.m (2910.0 - 1.57 cm?)
retangular _ ‘ d=37.00cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
9.2 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =276 kgf.m
fiss=0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =0 kgf.m
fiss =0.00 mm
As =1.20 cm?
2¢10.0 - 1.57 cm?
Md = 1423 kgf.m Ej =37.00cm )
5 | As=0.80 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =742 kgf.m
fiss =0.04 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
3 | As=0.90cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =532 kgf.m
fiss =0.02 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vé&o . . . .
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vd =2.05tf Td =2 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
2 Vd=1.87tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
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 = 37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 663c/ 15
5 d = 37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 663c/ 15
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Viga VB18
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secgéo Flexdo Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng‘m d=37.00cm
=u.Jucm % armad. = 0.20
A's =0.00 cm?
141 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =296 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagio Verificagio
No Flexao axial axial Final
(compressao) (tracéo)
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d =37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =556 kgf.m
fiss =0.02 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgfm d=37.00cm
5 | As=0.90cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =479 kgf.m
fiss =0.02 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =1.89tf Td =0kgf.m _
141 | VRd2 =32.111f TRA2 = 2381 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
1 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 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
1-1 k=1.00 (2 ramos)

86.3c/15
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Viga VB19
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compressao) (tracéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d =37.00 cm
=0.90 cm % armad. = 0.20
A's =0.00 cm?
11 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =299 kgf.m
fiss = 0.01 mm
As =1.20 cm?
Md = 1423 kgf.m (2910.0 - 1.57 cm?)
retangular _ ‘ d=37.00cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
9.2 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =271 kgf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
N6 Flexao axial axial Final
(compresséo) (tragdo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 | As=090cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =0 kgf.m
fiss =0.00 mm
As =1.20 cm?
2¢10.0 - 1.57 cm?
Md = 1423 kgf.m Ej =37.00cm )
5 | As=0.80 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =817 kgf.m
fiss =0.04 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
3 | As=0.90cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M = 488 kgf.m
fiss =0.02 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo |
Inclinacdo bielas 45
Verificagdo de esforcos limites
Vé&o . . . ~
trechos Cisalhamento Torcéo Cisalhamento + Torcao
1 Vvd =2.15tf Td =2 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.07
2 Vd=1.91tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
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 = 37.00 cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
11 663c/ 15
5 d=37.00cm Vmin = 6.33 tf
V0 =5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 663c/ 15
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Viga VB20
fck = 250.00 kgf/cm? Ecs = 241500 kgf/cm?
Cobrimento = 2.00 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificagio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =1.20 cm?
_ (2¢10.0 - 1.57 cm?)
1 retangular Xlsd__olgé?’ kng.m d =37.00 cm
=0.90 cm: % armad. = 0.20
A's =0.00 cm?
11 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =529 kgf.m
fiss = 0.02 mm
As =1.20 cm?
Md = 1423 kgkm (2910.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
2 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
9.2 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =380 kgf.m
fiss =0.01 mm
As =1.20 cm?
Md = 1423 kgfim (2210.0 - 1.57 cm?)
retangular _ ' d =37.00 cm
3 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
33 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =383 kgf.m
fiss =0.01 mm
As =1.20 cm?
Md = 1423 kgt (2210.0 - 1.57 cm?)
= . d=37.00cm
4 | retangular As = 0.90 cm? 9% armad. = 0.20
A's =0.00 cm?
bw =20.00 cm LN =1.29 cm
4-4 y
h =40.00 cm
M =383 kgf.m
fiss =0.01 mm
As =1.20 cm?
_ (2010.0 - 1.57 cm?)
retangular Md_— 1423 k%f.m d=37.00cm
5 As =0.90 cm % armad. = 0.20
A's =0.00 cm?
5.5 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =383 kgf.m
fiss =0.01 mm
As =1.20 cm?
2910.0 - 1.57 cm?
Md = 1423 kgf.m <(j =37.00 )
retangular _ 2 ~Jem
6 As =0.90 cm % armad. = 0.20
A's = 0.00 cm?
66 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =383 kgf.m
fiss = 0.01 mm
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Vao Verificagdo Verificacio
Secao Flexdo Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =1.20 cm?
Md = 1423 kgfm (2910.0 - 1.57 cm?)
retangular B ) d=37.00cm
7 9 As = 0.90 cm? % armad. =0.20
A's =0.00 cm?
7.7 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =383 kgf.m
fiss = 0.01 mm
As =1.20 cm?
Md = 1423 kgfm (2910.0 - 1.57 cm?)
retangular B ) d=37.00cm
8 9 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
8.8 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =383 kgf.m
fiss = 0.01 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
9 retangular Xlsd__olggs k%f'm d=37.00cm
=0.90¢cm % armad. = 0.20
A's =0.00 cm?
9-9 bw =20.00 cm yLN =1.29 cm
h =40.00 cm
M =392 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢do Verificacdo
No Flexao axial axial Final
(compressao) (tracéo)
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
1 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =689 kgf.m
fiss = 0.03 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
5 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M = 1027 kgf.m
fiss = 0.07 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
3 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =766 kgf.m
fiss = 0.04 mm
4 Md = 1423 kgf.m As =1.20 cm?
As =0.90 cm? (2910.0 - 1.57 cm?)
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Verificacio Verificacio
N6 Flexdo axial axial Final
(compresséo) (tracéo)
A's =0.00 cm? d=37.00cm
yLN =129 cm % armad. = 0.20
M =766 kgf.m
fiss = 0.04 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
5 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =766 kgf.m
fiss = 0.04 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
6 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M =766 kgf.m
fiss = 0.04 mm
As =1.20 cm?
(2210.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
7 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm
M =766 kgf.m
fiss = 0.04 mm
As =1.20 cm?
2910.0 - 1.57 cm?
Md = 1423 kgf.m Ej =37.00cm )
8 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =766 kgf.m
fiss = 0.04 mm
As =1.20 cm?
(2¢10.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
9 As =0.90 cm? % armad. = 0.20
A's =0.00 cm?
yLN =1.29 cm
M =770 kgf.m
fiss = 0.04 mm
As =1.20 cm?
(2910.0 - 1.57 cm?)
Md = 1423 kgf.m d=37.00cm
10 As =0.90 cm? % armad. =0.20
A's =0.00 cm?
yLN =1.29 cm

