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1 INTRODUCAO

1.1 Generalidades

Apresenta-se a seguir o memorial de calculo do Projeto Executivo
0 casarao, localizada a Alameda Sao Boaventura n° 263, no bairro
Fonseca, em Niterdéi no Rio de Janeiro.
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Figura 1 — Planta de situacao com as areas que receberam intervencdes
estruturais [Fonte: Desenho Arkto 0001_07-AR_0000].

1.2 Referéncias normativas e bibliograficas

e NBR 6118/2023 - Projeto de estruturas de concreto -
Procedimento;

e NBR6120/2019 - Cargas para o célculo de estruturas e edificacdes;
e NBR 6122/2010 - Projeto e execucdo de fundacgdes;
e NBR 6123/1988 - Forcas devidas ao vento em edificagdes;

e NBR 8800/2008 - Projeto de estruturas de aco e de estruturas
mistas de aco e concreto de edificios.
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1.3 Tensoes caracteristicas e materiais adotados

O peso préprio das vigas metalicas foi calculado conforme area
da secao transversal de cada peca, considerando peso especifico do
ago igual a 7.850 kg/m3.

O aco estrutural adotado:

e Para perfis W: ASTM A-572 grau 50; fy=2345 MPa e fu=450
Mpa

e Para chapas e cantoneiras: ASTM A36; fy=2250 MPa e
fu=500 Mpa

Considerou-se um peso especifico de 2,5 tf/m3 para o concreto
armado, para o qual se admitiu um fck =2 20 MPa para estruturas
existentes e fck 2 30 MPa para novas estruturas. Nao foram feitos
ensaios para obtencao da resisténcia do concreto. A opcao por adotar
fck =2 20 Mpa foi pelo tempo da edificacédo existente e em favor da
seguranca.

O aco doce adotado CA-60 para as trelicas nas lajes formadas por
pecas pré-moldadas e CA-50 para os demais elementos.

Cobrimento minimo nas estruturas de concreto armado:

e Fundacgbes: 40 cm
e Lajes: 2,0cm
° Demais elementos: 3,0 cm.
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2 ANEXO 2

Para o anexo 2, foi projetada estrutura com duas materialidades
diferentes. A parte central (regido do auditério), com pilares, vigas e
trelicas metalicas, e lajes pré-moldadas trelicadas enquanto o contorno
da edificacao integralmente em concreto armado.

Figura 2 Planta da estrutura metélica e de concreto do teto do térreo do anexo
2 [dimensbes em mm; Fonte: Desenho Cerne 0001_07_ET_RE_1006_00].
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Figura 3 Planta da estrutura metélica e de concreto do 1° pavimento do anexo
2 [dimensbes em mm; Fonte: Desenho Cerne 0001_07_ET_RE_1007_00].

?

Figura 4 Planta da estrutura metéalica e de concreto do terrago do anexo 2
[dimensdes em mm; Fonte: Desenho Cerne 0001_07_ET_RE_1008_00].
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Figura 5 Planta da estrutura metalica e de concreto da cobertura do Anexo 2
[dimensBes em mm; Fonte: Desenho Cerne 0001_07_ET_RE_1009_00].
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Figura 6 Trelica [dimensées em mm; Fonte: Desenho Cerne
0001_07_ET_RE_1009_00].

2.1 Carregamentos adotados no dimensionamento
Para o calculo da estrutura, foram utilizados os seguintes
carregamentos:
Carga permanente:
Peso especifico da estrutura metélica: 7.850 kg/m3
Peso especifico da estrutura de concreto: 2.500 kg/m3

Peso préprio para revestimento de piso (contrapiso,
impermeabilizacdo e acabamento): 100 kg/m?
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Peso préprio para telhas metdlicas da cobertura: 11 kg/m?2
(informado pela Retrofit apés compra do material, por e-mail no dia
02/05/19)

*As paredes da fachada da edificacao foram consideradas como
sendo blocos de concreto vazado 9x19x39 cm com argamassa
cimenticia de revestimento de 2,0 cm de espessura para cada uma das
faces. Essa mesma consideracado foi feita para todas as divisérias
internas.

Sobrecarga de utilizagao:

Carregamento acidental para edificacdes comerciais e salas
administrativas: 300 kg/m?2

Carregamento acidental para auditérios com assentos fixos: 400
kg/m?2

Carregamento acidental para coberturas (sem acesso a pessoas,
apenas para manutencdo): 100 kg/m?2

Carregamento acidental para coberturas com placas de
aquecimento solar ou fotovoltaicas: 150 kg/m?2

Vento
VO=35m/s
S1 = 1,0 (terreno plano ou fracamente acidentado)

S2 = categoria IV, classe B, altura conforme especificado em
projeto de arquitetura

S3=1,00

2.2 Softwares

A Cerne utiliza como software de célculo os programas Cypecad, STRAP
e Robot da Autodesk. Para a parcela de concreto, foi utilizado o
Cypecad 2023 e a parte metélica o STRAP 2022.
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2.3 Combinacbes adotadas no dimensionamento

2.3.1 Estruturas metalicas

A combinacdo ultima normal contemplada durante as verificacdes
da estrutura metélica foi obtida conforme item 4.7.7.2.1 -
Combinacgdes Ultimas normais da ABNT NBR 8800/2008 e esta
descrita a seguir:

F;=135%xPP+140XG + 1,50 X Q

A combinacdo quase permanente de servico contemplada durante
as verificagcbes das flechas maximas das vigas metalicas foi obtida
conforme item 4.7.7.3.2 — Combinacdes quase permanentes de servico
da ABNT NBR 8800/2008 e estéa descrita a seguir:

F=100xPP+100xG+0,60x1,00x0Q

2.3.2 Estruturas de concreto armado

As combinacbes no estado-limite Gltimo contempladas durante
as verificacdes das estruturas de concreto armado foi obtida conforme
item 11.7.1 — Coeficientes de ponderacdo das aces no estado-limite
altimo (ELU) da ABNT NBR 6118/2014 e os coeficiente adotados estéo
descritos a seguir:

PP Peso préprio
CP Cargas permanentes
Qa Sobrecarga

V(+X) Vento +X

V(-X) Vento -X

V(+Y) Vento +Y

V(-Y) Vento -Y 7
Comb.| PP | CP | Qa [V(+X)| V(-X) |V(+Y)| V(-Y)
1.000/|1.000
1.400|1.400
1.000/1.000(1.400
1.400/1.400(1.400
1.000/|1.000 1.400
1.400|1.400 1.400
1.000/1.000(0.700{1.400
1.400/1.400(0.700{1.400
1.000/1.000(1.400(0.840
1.400/1.400(1.400(0.840
1.000/|1.000 1.400

— | =
CleloloiNloo s w N =
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12

1.400

1.400

1.400

13

1.000

1.000

0.700

1.400

14

1.400

1.400

0.700

1.400

15

1.000

1.000

1.400

0.840

16

1.400

1.400

1.400

0.840

17

1.000

1.000

1.400

18

1.400

1.400

1.400

19

1.000

1.000

0.700

1.400

20

1.400

1.400

0.700

1.400

21

1.000

1.000

1.400

0.840

22

1.400

1.400

1.400

0.840

23

1.000

1.000

1.400

24

1.400

1.400

1.400

25

1.000

1.000

0.700

1.400

26

1.400

1.400

0.700

1.400

27

1.000

1.000

1.400

0.840

28

1.400

1.400

1.400

0.840

Ja para combinacdes de servico adotou-se:

Comb.

PP

CP

Qa

V(+X)

V(-X)

V(+Y)

V(-Y)

1

1.000

1.000

1.000

1.000

0.400

1.000

1.000

0.300

1.000

1.000

0.300

0.300

O 00N O Ol w N

—
(@]

1.000

1.000

0.300

1.000

1.000

0.300

0.300

1.000

1.000

0.300

1.000

1.000

0.300

0.300

1.000

1.000

0.300

1.000

1.000

0.300

0.300

2.4 Estrutura metélica

2.4.1 Modelo estrutural para vigas e trelicas

Para a analise e verificacao da seguranca estrutural da parte

metélica do Anexo

2,

estrutural no software STRAP Structural Analysis 2022.

foram desenvolvidos modelos de calculo

Utilizaram-se modelos bidimensionais de barras para a analise
estrutural dos carregamentos permanentes e de sobrecarga de
utilizacao os quais seguem apresentados nas figuras abaixo.
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120

Figura 5 Modelo de anélise estrutural para as cargas permanentes e
sobrecarga de utilizagdo das vigas metalicas da arquibancada do Anexo 2
(STRAP 2022).

| 7]* i > 9[ ¥ A i AR
— 4 b e & ~afo” b

Figura 6 Modelo de anélise estrutural para as cargas permanentes e
sobrecarga de utilizagcédo das trelicas da cobertura do Anexo 2 (STRAP 2015).

2.4.2 Vigas do auditério
2.4.2.1 Esforgos solicitantes

Os diagramas de momento fletor e esforco cortante para o
somatério das cargas permanentes e sobrecargas de utilizacao (com
fatores de ponderacao), obtidos através do modelo de calculo do item
2.4, seguem apresentados abaixo.

MOMENTO FLETOR M3 (tF*metro)

0. ! ! ! ! | ! ! ! ! ! ! ! ! | ! ! ! !
-10 4
-20.4
-30
-40 .
-50
-60.
-70
-80.

5397

Figura 7 Momento fletor de projeto para combinacgao ultima normal [unidades:
tf.m].

CORTANTE V2 (tf)

)

o

|
(L N

n

=]

|
LI

Figura 8 Esforco cortante de projeto para combinacado Udltima normal
[unidades: tf].



<

CERNE

ENGENHARIA E PROJETOS

N° Cerne:
MCC-23-1654-01-001-R00

N° Cliente:

Pagina:
10

DEFORMADA EM x2 (cm)

RO
I I B B I B B B

Figura 9 Flecha maxima obtida para combinacdo quase permanente de
servigco considerando mesa colaborante de largura efetiva igual a 100 cm e
espessura igual a 12 cm [unidades: cm].

2.4.2.2 Verificacao estrutural das vigas W530x72

Forca resistente de calculo de um conector de cisalhamento em
perfil U laminado (U76 mmx6,11 kg/m):

I_cs = 50 mm
tfcs = 6,93 mm
twes = 4,32 mm
foek = 30 MPa
Ec. = 26.838,4 MPa
Yes = 1,25
_ 013(tfcs + OIStWCS)LCS\/ fckEc
Rd —
Yes
_ 0,3(6,93 + 0,5 x 4,32) x 50 x /30 x 26.838,4
Rd = 1,25

Qra = 98 kN = 9,8 tf

z

Essa verificacao é suficiente para todos os desenhos que
apresentam vigas mistas com conectores de comprimento igual a 50
mm. A outra opcdo utilizada nos projetos da Eleva Barra, para perfis
metalicos mais estreitos, foi o comprimento igual a 40 mm. A
verificacao dessa segunda opgao é demonstrada a seguir:

Lcs = 40 mm

_ 0,3(6,93 + 0,5 x 4,32) x 40 X /30 X 26.838,4
1,25

Rd2
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QRdZ =78 kN = 7,8 tf

Momentostf*metro , Forgas:if, Tensbes:MPa , Propriedsdes:cm

Barra:
1

1 2 I—}(E (Eixo maior)

Dados da Secio

- Secles : Verificar
= Ago : AR345

11.20 |

Parametros de Calculo

= Kx=1.00 =Ky =1.00

- Esbeltez adm.: 200 (compr.) 240 (tragdo)
- Flecha admissivel : 1/350

- Fator de Area Tracionada : 1.00

- Sisterna : Deslocavel

TRAVAMENTOS INTERMEDIARIOS

Torgo-Lat| Cont. em  +

Compressao
MESA
Espessura da mesa: 130mm Resisténcia conector: T6.0kM
Largura da mesa: 2000mm Quantidade conectores:  Interac&o completa
Distancia perfil-laje: 0mm Forga axial: ignorar
Resist. concreto(fck)30.00mPa Momento no eixo menor: ignarar
Posicao da laje : +x2 Armadura : 0mmz (fy= 340mPa)

Para cargas de longa duragio, multiplicar E/Ec por 3.0 ,n=7.7

M" de conectores para interacao completa: 75.6

Secdo: W 530x72.0

=1k

Fropriedades Vigas Mistas (curta duracdo, longa duracgio) :
= 12184998, 95650.87cmd4 Z= 322052 cm3l

0.00

h = 524 0mm bf = 207.0mm
tw = 9.0mm tf = 10.90mm
Area = 91.60cm?2 12 = 1615cm4 |3 = 3996%cmd
= 33 41cmd 72 = 244 60cm3 Z3 = 1756cm3
= 1.1dmé e3 = 103.50mm e2 = 262.0mm
COMBINAGAD de CALCULO=1
Diagrama de Momentos M3
0.00

9472

Forca Axial Max. =  0.00 (tragdo) Forga Cortante Max. =  33.83
Espagcamento de conectores p/ interagio completa em Mma:
a esquerda {@147mm, a direita @147mm
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Momentostfmetro , Forgas:tf, Tensdes:MPa , Propriedades:cm

CLASSIFICAGAD DA SECAO: *** NAQ-COMPACTA [ ESBELTA, ***

Relagdo Limite: Comp. N3o-Compacta Esbelta
hit=53.11 < 90.5 137.2 i59 (fy=345.0 R= 0.000)
bit= 9.50 < 9.1 241 13.5

CLASSIFICACAD DA SECAC{Composta): *** COMPACTA f ESBELTA ***

Relagdo Limite: Comp. N3o-Compacta Esbelta
hit= 53.11 < 80.5 1372 359 (fy=345.0 R= 0.000)
CALCULO EQUACAD FATORES WVALORES |RESULT
Cortante V2 VadVrd < 1 Aw= 4AT16 Vsd = 33.83
54.311a Wrd=0.6"fy" Ao 1.1 Vrd = BBTS 0.38
Momento M3 Msd Z = 322952 Msd = 0472
(G.2.1a) <1.00 Mrd = 101.25 0.54
sem FLT Mrd
Motas: mesa comprimida
Deformacao def. def. =
< 1.00 0.03507 1.10
L /350
Curta duracao: d= 0.0351
Ix =121849.98 ly= 1615.00

* Travamento continuo da FLT
Conectores a cada 15 cm OK.

Flecha maxima 2,49 < 1120/350 = 3,20 cm OK.

2.4.3 Trelicas da Cobertura
2.4.3.1 Esforcgos solicitantes

Os diagramas de momento fletor e esforco cortante para o
somatério das cargas permanentes e sobrecargas de utilizacao (com
coeficientes de ponderacao), obtidos através do modelo de célculo do
item 2.4, seguem apresentados abaixo.

Figura 10 Forca Axial de projeto para combinagado Ultima normal [unidades:
tf].
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Figura 11 Flecha méaxima obtida para combinacdo quase permanente de
servigo considerando mesa colaborante de largura efetiva igual a 100 cm e

espessura igual a 12 cm para o banzo superior [unidades: cm].
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20%

85%
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Yo

21%

85%

o,

85%

1%

%

85%

26%

%o

5%

1%
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23%

5%

1%
20%

85%

Figura 12 Capacidade de trabalho das barras da trelica [unidades:%].

2.4.3.2 Verificagcao estrutural das vigas W200x41,7 (banzo

comprimido)

Momentostfmetro , Forgas:tf, Tensdes:MPa , Propriedades:cm

12

I—KE (Eixo maior)

11.04 :

Barra: 3]
1, 22, 2,
23, 4. 25 I
24, 3
Dados da Secdo
- Secles : Verificar
- Ao : MRZ250

TRAVAMENTOS INTERMEDIARIOS

Torg&o-Lat| Cont. em  +

Compresséo

MESA

Espessura da mesa: 150mm
Largura da mesa: 1500mm
Distancia perfil-laje: 0mm
Resist. concreto({fick)30.00mPa
Posigdo da laje : 2

Parametros de Calculo

-Kx=1.00 - Ky =1.00

- Esbeltez adm_: 200 [compr.) 240 (tracio)
= Flecha admissivel : 1/350

- Fator de Area Tracionada : 1.00

- Sistemna : Deslocavel

Resisténcia conector: T6.0kMN
Quantidade conectores:  Interag&o completa
Forga axial: ignorar
Momento no eixo menor: ignorar
Armadura : Ommz (fy= 340mPa)

Para cargas de longa duragio, multiplicar E/Ec por 3.0 ,n=7.7
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N*® de conectores para interacio completa: 32.0
Secio: W 200x41.7
b = 205.0mm bf = 166.0mm
tw = 7.20mm tf = 11.80mm
Area = 53.50cm2 12 = 901.0cmd 13 = 4114cmd
X3y = 23.1%cm4 £2 = 165.70cm3 Z3 = 448 60cm3
t ww = B83850cm6 el = 83.0mm e’ = 102.50mm
Propriedades Vigas Mistas (curta duragéo, longa duragso) :
| = 238B69.05, 16841.50cmd4 Z= 1231.83 cm3
COMBINACAD de CALCULO=1
Diagrama de Momentos M3
.00 0.00
8.53
Forga Axial Max. = 0.00 (tragdo) Forga Cortante Max. = 3.55
Espacamento de conectores p/ interagio completa em Mmix:
a esquerda @429mm, a direita @261mm
Momentostf*metro , Forgas:if, Tensbes:MPa , Propriedsdes:cm
CLASSIFICACAD DA SECAO: *** COMPACTA *=*
Relagio Limite: Comp. N3o-Compacta Esbelta
hit= 21.81 < 1063 161.2 421 (fy=250.0 R= 0.000)
wt= 7.03 < 10.7 2B.3 15.8
CLASSIFICACAD DA SECAD(Composta). *** COMPACTA ***
Relag&o Limite: Comp. Nio-Compacta Esbelta
hit= 21.81 = 1063 161.2 421 (fy=250.0 R= 0.000)
CALCULOD EQUACAD FATORES VALORES [RESULT
Cortante ¥V2 | VsdVrd <1 Aw= 1476 Wesd = 355
34.311a Wrd=0.6"Fy"Aw1.1 Vrd = 2013 0.18
Momento M3 M=d £ = 123183 Msd = 853
(G.2.1a) < 1.00 Mrd = 28.00 0.30
sem FLT Mrd
Motas: mesa comprimida
Deformacac | def def. =
— 2 100 0.01810 0.57
L /350
Curta duracao: d= 0.01381
Ix = 23869.05 ly=901.00

* Travamento continuo da FLT

Conectores a cada 30 cm OK.
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Flecha maxima 0,667 < 1105/350 = 3,15 cm OK.

2.5 Estrutura de Concreto

2.5.1 Lajes

Para a analise e verificacdo da seguranca estrutural da edificacao,
foi desenvolvido modelo no software CYPECAD 2023.

2.5.1.1 Envoltérias dos momentos nas lajes

A seguir sao apresentados os mapas com as envoltérias dos
momentos nas lajes, na direcdo X e Y (para regides inferiores e
superiores).

e Piso do Térreo

/g®)
NN

Figura 13 Momento em X, quantidade inferior.
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Figura 14 Momento em Y, quantidade inferior.
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Figura 15 Momento em X, quantidade superior.
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Figura 16 Momento em Y, quantidade superior.

e Teto do Térreo e Primeiro Pavimento
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Figura 17 Momento em X, quantidade inferior.

Figura 18 Momento em Y, quantidade inferior.
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Figura 19 Momento em X, quantidade superior.

Figura 20 Momento em Y, quantidade superior.
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Figura 21 Momento em X, quantidade inferior.
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Figura 22 Momento em Y, quantidade inferior.
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Figura 24 Momento em Y, quantidade superior.

2.5.1.2 Armaduras adotadas

Piso do Térreo
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Momentos Taxas de Armadura de reforgo
Armadura
Laj |Dir |Altur | Esq. | Centr| Dir. | Esq. |Centro| Dir. | Sup. Esq. |Inf. Centro| Sup. Dir.
e |. |a o]
L11| X | 0.15| 0.55| 0.82 | 0.59| 1.50 2.25 | 1.62| @5c/13 | @6.3c/13 | B6.3c/19
Y 0.22| 0.82 | 0.55| 0.60| 2.25 | 1.50| @4.2c/20 | ¥6.3c/13 | @5c/13
L40| X | 0.15/ 0.73| 0.87 | 0.00| 2.01 2.39 | 0.00| ©6.3c/15 | @¥6.3c/13 | ------
Y 0.55/ 0.82 | 0.46| 1.50| 2.25 | 1.26] @5c/13 | 36.3c/13 | @4.2¢c/11
L41| X | 0.15|----- 0.83 | 1.51|------ 2.28 | 4.13)  ------ ?6.3c/13 | @8c/12
Y - 0.80 | 0.51| 1.50| 2.20 | 1.40| @5c/13 | @6.3c/14 | @5c/14
0.55
L31| X | 0.15|/ 0.55| 0.82 | 0.62| 1.51| 2.25 | 1.70| @5c/13 | @6.3c/13 | @6.3c/18
Y 0.55/ 0.82 | 1.22| 1.52| 2.25 | 3.36| @5c/13 | @6.3c/13 | @6.3c/9
L22| X | 0.15| 0.55| 0.82 | 0.55 1.50| 2.25 | 1.51| @5c/13 | ©6.3c/13 | @5c/13
Y 1.16| 0.82 | 0.78| 3.17| 2.25 | 2.15| @6.3c/9 | ©6.3c/13 | ©6.3c/14
L13| X | 0.15| 0.55| 0.82 | 0.55 1.50| 2.25 | 1.50| @5c/13 | ©6.3c/13 | @5c/13
Y 0.75| 0.60 |----- 2.07| 1.65 |------ @6.3c/15 | @5c/12 | ------
L32| X | 0.15|----- 0.41 | 1.11|------ 1.13 | 3.04| ------ @5c/17.5 | ©6.3c/10
Y - 0.82 | 0.64| 1.52| 2.25 | 1.74| @5c¢/13 | @6.3¢c/13 | ©6.3c/17.
0.55 5
L14| X | 0.15| 0.55| 0.41 | 0.55 1.50| 1.13 | 1.50| @5c/13 | @5c¢/17.5| @5c/13
Y 0.55| 0.41 | 0.55| 1.51| 1.13 | 1.50| @5c¢/13 | @5¢/17.5 | @5c/13
L23| X | 0.15| 0.55| 0.41 | 0.61| 1.50| 1.13 | 1.67| @5c/13 | @5c¢/17.5 | @6.3c/18
Y 0.57| 0.82 | 0.57| 1.56 2.25 | 1.57| ©6.3c/20 | @¥6.3¢c/13 | @5c/12.5
L33| X | 0.15/ 1.14| 0.83 | ----- 3.12| 2.28 |------ ?6.3¢/10 | ©#6.3¢c/13 | ------
Y 0.42| 0.78 - 1.14| 2.14 | 2.19| @5c/17.5 | @6.3c/14 | ¥6.3c/14
0.80
L24| X | 0.15/ 0.57| 0.82 | 0.68| 1.56| 2.25 | 1.87| @5¢/12.5 | ©96.3¢/13 | @6.3c/16
Y 0.78| 0.82 | 0.55| 2.13| 2.25 | 1.50| ©6.3c/14 | ¥6.3¢c/13 | @5c/13
L15| X | 0.15| 0.55| 0.82 | 0.57| 1.50| 2.25 | 1.58| @5c¢/13 | @6.3c/13 | @5¢/12.5
Y 0.55/ 0.45 | 0.55| 1.50| 1.24 | 1.50|] ©@5c/13 @5c/16 @5c/13
L7 | X | 0.15 0.92| 0.83 | ----- 2.53| 2.28 |------ ?6.3c/12 | #6.3¢/13 | ------
Y 0.56| 0.63 - 1.55/ 1.71 | 1.25| @6.3¢/20 | ©6.3¢c/18 | B4.2¢c/11
0.46
L9 | X | 0.15/ 0.82| 0.41 | 0.55| 2.25| 1.13 | 1.50| ¥6.3c/13 | @5¢/17.5 | @5c/13
Y 0.55| 0.77 | 0.55| 1.50| 2.13 | 1.50| @5c/13 | @#6.3c/14 | @5c/13
L10| X | 0.15| 0.56| 0.82 | 0.60| 1.55| 2.25 | 1.64| ¥6.3¢c/20 | ¥6.3c/13 | @6.3c/19
Y 0.55/ 0.82 | 0.57| 1.50 2.25 | 1.56| @5c/13 | @¥6.3c/13 | @5c/12.5
L16| X | 0.15/ 0.67| 0.82 | 0.61| 1.83| 2.25 | 1.68| @6.3c/17 | @¥6.3¢c/13 | @6.3c/18
Y 0.69| 0.51 | ----- 1.88| 1.39 |------ @?6.3c/16 | @5c/14 | ------
L8 | X | 0.15)----- 0.83 | 0.94|------ 2.29 | 2.58  ------ ?6.3c/13 | ©6.3c/12
Y - 0.63 | 0.44| 1.55| 1.73 | 1.21| @6.3¢c/20 | @6.3c/18 | @5c/16
0.57
L3 | X | 0.15)----- 0.88 | 1.60|------ 2.40 | 4.39 ------ ?6.3c/13 |@10c/17.5
Y - 0.82 | 0.55| 1.49| 2.25 | 1.51) @5c/13 | ¥6.3c/13 | ©@5c/13
0.54
L4 | X | 0.15 1.18| 0.41 | ----- 3.23| 1.13 |------ ©@6.3c/9 | @5¢/17.5| ------
Y 0.56| 0.82 - 1.55| 2.25 | 1.53| @6.3¢/20 | @6.3¢c/13 | @5c/13
0.56
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Momentos Taxas de Armadura de reforgo
Armadura
Laj |Dir |Altur | Esq. | Centr| Dir. | Esq. |Centro| Dir. | Sup. Esq. |Inf. Centro| Sup. Dir.
e |. |a o]
L5 | X | 0.15/ 0.77| 0.82 | 0.69| 2.10 2.25 | 1.90| ©6.3c/14 | @¥6.3c/13 | B6.3¢c/16
Y 0.65| 0.82 | 0.55| 1.78| 2.25 | 1.50| @6.3c/17.| @86.3c/13 | @5c/13
5
L25| X | 0.15/ 0.68| 0.82 | 0.66| 1.85 2.25 | 1.80| ©6.3c/16 | @6.3c/13 | @5c/11
Y 0.79/ 0.82 | 0.67| 2.17| 2.25 | 1.85| ©6.3c/14 | ¥6.3c/13 | @B6.3¢c/16
L34| X | 0.15/ 0.34| 0.84 | 1.12| 0.92| 2.29 | 3.08| @4.2c/15 | @6.3c/13 | B6.3c/10
Y 0.46| 0.82 | 0.83| 1.26| 2.25 | 2.29| @4.2¢/11 | @6.3c/13 | @¥6.3¢c/13
L43| X | 0.15/ 0.68| 0.82 | 0.77| 1.87| 2.25 | 2.12| @6.3c/16 | @¥6.3¢c/13 | @6.3c/14
Y 0.55/ 0.67 | 0.65| 1.50| 1.83 | 1.78| @5c/13 | @¥6.3c/17 | @5c/11
L44| X | 0.15| 0.75| 0.78 | 0.55| 2.07| 2.14 | 1.50| @6.3c/15 | @¥6.3c/14 | @5c/13
Y 0.55/ 0.73 | 0.72| 1.50| 2.01 | 1.96] @5c/13 | @6.3c/15 | @5c/10
L39| X | 0.15/ 0.96| 0.62 |----- 2.63| 1.69 |------ @8c/19 | ¥6.3¢c/18 | ------
Y 0.55| 0.78 - 1.50| 2.14 | 1.99 ©@5c¢/13 | @6.3c/14 | @5c/10
0.72
L30| X | 0.15] 1.29| 0.52 | ----- 3.55| 1.44 |------ @8c/14 @5c/13 | ------
Y 0.76| 0.82 - 2.08| 2.25 | 2.15| ©6.3c/15 | @6.3c/13 | @6.3c/14
0.79
L12| X | 0.15| 0.55| 0.82 | 0.55| 1.51| 2.25 | 1.50| @5c/13 | @6.3c/13 | @5c/13
Y 0.62| 0.72 | 0.55| 1.70| 1.97 | 1.50| ¥6.3¢c/18 | @5c/10 @5c/13
L19| X | 0.15| 0.55| 0.82 | 0.56| 1.51| 2.25 | 1.55| @5c¢/13 | @6.3c/13 | @6.3c/20
Y 0.58| 0.51 | 0.55| 1.60| 1.41 | 1.50| @5c/12.5 | @5c/14 @5c/13
L21| X | 0.15/ 0.57| 0.55 | 0.55| 1.57| 1.51 | 1.50| @5c/12.5 | ©@5c/13 @5c/13
Y 0.73] 0.53 | ----- 2.00| 1.46 |------ @5c/10 @5¢/13 |  ------
L26| X | 0.15/ 0.66| 0.82 | 0.59| 1.81| 2.25 | 1.61| @5c¢/11 | @36.3c/13 | @6.3c/19
Y 0.70| 0.82 | 0.68| 1.93| 2.25 | 1.85| ¥6.3c/16 | ¥6.3¢c/13 | @6.3¢c/16
L29| X | 0.15/ 0.80| 0.82 | 1.20| 2.18| 2.25 | 3.30| @¥6.3c/14 | @¥6.3¢/13 | @6.3c/9
Y 0.86| 0.82 | 0.61| 2.36| 2.25 | 1.67| ©¥6.3¢c/13 | ¥6.3¢c/13 | @5c/12
L28| X | 0.15|/ 0.56| 0.82 | 0.76| 1.53| 2.25 | 2.07| @5c¢/13 | @6.3¢c/13 | @6.3c/15
Y 0.71| 0.82 | 0.58| 1.95 2.25 | 1.58| ¥6.3c/16 | @¥6.3¢c/13 | @5c/12.5
L27| X | 0.15| 0.60| 0.82 | 0.55| 1.65| 2.25 | 1.52| @5c/12 | @¥6.3¢/13 | @5c/13
Y 0.81| 0.82 | 0.56| 2.22| 2.25 | 1.55| ¥6.3c/14 | ?¥6.3¢c/13 | B6.3¢c/20
L35| X | 0.15| 1.08]| 0.82 | 0.39| 2.96| 2.25 | 1.06| @6.3c/10 | ¥6.3c/13 | @4.2c/13
Y 0.56| 0.82 | 0.71| 1.54| 2.25 | 1.96| ©6.3c/20 | ¥6.3c/13 | @5c/10
L37| X | 0.15/ 0.60| 0.82 | 0.67| 1.63| 2.25 | 1.85| @6.3c/19 | @¥6.3¢c/13 | @6.3c/16
Y 0.59| 0.82 | 0.71| 1.63| 2.25 | 1.95| ©6.3¢c/19 | ¥6.3c/13 | @5c/10
L17| X | 0.15 0.60| 0.60 | 0.60| 1.63| 1.65 | 1.66| ¥6.3c/19 | ©@5c/12 @5c/12
Y 0.69| 0.50 | ----- 1.90| 1.38 |------ @6.3c/16 | @4.2¢c/10 | ------
L18| X | 0.15| 0.55| 0.63 | 0.55| 1.50| 1.73 | 1.50| @5c¢/13 | @¥6.3c/18 | @5c/13
Y 0.55/ 0.55 | 0.55| 1.50| 1.50 | 1.50| ©@5c/13 @5c/13 @5c/13
L36| X | 0.15/ 0.38| 0.81 | 0.63| 1.04| 2.21 | 1.73| @5c/19 | @6.3c/14 | @6.3c/17.
Y 0.82| 0.82 | 0.82| 2.25| 2.25 | 2.25| @86.3¢c/13 | @6.3c/13 5
©6.3c/13
L42| X | 0.15| 1.29| 0.82 | 0.70| 3.54| 2.25 | 1.92| @8c/14 | @6.3¢c/13 | @6.3c/16
Y 0.55/ 0.67 | 0.60| 1.50 1.84 | 1.64| @5c/13 | @¥6.3c/16 | B6.3c/19
L6 | X | 0.15/ 0.63]| 0.82 | 0.87| 1.73| 2.25 | 2.39| ¥6.3c/18 | 86.3c/13 | @6.3c/13
Y 0.55/ 0.64 | 0.56| 1.51| 1.75 | 1.54| @5c/13 | @6.3c/17.| @5c/13
5
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Momentos Taxas de Armadura de reforgo
Armadura
Laj |Dir |Altur | Esq. | Centr| Dir. | Esq. |Centro| Dir. | Sup. Esq. |Inf. Centro| Sup. Dir.
e |. |a 0
L2 | X | 0.15/ 1.68| 0.86 | 0.00| 4.61 2.35 | 0.00| @10c/17 | @¥6.3c/13 | ------
Y 0.55/ 0.82 | 0.55| 1.51| 2.25 | 1.50| @5c/13 | @¥6.3c/13 | @5c/13
L1 | X | 0.15/ 0.62| 0.82 | 1.58| 1.71| 2.25 | 4.32| ¥6.3c/18 | @¥6.3¢c/13 | @10c/18
Y 0.63| 0.82 | 0.55| 1.73| 2.25 | 1.50| ©6.3c/18 | ¥6.3c/13 | @5c/13
Teto do Térreo
Momentos Taxas de Armadura de reforgo
Armadura
Laj |Dir |Altur | Esq. | Centr| Dir. | Esq. |Centro| Dir. | Sup. Esq. |Inf. Centro| Sup. Dir.
e |. |a 0
L11| X | 0.15| 0.55| 0.82 | 0.63| 1.50 2.25 | 1.73| @5c/13 | @6.3c/13 | B6.3¢c/18
Y 0.38/ 0.79 | 0.55| 1.03| 2.16 | 1.50| @5c/19 | @¥6.3c/14 | @5c/13
L17| X | 0.15| 0.55| 0.82 | 0.63| 1.50 2.25 | 1.73| @5c/13 | @6.3c/13 | B6.3c/18
Y 0.57| 0.84 | 1.30| 1.57| 2.29 | 3.57| @5¢/12.5 | @6.3c/13 | @8c/14
L15| X | 0.15| 0.55| 0.82 | 0.61| 1.50 2.25 | 1.67| @5c/13 | @6.3c/13 | B6.3c/18
Y 1.16/ 0.82 | 0.69| 3.19| 2.25 | 1.90| @6.3c/9 | @¥6.3c/13 | ¥6.3c/16
L13| X | 0.15| 0.55| 0.82 | 0.55 1.50| 2.25 | 1.50| @5c/13 | ©6.3c/13 | @5c/13
Y 0.63| 0.50 |----- 1.73| 1.38 |------ ?6.3c/18 | @4.2¢/10 | ------
L7 | X | 0.15/ 1.30| 0.99 | ----- 3.56| 2.71 |------ @8c/14 @8c/18 | ------
Y 0.55| 0.69 - 1.50, 1.90 | 1.41, @5c/13 | ©6.3¢c/16 | @5c/14
0.51
L9 | X | 0.15/ 1.27| 0.41 | ----- 3.48| 1.13 |------ @?8c/14 | @#5¢/17.5 | ------
Y 0.55| 0.66 - 1.50, 1.82 | 1.66| @5c/13 | ©6.3¢c/17 | @5c/12
0.61
L10| X | 0.15| 0.56| 0.82 | 0.82| 1.55| 2.25 | 2.24| ¥6.3¢c/20 | 86.3¢/13 | @6.3c/13
Y 0.55/ 0.74 | 0.57| 1.50 2.03 | 1.56| @5c/13 | @¥6.3c/15 | @5c/12.5
L8 | X | 0.15/----- 0.92 | 1.36/------ 2.51 | 3.73)  ------ @8c/20 @?8c/13
Y - 0.69 | 0.56| 1.50| 1.90 | 1.53| ©@5c¢/13 | @6.3c/16 | @5c/13
0.55
L3 | X | 0.15/ 0.00| 0.95 | 1.56| 0.00| 2.61 | 4.28| ------ @8c/19 | @10c/18
Y 0.62| 0.82 | 0.55| 1.71| 2.25 | 1.50| ©6.3c/18 | ¥6.3c/13 | @5c/13
L4 | X | 0.15/ 1.32| 0.41 | ----- 3.61| 1.13 |------ @8c/13 | @#5¢/17.5 | ------
Y 0.59| 0.82 - 1.62| 2.25 | 1.50| @6.3c/19 | ©¥6.3¢c/13 | @5c/13
0.55
L5 | X | 0.15/ 0.79| 0.82 | 0.64| 2.16| 2.25 | 1.74| @6.3c/14 | ©¥6.3¢c/13 | @6.3c/17.
Y 0.63| 0.82 | 0.55| 1.74| 2.25 | 1.50| @6.3c/17.| @6.3c/13 5
5 @5c/13
L12| X | 0.15| 0.80| 0.82 | 0.55| 2.18| 2.25 | 1.50| ¥6.3c/14 | ¥6.3¢c/13 | @5c/13
Y 0.55| 0.82 | 0.55| 1.50| 2.25 | 1.50| @5c/13 | #6.3c/13 | @5c/13
L6 | X | 0.15/ 0.63]| 0.82 | 1.30| 1.73| 2.25 | 3.57| ©6.3c/18 | ©¥6.3¢c/13 | @8c/14
Y 0.55/ 0.65 | 0.59| 1.50 1.78 | 1.61| @5c/13 | @6.3c/17.| 86.3c/19
5
L2 | X | 0.15/ 1.62| 1.00 | 0.00| 4.45| 2.75 | 0.00/@10c/17.5| @8c/18 | ------
Y 0.59| 0.82 | 0.55| 1.62| 2.25 | 1.50| ©6.3¢c/19 | ¥6.3c/13 | @5c/13
L1 | X | 0.15/ 0.59| 0.82 | 1.66| 1.61| 2.25 | 4.56| @¥6.3c/19 | @¥6.3c/13 | @8c/11
Y 0.68| 0.82 | 0.55| 1.86| 2.25 | 1.50| ©6.3c/16 | ¥6.3c/13 | @5c/13
L14| X | 0.15| 0.55| 0.44 | 0.55| 1.50| 1.20 | 1.50| @5c/13 @5c/16 @5c/13
Y 0.55/ 0.41 | 0.61| 1.50| 1.13 | 1.68| @5c/13 | @#5¢/17.5 | B6.3¢c/18
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Armadura
Laj |Dir |Altur | Esq. | Centr| Dir. | Esq. |Centro| Dir. | Sup. Esq. |Inf. Centro| Sup. Dir.
e |. |a o]
Li6| X | 0.15| 0.56| 0.55 | 0.55 1.53| 1.50 | 1.50| @5c/13 @5c/13 @5c/13
Y 0.78| 0.82 | 0.60| 2.15| 2.25 | 1.65| ©6.3c/14 | ¥6.3c/13 | @5c/12
L18| X | 0.15| 0.55| 0.60 | 0.60 1.51| 1.65 | 1.66] @5c/13 @5c/12 @5c/12
Y 0.73/ 0.82 | 0.89| 2.01| 2.25 | 2.43| ©6.3c/15 | @¥6.3c/13 | @6.3c/12.
5
L19| X | 0.15/ 0.62| 0.89 | 0.00| 1.69| 2.44 | 0.00| ¥6.3c/18 | ¥6.3c/12.| ------
Y 0.55/ 0.82 | 0.57| 1.50| 2.24 | 1.56] @5c/13 5 @5c/12.5
?6.3c/13
L20| X | 0.15|----- 0.87 | 1.30|------ 2.38 | 3.56 ------ ?6.3c/13 | @8c/14
Y - 0.82 | 0.55| 1.50| 2.25 | 1.50| @5c¢/13 | @6.3¢c/13 | @5c/13
0.55
L22| X | 0.15/ 0.62| 0.82 | 1.39 1.70| 2.25 | 3.81| ©6.3c/18 | ©6.3c/13 | ©@8c/13
Y 0.55/ 0.82 | 0.55| 1.50| 2.25 | 1.50| @5c/13 | @6.3c/13 | @5c/13
L23| X | 0.15| 1.26| 0.82 | 0.55| 3.46| 2.25 | 1.50| ©6.3c/9 | @¥6.3c/13 | @5c/13
Y 0.56| 0.82 | 0.55| 1.53| 2.25 | 1.50| @5c/13 | @6.3c/13 | @5c¢/13
L21| X | 0.15|/ 1.15/ 0.82 | 0.61| 3.16| 2.25 | 1.68| @6.3c/9 | @6.3¢c/13 | @6.3c/18
Y 0.55/ 0.82 | 0.55| 1.50| 2.25 | 1.50| @5c/13 | @6.3c/13 | @5c/13
1° PAV.
Momentos Taxas de Armadura de reforgo
Armadura
Laj Dir |Altur | Esq. | Centr| Dir. | Esqg. |Centro| Dir. | Sup. Esq. |Inf. Centro| Sup. Dir.
e |. |a o]
L11| X | 0.15| 0.55| 0.82 | 0.63| 1.50| 2.25 | 1.73| @5c/13 | @6.3¢/13 | @6.3c/18
Y 0.38| 0.77 | 0.55| 1.03| 2.11 | 1.50| @5c/19 | ¥6.3c/14 | @5c/13
L17| X | 0.15| 0.55| 0.82 | 0.62| 1.50| 2.25 | 1.69| @5c/13 | @6.3¢/13 | @6.3c/18
Y 0.57| 0.84 | 1.27| 1.57| 2.29 | 3.49| @5c¢/12.5 | ¥6.3¢c/13 | (@8c/14
L15| X | 0.15| 0.55| 0.82 | 0.59| 1.50| 2.25 | 1.62| @5c¢/13 | @6.3¢c/13 | @6.3c/19
Y 1.14| 0.82 | 0.67| 3.13| 2.25 | 1.84| (J8c/16 | ¥6.3c/13 | ©¥6.3c/16
L13| X | 0.15| 0.55| 0.82 | 0.55| 1.50 2.25 | 1.50| @5c¢/13 | @¥6.3¢c/13 | @5c/13
Y 0.60| 0.52 | ----- 1.65| 1.43 |------ @5c¢/12 @5¢/13 |  ------
L7 | X | 0.15/ 1.27| 1.00 | 0.00| 3.49| 2.74 | 0.00| @8c/14 @8c/18 | ------
Y 0.55/ 0.69 | 0.58| 1.50/ 1.90 | 1.59| @5c/13 | ?¥6.3c/16 | B5c/12.5
L9 | X | 0.15 1.24| 0.41 | ----- 3.39| 1.13 |------ ©6.3c/9 | @5¢/17.5| ------
Y 0.55| 0.66 - 1.50, 1.82 | 1.63| @5c/13 | ©6.3¢c/17 | @6.3c/19
0.60
L10| X | 0.15/ 0.57| 0.82 | 0.80| 1.55| 2.25 | 2.20| @6.3c/20 | @6.3¢c/13 | @6.3c/14
Y 0.55/ 0.76 | 0.57| 1.50 2.07 | 1.55| @5c/13 | @6.3c/15 | 36.3c/20
L8 | X | 0.15)----- 0.93 | 1.33|------ 2.56 | 3.65| ------ @6.3c/12 | @8c/13
Y - 0.72 | 0.55| 1.50| 1.96 | 1.52| @5c/13 @5c¢/10 @5c¢/13
0.55
L3 | X | 0.15/ 0.00] 0.97 | 1.53| 0.00| 2.65 | 4.20| ------ @8c/18 | @10c/18
Y 0.62| 0.82 | 0.55| 1.70| 2.25 | 1.50| ©6.3c/18 | ¥6.3c/13 | @5c/13
L4 | X | 0.15 1.29| 0.41 | ----- 3.54| 1.13 |------ @8c/14 | @5¢/17.5| ------
Y 0.58] 0.82 - 1.59| 2.25 | 1.50| @5¢/12.5 | ©#6.3¢c/13 | @5c/13
0.55
L5 | X | 0.15/ 0.81| 0.82 | 0.63| 2.22| 2.25 | 1.74| @6.3c/14 | ©¥6.3c/13 | @6.3c/17.
Y 0.63| 0.82 | 0.55| 1.72| 2.25 | 1.50| ¥6.3¢c/18 | @6.3c/13 5
@5c/13
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Laj |Dir |Altur | Esq. | Centr| Dir. | Esq. |Centro| Dir. | Sup. Esq. |Inf. Centro| Sup. Dir.
e |. |a o]
L12| X | 0.15/ 0.78]| 0.82 | 0.55| 2.13| 2.25 | 1.50| @6.3c/14 | ¥6.3¢c/13 | @5c/13
Y 0.55/ 0.82 | 0.55| 1.50| 2.25 | 1.50| @5c/13 | @6.3c/13 | @5c/13
L6 | X | 0.15/ 0.64| 0.79 | 1.27| 1.76| 2.16 | 3.49| ©6.3c/17.| ©6.3c/14 | @8c/14
Y 0.57| 0.65 | 0.57| 1.56| 1.78 | 1.57 5 @6.3c/17. | @5c/12.5
@6.3¢/20 5
L2 | X | 0.15/ 1.61| 1.01 | 0.00| 4.42| 2.78 | 0.00/@10c/17.5| @8c/18 | ------
Y 0.63| 0.82 | 0.55| 1.72| 2.25 | 1.50| ©6.3c/18 | ¥6.3c/13 | @5c/13
L1 | X | 0.15/ 0.59| 0.82 | 1.65| 1.61| 2.25 | 4.53| ¥6.3¢c/19 | @¥6.3c/13 | @8c/11
Y 0.67| 0.82 | 0.55| 1.83| 2.25 | 1.50| ©6.3c/17 | ¥6.3c/13 | @5c/13
L14| X | 0.15| 0.55| 0.44 | 0.55 1.50| 1.20 | 1.50| @5c/13 @5c/16 @5c/13
Y 0.55/ 0.41 | 0.66| 1.50| 1.13 | 1.80| @5c/13 | @5¢/17.5 | @5c/11
L16| X | 0.15| 0.55| 0.55 | 0.55 1.50| 1.50 | 1.50| @5c/13 @5c/13 @5c/13
Y 0.75/ 0.82 | 0.59| 2.04 2.25 | 1.61| ©6.3c/15 | @6.3c/13 | B6.3c/19
L18| X | 0.15| 0.55| 0.60 | 0.60 1.50| 1.65 | 1.66] @5c/13 @5c/12 @5c/12
Y 0.74| 0.82 | 0.86| 2.02| 2.25 | 2.36| ©6.3c/15 | @6.3c/13 | B6.3c/13
L19| X | 0.15/ 0.63| 0.90 | 0.00| 1.73 2.46 | 0.00| @¥6.3c/17.| @6.3c/12.| ------
Y 0.55| 0.82 | 0.58| 1.50| 2.26 | 1.58 5 5 @5c/12.5
@5c/13 | ©6.3c/13
L20 X | 0.15|----- 0.89 | 1.24|------ 243 | 3.39 ------ ?6.3c/12.| ©6.3¢c/9
Y - 0.82 | 0.55| 1.50| 2.25 | 1.50| @5c/13 5 @5c¢/13
0.55 @6.3c/13
L22| X | 0.15/ 0.57| 0.82 | 1.41| 1.57| 2.25 | 3.86| @5c/12.5 | 86.3¢/13 | @8c/13
Y 0.55/ 0.82 | 0.55| 1.50| 2.25 | 1.50| ©@5c¢/13 | ¥6.3¢c/13 | @5c/13
L23| X | 0.15| 1.27| 0.82 | 0.55| 3.49| 2.25 | 1.50| @8c/14 | ¥86.3c/13 | @5c/13
Y 0.56| 0.82 | 0.55| 1.53| 2.25 | 1.50| @5c¢/13 | ¥6.3¢c/13 | @5c/13
L21| X | 0.15| 1.14| 0.82 | 0.59| 3.12| 2.25 | 1.61| ¥6.3¢c/10 | ¥6.3¢c/13 | @6.3c/19
Y 0.55| 0.82 | 0.55| 1.50| 2.25 | 1.50| ©@5c¢/13 | @¥6.3¢c/13 | @5c/13
Terrago
Momentos Taxas de Armadura Armadura de reforgo
Laje|Dir.|Altura| Esq. |Centro| Dir. | Esq. |Centro| Dir. | Sup. Esq. |Inf. Centro|Sup. Dir.
L11| X | 0.15| 0.55| 0.82 | 0.66| 1.50| 2.25 | 1.82| @5c¢/13 | @6.3c/13 | @5c/11
Y 0.34| 0.77 | 0.55| 0.94| 2.11 | 1.50| @4.2¢c/14 | ©6.3c/14 | @5c/13
L17| X | 0.15/ 0.55| 0.82 | 0.61| 1.50| 2.25 | 1.68 @5c/13 | @6.3c/13 |@6.3c/18
Y 0.55/ 0.84 | 1.21| 1.52| 2.31 | 3.32| ©@5c¢/13 | ¥6.3c/13 | @6.3¢/9
L15| X | 0.15/ 0.55| 0.82 | 0.59| 1.50| 2.25 | 1.61| @5c¢/13 | @6.3c/13 |@6.3c/19
Y 1.07| 0.82 | 0.65| 2.93| 2.25 | 1.79| @8c/17 | @#6.3c/13 | @5c/11
L13| X | 0.15/ 0.55| 0.82 | 0.56| 1.50| 2.25 | 1.54| @5c¢/13 | @6.3c/13 | @5c/13
Y 0.56| 0.59 |------ 1.54| 1.62 |------ ©6.3c/20 | ©6.3¢/19 | ------
L7 | X | 0.15/ 1.11| 0.98 |------ 3.04| 2.69 |------ ?6.3c/10 | @8c/18 | ------
Y 0.55| 0.71 | 0.60| 1.50| 1.95 | 1.65| ©@5c/13 | ©6.3c/16 | @5c/12
L9 | X | 0.15| 1.15| 0.41 |------ 3.15| 1.13 |------ ©@6.3c/9 | @5¢/17.5| ------
Y 0.55| 0.63 | 0.62| 1.50| 1.71 | 1.70| ©@5c¢/13 | ©6.3c/18 |36.3¢c/18
L10| X | 0.15/ 0.60| 0.82 | 0.82| 1.66| 2.25 | 2.26| @5c/12 | @6.3c/13 |@6.3c/13
Y 0.55| 0.76 | 0.55| 1.50| 2.07 | 1.52| ©@5c/13 | ©6.3c/15 | @5c/13
L8 | X | 0.15[------ 0.92 | 1.32|------ 2.52 | 3.61 ------ ©6.3c/12 | @8c/13
Y 0.55/ 0.72 | 0.58| 1.50| 1.96 | 1.58| @5c/13 @5c/10 |@5c¢/12.5
L3 | X | 0.15/ 0.00| 0.95 | 1.45| 0.00| 2.61 | 3.97 ------ @8c/19 |@8c/12.5
Y 0.65| 0.82 | 0.55| 1.78| 2.25 | 1.51|36.3¢c/17.5 ©6.3c/13 | @5c/13
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Momentos Taxas de Armadura Armadura de reforgo
Laje|Dir.|Altura| Esqg. |Centro| Dir. | Esq. |Centro| Dir. | Sup. Esq. |Inf. Centro|Sup. Dir.
L4 | X | 0.15/ 1.23| 0.41 |------ 3.38/ 1.13 |------ @6.3c/9 | @5¢/17.5| ------
Y 0.62| 0.82 | 0.55| 1.70| 2.25 | 1.50| @6.3¢c/18 | ©6.3c/13 | @5c/13
L5 | X | 0.15/ 0.79 0.82 | 0.62| 2.16| 2.25 | 1.69| ©6.3c/14 | @6.3¢c/13 |?6.3c/18
Y 0.65| 0.82 | 0.55| 1.77| 2.25 | 1.50|@36.3¢c/17.5 ©6.3c/13 | @5c/13
L12| X | 0.15 0.75/ 0.82 | 0.55| 2.05| 2.25 | 1.50| @6.3c/15 | @6.3¢c/13 | @5c/13
Y 0.55| 0.82 | 0.55| 1.50| 2.25 | 1.50| ©@5c¢/13 | ©6.3c/13 | @5c¢/13
L6 | X | 0.15/ 0.62) 0.71 | 1.30| 1.70| 1.96 | 3.56| ©6.3c/18 | @5c/10 | @8c/14
Y 0.57| 0.59 | 0.60| 1.57| 1.62 | 1.63| @5c/12.5 | @6.3c/19 |@F6.3c/19
L2 X | 0.15/ 1.51| 1.00 | 0.00| 4.14| 2.73 | 0.00| @8c/12 @?8c/18 | ------
Y 0.66| 0.82 | 0.55| 1.80| 2.25 | 1.50| ©@5c¢/11 | ©6.3c/13 | @5c¢/13
L1 | X | 0.15 0.56| 0.82 | 1.59| 1.54| 2.25 | 4.36] @5c/13 | @6.3¢c/13 |@10c/18
Y 0.70| 0.82 | 0.55| 1.93| 2.25 | 1.50| @6.3¢c/16 | ©6.3c/13 | @5c/13
L14| X | 0.15 0.55H 0.48 | 0.55| 1.50| 1.31 | 1.50| @5c/13 | @4.2¢c/10 | @5c/13
Y 0.55| 0.44 | 0.67| 1.50| 1.22 | 1.83| @5c/13 @5c/16 |@6.3c/17
L16| X | 0.15 0.55H 0.56 | 0.55| 1.50| 1.54 | 1.50| @5c/13 | @6.3c/20 | @5c/13
Y 0.74| 0.82 | 0.57| 2.04| 2.25 | 1.57| @6.3c/15 | @6.3c/13 |@5c/12.5
L18| X | 0.15 0.55H 0.61 | 0.56| 1.50| 1.68 | 1.54| @5c/13 | @6.3c/18 | @5c/13
Y 0.55/ 0.82 | 0.82| 1.51| 2.25 | 2.25| @5c¢/13 | @6.3c/13 |@36.3c/13
2.5.2 Vigas