M =749 kgf.m
fiss = 0.04 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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Modelo de célculo |
Inclinaco bielas 45
Verificagdo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd = 2.56 tf Td =0 kgf.m _
1-1 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.08
2 Vd =2.20tf Td =0 kgf.m _
2-2 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.07
3 vd=220tf Td=0kgf.m _
3-3 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRd2 = 0.07
4 Vd =2.20tf Td =0 kgf.m _
4-4 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.07
5 vd=220tf Td=0kgf.m -
55 | VRd2=32.11tf TRd2 = 2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.07
6 vd=220tf Td=0kgf.m _
6-6 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRd2 = 0.07
7 Vd=2.20tf Td =0 kgf.m _
7-7 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.07
8 vd=220tf Td=0kgf.m -
88 | VRd2=3211tf TRd2 = 2381 kgf.m Vd/VRA2 + Td/TRd2 = 0.07
9 Vd=2.21tf Td =0 kgf.m _
9-9 VRd2 =32.11 tf TRd2 =2381 kgf.m Vd/VRd2 + Td/TRd2 = 0.07
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima . Dados torgao ~
trechos cisalham esquerda direita torgéo
1 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
1-1 863c/15
2 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
22 96.3¢/ 15
3 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
33 96.3¢/ 15
4 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
4-4 76.3c/15
5 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
55 76.3c/15
6 d=37.00cm Vmin =6.33 tf
V0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
6-6 86.3c/ 15
7 d=37.00cm Vmin =6.33 tf
V0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
-1 86.3c/ 15
8 d =37.00 cm Vmin = 6.33 tf
Vc0 = 5.69 tf Aswmin = 2.05 cm?
k=1.00 (2 ramos)
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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
8-8 96.3c/15
9 d =37.00 cm Vmin = 6.33 tf
Vc0 =5.69 tf Aswmin = 2.05 cm?
09 k=1.00 (2 ramos)