As vigas do modelo foram dimensionadas para seus esforcos em
estado limite dltimo (para flexao e cisalhamento) e verificadas em
servigco para fissuragcao. As ancoragens foram detalhadas manualmente
e entdo foram incluidas as respectivas armaduras de suspensao.

Os diagramas de calculo e as taxas necessarias e efetivas em cada
tramo de cada viga sao mostrados na sequéncia. As taxas efetivas de
armadura longitudinal que sédo explicitadas a seguir sdo as taxas finais
adotadas no detalhamento das vigas.

**A nomenclatura dada as vigas neste memorial podem ser identificada
nas plantas de formas apresentadas no Anexo A.

1. PISO DO TERREO
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1.1. V1
@) € W) ® @
I 108 co1ss | | 1ozh c=315 ‘
Al | | |_2010 cosao |
I3 2063 C=255 2063 C=440
|| 206.3 c=165 206.3 =320 | | |
2 1925 G=330 V-103
I . | 1560 |
Il | | | \
I | | | \
[l 206.3 C=35022 camada | 308 C=430p* camada | |
o , 28125 =740
‘*||| 206.3 C=540 ' 19125 l:—.::a ! |

Vi Tramo: V-101 Tramo: V-102 Tramo: V-103
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -1.24 |- -5.72 -8.72 - -8.07 |-6.05 -3.89 |-2.18
X [m] 0.00 - 4.67 0.00 -~ 6.98 0.00 0.60 1.23
GG e 2.55 [2.63 |0.56 |5.62 9.08 6.00 |-- - -
max.
X [m] 1.55 1.80 3.17 2.23 3.60 4.73 -- -- --
Esforgo
cortante [t] - -2.52 |-4.26 |-- -3.54 |-6.96 |-- - -
min.
X [m] -- 3.05 4.67 -~ 4.61 6.61 -- -- --
Esforgo
cortante [t] 2,97 |0.31 |-- 7.70 [3.58 |-- 3.93 [3.12 |2.41
max.
X [m] 0.00 1.67 -- 0.00 2.36 -- 0.00 0.60 1.23
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real{1.13 |(0.74 |5.53 |5.53 [0.62 (4.71 4.71 |4.71 |3.11
Area Sup. [cm?2]

Nec./1.13 0.00 3.91 4.67 0.00 4.27 3.78 2.67 1.59
a Real{1.56 (1.56 |1.56 |5.19 |5.19 |5.19 [0.97 |0.62 |0.62
Area Inf. [cm2]

Nec.|1.35 1.35 1.13 3.69 4.90 3.90 0.00 0.00 0.00
a Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Area Transv. | [cm2/m]

Nec.[1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
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Vi Tramo: V-101 Tramo: V-102 Tramo: V-103
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. Sobrecarga

0.10 mm, L/36850 (L:
3.66 m)

3.03 mm, L/2307 (L:
6.98 m)

0.29 mm, L/11594 (L:
3.40 m)

F. Ativa

0.57 mm, L/6171 (L:
3.52m)

15.91 mm, L/439 (L:
6.98 m)

1.71 mm, L/1993 (L:
3.40 m)

F. no tempo infinito

0.69 mm, L/5135 (L:
3.53 m)

16.26 mm, L/429 (L:
6.98 m)

1.96 mm, L/1733 (L:
3.40 m)

108 C=145 ‘ ‘

| 12
206.3 C=290

| 206.3 C=155] |
(Vv-104) o

| (15x50) I

| 1

| 1

‘ 2@8 C=37522 camada ‘ ‘

| 206.3 C=680 IS

222 tm 1,63 tm
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Vi Tramo: V-104

Corte 15x50

Regido 1/3L 2/3L 3/3L

Homento  Irt.m) -2.21 -- -1.63

X [m] 0.00 -- 4.25

Homento [tm] 2.21 2.98 2.46

X [m] 1.38 2.13 2.88

Esforgo

co’rtante [t] - -1.18 -2.97

min.

X [m] - 2.75 3.88

Esforgo

co!'tante [t] 3.51 1.41 --

max.

X [m] 0.00 1.50 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm2] Real(1.57 0.62 1.13
Nec.|1.13 0.00 1.13

Area Inf. [cm2] Real(1.63 1.63 1.63
Nec.|1.43 1.56 1.50

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga

0.11 mm, L/38374 (L: 4.25 m)

F. Ativa

F. no tempo infinito

0.76 mm, L/5561 (L: 4.25 m)

0.98 mm, L/4318 (L: 4.25 m)
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1.2.v2
® ® ®
s | | rrra—
‘L'|| - 206.3 ¢ | 2063 d=440 | - - |
i e 2020 c=300 | |
’
Il | | |
I | | | |
H 208 C=335 22 camada l 308 C 41\"-‘- nada l 263 C=205 l
G||| | 201255 nl—no
"’H 2@8 C=540 | 19125 =475 |
|
/l | ‘/ﬁ]ﬂ tm
| AT [ |
Il | | |
| | lel
Vz|i | |
I |
V2 Tramo: V-105 Tramo: V-106 Tramo: V-107
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L
m‘i’:‘e“m [t-m] -3.76 |- -6.42 -10.15 -- -9.26 -5.46 |-3.40 |-2.02
X [m] 0.00 - 4.67 0.00 -- 6.98 0.00 0.60 1.22
Momento |1 3.00 (3.41 (1.57 5.91 |8.57 |6.23 - -- --
max.
X [m] 1.55 2.05 3.17 2.23 3.60 4.73 -- -- --
Esforgo
cortante [t] - -2.82 |-6.23 |-- -2,.94 |-9.66 |-- - -
min.
X [m] - 3.05 4.67 -- 4.61 6.98 -- -- --
Esforgo
cortante [t] 6.95 1.16 |-- 11.41 (3.10 |-- 3.77 2.75 1.64
max.
X [m] 0.00 1.67 - 0.00 2.36 - 0.00 0.60 1.22
Torcor min. |[t] - - - - - -- -- -- --
X [m] - - - - - - - - --
Torcor max. |[t] - - - - - -- -- -- --
X [m] - - - - - - - - --
a Real|2.07 |0.62 |6.28 |6.28 |0.62 |5.53 5.53 5.53 5.53
Area Sup. [cm?2]
Nec./1.91 0.00 4.55 5.49 0.00 4.98 4.00 2.39 1.40
a Real|2.01 2.01 2.01 5.19 5.19 5.19 |0.96 |0.62 |0.69
Area Inf. [cm2]
Nec.|1.77 1.78 1.34 3.75 4.61 3.89 0.00 0.00 0.00
a Real|2.50 2.50 2.50 (3.12 2.50 2,50 (2,50 |2.50 |[2.50
Area Transv. | [cm2/m]
Nec.|1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
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V2 Tramo: V-105 Tramo: V-106 Tramo: V-107
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. Sobrecarga

0.27 mm, L/15267 (L:
4.14 m)

3.01 mm, L/2319 (L:
6.98 m)

0.31 mm, L/10861 (L:
3.40 m)

F. Ativa

0.82 mm, L/4772 (L:
3.93 m)

13.86 mm, L/503 (L:
6.98 m)

1.40 mm, L/2430 (L:
3.40 m)

F. no tempo infinito

0.98 mm, L/4072 (L:
3.97 m)

14.48 mm, L/482 (L:
6.98 m)

1.63 mm, L/2087 (L:
3.40 m)

206.3 C=280

(Vv-108 )
(_15x50 )

208 C=495

1@12.5 C=350

2@012.5 C=165
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V2 Tramo: V-108

Corte 15x50

Regido 1/3L 2/3L 3/3L

m‘l?r:‘_‘e“m [t-m] -3.28 - -4.45

X [m] 0.00 -- 4.25

Homento [tm] 2.94 3.74 2.76

X [m] 1.37 2.12 2.87

Esforgo

co’rtante [t] - -2.10 -6.74

min.

X [m] - 2.75 4.25

Esforco

co!'tante [t] 6.27 1.78 --

max.

X [m] 0.00 1.50 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm2] Real | 4.74 0.62 2.45
Nec./1.70 0.00 2.27

Area Inf. [cm2] Real(|2.23 2.23 2.23
Nec./1.79 1.90 1.75

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga

0.31 mm, L/13897 (L: 4.25 m)

F. Ativa

F. no tempo infinito

1.07 mm, L/3964 (L: 4.25 m)

1.28 mm, L/3316 (L: 4.25 m)
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1.3.Vv3

(P10) (P12
108 C=160 _ 198 C=160 ||

|o
206.3 C=305 Il
2010 C=195 2063 C=170

IR

(15x50) | |“”
206.3 C=40022 camada | |

2@6.3 C=602

V3 Tramo: V-109

Corte 15x50

Regiao 1/3L 2/3L 3/3L
Momento rm -3.88 - -1.58
X [m] 0.00 -- 4,97

Momento

MAx. [t-m] 1.23 2.27 2.08

X [m] 1.60 2.85 3.35

Esforco

co,rtante [t] - -0.71 -3.68
min.

X [m] - 3.23 4.97
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V3 Tramo: V-109
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
cortante [t] 4.50 1.67 --
max.
X [m] 0.00 1.73 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|2.07 0.62 1.13
A Sup. 2
e [em?] Nec.|1.97 0.00 1.13
a Real|1.25 1.25 1.25
Area Inf. [cm?2]
Nec.|1.13 1.17 1.16
Area Transv. [cm2/m] Real|2.50 2.50 2.50
’ Nec. 1.93 1.93 1.93

F. Sobrecarga

0.10 mm, L/43523 (L: 4.36 m)

F. Ativa

0.78 mm, L/6062 (L: 4.74 m)

F. no tempo infinito

0.93 mm, L/5092 (L: 4.74 m)
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1.4.vV4
(P11)
‘ 198 C=135 208 C=175 H
? 2
Il 2063 C=235 Il
‘ F®6.3 C=145 1310 C=175 H
- (v-110) -
m‘ ‘ 15x50 | ‘m
2 E
206.3 C=490
108 C=310 ‘
V4 Tramo: V-110
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.96 - -3.21
X [m] 0.00 -- 3.85
Momento
MAx. [t-m] 1.64 1.82 0.71
X [m] 1.17 1.67 2.67
Esforco
cortante [t] - -1.76 -4.06
min.
X [m] - 2.55 3.85
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V4 Tramo: V-110
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.93 0.64 --
max.
X [m] 0.00 1.30 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|1.13 0.62 1.7
Area Sup. [cm?2] 9
Nec./1.13 0.00 1.62
z Real|1.13 1.13 1.1
Area Inf. [cm2] ed 3
Nec.|1.13 1.13 1.13
a Real|2.50 2.50 2.50
Area Transv. [cm2/m]
Nec.|1.93 1.93 1.93
F. Sobrecarga 0.05 mm, L/64771 (L: 3.22 m)
F. Ativa 0.36 mm, L/9988 (L: 3.62 m)
F. no tempo infinito 0.44 mm, L/8229 (L: 3.59 m)

1.5.V5

(V13) (P13) (P14) P15

| 1063 c=280 | |

2096.3 C=375 2063 C=215
o | 208 C=290 | |
Q
1912.5 C=255

| Q-1 | @ | (v-113) 38 C=270

I | | |

| | | |

| | | |

2@6.3 C=505

< 2@10 C=455 | | \

108 C=260
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V5 Tramo: V-111 Tramo: V-112 Tramo: V-113

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘l,’:_‘e“m [t-m] - - -2.43 -1.81 -1.35 |-1.45 -1.50 |-- -3.02

X [m] -- -- 3.85 0.00 0.42 0.99 0.00 -- 3.52

m‘;’)‘(‘_e“m [t-m] 2.00 [2.18 (1.23 |- - - 1.37 |1.49 |0.50

x [m] 1.17 |1.67 [2.67 |-- -- -- 1.16 [1.53 [2.41

Esforco

co’rtante [t] - -1.59 |-4.31 |-- -0.04 |-1.74 |-- -1.70 |-3.83

min.

X [m] -- 2.55 3.85 -- 0.55 0.99 -- 2.28 3.52

Esforco

co!'tante [t] 2.07 |0.51 |-- 1.28 0.60 [0.11 (4.29 [0.49 |--

max.

X [m] 0.00 1.30 -- 0.00 0.42 0.67 0.00 1.28 --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real/0.62 (0.62 1.32 [1.32 |1.32 |(1.32 |1.32 [0.62 |2.23
Nec.|0.00 0.00 1.23 1.13 1.13 1.13 1.13 0.00 1.84

Area Inf. [cm2] Real/1.57 (1.57 |1.57 |0.75 |0.62 |(0.62 [1.13 1.13 1.13
Nec.[1.13 1.13 1.13 0.00 0.00 0.00 1.13 1.13 1.13

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga
F. Ativa

F. no tempo infinito

0.08 mm, L/50801 (L:
3.85 m)

0.00 mm, <L/1000 (L:
0.99 m)

0.04 mm, L/82021 (L:
2.99 m)

0.48 mm, L/8094 (L:
3.85 m)

0.03 mm, L/37810 (L:
0.99 m)

0.17 mm, L/17212 (L:
2.91 m)

0.62 mm, L/6219 (L:
3.85 m)

0.03 mm, L/29330 (L:
0.99 m)

0.21 mm, L/13623 (L:
2.93 m)
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(P15 VAL P16 P17) (v22) (P18)
| ‘ 196.3 C*lqa ‘ ‘ |
2010 C=440 .
| 2063 ck440 [ | 2863 C=290 —108G=185
19125 C=255 2063 €=185
;j:;‘; €=270 | ‘ | |
| | | ‘ |
| | | \ \ |
I \ I \ \ |
2063 C=575 2% camada 108 C=335
i 1 2096.3 C=920 l | ‘ 2be3
196.3 ¢=575 | |
353

|

V5 Tramo: V-114 Tramo: V-115 Tramo: V-116
Corte 15x50 15x50 15x50
Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -3.95 - -3.50 -2.42 -1.35 -0.99 |-1.33 |-- -1.75
X [m] 0.00 -- 6.98 0.00 0.60 1.70 0.00 -- 4.25
PEGREIED s 2.62 2.68 [2.47 |- -- - 0.94 |1.63 (1.34
max.
X [m] 2.23 2.48 4.73 -- -- -- 1.37 2.37 2.87
Esforco
cortante [t] - -1.81 |-5.08 |-- - -0.61 |-- -0.77 |-3.32
min.
X [m] -- 3.60 6.98 -- -- 1.70 -- 2.75 4.25
Esforco
cortante [t] 5.22 [1.53 |-- 2.04 (1.28 |0.23 [2.82 (1.24 |--
max.
X [m] 0.00 3.60 -- 0.00 0.60 1.22 0.00 1.50 --
Torcor min. |[t] -- - - - -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - - -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
a Real|2.23 |0.62 (1.88 [1.88 |1.66 |[1.57 1.57 |0.62 |1.13
Area Sup. [cm2]

Nec.|2.02 0.00 1.78 1.54 1.13 1.13 1.13 0.00 1.13
, Real/1.56 |1.56 |1.56 |0.62 |0.62 |0.70 [1.13 1.13 1.13
Area Inf. [cm2]

Nec.|1.38 1.38 1.27 0.00 0.00 0.00 1.13 1.13 1.13
, Real|2.50 |2.50 |2.50 [2.50 (2.50 [2.50 [2.50 [2.50 |(2.50
Area Transv. | [cm2/m]

Nec.|1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

0.50 mm, L/13892 (L:/0.06 mm, L/56862 (L:/0.05 mm, L/85819 (L:

[ SR 6.98 m) 3.40 m) 4.25 m)
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6.98 m)

3.40 m)

V5 Tramo: V-114 Tramo: V-115 Tramo: V-116

Corte 15x50 15x50 15x50

Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L
F. Ativa 2.02 mm, L/3456 (L:0.41 mm, L/8330 (L:/0.35 mm, L/12167 (L:

4.25 m)

F. no tempo infinito

2.35 mm, L/2975 (L:
6.98 m)

0.52 mm, L/6548 (L:
3.40 m)

0.45 mm, L/9508 (L:
4.25 m)

(P18 ) (PM17 ) (P19)
206.3
| 206.3 C=130 | C:‘I‘IC“
108 ?:185 | 2096.3 C=165 ]|
206.3 C=185 108 G175 108
| (v17) 5063 C=160 (vae) =19
‘ (15x50 ) ‘ (15x50 ) I =
| | 1
| | 1
o
263 C=1015 | H_‘r
‘ 108 C=175 ‘ 108 C=220 |
|
[1.78tm

154 tm
- 4/_ - _’_/770,5 tm
0.56 tm | m"”/

‘ ‘ 410t ‘ ‘
‘P25t
218t
‘ -3.63
V5 Tramo: V-117 Tramo: V-118
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
RIS o) -1.26 - -1.38 -1.31 - -0.52
min.
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V5 Tramo: V-117 Tramo: V-118
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
X [m] 0.00 -- 2.34 0.00 -- 2.34
OINEND 0.18 0.56 0.44 0.70 0.97 0.78
max.
X [m] 0.73 1.23 1.60 0.72 1.09 1.59
Esforgo
cortante [t] - -0.74 -3.63 - -0.59 -2.18
min.
x [m] -- 1.48 2.34 -- 1.47 2.34
Esforgo
cortante [t] 2.25 0.94 -- 4.10 1.09 --
max.
X [m] 0.00 0.85 -- 0.00 0.84 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torcor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Area Su [cm?] Real(1.13 0.62 1.13 1.13 0.62 1.13

5 Nec.1.13 0.00 1.13 1.13 0.00 1.13
et [cm?] Real|1.13 1.13 1.13 1.13 1.13 1.13

’ Nec.|1.13 1.13 1.13 1.13 1.13 1.13
. Real|2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 2.34 m)

0.01 mm, L/184970 (L: 2.34 m)

F. Ativa

F. no tempo infinito

0.02 mm, L/79730 (L: 1.82 m)

0.08 mm, L/28198 (L: 2.34 m)

0.03 mm, L/69305 (L: 1.75 m)

0.10 mm, L/22421 (L: 2.34 m)
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1.6.V6
(V24)
| | 2010 C=365 | |
9| AN
a (VA1) a
‘ ‘ ((15x50 ) ‘ ‘
[ [
[ [
2| 2
| 108 C=250
|
N -0.55 §m
F
My A
a a
| bz [
A -1.23 1 |
V 6 Tramo: V-119
Corte 15x50
Regido 1/3L 2/3L 3/3L
Momento
min. (t-m] - - -0.54
X [m] - - 2.30
CEGIERLED e 0.35 0.45 0.33
max.
x [m] 0.65 1.15 1.65
Esforgo
cortante [t] -0.05 -0.85 -1.23
min.
x [m] 0.65 1.53 2.03
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V 6 Tramo: V-119
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 0.50 0.01 --
max.
X [m] 0.00 0.78 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
P Real|1.57 1.57 1.57
AreaSup. |[cm?] I\ o 0.00 0.00 1.13
Area Inf. [cm2] Real|1.13 1.13 1.13
Nec.[1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 2.30 m)

F. Ativa

0.05 mm, L/45422 (L: 2.30 m)

F. no tempo infinito

0.05 mm, L/43051 (L: 2.30 m)
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1.7.v7
(P20) (P21 (P22)
| ‘2@8 C=145 | | |
gw \ 206.3 C=240 \ 2096.3 C=230 \
2010 C=305
| ‘1@10 - 1963 C=1015 |  igsdeano
- (v-121) (v-122) 508 02200
gl | | Ges) | (15x50) — 298¢0
| | | |
| | | |
|| | \ 108 C=285 \
(=)
"ﬂ | | 206.3 C=939 | ‘
1912.5 C=300
' 320 tm e
i e

V7 Tramo: V-120 Tramo: V-121 Tramo: V-122

Corte 15x50 15x50 15x50

Regiao i/3. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
m‘i';“e“m [t-m] -3.08 -- -3.38 -1.15 -1.38 |-2.16 -1.28 |-- -2.61
X [m] 0.00 - 3.55 0.30 0.55 0.99 0.00 - 3.45
Momento i, 2.50 (3.01 [2.19 |-- - - 1.28 |1.75 |1.04
max.

X [m] 1.15 1.77 2.40 -- -- -- 1.03 1.66 2.41
Esforgo

cortante [t] - -1.89 |-8.01 |-0.86 |-1.31 |-1.99 |-- -1.57 |-4.68
min.

X [m] -- 2.27 3.55 0.30 0.55 0.99 -- 2.28 3.45
Esforgo

cortante [t] 8.87 1.51 - 0.19 - - 2.92 1.18 -
max.

X [m] 0.00 1.27 -- 0.00 -- -- 0.00 1.16 --
Torgor min. |[t] - - - - - -- -- -- --

x [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] - - - - - -- -- -- --

x [m] - -- -- - - - -- -- -
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V7 Tramo: V-120 Tramo: V-121 Tramo: V-122
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L
a Real(1.79 |[0.62 |1.88 [1.72 1.57 1.57 1.57 |0.62 1.51
Area Sup. [cm?2]
Nec.|1.61 0.00 1.76 1.21 1.13 1.13 1.13 0.00 1.42
a Real[1.85 1.85 1.85 |0.62 0.62 [0.62 1.13 1.13 1.13
Area Inf. [ecm2]
Nec.|1.50 1.52 1.43 0.00 0.00 0.00 1.13 1.13 1.13
a Real(2.50 (2.50 |2.50 |2.50 2,50 (2.50 |2.50 |2.50 |2.50
Area Transv. [[cm2/m]
Nec.[1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
0.17 mm, L/20324 (L:/0.02 mm, L/80862 (L: 0.04 mm, L/80661 (L:
L L 3.55 m) 1.99 m) 3.45 m)
F. Ativa 0.60 mm, L/5943 (L:/0.14 mm, L/13730 (L:/0.24 mm, L/14195 (L:
. 3.55 m) 1.99 m) 3.45 m)
P 0.73 mm, L/4881 (L:0.19 mm, L/10432 (L:/0.32 mm, L/10870 (L:
F. no tempo infinito 3.55 m) 1.99 m) 3.45 m)

\ | | |
| 206.3 C=220 | 2063 C=205 | 206.3 C=180 |
198 ¢=200 2@6.3]c=185 1063 =175 226.3 d=160
_ (Qv-123) _ 5 - @8 C175
208 §=200 o 1910 £=200 ) 208 G=180 b 108 Ce
| | \ |
| | | |
| | 2063 C=1050 | |
| 198 C=275 | 198 C=250 | 1098 C=225 |
2.82< Zgiz—n 1.79tm
— - — “‘\_‘_‘\_ﬁ R e —
\ 184 trn] | o \ |
| 56l | | 61 |
| | % |
\ 4.49 424
V7 Tramo: V-123 Tramo: V-124 Tramo: V-125
Corte 15x50 15x50 15x50
Regiao i/3. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
::‘i’:‘e“m [t-m] -2.42 |- -2.46 -2.21 - -2.01 |-1.65 |-- -1.62
X [m] 0.00 -- 3.38 0.00 -- 3.15 0.00 -- 2.82
::g')‘(‘e“m [t-m] 1.15 (1.84 (1.40 1.09 1.62 |1.22 (0.75 |1.13 0.87
X [m] 1.03 1.78 2.28 0.98 1.60 2.10 0.90 1.40 1.90
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\"Av 4 Tramo: V-123 Tramo: V-124 Tramo: V-125
Corte 15x50 15x50 15x50
Regiao i/3L. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
Esforgo
cortante [t] - -1.31 |-4.49 |-- -1.10 |-4.24 |-- -0.90 -3.78
min.
X [m] -- 2.16 3.38 -- 1.98 3.15 -- 1.77 2.82
Esforgo
cortante [t] 4.56 1.53 |-- 4.05 1.42 |-- 3.46 1.08 |--
max.
X [m] 0.00 1.16 -- 0.00 1.10 -- 0.00 1.02 --
Torcor min. |[t] - - - - - - - - -
X [m] - - - -- -- -- -- -- --
Torgor max. |[t] - - - - - - - - -
X [m] - -- -- -- -- -- -- -- --
Area Su [cm2] Real|1.51 0.62 1.41 1.41 0.62 1.32 1.32 0.62 1.13
P- Nec.|1.40 0.00 1.33 1.29 0.00 1.13 1.13 0.00 1.13
= Real|1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Area Inf. [cm?2]
Nec.|1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Area Transv [cm2/m] Real|2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
: Nec.[1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
0.04 mm, L/93920 (L:/0.03 mm, L/114465/0.02 mm, L/164639
L 3.38 m) (L: 3.15 m) (L: 2.82 m)

F. Ativa

0.22 mm, L/15527 (L:
3.38 m)

0.17 mm, L/18146 (L:
3.15m)

0.09 mm, L/29915 (L:
2.82 m)

F. no tempo infinito

0.28 mm, L/11900 (L:

3.38 m)

0.23 mm, L/13898 (L:
3.15m)

0.12 mm, L/22869 (L:
2.82 m)
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 47
|
| | 2d12.5c=310 [l
296.3 C=180 2063 C=315 1910 C=215 26,3 C=140
206.3 d=160 1910 k=205 | fil,
e =]
o cprs i | |
f (15x50) (15x50)
| | | [
| | | [
| 108 C=210 | 1010 C=375 | I
206.3 C=850 ‘Sr

206.3 C=318

. .
| | fl
o

|

V7 Tramo: V-126 Tramo: V-127 Tramo: V-128
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L
m‘i’:‘e“m [t-m] -1.46 - -2.40 -3.11 -- -4.15 |-5.57 |-1.26 |--
X [m] 0.00 - 2.82 0.00 -~ 4.82 0.00 0.90 --
m‘;‘:e“m [t-m] 0.98 1.19 |0.60 (2.05 [2.44 (1.71 |-- - 0.29
X [m] 0.90 1.28 1.90 1.53 2.28 3.28 -- -- 1.90
Esforgo
cortante [t] - -1.43 |-4.13 |-- -1.34 |-5.90 |-- - -0.73
min.
X [m] -- 1.78 2.82 -- 3.15 4.82 -- -- 2.38
Esforgo
cortante [t] 3.77 |0.79 |-- 5.49 (0.98 |-- 6.19 (2.96 |0.78
max.
X [m] 0.00 1.03 -- 0.00 1.65 -- 0.00 0.90 1.65
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] -- - - - - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real(1.13 (0.62 (1.79 [1.79 |0.62 |3.24 [3.24 |2.59 |0.62
Area Sup. [cm?2]

Nec./1.13 0.00 1.53 1.65 0.00 2.70 2.94 1.33 0.00
a Real{1.13 (1.13 |1.13 (141 1.41 1.41 |0.62 |0.99 1.13
Area Inf. [cm2]

Nec./1.13 1.13 1.13 1.19 1.22 1.13 0.00 0.00 1.13
Area Transv. [cm2/m]|Real 2.50 |2.50 [2.50 2.50 |2.50 [2.50 |2.50 |2.50 |2.50
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V7 Tramo: V-126 Tramo: V-127 Tramo: V-128

Corte 15x50 15x50 15x50

Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
‘Nec. 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga (()LO:Iizr;nn:,) L/217343 2;3 :11;“' L/20843 (L: ?L022321:11') L/143500

F. Ativa 0.09 mm, L/27897 (L:0.72 mm, L/6615 (L:/0.14 mm, L/17129 (L:

2.59 m)

4.74 m)

2.38 m)

F. no tempo infinito

0.12 mm, L/21728 (L:
2.57 m)

0.87 mm, L/5573 (L:
4.82 m)

0.17 mm, L/14144 (L:
2.38 m)

1.8.V8
|| \ | |
| | 2016 C=[760 | |
(T
i 1104
| \ | o \
|| (V-129) \ (v-130) | {(v-131) \
K (20x50) | (20x50) (20x50) |
| | | |
| | \ | \
2@8 C=3002? camada 108 C=75 206.3 C=2852? camada
ﬂ' | 2010 C=435 | | 2010 €=902 |
T : L : ¥
N 3.24m£|7 . i B - __-3.86]tm
Y 0.12 trd

V8 Tramo: V-129 Tramo: V-130 Tramo: V-131

Corte 20x50 20x50 20x50

Regido 1/3L |2/3L |3/3L 1/3L |2/3L [3/3L |1/3L [2/3L |3/3L
m‘i’:‘e“m [t-m] -3.11 |- -4.87 -0.93 -1.60 |-3.12 |-1.63 |-- -3.61
x [m] 0.00 |-- 3.35 |0.30 |0.55 [0.99 [0.00 |- 3.45
PG 2.99 3.71 [2.57 |- - - 1.86 (2.57 |1.54
maxX.

x [m] 1.02  [1.52 [2.27  |-- -- -- 1.03 |1.66 |2.41
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\A ] Tramo: V-129 Tramo: V-130 Tramo: V-131
Corte 20x50 20x50 20x50
Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
Esforgo
cortante [t] - -2.80 |-10.56 |-2.46 |-2.98 |-3.65 |-- -2.36 |-5.98
min.
X [m] -- 2.15 3.35 0.30 0.55 0.99 -- 2.28 3.45
Esforgo
cortante [t] 9.56 2,12 |-- -- - -- 3.68 1.71 --
max.
X [m] 0.00 1.15 -- -- -- -- 0.00 1.16 --
Torcor min. |[[t] -- -- -- -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Area Su [cm2] Real|4.02 (4.02 [4.02 (4.02 (4.02 4.02 (4.02 (4.02 [4.02
s Nec.|1.64 0.00 2.62 1.52 1.58 1.58 1.50 0.00 1.96
P Real|2.58 2.58 2.58 2.07 1.57 1.57 2.19 2.19 2.19
Area Inf. [cm?2]
Nec.|1.87 1.91 1.78 0.00 0.00 0.00 1.50 1.50 1.50
Area Transv. [cm2/m] Real/3.12 (3.12 (3.12 (3.12 (3.12 3.12 [3.12 [3.12 [3.12
’ Nec.|2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57
0.12 mm, L/28037 (L:/0.03 mm, L/73983 (L:0.05 mm, L/69530 (L:
L 3.35 m) 1.99 m) 3.45 m)
F. Ativa 0.43 mm, L/7844 (L:/0.14 mm, L/13925 (L:/0.27 mm, L/13016 (L:
. 3.35 m) 1.99 m) 3.45 m)
s e - 0.54 mm, L/6149 (L:/0.19 mm, L/10424 (L:/0.36 mm, L/9694 (L:
F. no tempo infinito 3.35 m) 1.99 m) 3.45 m)

(v-134) \

2010 C=995
108 C=225 ‘

®
| | |
! 2016 C=1000 ! !
1395

| | |
| | |
| | |
| | |
| | |
. 108 C=275 :

C=902 | | 198 C=250 |

T

311 tr
e — _ _ —
k761

|

_m
.
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\A ] Tramo: V-132 Tramo: V-133 Tramo: V-134

Corte 20x50 20x50 20x50

Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L

m‘l?r:‘_‘e“m [t-m] -3.23 | -- -2.89 -2.56 -- -2.50 |-2.26 |-- -2.04

X [m] 0.00 -- 3.38 0.00 -- 3.15 0.00 -- 2.82

mg')‘(‘_e“m [t-m] 1.49 (233 (1.70 (1.19 (1.90 |1.45 [1.18 (1.77 1.40

X [m] 1.03 1.78 2.28 0.98 1.60 2.10 0.90 1.40 1.90

Esforgo

co’rtante [t] - -1.66 |-5.40 |-- -1.38 |-4.71 |-- -1.28 |-4.86

min.

X [m] -- 2.16 3.38 -- 1.98 3.15 -- 1.77 2.82

Esforco

co!'tante [t] 5.27 2.08 |-- 4.76 1.72 |- 4.54 1.65 |--

max.

X [m] 0.03 1.16 -- 0.00 1.10 -- 0.00 1.02 --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] - - - -- -- -- -- -- --

X [m] - - - -~ -~ - -- -- --

Area Sup. [cm2] Real(4.02 (4.02 (4.02 (4.02 (4.02 (4.02 [4.02 4.02 4.02
Nec.|1.91 0.00 1.57 1.53 0.00 1.50 1.50 0.00 1.50

Area Inf. [cm2] Real(2.07 (2.07 2.07 |2.07 |2.07 |(2.07 |2.07 |2.07 |2.07
Nec.|1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50

Area Transv. [cm2/m] Real(3.12 (3.12 |3.12 |(3.12 [3.12 |3.12 (3.12 3.12 3.12
Nec.|2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57

F. Sobrecarga ggg nn:;n, L/90477 (L: ?L0331?:11’) L/123769 ?Lozzs?::’) L/124702

F. Ativa

0.20 mm, L/17290 (L:
3.38 m)

0.14 mm, L/22351 (L:
3.15m)

0.12 mm, L/23788 (L:
2.82 m)

F. no tempo infinito

0.26 mm, L/12898 (L:
3.38 m)

0.19 mm, L/16639 (L:
3.15m)

0.16 mm, L/17758 (L:
2.82 m)
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(V25
\ | 2016 £=550 Il
‘ 2016 C=1005 | 2016 k:‘MO 2% camada | |

‘ | 2@16 C=485 32 camada ”
T

| | V-136 ‘ [l

| (20x50 | (20x50) | I

| | | Il

\ | | Il
138 C=3603? camada

| 108 C=200 | 2010 C=32022 camada ‘ Il

| 2010 C=815 ||£

V8 Tramo: V-135 Tramo: V-136 Tramo: V-137
Corte 20x50 20x50 20x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L
m‘i’:‘e“m [t-m] -1.57 |- -3.38 -4.71 -- -9.63 |-16.64 -7.15 |-2.60
X [m] 0.00 - 2.82 0.00 -~ 4.82 0.00 0.90 1.65
PEED s e 0.98 1.16 |0.34 4.10 4.98 [2.46 |-- - -
max.
X [m] 0.90 1.28 1.90 1.53 2.15 3.28 -- -- --
Esforgo
cortante [t] - -1.94 |-4.68 |-- -3.90 |-10.33 |-- - -
min.
X [m] -- 1.78 2.82 -- 3.15 4.82 -- -- --
Esforco
cortante [t] 3.74 |0.73 |-- 8.26 |2.08 |-- 13.09 7.51 |4.52
max.
X [m] 0.00 1.03 -- 0.00 1.65 -- 0.00 0.90 1.65
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] - -- -- - - -- -- -- --
Torgor max. |[t] -- - - - - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real(4.02 (4.02 |4.02 [4.02 (6.94 (12.07 [12.07 (12.07 |12.07
Area Sup. [cm?2]

Nec.|1.50 0.00 2.27 2.51 0.00 8.28 10.21 |(5.96 2.52
P Real|2.07 (2.07 |2.07 |3.64 |[3.64 |(3.64 |1.57 1.57 1.57
Area Inf. [cm?2]

Nec.|1.50 1.50 1.50 2.57 2.65 2.07 0.00 0.00 0.00
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VS8 Tramo: V-135 Tramo: V-136 Tramo: V-137
Corte 20x50 20x50 20x50
Regiao i/3L. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
, Real(3.12 3.12 3.12 3.12 3.12 3.12 3.12 3.12 3.12
Area Transv. [[cm2/m]

Nec.|2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57

F. Sobrecarga

0.00 mm, <L/1000 (L:
2.82 m)

0.32 mm, L/14187 (L:
4.58 m)

1.33 mm, L/3588 (L:
4.76 m)

F. Ativa

0.05 mm, L/44097 (L:
2.03 m)

0.90 mm, L/4613 (L:
4.15 m)

10.19 mm, L/467 (L:
4.76 m)

F. no tempo infinito

0.06 mm, L/35054 (L:
1.99 m)

1.10 mm, L/3804 (L:
4.20 m)

11.19 mm, L/425 (L:
4.76 m)

1.9.V9

206.

206.3
C=125
3 C=260

|
@ 198 C=13$
(15x50) |
|
|
206.3 C=365 ‘

108 C=225 ‘

40
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\A"] Tramo: V-138

Corte 15x50

Regido 1/3L 2/3L 3/3L

m‘l,’r:‘_‘e“m [t-m] - - -0.94

X [m] -- -- 2.30

Homento [tm] 0.65 0.78 0.43

X [m] 0.65 1.03 1.65

Esforgo

co’rtante [t] - -1.05 -1.76

min.

X [m] - 1.53 2.28

Esforgo

co!'tante [t] 0.63 0.12 --

max.