86.3c/15
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Relatério de Esforcos
Viga VB1
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,_;rr?a Perm. Acid. Nd | Rd | Vvd | Rméx | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
0.00 -0.02
102.00
1 90.00 90.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.55
-790.70
P3 60.00 1.91
154.00 23T
2 130:00 130.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.32 161.90
-411.12
P4 50.00 0.94
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Viga VB2
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)
50.00 2.78
324.00 -2055.19
1 300'00 300.00 | 1712.00 | 0.00 | 0.00 | 0.00 | 3.86 1079.43 -0.05
' -2062.17
60.00 4.87
-1768.81
122.00
2 110.00 110.00 | 1712.00 | 0.00 | 0.00 | 0.00 | 2.90
0.00 -0.04
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Viga VB3
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 | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
50.00 1.46
-1130.15
324.00
1 300.00 | 875.00 0.00 | 0.00 | 0.00 | 2.02 560.63 -0.04
300.00
-991.73
60.00 2.46
-896.76
122.00
2 110.00 110.00 | 875.00 0.00 | 0.00 | 0.00 | 1.47
0.00 -0.03
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Viga VB4
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 | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
50.00 1.46
-1129.98
324.00
1 300.00 | 875.00 0.00 | 0.00 | 0.00 | 2.02 560.12 -0.04
300.00
-992.26
60.00 2.46
-896.76
122.00
2 110.00 110.00 | 875.00 0.00 | 0.00 | 0.00 | 1.47
0.00 -0.03
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Viga VB5
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 | Mdméax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
50.00 2.78
324.00 -2057.38
1 300'00 300.00 | 1712.00 | 0.00 | 0.00 | 0.00 | 3.86 1080.82 -0.05
' -2059.94
60.00 4.87
-1768.81
122.00
2 110.00 110.00 | 1712.00 | 0.00 | 0.00 | 0.00 | 2.90
0.00 -0.04
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Viga VB6
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 | Vvd | Rméx | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) | (tfF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
19.00 1.18
-520.14
222.50
1 203.50 203.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.82 397.92 -0.03
' -694.33
19.00 2.64
-693.43
222.50
2 203.50 203.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.82 397.72 -0.03
' -521.29
19.00 1.18
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Viga VB7
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 | 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 1.05
-327.46
1 93.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.50
410.48
0.00 -0.03
410.48
2 110.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.98
-879.86
19.00 2.86
-858.52
3 155.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.97 413.17 -0.03
22250 319.79
50320 | 0-00 0.03
319.79
4 48.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.53
-356.43
19.00 1.07
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Viga VB8
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 | Mdméax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
40.00 0.44
-459.50
1 82.50 | 200.00 0.00 0.00 | 0.00 | 0.57
-34.26
0.00 -0.05
" -34.26
2 900 | 58500 | 20000 | 0.00 | 0.00 | 0.00 | 0.41 186.95 0.06
405.00
-157.86
0.00 -0.05
-157.86
3 37.50 | 200.00 0.00 0.00 | 0.00 | 0.54
-394.57
40.00 0.42
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Viga VB9
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 | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tF) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
14.00 2.36
-1452.61
470.50
1 456.50 456.50 | 1100.00 | 0.00 | 0.00 | 0.00 | 3.89 2058.29 -0.23
' -2902.78
14.00 4.84
-2288.50
2 148.00 | 1100.00 | 0.00 | 0.00 | 0.00 | 2.80
258.90
20.00
254.49
3 148.00 | 1100.00 | 0.00 | 0.00 | 0.00 | 1.81 414.59
-665.08
14.00 2.50
-607.91
165.00
4 151.00 151.00 | 1100.00 | 0.00 | 0.00 | 0.00 | 1.65 281.68
39.52
14.00 0.63
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Viga VB10
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 | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
0.00 -0.02
102.00
1 90.00 90.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.55
-790.70
60.00 1.69
114.00 13941
2 90 'OO 90.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.05 88.31
' -273.65
50.00 0.73
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Viga VB11
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,_;rrrga Perm. Acid. Nd Rd Vd | Rméax | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) (tf) (t) (t) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
19.00 1.60
-519.12
205.50
1 186.50 186.50 | 1712.00 0.00 0.00 | 0.00 | 2.67 518.46 -0.02
' -974.29
19.00 3.62
197.50 83014
2 ’ 178.50 | 1712.00 0.00 0.00 | 0.00 | 2.36 337.36
178.50
-799.59
19.00 3.54
-972.67
207.50
3 18850 188.50 | 1712.00 0.00 0.00 | 0.00 | 2.61 451.19 -0.02
' -739.20
19.00 3.38
202.50 -720.22
4 183.50 183.50 | 1712.00 0.00 0.00 | 0.00 | 2.54 414,53 -0.01
' -940.89
19.00 3.49
195.00 -782.51
5 ) 176.00 | 1712.00 0.00 0.00 | 0.00 | 2.32 339.57
176.00
-783.14
19.00 3.49
-943.70
202.50
6 183.50 183.50 | 1712.00 0.00 0.00 | 0.00 | 2.54 414,73 -0.01
’ -718.77
19.00 3.38
-737.78
207.50
7 188.50 188.50 | 1712.00 0.00 0.00 | 0.00 | 2.61 451.33 -0.02
' -975.52
19.00 3.55
197.50 800.29
8 ’ 178.50 | 1712.00 0.00 0.00 | 0.00 | 2.36 337.41
178.50
-829.02
19.00 3.62
-968.84
205.50
9 186 50 186.50 | 1712.00 0.00 0.00 | 0.00 | 2.67 518.49 -0.01
' -521.54
19.00 1.61
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Viga VB12
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 | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
30.00 0.20
64.00 -206.16
1 ' 40.00 | 1100.00 0.00 | 0.00 | 0.00 | 0.77
40.00
-371.62
30.00 1.71
-862.01
106.50
2 94.50 94.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.62
0.00 -0.03
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Viga VB13
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 | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
30.00 0.59
64.00 -390.22
1 ' 40.00 | 1100.00 0.00 | 0.00 | 0.00 | 0.84
40.00
-236.45
30.00 1.36
-862.01
106.50
2 94.50 94.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.62
0.00 -0.03
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Viga VB14
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 | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
20.00
3.02
74.00
1 5200 52.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.54
-718.52
32.00 2.27
-845.90
105.50
2 93.50 93.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.60
0.00 -0.02
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Viga VB15
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 | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
30.00 0.29
64.00 -264.09
1 ' 40.00 | 1100.00 0.00 | 0.00 | 0.00 | 0.65
40.00
-346.99
30.00 1.62
-862.01
106.50
2 94.50 94.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.62
0.00 -0.03
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Viga VB16
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 | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
30.00 0.22
64.00 -182.83
1 ' 40.00 | 1100.00 0.00 | 0.00 | 0.00 | 0.75
40.00
-328.39
30.00 1.69
-862.01
106.50
2 94.50 94.50 | 1100.00 0.00 | 0.00 | 0.00 | 1.62
0.00 -0.03
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Viga VB17
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) | (kgfim) | (tf) | (tf) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
40.00 0.73
38.42
201.00
1 177.00 177.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.05 367.93
-1012.54
40.00 2.84
-763.69
243.00
2 219.00 219.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.87 382.75 -0.03
-746.15
40.00 1.33
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Viga VB18
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 | Vvd | Rméx | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgf/m) | (tf) | (tf) | (tfF) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
40.00 1.37
-767.15
243.00
1 219.00 219.00 | 1100.00 0.00 | 0.00 | 0.00 | 1.89 409.73 -0.03
' -664.78
40.00 1.31
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Viga VB19
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 | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tF) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
40.00 0.65
137.44
201.00
1 177.00 177.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.15 407.08
-1113.10
40.00 2.95
-820.73
243.00
2 219.00 219.00 | 1100.00 0.00 | 0.00| 0.00 | 1.91 375.47 -0.03
-675.37
40.00 1.29
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Viga VB20
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 | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) (kgf/m) | (kgfim) | (tf) | (tf) | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
19.00 1.64
316.50 95937
1 295'00 295.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.56 731.34 -0.04
' -1419.45
35.00 3.45
-1072.95
289.00
2 265.00 265.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.20 525.39 -0.02
' -1051.92
35.00 3.17
289,00 -1057.88
3 265.00 265.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.20 529.00 -0.02
' -1058.00
35.00 3.18
289,00 -1057.64
4 265.00 265.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.20 528.95 -0.02
' -1058.46
35.00 3.18
-1057.91
289.00
5 265.00 265.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.20 529.01 -0.02
-1057.90
35.00 3.18
-1058.68
289.00
6 265.00 265.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.20 528.96 -0.02
' -1057.53
35.00 3.18
289.00 -1057.83
7 265.00 265.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.20 528.97 -0.02
' -1058.16
35.00 3.18
-1055.31
289.00
8 265.00 265.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.20 528.59 -0.02
' -1062.97
35.00 3.19
289,00 -1064.76
9 265.00 265.00 | 1100.00 0.00 | 0.00 | 0.00 | 2.21 541.89 -0.02
' -1040.85
35.00 1.58
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Relatério de Resultados