X [m] 0.03 0.78 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm2] Real|0.62 0.62 1.13
Nec.|0.00 0.00 1.13

Area Inf. [cm2] Real(1.13 1.13 1.13
Nec.[1.13 1.13 1.13

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 2.30 m)

F. Ativa

F. no tempo infinito

0.07 mm, L/31304 (L: 2.30 m)

0.09 mm, L/26627 (L: 2.30 m)
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1.10. V10
P26 (P27 Pea/ )6 V17 P29
[l | I | |
. 2012.5 €=305
s o | | ! oy
@6.3 C=125 2020 C=375 1@12.5 C=305
":l ‘ 206.3 C=250 | ‘ ‘ 2063|C7¢155 ‘
3@12.5 C=290 2° camada
| bog c-12s | N I
9 | D |
|l | | | \
'] | | | |
2@6.3 C=31022 camada 198 3@10 C=4452° camada
| ] =35 | i \
] 20963 C=555 2012.5' C=760

19125|C=490

Vz
|l

V10 Tramo: V-139 Tramo: V-140 Tramo: V-141
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -2.20 |-- -2.06 -2.55 -4.84 |-9.21 -10.46 -- -11.31
X [m] 0.00 - 3.55 0.30 0.55 0.99 0.00 -- 7.20
m‘;‘:e“m [t-m] 1.75 2.21 |1.67 0.35 -- - 6.70 (9.54 |6.37
X [m] 1.15 1.77 2.40 0.00 -~ -- 2.28 3.60 4.91
Esforco
cortante [t] - -1.15 |-3.74 |-9.03 |-9.12 |-9.50 |-- -3.53 |-11.72
min.
X [m] -- 2.27 3.55 0.30 0.55 0.99 -- 4.78 7.20
Esforco
cortante [t] 4.21 1.20 - - - - 11.08 |3.27 --
max.
X [m] 0.00 1.27 -- -- -- -- 0.00 2.41 --
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real(1.32 |0.62 |5.55 |6.28 |6.28 |6.28 [6.28 |0.62 |7.36
Area Sup. [cm?2]

Nec./1.13 0.00 1.13 3.14 4.98 5.48 5.72 0.00 6.41
a Real|1.25 1.25 1.25 1.13 |0.62 |0.91 (6.04 |6.04 |6.04
Area Inf. [cm2]

Nec./1.13 1.14 1.13 1.13 0.00 0.00 4.25 5.21 4.13
a Real|2.50 (2.50 |2.50 |2.50 2,50 (2,50 (4.16 |2.50 |2.50
Area Transv.|[cm2/m]

Nec.[1.93 1.93 1.93 1.93 1.93 1.93 2.31 1.93 2.34
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V10 Tramo: V-139 Tramo: V-140 Tramo: V-141
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. Sobrecarga

0.05 mm, L/65311 (L:
3.55 m)

0.06 mm, L/15614 (L:
0.99 m)

2.95 mm, L/2444 (L:
7.20 m)

F. Ativa

0.36 mm, L/9832 (L:
3.55 m)

0.20 mm, L/5055 (L:
0.99 m)

15.20 mm, L/474 (L:
7.20 m)

F. no tempo infinito

0.47 mm, L/7616 (L:
3.55 m)

0.22 mm, L/4603 (L:
0.99 m)

16.20 mm, L/444 (L:
7.20 m)

\

1816 C=280

V10 Tramo: V-142 Tramo: V-143 Tramo: V-144

Corte 15x50 15x50 15x50

Regido 1/3L |2/3L |3/3L (1/3L |2/3L |3/3L [1/3L |2/3L [3/3L
m‘l,’:e“m [t-m] -9.14 - -6.37 -4.08 |-- -1.55 -1.41 |-0.78 -0.81
x [m] 0.00 |- 551 0.00 |- 3.89 |0.00 [2.23 |4.97
mg;:e“m [t-m] 3.10 |6.47 |5.57 |-- 1.66 (1.54 (0.93 0.79 |1.35
x [m] 1.80 |3.38 3.68 |- 226 |2.64 |1.23 |3.23 |3.73
Esforgo

cortante [t] - -3.06 |-13.41 |-- -0.45 |-3.51 |-1.32 -2.23 |-3.10
min.

x [m] -- 3.55 |5.51 |- 2.51 |3.89 |1.60 |1.98 4.97
Esforgo

cortante [t] 8.81 (3.58 |-- 7.60 (2.76 |- 2.91 243 [1.52
maxX.

x [m] 0.00 [1.93 |- 0.00 |1.39 |-- 0.00 [2.98 [3.35
Torgor min. |[t] -- - - -- -- -- -- -- --

x [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- -- -- -- --
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vV 10 Tramo: V-142 Tramo: V-143 Tramo: V-144
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
X [m] -- -- -- -- -- -- -- -- --
a Real|7.36 1.01 3.58 [3.58 [0.93 1.13 1.13 1.13 1.13
Area Sup. [cm?2]
Nec.|5.90 0.00 3.35 2.88 0.00 1.13 1.13 1.13 1.13
a Real 3.58 (3.58 |3.58 |0.99 1.13 1.13 1.13 1.13 1.13
Area Inf. [cm?2]
Nec.|2.27 3.35 3.35 0.00 1.13 1.13 1.13 1.13 1.13
a Real|2.50 2,50 (3.12 2.50 2.50 2,50 [2.50 |2.50 |2.50
Area Transv. [[cm2/m]
Nec.[1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
1.59 mm, L/3282 (L:/0.03 mm, L/48788 (L: 0.03 mm, L/194341
e B R 5.20 m) 1.50 m) (L: 4.97 m)

F. Ativa

4.54 mm, L/1140 (L:
5.18 m)

0.14 mm, L/10756 (L:
1.55 m)

0.16 mm, L/30274 (L:
4.97 m)

F. no tempo infinito

4.82 mm, L/1073 (L:
5.17 m)

0.18 mm, L/8689 (L:
1.54 m)

0.21 mm, L/23703 (L:
4.97 m)
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 : 57
1.11. V11
(P36) (P37)
H 196.3 C=135 108 C=135 ||
a‘\‘ 206.3 C=330 ||a
‘J 208 C=145 (V-145 ) 206.3 C=145 ||
ﬂ(‘ (15x50) W N
1 I
[ I
‘ ‘ 2@6.3 C=42522 camada | |
ﬂ‘\‘ 206.3 C=572 |\|£
106.3 C=425 ‘ ‘
o
|\‘
[l I
“_3.69 | |
[ I
Vz '
| |
| -4.03 t
V11 Tramo: V-145
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -2.27 - -2.02
X [m] 0.00 - 4.97
r‘g:‘_e“m [t-m] 1.93 2.63 2.21
X [m] 1.60 2.60 3.35
Esforco
cortante [t] - -1.06 -4.05
min.
x [m] - 3.23 4.97
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 58
Vil Tramo: V-145
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.69 1.31 --
max.
X [m] 0.00 1.73 --
Torgor min. |[t] -- -- -
X [m] -- -- --
Torgor max. |[t] -- -- -
X [m] -- -- --
z Real|1.32 0.62 1.13
A . 2
reasup. [em3 \ec 114 0.00 1.13
Area Inf (e Real|1.56 1.56 1.56
’ Nec. 1.21 1.35 1.30
Area Transv. [cm2/m] Real|2.50 2.50 2.50
’ Nec. 1.93 1.93 1.93
F. Sobrecarga 0.09 mm, L/55041 (L: 4.97 m)
F. Ativa 0.93 mm, L/5362 (L: 4.97 m)
F. no tempo infinito 1.17 mm, L/4269 (L: 4.97 m)
1.12.v12
| | | 198 C=145 )
I — u:w.-(l 295 B 2 8 O .. ‘Hr
Sl et 2010 =320 38 k- B Il
I | | [ I
I | | [ I
I 1308 comada | [ ‘\‘-;-
4l . . 20963 C=1025 " g
o | |
I
o o FOZiim
I
I
I
sezr ]|
I
V12 Tramo: V-146 Tramo: V-147 Tramo: V-148
Corte 15x50 15x50 15x50
Regido i/3L 2/3L. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -5.59 |-- -8.13 -5.79 |- -2.97 |-2.34 |-- -0.21
X [m] 0.00 -- 6.99 0.00 -- 5.51 0.00 -- 3.76
::g')‘(‘e“m [t-m] 6.35 (8.24 5.01 |1.39 [2.94 [2.54 0.60 1.22 |1.05
X [m] 2.32 3.39 4.70 1.80 3.05 3.68 1.26 2.14 2.64
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N° Cerne:
MCC-23-1654-01-001-R00

N° Cliente:

Pagina:
59

Vi2 Tramo: V-146 Tramo: V-147 Tramo: V-148
Corte 15x50 15x50 15x50
Regiao i/3L. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
Esforgo
cortante [t] - -3.30 |-6.71 |-- -0.91 |-4.00 |-- -0.49 |-1.24
min.
X [m] -- 4.57 6.99 -- 3.55 5.51 -- 2.51 3.26
Esforgo
cortante [t] 6.23 248 |-- 5.11 1.99 |-- 3.07 1.19 (0.45
max.
X [m] 0.32 2.45 -- 0.00 1.93 -- 0.00 1.39 3.89
Torcor min. |[t] - - - - - - - - -
X [m] - - - -- -- -- -- -- --
Torgor max. |[t] - - - - - - - - -
X [m] - -- -- -- -- -- -- -- --
Area Su [cm2] Real |3.02 0.62 (4.71 4.71 0.62 1.79 1.79 0.62 1.13
- Nec.2.88 |0.00 |4.30 |3.74 |0.00 |1.51 |1.39 |0.00 |1.13
, Real | 4.69 4.69 4.69 1.63 1.63 1.63 1.13 1.13 1.13
Area Inf. [cm?2]
Nec.|3.84 4.39 3.30 1.13 1.53 1.50 1.13 1.13 1.13
Area Transv [cm2/m] Real|2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
: Nec.[1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
3.20 mm, L/2188 (L:0.17 mm, L/26656 (L:/0.02 mm, L/183093
L 6.99 m) 4.58 m) (L: 3.31 m)
F. Ativa 16.07 mm, L/435 (L:/0.94 mm, L/4891 (L:0.21 mm, L/16867 (L:
* 6.99 m) 4.57 m) 3.61 m)
P 16.39 mm, L/427 (L:/1.10 mm, L/4163 (L:0.26 mm, L/13499 (L:
F. no tempo infinito 6.99 m) 4.58 m) 3.58 m)
1.13.V 13
(P26) (P23) P20 @ P11
[| 2063 €=330 \ 20125 C=745 | | |
: 2012.5 C=360 E
o core | \ | |
& =10 SRV 750 - 108 C=145
o | | "
Il | \ | |
I | | i K
H 206.3 C=3202° camada ‘ 3C= 2% camada ‘ | ‘ ‘
208 C=880 .

28 C=585

‘ ‘ 1310 C=410
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N° Cerne: N° Cliente: Pagina:

MCC-23-1654-01-001-R00 60

V13 Tramo: V-149 Tramo: V-150 Tramo: V-151

Corte 15x50 15x50 15x50

Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L

m‘l?r:‘_‘e“m [t-m] -2.90 -- -4.49 -3.60 -- -2.54 |-2.31 |-- -1.67

X [m] 0.00 -- 5.13 0.00 -- 4.57 0.00 -- 3.20

mg')‘(‘_e“m [t-m] 3.57 |4.08 (2.36 (1.36 (2.28 1.70 |1.04 |1.86 (1.32

X [m] 1.67 2.42 3.54 1.51 2.38 3.13 1.04 1.43 2.16

Esforgo

co’rtante [t] - -2.28 |-4.93 |-- -1.20 |-3.35 |-- -1.33 |-3.80

min.

X [m] - 3.42 |5.13 |-- 3.01  |4.57 |- 2.04 |3.20

Esforgo

cortante [t] 5.23 [1.26 |-- 3.66 |1.53 |-- 3.37 |2.20 |--

max.

X [m] 0.00 1.79 -- 0.00 1.63 -- 0.00 1.16 --

Torgor min. |[t] -- -- -- -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] - -- -- -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. (e Real|1.57 0.62 2.45 4.11 4,91 2.45 2.45 2.45 2.96
Nec.|1.46 0.00 2.31 2.13 0.00 1.30 1.27 0.00 1.13

Area Inf. (e Real|2.42 2.42 2.42 1.63 1.63 1.63 1.51 1.51 1.51
Nec.|2.06 2.11 1.67 1.13 1.17 1.13 1.13 1.13 1.13

Area Transv. [cm?/m] Real|2.50 |2.50 |2.50 |2.50 (2.50 [2.50 [2.50 [2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga gig nT)m, L/9304 (L: 222 :11;11, L/44737 (L: ?Lozzggm::,) L/163239

F. Ativa 1.95 mm, L/2633 (L:0.48 mm, L/8787 (L:0.22 mm, L/14270 (L:

5.13 m) 4.25 m) 3.20 m)
F. no tempo infinito ;ig nT)m, L/2274 (L: 2gg nT)m’ L/7124 (L: ggz :11;11, L/11658 (L:
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N 298 C=585

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 61
1.14. V14
P27 P24 P21 P13
I 1963 C=155 | 20125 C=400 | |
gl 2063 C=330 | 20125 C=6p5 |
208 C=165
L | | |
¢|‘| | | |
Il | | |
Il | | |
o 208 C=4102% camada 226.3 C=3502% camada .
| | 2363 czas(g |
|

1063 C=350 ‘

V 14 Tramo: V-152 Tramo: V-153 Tramo: V-154
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] 2.42 - -4.47 -3.96 |-- -2.50 -2.05 |-1.18 -0.61
X [m] 0.00 - 5.13 0.00 -~ 4.57 0.00 0.41 0.91
PEED e 3.00 3.58 (2.17 (1.73 [2.73 [2.17 |- - -
max.
X [m] 1.67 2.42 3.54 1.51 2.38 3.13 -- -- --
Esforgo
cortante [t] - -2.11 |-4.79 |-- -1.27 |-4.58 |-- - -0.41
min.
X [m] -- 3.42 5.13 -- 3.01 4.57 -- -- 1.20
Esforco
cortante [t] 4.80 1.24 |- 4.75 1.77 |- 2.08 1.71 |0.78
max.
X [m] 0.00 1.79 -- 0.00 1.63 -- 0.00 0.41 0.91
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] -- - - - - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real{1.32 (0.62 [(2.45 (4.59 (4.91 2.45 (2,45 |2.45 [2.45
Area Sup. [cm?2]

Nec.[1.22 0.00 2.31 2.22 0.00 1.33 1.22 1.13 1.13
a Real|2.01 2.01 2.01 1.56 1.56 |1.56 |0.62 |0.62 [0.62
Area Inf. [cm2]

Nec.[1.79 1.87 1.54 1.22 1.40 1.33 0.00 0.00 0.00
Area Transv. [cm2/m]Real 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
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N° Cerne:

MCC-23-1654-01-001-R0O0

N° Cliente:

Pagina:
62

V 14 Tramo: V-152 Tramo: V-153 Tramo: V-154

Corte 15x50 15x50 15x50

Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
‘Nec. 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.27 mm, L/19200 (L:
5.13 m)

0.15 mm, L/29120 (L:
4.49 m)

0.03 mm, L/80571 (L:
2.40 m)

F. Ativa

1.24 mm, L/4133 (L:
5.13 m)

0.68 mm, L/6718 (L:
4.57 m)

0.17 mm, L/13778 (L:
2.40 m)

F. no tempo infinito

1.56 mm, L/3283 (L:
5.13 m)

0.85 mm, L/5402 (L:
4.57 m)

0.23 mm, L/10630 (L:
2.40 m)

(P13)

(V-155)

( )

(_15x50 )

198 C=215

2010 C=345

- - -] - - - = = —

‘ 3.35

2010 C=325
| \g
| |
(V-156) 1298 C=140 ‘
\15x50 ) | ‘?r
| |
| |
o]
206.3 C=455 N
108 C=285 ‘
1,69 tm
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 63

V 14 Tramo: V-155 Tramo: V-156

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L

m‘l?r:‘_‘e“m [t-m] -0.56 - -1.27 -2.23 - -1.65

X [m] 0.00 -- 2.00 0.00 -- 3.40

m‘;’;‘_e“m [t-m] 0.72 0.79 0.45 1.04 1.68 1.39

X [m] 0.66 0.91 1.41 1.04 1.79 2.29

Esforco

co’rtante [t] - -1.32 -3.03 -- -0.90 -3.30

min.

X [m] -- 1.29 1.91 -- 2.16 3.40

Esforco

co!'tante [t] 2.49 0.47 - 3.35 1.40 --

max.

X [m] 0.00 0.79 -- 0.00 1.16 --

Torgor min. |[t] - - - -- -- --

X [m] -- -- -- -- -- --

Torcor max. |[t] -- -- -- -- -- --

X [m] -- -- -- -- -- --

Area Sup. [cm?] Real|2.45 2.45 1.57 2.35 3.14 2.07
Nec.|1.13 0.00 1.13 1.18 0.00 1.13

AreaIng [cm?] Real|1.13 1.13 1.13 1.13 1.13 1.13
Nec.|1.13 1.13 1.13 1.13 1.13 1.13

Area Transv. [cm?/m] Real|2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 2.00 m)

0.03 mm, L/101145 (L: 3.40 m)

F. Ativa

F. no tempo infinito

0.05 mm, L/39984 (L: 2.00 m)

0.23 mm, L/15004 (L: 3.40 m)

0.06 mm, L/31727 (L: 2.00 m)

0.29 mm, L/11589 (L: 3.40 m)
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 64
1.15. v 15
(p2s {(P25) p22 P14
|_| 1210 c=170 | mm‘[:ﬂo H|
o
: ¢
| | 2063 C=540 | | ]
498 C=175 o
o | 2@6.3 C=320 | ‘ ‘ hv
=T
20125 C=260
|20t wo16kaars | |
%| | | | N
I | | N
| | \ |
208 C=497
(=] o
5] 2010 C=586 | 2098 C=350 | oe63c-208 | h"

|
|

‘ ‘ 1216 C=400
|

206.3 C=350

[
i | \ N
| I | g
Vz|| | \
| -
V 15 Tramo: V-157 Tramo: V-158 Tramo: V-159
Corte 35x50 35x50 35x50
Regiao i/3. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
m‘l,’;“e“m [t-m] -6.93 |-- -7.85 -6.34 |- -4.03 |-2.85 |-1.43 |-0.93
X [m] 0.00 -- 4.81 0.00 -- 4.42 0.00 0.46 0.84
PEGERD e 5.51 |6.61 (3.98 (2.40 (4.03 (3.17 -- -- --
max.
X [m] 1.54 2.17 3.29 1.43 2.31 3.06 -- -- -
Esforgo
cortante [t] - -4.06 -11.09 |-- -2,10 -8.18 -- -- -0.05
min.
X [m] -- 3.17 |4.81 |- 2,93  |4.42 |- -- 1.09
Esforgo
cortante [t] 13.22 |2.79 - 9.02 2.96 - 4.01 2.33 1.64
max.
x [m] 0.00 [1.67 |-- 0.00 1.56 | -- 0.00 0.46 |1.13
Torgor min. |[t] - -- -- - - - - - -
x [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] - -- -- - - - - - -
x [m] -- -- -- -- -- -- -- -- --
, Real|3.80 |0.62 (4.47 |(4.47 |0.62 [2.64 |2.64 (2.64 (2.64
Area Sup. [cm?2]
Nec./3.60 |0.00 [4.16 |3.93 |0.00 [2.63 |2.63 [2.63 [2.63

Area Inf. [cm2] |Real/3.58 |3.58 |3.58 |2.64 (2.64 (2.64 |0.62 |0.62 [0.62
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N° Cerne:

MCC-23-1654-01-001-R0O0

N° Cliente:

Pagina:
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VvV 15 Tramo: V-157 Tramo: V-158 Tramo: V-159
Corte 35x50 35x50 35x50
Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
Nec.|3.24 3.34 2.75 2.63 2.63 2.63 0.00 0.00 0.00
a Real|6.24 |6.24 |6.24 |(6.24 6.24 |6.24 |6.24 6.24 |6.24
Area Transv. [[cm2/m]
Nec.|4.49 4.49 4.49 4.49 4.49 4.49 4.49 4.49 4.49
0.24 mm, L/19725 (L:/0.06 mm, L/70360 (L:(/0.02 mm, L/147508
L L 4.81 m) 4.28 m) (L: 2.25 m)

F. Ativa

0.88 mm, L/5492 (L:
4.81 m)

0.33 mm, L/12979 (L:
4.30 m)

0.09 mm, L/24787 (L:
2.25 m)

F. no tempo infinito

1.09 mm, L/4401 (L:
4.81 m)

0.45 mm, L/9714 (L:
4.33 m)

0.12 mm, L/18807 (L:
2.25 m)

1.16.V 16
(P33) (V.10
‘/|1®8 C=155 ||
S
‘ ‘ 206.3 C=297 ||
LN
[aV] o
I I
| (V-180) |
T
N I
| |
g‘ ‘ 206.3 C=312 ||$

198 C=150
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N° Cerne: N° Cliente: Pagina:
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V 16 Tramo: V-160

Corte 15x50

Regido 1/3L 2/3L 3/3L

m‘l,’r:‘_‘e“m [t-m] -0.81 -- -

X [m] 0.00 -- --

r‘g:‘_e“m [t-m] 0.14 0.34 0.28

X [m] 0.61 0.99 1.36

Esforgo

co’rtante [t] - -0.04 -0.16

min.

X [m] - 1.24 1.49

Esforgo

co!'tante [t] 0.97 0.74 0.17

max.

X [m] 0.49 0.74 1.92

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm2] Real(1.13 0.83 0.62
Nec.[1.13 0.00 0.00

Area Inf. [cm2] Real(1.13 1.13 1.13
Nec.[1.13 1.13 1.13

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.92 m)

F. Ativa

F. no tempo infinito

0.02 mm, L/79387 (L: 1.79 m)

0.02 mm, L/80663 (L: 1.54 m)
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 67
1.17.v 17
V12 (v10) @
I | 2063 c=645 \ |10'g
- 206.3 C=255
= | \ | 2010
2016 C=325
L | 2015 sz |
| | | |
I | \ |
Il | \ |
2@8 C=35022 camada 1@6.3 C=310
g\l | | 208 C=310 |
i : 210 C=807 ‘ 508 C=CiB i
! 10125 C=520 ‘ :
1 |

| :
tm
|
= 0
| frs
|

‘
vzt IF\
I |

V1i7 Tramo: V-161 Tramo: V-162 Tramo: V-163
Corte 15x50 30x50 30x50
Regido i/3L. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L |(3/3L
Momento
min. [t-m] - - - - - -14.18 |-9.63 |-- -3.41
X [m] - - - -- -- 5.06 0.00 -- 4.42
m‘;‘:e“m [t-m] 1.62 |2.52 3.27 |6.72 |6.70 (2.06 |1.33 |[3.78 3.21
X [m] 0.63 1.26 2.07 1.67 1.79 3.42 1.43 2.56 3.06
Esforgo
cortante [t] - - - -0.08 |-5.30 |-14.65 |-- -1.60 |-7.34
min.
X [m] - - - 1.67 3.29 5.06 -- 2.93 4.42
Esforgo
cortante [t] 2.41 1.64 |0.97 2.70 - - 10.53 (3.88 --
max.
X [m] 0.00 0.76 1.38 0.00 -- -- 0.00 1.56 --
Torcor min. |[t] - - - - - - - - -
X [m] - - - -- -- -- -- -- --
Torgor max. |[t] - - - - - - - - -
X [m] -- -- -- -- -- -- -- -- --
. Real 0.62 0.62 [0.62 0.62 0.62 [8.04 |8.04 0.62 2.36
Area Sup. [cm?2]

Nec.|0.00 0.00 0.00 0.00 0.00 7.54 6.64 0.00 2.25
. Real|1.57 2.34 2.80 3.80 3.80 2.80 2.32 2.32 2.32
Area Inf. [cm2]

Nec.[1.13 1.44 1.70 3.46 3.46 2.25 2.25 2.25 2.25
Area Transv. [cm2/m] Real 2.50 2.50 2.50 4.16 4.16 |4.16 |4.16 (4.16 |(4.16
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N° Cerne: N° Cliente: Pagina:
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V17 Tramo: V-161 Tramo: V-162 Tramo: V-163
Corte 15x50 30x50 30x50
Regiao i/3L |2/3L 3/3L (1/3L (2/3L (3/3L |(1/3L |2/3L |3/3L

‘Nec. 1.93 1.93 1.93 3.85 3.85 3.85 3.85 3.85 3.85

F. Sobrecarga 0.33 mm, L/22119 (L:/0.40 mm, L/18230 (L:/0.07 mm, L/49980 (L:

7.27 m) 7.27 m) 3.42 m)

F. Ativa 1.56 mm, L/4490 (L:1.83 mm, L/3844 (L:0.10 mm, L/11887 (L:
. 7.01 m) 7.04 m) 1.18 m)

i - 2.06 mm, L/3447 (L:2.43 mm, L/2918 (L:/0.12 mm, L/9574 (L:
F. no tempo infinito 7.10 m) 7.10 m) 1.13 m)

| | 2@6.3 C=120 | 108 C=140] |
1810 C=315 363 Co05 .

| 2010 C=315 J 20125 C=225 ||

| (V-164) | (V-165) 1‘(218 - (V-166) 2010 C=150| |

| (30x50) | (15x50) | {15x50 ) | ‘3

| | | ||

| | | ||

206.3 208 C=28522 camada

| 2 comds | e

| ‘ | 208 C=455 ‘ “’

! ‘ 2063 C=267 ! !

| 1010 C=250

“\K“ ;4_/_’_,_,_
| | | froast N
—%
244t

| ! ! 8934
V17 Tramo: V-164 Tramo: V-165 Tramo: V-166
Corte 30x50 15x50 15x50
Regido 1/3L |2/3L |3/3L |1/3L |2/3L |3/3L |1/3L |2/3L |3/3L
r“i’:‘e“m [t-m] -3.49 -1.37 |-0.31 -0.36 |-- -1.77 |-4.95 |-- -3.61
x [m] 0.00 |0.46 |0.84 |0.00 |- 1.92 |0.00 |- 3.40
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V17 Tramo: V-164 Tramo: V-165 Tramo: V-166

Corte 30x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘;‘;‘_e“m [t-m] - - 0.69 0.73 (0.79 0.33 2.37 [3.65 |3.02

X [m] -- -- 1.21 0.58 0.83 1.33 1.04 1.66 2.29

Esforgo

co’rtante [t] - - - -- -1.62 |-4.44 |-- -1.87 |-8.93

min.

X [m] -- -- -- -- 1.20 1.92 -- 2.16 3.40

Esforgo

co,rtante [t] 5.15 [3.61 (2.48 2.69 (0.29 |-- 10.45 2.90 |--

max.

X [m] 0.00 0.46 0.84 0.00 0.70 -- 0.00 1.16 --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real(2.36 (2.36 2.36 [2.18 |0.67 (2.79 |2.96 [0.62 |2.07
Nec.|2.25 2.25 2.25 1.13 0.00 2.11 2.74 0.00 1.89

AreaIng [cm?] Real(1.01 1.44 (242 (141 1.41 1.41 |2.01 |2.01 |2.01
Nec.|0.00 0.00 2.25 1.13 1.13 1.13 1.76 1.90 1.90

Area Transv. [cm2/m] Real 4.16 (4.16 |4.16 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec.|3.85 3.85 3.85 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L:
1.21 m)

0.00 mm, <L/1000 (L:
1.92 m)

0.23 mm, L/14979 (L:
3.40 m)

F. Ativa

F. no tempo infinito

0.01 mm, L/94440 (L:
1.21 m)

0.04 mm, L/43752 (L:
1.92 m)

0.74 mm, L/4596 (L:
3.40 m)

0.02 mm, L/67916 (L:
1.21 m)

0.05 mm, L/35564 (L:
1.92 m)

0.87 mm, L/3922 (L:
3.40 m)
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N° Cerne: N° Cliente: Pagina:
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1.18.v 18
P34 P29 @
2010 C=205
gl 2010 d=245 | 2016 c=275
| 192 C=250 10125 £=215 2063 C=225 201R.5 C=360
2063 C=325 2012.5 C=360
| | 'IGSi | ZQ‘ID|C:255 |
et | sot0fc=255 |
=
| I I |
|l I I |
2010 C=549 208 C=285
1 | | |
- =49
“‘l_ i 2063 C=284 | 30110 C=385 | 208 C=497 |
1896.3 C=285
Q
"‘ 198 C=185 ‘ ‘ |
-14.78 tm
| 13
I
I
I
I

I
I
I
I
I

V 18 Tramo: V-167 Tramo: V-168 Tramo: V-169
Corte 15x50 30x50 30x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L
m‘i’:‘e“m [t-m] -0.31 -0.63 -3.95 |-7.69 |-- -7.62 -5.48 |-- -8.45
X [m] 0.00 1.23 1.89 0.00 -~ 4.94 0.00 -- 4.42
m‘;‘:e“m [t-m] 0.53 0.43 |-- 5.67 |7.18 5.13 (2.16 3.05 |1.18
X [m] 0.48 0.73 - 1.55 2.30 3.30 1.43 2.06 3.06
Esforgo
cortante [t] -0.48 |-3.17 |-6.44 -- -3.55 |-11.17 |-- -3.39 |-9.88
min.
X [m] 0.61 1.23 1.89 -- 3.17 4.94 -- 2.93 4.42
Esforgo
cortante [t] 1.69 - - 14.15 (3.34 - 7.69 2.09 --
max.
X [m] 0.00 -- -- 0.00 1.67 -- 0.00 1.56 --
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] - -- -- - - -- -- -- --
Torgor max. |[t] -- - - - - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real|2.07 (3.22 4.71 |4.71 |0.62 (4.37 |4.37 |0.62 |8.93
Area Sup. [cm?2]

Nec./1.13 1.27 3.38 4.07 0.00 4.01 3.64 0.00 5.96
a Real{1.13 (1.13 |0.62 [3.93 [3.93 |3.93 [2.32 |2.32 |2.32
Area Inf. [cm2]

Nec./1.13 1.13 0.00 3.41 3.63 3.23 2.25 2.25 2.25
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V 18 Tramo: V-167 Tramo: V-168 Tramo: V-169
Corte 15x50 30x50 30x50
Regiao i/3L. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
, Real|2.50 2.50 2.50 4.16 4.16 4.16 4.16 4.16 4.16
Area Transv. [[cm2/m]

Nec./1.93 1.93 1.93 3.85 3.85 3.85 3.85 3.85 3.85

F. Sobrecarga

0.00 mm, <L/1000 (L:
1.89 m)

0.44 mm, L/11314 (L:
4.94 m)

0.02 mm, L/67492 (L:
1.03 m)

F. Ativa

0.03 mm, L/37762 (L:
1.03 m)

1.39 mm, L/3543 (L:
4.94 m)

0.12 mm, L/10947 (L:
1.36 m)

i - 0.04 mm, L/29398 (L:/1.67 mm, L/2951 (L:0.14 mm, L/10276 (L:
F. no tempo infinito 1.10 m) 4.94 m) 1.42 m)
© © g
| | | I
2016 C=275 | \ [
201ps =360 | | 20063 C=595 I
2@12.5 C=3602% camada
| | | |
(V-170) (WV-171) (v-172

| (30x50 ) | (_15x50 ‘ (_15x50 ) H
| | | |
| | | I

| @63 c-175 | | 2510 co6m0 e
| | | 10125 C=415 [

-12.78 t-m|

VvV 18 Tramo: V-170 Tramo: V-171 Tramo: V-172

Corte 30x50 15x50 15x50

Regiao i/3. |2/3L 3/3L (1/3L (2/3L (3/3L |(1/3L |2/3L |3/3L
Momento

min. [t-m] -12.56 |-7.25 [-2.93 |-- - - - - -




<

CERNE

ENGENHARIA E PROJETOS

N° Cerne: N° Cliente: Pagina:
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vV 18 Tramo: V-170 Tramo: V-171 Tramo: V-172
Corte 30x50 15x50 15x50
Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
X [m] 0.00 0.46 0.96 -- -- -- -- -- --
OINEND - - - 1.87 |2.58 2.76 |4.32 |4.44 3.64
max.
X [m] -- -- -- 0.66 1.29 2.08 1.19 1.56 2.56
Esforgo
cortante [t] - - - -- - 0.00 |-- -1.39 |-3.19
min.
X [m] -- -- -- -- -- 2.08 -- 2.44 3.82
Esforgo
cortante [t] 12.88 [9.66 |7.69 [3.41 1.56 |0.54 1.57 1|0.36 |--
max.
X [m] 0.00 0.46 0.96 0.00 0.79 1.41 0.00 1.31 --
Torgor min. |[t] -- - - -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Area Su [cm2] Real|8.93 [8.93 [7.45 |3.91 0.62 [0.62 |0.62 |0.62 |[0.62

- Nec.|6.78 6.32 3.13 0.09 0.00 0.00 0.00 0.00 0.00
Area Inf [cm2] Real0.62 |0.62 1.28 1.60 1.57 2,80 (2,80 |2.80 |2.80

’ Nec.|0.00 0.00 0.00 1.19 1.36 1.39 2.26 2.26 2.11
a Real|4.16 |(4.16 [4.16 (2.50 2.50 2,50 (2,50 |2.50 |2.50
Area Transv. | [cm2/m]

Nec.|3.85 3.85 3.85 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.50 mm, L/5069 (L:
2.55 m)

0.32 mm, L/18748 (L:
6.05 m)

0.43 mm, L/13955 (L:
6.05 m)

F. Ativa

F. no tempo infinito

1.70 mm, L/1504 (L:
2.55 m)

1.69 mm, L/3576 (L:
6.05 m)

2.12 mm, L/2848 (L:
6.05 m)

1.83 mm, L/1394 (L:
2.55 m)

2.20 mm, L/2745 (L:
6.05 m)

2.79 mm, L/2172 (L:
6.05 m)
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N° Cerne: N° Cliente: Pagina:
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1.19. V19
Wwi19) P16
Il | \ \
I | - 1110 casto |
2063 C=450 2063 =270
i 208 cF200 [210 c=310 \
= 20125 C=285
! w125 -2 e |
I ‘ | | |
I | \ [
I | \ \
. 208 C=335 2063
Al 29125 C=586 | 1963 C=335 | 2 cmdL
I 18125 C=330 | | |
208 C=648

WS - -
I

.
vﬂF\
]

VvV 19 Tramo: V-173 Tramo: V-174 Tramo: V-175
Corte 30x50 30x50 30x50
Regiao i/3L. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
m‘l,’;“e“m [t-m] - - -10.29 -7.76 |- -3.90 |-3.81 |-1.58 -0.41
X [m] -- -- 5.06 0.00 -- 4.42 0.00 0.46 0.84
m‘;‘:e“m [t-m] 5.69 (6.07 3.23 2.01 [3.90 |3.10 |-- - 0.73
X [m] 1.67 2.17 3.42 1.43 2.31 3.06 -- -- 1.21
Esforgo
cortante [t] - -4.07 -12.14 -- -1.96 -7.64 -- -- --
min.
X [m] -- 3.29 |5.06 |- 293 442 |- -- --
Esforgo
cortante [t] 3.84 1.00 - 9.55 3.29 - 5.40 3.87 2.82
max.
X [m] 0.05 1.79 -- 0.00 1.56 -- 0.00 0.46 0.84
Torgor min. |[[t] - - - - - -- -- -- --
x [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] - - - - - -- -- -- --
x [m] -- -- -- -- -- -- -- -- --
, Real 0.62 (0.62 |5.91 (5.91 |0.62 [2.36 2.36 [2.36 2.36
Area Sup. [cm?2]

Nec.0.00 [0.00 |5.42 |5.00 |0.00 [2.25 [2.25 [2.25 |2.25
Area Inf. [cm2] |Real|3.68 [3.68 [3.68 (2.32 [2.32 (2.32 (1.01 (1.43 2.42
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VvV 19 Tramo: V-173 Tramo: V-174 Tramo: V-175
Corte 30x50 30x50 30x50
Regiao i/3L. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
Nec. 3.05 3.07 2.35 2.25 2.25 2.25 0.00 0.00 2.25
z Real 4.16 4.16 4.16 4.16 4.16 4.16 4.16 4.16 4.16
Area Transv. [[cm2/m]
Nec. 3.85 3.85 3.85 3.85 3.85 3.85 3.85 3.85 3.85

F. Sobrecarga

0.21 mm, L/23733 (L:
4.96 m)

0.09 mm, L/41978 (L:
3.88 m)

0.00 mm, <L/1000 (L:
1.21 m)

F. Ativa

1.02 mm, L/4858 (L:
4.95 m)

0.35 mm, L/11040 (L:
3.87 m)

0.02 mm, L/75993 (L:
1.21 m)

F. no tempo infinito

1.33 mm, L/3724 (L:
4.94 m)

0.45 mm, L/8558 (L:
3.85 m)

0.02 mm, L/55688 (L:
1.21 m)

(P16)
‘ 2@06.3 C=120
|
|
‘ (V-176
{_15x50 )

1210 C=215 | ‘
2@10.C=215 208 C=140 ‘
| 2063 C=225 BE
| @ 1210 C=14q ‘
| (15x50 ) ‘ ‘%
| ||
| ||
208 C=28522 camada
| | )

| 206.3 C=676
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N° Cerne: N° Cliente: Pagina:
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vV 19 Tramo: V-176 Tramo: V-177
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
RINEND -0.22 - -1.71 -3.93 - -2.90
min.
X [m] 0.00 -- 1.91 0.00 -- 3.40
SOINEND 0.72 0.77 0.31 1.95 2.97 2.44
max.
X [m] 0.58 0.83 1.33 1.04 1.66 2.29
Esforgo
cortante [t] - -1.55 -4.37 -- -1.58 -6.71
min.
p'e [m] - 1.20 1.91 -- 2.16 3.40
Esforgo
cortante [t] 2.30 0.21 - 7.75 2.35 --
max.
X [m] 0.00 0.70 -- 0.00 1.16 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] - - - -- -- --
X [m] -- -- -- -- -- --
e [cm?] Real|1.99 0.65 2.36 2.36 0.62 1.79
= Nec.1.13 0.00 1.74 2.15 0.00 1.50
z Real|1.41 1.41 1.41 1.63 1.63 1.63
Area Inf. [cm?2]
Nec.|1.13 1.13 1.13 1.44 1.55 1.54
Area Transv. [cm?/m] Real|2.50 2.50 2.50 2.50 2.50 2.50
’ Nec./1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.14 mm, L/24324 (L: 3.40 m)

F. Ativa

F. no tempo infinito

0.04 mm, L/44622 (L: 1.91 m)

0.53 mm, L/6411 (L: 3.40 m)

0.05 mm, L/36099 (L: 1.91 m)

0.64 mm, L/5289 (L: 3.40 m)
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1.20.V 20
P17
| | 108 | ||
C=115
' 208 £=210
gl | | ||
| 2063 C=185 1@10 C=215 106.3 C=135
I | 206.3 C=230 | o
g . LIS
| (v-178) | _208 C=14d |
N | (15x50) | ‘S’r
| | | ||
| | | ||
(=] (=]
‘*|‘ | | 2063 C=716 | 4‘“
| 108 C=190 ‘ 108 C=285 ‘ }
| ‘ -2.24 ttm
(45t e
My = | B
: .
| | | ||

V 20 Tramo: V-178 Tramo: V-179

Corte 15x50 15x50

Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento

min. [t-m] -0.41 - -1.26 -2.75 -- -2.17
X [m] 0.00 -- 1.91 0.00 -- 3.40
G 0.49 0.50 0.20 1.39 2.12 1.77
max.

X [m] 0.58 0.70 1.33 1.04 1.79 2.29
Esforgo

cortante [t] - -1.12 -2.94 - -1.11 -5.39
min.

X [m] -- 1.20 1.91 -- 2.16 3.40
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V 20 Tramo: V-178 Tramo: V-179
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 1.95 0.32 - 5.90 1.66 --
max.
X [m] 0.00 0.70 -- 0.00 1.16 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|1.13 0.62 1.79 1.79 0.62 1.32
Area Sup. [cm?2]
Nec.|1.13 0.00 1.22 1.50 0.00 1.13
z Real|1.13 1.13 1.13 1.13 1.13 1.1
Area Inf. [cm?2] c@ 3
Nec.|1.13 1.13 1.13 1.13 1.13 1.13
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.07 mm, L/50202 (L: 3.40 m)

F. Ativa

0.03 mm, L/72329 (L: 1.83 m)

0.30 mm, L/11437 (L: 3.40 m)

F. no tempo infinito

0.03 mm, L/56495 (L: 1.81 m)

0.39 mm, L/8721 (L: 3.40 m)
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1.21.Vv 21
P35 (P30)
108 C=13
|| o o

=

|| 206.3 C=324 ||
Nl AN
| 18 C=120 CAED | |
E’rl | (15x50) N
| | | |
| | | |
(=] o
il 206.3 C=324 | <
| } 108 C=195 ‘ ‘
|

N

\

i \/

N
|| | |

.57

vz '
| |

V 21 Tramo: V-180
Corte 15x50
Regido 1/3L 2/3L 3/3L
Momento
min. (t-m] -0.54 -- -0.46
X [m] 0.00 -- 1.73
CEGIERLED e 0.64 0.69 0.24
max.
X [m] 0.61 0.73 1.36
Esforgo
cortante [t] - -1.19 -1.31
min.
X [m] -- 1.23 1.48
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VvV 21 Tramo: V-180
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.57 0.31 1.59
max.
X [m] 0.00 0.73 1.89
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real(1.13 0.66 1.13
A Sup. 2
e [em?] Nec./1.13 0.00 1.13
Area Inf [cm2] Real|1.13 1.13 1.13
Nec.|1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
’ Nec. 1.93 1.93 1.93
F. Sobrecarga 0.00 mm, <L/1000 (L: 1.89 m)
F. Ativa 0.04 mm, L/50886 (L: 1.89 m)
F. no tempo infinito 0.05 mm, L/39596 (L: 1.89 m)
1.22.V 22
adEN)
| |2za C=185 | |
o | | 191‘2,5 C=305
|| 18125C=190 1910 d=205 2ds c=305
= 206.3 C=310 : 206.3 C=285
I 20125245 |
’ | |
Qe |
| |
1 | \
I 2063 C=3002° camada | |
3\“ | | 206.3 C=680 f
208 C=586 19125 C=335
1010 C=375

My

| Feg3

I
Vz
H
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Vv 22 Tramo: V-181 Tramo: V-182 Tramo: V-183

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘l?r:‘_‘e“m [t-m] -0.32 -0.56 -0.56 |-3.98 |-- -5.51 -4.53 |-- -3.78

X [m] 0.00 0.06 0.06 0.00 -- 4.70 0.00 -- 4.42

Momento

max. [t-m] -- -- -- 3.61 (4.20 |2.76 1.98 [3.01 2.23

X [m] -- -- -- 1.56 2.19 3.19 1.43 2.31 3.06

Esforgo

co,rtante [t] -4.26 |-4.32 |(-4.32 -- -2,.39 |-8.37 |-- -1.69 |-6.93

min.

X [m] 0.00 0.06 0.06 -- 3.06 4.70 -- 2.93 4.42

Esforgo

co!'tante [t] - - - 7.63 1.55 |-- 6.87 1.92 |--

max.

X [m] -- -- -- 0.00 1.69 -- 0.00 1.56 --

Torgor min. |[t] - - - - - - - - -

X [m] - -- -- -- -- -- -- -- --

Torgcor max. |[t] - - - - - - - - -

X [m] -- - - -- -- -- -- -- --

Area Sup. [cm?] Real(2.20 (3.24 |2.23 [2.23 |0.62 |(3.24 |3.24 |0.62 |2.23
Nec.|1.36 2.98 1.36 2.07 0.00 2.98 2.85 0.00 2.09

Area Inf. [cm?] Real(1.01 2,42 |1.01 2,42 (2,42 (2.42 1.85 1.85 1.85
Nec.|0.00 2.17 0.00 2.12 2.17 1.88 1.35 1.52 1.41

Fcm e ey Real(2.50 (2,50 |2.50 |2.50 2,50 |2.50 |2.50 |2.50 |2.50
Nec.|0.00 1.93 0.00 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

F. Ativa

0.00 mm, <L/1000 (L:
0.06 m)

0.66 mm, L/7144 (L:
4.70 m)

0.24 mm, L/18322 (L:
4.42 m)

0.00 mm, <L/1000 (L:
0.06 m)

1.93 mm, L/2441 (L:
4.70 m)

0.82 mm, L/5421 (L:
4.42 m)

F. no tempo infinito

0.00 mm, <L/1000 (L:
0.06 m)

2.14 mm, L/2201 (L:
4.70 m)

0.95 mm, L/4639 (L:
4.42 m)
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| |
1@1&.5 C=305
| \g
2d8 C=305 |
¢
| I
| (v-184) |
‘ (_15x50 ) ‘ ‘
| |
| I
=
| i
58 |
V 22 Tramo: V-184
Corte 15x50
Regiao 1/3L 2/3L 3/3L
DEEEID e -3.64 -1.81 -0.59
min.
X [m] 0.00 0.46 0.96
Mgmento [t-m] _ _ .
max.
X [m] - - --
Esforgo
co’rtante [t] - - -
min.
X [m] - - --
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Vv 22 Tramo: V-184
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 4.58 3.00 1.85
max.
X [m] 0.00 0.46 0.96
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|2.23 2.23 2.23
AreaSup. |[cm?] I\ o2 08 1.73 1.13
Area Inf. [cm2] Real|0.62 0.62 0.62
Nec.|0.00 0.00 0.00
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.19 mm, L/13734 (L: 2.55 m)

F. Ativa

0.53 mm, L/4806 (L: 2.55 m)

F. no tempo infinito

0.59 mm, L/4291 (L: 2.55 m)
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1.23.V 23
V {P36) (P31)
206.3 C=170
gl‘\ | | |
2@12.3 C=260
[ ] 1910 C=190 2096.3 C=310 |
% | 2@123 C=250
X5 (v-186) \V-187) 1016 C=265
I | (30x50) |
1] | |
I | |
ol | | 2@10 C=549 |
= 206.3 C=284 2310 C=385
|| |18 c=115 \ |

Glemm
1. .

VvV 23 Tramo: V-185 Tramo: V-186 Tramo: V-187

Corte 15x50 15x50 30x50

Regido 1/3L |2/3L |3/3L (1/3L |2/3L [3/3L |1/3L |2/3L |3/3L
Momento i, j - - - - -0.62 -2.99 |-5.58 |-- -7.81
min.