Viga VB1

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) | em | @) | YN0 Temy | YO ey | mm) | (em)
(cm) (cm?) (cm?)
0.00
20.00
1 9000 | x [ 22290 5630/ 15 000 | 002
40.00 )
29100
P3 60.00 1.20 0.02
20.00
2 130.00 X 2 f ;80 26.3c/15 0.00 0.01
40.00 '
29100
P4 50.00 1.20 0.01
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Viga VB2
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
50.00 131 0.14
20.00
1 300.00 X 2 f ;80 26.3c/15 0.04 0.05
40.00 )
29100
60.00 1.32 0.15
20.00
2 | 1000 | x | 22290 5630/ 15 000 | 0.04
40.00 )
0.00
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Viga VB3
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
50.00 1.20 0.04
20.00
1 300.00 X 2 f ;80 26.3c/15 0.01 0.04
40.00 )
29100
60.00 1.20 0.03
20.00
2 | 1000 | x | 22290 5630/ 15 000 | 0.03
40.00 )
0.00
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Viga VB4
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
50.00 1.20 0.04
20.00
1 300.00 X 2 f ;80 26.3c/15 0.01 0.04
40.00 )
29100
60.00 1.20 0.03
20.00
2 | 1000 | x | 22290 5630/ 15 000 | 0.03
40.00 )
0.00
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Viga VB5
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
50.00 131 0.14
20.00
1 300.00 X 2 f ;80 26.3c/15 0.04 0.05
40.00 )
29100
60.00 131 0.15
20.00
2 | 1000 | x | 22290 5630/ 15 000 | 0.04
40.00 )
0.00
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Viga VB6
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
19.00 1.20 0.01
20.00
1 203.50 X 2 f %80 26.3c/15 0.01 0.03
40.00 )
29100
19.00 1.20 0.02
20.00
2 | 20350 | x | 22290 5630/ 15 001 | 003
40.00 )
29100
19.00 1.20 0.01
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Viga VB7
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
19.00 1.20 0.00
20.00
1 203.50 X 2 f %80 26.3c/15 0.01 0.03
40.00 )
29100
19.00 1.20 0.03
20.00
2 | 20350 | x | 22290 5630/ 15 001 | 003
40.00 )
29100
19.00 1.20 0.00
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Viga VB8

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
40.00 1.20 0.01
20.00
1 405.00 X 2 f ;80 26.3c/15 0.00 0.06
40.00 )
29100
40.00 1.20 0.01
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Viga VB9

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

Dados Resultados
Pilar ?Fe)ollg Secgéo As Inf As Sup ﬁﬁse;ig Asw min é(sacdr:(: Asw Pele | Fissura | Flecha
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm) (cm)
2210.0
14.00 1.20 0.07
20.00
1 456.50 X 2 f %20 26.3c/15 0.15 0.23
40.00 )
32100
14.00 1.87 0.13
20.00
2 | 31600 | x |27 ;80 56.3¢/ 15 001 | o001
40.00 )
2210.0
14.00 1.20 0.02
20.00
3 | st00 | x| 28 ;80 56.3¢/ 15 000 | 001
40.00 )
2210.0
14.00 1.20 0.00
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Viga VB10

Ecs = 241500 kgf/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)
0.00
20.00
1 90.00 X 2 f ;80 26.3c/15 0.00 0.02
40.00 )
29100
60.00 1.20 0.02
20.00
2 90.00 X 2 f ;80 26.3c/15 0.00 0.01
40.00 )
29100
50.00 1.20 0.00
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Viga VB11
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 ﬁﬁse;ig 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
19.00 1.20 0.01
20.00
1 186.50 X 2 f %80 96.3c/15 0.01 0.02
40.00 )
2910.0
19.00 1.20 0.03
20.00
2 | 17850 | x| 22090 56.3¢/ 15 000 | 001
40.00 )
2910.0
19.00 1.20 0.03
20.00
3 | 1sss0| x | 22290 56.3¢/ 15 001 | 002
40.00 )
2910.0
19.00 1.20 0.02
20.00
4 183.50 X 2 ? %80 g6.3c/15 0.01 0.01
40.00 )
2910.0
19.00 1.20 0.03
20.00
5 176.00 X 2 f %80 g6.3c/15 0.00 0.01
40.00 )
2910.0
19.00 1.20 0.03
20.00
6 183.50 X 2 ? %80 26.3c/15 0.01 0.01
40.00 )
2910.0
19.00 1.20 0.02
20.00
7 | 1sss0 | x | 22000 66.3¢/ 15 001 | 002
40.00 '
2910.0
19.00 1.20 0.03
20.00
8 | 17850 | x | 22200 66.3¢/ 15 000 | 001
40.00 )
2910.0
19.00 1.20 0.03
20.00
o |10 | x | 22200 66.3¢/ 15 001 | 001
40.00 )
2910.0
19.00 1.20 0.01
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Viga VB12