X [m] -- -- -- -- 1.08 [1.73 0.00 |-- 4.94
Momento ;1 - - - 0.46 |0.26 |-- 4.39 |5.88 4.29
maxX.

x [m] -- -- -- 0.04 |0.58 |-- 1.55 [2.42 [3.30
Esforgo

cortante [t] - - - -0.60 |-2.31 -4.56 |-- -3.12 |-10.85
min.

x [m] -- -- -- 0.45 [1.08 [1.73 |- 3.17  |4.94
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V 23 Tramo: V-185 Tramo: V-186 Tramo: V-187
Corte 15x50 15x50 30x50
Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
Esforgo
cortante [t] 0.76 |0.76 |(0.75 |0.75 |-- -- 9.74 |2.88 |--
max.
X [m] 0.00 0.00 0.01 0.00 -- -- 0.00 1.67 --
Torgor min. |[t] - - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
a Real|0.62 (4.47 |0.62 |[0.62 2.05 3.24 [3.24 |0.62 |4.47
Area Sup. [cm?2]
Nec.|0.00 4.22 0.00 0.00 1.13 2.42 2.91 0.00 4.22
Area Inf [cm?] Real|0.62 3.14 |0.62 1.13 1.13 0.62 3.14 (3.14 3.14
’ Nec.|0.13 2.97 0.13 1.13 1.13 0.00 2.71 2.97 2.69
e e e Real|2.50 |4.16 2.50 2.50 2.50 250 (4.16 4.16 |4.16
’ Nec.|0.00 3.85 0.00 1.93 1.93 1.93 3.85 3.85 3.85

F. Sobrecarga

0.00 mm, <L/1000 (L:
0.01 m)

0.07 mm, L/53152 (L:
3.47 m)

0.27 mm, L/18222 (L:
4.94 m)

F. Ativa

0.00 mm, <L/1000 (L:
0.01 m)

0.33 mm, L/10631 (L:
3.47 m)

0.93 mm, L/5303 (L:
4.94 m)

F. no tempo infinito

0.00 mm, <L/1000 (L:
0.01 m)

0.44 mm, L/7941 (L:
3.47 m)

1.17 mm, L/4231 (L:
4.94 m)
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P18 P10
| | | |
| | 108,C=210
4'_
108 J:185
206.3 C=280
| | 20125 c=330 | |
2®wz.ﬁ C=250 | | |
1916 C=265 (v-188) (-190)
| 30x50 I 30x50 I {_15x50 |
| | | |
| | | |
' 2010 C=335 206.3
| | c:75J |
) 22 camada
| | | | 206.3
208 C=648 !
‘ 1210 C=260 ‘
545t | |
9 t-m
S — — B — ;J!, r'0-15i ;’%/;,_’/i@
| —+ 0.77 tm _ilb.sz trm
82 tm | | |
| P87 | | |
_b.20
| | | |
' | | 316 1
Vv 23 Tramo: V-188 Tramo: V-189 Tramo: V-190
Corte 30x50 30x50 15x50
Regiao i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L
m‘i';“e“m [t-m] -7.00 -- -5.04 -4.67 -2.10 -0.68 |-- - -1.33
X [m] 0.00 -- 4.42 0.00 0.46 0.84 -- -- 1.91
mg':e“m [t-m] 3.05 |4.82 (3.62 |-- - 0.73 |0.75 |0.82 |0.42
X [m] 1.43 2.31 3.06 -- -- 1.21 0.58 0.83 1.33
Esforgo
cortante [t] -- -2.62 [-9.22 |-- -- -- -- -1.34 |-3.16
min.
X [m] -- 2.93 |4.42 |- -- -- -- 1.20 [1.83
Esforgo
cortante [t] 9.87 3.25 - 6.20 4.61 3.57 2.31 0.25 -
max.
X [m] 0.00 1.56 -- 0.00 0.46 0.84 0.00 0.70 --
Torgor min. |[[t] -- -- -- -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- -- -- -- --
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V 23 Tramo: V-188 Tramo: V-189 Tramo: V-190
Corte 30x50 30x50 15x50
Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
X [m] -- -- -- -- -- -- -- -- --
a Real|4.47 |0.62 2.96 2.96 2.88 2.45 2.45 0.62 1.13
Area Sup. [cm?2]
Nec.|4.14 0.00 2.75 2.73 2.25 2.25 0.08 0.00 1.13
a Real|2.58 2.58 2.58 1.01 1.12 2.42 1.41 1.41 1.41
Area Inf. [cm?2]
Nec.|2.25 2.42 2.26 0.00 0.00 2.25 1.13 1.13 1.13
a Real|/4.16 |(4.16 [(4.16 (4.16 (4.16 |4.16 2.50 2.50 2.50
Area Transv. [[cm2/m]
Nec.|3.85 3.85 3.85 3.85 3.85 3.85 1.93 1.93 1.93

F. Sobrecarga

0.14 mm, L/31282 (L:
4.42 m)

0.00 mm, <L/1000 (L:
1.21 m)

0.00 mm, <L/1000 (L:
1.91 m)

F. Ativa

0.51 mm, L/8657 (L:
4.42 m)

0.02 mm, L/54103 (L:
1.21 m)

0.05 mm, L/37948 (L:
1.91 m)

F. no tempo infinito

0.66 mm, L/6703 (L:
4.42 m)

0.03 mm, L/39675 (L:
1.21 m)

0.06 mm, L/30220 (L:
1.91 m)
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(P10)
| |
108 C=210
| 206.3 C=595 |
| g
| YETTR 108 C=140] |
| (15x50) | ‘S
| |
| |
| 108 C=275 ‘ ‘
‘o
| 2063 C=676 | _“'
—‘__‘—‘—‘—“*—
| et :
2.56
| ]
2.68
VvV 23 Tramo: V-191
Corte 15x50
Regiao 1/3L 2/3L 3/3L
r‘?:e“m [t-m] -1.98 - -1.57
X [m] 0.00 3.40
DRI 1.02 1.63 1.31
max.
X [m] 1.04 1.66 2.29
Esforco
co,rtante [t] - -0.93 -2.68
min.
X [m] 2.16 3.40
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V 23 Tramo: V-191
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforco
cortante [t] 2.56 1.29 --
max.
X [m] 0.41 1.16 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|1.13 0.62 1.13
Area Sup. [cm?2]
Nec.[1.13 0.00 1.13
a Real(1.13 1.13 1.13
Area Inf. [cm?2]
Nec.|1.13 1.13 1.13
a Real|2.50 2.50 2.50
Area Transv. [cm2/m]
Nec.|1.93 1.93 1.93
F. Sobrecarga 0.03 mm, L/105031 (L: 3.40 m)
F. Ativa 0.22 mm, L/15405 (L: 3.40 m)
F. no tempo infinito 0.29 mm, L/11914 (L: 3.40 m)
1.24.V 24
X 2063 | \ |
© C=125 1916 C=225 20010 C=270
QV l 2010 C=270 ‘ ?cj_am C=270
‘ | ‘ | 206.3 C=330 ‘ 2@6.3 C=295 |
208 C=235
| [ ] 316 booss |
A | | |
I [ \ |
O\\ | [ 2010 el |
N 2@6.3 C=268 Iy 2010 C=400 1910 C=340 |
o 196.3 C=315 206.3 C=285
"“. |103 C=145 I |
|
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Pagina:
89

V 24 Tramo: V-192 Tramo: V-193 Tramo: V-194

Corte 15x50 30x50 30x50

Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L

m‘l?r:‘_‘e“m [t-m] - -1.07 -3.18 -5.94 -- -8.70 -8.01 -- -5.60

X [m] -- 1.08 1.73 0.00 -- 4.93 0.00 -- 4.42

m‘;’)‘(‘_e“m [t-m] 0.69 |-- - 4.79 6.38 |4.70 |3.68 |5.64 |4.21

X [m] 0.00 -- -- 1.54 2.42 3.29 1.43 2.31 3.06

Esforco

co’rtante [t] -1.59 |-2.40 |-3.47 |-- -3.41 |-11.48 |-- -3.01 |-10.03

min.

X [m] 0.58 1.08 1.73 -- 3.17 4.93 -- 2.93 4.42

Esforco

co!'tante [t] - - - 10.78 (2.98 |-- 10.60 (3.72 |--

max.

X [m] -- -- -- 0.00 1.67 -- 0.00 1.56 --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real/0.82 (2.16 |3.58 |3.58 [0.62 |5.03 |5.03 |0.62 |3.14
Nec.|0.00 1.19 2.57 3.10 0.00 4.73 4.68 0.00 2.95

Area Inf. [cm2] Real(1.13 [0.78 |0.62 [3.45 [3.45 |3.45 (2,98 |2.98 2.98
Nec.[1.13 0.00 0.00 2.94 3.22 2.94 2.52 2.84 2.64

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |4.16 |4.16 |4.16 [|4.16 (4.16 |4.16
Nec./1.93 1.93 1.93 3.85 3.85 3.85 3.85 3.85 3.85

F. Sobrecarga ?L0117I;1$’) L/164504 2;2 :11;11, L/16228 (L: 212 :11;11’ L/23542 (L:

F. Ativa

F. no tempo infinito

0.04 mm, L/39586 (L:
1.73 m)

1.10 mm, L/4503 (L:
4.93 m)

0.71 mm, L/6237 (L:
4.42 m)

0.06 mm, L/28580 (L:
1.73 m)

1.34 mm, L/3677 (L:
4.93 m)

0.87 mm, L/5053 (L:
4.42 m)
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| | ‘ 128 C:13$ |
2010 C=270 ‘ =4
2&)10 C=270 | ‘ 2006.3 C=232 ‘ |
o
| | | h“
| (V-195 ) | ‘ (V-196 ) ‘ |
((30x50 ) {_15x50 )
| | N
| | [
| 2003 | a
C=85
| 2a ca@adé ‘ “o
2063 C=257 ¥
| | ‘ 18310 C=240 ‘ |
|  2@8cC=176 | |
| |
|
I - - -0.64 tm
| N
| 5914 N
i - _3
B
V 24 Tramo: V-195 Tramo: V-196
Corte 30x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
DEERD ) -4.14 -1.65 -0.25 - - -0.61
min.
X [m] 0.00 0.46 0.84 - - 1.62
AR e o) - - 1.01 0.76 0.74 0.29
max.
x [m] - - 1.21 0.33 0.58 1.20
Esforgo
cortante [t] - - - -0.30 -1.31 -2.22
min.
x [m] - - - 0.45 1.08 1.62
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V 24 Tramo: V-195 Tramo: V-196
Corte 30x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 5.91 4.53 3.45 0.59 -- --
max.
X [m] 0.00 0.46 0.84 0.00 -- --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Area Sup. femz] Real|3.14 3.14 3.14 0.62 0.75 1.13
Nec.|2.74 2.25 2.25 0.00 0.00 1.13
Area Inf. [em2] Real|1.01 1.46 2.42 1.41 1.41 1.41
Nec.|0.00 0.00 2.25 1.13 1.13 1.13
Area Transv. [cm2/m] Real (4.16 4.16 4.16 2.50 2.50 2.50
Nec.|3.85 3.85 3.85 1.93 1.93 1.93
F. Sobrecarga 0.00 mm, <L/1000 (L: 1.21 m) 0.00 mm, <L/1000 (L: 1.62 m)
F. Ativa 0.03 mm, L/47874 (L: 1.21 m) 0.02 mm, L/65916 (L: 1.62 m)
F. no tempo infinito 0.03 mm, L/35550 (L: 1.21 m) 0.03 mm, L/54115 (L: 1.62 m)
1.25.V 25
® @ ©
| | 1916 C=190 | | ‘ 1016 C=200 | |
gl‘ | i izae.a C=825 | 1
Dl 2210 C=210 | | 2210 C=215 |o
1 | | | I
| | | | \ |l
| | | 1@12!5C:815 ‘ | |
[ | | \ | s
2010 C=810
g|‘ | 2038 C=505 | | \ ‘
C
I J,! |
MyH1 — - |
] - |

1.40

£0.92
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V 25 Tramo: V-197 Tramo: V-198

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L

HMomento rt.m] -6.08 -- -- - - -6.30

X [m] 0.00 -- -- -- -- 6.80

m‘;’)‘(‘_e“m [t-m] 0.31 3.22 3.48 3.80 4.23 2.77

X [m] 1.19 2.56 3.19 2.16 3.04 4.54

Esforgo

co’rtante [t] - - -0.21 -0.92 -2.09 -7.35

min.

X [m] -- -- 3.90 0.95 4.41 6.80

Esforgo

co!'tante [t] 7.40 3.58 1.28 1.40 0.48 --

max.

X [m] 0.00 1.31 2.69 0.95 2.29 --

Torgor min. |[t] - - - -- -- --

X [m] -- -- -- -- -- --

Torcor max. |[t] -- -- -- -- -- --

X [m] -- -- -- -- -- --

Area Sup. [cm2] Real(3.58 0.69 0.62 0.62 0.62 3.58
Nec.(3.17 0.00 0.00 0.00 0.00 3.28

Area Inf. [cm2] Real(1.98 2.23 3.80 3.80 2.80 2.80
Nec.[1.13 1.74 1.77 2.08 2.15 1.73

Area Transv. [cm2/m] Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.84 mm, L/12728 (L: 10.70 m)

0.93 mm, L/11462 (L: 10.70 m)

F. Ativa

F. no tempo infinito

7.73 mm, L/1384 (L: 10.70 m)

8.70 mm, L/1230 (L: 10.70 m)

8.70 mm, L/1230 (L: 10.70 m)

9.78 mm, L/1095 (L: 10.70 m)

2. TETO DO TERREO
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2.1.V1
@ ®@ s
H ‘ | 1925 C=430
I 2010 C=685 \ | 206.3 C=620
=l \ |
=
|

3810 C=430.2° camada

2@6.3 C=205
i 206.3 C=3852* camada

20125 &=740

\
\
\
au 2063 C=530 | 19125 f=480

® ®
| \
! |
| \
| \
| \
| \
| \
| f
| \

Vi Tramo: V-201 Tramo: V-202 Tramo: V-203
Corte 15x50 15x50 15x50
Regiao i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -0.48 |-- -7.71 -8.30 |-- -7.39 |-8.95 |-6.06 |-4.43
X [m] 0.00 - 4.67 0.00 -~ 6.98 0.00 0.64 1.14
Momento
MAaX. [t-m] 2.77 |2.78 |-- 6.37 (9.70 |6.56 |-- -- --
X [m] 1.46 1.58 - 2.27 3.60 4.77 -- -- --
Esforgo
cortante [t] -0.07 |-3.27 |-5.47 |-- -3.58 |-7.23 |-- -- --
min.
X [m] 1.46 3.08 4.58 -~ 4.64 6.98 -- -- --
Esforco
cortante [t] 2,59 (0.12 |-- 8.33 3.54 |-- 5.08 [3.76 |2.91
max.
X [m] 0.00 1.58 -- 0.00 2.39 -- 0.00 0.64 1.14
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] -- - - - - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real |2.07 1.72 |4.71 |4.71 0.62 |5.53 |[5.53 |5.53 |5.53
Area Sup. [cm?2]

Nec./1.13 0.00 4.29 4.43 0.00 4.41 4.80 4.12 2.92
a Real(1.56 1.56 |(1.56 |6.04 |(6.04 |6.04 |0.96 |0.62 |0.72
Area Inf. [cm2]

Nec.[1.43 1.43 0.00 4.12 5.31 4.24 0.00 0.00 0.00
P Real|2.50 (2.50 |2.50 |2.50 2,50 (2,50 |2.50 |2.50 |2.50
Area Transv.|[cm2/m]

Nec.[1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
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MCC-23-1654-01-001-R0O0

N° Cliente:

Pagina:
94

Vi Tramo: V-201 Tramo: V-202 Tramo: V-203
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. Sobrecarga

0.04 mm, L/40590 (L:
1.49 m)

3.41 mm, L/2047 (L:
6.98 m)

0.90 mm, L/3771 (L:
3.40 m)

F. Ativa

0.32 mm, L/5338 (L:
1.71 m)

18.15 mm, L/385 (L:
6.98 m)

3.93 mm,
3.40 m)

L/866 (L:

F. no tempo infinito

0.39 mm, L/4375 (L:

18.56 mm, L/376 (L:

4.16 mm, L/817 (L:

1.69 m) 6.98 m) 3.40 m)
| I
[ 206.3 C=655 ]
| ‘ _
(ap]
| Il
| (V-204) @8 C=125)
(15x50) ‘%
| [l
| ||
| ||
T 2010 C=485 | |3
1010 C=295
| ||
iia_% t R - T
| ]
| 49 I
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Vi Tramo: V-204

Corte 15x50

Regido 1/3L 2/3L 3/3L

Homento  Irt.m) -2.63 - -0.45

X [m] 0.00 -- 4.25

Homento [tm] 2.63 3.74 3.48

x [m] 1.41 2.41 2.91

Esforgo

co’rtante [t] - -0.89 -2.87

min.

X [m] - 2.79 4.25

Esforgo

co!'tante [t] 4.49 1.85 --

max.

X [m] 0.00 1.54 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm2] Real ([4.92 0.62 1.13
Nec.|1.46 0.00 1.13

Area Inf. [cm2] Real|2.36 2.36 2.36
Nec.|1.66 1.90 1.89

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga

0.39 mm, L/11031 (L: 4.25 m)

F. Ativa

F. no tempo infinito

1.44 mm, L/2949 (L: 4.25 m)

1.69 mm, L/2514 (L: 4.25 m)
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2.2.V2
@) wie)
I [ | 206.3 C=620 ‘
H'C:Ir‘. C=145 | | —
Sl 2026 0 | |
:\H e 2020 szszs
K | o)
I | |
Il | |
- 3@12.5 C=440 22 camada 206.3 C=205
= 2063 C=540 | 2125 &a70
H 19125 C=325 | 10125 f=525 ‘
” [F0Ea Tl | SEREXES
Ezm
W Ekfmw‘j/ |

V2 Tramo: V-205 Tramo: V-206 Tramo: V-207
Corte 15x50 15x50 15x50
Regiao i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |[3/3L
m‘i’:‘e“m [t-m] -3.11 | -- -9.49 -10.52 -- -9.53 |-11.08 -6.74 |-4.54
X [m] 0.00 - 4.67 0.00 -~ 6.98 0.00 0.64 1.14
Momento  I1t.m] 2.76 [3.03 0.30 (7.70 |11.12 7.80 |- - -
max.
X [m] 1.46 1.83 3.21 2.27 3.60 4.77 -- -- --
Esforgo
cortante [t] - -3.66 |-7.68 |-- -3.91 |-10.18 |-- - -
min.
X [m] -- 3.08 4.67 -~ 4.64 6.98 -- -- --
Esforgo
cortante [t] 6.17 |0.97 |-- 11,93 (3.82 |-- 7.64 |5.23 3.80
max.
X [m] 0.00 1.58 -- 0.00 2.39 -- 0.00 0.64 1.14
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real(1.79 (1.04 |6.28 [6.28 |0.62 (6.91 6.91 [6.91 6.91
Area Sup. [cm?2]

Nec.|1.57 0.00 5.47 5.75 0.00 6.01 6.44 5.28 3.36
a Real(1.85 (1.85 |1.63 |7.36 |7.36 |7.36 [0.96 |0.62 |0.90
Area Inf. [cm2]

Nec./1.53 1.53 1.13 5.00 6.24 5.08 0.00 0.00 0.00
a Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Area Transv.|[cm2/m]

Nec.[1.93 1.93 1.93 2.13 1.93 2.01 1.93 1.93 1.93




& CERNE

ENGENHARIA e PROJETOS

N° Cerne:
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N° Cliente:

Pagina:
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V2 Tramo: V-205 Tramo: V-206 Tramo: V-207
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. Sobrecarga

0.07 mm, L/19813 (L:
1.35 m)

3.38 mm, L/2068 (L:
6.98 m)

1.10 mm, L/3099 (L:
3.40 m)

F. Ati 0.49 mm, L/3959 (L:18.92 mm, L/369 (L:(4.66 mm, L/729 (L:
- Atlva 1.96 m) 6.98 m) 3.40 m)
F. no tempo infinito ggg nr:1)m, L/3390 (L: é?g.gzm;nm, L/350 (L: ggg mn;m, L/679 (L:
(P10)
| 206.3 C=665 |
| \\Is;
| 1
1916 C=175 |
| (v-208) |m
| (15x50 ) ‘ |“°
| |
| 1
o
| 208 C=500 \‘|*r

1812.5 C=375
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V2 Tramo: V-208

Corte 15x50

Regido 1/3L 2/3L 3/3L

m?:ento [t-m] -2.45 - -4.74

X [m] 0.00 -- 4.25

Homento [tm] 3.33 3.89 2.66

X [m] 1.41 2.04 2.91

Esforgo

co’rtante [t] - -2.46 -6.77

min.

X [m] - 2.79 4.25

Esforgo

cortante [t] 5.52 1.48 -

max.

X [m] 0.00 1.54 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm2] Real |6.66 0.62 2.64
Nec./1.41 0.00 2.43

Area Inf. [cm2] Real(|2.23 2.23 2.23
Nec./1.93 1.98 1.77

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga

0.34 mm, L/12558 (L: 4.25 m)

F. Ativa

F. no tempo infinito

1.14 mm, L/3716 (L: 4.25 m)

1.38 mm, L/3083 (L: 4.25 m)
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2.3.V3
(P10) (P12)
|| 20112.5 C=602 ||
Q S
| |
1910 C=150 108 C=150
| 555 I
| |
1 |
SH 2010 C=602 ||3

1210 C=310

[3.57 t
V3 Tramo: V-209
Corte 15x50
Regido 1/3L 2/3L 3/3L
Momento
min. [t-m] -5.58 - -0.66
X [m] 0.00 -- 4.97
CEGIERLED e 1.83 3.62 3.51
max.
X [m] 1.64 3.01 3.39
Esforgo
cortante [t] - -0.58 -3.57
min.
X [m] -- 3.26 4.97




<

CERNE

ENGENHARIA E PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 100
V3 Tramo: V-209
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 5.81 2.41 --
max.
X [m] 0.00 1.76 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
, Real|3.24 2.45 2.96
Area Sup. [cm?] Nec. 2.87 0.00 1.13
Area Inf. [cm2] Real|2.02 2.36 2.36
Nec.|1.33 1.83 1.83
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.[1.93 1.93 1.93

F. Sobrecarga

0.14 mm, L/31975 (L: 4.36 m)

F. Ativa

1.38 mm, L/3596 (L: 4.97 m)

F. no tempo infinito

1.65 mm, L/3015 (L: 4.97 m)
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N° Cerne: N° Cliente: Pagina:
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2.4.V 4
(P11)
| } 2010 C=490 ‘ |
. o
Ml N
108 C=125 1@12.5 C=165

O| | (v-210) o

= (15x50 ) =

o (]

‘r} } 2010 C=490 ‘ “*
V4 Tramo: V-210
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.56 - -3.43
X [m] 0.00 -- 3.85
CEGIERLED e 2.17 2.23 1.14
max.
X [m] 1.21 1.46 2.58
Esforgo
cortante [t] - -1.81 -4.33
min.
X [m] - 2.46 3.85




<

CERNE

ENGENHARIA e PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 102

V4 Tramo: V-210

Corte 15x50

Regido 1/3L 2/3L 3/3L

Esforgo

co!-tante [t] 2.84 0.58 --

max.

X [m] 0.00 1.33 --

Torgor min. |[[t] - -- --

X [m] -- -- --

Torgor max. [[t] - -- --

X [m] -- -- --

a Real |2.07 1.57 2.80

Area Sup.  [cm?] Nec. 1.13 0.00 1.74

Area Inf. [em2] Real|1.57 1.57 1.57
Nec.|1.13 1.13 1.13

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga 0.05 mm, L/66528 (L: 3.15 m)

F. Ativa 0.52 mm, L/7376 (L: 3.85 m)

F. no tempo infinito 0.62 mm, L/6221 (L: 3.85 m)

2.5.V5

(V11) (P13) P14 (P15)

1 | | |
20963 C=375

g" | \ 20916 C=730 |
} | | EIE |
1 | | |
) | | |
' 198 C=125 -

%|| 2310 C=455 | 2063 C=505 |
1

My

1
|
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V5 Tramo: V-211 Tramo: V-212 Tramo: V-213

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘l?r:‘_‘e“m [t-m] - - -2.24 -2.56 -1.57 -0.85 -0.57 -2.29 |-6.90

X [m] -- -- 3.85 0.00 0.33 0.71 0.00 2.32 3.52

m‘;’)‘(‘_e“m [t-m] 2.51 [2.69 (1.83 |- - - 0.22 |-- -

X [m] 1.21 1.59 2.59 -- -- -- 0.57 -- --

Esforco

co’rtante [t] - -1.60 |-4.42 |-- - -0.23 |-0.73 |-2.70 |-4.57

min.

X [m] -- 2.46 3.85 -- -- 0.99 1.07 2.32 3.52

Esforco

co!'tante [t] 2.42 |0.60 |-- 3.11 2.36 1.52 |0.95 |-- --

max.

X [m] 0.01 1.34 -- 0.00 0.33 0.71 0.00 -- --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real|0.62 (0.62 (4.02 (4.02 (4.02 (4.02 [4.02 4.02 4.02
Nec.|0.00 0.00 1.22 1.31 1.31 1.13 1.13 1.77 3.61

Area Inf. [cm2] Real(1.57 1.57 1.57 |0.75 |0.62 [0.62 1.13 |0.62 |0.81
Nec.|1.35 1.35 1.18 0.00 0.00 0.00 1.13 0.00 0.00

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 2,50 (2,50 |2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga
F. Ativa

F. no tempo infinito

0.10 mm, L/39115 (L:
3.85 m)

0.02 mm, L/88662 (L:
1.99 m)

1.29 mm, L/5471 (L:
7.05 m)

0.63 mm, L/6157 (L:
3.85 m)

0.17 mm, L/11890 (L:
1.99 m)

7.33 mm,
7.05 m)

L/962 (L:

0.81 mm, L/4781 (L:
3.85 m)

0.20 mm, L/9721 (L:
1.99 m)

7.74 mm,
7.05 m)

L/910 (L:
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1920 C=520

206.3 C=645

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-RO0 - 104
(v18) {P16) (P17) (P18)
\ | 206.3 C=250
1320 C=420
206.3 C=440
I | 28 c-as0 |
| ! .
| |
\ \ |
\ \ |
2010 C=735 ‘ | 198 C=335
f |

V5 Tramo: V-214 Tramo: V-215 Tramo: V-216
Corte 15x50 15x50 15x50
Regiao i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |[3/3L
m‘i’:‘e“m [t-m] -6.16 |-- -6.56 -7.44 -4.62 -2.91 |-1.07 |-- -3.75
X [m] 0.00 - 6.98 0.00 0.64 1.14 0.00 -- 4.25
LG s 551 |7.87 |5.41 |-- - - 1.74 (1.85 0.71
max.
X [m] 2.27 3.60 4.77 -~ -~ -- 1.41 1.79 2.91
Esforgo
cortante [t] - -2,.83 |-6.88 |-- - - - -1.76 |-4.11
min.
X [m] -- 4.64 6.98 -~ -~ -- -- 2.79 4.25
Esforgo
cortante [t] 6.63 [2.61 |-- 4.86 (3.90 (3.21 2,79 (0.42 |--
max.
X [m] 0.00 2.39 -- 0.00 0.64 1.14 0.00 1.54 --
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
a Real(4.02 |(0.62 |4.15 |4.15 |4.15 |4.15 [4.03 |0.62 3.46
Area Sup. [cm2]

Nec.|3.45 0.00 3.72 3.92 3.30 2.12 1.13 0.00 1.98
a Real 4.71 (4.71 |4.71 |0.76 |0.62 |0.62 1.13 1.13 1.13
Area Inf. [cm2]

Nec.|3.39 4.14 3.37 0.00 0.00 0.00 1.13 1.13 1.13
a Real(2.50 (2.50 |2.50 |2.50 2,50 (2,50 |2.50 |2.50 |2.50
Area Transv.|[cm2/m]

Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

3.22 mm, L/2170 (L:
6.98 m)

0.64 mm, L/5302 (L:
3.40 m)

0.06 mm, L/56223 (L:
3.64 m)
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N° Cerne:
MCC-23-1654-01-001-R00

N° Cliente:

Pagina:
105

V5 Tramo: V-214 Tramo: V-215 Tramo: V-216
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L
F. Ativa 16.04 mm, L/435 (L:/2.84 mm, L/1198 (L:0.39 mm, L/9299 (L:
. 6.98 m) 3.40 m) 3.63 m)
i - 16.34 mm, L/427 (L:3.05 mm, L/1114 (L:0.47 mm, L/7779 (L:
F. no tempo infinito 6.98 m) 3.40 m) 3.67 m)
(P18) (P19)
2012.5 C=710
| o
<t
o s VST 108 C=150 H
= N =S o
| ((15x50 ) H*f
| IE:
2010 C=570
1210 C=335

V5 Tramo: V-217

Corte 15x50

Regiao 1/3L 2/3L 3/3L
Momento

min. [t-m] -3.89 - -0.69
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V5 Tramo: V-217
Corte 15x50
Regido 1/3L 2/3L 3/3L
X [m] 0.00 -- 4.97
Momento /1. 2.39 3.86 3.68
max.
X [m] 1.64 2.89 3.39
Esforgo
cortante [t] - -0.77 -3.83
min.
X [m] - 3.26 4.97
Esforgo
cortante [t] 5.11 2.06 --
max.
X [m] 0.00 1.76 --
Torgor min. |[t] - - -
X [m] -- -- --
Torcor max. [[t] - -- -
X [m] -- -- --
Area Su [cm?] Real|3.46 2.45 2.96

5 Nec. 2.03 0.00 1.13
et [cm?] Real|2.36 2.36 2.36

’ Nec. 1.55 1.96 1.96
. Real|2.50 2.50 2.50
Area Transv. [cm2/m]

Nec./1.93 1.93 1.93

F. Sobrecarga

0.42 mm, L/11753 (L: 4.97 m)

F. Ativa

F. no tempo infinito

1.91 mm, L/2602 (L: 4.97 m)

2.22 mm, L/2238 (L: 4.97 m)
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 : 107
2.6.V 6
P20 (P21)
2098 C=265
| | WO
v
| {@63 c=145 1919 C=270
9 | 2006.3 C=240 S
| ‘2‘38 C=145 (v-218) (v-219)
g (550
|
| |
|| 2010 C=450
[w]
1310 C=270 2063 C=179 |~
V 6 Tramo: V-218 Tramo: V-219
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento It.m} -2.19 - -3.01 -2.53 -1.31 -0.59
X [m] 0.00 -- 3.55 0.00 0.34 0.99
Momento 1) 3.36 3.68 2.68 - - 0.35
max.
x [m] 1.06 1.44 2.44 - - 0.99
Esforgo
cortante [t] - -2.26 -7.11 - -0.23 -0.81
min.
X [m] - 2.31 3.55 - 0.59 0.99
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V 6 Tramo: V-218 Tramo: V-219
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 6.28 1.68 - 4.21 3.01 2.24
max.
X [m] 0.00 1.19 -- 0.00 0.34 0.71
Torgor min. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
A G [em?] Real(1.32 0.62 1.79 1.79 1.79 1.79
Nec.|1.13 0.00 1.57 1.33 1.33 1.13
Area Inf. [cm?] Real(2.36 2.36 2.36 0.62 0.62 1.13
Nec.|1.86 1.86 1.65 0.00 0.00 1.13
Acm e e Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.25 mm, L/14446 (L: 3.55 m)

0.02 mm, L/91668 (L: 1.99 m)

F. Ativa

0.90 mm, L/3957 (L: 3.55 m)

0.16 mm, L/12773 (L: 1.99 m)

F. no tempo infinito

1.07 mm, L/3325 (L: 3.55 m)

0.16 mm, L/12448 (L: 1.99 m)
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2.7.V7
(P23) (P24) (P25)
| 1910 4:225 1
| | 203125 C=605 | 1
o o
| | |
| | ¢2vs | |
= ) @D
S?I | (15x50) | I
|| | |
|| | |
9 | 2010 C=605 | 12
1910 C=305

l _17.02

vz l H
| | \ | %3—2.8 E
10.97 1
V7 Tramo: V-220 Tramo: V-221
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -2.28 - -5.75 -4.57 -2.47 -0.84
x [m] 0.00 -- 3.35 0.00 0.33 0.71
G 3.86 4.19 3.17 2.09 1.31 0.44
maxX.
x [m] 1.06 1.69 2.31 0.00 0.33 0.71
Esforgo
cortante [t] - -3.36 -10.97 -2.16 -2.25 -2.83
min.
x [m] -- 2.19 3.35 0.00 0.58 0.99
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V7 Tramo: V-220 Tramo: V-221
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 7.37 1.89 - 7.02 5.07 3.93
max.
X [m] 0.00 1.19 -- 0.00 0.33 0.71
Torgor min. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
a Real|2.77 2.45 3.24 3.24 3.24 2.65
Area Sup. [cm?2]
Nec.(1.20 0.00 3.08 2.46 2.46 1.24
Real|2.36 2.36 2.36 1.57 1.57 1.57
Area Inf [cm?2]
Nec.2.09 2.13 2.03 1.13 1.13 1.13
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 0.43 mm, L/7854 (L: 3.35 m) 0.05 mm, L/37817 (L: 1.99 m)
F. Ativa 1.14 mm, L/2948 (L: 3.35 m) 0.46 mm, L/4355 (L: 1.99 m)
F. no tempo infinito 1.25 mm, L/2676 (L: 3.35 m) 0.17 mm, L/11516 (L: 1.99 m)
2.8.V8
(P26) P27 Po8 14 (V15 P29
|
‘ ‘ 18925 C:S?l ‘ | l
‘ | ‘ 2 ,3‘(?:1135 | l
S | \ | | |
| | 198 c=160 R | | ] 201]3”7:50
Il \ | |
I \ | | |
I \ | | |
- 206.3 C=145 208 C=4452° camada
| 2010 C=450 ! 19125 lc=455 l
‘ ‘ 1810 C=235 ‘ ‘ ‘ 2?)12.5|C:760 |
X
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\A ] Tramo: V-222 Tramo: V-223 Tramo: V-224

Corte 15x50 15x50 15x50

Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L

m‘l,’:_‘e“m [t-m] -1.90 |- -2.67 -4.34 -6.17 |-9.15 -8.52 |-- -7.18

X [m] 0.00 -- 3.55 0.23 0.58 0.99 0.00 -- 7.20

m‘;’)‘(‘_e“m [t-m] 2.78 [3.04 2.14 |- - - 5.82 (8.07 |5.62

X [m] 1.06 1.44 2.44 -- -- -- 2.32 3.60 4.82

Esforgo

co’rtante [t] - -2.02 |-5.01 |-5.45 |-6.09 |-6.35 |-- -2.73 |-7.14

min.

X [m] -- 2.31 3.55 0.23 0.58 0.99 -- 4.69 7.20

Esforgo

cortante [t] 4.11 |1.53 - -- -- - 9.43 |2.79 |--

max.

X [m] 0.00 1.19 -- -- -- -- 0.00 2.44 --

Torgor min. |[t] -- -- -- -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- -- -- -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm?] Real{1.13 |0.62 |4.74 |5.53 |5.53 |5.53 |5.53 [0.62 (4.02
Nec./1.13 0.00 1.41 3.23 4.95 4.95 4.84 0.00 3.82

AreaIng [cm?] Real|2.36 [2.36 (2.19 [0.62 |0.62 (0.92 (4.69 (4.69 |4.69
Nec.|1.53 1.53 1.32 0.00 0.00 0.00 3.59 4.29 3.50

Area Transv. [cm?/m] Real|2.50 |2.50 |2.50 |2.50 |(2.50 [2.50 [2.50 [2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga ggg nn:;n, L/39237 (L: 233 nT)m’ L/6553 (L: ggg nT)m, L/2484 (L:

F. Ativa 0.61 mm, L/5784 (L:1.60 mm, L/1242 (L:/16.60 mm, L/434 (L:

3.55m) 1.98 m) 7.20 m)
F. no tempo infinito g;g nT)m’ L/4772 (L: igg nT)m’ L/1179 (L: ;fiz.gsm;nm, L/425 (L:
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 112
(e22) P30 (e31) (e32)
| | | 108 c-150 |
[ \ | s I
| 206.3 C=300 ‘ 206.3 C=175 I : - H;
196.3 C=235 198 C=185
201b =350 208 C=245 20 2010 cdovo I
| e \ G | I
| | | Il
| \ | Il
206.3 C=400 2° camada 108 C=245
| 2063 C=990 ‘ I 2010 C=570 ‘ |\"—’,
| I
— _ e .
l \“J-ff I T ="
6 W24 tm|
| \ | Il
| I
| M Il
V8 Tramo: V-225 Tramo: V-226 Tramo: V-227
Corte 15x50 15x50 15x50
Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -7.10 - -2.24 -2.22 |- -3.60 -3.76 |-- -0.66
X [m] 0.00 -- 5.51 0.00 -- 3.89 0.00 -- 4.97
mg')‘(‘e“m [t-m] 0.77 2.86 |2.64 |0.53 |0.81 |-- 2.77 |4.24 |3.99
X [m] 1.71 3.21 3.71 1.17 1.67 -- 1.64 2.89 3.39
Esforgo
cortante [t] - -0.75 |-4.18 |-- -1.49 |-3.77 |-- -0.83 |-4.01
min.
X [m] -- 3.59 5.51 -- 2.55 3.89 -- 3.26 4.97
Esforgo
cortante [t] 6.21 2.58 |-- 3.11 0.85 - 5.24 2.09 -
max.
X [m] 0.00 1.84 -- 0.00 1.30 -- 0.00 1.76 --
Torgor min. |[t] - -- -- -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - - -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
P [cm?] Real|4.02 [0.62 |(1.32 |(1.32 |0.63 |(2.07 |(2.07 |0.62 |1.13
P Nec.|3.80 0.00 1.15 1.14 0.00 1.89 1.95 0.00 1.13
z Real|1.56 1.56 1.56 1.13 1.13 1.13 2.36 2.36 2.36
Area Inf. [cm?2]
Nec./1.13 1.47 1.47 1.13 1.13 0.00 1.77 2.15 2.14
a Real | 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. | [cm2/m]
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
0.12 mm, L/38233 (L:/0.03 mm, L/1236321.00 mm, L/4989 (L:
F. Sobrecarga 4.43 m) (L: 3.89 m) 4.97 m)
F. Ativa 0.75 mm, L/5399 (L:0.17 mm, L/23355 (L:2.94 mm, L/1693 (L:
. 4.05 m) 3.89 m) 4.97 m)
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N° Cerne:

MCC-23-1654-01-001-R0O0

N° Cliente:

Pagina:
113

V8 Tramo: V-225 Tramo: V-226 Tramo: V-227
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. no tempo infinito

0.90 mm, L/4533 (L:

4.10 m)

0.20 mm, L/19364 (L:
3.89 m)

3.21 mm, L/1550 (L:
4.97 m)

2.9.V9
(P36) (P37)
] 108 C=150 H
IE
106.3 C=150
—— 2096.3 C=445 y
gl flo
Q
208 C=160
i D |
vH ( 15x50 ) H
1 |
1 1
o o
<l 2010 C=602 IS5
’ 1912.5 C=395 ‘
‘ tm
My -
1
|| |
i ||
call |
Z
H I
i 4.09 t
A\ Tramo: V-228
Corte 15x50
Regiao 1/3L 2/3L 3/3L
CEGIERLED e -2.29 - -0.70
min.
x [m] 0.00 - 4.97
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 114

\A"] Tramo: V-228

Corte 15x50

Regido 1/3L 2/3L 3/3L

m‘;’;‘_e“m [t-m] 3.26 4.41 4.09

X [m] 1.64 2.76 3.39

Esforgo

co’rtante [t] - -1.04 -4.09

min.

X [m] - 3.26 4.97

Esforgo

co!-tante [t] 4.19 1.82 --

max.

X [m] 0.00 1.76 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm?] Real|1.32 0.62 1.13
Nec.|1.15 0.00 1.13

AreaIng [cm?] Real |2.80 2.80 2.80
Nec./1.96 2.25 2.23

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga 1.04 mm, L/4765 (L: 4.97 m)

F. Ativa 3.38 mm, L/1471 (L: 4.97 m)

F. no tempo infinito 3.72mm, L/1336 (L: 4.97 m)
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 115

vV 10 Tramo: V-229 Tramo: V-230 Tramo: V-231

Corte 15x50 15x50 15x50

Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L

m‘l,’:_‘e“m [t-m] -1.16 | -- -8.01 -7.96 -- -2.42 |-2.34 |-- -0.66

X [m] 0.00 -- 6.99 0.00 -- 5.51 0.00 -- 3.67

m‘;’)‘(‘_e“m [t-m] 7.56 |8.53 |5.14 (0.43 (2,71 |2.51 (0.71 |1.25 (0.77

X [m] 2.23 3.39 4.73 1.71 3.34 3.71 1.17 1.92 2.67

Esforgo

co’rtante [t] - -3.55 |-7.35 |-- -0.67 |-4.01 |-- -0.91 |-1.47

min.

X [m] -- 4.61 6.99 -- 3.59 5.51 -- 2.55 3.17

Esforgo

cortante [t] 5.77 |1.69 |-- 6.32 [2.70 |-- 3.17 1.26 (1.88

max.

X [m] 0.00 2.36 -- 0.00 1.84 -- 0.00 1.30 3.89

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real(2.07 (1.57 4.71 |4.71 |0.62 |(1.32 |1.32 [0.62 |[1.13
Nec.[1.13 0.00 4.30 4.28 0.00 1.24 1.20 0.00 1.13

Area Inf. [cm2] Real 4.91 (4,91 4.91 1.56 (1.56 |1.56 [1.13 1.13 1.13
Nec.|4.41 4.67 3.42 1.13 1.39 1.39 1.13 1.13 1.13

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga 238 nT)m’ L/1814 (L: 22471 :11;11, L/41169 (L: (()Logz?::,) L/200494

F. Ativa

F. no tempo infinito

22.23 mm, L/315 (L:
6.99 m)

0.44 mm, L/4423 (L:
1.96 m)

0.19 mm, L/19348 (L:
3.71 m)

22.50 mm, L/311 (L:
6.99 m)

0.51 mm, L/3759 (L:
1.93 m)

0.23 mm, L/16012 (L:
3.64 m)
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 116
2.11. V11
(P26) (P23 P20 "|5
: 20125 C=715 2810 C=500
dl \ 2063 C=270 ‘ |
|| 1@8 =155 | |
v-233) _ 234
o 5 C=23022 198 C=195
‘1H 20125 C Z‘SH camada ‘
Il \ \ |
Il \ \ |
. 206.3 C=495
4l 2010 C=585 1 108 C=310 f ZDIID C=405
H 10125 C=410
Il
My 025t

.

V11 Tramo: V-232 Tramo: V-233 Tramo: V-234
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L
m‘i’:‘e“m [t-m] -0.42 - -4.75 -4.83 -- -2.46 |-2.71 |-- -1.18
X [m] 0.00 - 5.13 0.00 -~ 4.57 0.00 -- 3.20
mg')‘(‘e“m [t-m] 4.87 5.13 |2.86 0.99 (2.12 (1.68 (1.41 |2.48 |2.16
X [m] 1.67 2.17 3.54 1.51 2.51 3.13 1.04 1.55 2.16
Esforco
cortante [t] - -2.74 |-5.37 |-- -1.05 |-3.35 |-- -1.23 |-3.76
min.
X [m] -- 3.42 5.13 -~ 3.01 4.57 -- 2.04 3.20
Esforco
cortante [t] 4.04 |0.79 - 5.05 1.80 - 4.82 2.81 -
max.
X [m] 0.00 1.79 -- 0.00 1.63 -- 0.00 1.16 --
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
a Real(2.96 (2.45 |4.91 (491 [0.62 |(2.07 |2.07 1.57 |2.07
Area Sup. [cm?2]

Nec./1.13 0.00 2.64 2.64 0.00 1.36 1.40 0.00 1.13
a Real(2.80 (2.80 |2.80 |1.13 1.13 [1.13 1.57 1.57 1.57
Area Inf. [cm2]

Nec.|2.62 2.63 1.99 1.13 1.13 1.13 1.24 1.24 1.22
a Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Area Transv. | [cm2/m]

Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

1.78 mm, L/2878 (L:0.06 mm, L/59595 (L:/0.04 mm, L/84153 (L:

e R R 5.13 m) 3.51 m) 3.20 m)
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N° Cerne:

MCC-23-1654-01-001-R0O0

N° Cliente:

Pagina:
117

5.13 m)

3.61 m)

Vi1 Tramo: V-232 Tramo: V-233 Tramo: V-234

Corte 15x50 15x50 15x50

Regido 1/3L |2/3L |3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L
F. Ativa 4.68 mm, L/1097 (L:0.34 mm, L/10590 (L:(0.41 mm, L/7869 (L:

3.20 m)

F. no tempo infinito

4.94 mm, L/1038 (L:
5.13 m)

0.40 mm, L/8824 (L:
3.55m)

0.47 mm, L/6870 (L:

3.20 m)

2.12. V12
P27 (P24 P21 P13
[l \ \ |
|4 2016 C=700 | ‘ | 1910
gw ! 2016 C=650
Il . | \ |
iy 1@8 C=155 _/_235 5 ) R . -J.gaa (v-237)
3” 1016 C—ZSPE camada ‘ Cisso) |
[l \ \ |
Il \ \ |
| 2@6.3 C=3202° camada | 2263 C=640 | |
sl 20910 C=585 | e | |
H 1@10 C=405 ‘ ‘ ‘
I /K | |
6 tm — F1.23 tm
iy HEEE T - T
| ‘ T - t_r;___-a”'/ ‘ *3 14 t-m| ‘ |
\ |
|
|
V12 Tramo: V-235 Tramo: V-236 Tramo: V-237
Corte 15x50 15x50 15x50
Regiao i/3. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
m‘i’:'e“m [t-m] -0.42 -- -5.80 -6.14 |-- -2.04 -2.64 |-1.63 |-1.42
X [m] 0.00 -- 5.13 0.00 -- 4.57 0.00 0.41 1.20
PEERD 4.96 |5.22 2.88 |1.71 |3.14 2.73 |- - -
max.
X [m] 1.67 2.17 3.54 1.51 2.63 3.13 -- -- --
Esforgo
cortante [t] -- -2.83 |-6.42 |-- -1.08 |-4.36 |-- -0.04 |-1.39
min.
X [m] -- 3.42 5.13 -- 3.01 4.57 -- 0.79 1.20
Esforgo
cortante [t] 4.30 0.85 -- 7.90 2.23 -- 2.78 1.55 0.25
max.
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 118
Vi2 Tramo: V-235 Tramo: V-236 Tramo: V-237
Corte 15x50 15x50 15x50
Regiao i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
X [m] 0.00 1.79 -- 0.00 1.63 -- 0.00 0.41 0.91
Torgor min. |[[t] - - - - - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] - - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
a Real|4.53 4.02 6.03 6.03 4.02 [|4.81 4.81 4.81 4.81
Area Sup. [cm?2]
Nec.|1.13 0.00 3.32 3.36 0.00 1.23 1.34 1.34 1.13
a Real|2.98 2.98 2.98 1.85 1.85 1.85 0.62 0.62 0.76
Area Inf. [cm?2]
Nec.|2.70 2.71 2.03 1.29 1.58 1.56 0.00 0.00 0.00
Area Transv Ty Real|2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
’ Nec.|1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

1.91 mm, L/2692 (L:
5.13 m)

0.15 mm, L/27853 (L:
4.15 m)

0.04 mm, L/58877 (L:
2.40 m)

F. Ativa

4.46 mm, L/1150 (L:
5.13 m)

0.78 mm, L/5315 (L:
4.14 m)

0.23 mm, L/10236 (L:
2.40 m)

F. no tempo infinito

4.64 mm, L/1106 (L:
5.13 m)

0.96 mm, L/4348 (L:

4.16 m)

0.30 mm, L/8028 (L:
2.40 m)
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-RO0 - 119
(P13) .
| 208 =275 N
|
1910 C=615
| \ 206.3 C=300 | |
| | AN
(V-238) 1098 C=140 .
| (15x50) | (15x50) |2
| | ||
| | ||
| | o
, 2010 C=690 ‘ F
|
|F23tm /\V{
dpgwm
| 11.04 t 507 tm

_4.21

\_

[4.29

Vi2 Tramo: V-238 Tramo: V-239

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m‘i’:'e“m [t-m] -1.10 -0.38 -2.78 -3.29 - 1.11
x [m] 0.00 1.29 2.00 0.00 -- 3.40
PEERD g e 0.60 0.98 1.04 1.42 2.07 2.02
maxX.

x [m] 0.66 1.29 2.00 1.04 1.91 2.29
Esforgo

cortante [t] -0.53 -2.02 -4.29 - -0.91 -3.16
min.

x [m] 0.66 1.29 2.00 -- 2.16 3.40
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 120
Vi2 Tramo: V-238 Tramo: V-239
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.14 1.10 0.30 4.21 1.99 0.14
max.
X [m] 0.00 0.79 1.41 0.00 1.16 2.29
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
P Real |4.81 1.79 1.79 1.79 0.62 1.13
Area Sup. [cm?2]
Nec.1.13 1.13 1.47 1.70 0.00 1.13
P Real|1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm?2]
Nec.|1.13 1.13 1.13 1.13 1.13 1.13
a Real|2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 0.00 mm, <L/1000 (L: 2.00 m) 0.08 mm, L/40909 (L: 3.40 m)
F. Ativa 0.02 mm, L/23917 (L: 0.54 m) 0.40 mm, L/8453 (L: 3.40 m)
F. no tempo infinito 0.05 mm, L/40992 (L: 1.95 m) 0.48 mm, L/7152 (L: 3.40 m)
2.13.V13
(P28) (P25) P22 (P14)
| | ‘ 1£8C:295 | ‘
| \ | [®
2@6.3 C=530
| I 1@10 C=190 ‘ | | ‘D
2 2006.3 C=295 =~
| | 5 1@10‘C:275 | | ‘
——208 =1 208 =275
g ! a | A
|| \ | ||
|| | | |
|| | |
o 2@6.3 C=680 )
S 2010 C=586 \ |
198 C=350
T |

I

I
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N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 121

V13 Tramo: V-240 Tramo: V-241 Tramo: V-242

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘l?r:‘_‘e“m [t-m] -2.96 -- -3.30 -2.80 |-- -1.45 |-1.67 |-0.80 |-1.06

X [m] 0.00 -- 4.81 0.00 -- 4.42 0.00 0.46 1.13

m‘;’)‘(‘_e“m [t-m] 2.66 [2.93 1.69 (0.77 |1.56 (1.35 |- - 0.45

X [m] 1.54 2.04 3.29 1.43 2.56 3.06 -- -- 1.13

Esforgo

cortante [t] - -1.65 |-3.83 -- -0.71 |-2.61 |-0.36 |-0.61 |-0.89

min.

x [m] -- 3.17 481 |- 2.93 4.42 0.34 [0.71 |1.13

Esforgo

co!'tante [t] 3.22 1.16 |-- 3.06 1.24 |-- 2.26 1.80 1.59

max.