Ecs = 241500 kgf/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 1.20 0.00
20.00
1 40.00 x |2 1 ;80 563c/ 15 0.00 | 0.00
40.00 )
29100
30.00 1.20 0.03
20.00
2 o450 | x | 22290 56.3¢/15 000 | 0.03
40.00 )
0.00
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Viga VB13

Ecs = 241500 kgf/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 1.20 0.01
20.00
1 40.00 x |2 1 ;80 563c/ 15 0.00 | 001
40.00 )
29100
30.00 1.20 0.03
20.00
2 o450 | x | 22290 56.3¢/15 000 | 0.03
40.00 )
0.00
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Viga VB14

Ecs = 241500 kgf/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)
20.00 0.00
20.00
1 52.00 X 2 ’f ;80 56.3c/ 15 0.00 | 0.1
40.00 )
2210.0
32.00 1.20 0.02
20.00
2 93.50 X 2 f ;80 2 6.3¢c/15 0.00 0.02
40.00 )
0.00
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Viga VB15

Ecs = 241500 kgf/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 1.20 0.00
20.00
1 40.00 x |2 1 ;80 563c/ 15 0.00 | 0.00
40.00 )
29100
30.00 1.20 0.03
20.00
2 o450 | x | 22290 56.3¢/15 000 | 0.03
40.00 )
0.00
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Viga VB16

Ecs = 241500 kgf/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 1.20 0.00
20.00
1 40.00 x |2 1 ;80 563c/ 15 0.00 | 001
40.00 )
29100
30.00 1.20 0.03
20.00
2 o450 | x | 22290 56.3¢/15 000 | 0.03
40.00 )
0.00
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Viga VB17

Ecs = 241500 kgf/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
40.00 1.20 0.00
20.00
1 | 700 | x| 22000 5630/ 15 000 | 0.05
40.00 )
29100
40.00 1.20 0.04
20.00
2 | 21900 | x | 22290 5630/ 15 001 | 003
40.00 )
29100
40.00 1.20 0.02
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Viga VB18

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
40.00 1.20 0.02
20.00
1 21000 | x | 2 1 ;80 563c/ 15 001 | 0.3
40.00 )
29100
40.00 1.20 0.02
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Viga VB19

Ecs = 241500 kgf/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
40.00 1.20 0.00
20.00
1 | 700 | x| 22000 5630/ 15 001 | 005
40.00 )
29100
40.00 1.20 0.04
20.00
2 | 21900 | x | 22290 5630/ 15 000 | 0.03
40.00 )
29100
40.00 1.20 0.02
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Viga VB20
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 ﬁﬁse;ig 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
19.00 1.20 0.03
20.00
1 295.00 X 2 f ;80 26.3¢/15 0.02 0.04
40.00 )
2910.0
35.00 1.20 0.07
20.00
2 | 26500 | x |27 ;80 56.3¢/ 15 001 | 002
40.00 )
2910.0
35.00 1.20 0.04
20.00
3 | 2500 | x |27 ;80 56.3¢/ 15 001 | 002
40.00 )
2910.0
35.00 1.20 0.04
20.00
4 265.00 X 2 ? %80 26.3c/15 0.01 0.02
40.00 )
22100
35.00 1.20 0.04
20.00
5 265.00 X 2 ? %80 26.3c/15 0.01 0.02
40.00 )
22100
35.00 1.20 0.04
20.00
6 265.00 X 2 f %80 26.3c/15 0.01 0.02
40.00 )
22100
35.00 1.20 0.04
20.00
7 | 26500 | x |? 2 ;80 56.3¢/ 15 001 | 002
40.00 )
22100
35.00 1.20 0.04
20.00
8 | 26500 | x |? 2 ;80 56.3¢/ 15 001 | 002
40.00 )
22100
35.00 1.20 0.04
20.00
o | 26500 | x |? . %80 563c/ 15 001 | 002
40.00 )
2210.0
35.00 1.20 0.04