X [m] 0.00 1.67 -- 0.00 1.56 -- 0.00 0.46 1.13

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real/1.79 [0.62 |1.79 |1.79 |0.62 |1.13 1.13 1.13 1.13
Nec.|1.51 0.00 1.70 1.57 0.00 1.13 1.13 1.13 1.13

Area Inf. [cm2] Real/1.57 (1.57 |1.57 |1.13 1.13 |1.13 |0.62 |0.65 1.13
Nec.|1.47 1.48 1.14 1.13 1.13 1.13 0.00 0.00 1.13

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga 2;: :11;11, L/34607 (L: ?L0§4g11:1,) L/143531 22(3) :11;11’ <L/1000 (L:

F. Ativa 0.99 mm, L/4871 (L:/0.34 mm, L/11558 (L:/0.14 mm, L/15661 (L:

4.81 m) 3.99 m) 2.25 m)
F. no tempo infinito i;i nT)m, L/4285 (L: ggé nT)m, L/9659 (L: g;g nn:;n, L/15047 (L:
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2.14.V 14
P33)
1098 C=155
gl | I
‘ | 2@6.3 C=312 H
‘E’J s
' Il
|| (v-243) I
(15x50 )
| |l
| I
|| |
o o
“‘ ‘ 20310 C=312 H"
| | I
My / D3 t-m
VvV 14 Tramo: V-243
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento /s 1 -1.07 -- --
min.
X [m] 0.00 -- -
Momento  /; 1 1.13 1.17 0.84
max.
X [m] 0.61 0.74 1.36
Esforgo
cortante [t] - -0.32 -0.83
min.
X [m] - 1.24 1.92
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V 14 Tramo: V-243
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 2.63 1.34 0.34
max.
X [m] 0.00 0.74 1.36
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real(1.13 0.83 0.62
AreaSup. |[cm2] I\ o 113 0.00 0.00
Area Inf. [cm2] Real(1.57 1.57 1.57
Nec.|1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.92 m)

F. Ativa

0.10 mm, L/20082 (L: 1.92 m)

F. no tempo infinito

0.08 mm, L/23121 (L: 1.92 m)




<

CERNE

ENGENHARIA e PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 - 124
2.15. v 15
V10 .@
| | 206.3 C=312 | ‘
| I‘ o
|| (V-244 ) ||
| ‘ (_15x50 ) ‘ ‘
§ 5
‘ } 2010 C=312 }
| (157t
vV 15 Tramo: V-244
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [ ] o - o
x [m]
CEGIERLED e 0.99 1.15 1.03
max.
X [m] 0.63 1.01 1.38
Esforgo
cortante [t] - -0.42 -1.57
min.
X [m] 1.26 2.07
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VvV 15 Tramo: V-244
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 1.51 0.49 --
max.
X [m] 0.00 0.76 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|0.62 0.62 0.62
AreaSup. |[cm?] I\ o 0.00 0.00 0.00
Area Inf. [em2] Real|1.57 1.57 1.57
Nec.[1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.02 mm, L/99744 (L: 2.07 m)

F. Ativa

0.09 mm, L/22269 (L: 2.07 m)

F. no tempo infinito

0.12 mm, L/16553 (L: 2.07 m)




& CERNE

ENGENHARIA e PROJETOS

N° Cerne:
MCC-23-1654-01-001-R00

N° Cliente:

Pagina:
126

2.16.V 16

(P15)

J@s C=130 | |

g | 1@14 C=245 a

206.3 C=315

| 2063 C=145 2010 CE265 m

2
%

I | TS | eI 108 c=130 |
N (15x50) | (15x50) ¥

| | | | |

| | | | |
gl | | s

2010 C=716

1@10 C=295 ‘

‘ _111.30

_B64
(723 L6.72 1

V 16 Tramo: V-245 Tramo: V-246

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L

m’:'e“m [t-m] -0.81 -0.48 -4.06 -5.56 - -1.55

x [m] 0.00 1.20 1.92 0.00 -- 3.40

G 0.91 0.82 0.59 2.83 4.29 3.99

maxX.

x [m] 0.33 0.83 1.33 1.04 1.91 2.29

Esforgo

cortante [t] -0.89 -2.89 -7.23 - -1.32 -6.72

min.

x [m] 0.58 1.20 1.92 -- 2.16 3.40
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V 16 Tramo: V-245 Tramo: V-246
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.64 0.78 - 11.30 3.32 --
max.
X [m] 0.00 0.70 -- 0.00 1.16 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|1.13 2.08 3.58 3.58 0.62 1.13
Area Sup. [cm?2]

Nec.|1.13 1.13 2.57 3.10 0.00 1.13
P Real|1.57 1.57 1.57 2.36 2.36 2.36
Area Inf. [cm?2]

Nec.|1.13 1.13 1.13 1.98 2.18 2.18
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.92 m)

0.46 mm, L/7324 (L: 3.40 m)

F. Ativa

0.04 mm, L/23412 (L: 0.92 m)

1.24 mm, L/2730 (L: 3.40 m)

F. no tempo infinito

0.04 mm, L/35231 (L: 1.32 m)

1.37 mm, L/2486 (L: 3.40 m)
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2.17.V 17
(P34) (P29
- 198 C=130
g | ||
| | 2006.3 C=324 [ ‘
O‘ l I o
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'] |
T
| ] ||
N | |
| ] ||
“*‘ ‘ 2010 C=324 ’ N
| -m
My, /
| ] ‘.
| | 184tm | |
||
||
|
-2.94
V1i7z Tramo: V-247
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -1.04 - -0.51
X [m] 0.00 -- 1.89
CEGIERLED e 1.58 1.84 1.74
max.
X [m] 0.61 1.23 1.36
Esforgo
cortante [t] - -1.27 -2.94
min.
X [m] - 1.23 1.89
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V1i7 Tramo: V-247
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 4.11 1.59 0.15
max.
X [m] 0.00 0.73 1.36
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
z Real|1.13 0.62 1.13
Area Sup. [cm?] Nec. 1.13 0.00 1.13
Area Inf. [cm2] Real|1.57 1.57 1.57
Nec.[1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.[1.93 1.93 1.93

F. Sobrecarga

0.02 mm, L/84534 (L: 1.89 m)

F. Ativa

0.13 mm, L/14228 (L: 1.89 m)

F. no tempo infinito

0.17 mm, L/10924 (L: 1.89 m)




& CERNE

ENGENHARIA e PROJETOS

N° Cerne:

MCC-23-1654-01-001-R0O0

N° Cliente:

Pagina:
130

2.18.V 18

B
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‘ ‘ ( 15x50 ) ‘ { 15x50 ) ‘ ‘

1 | 1

1 | 1
<l | 2010 C=710 IS

1910 C=270

VvV 18 Tramo: V-248 Tramo: V-249

Corte 15x50 15x50

Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento

min. [t:m] - - - - - -

X [m] -- -- -- -- --

PEERD 0.92 1.11 1.07 2.96 3.39 3.01
max.

X [m] 0.66 1.16 1.41 1.19 1.94 2.56
Esforgo

cortante [t] - -0.08 -0.37 - -0.86 -2.67
min.

X [m] -- 1.29 1.66 -- 2.44 3.82
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vV 18 Tramo: V-248 Tramo: V-249
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 1.47 0.54 - 1.80 0.84 --
max.
X [m] 0.00 0.79 -- 0.06 1.31 --
Torgcor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
A G [em?] Real|0.62 0.62 0.62 0.62 0.62 0.62
Nec.|0.00 0.00 0.00 0.00 0.00 0.00
Area Inf. [cm?] Real(1.57 1.57 1.57 2.36 2.36 2.36
Nec.|1.13 1.13 1.13 1.66 1.71 1.68
Acm e e Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.31 mm, L/19624 (L: 6.05 m)

0.40 mm, L/15103 (L: 6.05 m)

F. Ativa

1.21 mm, L/4984 (L: 6.05 m)

1.60 mm, L/3779 (L: 6.05 m)

F. no tempo infinito

1.65 mm, L/3674 (L: 6.05 m)

2.17 mm, L/2790 (L: 6.05 m)
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2.19. V19
| l@s C=130 | N
g | | ||
_ 2063 C=432
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1810 C=270

N T

N
-0.90 tm |

My ==

674
VvV 19 Tramo: V-250 Tramo: V-251

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -0.83 -0.49 -3.90 -5.01 - -1.54
x [m] 0.00 1.20 1.91 0.00 -- 3.40
G 0.95 0.89 0.70 2.50 3.72 3.46
maxX.

x [m] 0.33 0.83 1.33 1.04 1.91 2.29
Esforgo

cortante [t] -0.99 -3.03 -6.74 - -1.31 -6.06
min.

x [m] 0.58 1.20 1.91 -- 2.16 3.40
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vV 19 Tramo: V-250 Tramo: V-251
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.69 0.92 - 9.67 3.12 --
max.
X [m] 0.00 0.70 -- 0.00 1.16 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|1.13 2.00 2.45 3.08 0.62 1.13
Area Sup. [cm?2]

Nec.|1.13 1.13 2.28 2.77 0.00 1.13
P Real|1.57 1.57 1.57 2.36 2.36 2.36
Area Inf. [cm?2]

Nec.|1.13 1.13 1.13 1.73 1.89 1.89
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.20 mm, L/17324 (L: 3.40 m)

F. Ativa

0.04 mm, L/21520 (L: 0.80 m)

0.80 mm, L/4229 (L: 3.40 m)

F. no tempo infinito

0.05 mm, L/32051 (L: 1.47 m)

0.95 mm, L/3590 (L: 3.40 m)
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2.20.V 20
P17

|| 108 £=220 ||
| | ’ 2010 C=716 ‘ |
o (=]
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|| | | ]
|| (V-252) | (V-253) 108 C=13¢

(15%50 ) (15x50 ) =
|| | | ]
|| | ||
|| | ||

‘ 2010 C=716

vt | | \H
T~ sk

291
V 20 Tramo: V-252 Tramo: V-253

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -0.81 -0.81 -3.36 -3.56 - -1.13
x [m] 0.00 1.20 1.91 0.00 -- 3.40
G 0.87 0.47 0.56 1.92 2.78 2.63
maxX.

x [m] 0.00 1.20 1.91 1.04 1.91 2.29
Esforgo

cortante [t] -1.17 -2.27 -4.91 - -0.96 -4.41
min.

x [m] 0.00 1.20 1.91 -- 2.16 3.40
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V 20 Tramo: V-252 Tramo: V-253
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.44 0.78 0.20 6.76 2.18 --
max.
X [m] 0.00 0.70 1.33 0.00 1.16 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
- Real(1.57 1.73 2.07 2.07 1.57 2.07
Area Sup. [cm?2]
Nec.|1.13 1.13 1.78 1.88 0.00 1.13
P Real|1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm?2] 5
Nec.|1.13 1.13 1.13 1.28 1.40 1.40
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.14 mm, L/23646 (L: 3.40 m)

F. Ativa

0.06 mm, L/25176 (L: 1.43 m)

0.55 mm, L/6156 (L: 3.40 m)

F. no tempo infinito

0.02 mm, L/49121 (L: 1.11 m)

0.67 mm, L/5095 (L: 3.40 m)
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2.21.V 21
( P35 ) (P30)
108 C=130 108 C=130 -
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[ | N
Vz
| \ |
N £3.49 4
VvV 21 Tramo: V-254
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.91 - -0.71
X [m] 0.00 -- 1.89
CEGIERLED e 1.40 1.54 1.46
max.
X [m] 0.61 1.11 1.36
Esforgo
cortante [t] -0.11 -1.36 -3.49
min.
X [m] 0.61 1.23 1.89
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Vv 21 Tramo: V-254
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 3.63 1.42 0.25
max.
X [m] 0.00 0.73 1.36
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|1.51 1.01 1.51
Area Sup.  [cm?] Nec. 1.13 0.00 1.13
Area Inf. [cm2] Real(1.57 1.57 1.57
Nec.|1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.02 mm, L/94092 (L: 1.89 m)

F. Ativa

0.11 mm, L/17066 (L: 1.89 m)

F. no tempo infinito

0.14 mm, L/13023 (L: 1.89 m)
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2.22.V 22
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I |
I |
I ||
o o
Ml ‘ 2010 C=324 ‘ “r
V 22 Tramo: V-255 Tramo: V-256
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento
min. [t-m] -- -- -- -0.82 - -0.66
X [m] -- -- -- 0.00 -- 1.73
G 0.15 0.17 0.17 1.28 1.51 1.46
max.
X [m] 0.00 0.01 0.01 0.45 1.08 1.20
Esforgo
cortante [t] -- -- -- -- -1.20 -3.40
min.
X [m] -- -- -- -- 1.08 1.73
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Vv 22 Tramo: V-255 Tramo: V-256
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 2.16 2.16 2.15 4.35 1.88 0.45
max.
X [m] 0.00 0.00 0.01 0.00 0.58 1.20
Torgor min. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Area Sup. [cm2] Real(1.51 1.51 1.51 1.51 1.06 1.51
Nec.|0.22 1.13 0.22 1.13 0.00 1.13
Area Inf. [cm2] Real(1.57 1.57 1.57 1.57 1.57 1.57
Nec.(1.13 1.13 1.13 1.13 1.13 1.13
Acm e e Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|0.00 1.93 0.00 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 0.01 m)

0.02 mm, L/105191 (L: 1.73 m)

F. Ativa

0.00 mm, <L/1000 (L: 0.01 m)

0.09 mm, L/18295 (L: 1.73 m)

F. no tempo infinito

0.00 mm, <L/1000 (L: 0.01 m)

0.12 mm, L/14047 (L: 1.73 m)




& CERNE

ENGENHARIA e PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-RO0 - 140
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VvV 23 Tramo: V-257 Tramo: V-258
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -0.83 -0.20 -2.80 -3.47 - -1.15
x [m] 0.00 1.20 1.91 0.00 -- 3.40
G 1.13 1.30 1.27 1.39 2.07 2.02
maxX.
x [m] 0.58 1.08 1.33 1.04 2.16 2.29
Esforgo
cortante [t] -0.78 -2.51 -4.70 -- -0.97 -3.09
min.
x [m] 0.58 1.20 1.83 -- 2.16 3.40
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V 23 Tramo: V-257 Tramo: V-258
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 4.08 1.28 0.28 3.53 2.14 0.21
max.
X [m] 0.00 0.70 1.33 0.16 1.16 2.29
Torgor min. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|1.13 1.23 1.82 1.88 0.62 1.13
Area Sup. [cm?2]

Nec.|1.13 1.13 1.49 1.78 0.00 1.13
P Real|1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm2] ed

Nec.|1.13 1.13 1.13 1.13 1.13 1.13
a Real|2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.|1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 0.01 mm, L/164148 (L: 1.91 m) 0.09 mm, L/39544 (L: 3.40 m)
F. Ativa 0.10 mm, L/19936 (L: 1.91 m) 0.40 mm, L/8411 (L: 3.40 m)
F. no tempo infinito 0.09 mm, L/20399 (L: 1.91 m) 0.47 mm, L/7264 (L: 3.40 m)
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V 24 Tramo: V-259
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.81 - -0.93
X [m] 0.00 -- 1.62
CEGIERLED e 0.93 0.84 0.85
max.
X [m] 0.20 0.58 1.33
Esforgo
cortante [t] -0.60 -1.48 -2.78
min.
X [m] 0.45 1.08 1.62
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V 24 Tramo: V-259
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 2.62 1.35 0.51
max.
X [m] 0.00 0.58 1.20
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
P Real|1.51 1.23 1.51
Area Sup.  [cm?] Nec. 1.13 0.00 1.13
Area Inf. [em2] Real|1.57 1.57 1.57
Nec.|1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.62 m)

F. Ativa

0.04 mm, L/36909 (L: 1.62 m)

F. no tempo infinito

0.05 mm, L/29576 (L: 1.62 m)
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2.25.V 25
P37 P32 )
1@8 C=140 1098 C=135 -
o iE
‘ | 208 C=308 | |
o | | ‘o
< <
[ | ]
| | (v-260) | |
_15x50 )
| | | |
| | | |
| | | |
o o
= ‘ 2010 C=308 ‘“
AT
My% +>|
| | |
| | \ |
_13.03 ¢
| | | |
Vz H
-2.49 t
V 25 Tramo: V-260
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.98 - -0.79
X [m] 0.00 -- 1.73
CEGIERLED e 0.95 0.97 1.07
max.
X [m] 0.45 1.08 1.45
Esforgo
cortante [t] -0.49 -1.15 -2.49
min.
X [m] 0.58 1.08 1.73
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V 25 Tramo: V-260
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.03 1.40 0.67
max.
X [m] 0.00 0.70 1.20
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
P Real|1.51 1.04 1.51
Area Sup. cm?
¥ [ ] Nec.[1.13 0.00 1.13
Area Inf [em2] Real|1.57 1.57 1.57
’ Nec. 1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
) Nec.1.93 1.93 1.93
F. Sobrecarga 0.00 mm, <L/1000 (L: 1.73 m)
F. Ativa 0.06 mm, L/28595 (L: 1.73 m)
F. no tempo infinito 0.08 mm, L/22926 (L: 1.73 m)
3. 1° PAV.
3.1.v1
® &
I | | 1925 C=430 |
2310 C=685 2@6.3 C=620
il | — |
v” 108 C=145 — | — ‘ |
<l (v-301) "1 1920 C4315 ‘~ ‘ |
Il | | \ |
I | I \ |
m\‘I | 210 C=430p* camad 206.3 C=205
'"‘ | 206.3 C=3902? camada | 2012.5G=740 ‘ |
. ; 'GJI'/SLILJ?.O

w0
M‘\l 26.3 C=535
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Vi Tramo: V-301 Tramo: V-302 Tramo: V-303

Corte 15x50 15x50 15x50

Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L

m‘l?r:‘_‘e“m [t-m] -0.40 -- -7.62 -8.26 |-- -7.19 |-8.66 |-6.03 |-4.58

X [m] 0.00 -- 4.67 0.00 -- 6.98 0.00 0.64 1.14

m‘;‘)‘(‘_e“m [t-m] 2.75 [2.77 - 6.43 9.79 6.68 |-- - -

x [m] 1.46 |1.58 |- 2.27 [3.60 |4.77 |- -- --

Esforco

co’rtante [t] -0.02 |-3.23 |[-5.44 |-- -3.55 |-7.20 |-- -- --

min.

X [m] 1.46 3.08 4.58 -- 4.64 6.98 -- -- --

Esforgo

co!'tante [t] 2,59 |(0.10 |-- 8.33 3.55 |-- 4.67 |3.37 2.52

max.

X [m] 0.00 1.58 -- 0.00 2.39 -- 0.00 0.64 1.14

Torgor min. |[t] -- -- -- -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- -- -- -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm?] Real|2.07 |1.75 |4.71 |4.71 |0.62 |5.53 |5.53 |5.53 |5.53
Nec./1.13 0.00 4.26 4.40 0.00 4.27 4.63 4.01 2.93

AreaIng [cm?] Real|{1.56 |1.56 |1.56 |6.04 |6.04 |6.04 |0.96 [0.62 |0.72
Nec.|1.42 1.42 0.00 4.16 5.37 4.30 0.00 0.00 0.00

Area Transv. [cm?/m] Real|2.50 |2.50 |2.50 |2.50 |(2.50 [2.50 [2.50 [2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga
F. Ativa

F. no tempo infinito

0.08 mm, L/40764 (L:
3.21 m)

3.44 mm, L/2030 (L:
6.98 m)

0.94 mm, L/3631 (L:
3.40 m)

0.31 mm, L/5474 (L:
1.69 m)

18.15 mm, L/385 (L:
6.98 m)

3.89 mm,
3.40 m)

L/873 (L:

0.38 mm, L/4472 (L:
1.68 m)

18.58 mm, L/376 (L:
6.98 m)

4.14 mm,
3.40 m)

L/822 (L:
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| 1
2@6.3 C=660
| [&
| |
. 198 C=130 _ .
| (15x50) |‘|£
| |
| |
| I
2310 C=490 ™
l 1210 C=285 | |
| 1
-3.18 tm L
_
| ||
| 14.55 ||
- T/l
-2.80 t
Vi Tramo: V-304
Corte 15x50
Regiao 1/3L 2/3L 3/3L
DEEEID e -2.90 - -0.34
min.
X [m] 0.00 --
DRI 2.46 3.62
max.
X [m] 1.41 2.54
Esforgo
cortante [t] - -0.81 -2.80
min.
X [m] -- 2.79
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Vi Tramo: V-304

Corte 15x50

Regido 1/3L 2/3L 3/3L

Esforgo

co!-tante [t] 4.55 1.90 --

max.

X [m] 0.00 1.54 --

Torgor min. |[[t] - -- --

X [m] -- -- --

Torgor max. [[t] - -- --

X [m] -- -- --

a Real | 4.95 0.62 1.13

AreaSup. [lem2] N 163 0.00 1.13

Area Inf. [cm2] Real|2.36 2.36 2.36
Nec./1.58 1.83 1.83

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga 0.30 mm, L/14190 (L: 4.25 m)

F. Ativa 1.25 mm, L/3402 (L: 4.25 m)

F. no tempo infinito 1.51 mm, L/2821 (L: 4.25 m)

3.2.V2
® ® e @
I
H 1910 C=145 | | ‘ 2083 |
0 5 2020 C=440
Sl 206.3 C=240 | 2063 Cf440 | |
| 208 C=155 |
-_,‘ 2020 cl.zas | V-307 |
"H ‘ |
I | \ |
Il | \ |
208 C=325 2° camada 38125 C=4402% camada 2063 C=205
_N 20125 domao
"’H 2063 C=540 1125 |[c=515 ‘ |
i |
f tr
MyH= === f
CERG //
. T |

V2 Tramo: V-305 Tramo: V-306 Tramo: V-307

Corte 15x50 15x50 15x50

Regido 1/3L [2/3L 3/3L |1/3L [2/3L |3/3L |1/3L [2/3L [3/3L
r“i’:‘e“m [t-m] -3.08 |-- -9.36 -10.46 -- -9.35 |-10.81 -6.74 |-4.71
X [m] 0.00 |-- 4.67 0.00 |- 6.98 [0.00 |0.64 |1.14
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V2 Tramo: V-305 Tramo: V-306 Tramo: V-307

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘;’;‘_e“m [t-m] 2.66 2,93 [0.25 |7.76 11.20 |7.91 |-- - -

X [m] 1.46 1.83 3.21 2.27 3.60 4.77 -- -- --

Esforgo

co’rtante [t] - -3.59 |-7.55 |-- -3.89 |-10.14 |-- -- --

min.

X [m] -- 3.08 4.67 -- 4.64 6.98 -- -- --

Esforgo

co,rtante [t] 6.04 (0.95 |-- 11.96 (3.83 |-- 7.20 4.84 3.41

max.

X [m] 0.00 1.58 -- 0.00 2.39 -- 0.00 0.64 1.14

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real(1.79 (1.04 |6.28 |6.28 |0.62 |6.28 |6.28 |6.28 |6.28
Nec.|1.56 0.00 5.44 5.71 0.00 5.52 5.87 4.87 3.20

AreaIng [cm?] Real/1.63 (1.63 |1.63 |7.36 |7.36 |7.36 |0.96 [0.62 |0.75
Nec.|1.53 1.53 1.13 5.04 6.29 5.14 0.00 0.00 0.00

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 2.13 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.07 mm, L/20211 (L:
1.37 m)

3.38 mm, L/2063 (L:
6.98 m)

1.01 mm, L/3351 (L:
3.40 m)

F. Ativa

F. no tempo infinito

0.51 mm, L/3873 (L:
1.96 m)

19.10 mm, L/366 (L:
6.98 m)

4.41 mm,
3.40 m)

L/772 (L:

0.57 mm, L/3328 (L:
1.91 m)

20.14 mm, L/347 (L:
6.98 m)

4.77 mm,
3.40 m)

L/713 (L:
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P10 )
2016 C=410

| “g

‘ 2@12.5 C=40022 camada ‘ |

| (v-308) |

‘ (_15x50 ) ‘ |

| |

| |

o
| 2012.5 C=495 IN
1@12.5 C=360

-4.53 tm
[2.98 tm I/jj
S

V2 Tramo: V-308

Corte 15x50

Regiao 1/3L 2/3L 3/3L
DEEEID e -2.77 - -4.53
min.

X [m] 0.00 -- 4.25
DRI 3.15 3.77 2.62
max.

X [m] 1.41 2.04 2.91
Esforgo

cortante [t] - -2.34 -6.60
min.

X [m] -- 2.79 4.25
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V2 Tramo: V-308
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 5.67 1.57 --
max.
X [m] 0.00 1.54 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
, Real|6.48 6.48 6.48
Area Sup. [cm?] Nec. 1.56 0.00 2.40
Area Inf. [cm2] Real|3.68 3.68 3.68
Nec.|1.87 1.92 1.74
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.[1.93 1.93 1.93

F. Sobrecarga

0.22 mm, L/19020 (L: 4.25 m)

F. Ativa

0.89 mm, L/4746 (L: 4.25 m)

F. no tempo infinito

1.15 mm, L/3702 (L: 4.25 m)
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3.3.V3
(P10 ) P12 )
| ‘ 2012.5 C=602 | |
3| g
Il 208 |
23C:15% 128 C=150
camada =
o| (V-309) |o
<rH (_15x50 ) ||q—
| |
| |
o o
<l 2010 C=602 IS
1210 C=310

|

£3.57 t
V3 Tramo: V-309
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -5.39 - -0.57
X [m] 0.00 -- 4.97
CEGIERLED e 1.91 3.67 3.54
max.
X [m] 1.64 3.01 3.39
Esforgo
cortante [t] - -0.57 -3.57
min.
X [m] - 3.26 4.97
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V3 Tramo: V-309
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 5.76 2.36 --
max.
X [m] 0.00 1.76 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|3.46 2.45 2.96
AreaSup. |[cm?] o 583 0.00 1.13
Area Inf. [cm2] Real|2.03 2.36 2.36
Nec.|1.37 1.86 1.86
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.14 mm, L/30993 (L: 4.46 m)

F. Ativa

1.43 mm, L/3483 (L: 4.97 m)

F. no tempo infinito

1.71 mm, L/2909 (L: 4.97 m)
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3.4.V4
P11
| } 2010 C=490 } |
o o
Ml IN
108 C=125 208 C=160 |
J @310 il
~ (15x50) =
g 2
} } 2010 C=490 | ‘
V4 Tramo: V-310
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.48 - -3.36
X [m] 0.00 -- 3.85
CEGIERLED e 2.17 2.23 1.15
max.
X [m] 1.21 1.46 2.58
Esforgo
cortante [t] - -1.76 -4.26
min.
X [m] -- 2.46 3.85
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V4 Tramo: V-310
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforco
cortante [t] 2.82 0.56 --
max.
X [m] 0.00 1.33 --
Torgor min. |[t] -- -- -
X [m] -- -- --
Torgor max. |[t] -- -- -
X [m] -- -- --
a Real |2.07 1.57 2.58
A Sup. 2
REEIE [em?] Nec.|1.13 0.00 1.71
Area Inf [em2] Real|1.57 1.57 1.57
’ Nec. 1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
) Nec.1.93 1.93 1.93
F. Sobrecarga 0.05 mm, L/66753 (L: 3.16 m)
F. Ativa 0.53 mm, L/7295 (L: 3.85 m)
F. no tempo infinito 0.63 mm, L/6138 (L: 3.85 m)
3.5.V5
(V1) (P13) P14) P15
1 | | 2@12.5 C=730 |
, 20063 C=380
o | | 19125 C=730 |
<, :
“ {v-311) | | (v-313) |
I (15x50) | (15x50) | |
1 | | |
1 | | |
gl 2310 C=d55 | \ 20963 C=505 |
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V5 Tramo: V-311 Tramo: V-312 Tramo: V-313

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘l,’r:‘_‘e“m [t-m] - - -1.95 -2.21 -1.54 |-1.25 |-1.15 |-2.35 |-6.68

X [m] -- -- 3.85 0.00 0.33 0.99 0.00 2.32 3.52

m‘;’)‘(‘_e“m [t-m] 2.58 (2.80 [2.04 |-- - - - - -

X [m] 1.21  [1.71  |2.59 |- -- -- -- -- --

Esforco

co’rtante [t] -- -1.52 |-4.31 |-- -- -1.05 [-0.47 |-2.46 |-4.31

min.

X [m] -- 2.46 3.85 -- -- 0.99 1.07 2.32 3.52

Esforco

co!'tante [t] 2.46 |0.67 |-- 2.14 [1.44 |0.51 1.15 |-- --

max.

X [m] 0.01 1.34 -- 0.00 0.33 0.71 0.00 -- --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real/0.62 |(0.62 |3.68 |3.68 |3.68 |3.68 [3.68 |3.68 |3.68
Nec.|0.00 0.00 1.13 1.13 1.13 1.13 1.13 1.75 3.48

Area Inf. [cm2] Real{1.57 (1.57 |1.57 |0.75 |0.62 |0.62 |0.62 |[0.62 |0.81
Nec.|1.41 1.41 1.27 0.00 0.00 0.00 0.00 0.00 0.00

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga
F. Ativa

F. no tempo infinito

0.11 mm, L/35663 (L:
3.85 m)

0.02 mm, L/96144 (L:
1.99 m)

1.25 mm, L/5658 (L:
7.05 m)

0.68 mm, L/5680 (L:
3.85 m)

0.15 mm, L/12934 (L:
1.99 m)

7.10 mm,
7.05 m)

L/992 (L:

0.88 mm, L/4386 (L:
3.85 m)

0.19 mm, L/10437 (L:
1.99 m)

7.62 mm,
7.05 m)

L/926 (L:
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(P15) (18 (P16 (P17 (P18)
\ \ \ | |
2@6.3 C=440 C=25 .
| S | 2016 c-aa0 | B |
| | | |
\ | | |
\ \ \ | |
\ \ \ | |
‘ 2010 C=735 198 C=325
I i f | 3063 C=645 |
1020 C=520

= e =

V5 Tramo: V-314 Tramo: V-315 Tramo: V-316
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -6.03 - -6.38 -7.19 -4.66 |-3.15 -1.48 |-- -3.53
X [m] 0.00 - 6.98 0.00 0.64 1.14 0.00 -- 4.25
R 5.50 (7.96 |5.52 -- - - 1.55 (1.72 (0.71
max.
X [m] 2.27 3.60 4.77 -~ -~ - 1.41 1.79 2.91
Esforco
cortante [t] - -2.80 |-6.84 |-- - - - -1.62 |-3.95
min.
X [m] -- 4.64 6.98 -~ -~ -- -- 2.79 4.25
Esforco
cortante [t] 6.61 2.61 - 4.39 3.45 2.75 2.95 0.56 -
max.
X [m] 0.00 2.39 -- 0.00 0.64 1.14 0.00 1.54 --
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
a Real(3.68 [0.62 4.02 [4.02 (4.02 (4.02 |4.02 |0.62 |2.45
Area Sup. [cm2]

Nec.|3.35 0.00 3.59 3.77 3.22 2.17 1.13 0.00 1.86
a Real 4.71 (4.71 |4.71 |0.76 |0.62 |(0.62 [1.13 1.13 1.13
Area Inf. [cm2]

Nec.|3.44 4.19 3.43 0.00 0.00 0.00 1.13 1.13 1.13
a Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Area Transv. | [cm2/m]

Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

3.42 mm, L/2038 (L:0.69 mm, L/4936 (L:0.05 mm, L/66022 (L:

[ SR 6.98 m) 3.40 m) 3.60 m)
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V5 Tramo: V-314 Tramo: V-315 Tramo: V-316

Corte 15x50 15x50 15x50

Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L
F. Ativa 16.81 mm, L/415 (L:2.81 mm, L/1208 (L:0.32 mm, L/11210 (L:

6.98 m)

3.40 m)

3.60 m)

F. no tempo infinito

17.08 mm, L/409 (L:
6.98 m)

3.04 mm, L/1120 (L:
3.40 m)

0.39 mm, L/9365 (L:
3.63 m)

503

\

]

(P19)
2012.5 C=695 !
=
\ 198 C=150 |
(v-317) “(lo
( 15x50 ) |||<r
||
|
o
2010 C=570 I
1910 C=345 ‘ ‘
(3.75 tm
L s S 2—0.6 tm

| T,
V5 Tramo: V-317
Corte 15x50
Regiao 1/3L 2/3L 3/3L
CEGIERLED e -3.67 -- -0.60
min.
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V5 Tramo: V-317
Corte 15x50
Regiao 1/3L 2/3L 3/3L
X [m] 0.00 -- 4.97
Momento /1. 2.49 3.92 3.71
max.
X [m] 1.64 2.89 3.39
Esforgo
cortante [t] - -0.79 -3.84
min.
X [m] - 3.26 4.97
Esforgo
cortante [t] 5.05 2.01 --
max.
X [m] 0.00 1.76 --
Torgor min. |[t] - - -
X [m] -- -- --
Torcor max. [[t] - -- -
X [m] -- -- --
Area Su [cm?] Real|2.45 2.45 2.96

5 Nec. 1.91 0.00 1.13
Area Inf [cm2] Real|2.36 2.36 2.36

’ Nec. 1.60 1.99 1.98
a Real|2.50 2.50 2.50
Area Transv. [cm2/m]

Nec./1.93 1.93 1.93

F. Sobrecarga

0.52 mm, L/9474 (L: 4.97 m)

F. Ativa

F. no tempo infinito

2.10 mm, L/2369 (L: 4.97 m)

2.42 mm, L/2059 (L: 4.97 m)
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3.6.V6
(|P20 ) (P21) (P22)
106.3 C=250
| | \‘\g
2010 C=604
| ) h
i s
[ | |
|_ 198 C=135 (V318) ‘ @ ‘ ‘
S (15x50) (15x50)
[ | | |
| | | |
| | | |
| j 2010 C=450 l ‘ ‘
o
| ‘ 1210 C=285 , 2063 C=179 LF
\ \
198 | <
| | A
T
Wit

| | 3
| |
vz ol — —— -
I T
| -0.

V6 Tramo: V-318 Tramo: V-319
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -1.99 - -2.40 -1.74 -0.83 -0.52
x [m] 0.00 ~ 3.55 0.00 0.34 0.99
G 3.37 3.78 2.94 - - 0.25
maxX.
x [m] 1.06 1.69 2.44 ~ ~ 0.99
Esforgo
cortante [t] - -2.06 -6.61 - -0.31 -0.87
min.
x [m] — 2.31 3.55 ~ 0.59 0.99
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V 6 Tramo: V-318 Tramo: V-319
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforco
co!-tante [t] 6.34 1.71 -- 3.15 2.15 1.43
max.
X [m] 0.00 1.19 -- 0.00 0.34 0.71
Torgcor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Area Sup. [cm2] Real(2.07 1.57 1.88 1.88 1.88 1.88
Nec.|1.13 0.00 1.25 1.13 1.13 1.13
Area Inf. [cm?] Real(2.36 2.36 2.36 0.62 0.62 1.13
Nec./1.91 1.92 1.77 0.00 0.00 1.13
Acm e e Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.30 mm, L/11800 (L: 3.55 m)

0.01 mm, L/157006 (L: 1.99 m)

F. Ativa

1.01 mm, L/3524 (L: 3.55 m)

0.11 mm, L/18860 (L: 1.99 m)

F. no tempo infinito

1.20 mm, L/2966 (L: 3.55 m)

0.10 mm, L/19308 (L: 1.99 m)
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3.7.V7
(P23) (P24) (P25)
| | 2012.5 C=605 | ||
o o
5 | N
106.
| | c=130 (V320) 108 C=14d  (vazar) |
S‘ | (15x50) | (15x50 ) I
|| | 1
|| | 1
(] (=]
Sl 2@10 C=605 | <
1910 C=315

e T
Vz L |

N | il

1 1 '10.53 ﬂ 11
V7 Tramo: V-320 Tramo: V-321
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -2.08 - -5.14 -3.15 -1.62 -0.51
x [m] 0.00 -- 3.35 0.00 0.33 0.71
G 3.88 4.34 3.35 1.60 1.03 0.35
maxX.
x [m] 1.06 1.69 2.31 0.00 0.33 0.71
Esforgo
cortante [t] - -3.16 -10.53 -1.52 -1.76 -2.35
min.
x [m] -- 2.19 3.35 0.23 0.58 0.99
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V7 Tramo: V-320 Tramo: V-321
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 7.39 1.87 - 5.23 3.62 2.59
max.
X [m] 0.00 1.19 -- 0.00 0.33 0.71
Torgor min. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
P Real |2.77 2.45 2.96 2.55 2.45 2.45
Area Sup. [cm?2]
Nec.|1.13 0.00 2.74 1.71 1.71 1.13
- Real|2.36 2.36 2.36 1.57 1.57 1.57
Area Inf. [cm?2]
Nec.|2.16 2.21 2.11 1.13 1.13 1.13
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 0.52 mm, L/6397 (L: 3.35 m) 0.00 mm, <L/1000 (L: 0.99 m)
F. Ativa 1.29 mm, L/2607 (L: 3.35 m) 0.22 mm, L/9024 (L: 1.99 m)
F. no tempo infinito 1.39 mm, L/2413 (L: 3.35 m) 0.07 mm, L/26992 (L: 1.99 m)
3.8.V8
(P26) P27 PO& N4 V15 (P29)
| ‘ | 1925 C=38£ | | ‘
| ] | 2dk3|c=1135 | \
1 | N ! |
| | \I 2016 =350
g
Il | | \
|l | | | |
|l | | | |
- 206.3 C=145 208 C=4452* camada
S 2010 C=450 | | 10125'::455 \
‘ ‘ ) 2012.5 C=760
|
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\A ] Tramo: V-322 Tramo: V-323 Tramo: V-324

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘l,’:_‘e“m [t-m] -1.71 - -2.43 -4.24 -6.22 |-9.25 -8.69 |-- -7.01

X [m] 0.00 -- 3.55 0.23 0.58 0.99 0.00 -- 7.20

m‘;‘)‘(‘_e“m [t-m] 2.72 3.02 221 - - - 5.84 8.10 |5.66

X [m] 1.06 1.56 2.44 -- -- -- 2.32 3.60 4.82

Esforco

co’rtante [t] - -1.88 |-4.87 |-5.53 |-6.18 [-6.43 |-- -2.67 |-7.10

min.

X [m] -- 2.31 3.55 0.23 0.58 0.99 -- 4.69 7.20

Esforco

co!'tante [t] 4.10 1.47 |-- - - -- 9.31 2.79 |--

max.

X [m] 0.00 1.19 -- -- -- -- 0.00 2.44 --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real(1.13 |0.62 |4.81 |5.53 |5.53 |5.53 |5.53 |0.62 (4.02
Nec.[1.13 0.00 1.29 3.25 5.01 5.01 4.92 0.00 3.80

Area Inf. [cm2] Real(2.36 (2.36 2.36 |0.62 |0.62 (0.92 (4.69 [4.69 |(4.69
Nec.|1.52 1.52 1.35 0.00 0.00 0.00 3.61 4.31 3.52

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga
F. Ativa

F. no tempo infinito

0.09 mm, L/37410 (L:
3.55 m)

0.31 mm, L/6419 (L:
1.98 m)

2.92 mm, L/2466 (L:
7.20 m)

0.61 mm, L/5804 (L:
3.55 m)

1.62 mm, L/1223 (L:
1.98 m)

16.75 mm, L/430 (L:
7.20 m)

0.76 mm, L/4689 (L:
3.55 m)

1.71 mm, L/1158 (L:
1.98 m)

17.11 mm, L/421 (L:
7.20 m)
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\ \ \ Il
‘ ‘ ‘ 2210 C=720 ”
| 2063 C=300 N 2063 C=175 \ 15
-::11-1—151" 20; cf;ss = wsa‘c 00 I
\ \ \ [l
\ \ \ Il
\ \ \ Il
‘ 2063 C=3852* camada ‘ 108 C=245 ‘ e ||£—,’
&
T f/‘—ii‘j’/%@\\ f’hliljt :
\ = \ o \ T e I
Il
— il
Vs Tramo: V-325 Tramo: V-326 Tramo: V-327
Corte 15x50 15x50 15x50
Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L
HMomento  Irt.m) -7.09 -- -2.09 -2.14 |- -3.66 |-3.67 |- -
X [m] 0.00 -- 5.51 0.00 -- 3.89 0.00 -- --
mg')‘(‘e“m [t-m] 0.67 2.84 (2.62 (0.47 0.76 |- 2.84 (434 4.09
X [m] 1.71 3.21 3.71 1.17 1.67 -- 1.64 2.89 3.39
Esforgo
cortante [t] - -0.69 |-4.15 |-- -1.49 |-3.81 |-- -0.72 |-3.83
min.
X [m] -- 3.59 5.51 -- 2.55 3.89 -- 3.26 4.97
Esforgo
cortante [t] 6.28 [2.57 |-- 3.09 [0.79 |-- 5.28 [2.09 |--
max.
X [m] 0.00 1.84 -- 0.00 1.30 -- 0.00 1.76 --
Torgor min. |[t] - -- -- -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - - -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
P [cm?] Real|4.02 |0.62 |(1.32 |(1.32 |0.78 |(2.07 |(2.07 |1.57 |1.57
P Nec.|3.81 0.00 1.13 1.13 0.00 1.92 1.93 0.00 0.08
, Real|{1.56 [1.56 |(1.56 [1.13 |(1.13 [1.10 [2.36 (2.36 |(2.36
Area Inf. [cm?2]
Nec./1.13 1.46 1.45 1.13 1.13 0.00 1.82 2.21 2.20
, Real|2.50 |2.50 |2.50 [2.50 (2.50 [2.50 [2.50 [2.50 |(2.50
Area Transv.|[cm2/m]
Nec.|1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
0.11 mm, L/38495 (L:/0.03 mm, L/113117/1.14 mm, L/4377 (L:
F:Sobrecarga 4.40 m) (L: 3.89 m) 4.97 m)
F. Ativa 0.28 mm, L/5283 (L:0.19 mm, L/20859 (L:/3.19 mm, L/1557 (L:
' 1.46 m) 3.89 m) 4.97 m)
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V8 Tramo: V-325 Tramo: V-326 Tramo: V-327
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. no tempo infinito

0.33 mm, L/4418 (L:
1.44 m)

0.23 mm, L/17047 (L:
3.89 m)

3.51 mm, L/1419 (L:
4.97 m)

3.9.V9

P36 { P37)
|| 206.3 C=602 ||

= S
Il I

108 C=150

o‘ 4— (V-328) |
I 1
| 1

Sl 2310 C=602 IS

1012.5 C=400

Vz
i -3.93 t

\A "] Tramo: V-328
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento 1 ] -2.04 -- -
min.
X [m] 0.00 -- --
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\A"] Tramo: V-328

Corte 15x50

Regido 1/3L 2/3L 3/3L

Homento  [t.m] 3.37 4.55 4.22

X [m] 1.64 2.76 3.39

Esforgo

co’rtante [t] - -0.94 -3.93

min.

X [m] - 3.26 4.97

Esforgo

co!-tante [t] 4.12 1.79 --

max.

X [m] 0.00 1.76 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm?] Real|1.13 0.62 0.62
Nec./1.13 0.00 0.08

AreaIng [cm?] Real |2.80 2.80 2.80
Nec.|2.03 2.32 2.30

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga 1.17 mm, L/4255 (L: 4.97 m)

F. Ativa 3.92mm, L/1270 (L: 4.97 m)

F. no tempo infinito 4.27 mm, L/1164 (L: 4.97 m)

[ |
206.3 85

1063 J. 220

I
2010 C=360 208 4235
' e

=3752* camada

20063 C=1025
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vV 10 Tramo: V-329 Tramo: V-330 Tramo: V-331
Corte 15x50 15x50 15x50
Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L
m‘l?r:‘_‘e“m [t-m] -0.30 -- -7.98 -8.18 |-- -2.26 -2.21 |-- -0.70
X [m] 0.00 -- 6.99 0.00 -- 5.51 0.00 -- 3.67
m‘;’)‘(‘_e“m [t-m] 7.83 8.75 |5.24 (0.27 [2.66 [2.46 (0.68 1.21 |0.71
X [m] 2.23 3.39 4.73 1.71 3.34 3.71 1.17 1.92 2.67
Esforco
co’rtante [t] - -3.62 |-7.47 |-- -0.59 |-3.95 |-- -0.92 |-1.48
min.
X [m] -- 4.61 6.99 -- 3.59 5.51 -- 2.55 3.17
Esforgo
cortante [t] 5.71 1.57 |-- 6.42 [2.74 |-- 3.12 [1.19 |2.01
max.
X [m] 0.00 2.36 -- 0.00 1.84 -- 0.00 1.30 3.89
Torgor min. |[t] -- - - -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torgcor max. |[t] -- - - -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Area Sup. [cm2] Real/1.13 [0.62 4.71 |4.71 |0.66 (1.32 |1.32 |0.62 |1.13
Nec.[1.13 0.00 4.38 4.39 0.00 1.18 1.17 0.00 1.13
a Real/5.19 |[5.19 |5.19 |1.56 |1.56 |(1.56 [1.13 1.13 1.13
Area Inf. [cm?2]
Nec.|4.47 4.71 3.44 1.13 1.37 1.37 1.13 1.13 1.13
Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 2;; nT)m’ L/1882 (L: 2(6); :11;11, L/39015 (L: ?LO;OI;::,) L/204935

F. Ativa

F. no tempo infinito

22.59 mm, L/310 (L:
6.99 m)

0.50 mm, L/4329 (L:
2.18 m)

0.18 mm, L/20973 (L:
3.71 m)

23.03 mm, L/304 (L:
6.99 m)

0.59 mm, L/3614 (L:
2.15 m)

0.22 mm, L/16756 (L:
3.64 m)
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3.11. V11
P26 P23 {P20 @ (P11
2@12.5 C=715 29125 C=500
206.3 C=2T! ‘ ‘ | |%
‘ 128 C*\SSJ |
g 18125 C=230 188 C=195 -
H ‘ (pmu | |_~r

206.3 C=3102° camada

2010 C=585 2036.3 C=495

\
\
5
\
I \
\
\

‘ ‘ 1@12.5 C=400

A\ § Tramo: V-332 Tramo: V-333 Tramo: V-334
Corte 15x50 15x50 15x50
Regiao i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -0.37 -- -4.69 -4.79 |-- -2.43 -2.64 |-- -1.04
X [m] 0.00 -- 5.13 0.00 -- 4.57 0.00 -- 3.20
mg')‘(‘e“m [t-m] 4.88 5.15 2.89 (1.05 [2.18 1.73 |1.46 (2.50 (2.11
X [m] 1.67 2.17 3.54 1.51 2.51 3.13 1.04 1.55 2.16
Esforgo
cortante [t] - -2.73 |-5.33 |-- -1.06 |-3.31 |-- -1.22 |-3.77
min.
X [m] -- 3.42 5.13 -- 3.01 4.57 -- 2.04 3.20
Esforgo
cortante [t] 4.02 0.79 - 5.01 1.81 - 4.80 2.78 -
max.
X [m] 0.00 1.79 -- 0.00 1.63 -- 0.00 1.16 --
Torcor min. |[t] -- - - - -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - - -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
a Real | 2.96 2.45 3.68 3.68 0.62 2.96 2.96 2.45 2.96
Area Sup. [cm?2]

Nec./1.13 0.00 2.52 2.52 0.00 1.34 1.37 0.00 1.13
a Real | 2.80 2.80 2.80 1.25 1.25 1.25 1.57 1.57 1.57
Area Inf. [cm2]

Nec. 2.63 2.64 2.00 1.13 1.13 1.13 1.25 1.25 1.22
a Real | 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Area Transv.|[cm2/m]

Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

1.84 mm, L/2784 (L:/0.07 mm, L/54499 (L:0.03 mm, L/95469 (L:

7 A 5.13 m) 3.60 m) 3.20 m)
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5.13 m)

V11 Tramo: V-332 Tramo: V-333 Tramo: V-334

Corte 15x50 15x50 15x50

Regido 1/3L |2/3L |3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. Ativa 4.82 mm, L/1064 (L:0.37 mm, L/9823 (L:/0.40 mm, L/8080 (L:
5.13 m) 3.68 m) 3.20 m)

F. no tempo infinito 5.08 mm, L/1010 (L:0.45 mm, L/8172 (L:0.47 mm, L/6858 (L:

3.65 m)

3.20 m)

3.12. V12
(p27 P24 P21 P13
[l | | \
20012.5 C=700 P 1996.3 C=315
dl | | | 200
| 108 C=155 | | ‘
e o e
Al T | |
[l | I \
[l | I \
| . 2@6.3 C=640 X
sl 2@10 C=585 | e | \
- . 1012.5 C=350
H 19125 C=410 ‘ | ‘
|| -6.16 t | ‘
I
My — - l — — 1 :
— — —

V12 Tramo: V-335 Tramo: V-336 Tramo: V-337

Corte 15x50 15x50 15x50

Regiao i/3. |2/3L 3/3L (1i/3L (2/3L (3/3L (1/3L |2/3L |3/3L
m‘i’:'e“m [t-m] -0.37 -- -5.68 -6.00 |-- -1.80 -2.36 |-1.56 |-1.77
X [m] 0.00 -- 5.13 0.00 -- 4.57 0.00 0.41 1.20
PEERD 4.91 |5.17 2.85 |1.70 |3.14 2.75 |- - -
maxX.

X [m] 1.67 2.17 |3.54 1.51 [2.63 [3.13 |-- -- --
Esforco

cortante [t] -- -2.79 -6.25 |-- -1.02 |-4.16 |-- -0.27 |-1.78
min.

e [m] -- 3.42 |5.13 |- 3.01 |4.57 |- 0.79 |1.20
Esforgo

cortante [t] 4.25 (0.84 |-- 7.70 [2.21 |- 2.27 [1.09 |--
max.

X [m] 0.00 [1.79 |- 0.00 |1.63 |- 0.00 |0.41 |-
Torgor min. |[t] -- -- -- -- -- -- -- -- --
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Vi2 Tramo: V-335 Tramo: V-336 Tramo: V-337
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L [3/3L
X [m] -- -- -- -- -- -- -- -- --
Torgor max. |[t] - - - - - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
a Real|2.96 245 4.47 |4.47 0.62 1.32 1.32 1.32 1.32
Area Sup. [cm?2]
Nec.[1.13 0.00 3.15 3.19 0.00 1.13 1.19 1.19 1.13
a Real|2.80 2.80 2.80 1.85 1.85 1.85 |0.62 |0.62 |0.76
Area Inf. [cm?2]
Nec.|2.64 2.65 2.00 1.28 1.59 1.56 0.00 0.00 0.00
a Real|2.50 2.50 2.50 2.50 2.50 2,50 [2.50 |2.50 |2.50
Area Transv. [[cm2/m]
Nec.|1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

1.92 mm, L/2674 (L:
5.13 m)

0.15 mm, L/27232 (L:
4.18 m)

0.00 mm, <L/1000 (L:
1.20 m)

F. Ativa

4.52 mm, L/1135 (L:
5.13 m)

0.80 mm, L/5213 (L:
4.18 m)

0.04 mm, L/29501 (L:
1.20 m)

F. no tempo infinito

4.70 mm, L/1091 (L:
5.13 m)

0.98 mm, L/4263 (L:
4.19 m)

0.05 mm, L/22607 (L:
1.20 m)
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(P13)
| 1@10‘C:260 |
2@6.3 C=300
| 2098 c=620 | B
o
<
| (v-338) ‘ (V-339 ) 108 C:Btb |
| (15x50 ) ‘ (15x50 ) ‘ h%
| | |
| | |
o
| | 2010 C=690 g

Vi2 Tramo: V-338 Tramo: V-339

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m‘i’:'e“m [t-m] -1.17 -0.27 -2.27 -2.92 - -0.95
x [m] 0.00 1.29 2.00 0.00 -- 3.40
PEERD ) 0.42 0.79 0.76 1.38 2.11 2.01
maxX.

x [m] 0.66 1.16 1.41 1.04 1.91 2.29
Esforgo

cortante [t] -0.22 -1.60 -3.61 - -0.83 -3.13
min.

x [m] 0.66 1.29 2.00 -- 2.16 3.40
Esforgo

cortante [t] 3.00 1.02 0.12 4.03 1.83 -
max.

x [m] 0.00 0.79 1.41 0.00 1.16 --
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Vi2 Tramo: V-338 Tramo: V-339
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Torgor min. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
P Real|1.32 1.55 1.79 1.79 0.62 1.13
Area Sup. [cm?2]
Nec.|1.13 1.13 1.21 1.51 0.00 1.13
- Real(1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm?2] ca
Nec.|1.13 1.13 1.13 1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50 2.50 2.50 2.50
’ Nec. 1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 0.00 mm, <L/1000 (L: 2.00 m) 0.07 mm, L/49818 (L: 3.40 m)
F. Ativa 0.02 mm, L/29573 (L: 0.54 m) 0.38 mm, L/8890 (L: 3.40 m)
F. no tempo infinito 0.03 mm, L/59243 (L: 1.90 m) 0.47 mm, L/7263 (L: 3.40 m)
3.13. V13
P28 (P25 ) P22 (P14)
| | hscoss ||
| \ | [
2@6.3 C=530
|_ I 198 C=175 ‘ | | ‘o
% 206.3 C=305 ~
I ) 1910/c=275 | I
; 208 C=175 [ S\/—Rﬂ
o | F (15500 | N
|| | ||
|| \ | ||
| 298 C=4252% camada | 108 C=350 | [
2@6.3 C=208 ¥
S' | 2@6.3 C= 1‘(]58 1658 ‘G
\ | | il
{ 3.37 tml | | |
MyH T \ — - = . ﬂ

Wm\

K

|

ﬁ%&f@

28'\

V13 Tramo: V-340 Tramo: V-341 Tramo: V-342

Corte 15x50 15x50 15x50

Regido 1/3L |2/3L |3/3L |1/3L |2/3L |3/3L |1/3L |2/3L [3/3L
m‘i’:‘e“m [t-m] -2.71 |- -3.26 -2.84 -- -1.51 |-1.58 -0.90 |-1.05
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V13 Tramo: V-340 Tramo: V-341 Tramo: V-342
Corte 15x50 15x50 15x50
Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L
X [m] 0.00 -- 4.81 0.00 -- 4.42 0.00 0.46 1.13
m‘;’;‘_e“m [t-m] 2.63 (2.93 (1.69 0.82 |1.65 1.42 |-- - 0.18
X [m] 1.54 2.17 3.29 1.43 2.56 3.06 -- -- 1.13
Esforgo
co’rtante [t] - -1.63 |-3.93 |-- -0.74 |-2.81 |-0.10 |-0.35 |-0.57
min.
X [m] -- 3.17 4.81 -- 2.93 4.42 0.34 0.71 1.09
Esforgo
co,rtante [t] 3.10 1.08 |-- 3.17 1.26 |-- 1.96 1.47 1.29
max.
X [m] 0.00 1.67 -- 0.00 1.56 -- 0.00 0.46 1.13
Torgor min. |[t] -- - - -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Area Sup. [cm?] Real|{1.51 |0.62 (1.79 |(1.79 |0.62 (1.13 (1.13 |1.13 [1.13
Nec.|1.38 0.00 1.70 1.59 0.00 1.13 1.13 1.13 1.13
Area Inf. [cm2] Real/1.63 (1.63 |1.63 |1.13 |1.13 |[1.13 |0.62 [0.62 (1.13
Nec.|1.51 1.53 1.19 1.13 1.13 1.13 0.00 0.00 1.13
a Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Area Transv. | [cm2/m]
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 2;411 nn:;n, L/34985 (L: (()Logsgnm,) L/122573 ?L0122|;1:11,) L/190803

F. Ativa

F. no tempo infinito

0.97 mm, L/4942 (L:
4.81 m)

0.37 mm, L/10962 (L:
4.07 m)

0.14 mm, L/15881 (L:
2.25 m)

1.12 mm, L/4272 (L:
4.81 m)

0.44 mm, L/9207 (L:
4.07 m)

0.16 mm, L/13702 (L:
2.25 m)
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3.14.V 14
‘ | 206.3 C=312 !

o | | o

T I

8-{ (_15x50
VvV 14 Tramo: V-343
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.43 - --
X [m] 0.00 - -
CEGIERLED e 0.91 1.02 0.78
max.
X [m] 0.61 0.99 1.36
Esforgo
cortante [t] -- -0.06 -0.58
min.
X [m] - 1.24 1.92
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V 14 Tramo: V-343
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 2.62 1.13 0.07
max.
X [m] 0.00 0.74 1.36
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|1.13 0.62 0.62
AreaSup. |[cm2] I\ o 113 0.00 0.00
Area Inf. [em2] Real|1.57 1.57 1.57
Nec.|1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.92 m)

F. Ativa

0.08 mm, L/23998 (L: 1.92 m)

F. no tempo infinito

0.09 mm, L/20527 (L: 1.92 m)
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3.15.V 15
| | 206.3 C=312 T
o l o
< <
| (V-344 ) ||
A AN
‘ ‘ {1550 ) ‘ |
o o
N ‘ 2010 C=312 H‘r
i 1571
vV 15 Tramo: V-344
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [ - o -
X [m] -- -- --
CEGIERLED e 0.99 1.15 1.03
max.
X [m] 0.63 1.01 1.38
Esforgo
cortante [t] - -0.43 -1.57
min.
X [m] - 1.26 2.07
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VvV 15 Tramo: V-344
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 1.51 0.48 --
max.
X [m] 0.00 0.76 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|0.62 0.62 0.62
AreaSup. |[cm?] I\ o 0.00 0.00 0.00
Area Inf. [em2] Real|1.57 1.57 1.57
Nec.[1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.02 mm, L/99661 (L: 2.07 m)

F. Ativa

0.09 mm, L/22274 (L: 2.07 m)

F. no tempo infinito

0.13 mm, L/16537 (L: 2.07 m)
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MCC-23-1654-01-001-R00

N° Cliente:
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Pagina:

3.16. V 16

(P15)

(=
< |

| 1{(38 C=125

(=)
5

(V-345 )
PTNT
(_15x50 )

1010 C=205

‘ 2012.5 C=716

‘ 2310 C=716

V-346 )
TN
{15x50 )

1210 C=295

128 C:‘I3b |

o
NN

‘ _[11.15

_B40
. L6.76 1 -6.66 1

V 16 Tramo: V-345 Tramo: V-346

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L

m‘i::“e“m [t-m] -0.68 -0.34 -3.61 -5.39 - -1.40

x [m] 0.00 1.20 1.92 0.00 -- 3.40

G 0.85 0.82 0.46 2.83 4.32 3.99

maxX.

x [m] 0.58 0.83 1.33 1.04 1.91 2.29

Esforgo

cortante [t] -0.66 -2.61 -6.76 - -1.29 -6.66

min.

x [m] 0.58 1.20 1.92 -- 2.16 3.40
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V 16 Tramo: V-345 Tramo: V-346
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 3.40 0.61 - 11.15 3.26 --
max.
X [m] 0.00 0.70 -- 0.00 1.16 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
A G [em?] Real|2.96 2.45 3.24 3.24 2.45 2.96
Nec.|1.13 1.13 2.48 3.00 0.00 1.13
Area Inf. [cm?] Real|1.57 1.57 1.57 2.36 2.36 2.36
Nec.|1.13 1.13 1.13 1.99 2.20 2.20
Acm e e Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.01 mm, L/139306 (L: 1.45 m)

0.45 mm, L/7502 (L: 3.40 m)

F. Ativa

0.04 mm, L/22745 (L: 0.81 m)

1.22 mm, L/2774 (L: 3.40 m)

F. no tempo infinito

0.04 mm, L/31670 (L: 1.40 m)

1.36 mm, L/2506 (L: 3.40 m)
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3.17.V 17
{ ) ( )
(P34 (P29 )
‘ | 206.3 C=324 | ‘
<t <
- 128
HE=105 (v-347) ||

g {_15x50
V17 Tramo: V-347
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.43 - --
X [m] 0.00 -- --
CEGIERLED e 1.61 1.95 1.79
max.
X [m] 0.61 0.98 1.36
Esforgo
cortante [t] -- -0.77 -2.22
min.
X [m] - 1.23 1.89
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V1i7 Tramo: V-347
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 3.78 1.22 --
max.
X [m] 0.00 0.73 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
z Real|1.13 0.62 0.62
AreaSup. [[em2] [\ 113 0.00 0.00
Area Inf. [cm2] Real|1.57 1.57 1.57
Nec.[1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.[1.93 1.93 1.93

F. Sobrecarga

0.02 mm, L/76812 (L: 1.89 m)

F. Ativa

0.15 mm, L/12985 (L: 1.89 m)

F. no tempo infinito

0.19 mm, L/9932 (L: 1.89 m)
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MCC-23-1654-01-001-R0O0

N° Cliente:

Pagina:
183

3.18. vV 18

B

o
*‘

(V-348 )
(_15x50 )

v2)

206.3 C=710

2010 C=710

(V-349 )

15x50 )

1010 C=285

VvV 18 Tramo: V-348 Tramo: V-349

Corte 15x50 15x50

Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento

min. [t:m] - - - - - -

X [m] -- -- -- -- --

PEERD 0.93 1.12 1.09 2.98 3.40 3.01
max.

X [m] 0.66 1.16 1.41 1.19 1.94 2.56
Esforgo

cortante [t] - -0.09 -0.36 - -0.87 -2.67
min.

X [m] -- 1.29 1.66 -- 2.44 3.82
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vV 18 Tramo: V-348 Tramo: V-349
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 1.48 0.55 - 1.80 0.83 --
max.
X [m] 0.00 0.79 -- 0.06 1.31 --
Torgcor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
A G [em?] Real|0.62 0.62 0.62 0.62 0.62 0.62
Nec.|0.00 0.00 0.00 0.00 0.00 0.00
Area Inf. [cm?] Real(1.57 1.57 1.57 2.36 2.36 2.36
Nec.|1.13 1.13 1.13 1.67 1.72 1.68
Acm e e Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.32 mm, L/19055 (L: 6.05 m)

0.41 mm, L/14744 (L: 6.05 m)

F. Ativa

1.22 mm, L/4975 (L: 6.05 m)

1.60 mm, L/3775 (L: 6.05 m)

F. no tempo infinito

1.65 mm, L/3667 (L: 6.05 m)

2.17 mm, L/2786 (L: 6.05 m)
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3.19.V 19

G ®)
| 128 C=130 | N

of
| | 2012.5 C=415 ‘ | |
o 226.3 C=310
Sl | Mo
<t
| | 1‘12)8 oot {Vv-351) M|
| | (15x50) | (15x50) | I%
|| | |
|| | |
$| | ‘ 2010 C=716 | |$

‘ ‘ 1910 C=270 ‘ }

I\

| |
My L -

0.89 tm

049 1 | |

347+t
Vzui B 1

i

[6.36 1 £5.96 1
VvV 19 Tramo: V-350 Tramo: V-351
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -0.74 -0.39 -3.58 -4.85 - -1.43
x [m] 0.00 1.20 1.91 0.00 -- 3.40
G 0.89 0.88 0.59 2.49 3.72 3.44
maxX.
x [m] 0.33 0.83 1.33 1.04 1.91 2.29
Esforgo
cortante [t] -0.83 -2.82 -6.36 - -1.26 -5.96
min.
x [m] 0.58 1.20 1.91 -- 2.16 3.40
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vV 19 Tramo: V-350 Tramo: V-351
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.47 0.78 - 9.49 3.05 --
max.
X [m] 0.00 0.70 -- 0.00 1.16 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|2.96 2.45 2.79 2.96 0.62 1.13
Area Sup. [cm?2]

Nec.|1.13 1.13 2.20 2.67 0.00 1.13
P Real|1.57 1.57 1.57 2.36 2.36 2.36
Area Inf. [cm?2]

Nec.|1.13 1.13 1.13 1.72 1.88 1.88
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.20 mm, L/17048 (L: 3.40 m)

F. Ativa

0.03 mm, L/22294 (L: 0.68 m)

0.80 mm, L/4252 (L: 3.40 m)

F. no tempo infinito

0.05 mm, L/32594 (L: 1.50 m)

0.94 mm, L/3598 (L: 3.40 m)
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3.20.V 20
(P17)
| | 108 £=205 ||
N | 2010 C=716 | |
= =
| ] | |
| ‘ (:V—_’;SZ ‘ 198 C=13P |

(15x50) (15x50) - L‘?
| | | |
| | | ||
| | | ||
o (=]
*‘ \ 2010 C=716 =
|

i ]

My — — — — — >

0.74 tm

_2.45
Vzu& - L
T~ |

4481
V 20 Tramo: V-352 Tramo: V-353
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -0.72 -0.55 -2.87 -3.42 - -1.09
x [m] 0.00 1.20 1.91 0.00 -- 3.40
G 0.74 0.48 0.50 1.97 2.84 2.66
maxX.
x [m] 0.00 1.08 1.45 1.04 1.91 2.29
Esforgo
cortante [t] -0.87 -2.00 -4.48 - -0.95 -4.47
min.
x [m] 0.58 1.20 1.91 -- 2.16 3.40




& CERNE

ENGENHARIA E PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 188

V 20 Tramo: V-352 Tramo: V-353
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.45 0.73 0.12 6.71 2.15 --
max.
X [m] 0.00 0.70 1.33 0.00 1.16 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
- Real(1.57 1.61 2.07 2.07 1.57 2.07
Area Sup. [cm?2]

Nec.|1.13 1.13 1.53 1.81 0.00 1.13
P Real|1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm?2]

Nec.|1.13 1.13 1.13 1.31 1.43 1.43
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.14 mm, L/24094 (L: 3.40 m)

F. Ativa

0.04 mm, L/32948 (L: 1.30 m)

0.55 mm, L/6127 (L: 3.40 m)

F. no tempo infinito

0.02 mm, L/57303 (L: 0.88 m)

0.68 mm, L/5025 (L: 3.40 m)
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3.21.V 21
(P35 (P30 )
‘ | 206.3 C=324 | |
I I
o o
I 1
108
‘ C=105 (V-354 ) | |

= (_15x50 )
Vv 21 Tramo: V-354
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.29 - --
X [m] 0.00 -- --
CEGIERLED e 1.42 1.63 1.47
max.
X [m] 0.61 0.98 1.36
Esforgo
cortante [t] - -0.82 -2.74
min.
X [m] - 1.23 1.89
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Vv 21 Tramo: V-354
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 3.15 0.95 --
max.
X [m] 0.00 0.73 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real(1.13 0.62 0.62
AreaSup. |[cm2] I\ o 113 0.00 0.00
Area Inf. [cm2] Real(1.57 1.57 1.57
Nec.|1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.02 mm, L/85505 (L: 1.89 m)

F. Ativa

0.12 mm, L/15597 (L: 1.89 m)

F. no tempo infinito

0.16 mm, L/11854 (L: 1.89 m)
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3.22.V 22
V ](13%6 ) (P31
108 C=120
o N
=
| ‘ | 206.3 C=274 \ |
I I
o
(555 o
5 ISVIEET-TR
P @ |
(_15x50 )
o . o
‘r‘ } 2010 C=324 ‘ “r
Vv 22 Tramo: V-355 Tramo: V-356
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento
min. [t-m] -- - - -0.19 -- --
X [m] -- -- -- 0.00 -- --
G 0.16 0.18 0.18 1.29 1.59 1.50
max.
X [m] 0.00 0.01 0.01 0.45 0.95 1.20
Esforgo
cortante [t] - - - - -0.65 -2.62
min.
X [m] -- -- -- -- 1.08 1.73




& CERNE

ENGENHARIA E PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 192
Vv 22 Tramo: V-355 Tramo: V-356
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.28 2.28 2.28 3.72 1.35 --
max.
X [m] 0.00 0.00 0.01 0.00 0.58 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|0.56 1.13 0.58 1.13 0.62 0.62
Area Sup. [cm?2]
Nec.|0.00 1.13 0.00 1.13 0.00 0.00
P Real|1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm?2] c@ 5
Nec.|1.13 1.13 1.13 1.13 1.13 1.13
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.|0.00 1.93 0.00 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 0.01 m)

0.02 mm, L/95096 (L: 1.73 m)

F. Ativa

0.00 mm, <L/1000 (L: 0.01 m)

0.10 mm, L/16587 (L: 1.73 m)

F. no tempo infinito

0.00 mm, <L/1000 (L: 0.01 m)

0.14 mm, L/12652 (L: 1.73 m)
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3.23.V 23
P18 ) (P10)
[ 1@1‘70 C=260 ||
| | 2010 C=430] N
o 206.3 C=290
<
| | e
108 C=125
a (15x50) | (15x50) | =
|
|| | ||
|| | ||
o o
"‘ ‘ 2010 C=716 ‘ “r
! !
1.19 tm
MyF - - =
N | N
| | _B90 | ||
v, | = |
‘ ‘ | B
VvV 23 Tramo: V-357 Tramo: V-358
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento
i, [t-m] -0.74 -- -2.61 -3.28 -- -1.15
X [m] 0.00 -- 1.91 0.00 -- 3.40
G 1.13 1.25 1.19 1.43 2.09 2.01
max.
e [m] 0.58 1.08 1.33 1.04 1.91 2.29
Esforgo
cortante [t] -0.68 -2.39 -4.52 -- -0.99 -3.12
min.
X [m] 0.58 1.20 1.83 -- 2.16 3.40
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V 23 Tramo: V-357 Tramo: V-358
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.90 1.17 0.15 3.44 2.06 0.15
max.
X [m] 0.00 0.70 1.33 0.16 1.16 2.29
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|2.07 1.89 2.36 2.36 0.62 1.13
Area Sup. [cm?2]

Nec.|1.13 0.00 1.39 1.69 0.00 1.13
- Real|1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm2] ed

Nec.|1.13 1.13 1.13 1.13 1.13 1.13
a Real|2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.|1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 0.01 mm, L/158257 (L: 1.91 m) 0.08 mm, L/43559 (L: 3.40 m)
F. Ativa 0.09 mm, L/20793 (L: 1.91 m) 0.40 mm, L/8550 (L: 3.40 m)
F. no tempo infinito 0.09 mm, L/20217 (L: 1.91 m) 0.47 mm, L/7303 (L: 3.40 m)
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3.24.V 24
(P19) (P12)
108 C=140 108 C=135
sgl‘ | | ‘Ig
| | 206.3 C=297 | |
g E
' | ]
| | (v-359) | |
| ||
| | |
| ||
o o
“‘ ’ 2010 C=297 ‘ “f
| AP
/ / \
My|<\| |/)|
\
| [\ | ]
| |
_l2.55
| |
| | -2.75
V 24 Tramo: V-359
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.76 - -0.91
X [m] 0.00 -- 1.62
CEGIERLED e 0.92 0.83 0.82
max.
X [m] 0.33 0.58 1.33
Esforgo
cortante [t] -0.56 -1.45 -2.75
min.
X [m] 0.45 1.08 1.62
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V 24 Tramo: V-359
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 2.55 1.28 0.45
max.
X [m] 0.00 0.58 1.20
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|1.13 0.84 1.13
AreaSup. |[cm2] I\ o 113 0.00 1.13
Area Inf. [em2] Real|1.57 1.57 1.57
Nec.|1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.62 m)

F. Ativa

0.04 mm, L/36817 (L: 1.62 m)

F. no tempo infinito

0.05 mm, L/29486 (L: 1.62 m)
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3.25.V 25
(P37) (P32)
| | 206.3 C=308 | |
o | | o
< <r
"1 108 |
C=115 128
of | (v360) _C€=103
: (_15x50 ) : F’r
IES ||
| -1.814
V 25 Tramo: V-360
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.34 - -0.18
X [m] 0.00 -- 1.73
CEGIERLED e 0.90 0.99 0.95
max.
X [m] 0.58 1.08 1.20
Esforgo
cortante [t] - -0.56 -1.81
min.
X [m] - 1.08 1.73
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V 25 Tramo: V-360
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.40 0.83 0.07
max.
X [m] 0.00 0.70 1.20
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real(1.13 0.62 1.13
A Sup. 2
e [em?] Nec./1.13 0.00 1.13
Area Inf [em2] Real|1.57 1.57 1.57
’ Nec. 1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
’ Nec. 1.93 1.93 1.93
F. Sobrecarga 0.00 mm, <L/1000 (L: 1.73 m)
F. Ativa 0.07 mm, L/25499 (L: 1.73 m)
F. no tempo infinito 0.09 mm, L/20143 (L: 1.73 m)
4. TERRACO
4.1. V1
Q) @ Q) @
I | “r | |
20963 C=440 1920 C=420
-ﬂll‘ 2063 C=325 | f | z10 c=450 |
H 196 C=130 2810 cil;d.; | !
i | Gagp \ |
[l | | \ |
I | | | I
"—:"‘ 2063 C=3802° camada | 3210 C--tZ!GlE-' camada 206.3 C=205
2@125 C=740
i}m 206.3 C=525 | 1@12.5 _Lmz | l
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Vi Tramo: V-401 Tramo: V-402 Tramo: V-403

Corte 15x50 15x50 15x50

Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L

m‘l,’:_‘e“m [t-m] -0.47 -- -7.53 -8.20 |-- -7.03 -8.39 |-5.92 -4.61

X [m] 0.00 -- 4.67 0.00 -- 6.98 0.00 0.64 1.14

m‘;‘)‘(‘_e“m [t-m] 2.73 [2.75 - 6.40 9.68 6.68 |-- - -

x [m] 1.46 |1.58 |- 2.27 [3.60 |4.77 |- -- --

Esforgo

cortante [t] -0.01 -3.10 -5.249 -- -3.38 |-6.96 |-- - -

min.

X [m] 1.46 3.08 4.33 -- 4.64 6.77 -- -- --

Esforco

co!'tante [t] 2.71 |0.11 |-- 8.61 3.41 -- 4.59 2,98 (2.17

max.

X [m] 0.00 1.58 -- 0.00 2.39 -- 0.00 0.64 1.14

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real(1.13 (0.79 4.71 |4.71 [0.62 (4.71 |4.71 |4.71 |4.71
Nec.[1.13 0.00 4.22 4.37 0.00 4.11 4.44 3.85 2.87

Area Inf. [cm2] Real(1.56 (1.56 |1.56 |6.04 |6.04 |6.04 [0.96 |0.62 |0.72
Nec.|1.41 1.41 0.00 4.13 5.30 4.28 0.00 0.00 0.00

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga ggz :11;11, L/40534 (L: Zgg nT)m’ L/1995 (L: ;ig nT)m’ L/3087 (L:

F. Ativa 0.30 mm, L/5583 (L:/18.30 mm, L/382 (L:4.15 mm, L/820 (L:

1.68 m) 6.98 m) 3.40 m)
F. no tempo infinito (1)2; nT)m’ L/4567 (L: élsg.ng;nm, L/373 (L: gzg mn;m, L/783 (L:
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| |
| 206.3 C=365 i
l} ﬂ
| (V-404) 108 c=120‘ |
| Ik
| |
| |
— 2010 C=480 ||
1910 C=280

340 tm

B e 00 3 014
I -

\ 3.54 t-m| H

278t
Vi Tramo: V-404
Corte 15x50
Regiao 1/3L 2/3L 3/3L
DEEEID e -3.10 - -0.38
min.
X [m] 0.00 4.25
DRI 2.34 3.54 3.31
max.
X [m] 1.41 2.54 2.91
Esforco
cortante [t] - -0.76 -2.78
min.
x [m] -- 2.79 4.25
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Vi Tramo: V-404
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
cortante [t] 4.74 1.88 --
max.
X [m] 0.00 1.54 --
Torgor min. |[t] -- -- -
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
z Real|4.62 0.62 1.13
Area Sup. cm2
S [ ] Nec.|1.73 0.00 1.13
a Real|2.36 2.36 2.36
Area Inf. [cm?2]
Nec.|1.53 1.79 1.79
Area Transv. [cm2/m] Real|2.50 2.50 2.50
’ Nec. 1.93 1.93 1.93
F. Sobrecarga 0.24 mm, L/17361 (L: 4.25 m)
F. Ativa 1.12 mm, L/3796 (L: 4.25 m)
F. no tempo infinito 1.37 mm, L/3092 (L: 4.25 m)
4.2.V 2
Hmm - | | 2016 C=440 |
:J” 206.3 C=230 | 20125 C-Z?ﬂp(amada |
| |-228 €= 2020 cdaas | |
:]H | \ |
I | | |
I 206.3 C=3102* camada | 3@12.5 ;—s;!-y camada ‘ 206.3 C=205 |
4” 2063 C=525 | 20125 ¢=740 ‘ |_
‘ 1212.5 iﬁ:}::’- ‘ ‘
f |

H 1963 C=310
I

Vz

I
V2 Tramo: V-405 Tramo: V-406 Tramo: V-407
Corte 15x50 15x50 15x50
Regido 1/3L |2/3L |3/3L |1/3L |2/3L |3/3L |1/3L |2/3L |3/3L
r“i’:‘e“m [t-m] -3.08 -- -9.13 -10.00 -- -8.68 |-10.99 -6.79 |-4.81
x [m] 0.00 |-- 4.67 0.00 |-- 6.98 |0.00 |0.64 |1.14
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V2 Tramo: V-405 Tramo: V-406 Tramo: V-407

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘;’;‘_e“m [t-m] 2.53 (2.78 |- 7.64 |10.98 |7.76 | -- - -

X [m] 1.46 1.83 -- 2.27 3.60 4.77 -- -- --

Esforgo

co’rtante [t] - -3.36 |-6.70 |-- -3.60 |-8.73 |-- -- --

min.

X [m] -- 3.08 4.33 -- 4.64 6.77 -- -- --

Esforgo

co,rtante [t] 6.38 (0.83 |-- 12.76 (3.52 |-- 8.09 4.60 (3.25

max.

X [m] 0.00 1.58 -- 0.00 2.39 -- 0.00 0.64 1.14

Torgor min. |[[t] - - - - - -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgor max. |[t] - - - - - -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real(1.79 1.63 |6.28 |6.28 |0.62 |6.48 |6.48 6.48 |5.12
Nec.|1.56 0.00 5.29 5.47 0.00 5.59 6.16 5.02 3.33

AreaIng [cm?] Real(1.56 1.56 |1.49 |7.36 |7.36 |7.36 [0.96 |0.62 |0.69
Nec.[1.43 1.43 0.00 4.95 6.15 5.04 0.00 0.00 0.00

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 2,50 (2,50 |2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.08 mm, L/19795 (L:
1.50 m)

3.40 mm, L/2052 (L:
6.98 m)

1.12 mm, L/3030 (L:
3.40 m)

F. Ativa

F. no tempo infinito

0.55 mm, L/4011 (L:
2.21 m)

19.11 mm, L/365 (L:
6.98 m)

4.71 mm,
3.40 m)

L/722 (L:

0.64 mm, L/3362 (L:
2.15 m)

20.03 mm, L/349 (L:
6.98 m)

5.12 mm,
3.40 m)

L/664 (L:
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(_P10
1‘ 18310 C=145 ‘ ‘
‘ 206.3 C=275 ‘ ‘R
‘ (V-408 ) 2010 C=145 H
N
| |
| |
‘ 2@8 C=36022 camada ‘ ‘
| 208 C=480 ‘“Q
1-3.03 tm —\4.3 tm
203 A
T |
‘ 3.62 tm ‘ ‘
| [5.97 ¢ |
| |
| 6.06 t
V2 Tramo: V-408
Corte 15x50
Regiao 1/3L 2/3L 3/3L
r‘?:e“m [t-m] -2.86 - -4.37
X [m] 0.00 4.25
DRI 3.00 3.62 2.55
max.
e [m] 1.41 2.04 2.91
Esforgo
co’rtante [t] - -2.12 -6.06
min.
X [m] 2.79 4.25
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V2 Tramo: V-408

Corte 15x50

Regido 1/3L 2/3L 3/3L

Esforgo

co!-tante [t] 5.97 1.50 --

max.

X [m] 0.00 1.54 --

Torgor min. |[[t] - -- --

X [m] -- -- --

Torgor max. [[t] - -- --

X [m] -- -- --

a Real (4.02 0.62 2.36

Area Sup.  [cm?] Nec. 1.54 0.00 2.22

Area Inf. [cm?] Real|2.01 2.01 2.01
Nec.|1.83 1.89 1.72

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93

F. Sobrecarga

0.25 mm, L/16860 (L: 4.25 m)

F. Ativa

0.93 mm, L/4563 (L: 4.25 m)

F. no tempo infinito

1.16 mm, L/3662 (L: 4.25 m)
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4.3.V 3
(P10) (P12
Il 108 c=135 206.3 C=405 |
q I
2012.5 C=180 108 o135
il (15x50) |
| |
I |
gl 2010 C=572 I
1910 C=310

V3 Tramo: V-409

Corte 15x50

Regiao 1/3L 2/3L 3/3L
r“i’:e“m [t-m] -5.27 - -0.43
X [m] 0.00 -- 4.97

Momento

max. [t-m] 1.94 3.63 3.50
X [m] 1.64 3.01 3.39

Esforco

co,rtante [t] - -0.57 -2.84
min.

X [m] - 3.26 4.89
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V3 Tramo: V-409
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 5.96 2.26 --
max.
X [m] 0.00 1.76 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
z Real|2.96 0.62 1.13
Area Sup.  [cm?] Nec. 2.70 0.00 1.13
Area Inf. [cm2] Real|2.03 2.36 2.36
Nec.|1.37 1.84 1.84
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.[1.93 1.93 1.93

F. Sobrecarga

0.15 mm, L/30915 (L: 4.54 m)

F. Ativa

1.44 mm, L/3452 (L: 4.97 m)

F. no tempo infinito

1.72 mm, L/2889 (L: 4.97 m)
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4.4.V 4
208 C=145

] 206.3 C=315 5

l 1010 C=145 ‘

| (15x50 ) Hﬁ

| |

|

210 C=460

|

)

328
/¢

-0.12 tm)
|| >26 tm I
H_Z.S? ‘ ‘
VzH \ |
—4.4} 1
V4 Tramo: V-410
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -- - -3.28
X [m] 3.85
CEGIERLED e 2.17 2.26 1.23
max.
X [m] 1.21 1.58 2.58
Esforgo
cortante [t] - -1.67 -4.44
min.
X [m] 2.46 3.85
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V4 Tramo: V-410
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.57 0.47 --
max.
X [m] 0.00 1.33 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
z Real|0.62 0.62 1.79
A Sup. 2
reasup. [cm*] Inec 0.00 0.00 1.66
P Real|1.57 1.57 1.57
Area Inf. [cm?2]
Nec. 1.14 1.14 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
’ Nec. 1.93 1.93 1.93
F. Sobrecarga 0.05 mm, L/61844 (L: 3.29 m)
F. Ativa 0.56 mm, L/6841 (L: 3.85 m)
F. no tempo infinito 0.66 mm, L/5791 (L: 3.85 m)
4.5.V5
P13 P14 P15
1916 C=330
] 2063 C=340 | | |
20110 C=730
1 | | |
(v-411) (v-412)
1 | Geso) | |
Il | | |
1 | | |
ﬁ” 22110 C=440 | | I

2@6.3 C=505
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V5 Tramo: V-411 Tramo: V-412 Tramo: V-413

Corte 15x50 15x50 15x50

Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L

m‘l,’r:‘_‘e“m [t-m] - - -1.66 -2.24 -1.62 |-1.55 -1.49 |-2.37 -6.39

X [m] -- -- 3.85 0.00 0.33 0.99 0.00 2.32 3.52

mgr)zento [t-m] 2,59 (2.84 2.11 |-- -- -- -- -- --

X [m] 1.21  [1.71  |2.59 |- -- -- -- -- --

Esforgo

cortante [t] - -1.39 |-3.61 -- -0.05 -1.49 |-0.35 |-2.25 |-3.57

min.

X [m] -- 2.46 3.85 -- 0.58 0.99 1.07 2.32 3.52

Esforgo

co!'tante [t] 2.36 |0.67 |-- 2.09 1.18 |0.34 1.35 |-- --

max.

X [m] 0.01 1.34 -- 0.00 0.33 0.71 0.00 -- --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real|0.62 (0.62 |1.57 |1.57 1.57 |1.57 1.57 |[3.23 |3.58
Nec.|0.00 0.00 1.13 1.13 1.13 1.13 1.13 1.74 3.33

Area Inf. [cm2] Real{1.57 (1.57 |1.57 |0.75 |0.62 |0.62 |0.62 |[0.62 |0.81
Nec.[1.43 1.43 1.31 0.00 0.00 0.00 0.00 0.00 0.00

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga g;; :11;11, L/33969 (L: 23; :11;11, L/92083 (L: ;(2)3 nT)m’ L/5629 (L:

F. Ativa 0.70 mm, L/5478 (L:/0.16 mm, L/12531 (L:/6.90 mm, L/1021 (L:

3.85 m) 1.99 m) 7.05 m)
F. no tempo infinito gg; nT)m’ L/4244 (L: 2;3 nT)m’ L/9918 (L: ;gg I‘nn)1m, L/947 (L:
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(P15) (CAEY (P16) (P17) (r18)
C=pa0 2063 clad0 | \ 2063 C=250 |
. 20116 C=440
| | \ \ 198 =195
Va1 2010 255
| 50 ‘ (560) ‘ (560) !
| | \ \ |
I | \ \ |
| 2910 CE735 | | . 198 C=310 |
— 1020 -:.l 520 2053 L8
| | |
;Einm l:]
\\155@ R
| ~ — ‘ —————jm

V5 Tramo: V-414 Tramo: V-415 Tramo: V-416
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] -5.98 |-- -6.27 -6.92 |-4.65 |-3.27 |-1.60 |-- -3.26
X [m] 0.00 - 6.98 0.00 0.64 1.14 0.00 -- 4.25
Momento
Max. [t-m] 5.60 |(7.91 |5.53 |-- -- -- 1.42 [1.62 |0.72
X [m] 2.27 3.60 4.77 -~ -~ - 1.41 1.91 2.91
Esforgo
cortante [t] - -2.68 [-6.92 |-- -- -- -- -1.48 |-3.31
min.
X [m] -- 4.64 6.98 -~ -~ -- -- 2.79 4.25
Esforgo
cortante [t] 6.88 [2.50 |-- 3.68 (3.05 |2.37 |2.47 |0.63 |--
max.
X [m] 0.00 2.39 - 0.00 0.64 1.14 0.04 1.54 --
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- - -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
P [cm?] Real(3.58 [0.62 4.02 [4.02 (4.02 (4.02 |4.02 |0.62 |2.07
P Nec.|3.27 0.00 3.48 3.62 3.14 2.18 1.13 0.00 1.76

a Real 4.71 (4.71 |4.71 |0.76 |0.62 |(0.62 [1.13 1.13 1.13
Area Inf. [cm2]

Nec.|3.43 4.16 3.43 0.00 0.00 0.00 1.13 1.13 1.13
a Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Area Transv. | [cm2/m]

Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

3.49 mm, L/2000 (L:0.68 mm, L/5000 (L:0.05 mm, L/69613 (L:
F:Sobrecarga 6.98 m) 3.40 m) 3.61 m)
F. Ativa 16.86 mm, L/414 (L:2.70 mm, L/1259 (L:0.28 mm, L/12851 (L:
. 6.98 m) 3.40 m) 3.58 m)
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V5 Tramo: V-414 Tramo: V-415 Tramo: V-416
Corte 15x50 15x50 15x50
Regido 1/3L [2/3L [3/3L |1/3L [2/3L [3/3L |1/3L [2/3L [3/3L

F. no tempo infinito

17.15 mm, L/407 (L:
6.98 m)

2.92 mm, L/1163 (L:
3.40 m)

0.34 mm, L/10695 (L:
3.62 m)

(P18) (P19 )
;'_/ L'_r)
| 206.3 C=425 |
108 |c=195 i
(V-417) 1@8 C=135
2010 CE255
F (15x50) JiEs
| 1
| 1
‘ 2010 C=555 ‘ ‘%
‘ 1@10 C=345 ‘ ‘
3,65 tm
T 4}_—0.6 tm
T
519 i
| -
| 363t
V5 Tramo: V-417
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento  /; 1 -3.59 - -0.58
min.
x [m] 0.00 - 4.97
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V5 Tramo: V-417

Corte 15x50

Regiao 1/3L 2/3L 3/3L

m‘;‘;‘_e“m [t-m] 2.51 3.89 3.67

X [m] 1.64 2.89 3.39

Esforgo

co’rtante [t] - -0.78 -3.63

min.

X [m] - 3.26 4.97

Esforgo

co!-tante [t] 5.19 1.90 --

max.

X [m] 0.00 1.76 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm2] Real |2.07 0.62 1.13
Nec.|1.85 0.00 1.13

AreaIng [cm?] Real|2.36 2.36 2.36
Nec.|1.60 1.97 1.96

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga

0.58 mm, L/8508 (L: 4.97 m)

F. Ativa

2.19 mm, L/2273 (L: 4.97 m)

F. no tempo infinito

2.49 mm, L/1997 (L: 4.97 m)
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4.6.V 6

(P20) (P21) (P22 )

| | 148 C=230 | |
[ I‘ ﬂ

I 206.3 C=574 | | |
SR | 4

N | |

?8 C=115 (v-418) (v-419)

gh’ ] (15x50) (5500 |

| | |

N | |

g | 2010 C=435 ‘ l
1010 C=305 206.3 C=164 ol

T

-6.08 t
V 6 Tramo: V-418 Tramo: V-419
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
r“i’:‘e“m [t-m] -0.72 - -1.78 -1.63 -0.80 -0.31
X [m] 0.00 -- 3.55 0.00 0.34 0.71
Momento
MAx. [t-m] 3.45 3.88 3.03 -- -- --
X [m] 1.06 1.69 2.44 -- -- --
Esforco
cortante [t] - -1.83 -6.08 - - -
min.
X [m] -- 2.31 3.55 -- -- --
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V 6 Tramo: V-418 Tramo: V-419
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 5.11 1.34 - 2.86 1.79 1.08
max.
X [m] 0.00 1.19 -- 0.00 0.34 0.71
Torgcor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
A G [em?] Real(1.13 0.62 1.13 1.13 1.13 1.13
Nec.|1.13 0.00 1.13 1.13 1.13 1.13
Area Inf. [cm?] Real(2.36 2.36 2.36 0.62 0.62 0.62
Nec.|1.95 1.97 1.84 0.00 0.00 0.00
Acm e e Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.45 mm, L/7864 (L: 3.55 m)

0.01 mm, L/139872 (L: 1.99 m)

F. Ativa

1.25 mm, L/2832 (L: 3.55 m)

0.09 mm, L/21644 (L: 1.99 m)

F. no tempo infinito

1.46 mm, L/2436 (L: 3.55 m)

0.11 mm, L/17296 (L: 1.99 m)
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4.7.V 7
(P23) (P24 ) P25
' 1®1T C=275
|| 1M
| | 206.3 C=300 2N toeis Hos
| | |
198 C=115 (Vv-420) (v-421)
al (15x50) | Gsxs0)
|| | |
|| | |
a | 2010 C=43! | ]
‘ 10125 C=345 ‘ 206.3 C=184 HEG
|| N I
I o1 t-do_loj tm

-9.49 {

V7 Tramo: V-420 Tramo: V-421

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:‘e“m [t-m] -0.80 - -3.96 -2.40 -1.19 -0.39
x [m] 0.00 -- 3.35 0.00 0.33 0.71
G 4.05 4.56 3.43 - - -
maxX.

x [m] 1.06 1.56 2.31 -- -- --
Esforgo

cortante [t] - -2.93 -9.49 - - -0.49
min.

x [m] -- 2.19 3.35 -- -- 0.99
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V7 Tramo: V-420 Tramo: V-421
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 6.27 1.49 - 4.26 2.79 1.79
max.
X [m] 0.00 1.19 -- 0.00 0.33 0.71
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
A G [em?] Real(1.13 0.62 2.36 2.36 2.36 2.36
Nec.|1.13 0.00 2.19 1.74 1.40 1.13
Area Inf. [cm?] Real(2.80 2.80 2.80 0.62 0.62 0.62
Nec.|2.32 2.32 2.20 0.00 0.00 0.00
Acm e e Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.73 mm, L/4576 (L: 3.35 m)

0.02 mm, L/114027 (L: 1.99 m)

F. Ativa

1.64 mm, L/2047 (L: 3.35 m)

0.15 mm, L/13290 (L: 1.99 m)

F. no tempo infinito

1.72 mm, L/1944 (L: 3.35 m)

0.14 mm, L/14635 (L: 1.99 m)
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4.8.V8
P26 (P27) P28
‘ ‘ 2@1& C=255 | ‘
206.3 C=325 "
o
Al | | |
‘ ]@8 C=115 (Vv-422 ) (Vv-423 ) H
a‘ {_15x50 ) (_15x50 )
[ | | |
[ | | |
| | |
& 20110 C=435
‘ ‘ 1910 C=235 | 206.3 C=164 |UQ
| | 100
C=6

&

tm

| 529t [
V8 Tramo: V-422 Tramo: V-423
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:‘e“m [t-m] -0.64 - -2.62 -2.70 -1.54 -0.70
x [m] 0.00 ~ 3.55 0.00 0.33 0.71
G 2.73 2.99 2.00 - - 0.15
maxX.
x [m] 1.06 1.44 2.44 ~ ~ 0.99
Esforgo
cortante [t] - -1.91 -5.29 - - -
min.
x [m] — 2.31 3.55 ~ ~ ~
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\A ] Tramo: V-422 Tramo: V-423
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.63 0.94 - 4.26 3.34 2.76
max.
X [m] 0.00 1.19 -- 0.00 0.33 0.71
Torgor min. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
- Real|1.13 0.62 1.57 1.57 1.57 1.57
Area Sup. [cm?2]
Nec.|1.13 0.00 1.47 1.47 1.46 1.13
a Real(2.36 2.36 2.19 0.62 0.62 1.13
Area Inf. [cm?2]
Nec.|1.51 1.51 1.31 0.00 0.00 1.13
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 0.10 mm, L/34646 (L: 3.55 m) 0.02 mm, L/86269 (L: 1.98 m)
F. Ativa 0.59 mm, L/6029 (L: 3.55 m) 0.18 mm, L/11128 (L: 1.98 m)
F. no tempo infinito 0.76 mm, L/4690 (L: 3.55 m) 0.22 mm, L/8850 (L: 1.98 m)
4.9.V9
%J P23 P20 ) @'_\R
I 2063 C=440 | 2063 C=270 \ et [z
- 18125 C=235 2@8 C=195
:: H szlJ C=260 108 cless 98 €= “k" ‘:
Il | | \ ']
H 2063 C 022 camr | 2@6.3 C=3102% camada | JOLSC 390 ‘ ‘
ql 20110 C=570 | 206.3 C=495 | \ n
1210 C=415 ‘
| | | |
H 2,00t ‘ ‘
v /R\E - jm
YI'TE\ SR N~

|
|
|
|
|

V9 Tramo: V-424 Tramo: V-425 Tramo: V-426

Corte 15x50 15x50 15x50

Regido 1/3L [2/3L [3/3L |1/3L [2/3L |3/3L |1/3L [2/3L [3/3L
::‘i’:‘e“m [t-m] -- -- -4.66 -4.89 -- -2.50 |-2.74 |-- -0.29
x [m] - - 513 |0.00 |- 4.57 0.00 |- 3.20
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\A"] Tramo: V-424 Tramo: V-425 Tramo: V-426

Corte 15x50 15x50 15x50

Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L

m‘;’;‘_e“m [t-m] 4.95 |5.22 (2.99 1.00 [2.19 (1.74 1.52 (2.67 |2.27

X [m] 1.65 2.15 3.53 1.49 2.49 3.12 1.02 1.52 2.15

Esforgo

co’rtante [t] -- -2.71 |-5.32 |-- -1.04 |-3.34 |-- -1.02 |-3.14

min.

X [m] -- 3.40 5.03 -- 2.99 4.49 -- 2.02 3.20

Esforgo

co,rtante [t] 3.88 (0.72 |-- 5.14 1.88 |-- 5.19 (3.00 |--

max.

X [m] 0.00 1.78 -- 0.00 1.62 -- 0.00 1.15 --

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real0.62 (0.62 2.80 [2.80 |0.62 |[1.51 1.51 |0.62 1.13
Nec.|0.00 0.00 2.54 2.56 0.00 1.39 1.42 0.00 1.13

AreaIng [cm?] Real(2.98 (2,98 |2.98 |1.25 1.25 1.25 1.57 1.57 1.57
Nec.(2.71 2.71 2.07 1.13 1.13 1.13 1.34 1.34 1.30

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 2,50 (2,50 |2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

2.03 mm, L/2523 (L:
5.13 m)

0.07 mm, L/53403 (L:
3.60 m)

0.05 mm, L/68684 (L:
3.20 m)

F. Ativa

F. no tempo infinito

5.50 mm,
5.13 m)

L/933 (L:

0.36 mm, L/9994 (L:
3.62 m)

0.45 mm, L/7159 (L:
3.20 m)

5.72 mm,
5.13 m)

L/897 (L:

0.44 mm, L/8238 (L:
3.61 m)

0.54 mm, L/5906 (L:
3.20 m)
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4.10.V 10
P27 P24 P21 (P13)
[l | | 1@63c=310 |
206.3 C=270
| 2096.3 C=430 ‘ | ! 208
1916 C=250
[ 200 o265 | |
-
I \ | |
I \ I |
I 206.3 C=3202° camada | 206.3 C=89'L |
ﬂ“ 2@10 C=570 ‘ 1912.5 C=360 | |

H 1910 C=420 |

VvV 10 Tramo: V-427 Tramo: V-428 Tramo: V-429
Corte 15x50 15x50 15x50
Regiao i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |3/3L
m‘i’:‘e“m [t-m] - - -5.79 -6.21 |-- -1.60 -2.23 |-1.46 |-1.80
X [m] -- - 5.13 0.00 -~ 4.57 0.00 0.52 1.20
PEED e 5.17 |5.42 (3.02 |1.55 |3.13 [2.80 |-- - -
max.
X [m] 1.65 2.03 3.53 1.49 2.62 3.12 -- -- --
Esforgo
cortante [t] - -2.84 |-6.27 |-- -0.90 |-3.89 |-- -0.19 |-1.31
min.
X [m] -- 3.40 5.13 -- 2.99 4.57 -- 0.77 1.20
Esforco
cortante [t] 493 (0.76 |-- 7.52 (2.32 |-- 2.27 |0.52 |--
max.
X [m] 0.00 1.78 -- 0.00 1.62 -- 0.00 0.52 --
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] - -- -- - - -- -- -- --
Torgor max. |[t] -- - - - - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real/0.62 |0.62 |3.58 |[3.58 [0.62 [1.32 1.32 1.32 1.32
Area Sup. [cm?2]

Nec.|0.00 0.00 3.23 3.28 0.00 1.13 1.13 1.13 1.13
a Real(2.98 (2,98 |2.98 |1.85 1.85 1.85 |0.62 |0.62 |0.62
Area Inf. [cm2]

Nec.|2.81 2.81 2.13 1.22 1.58 1.57 0.00 0.00 0.00
Area Transv. [cm2/m] Real 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
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V10 Tramo: V-427 Tramo: V-428 Tramo: V-429
Corte 15x50 15x50 15x50
Regiao i/3L. |2/3L 3/3L (1/3L (2/3L 3/3L |1/3L |2/3L (3/3L
‘Nec. 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
2.23 mm, L/2298 (L:0.15 mm, L/26699 (L:/0.00 mm, <L/1000 (L:
L S L 5.13 m) 4.14 m) 1.20 m)
F. Ativa 5.69 mm, L/902 (L:0.81 mm, L/5036 (L:/0.04 mm, L/29262 (L:
. 5.13 m) 4.09 m) 1.20 m)
i - 5.83 mm, L/880 (L:0.98 mm, L/4161 (L:0.05 mm, L/22600 (L:
F. no tempo infinito 5.13 m) 4.09 m) 1.20 m)
(P13)
| 1910|C=260 ||
238 C=620 206.3 C=285
| \ ‘ ‘,_n
\ \ A~
‘ V-430 ‘ (V-431 108 C=11 \
(15x50 ) (_15x50 4
20310 C=440 ot

| 108 C=225 !
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vV 10 Tramo: V-430 Tramo: V-431

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L

m‘l?r:‘_‘e“m [t-m] -1.16 -0.24 -2.00 -2.91 - -0.96

X [m] 0.00 1.27 2.00 0.00 -- 3.40

m‘;’;‘_e“m [t-m] 0.31 0.75 0.72 1.36 2.10 2.01

x [m] 0.65 1.27 1.40 1.02 1.77 2.27

Esforco

co’rtante [t] -0.01 -1.26 -3.19 -- -0.79 -3.36

min.

X [m] 0.65 1.27 2.00 -- 2.15 3.40

Esforco

co!'tante [t] 3.22 1.01 0.11 4.17 1.80 --

max.

X [m] 0.00 0.77 1.40 0.00 1.15 --

Torgor min. |[t] - - - -- -- --

X [m] -- -- -- -- -- --

Torcor max. |[t] -- -- -- -- -- --

X [m] -- -- -- -- -- --

Area Sup. [cm?] Real|1.32 1.55 1.79 1.79 0.62 1.13
Nec.|1.13 1.13 1.13 1.50 0.00 1.13

AreaIng [cm?] Real|1.13 1.13 1.13 1.57 1.57 1.57
Nec.|1.13 1.13 1.13 1.13 1.13 1.13

Area Transv. [cm?/m] Real|2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 2.00 m)

0.07 mm, L/50241 (L: 3.40 m)

F. Ativa
F. no tempo infinito

0.02 mm, L/33806 (L: 0.69 m)

0.38 mm, L/8941 (L: 3.40 m)

0.02 mm, L/79847 (L: 1.83 m)

0.47 mm, L/7291 (L: 3.40 m)




<

CERNE

ENGENHARIA E PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 223
4.11.V 11
(P28 (p25) (P22} (P14)
N | pocars |
[ES
|| 2063 C=435 ‘ 2063 =500 | Hl.
wy o
N 198 d=205 \ | |
198 C=150 201D C=280
d P | N
| | \ | |
I | \ | |
| 1910 £=310 | 206.3 C=665 | ||‘K}
& 2010 C=571 )
‘ ‘ 198 C=335 ‘ | ‘
|| | ey ||
_ ==
My = S —_ + - — Bitdm
I | |

w

\L 02711
[ |1
A\ § Tramo: V-432 Tramo: V-433 Tramo: V-434
Corte 15x50 15x50 15x50
Regido i/3L |2/3L 3/3L |1/3L |2/3L (3/3L |1/3L |2/3L |(3/3L
m‘i’:‘e“m [t-m] -0.68 | -- -3.37 -3.22 -- -1.12 |-1.49 |-1.05 |-0.97
X [m] 0.00 - 4.81 0.00 -~ 4.42 0.00 0.45 1.13
MomehtoR s e 3.26 (3.40 (1.80 0.56 (1.59 |1.42 |-- - -
max.
X [m] 1.53 1.90 3.28 1.42 2.54 3.04 -- -- --
Esforgo
cortante [t] - -1.85 |-4.02 |-- -0.54 |-2.42 |-- - -0.21
min.
X [m] -- 3.15 4.81 -- 2.92 4.42 -- -- 1.13
Esforco
cortante [t] 3.09 |0.54 |-- 3.29 1.39 |- 1.76 1.25 |0.99
max.
X [m] 0.00 1.65 -- 0.00 1.54 -- 0.00 0.45 0.82
Torcor min. |[t] -- - - -- - -- -- -- --
X [m] - -- -- - - -- -- -- --
Torgor max. |[t] -- - - - - -- -- -- --
X [m] - -- -- - - -- -- -- --
a Real/1.13 [0.62 2.07 |2.07 |0.62 |1.13 1.13 1.13 1.13
Area Sup. [cm?2]

Nec./1.13 0.00 1.80 1.79 0.00 1.13 1.13 1.13 1.13
a Real|2.36 (2.36 2.03 1.13 1.13 1.13 |0.62 |0.62 |0.62
Area Inf. [cm2]

Nec.[1.72 1.72 1.28 1.13 1.13 1.13 0.00 0.00 0.00
Area Transv. [cm2/m] Real 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
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V11l Tramo: V-432 Tramo: V-433 Tramo: V-434
Corte 15x50 15x50 15x50
Regiao i/3L |2/3L 3/3L (1/3L (2/3L (3/3L |(1/3L |2/3L |3/3L
‘Nec. 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
0.17 mm, L/28807 (L:/0.03 mm, L/104848/0.01 mm, L/163789
L S L 4.81 m) (L: 3.22 m) (L: 2.25 m)

F. Ativa

1.28 mm, L/3742 (L:
4.81 m)

0.34 mm, L/10820 (L:
3.73 m)

0.14 mm, L/15686 (L:
2.25 m)

F. no tempo infinito

1.55 mm, L/3101 (L:
4.81 m)

0.40 mm, L/9192 (L:
3.69 m)

0.18 mm, L/12744 (L:
2.25 m)

4.12. V12

(p1s)

| 4@8 C=115 | a

K“M | | 2063 C=300 |
B 2@6.3 C=155 2012.5 C=235 S 0
Al 1%

108 C=180

X (V-435) | (v-436) 108 C=115 |
| | e
23110 C=440 o

4 | 206.3 C=292 | 1910 €=295 N

vz "k\
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Vi2 Tramo: V-435 Tramo: V-436

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L

m‘l?r:‘_‘e“m [t-m] -0.52 - -3.12 -4.75 - -1.39

X [m] 0.00 -- 1.92 0.00 -- 3.40

m‘;’;‘_e“m [t-m] 0.81 0.74 - 2.72 4.30 4.04

X [m] 0.44 0.69 -- 1.02 1.90 2.27

Esforco

co’rtante [t] -0.40 -2.37 -5.20 -- -1.17 -7.57

min.

X [m] 0.56 1.19 1.92 -- 2.15 3.40

Esforco

co!'tante [t] 2.20 0.17 - 11.88 3.10 --

max.

X [m] 0.00 0.69 -- 0.00 1.15 --

Torgor min. |[t] - - - -- -- --

X [m] -- -- -- -- -- --

Torgor max. |[t] -- -- -- -- -- --

X [m] -- -- -- -- -- --

Area Sup. [cm?] Real|1.13 0.85 2.96 2.96 0.62 1.13
Nec.|1.13 0.00 2.43 2.76 0.00 1.13

AreaIng [cm?] Real|1.13 1.13 0.75 2.36 2.36 2.36
Nec.|1.13 1.13 0.00 1.91 2.18 2.18

Area Transv. [cm?/m] Real|2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.92 m)

0.49 mm, L/6876 (L: 3.40 m)

F. Ativa

F. no tempo infinito

0.02 mm, L/34216 (L: 0.81 m)

1.26 mm, L/2704 (L: 3.40 m)

0.03 mm, L/29432 (L: 0.89 m)

1.40 mm, L/2429 (L: 3.40 m)
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4.13.V 13

¥

2@6.3 C=630
| — | — |
| (5x50) | (i5x50) |
| | |
| | |

4 | 2010 C=680 ”&

H 1@10 C=260 H

V13 Tramo: V-437 Tramo: V-438

Corte 15x50 15x50

Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
M‘?me“to [tm] - - - - - -
min.

X [m] -- -- -- -- --

PEERD ) 0.86 1.05 1.03 2.87 3.30 2.79
max.

X [m] 0.65 1.15 1.40 1.17 1.92 2.67
Esforgo

cortante [t] - -0.08 -0.38 - -1.01 -2.46
min.

X [m] - 1.27 1.77 -- 2.55 3.80
Esforgo

cortante [t] 1.28 0.55 - 1.75 0.85 -
max.

X [m] 0.02 0.77 - 0.30 1.30
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V13 Tramo: V-437 Tramo: V-438
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Torcor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|0.62 0.62 0.62 0.62 0.62 0.62
Area Sup. [cm?2]

Nec.|0.00 0.00 0.00 0.00 0.00 0.00
- Real|1.57 1.57 1.57 2.36 2.36 2.36
Area Inf. [cm?2]

Nec.|1.13 1.13 1.13 1.62 1.67 1.60
Area Transv. [cm?/m] Real(2.50 2.50 2.50 2.50 2.50 2.50

’ Nec. 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga 0.31 mm, L/19268 (L: 6.05 m) 0.40 mm, L/14940 (L: 6.05 m)
F. Ativa 1.16 mm, L/5226 (L: 6.05 m) 1.54 mm, L/3936 (L: 6.05 m)
F. no tempo infinito 1.58 mm, L/3828 (L: 6.05 m) 2.10 mm, L/2886 (L: 6.05 m)
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4.14.V 14
P16
@8 c=ms 1016 =250 N
oJ
] | 2063 C=686 ||
& : A
| | | | |
{ - —
(V-439) 108 C=11
3 | =0 B
| | | | |
| | | |
| | | | .,
. 2010 C=440 Q
q | 2063 C=291 I 1810 C=270 | |
198 C=205

[Fal
N‘l

_S‘O.St 6421
V 14 Tramo: V-439 Tramo: V-440
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.55 - -2.87 -4.25 -- -1.32
X [m] 0.00 - 1.91 0.00 -- 3.40
G 0.86 0.80 - 2.35 3.67 3.47
max.
X [m] 0.44 0.69 -- 1.02 2.02 2.27
Esforgo
cortante [t] -0.44 -2.39 -5.08 - -1.07 -6.42
min.
X [m] 0.56 1.19 1.91 -- 2.15 3.40




& CERNE

ENGENHARIA E PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R00 . 229

V 14 Tramo: V-439 Tramo: V-440
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.36 0.28 - 9.75 2.88 --
max.
X [m] 0.00 0.69 -- 0.00 1.15 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real(1.13 1.22 2.64 2.64 0.62 1.13
Area Sup. [cm?2]

Nec.|1.13 0.00 2.14 2.44 0.00 1.13
a Real(1.13 1.13 1.07 2.36 2.36 2.36
Area Inf. [cm?2]

Nec.|1.13 1.13 0.00 1.64 1.86 1.86
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.18 mm, L/18797 (L: 3.40 m)

F. Ativa

0.03 mm, L/43883 (L: 1.22 m)

0.74 mm, L/4597 (L: 3.40 m)

F. no tempo infinito

0.02 mm, L/39377 (L: 0.67 m)

0.91 mm, L/3715 (L: 3.40 m)
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4.15.V 15
= @
A 2010 €=39 | 2063 C=295 ||
I\ " Tun
. (q\]
y (V-441) @63 C=120 (V-442) 108 C:1‘|‘5 |
| | (5x50) - RE
| | | ||
| | ||
| 2010 C=686 ot
|
| N
M | <~
<
y
| | |
| |
|
E
vz ! |
| |
V 15 Tramo: V-441 Tramo: V-442
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento
min. [t:m] -0.55 -0.35 -2.30 -3.29 -- -1.00
p'e [m] 0.00 1.19 1.91 0.00 - 3.40
G 0.57 0.37 0.34 1.88 2.80 2.68
max.
X [m] 0.00 0.94 1.31 1.02 1.77 2.27
Esforgo
cortante [t] -0.62 -1.68 -3.29 -- -0.83 -4.95
min.
X [m] 0.56 1.19 1.91 - 2.15 3.40
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VvV 15 Tramo: V-441 Tramo: V-442
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 1.68 0.56 0.00 7.46 2.15 --
max.
X [m] 0.00 0.69 1.31 0.00 1.15 --
Torgor min. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- - - -
X [m] -- -- -- -- -- --
P Real(1.57 1.57 1.57 1.88 0.62 1.13
Area Sup. [cm?2]
Nec.|1.13 1.13 1.33 1.78 0.00 1.13
P Real|1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm?2] 5
Nec.|1.13 1.13 1.13 1.27 1.41 1.40
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.13 mm, L/25241 (L: 3.40 m)

F. Ativa

0.03 mm, L/39101 (L: 1.07 m)

0.54 mm, L/6349 (L: 3.40 m)

F. no tempo infinito

0.01 mm, L/65391 (L: 0.82 m)

0.66 mm, L/5113 (L: 3.40 m)
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4.16.V 16
P18) (P10)
| 2®8|C:250 a
| | 2@6.3 =155 181d c=250 263 C=285 ||

Q| |2

|| 108 | | |

c=100  (V-443) (v-444) 108 C=115

ﬂ ‘ (_15x50 ) | (L15x50 ) ‘ ‘Q

ﬂ‘ ‘ ‘ 2010 C=686 } }ﬁ
| ‘ -3.31tm ‘ |
[0.58 tm rad
My =< |
| ‘ 1.18 tm | ‘ |
| \_3.02 | ||
Z \ I \ .
|| -3.85 { @
V 16 Tramo: V-443 Tramo: V-444
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento i/, j -0.54 - -2.01 -3.25 - -1.04
min.
x [m] 0.00 -- 1.91 0.00 -- 3.40
PG 1.06 1.18 1.05 1.34 2.08 2.00
maxX.
x [m] 0.56 0.94 1.31 1.02 1.77 2.27
Esforgo
cortante [t] -0.42 -1.91 -3.85 - -0.85 -3.27
min.
x [m] 0.56 1.19 1.91 -- 2.15 3.40
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V 16 Tramo: V-443 Tramo: V-444
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 3.02 1.01 0.00 3.80 1.97 0.06
max.
X [m] 0.00 0.69 1.31 0.02 1.15 2.27
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|1.13 0.90 1.79 1.79 0.62 1.13
Area Sup. [cm?2]

Nec.|1.13 0.00 1.13 1.67 0.00 1.13
- Real|1.57 1.57 1.57 1.57 1.57 1.57
Area Inf. [cm2] ed

Nec.|1.13 1.13 1.13 1.13 1.13 1.13
a Real|2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]

Nec.|1.93 1.93 1.93 1.93 1.93 1.93
F. Sobrecarga 0.01 mm, L/157787 (L: 1.91 m) 0.08 mm, L/42371 (L: 3.40 m)
F. Ativa 0.08 mm, L/22663 (L: 1.91 m) 0.39 mm, L/8601 (L: 3.40 m)
F. no tempo infinito 0.09 mm, L/20498 (L: 1.91 m) 0.46 mm, L/7306 (L: 3.40 m)
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4.17.V 17
(P19) (P12)
198 C=115 198 C=115
2] B
206.3 C=267
al | RIS
RN =7 B
| | (_15x50 ) ‘ |
| | | |
| |
m.

N‘ ’ 2010 C=267 } ‘ﬁ

[0.59 tm| /Wm

I\/Iyﬂ
\I\-ﬁ/\l

| o1 | |

‘ | -1.85 1
V17 Tramo: V-445
Corte 15x50
Regido 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.57 - -0.55
X [m] 0.00 -- 1.62
CEGIERLED e 0.76 0.74 0.74
max.
X [m] 0.44 0.56 1.19
Esforgo
cortante [t] -0.26 -1.06 -1.85
min.
X [m] 0.44 1.06 1.62
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V17 Tramo: V-445
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 2.12 1.13 0.29
max.
X [m] 0.00 0.56 1.19
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real|1.13 0.73 1.13
Area Sup.  [cm?] Nec. 1.13 0.00 1.13
Area Inf. [em2] Real|1.57 1.57 1.57
Nec.|1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.|1.93 1.93 1.93
F. Sobrecarga 0.00 mm, <L/1000 (L: 1.62 m)
F. Ativa 0.04 mm, L/37609 (L: 1.62 m)
F. no tempo infinito 0.05 mm, L/30086 (L: 1.62 m)
5. COBERTURA
5.1.V1
? ?
1910 C=360 "
1:[: 2063 C=3% : 206.3 C=440 ZE% e ::g‘,
I 108 c-130 ZGJSE?;;MD | I
! | | I
[l \ \ [l
Il \ \ [l
ﬁh 2063 C=525 t 208 C=735 2096.3 C=225 |ﬂ

19125 C=595

) 108 C=390 ‘ c=80||5
349 3
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Vi Tramo: V-501 Tramo: V-502 Tramo: V-503

Corte 15x50 15x50 15x50

Regido i/3. 2/3. 3/3L |1/3L |2/3L 3/3L |1/3L |2/3L |3/3L

m‘l?r:‘_‘e“m [t-m] -0.28 -- -3.40 -3.43 |-- -2.71 -3.09 -1.69 -0.85

X [m] 0.00 -- 4.67 0.00 -- 6.98 0.00 0.57 1.13

m‘;’)‘(‘_e“m [t-m] 1.60 1.64 |-- 2.50 3.69 [2.79 |- - 0.17

X [m] 1.33 1.67 -- 2.09 3.49 4.89 -- -- 1.70

Esforco

co’rtante [t] - -1.50 |-3.33 |-- -1.06 |-3.75 |-- -- --

min.

X [m] -- 3.00 4.67 -- 4.54 6.98 -- -- --

Esforco

co!'tante [t] 1.92 [0.12 |-- 3.96 1.27 |-- 2.80 (2.19 1.59

max.

X [m] 0.00 1.67 -- 0.00 2.44 -- 0.00 0.57 1.13

Torgor min. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Torgcor max. |[t] -- - - -- -- -- -- -- --

X [m] -- -- -- -- -- -- -- -- --

Area Sup. [cm2] Real/1.13 [0.62 |1.88 [1.88 |0.62 |1.79 1.79 1.79 1.79
Nec.[1.13 0.00 1.77 1.77 0.00 1.48 1.57 1.24 1.13

Area Inf. [cm2] Real/1.13 (1.13 |1.02 [2.23 |2.23 (2.23 |0.72 |0.62 (1.13
Nec.[1.13 1.13 0.00 1.51 1.87 1.63 0.00 0.00 1.13

Area Transv. [cm2/m] Real(2.50 (2,50 |2.50 |2.50 |2.50 |2.50 [2.50 |2.50 |2.50
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga ?LOiG?m,) L/361716 g;g nn:;n, L/26762 (L: ?L0;4g1:11,) L/281771

F. Ativa

F. no tempo infinito

0.47 mm, L/8108 (L:
3.81 m)

3.21 mm, L/2171 (L:
6.98 m)

0.64 mm, L/5344 (L:
3.40 m)

0.53 mm, L/7269 (L:
3.82 m)

3.76 mm, L/1856 (L:
6.98 m)

0.74 mm, L/4577 (L:
3.40 m)
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5.2.V2
(P10) (P12)
‘ | 206.3 C=572 | ‘
4! |
| |
108 C=135 (V-504 108 C=135
?’Qiﬂ (15x50) Hm
| |
| |
4 2010 C=572 Jis
1210 C=310

2.84

L e \
-2.80 t
V2 Tramo: V-504
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.62 - -0.36
X [m] 0.00 -- 4.97
Momento
MAX. [t-m] 2.90 3.31 2.84
X [m] 1.55 2.49 3.42
Esforco
cortante [t] - -0.79 -2.80
min.
X [m] - 3.11 4.97
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V2 Tramo: V-504
Corte 15x50
Regido 1/3L 2/3L 3/3L
Esforgo
cortante [t] 2.84 0.83 --
max.
X [m] 0.00 1.87 --
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
a Real(1.13 0.62 1.13
Area Sup. cm?
¥ [ ] Nec./1.13 0.00 1.13
a Real|2.36 2.36 2.36
Area Inf. [cm?2]
Nec.|1.58 1.67 1.55
Area Transv. [cm2/m] Real|2.50 2.50 2.50
) Nec. 1.93 1.93 1.93
F. Sobrecarga 0.24 mm, L/20837 (L: 4.97 m)
F. Ativa 2.22 mm, L/2243 (L: 4.97 m)
F. no tempo infinito 2.54 mm, L/1961 (L: 4.97 m)
5.3.V3
P14 P15 P16 P17
H ~ | I, ., ‘ 1910 C=475 ‘
206.3 C=200 206.3 C=440
al 2310 c=$60 \ 208 =490 |
‘ 28 C=105 | - ‘ \
) o | |
Il | \ \
Il | \ \
Al 2096.3 C=410 f 208 £-735 { \
1312.5 C=595

-Lf‘l\ 198 C=235

V3 Tramo: V-505 Tramo: V-506 Tramo: V-507

Corte 15x50 15x50 15x50

Regido 1/3L |2/3L |3/3L |1/3L |2/3L |3/3L |1/3L |2/3L [3/3L
m‘i’:‘e“m [t-m] -0.27 -0.88 |-3.69 -3.19 |-- -2.74 |-3.20 |-2.45 |-2.19
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V3 Tramo: V-505 Tramo: V-506 Tramo: V-507
Corte 15x50 15x50 15x50
Regiao i/3L |2/3L 3/3L (1/3L |2/3L (3/3L |1/3L |2/3L |3/3L
X [m] 0.00 2.35 3.52 0.00 -- 6.98 0.00 0.57 1.70
Momento |, ., 0.55 0.44 |-- 2.65 3.81 (2.85 |- - -
max.
X [m] 0.59 1.17 -- 2.09 3.49 4.89 -- -- --
Esforgo
cortante [t] -0.49 |-1.75 |[-3.03 |-- -1.10 |-3.79 |-- -- -0.46
min.
X [m] 1.17 2.35 3.52 -- 4.54 6.98 -- -- 1.70
Esforgo
cortante [t] 1.02 |-- - 3.92 1.24 |-- 1.74 1.15 0.57
max.
X [m] 0.00 -- -- 0.00 2.44 -- 0.00 0.57 1.13
Torgor min. |[t] -- - - -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Torcor max. |[t] -- - - -- -- -- -- -- --
X [m] -- -- -- -- -- -- -- -- --
Area Su [em2] Real|1.13 1.57 2.07 2.07 0.62 1.79 1.79 1.79 1.79
- Nec.[1.13 1.13 1.88 1.78 0.00 1.50 1.62 1.43 1.13
Area Inf [cm2] Real(1.13 1.13 |0.77 |2.23 2.23 (2.23 |0.72 |0.62 |0.62
’ Nec.[1.13 1.13 0.00 1.58 1.93 1.66 0.00 0.00 0.00
a Real(2.50 (2,50 |2.50 |2.50 2,50 (2,50 |2.50 |2.50 |2.50
Area Transv. | [cm2/m]
Nec./1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
0.01 mm, L/290756/0.41 mm, L/16839 (L:0.00 mm, <L/1000 (L:
F. Sobrecarga (L: 3.52 m) 6.98 m) 1.70 m)

F. Ativa

F. no tempo infinito

0.21 mm, L/13438 (L:
2.77 m)

3.61 mm, L/1932 (L:
6.98 m)

0.18 mm, L/9700 (L:
1.70 m)

0.24 mm, L/13134 (L:
3.20 m)

4.18 mm, L/1671 (L:
6.98 m)

0.21 mm, L/8112 (L:
1.70 m)
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P17 (P18 (P19)
206.3 C=840
| ! {]\m
o
| 108 C:|265 _ 108 C=135 ‘ ‘
| (15x50) | (15x50) 1%
| | |
| | |
| 128 c=310 | 2010 C=555 &

206.3 C=645

_13.14

V3 Tramo: V-508 Tramo: V-509
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
AR -1.83 - -1.90 -1.95 - -0.30
min.
X [m] 0.00 - 4.25 0.00 -- 4.97
PEGERD e 0.47 0.76 0.29 1.68 2.58 2.41
max.
X [m] 1.21 2.12 3.03 1.55 2.80 3.42
Esforgo
cortante [t] - -0.77 -2.39 - -0.39 -2.43
min.
X [m] -- 2.73 4.25 -- 3.11 4.97
Esforgo
cortante [t] 2.36 0.69 - 3.14 1.10 --
max.
X [m] 0.00 1.52 -- 0.00 1.87 --
Torgor min. |[t] - - - -- -- --
X [m] - -- - -- -- --
Torgor max. |[t] -- - - -- -- --
X [m] - -- - -- -- --
a Real(1.79 0.62 1.13 1.13 0.62 1.13
Area Sup. [cm?2]

Nec.[1.13 0.00 1.13 1.13 0.00 1.13
a Real(1.13 1.13 1.13 1.57 1.57 1.57
Area Inf. [cm2]

Nec.[1.13 1.13 1.13 1.13 1.30 1.28
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V3 Tramo: V-508 Tramo: V-509
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Area Transv. [em2/m] Real(2.50 2.50 2.50 2.50 2.50 2.50
Nec.|1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga 0.02 mm, L/229539 (L: 4.25 m) 0.03 mm, L/174541 (L: 4.97 m)

F. Ativa 0.09 mm, L/26757 (L: 2.38 m) 1.21 mm, L/4114 (L: 4.97 m)

F. no tempo infinito 0.08 mm, L/27159 (L: 2.19 m) 1.45 mm, L/3422 (L: 4.97 m)

54.V4

206.3 C=465
q [l
| ‘ 198 C=160 \V-510 ) 1098 C=115 .
QH ‘ (_15x50 ) ‘ HQ
| ||
| ||
m‘ } 2010 C=465 } ‘ﬂ
‘ - [1.05tm '
My{\
| -
|| _3ax |
VZ\ | ||

-2.32
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V4 Tramo: V-510

Corte 15x50

Regido 1/3L 2/3L 3/3L

Homento  Irt.m) -0.99 - -0.70

X [m] 0.00 -- 3.40

r‘g:‘_e“m [t-m] 1.79 1.81 1.14

X [m] 1.02 1.36 2.38

Esforgo

co’rtante [t] - -0.86 -2.32

min.

X [m] - 2.04 3.40

Esforgo

co!'tante [t] 2.14 0.68 --

max.

X [m] 0.00 1.36 --

Torgor min. |[t] -- -- --

X [m] -- -- --

Torgor max. |[t] -- -- --

X [m] -- -- --

Area Sup. [cm2] Real(1.13 0.62 1.13
Nec.|1.13 0.00 1.13

Area Inf. [cm2] Real(1.57 1.57 1.57
Nec.[1.13 1.13 1.13

Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec./1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 3.40 m)

F. Ativa

F. no tempo infinito

0.46 mm, L/7375 (L: 3.40 m)

0.46 mm, L/7324 (L: 3.40 m)




<

CERNE

ENGENHARIA e PROJETOS

N° Cerne:

MCC-23-1654-01-001-R0O0

N° Cliente:

Pagina:
243

5.5.V5
P11 (ba)
' ! 108 C=380 | | |
Q|
| | 2063 C=686 ||
m‘ I T | m
| | | | |
. (V-511) (V-512) 108 C=115 |
N CTox50) | R
|| | |
| | | | |
|| | | s
2010 C=440 4
| 2063 C=291 | |
198 C=230

V5 Tramo: V-511 Tramo: V-512

Corte 15x50 15x50

Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
m’:'e“m [t-m] -0.37 -0.34 -1.21 -1.30 - -0.31
x [m] 0.00 1.28 1.91 0.00 -- 3.40
G 0.18 0.19 0.19 1.00 1.26 1.13
maxX.

x [m] 0.32 1.28 1.28 1.02 1.70 2.38
Esforgo

cortante [t] -0.38 -1.04 -1.70 - -0.37 -1.82
min.

x [m] 0.64 1.28 1.91 -- 2.04 3.40
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V5 Tramo: V-511 Tramo: V-512
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 1.09 0.42 - 2.27 0.82 --
max.
X [m] 0.00 0.64 -- 0.00 1.36 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
P Real(1.13 1.13 1.13 1.13 0.62 1.13
Area Sup. [cm?2]
Nec.1.13 1.13 1.13 1.13 0.00 1.13
P Real|1.13 1.13 1.13 1.57 1.57 1.57
Area Inf. [cm?2] 5
Nec.|1.13 1.13 1.13 1.13 1.13 1.13
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.01 mm, L/285394 (L: 3.40 m)

F. Ativa

0.02 mm, L/60813 (L: 0.96 m)

0.30 mm, L/11464 (L: 3.40 m)

F. no tempo infinito

0.00 mm, <L/1000 (L: 1.91 m)

0.34 mm, L/10014 (L: 3.40 m)
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5.6.V6
P18 ) (P10)
m| P8 =113 1®L‘3 C=255 | |
(aN]
|| | 2063 C=686 ||
Q| ks

N (v-513) | (V-514) 108 C=115 |
(15x50) 3
|| | | |
| | | |
| 108 C=225 | .,
2010 C=440 <
“ ‘ 206.3 C=291 | ‘ ‘
N | [1.44 tm N
/‘ 038
My H | >
| | | ]
| - i
| [ .26 | ||
x 178
V6 Tramo: V-513 Tramo: V-514
Corte 15x50 15x50
Regido 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Momento
i [t-m] -0.44 -- -0.79 -1.39 -- -0.34
X [m] 0.00 -- 1.91 0.00 -- 3.40
G 0.19 0.30 0.30 0.88 1.16 1.03
max.
X [m] 0.64 1.27 1.27 1.02 1.70 2.38
Esforgo
cortante [t] -0.15 -0.74 -1.48 - -0.33 -1.78
min.
X [m] 0.64 1.27 1.91 -- 2.04 3.40
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V 6 Tramo: V-513 Tramo: V-514
Corte 15x50 15x50
Regiao 1/3L 2/3L 3/3L 1/3L 2/3L 3/3L
Esforgo
cortante [t] 1.26 0.58 0.02 2.27 0.82 --
max.
X [m] 0.00 0.64 1.27 0.00 1.36 --
Torgor min. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
Torgor max. |[t] -- -- -- -- -- --
X [m] -- -- -- -- -- --
a Real|1.13 0.91 1.13 1.13 0.62 1.13
Area Sup. [cm?2]
Nec.|1.13 0.00 1.13 1.13 0.00 1.13
P Real|1.13 1.13 1.13 1.57 1.57 1.57
Area Inf. [cm?2] a 5
Nec.|1.13 1.13 1.13 1.13 1.13 1.13
a Real(2.50 2.50 2.50 2.50 2.50 2.50
Area Transv. |[cm2/m]
Nec.(1.93 1.93 1.93 1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.91 m)

0.01 mm, L/326494 (L: 3.40 m)

F. Ativa

0.02 mm, L/111876 (L: 1.91 m)

0.26 mm, L/12928 (L: 3.40 m)

F. no tempo infinito

0.01 mm, L/133814 (L: 1.91 m)

0.30 mm, L/11436 (L: 3.40 m)
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5.7.V7
(P19) (P12)
| | 108 108 | |
C=95 C=95
Q| 1<
206.3 C=267
< | |2
‘ | (_15x50 ) | |
[ ||
N ||
a ‘ 2010 C=267 } ‘%
‘ | -1.03 1
V7 Tramo: V-515
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Momento
min. [t-m] -0.26 - -0.20
X [m] 0.00 -- 1.62
CEGIERLED e 0.29 0.31 0.31
max.
X [m] 0.54 1.08 1.08
Esforgo
cortante [t] - -0.46 -1.03
min.
X [m] - 1.08 1.62
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v7 Tramo: V-515
Corte 15x50
Regiao 1/3L 2/3L 3/3L
Esforgo
co!-tante [t] 1.11 0.53 0.04
max.
X [m] 0.00 0.54 1.08
Torgor min. |[[t] - -- --
X [m] -- -- --
Torgor max. [[t] - -- --
X [m] -- -- --
, Real|1.13 0.62 1.13
Area Sup. [cm?] Nec. 1.13 0.00 1.13
Area Inf. [em2] Real|1.57 1.57 1.57
Nec.[1.13 1.13 1.13
Area Transv. [cm2/m] Real|2.50 2.50 2.50
Nec.[1.93 1.93 1.93

F. Sobrecarga

0.00 mm, <L/1000 (L: 1.62 m)

F. Ativa

0.02 mm, L/78530 (L: 1.62 m)

F. no tempo infinito

0.02 mm, L/65231 (L: 1.62 m)

2.5.3 Pilares

A tabela a seguir mostra resumidamente todos os esforcos de
cada uma das acdes em cada tramo de cada um dos pilares, sendo
estes divididos em esforcos nas extremidades superior e inferior. Sao
ainda mostradas as referéncias da secao de cada tramo bem como os
limites do tramo (representados pelos pontos de elevacao que
delimitam os limites do tramo segundo as referéncias de elevacao do

modelo).

NOTACAO

Nas tabelas de verificacao de pilares em aco, ndo sao mostradas
as verificacdes com coeficiente de aproveitamento inferior a 109%,.

Disp.: Disposicdes relativas as armaduras

Arm.: Armadura minima e maxima

Q: Estado limite de ruptura relativo ao esforco cortante

N,M: Estado limite de ruptura frente a solicitacbes normais

A seguir sao mostrados os resultados de dimensionamento para
cada pilar. Os pilares sdao mostrados conforme os agrupamentos para
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os quais foram atribuidos a mesma armadura. Para cada agrupamento
de pilares, é detalhado o célculo do pilar mais solicitado.

As combinacdes mais desfavoraveis de cada tramo de cada pilar
sao mostradas nas notas referentes a cada pilar. Nas tabelas a seguir
sao mostradas as solicitagbes em ELU para a combinacdo mais
desfavoréavel de cada tramo de cada pilar.

P1
Verificagdes Esforgos desfavoraveis
Dimens N
Tramo ET) Posic&o . 5 M |Apro Y Mxx | Myy Qx | Qy Es(t)ad
(cm) Disp. | Arm. | (% (% ;/ Natureza |Verif. ® (t-m|(t-m ® | @©
) ) (%) ) )
AP, SCU - 0.2 |- 0.4
4 ! 4.26
Ve Q 0.91/1 |0.06|3
Ext.Superior Pass |Pass |13.27. 27.4 Passa
Cobertura (8.64 - 15x30 a a 4 |4 AP SCU, [\ |3.02|7 |04 |- 0.2
10.92 m) Vv3) ! : 0.45|7 0.18|1
. Pass |Pass AP, SCU, |Q,N, 0.2 |- 0.4
Ext.Inferior a a 6.7 19.0 (9.0 e M 4.54/0.00 0 0.06/3 Passa
AP, SCU, Q 10.5 |- 0.6 |- 0.5
V@) 3 1.42/6 0.11/0
Ext.Superior Pass |Pass |15. |56. 56.5 Passa
a a 9 |5 AP SCU, [\ |ogg|m _ |10 |- |02
Terrago (5.76 - 8.64 15x30 V@) ’ 2%10.71/7 ]0.26(5
m) AP SCU, |o  |10.9]550/0-6 |- 105
V@) 1 ! 2 0.11/0
Ext.Inferior Pass |Pass 180 |27 |27.0 Passa
a a 0 AP, SCU, [\ |11:2|q 09|06 |- _|0.4
v® e “Hla |0.12|4
AP, SCU, Q 16.9 |- 0.8 |- 0.5
V@) 1 1.50(7 0.11(2
Ext.Superior Pass |Pass |16. |57. 57.5 Passa
a a 5 |5 AP SCU, |\ |15.8|- |12 |- 0.2
1°PAV. (2.88 -5.76 | o oo Ve " |6 |0.65]4 |0.25]3
m) AR SCU, |o  |17:2]5 00|09 |- |05
V@) 8 ! 8 0.11(2
Ext.Inferior Pass |Pass |g 4 |43 1433 Passa
a a 3 AP, SCU, |\ |18.0|y 10/1.0 |- [0.4
v ! 7 : 2 0.12/6
AP, SCU, Q 23.3 |- 1.0 |- 0.5
V@) 2 1.67(2 0.09(9
Ext.Superior Pass |Pass |18. |66. 66.3 Passa
a a 2 I3 AP SCU, [\ |217|- |14 |- jo.1
Teto do Térreo (O - 15x30 V3 4 0.55(9 |0.27|9
2.88 m) AP SCU, o |23:6ggg[1:3 |- |05
V@) 9 ! 4 0.09(9
Ext.Inferior Pass |Pass 9.2 59 59.5 Passa
a a 5 AP, SCU, [\ |248|q gg/14 |- |0.4
v ! 2 ! 0 0.10(9
. Pass |Pass [92. |65. AP, SCU, |Q,N, [32.2- 1.1 |- 2.5
Piso do Térreo (-1 - 0 I Ext.Superior a a o |2 92.0 ) Vi 9 1.523 1.89/3 Passa
X
m) . Pass |Pass [52. |46. AP, SCU, |Q,N, [32.3 0.7 |- 2.5
Ext.Inferior a a 1 52.1 V& M 7 0.00 6 1.89|3 Passa
~ Elemento de N.A.(|N.A.C|17. |46. AP, SCU, |Q,N, [32.3 0.7 |- 2.5
Fundagdo 15x30 Fundacgo 1 1 31 46.1 V& M 7 0.00 6 1.89|3 Passa
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(3) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
P2
. Verificagdes Esforgos desfavoraveis
Dimens Q A Mxx| Myy
Tramo &o Posig&o pro i Estado
(cm) & Disp.| Arm. | (% '(\f,}:; v. | Natureza Ve (';‘) (tm| (t- ?t))( 8,_;’
) (%) ) | m)
Ext.Superior :ass :ass 9.8|27.4(27.4 C(PZ')SCU’ S’N' 7.27 3'5 2'5 0.1 |0.2 |Passa
Cobertura (8.64 - 15x30 8 |4
10.92:m) SC 0.0 (0.3 |, |-
Ext.Inferior Pass |Pass |4 9[15.5/15.5 (AR SCU g 1755 (90 193 5.1 |0.2 |Passa
a a V() 0 3 s 4
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P2
T Verificagoes Esforgos desfavoraveis
Tramo &0 Posic&o Q Apro i Mxx | Myy Estado
(cm) £ Disp.| Arm. | (% E\i}l\; v. | Natureza Ve (':) (t-m| (t ((Qt))( ((Qt;/
) > (%) ) |[m)
AP, SCU, 0.0 |0.3 0.0 |-
e N,M |7.86 0 5 > 2.2
AP, SCU 28.4 |- 1.5 | . |06
A ! 1.8 0.1
v Q |4 0 3
1 9
Ext.Superior :ass :ass ;0' 90.8(90.8 Passa
Terrago (5.76 - 8.64 AP, SCU, 30.8 |1, (1.9 |, |0.4
m) 15x30 v NM[J 13 |57 03 |g
9 1
. Pass |Pass |10. AP, SCU, |Q,N, |31.5 (0.0 |1.7 |- 0.6
Ext.Inferior a a 5 75.6|75.6 ) M 5 0 9 2.2 3 Passa
AP, SCU, Q 49.7 '20 2.1 62 0.7
V4 1 8 : 1
2 0
Ext.Superior Pass |Pass 117-197.2|97.2 Passa
AP, SCU 545 |7, ]29 |, |05
4 " IN,M 1.4 0.1
Vv3) ! 2 7 2
1° PAV. (2.88 -5.76 |, o0 7 1
m) X -
AP, SCU, Q 50.0 (0.0 |2.7 0.2 0.7
V) 9 0 9 ! 1
0
Ext.Inferior Pass [Pass 113 189.0/80.0 Passa
AP, SCU, 55.2 (0.0 |2.9 | 0.6
V© NMIZT 1o o (2"2 8
AP, SCU, Q 71.1 '22 3.9 61 0.7
V&) 7 ] 7
Ext.Superior Pass |Pass [11.]102.|102. 0 8 Aceitév
-2up a a 5 |9 9 - - el
AP, SCU, NM 78.6 2.0 4.1 0.2 0.7
V(6) ! 7 8 ! 1
Teto do Térreo (0 - 15x40 4 0
2.88 m) B
AP, SCU, Q 71.5 |0.0 |3.9 0.1 0.7
V) 5 0 1 7
8
Ext.Inferior Pass [Pass 111 196.7|96.7 Passa
AP, SCU, 79.0 (0.0 |4.1 | 0.7
Ve®) NMIsT o o (9% s
AP, SCU, 71.5 (0.0 |3.9 |- 0.7
(4) Q 0.1
NAC N AL V 5 0 1 8 7
oOm 0 0 3.8|96.7|96.7 : Passa
AP, SCU 79.0 |0.0 |4.1 0.7
4 " IN,M 0.2
V(©) s 0 |9 1
Piso do Térreo (-1 - 0 0
™) . P: Pass (39 AP, SCU, [QN,|102. |, . |2.4 |, . |5.2
. ass |Pass . A , N, . . .
Ext.Superior a a 9 87.9(87.9 V(©) M 51 3.1 0 Z;:.G 0 Passa
. Pass |Pass |90. AP, SCU, |Q,N, |102. (0.0 (2.4 |- 5.2
Ext.Inferior a a 5 [81.8]90.5 | /6 M 50 |0 |o Z;:.G o |Passa
~ Elemento de N.A.(|N.A.(|30. AP, SCU, |Q,N, |102. (0.0 (2.4 . 5.2
Fundagdo 15x40 Fundacgo 1 1 0 81.8(81.8 V© Vi 59 0 0 ?.6 0 Passa
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
P3
eriricagoes STOrgos aesfravoravels
Verificagd Esf desf avei
Dimens N
Tramo &o Posig&o biso. | A (?/ M | Apro Nat Verit| N (I*gxx (I*gyy x| Qy ES(t)ad
I1Sp. rm. V. atureza erir. ‘m ‘m
(cm) P )° (‘;/o %) O I CHNC)
. Pass |Pass |10.|30. AP, SCU, |Q,N, - 0.2 |-
Ext.Superior a a 1 s 30.8 V@ Vi 6.1210.43 0.5002" |0.20 Passa
Cobertura (8.64 - AP, SCU 0.2 |-
15x30 4 " 1Q 6.400.00/0.28
10.92 m V@) 2 |0.20
) Ext.Inferior :ass :ass 5.1 é?" 13.6 AP SCU 00 Passa
v N,M [6.91(0.00/0.31|57 | 5y
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P3
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o ) Q |\ |Apro LN [ MXXIMYY o | qy Estad
(cm) Disp. | Arm. | (% | /¢ V. Natureza | Verif. (t-m| (t‘m o
(%] (o (t) (t) | )
) ) (%) ) )
AP, SCU 23.9 |- - 0.2
4 ! 0.59
V@) Q 9 1.69/1.41|1
Ext.Superior Pass |Pass | 19. 86. 86.7 Passa
a a S |7 AP, SCU, [\ [23:2]- - ]034 35
Terrago (5.76 - 8.64 15x30 V@ ! 2 0.99/1.86(8 !
m) AP, SCU, Q 24.3|4 00/1.38/92 | 0.59
) Pass |Pass |10. |63. v 7 ) T )
Ext.Inferior a a o |s 63.5 AP SCU 6.5 01 Passa
V(3,) " IN,M 3 "7 10.00|1.50 5' 0.41
AP, SCU 31.7 |- - 0.1
: ! 0.60
Vo) Q |57 |1.71]1.48]5
Ext.Superior Pass |Pass |23. |99. 99.6 Passa
a a 5 |6 AP, SCU, |\ [46.0|- |- 0110 4,
1° PAV. (2.88 - 5.76 15x30 Ve i 1.26(2.61(5 '
m) AP, SCU, Q 42.6 |4 00l2.41/92 | 0.69
V@) 5 ’ 0 ’
Ext.Inferior Pass [Pass | 15191 lo1.8 p S0 e - Passa
Ve M [£P10.00(2.64| 7 |0.63
AP, SCU 61.0 |- - 0.2
A ! 0.73
) Pass |Pass |10. |99. v Q |3 |2.082.590
Ext.Superior 99.0 Passa
a a 4 |0 AP SCU, |\ [66.9]- |- 0.2, o
Teto do Térreo (O - 15x40 V) 2 1.85/3.73|3 '
2.88 m) AP, SCU, Q 61410 00l3.4719-2 | 0.73
) Pass |Pass |10.93. v 0 ) Tlo )
Ext.Inferior a a 4 |9 93.9 AP SCU 673 0.2 Passa
v [NM [ 07710.00(3.75| 37 |0.65
N.A.C|N.A.C 99 C&SCU' Q 31'4 0.00|3.47 8'2 0.73
0Om no |y |35 7 ©199.7 Passa
_ ) AR SCU INm {87310.00(3.759-2 |0.65
Piso do Térreo (-1 -0 | o 0 \ 0 3
m) . Pass |Pass |30. |96. AP, SCU, |Q,N, [87.9]- - 4.7
Ext.Superior a a o I3 96.3 V© M 8 2.61/2.85/4 4.34|Passa
Ext.Inferior Pass [Pass 190177 190.4 | 0% 5V | N 188-010.00/2.06| 37 |4.34| Passa
~ Elemento de N.A.(|N.A.(|29. |76. AP, SCU, |Q,N, [88.0 4.7
Fundagdo 15x40 Fundacio 0 0 4 |9 76.9 V© M 5 0.00/|2.06 4 4.34|Passa
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(5) PP+CP+0.7-Qa+1.4-V(+Y)
(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
P4
Verificacbes Esforcos desfavoraveis
Dimens N
Tramo do Posigdo i Q M Apro ] N V2 | DAy Qx | Qy Estad
(cm) Disp. | Arm. | (% | /o v. | Natureza |Verif. (tm | (t'm o
1% o ® N oo
)
AP, SCU - - 0.2
; ! 1.31 0.04
v Q 0.59/0.12 8
Ext.Superior :ass :ass 8.7 (2)7' 27.0 AP, SCU 01 Passa
4 fOINM (1320 o0 oo [0.16] 5
Cobertura (8.64 - 15¢30 Ve 0.27/0.38 3
10.92:m) AP, SCU, 1.590.00|0.07|0.04| 92
P: Pass ve Q ) ) ) |8
Ext.Inferior S5 1433143 AP SCU o1 P
V(3,) " IN,M |1.60(0.00|0.07|0.16 3'
AP, SCU - - 0.5
; ! 9.70 0.52
) Pass |Pass |17.|53. V@ Q 1.61 0.07|7
Ext.Superior 53.6 Passa
a a 6 |6 AP, SCU, - - |03
A NM [8.64 ) o[0.94] o]
Terrago (5.76 - 8.64 | ;¢ a0 v . .
m) AP, SCU, Q 1004 00lo.57|° 0.5
V@) 7 ' ' 0.07|7
Ext.Inferior :ass :ass 8.9 ;5' 25.7 AP SCU 107 0s Passa
v NM [,77]0.00(0.61] (ol5
1° PAV. (2.88 - 5.76 . Pass |Pass |20.|59. AP, SCU, 17.9 |- - 0.6
m) 15x30 |Ext.Superior a a 5> s 59.6 V@ Q 6 1.85 0.84 0.09|5 Passa
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &0 Posic&o . Q | v | Apro | N [Mxx | Myy Qx | Qy Estad
(cm) Disp. | Arm. | (% (% V. Natureza | Verif. ® (tm | (t'm ® | ® o
) ) (%) ) )
AP, SCU, 16.2 |- - 0.3
V@) N,M 6 0.98 L2t 0.23/4
AP, SCU 18.3 - 0.6
5 ! 0.00(1.04
E ) Pass |Pass |10. |47. V@ Q I3 0.09|5
xt.Inferior a a > o 47.0 AP 1 Passa
» SCU, N,M 9-6/0.00/1.11|" 0.5
V() 3 0.09(8
AP, SCU 25.7 |- - 0.6
4 ! 1.10
) Q |6 |101 0.09|7
Ext.Superior :ass :ass ;0' 23' 73.6 AP 32 Passa
] (‘;)SCU, N,M 3.2|- 1.58/° 0.3
Teto do Térreo (O - 15%30 V 9 0.95 0.28|3
2.88 m -
) C(Pz,)scu, Q ;6.1 0.00|1.48|; oo 3.6
Ext.Inferior Pass [Pass 1210187 167.0 : Passa
06> Inm 127%]0.00|1.587 |19
. Pass |Pass |26. |76. AP, SCU QN, |34.4 |- - 3.3
Ext.Superior 76.4 4 ! o 1.29 Passa
Piso do Térreo (-1-0 | - P a |a |5 |4 V(o) M |0 [1.99 2.14)2
m -

) Ext.Inferior Pass |Pass 185151 165.5 | 00,5V | 2N 1380 10.00/0.84 )5 134 |passa
- Elemento de N.A.C|N.A.C| 21, |51. AP, SCU, |Q,N, [36.0 - 3.4
Fundacgdo 15x30 Fundacgo 1 1 5 |a 51.4 o) M 8 0.00/0.84 2.034 Passa

Notas:
(1) A verificagdo ndo é necessdria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(3) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(%) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
P5
Verificagbes Esforcos desfavoraveis
Dimens N
Tramo do Posig&o ) Q | | Apro | N [Mxx | Myy Qx| Qy Estad
(cm) Disp. [ Arm. | (% (% V. | Natureza |Verif. ® (tm|(t'‘m ® | © o
) || () )
. Pass |Pass 13. AP, SCU QN - 0.0 |0.2
Ext.Superior 8.4 13.3 3 ! 11,93 0.04 Passa
Cobertura (8.64 - 1530 P a |a 3 Ve M 0.58 0 |7
10.92 m
) Ext.Inferior Pass |Pass | 4 2 14.4|a.a |AR SV QN5 5110.00/0.10{20 |92 |passa
a a V(@) M o |7
AP, SCU, - - 0.1 0.5
. Pass |Pass |17. |58. Ve Q8915200642 |3
Ext.Superior a a o |o 58.9 AP SCU 02l02 Passa
Vo) NM 183210 71(1.07/8 |5
Terrago (5.76 - 8.64 m)|15x30 AP, SCU 0105
pass |p - vo @ [9:28(0.00/0.53|5" |
Ext.Inferior aass aass 8.5 3 "123.3 Passa
06> InM |9.730.00 05591 |94
AP, SCU, Q 16.1 |- - 0.1 0.6
. Pass |Pass |19.|61. v 4 1.75]0.88/12 |1
Ext.Superior 61.0 Passa
a a 3 |0 AP SCU, [\ [15:0]- |- 10.2/0.2
v3) ! 2 0.67(1.30(8 3
1° PAV. (2.88 - 5.76 m)|15x30
Pass |P 41 v | [3%%|0.00j0.93/0:1 [0
Ext.Inferior aass aass 9.8 7 t141.7 AP, SCU 174 0105 Passa
v NM |57 0.00{0.98| " |5
AP, SCU, Q 23.4 |- - 0.1 0.6
Vo) 4 |1.74|1.17]4 |1
Ext.Superior Pass |Pass |19. |74. 74.1 Passa
a a 11 AR SCU, |ywm [2L.7]- |- J0.3]0.1
Teto do Térreo (O - 15x30 Ve " |5 ]0.55[1.66|3 |9
2.88 m
: Pass |Pass 60 C(PZ')SCU, Q §3.8 0.00]1.35 ?1.1 (1J.6
Ext.Inferior a a 9.8 1 *160.1 AP SCU 251 o1los Passa
v NM {777 ]0.00{ 142/ |
. Pass |Pass |25. |88. AP, SCU QN, [32.4 |- - 2.9 2.5
Ext.Superior 88.1 : ! ! Passa
Piso do Térreo (-1 -0 | ¢ 50 p a |a |7 |1 V) M |4 |1.52]1.74]0 |4
m) ) Pass |Pass |67.|48. AP, SCU, |QN, [33.5 2.8 (2.6
Ext.Inferior a a 21 67.7 ) M 7 0.00(0.79 4 |7 Passa




& CERNE

ENGENHARIA e PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 253
P5
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &0 Posic&o . Q | | Apro | N [Mxx | Myy Qx | Qy Estad
(cm) Disp. | Arm. | (% 0| V- Natureza |Verif. t (tm | (t'm t t o
) (% (%) (t) ) ) (t) | (©)
)

. Elemento de N.A.C|N.A.C| 21, [47. AP, SCU, |QN, |33.5 2.8(2.6
Fundagdo 15x30 Fundacdo 0 0 9 |9 47.9 v M 7 0.00/0.79 4 |7 Passa
Notas:

@) A verificagdo ndo é necessaria
(2) 1,4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(9 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(9 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
P6
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o bico. | & (?/ M | Apro Nat Verif| N g:XX g:VV Qx | Qy Es(t)ad
(Cm) I1Sp. rm. (] Ly V. atureza t ‘m ‘m t t
) (% (%) (t) ) ) ) | ®
AP, SCU -
4 ! 2.51/1.44/0.05/0.00
Ext.Superior Pass |Pass [15. [13. | ¢ , v Q 0.67|pass
- : a a 4 |6 . - a
(lnggezrt;r)a (8.64 15x50 AP, V® INM |2.46]1.43|0.05/0.00|;
) Pass |Pass AP, SCU, [Q,N, - |Pass
Ext.Inferior a a 7.7 3.6 7.7 e M 2.98(0.00{0.13/0.00 0.67|a
AP, SCU 18.1 - -
4 ! 2.51/0.67
Ext.Superior Pass |Pass (20.(38. |55 o v Q2 0.02|0.88|pass
. @ @ 10 ~ |Ap sy, NM | 28200.17)1.43]7 |- @
Terrago (5.76 - 8.64 | o = v 7o ) **~10.29/0.06
m) AP, SCU 18.7 - -
; ! 0.00|1.06
Ext Inferior Pass |Pass [10. [30. |5, « ve@ Q4 0.02|0.88|pass
: a a 0 |6 : - - a
AP SCU, M [20-80.00/1.18
V) ! 0 ! ! 0.20/0.05
21.2 - -
AP, V() 2.67 0.00
Ext.Superior Pass |Pass |21.|57. | 4 ? s 0.72 0.94|pass
o @ @ 1 AR SCQU, 138600 53054807 |- |2
1° PAV. (2.88 - 5.76  |;c o V) e ) 77]0.19/0.08
X
m B
ap v Qg 3%10.00/1.73]0.00)7 o,
Ext.Inferior Pass |Pass |10. |58. 58.2 . Pass
' a a 7 |2 : - a
00>V I |3%%]0.0012.24 ) J0.55
33.6 |- -
AP, V(& 1.14 1.22
Ext.Superior Pass |Pass |28. |88. oo o Qe 3.49 0.01 Pass
' a 019 AR SCU, w1567 5 03030017 |- |
Teto do Térreo (O - 15x50 Ve T8 ) ~7]0.02]0.71
2.88 m) AP SCU, g 123-310.00(3.02|% _|1.23
Ext.Inferior Pass |Pass |14. |86. |o. o vao 5 ) ©710.02| 7" | pass
' a a 1 |8 : - a
00> Inm 128900.00(3.34] l0.75
AP, SCU, 53.3 -
N.ALCNLALC 86. vao Q|5 |000]3:02]g,5 133
om DN a7 86.8
, 8 AR ST I |58910.00/3.34 7 l0.75|°
Piso do Térreo (-1 -0 | c oo \ 5 0.03
m) . Pass |Pass [16. |67. AP, SCU, QN, |77.6 |- - Pass
Ext.Superior a a o |8 67.8 e Vi 5 0.47 1.82 1.22 0.78 a
. Pass |Pass [16. |67. AP, SCU, QN, |77.7 - Pass
Ext.Inferior a a o |7 67.7 v M 8 0.00/1.82 1.22 0.78 a

~ Elemento de N.A.C|N.A.( 67. AP, SCU, |Q,N, |77.7 - Pass

Fundac&o 1550 | £ dacdo o 5357 (67.7 |y w ' |g" " |0-00/1.82|] 5,l0.78]]

Notas:

(1) A verificagdo n&o é necesséria

(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(3) 1.4-PP+1.4-CP+1.4-V(-Y)

(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(6) PP+CP+1.4-V(-Y)

(7) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(8) PP+CP+1.4-V(+Y)

(9) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(10) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
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T Verificagoes Esforgos desfavoraveis
~ - Estad
Tramo &0 Posic&o ! N M | APro Veri| N |Mxx|Myy Qx | Qy
Disp.| Arm. | (% | ,., v. | Natureza t-m|(t-m o
(cm) P Gl | oy O A TRt
1.6 0.9 |- |-
AP,V |Q [20.74
' 1 |3 |0.09/0.56
Ext.Superior Pass |Pass | 19-160.1/60.1 o S YREE Pass
4 ’ IN,M|39.10|:" | -
Terrago (5.76 - 8.64 | g co Ve 1 |1 ]0.09]0.35
m) AP, SCU 0.0 |1.9 |- -
; ' 34.61
V@ Q 0 |6 |0.14]0.69
Ext.Inferior Pass |Pass | 0 |58.5/58.5 Pass
a a AP, SCU, |\ ml39.75/00 (22 |- |- |2
V(s ’ “?lo |5 |o0.15/0.12
4.0 (1.9 |- |-
AP, V® 41.42
Ext.Superior Pass |Pass |29.[100.[100. Q 1 |8 0.21/1.40|pass
=up a 7 |0 |0 |Ap scu, Ml7g37(23 144 |- |- |2
1°PAV. (2.88 -5.76 | = =g V) ! >%lo |3 ]0.55/0.81
X
m) AP, SCU, Q les.67 0.0 [3.8 |- -
Ext.Inferior Pass |Pass |18. | g, g7 o |V 0|9 |0-34/1.68 Pass
' a a 7 ’ " |AP, scu, NM|79.55/00 |45 |- |- |2
V) ’ >2lo |0 |0.40/0.15
AP, SCU 0.0 |3.8 |- |-
I ' 68.67
S 88 m NACNAL ¢ o og.5 1065 Y Q 0 |9 [0.34]1.68|pass
’ R ' ' T |AR SCU, |\ vl79.08/00 [44 - |- |a
V@) ' ““lo |9 |0.25/0.73
3.8 (1.7 |- |-
AP, V® 61.97
Teto do Térreo (O - 5 ) Pass |Pass [18. Q 5 |7 ]0.20|1.62|pass
0x50 |Ext.Superior 74.4|74.4
2.88 m) a a 4 AP, SCU, |\ m|1174|3.5 |4.9 |- - a
V() BaF! 0 |0 |0.37|1.47
AP, SCU, 102.7(0.0 (4.2 |- |-
) Q 1770 |9 |0.33)1.87
Ext.Inferior Pass |Pass |14. |21 9710 Pass
a a 4 AP, SCU, [\ \|119.6/0.0 (5.0 |- |, |3
V() 9 0 |0 [0.37]""
AP, SCU 152.2(2.1 (3.2 |- |-
) e
V) 9 1 |0 |4.69/4.22
Ext.Superior :ass :ass ‘5‘3' 723723 TICAEE zass
T ’ N,M . . . - -
Piso do Térreo (-1-0 |0 oo V) 6 3 |4 ]4.69|3.47
m) AP, SCU 152.4(0.0 3.2 |- |-
) e
V) 2 0 |0 [4.69/4.22
Ext.Inferior Pass |Pass 143. |1 7(71.7 Pass
a a 5 AP, SCU, [\ \|154.1/0.0 (3.2 |- |- |3
V) o 0 |4 [4.693.47
AP, SCU, 152.4(0.0 3.2 |- |-
I noa V) Q 270 |0 |4.69/4.22
Fundacdo 20xs0 | E'emento de NALNALLL 5y 21917 Pass
Fundagéo 4 AP, SCU, |\ \v|154.1{0.0 |3.2 |- - a
V) 9 0 |4 [4.693.47
Notas:
(1) A verificagdo n&o é necesséria
() PP+CP+1.4-V(-Y)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(7) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
P8
VerificacGes Esforcos desfavoraveis
Dimens Q N, A % X% Estad
Tramo a0 Posicdo pro i xx | Myy
(cm) g Disp. | Arm. | (% l;/l V. Natureza V| Y (tm|(t-m Qx| Qy o
y | %] (o) . ® My |y | ®©®
)
1.5 |- [0.0|-
AP, V@ 18.69
. Pass |Pass |10. |52. Q 5 |0879 |0.54
Ext.Superior a a 3 |g 52.8 AP SCU 07 01 Passa
4 ' INM (3452|507 | e
Terraco (5.76 - 8.64 Ve 9 [1.95/0 |0.28
m) 15x30 AP, SCU 0.0 0.1]-
Pass |Pass 51 vé 1 |Q 308215 1174147 1064
Ext.Inferior a a 7.5 8 51.8 Passa
003 Inm (35.14/90 11000010
AP, SCU, 42 |- ]0.3]-
Ext.Superior Pass |Pass | 36. |99. 99.6 Ve @ o 8 2:35]0 1.50 Passa
1° PAV. (288 -5.76 | c oo ~Sup a a 3 |6 " |AP, scu, NM l68.57[17 |- 0.5 |-
m) X V(©) ' =712 |3.94/8 |0.60
Ext.Inferior :ass :ass SO' 36' 96.2 C&)SCU, Q 60.94 8'0 3.45 8'3 _161 Passa
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Verificagoes Esforgos desfavoraveis
Tramo Dlrggns Posicdo Q ’\l\llll ahio Verif| N e Qx| Qy Estad
(cm) Disp. | Arm. | (% 0| V- Natureza (tm| (tm o
) (% (%) (t) ) ) (t)| ®
)
AP, SCU, 0.0 0.4
) N,M |70.11 0 3.97 3 0.10
4.4 |- 0.2 |-
AP, V(2 Q 55.94
! 7 2.5113 1.57
Ext.Superior Pass |Pass |28.|98. 98.9 Passa
a a 8 |9 AP, SCU, |\ |105.1[1.4 |- 0.2]-
Teto do Térreo (O - 15x50 V) 2 6 [5.47[3 |0.51
2.88 m) AP, SCU, 91.49/0-0 |4.97/9:3 ]
Pass |Pass |20. |96 v Q U)o U7 |1.76
Ext.Inferior ) "196.9 Passa
a a 6 |9 AP, SCU, |\ [105.8(0.0 |5 45104 ) 55
V) 8 0 D )
AP, SCU, 0.0 0.3 |-
N.A.C|NLA.C 99. v Q99 1497177 176
om v (8817997 I seu 105.8/0.0 0.4 Passa
4 " IN,M : : 5.49(°"10.23
2 8 0 1
Piso do Térreo (-1 - 0 . Pass |Pass |28. |95. AP, SCU, |Q,N, [132.8|1.7 |- 7.1]-
m) 15x50 |Ext.Superior a a 8 |2 95.2 V() Vi 4 0 4306 |2.84 Passa
AP, SCU, Q 132.9|0.0 3.11 7.1|-
V(6) 7 0 : 6 2.84
Ext.Inferior Pass |Pass |86.182. 1g¢ 7 Passa
a a 7 |8 AP, SCU, |\ y |134.8/0.0 |5 £[7.0|-
V() ! 0 0 ! 3 |2.50
AP, SCU 132.9|0.0 7.1|-
4 ! 3.11
. Elemento de N.A.C[N.A.C|28. [82. v Q7 0 6 |2.84
Fundagdo 15x50 F = 1 1 82.2 Passa
undagéo 4 |2 AP, SCU, |\ [134.8[0.0 |5 7.0~
V() ! 0 0 : 3 |2.50
Notas:
(1) A verificagdo ndo é necessaria
) PP+CP+1.4-V(-Y)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(4) 1,4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(9 PP+CP+0.7-Qa+1.4-V(-Y)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
P9
Verificagbes Esforcos desfavoraveis
Tramo Dlrggns Posig&o Q ':4' Apro N | Mxx|Myy ox |y Estad
(cm) Disp. | Arm. | (% | .o v. | Natureza |Verif. (t-m|(t-m o
|| oy ® 5N @ | ©
. Pass |Pass [15.|11. AP, SCU, |[Q,N, 1.4 |0.0 -
Ext.Superior a a 5 g 15.2 e M 3.76 > s 0.00 0.66 Passa
Cobertura (8.64 - AP, SCU 0.0 (0.1 -
15x50 ] " Q 4.23 0.00
10.92 m V@) 0 9 0.66
) Ext.Inferior :ass :ass 7.6(54(7.6 AP SCU 00 02 Passa
V(3,) " IN,M |4.50 0' 0' 0.00/0.30
AP, SCU, Q 15.3 /4.3 |0.9 |- -
V@) 4 2 0 0.14/1.51
Ext.Superior :ass :ass 34' 24' 54.8 Passa
AE;)SCU, N,M 15.7 (1.5 |1.6 |- -
Terrago (5.76 - 8.64 | o oo \5 2 |8 |8 ]0.41]0.55
m) AP, SCU, Q 15.9/0.0 |0.9 |- -
V@) 7 0 0 0.14/1.51
Ext.Inferior Pass |Pass |17.27. 27.4 Passa
a a 4 |4 AP, SCU, |\ v |18.6]0.0 1.0 |- |-
V() ! 1 0 5 0.16/0.09
AP, SCU, Q 27.2|4.6 (1.2 |- -
V@) 5 6 7 0.13]1.63
Ext.Superior Pass |Pass |37. 56. 56.9 Passa
a a 3 19 AP SCU, |\ w (27811 {20 |- |-
1° PAV. (2.88 -5.76 || cq Ve " |18 |7 |5 |0.40/0.41
m) AP, SCU, Q 27.8(0.0 (1.5 |- |-
V@) 7 0 8 0.13/1.63
Ext.Inferior :ass :ass ;8' 38' 48.9 AP SCU 332000 118 Passa
Ve NM19™ o |87 [o.17[013
AP, SCU, Q 38.5|/5.0 |1.6 |- -
) Pass |Pass |40. |71. ve@ 3 |3 |8 |0.14]1.76
Teto do Té © Ext.Superior a a 3 |2 71.2 256115 2.5 Passa
eto do Térreo (0 - © 61, .5 |- -
2.88 m) 15x50 AP, SCU® INM 16713 15" 0.17]0.54
. Pass |Pass |20.|69. AP, SCU, 39.1/0.0 |2.2 |- -
Ext.Inferior a a 5 |g 69.8 V@ Q 5 0 > 0.14/1.76 Passa
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P9
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &o Posic&o . ? M | Apro N M_XX M_W Qx | Qy Eslt)ad
(cm) Disp. [ Arm. | (% % V. Natureza |Verif. t (t-m|(t:m t t
) (o(%) (t) ) ) (t) | (®)
)
AP, SCU, 47.3/0.0 [2.6 |-
Vo) NMils o |8 |0.17/9%°
. Pass |Pass |76. |62. AP, SCU, |Q,N, (60.4(1.2 |2.0 |- -
Ext.Superior a a 5 |7 76.5 ) M 6 8 o 3.34/2.13 Passa
Piso do Térreo (-1 - 0 15x50 Ag)SCU, Q 60.0/0.0 (1.4 |- -
m vV 4 0 0 3.19|2.47
) Ext.Inferior Pass |Pass |44.154. |54 » Passa
a a 7 |2 AP, SCU, [\ (62:2]0.0 |1.4 |- -
V() ! 6 0 6 3.17|1.79
AP, SCU, Q 60.0/0.0 (1.4 |- -
. Elemento de N.A.C|N.A.C|14. |54, Ve 4 |0 |0 ]3.19]2.47
Fundagdo 15x50 Fundacdo 0 0 g8 |2 54.2 AP, SCU, 62.210.0 1.4 1- N Passa
V(5) NM 6 0 6 3.17|1.79
Notas:
(1) A verificagdo ndo é necessédria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(6) 1.4-PP+1.4-CP+1.4-Qa
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(®) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
P10
Verificacbes Esforgos desfavoraveis
Dimens N,
Tramo o Posigéo i Q | | Apro N [ Mxx MYyl oy Eeit
(cm) Disp. | Arm. | (% % | V- Natureza | Verif. (t-m| (t-m o
% | (o) ® | @ | ©
) ) ( o
AP, SCU - -
5 ! 6.57 0.53 0.43
Ext.Superior Pass |Pass |10.133. 135 5 ve) @ 0.92 0-18 Passa
: a a 7 |3 : - -
AR SCU INM [6.59|7 0 |0.94|% . 0.03
Cobertura (8.64 - 15x50 Vi 0.06 0.38
10-92.m) AP, SCU, 7.03(0.00/0.31|7, , -|0.43
Pass |Pass v Q ' ' =0.18]""
Ext.Inferior a a 5.3/8.6 (8.6 AP SCU Passa
V(‘;) " |IN,M |7.14/0.00/0.32 0.30 0.02
AP, SCU, 26.9 |- -
: Pass |Pass |24. |43 v Q 8 3.01 0-92 0.01 105
Ext.Superior ) *143.8 Passa
L N R AP SCU I 264 T1e6|7 [0.15
- (3) ! 8 0.42|™ 0.27| ™
Terrago (5.76 - 8.64 | o oo \
m -
) ARSCU g 127610.00/1.56" . 1.05
Ext.Inferior :ass :ass (1)2' 34' 44.0 XP scu 299 0.01 Passa
V(s’) " INM 0 "~10.00(1.69|0.00{0.69
AP, SCU 36.1 |- -
4 ! 1.22 1.31
Ext.Superior Pass |Pass |30.178. | g o ve @ o 3.74 0.01 Passa
' a fa 09 AR SCU, 5090 ol g0l
1° PAV. (2.88 -5.76 | o cq v |8 7]2.88 """"]0.53
m AP, SCU 48.6 -
; ! 0.00|2.75 1.35
Ext.Inferior Pass |Pass |15.178. 156 3 Ve e s 0.01 Passa
' a a 5 I3 "~ |AP, sCu, 53.1
V() N,M 2 0.00/3.01/0.01/0.89
44.8(- |-
(8)
. Pass |Pass |28. |99 ARV Q 4 3.90/1.50 0.00)1.36
Ext.Superior ) ©199.3 Passa
L N A AP SCU I 2622 1= 10.03[0.90
Teto do Térreo (O - 15x50 V(&) 2 2.57|4.31| " :
2.88 m
) ARSCU g 79916,00/3.96/0.02| 1.41
Ext.Inferior :ass :ass 17' 33' 93.7 XP scu ;67 Passa
ve " INM | £77]0.00]4.34/0.03(0.90
003 1o 17900.00[3.96/0.02| 1.41
. 3 0m IN)'A'( IN)'A'( 5.7 23' 93.7 Passa
Piso do Térreo (-1 -0 15x50 A(F;!)SCU, N,M 76.7 0.00/4.34/0.03/0.90
m) V 5
. Pass |Pass |23.|73. AP, SCU, |Q,N, (97.0|- -
Ext.Superior a a 4 |5 73.5 V(5 M 9 0.65/2.27 1.78|1.09|Passa
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P10
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o ) Q |\ |Apro LN M MYy o | gy Estad
(cm) Disp. |Arm. | (% | /¢ V. Natureza | Verif. (t-m| (t-m o
) (% (%) (t) ) ) | ®
)
. Pass |Pass |23.|73. AP, SCU, |Q,N, |97.2
Ext.Inferior a a 4 3 73.3 V() M > 0.00/2.27|1.78|1.09| Passa
N Elemento de N.A.C[N.A.( 73. AP, SCU, |Q,N, [97.2
Fundag&o 15x50 | £ dacko o 7857733 | M |5777]0.00/2.271.78/1.09| Passa
Notas:
(1) A verificagdo ndo é necessédria
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(3) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-X)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(6) PP+CP+0.7-Qa+1.4-V(+Y)
(7) 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-Y)
(8) PP+CP+1.4-V(+Y)
P11
Verificacbes Esforgos desfavoraveis
Dimens N,
Tramo &o Posig&o ) Q |\ |Apro | N [Mxx | Myy Qx | Qy Ested
isp. | Arm. | (% V. urez rif. . .
(cm) Disp. | Arm. | (% | .o Natureza |Verif. (t-m|(t:m o
(% (o (t) ® | ®
) || @) ) )
AP, SCU - 0.2 |- 0.2
3 ! 5.73
V() Q 0.62(9 0.04|2
Ext.Superior Pass |Pass 6.8 23. 23.3 Passa
a a 3 AP SCU, [\ |5g2|7 |04 |- o1
Terrago (5.76 - 8.64 15x30 Ve ! "®©10.38/7 |0.10|3
m) AP, SCU, 03 |- 0.2
) Pass |Pass 15 ve Q |6-11]0:00/5 5.04)2
Ext.Inferior a a 3.4 8 *115.8 AP SCU 03 01 Passa
v N,M [6.60/0.00(, |5 oolc
AP, SCU, Q 12.1 - 0.6 |- 0.5
) Pass |Pass |16. |54. ve@ 7 |1.47]7  |0.09|1
Ext.Superior 54.3 Passa
P a a 13 AP SCU, |\ |12:2]- 1.0 |- 0.2
1° PAV. (2.88 - 5.76 | ¢ o9 ve " |2 ]0.75[9 ]0.24|6
m AP, SCU, Q 12.5 0.00 0.7 |- 0.5
V(@) 4 : 1 0.09(1
Ext.Inferior Pass |Pass g 1132 132.1 Passa
a a 1 AP, SCU, |\ |13.4]5 00|07 |- [0:3
V& ! 2 e 0.19|2
AP, SCU, Q 18.5 |- 0.8 |- 0.5
Ext.Superior Pass |Pass |17.162. 62.4 Ve / 1.61)4 0.08/6 Passa
' a a 6 |4 T |ARscu, |y |185|- |13 |- 0.2
Teto do Térreo (O - 15¢30 Ve " [3 |0.60]7 0.26|1
2.88 m) AP SCU, | |18.95gg[1.0 |- |05
V() 4 U7 0.08|6
Ext.Inferior Pass |Pass 8.9 48. 48.2 Passa
a a 2 AP, SCU, [\ |20:1|g gg|tl |- |0.4
V() ! 4 U4 0.09(8
AP, SCU, Q 26.9 |- 0.7 |- 2.3
Ext.Superior Pass |Pass |73.150. |55 5 ve 8 1.38)5 |1.250 Passa
Piso do Térreo (-1 -0 | o oo ' a a 7 |6 " |AP, scu, NM |269]- J0.8 |- |21
m) V&) ! 5 1.30|0 1.33|6
. Pass |Pass |42. |38. AP, SCU, |[Q,N, |27.0 0.6 |- 2.3
Ext.Inferior a a > g 42.2 V(5 M 6 0.00 3 1.25/0 Passa
~ Elemento de N.A.C[N.A.C|14. |38. AP, SCU, |[Q,N, |27.0 0.6 |- 2.3
Fundagdo 15x30 Fundacdo 1 1 o s 38.6 o) Vi 6 0.003 1.25/0 Passa
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(3 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-X)
(9) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
P12
Verificagdes Esforgos desfavoraveis
Dimens N
Tramo &o Posig&o . Q | \ | Apro | N [Mxx|Myy Qx| Qy Estac
(cm) Disp. | Arm. | (% | V. Natureza | Verif. (tm|(t'm o
) (% (%) (t) ) ) | ®
)
Cobertura (8.64 - . Pass | Pass 36. AP, SCU, |Q,N, - 0.2 |-
10.92 m) 15x30 |Ext.Superior a a 9.3 > 36.2 V@ Vi 3.800.05 0.63l6 |0.02 Passa




& CERNE

ENGENHARIA e PROJETOS

N° Cerne: N° Cliente: Pagina:
MCC-23-1654-01-001-R0O0 - 258
P12
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o bico. | A (g M | Apro - verie| N xxx xyy ox| Eslt)ad
I1Sp. rm. V. atureza erir. ‘m ‘m
(cm) P )° (°)/o %) ® |5 O ©
AP, SCU, 0.2 |-
) Pass | Pass Ve Q 4.080.00(0.18 6 [0.02
Ext.Inferior a a 4.6 /8.3 (8.3 AP SCU o1 Passa
v& ' |N;M 14.19/0.00/0.19|5°" [0.04
. Pass |Pass |10. [60. AP, SCU, |Q,N, - - 0.3
Ext.Superior a a 9 |o 60.0 e M 9.06 0.06/1.16/0 0.02|Passa
If)"a” (576 -8.64  |15,30 bass | o C(PZ')SCU' Q |9.430.00(0.53 8'3 0.02
Ext.Inferior :55 :55 5.5/ |24.6 Passa
06> Inm |29210.00/0.58/ 21 |0.19
AP, SCU 15.9 |- - 0.1
4 ! 0.39
Ext.Superior Pass |Pass |12.156. | ¢ o Ve @ s 1.12/0.92/4 Passa
' a a 9 |9 |ap scu, |y 143 0.00l" - 192|000
19 PAV. (2.88-5.76 | c a0 V@ "o Tot3te |
m) AP SCU, | |16:3]4 00/0.92/%1 [0.39
vih 3 . 92|, .
Ext.Inferior Pass |Pass 166 3% 130.7 p SC s ~ Passa
vé o |NM | 27710.00{0.94| 7 0.27
AP, SCU 17.1]- - 0.1
: ! 0.39
Ext.Superior Pass |Pass |12.167. |¢; ¢ Ve RE 1.12/0.86/0 Passa
' a a 3 16 T AR SCU, |\ w [19:5 009" |03}
Teto do Térreo (O - 15x30 V@) |0 "711.58/3 |0.03
2.88 m) AP, SCU, Q 22.6 (3 00l 1.28/9°1 | 0.40
v 1 . 28|, .
Ext.Inferior Pass [Pass le.8| 2% |s4.8 e -~ o Passa
V(3,) " IN,M 6 "710.00|1.29 6' 0.27
AP, SCU, 26.9 |- - 2.1
Ext.Superior Pass |Pass | 77.157. 157 4 ve) ® 7 lossjizz2 |79 Passa
' a a 4 17 " |AP, scu, NM (2860 |- 20|44,
Piso do Térreo (-1 - 0 15x30 V) ! 7 0.45/1.24|6 !
m) AP SCU, (o 127:0|6.00(0.6312 | 0.64
) Pass |Pass |39. |41. Ve 5 ) T2 )
Ext.Inferior a a 2o 41.0 AP SCU 8.7 20 Passa
V(3,) " IN,M 4 *710.00/0.67 6' 0.74
AP, SCU 27.0 2.1
4 ! 0.00(0.63 0.64
Eundacs 15x30 |Elemento de N.ACGNA13.]41. |, o ve® Qs 2 p
uncacao > |Fundagéo bov 2 jo [T (ap scu 28.7 2.0 assa
V(3,) " IN,M 4 **10.00/0.67 6. 0.74
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(5) PP+CP+0.7-Qa+1.4-V(+Y)
(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
P13
VerificagGes Esforcos desfavoraveis
Dimens N
Tramo do Posigdo - A ((03 M | Apro Nat vere| N (rgxx (rgyy x| Qy Esgad
ISp. rm. V. atureza erir. ‘m ‘m
(cm) P )° % | (o) ® 7y 0o
)
- - 0.0
AP, V(2 5.77 0.11
Ext.Superior Pass | Pass 2.8 27. 27.1 @ 0.30/0.23/1 Passa
a a 1 AP, SCU, |\ |11.0|5 4o[- |00
Terrago (5.76 - 8.64 15x30 Ve T2 77]0.62|3 0.04
m
) bacs | . 003 o |9.74]0.00/0.55 9% 0.11
Ext.Inferior aass aass 1.8 3 ©127.3 AP, SCU 113 0.0 Passa
e NM |57710.00/0.64 37 |
AP, SCU 13.9|- - 0.0
4 ! 0.31
Ext.Superior Pass |Pass | 7133 552 ve @ |o |ossjosss Passa
1° PAV. (2.88 - 5.76 ' a a 2 " |ap, scu, 21.4(- |- 0.0
m) 15x30 v NM T 0 61l101]7 1021
. Pass | Pass 53. AP, SCU, 19.2 0.0
Ext.Inferior a a 5.0 8 53.8 V@ Q 7 0.00/1.09 6 0.32|Passa
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P13
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o ) (02 M | Apro N Mxx | Myy | o | gy Eslt)ad
(cm) Disp. | Arm. | (% (% ;/ Natureza | Verif. ® (tm | (t'm ® | ©
) ) (%) ) )
AP, SCU, 22.4 0.0 |-
Ve N,M 6 0.00(1.27 8 0.13
17.3 |- - 0.0
AP, V@  |Q 0.37
’ 8 1.07|0.66|3
Ext.Superior Pass |Pass | 11.84. 84.2 Passa
a a 6 |2 AP, SCU, |\ v [33:6[g60lc  [0-0]-
Teto do Térreo (O - 15x30 V3 e °¥11.90|7 |0.21
2.88 m
) bass | o 0>V o 2%%0.00[1.62(30 0.38
Ext.Inferior 28|38 159t LS AP SCU 40 o0 Passa
v [N 7T 0.00(1.93 07 [0 oy
AP, SCU, 28.6 0.0
NAC N A o1, i Q [577]0.00/1.62/c" [0.38
0Om 0 0 2.0 5 81.5 AP SCU 34.0 00l- Passa
v [Nm |7 0.00(1.93 2 0o
Piso do Térreo (-1 - 0 AP, SCU 40.9 - 1.3 -
15x30 ] ! 0.46
m) ) Pass |Pass |36. |62. v ? . 0.96(9 |0.77
Ext.Superior 62.1 Passa
a a 4 |1 AP, SCU, |\ v [42:2|g 5] 1.3]-
Vv3) ! 3 : 0.99/0 1.08
. Pass |Pass |29. |60. AP, SCU, |Q,N, (42.3 1.3 |-
Ext.Inferior A 138 3 (803 U Mo |17 [0.00(0.99] 7 ] olPassa
- Elemento de N.A.C|N.A.( 60. AP, SCU, |Q,N, (42.3 1.3 |-
Fundagdo 15x30 Fundacdo 0 0 9.6 3 60.3 v Vi 1 0.00{0.99 o |1.08 Passa
Notas:
(1) A verificagdo ndo é necessdria
(2) PP+CP+1.4-V(+Y)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(4) 1,4-PP+1.4-CP+0.7-Qa+1.4:-V(+Y)
() PP+CP+0.7-Qa+1.4-V(+Y)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(7) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
P14
Verificagdes Esforgos desfavordveis
Dimens N,
Tramo o Posig&o ) (02 M | Apro o N Mxx| Myy| o | gy Es;ad
(cm) Disp. | Arm. | (% (% V. Natureza | Verif. © (tm|(t-m © | ©
) (%) ) | )
)
. Pass |Pass 23. AP, SCU QN -
Ext.Superior 5.4 23.6 5 ! ’"11.13/0.01{0.34 0.00|Passa
Cobertura (8.64 - 15x30 P a a 6 V@ M 0.15
10.92 m -
) Ext.Inferior Pass |Pass |5 7]2.8|2.8 A% SCY QN 14 41]0.00[0.06 0.00| Passa
a a V(@) M 0.15
AP V3 |Q |3.45| [~ _|0.02(0.24
! 0.68/0.16
Ext.Superior Pass |Pass 7.4 38. 38.1 Passa
@ ! AP SCU I [3.89 % .|~ _lo.18[0.02
Terrago (5.76 - 8.64 15x30 V) ’ . 0.05/0.65/% .
m
) AP, V(3 Q 3.82(0.00(/0.22{/0.02|0.24
Ext.Inferior :ass :ass 3.7 (1)1' 11.0 |Ap, SCU, - Passa
Ve N,M |4.61/0.00/0.26/0.03 0.14
AP, V) Q 6.11 | - 0.01{0.27
! 0.78/0.24
Ext.Superior Pass |Pass 8.5 34. 34.6 Passa
1° PAV. (2.88 - 5.76 @ @ 6 AP, SCU, N,M [6.83 - 0.17/0.05
) . (2.88 - 5. 15x30 v ’ ®210.15(0.72| 7" :
m
AP, V(3 Q 6.48(0.00/0.37/0.01|0.27
Ext.Inferior Pass |Pass 4.2 18. 18.1 |AP scuU Passa
a |a 1 vé ' |NM |7.55/0.00/0.43|0.12/0.04
AP, SCU - -
; ! 8.44 0.01/0.35
) Pass |Pass |10.|41. v Q 1.00{0.32
Ext.Superior 41.2 Passa
a P2 AP SCU I |8.55% . |7 o _l0.21]0.07
4 - (4) ! ! 0.20/0.87| " !
Teto do Térreo (0 15x30 v
2.88 m) AP, SCU,
21 V) Q 8.81(0.00/0.50/0.01/0.35
Ext.Inferior :ass :ass 5.5 9 “121.9 Passa
003 INm 19.13/0.00]0.52/0.13)0.05
, , Ao 00,3 1q  18.81/0.00[0.50/0.01)0.35
rPrlso doTérreo (-1-0 145,35 |gm IN)'A' IN)'A' 1.8 ;1' 21.9 AP, SCU Passa
vé ' |NM [9.13/0.00/0.52|0.13/0.05
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P14
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &o Posic&o . Q | | Apro | N [ Mxx| Myy Qx | Qy Estad
(cm) Disp. | Arm. | (% o | V- Natureza | Verif. t (t-m| (t-m t t o
) (o(%) (t) ) ) | ®
)
AP, SCU 11.3 - -
4 ! 0.10/0.30
V) Q s 0.50{0.17
Ext.Superior Pass |Pass |15.120. 20.1 Passa
a a 9 |1 AP SCU, |\ [140]- 1533 0.10
V(®) ! 2 0.06| " 0.39|
AP, SCU 11.3 -
5 ! 0.00/0.27
Ve Qe |7 0.32/0.55
Ext.Inferior Pass |Pass |10.120. 154 4 Passa
N N AP SCU, Iy 141 10.00(0.33|7 .. |0.10
V(®) ! 0 ! ! 0.39| ™
AP, SCU 11.3 - -
5 ! 0.00/0.27
. Elemento de N.A.C|NLA.C 20. ve Q7 0.32]0.55
Fundagdo 15x30 F = 10 0 3.4 20.1 Passa
undacso ! AP SCU TN |24110.00/0.33]7 . [0.10
V(®) ! 0 ! ! 0.39]|
Notas:
(1) A verificagdo ndo é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(3) 1.4-PP+1.4-CP+1.4-V(+Y)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(7) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(8) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(9) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
P15
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o . Q |\ [Apro LN M MYy oL gy Eetad
(cm) Disp.| Arm. | (% | o v. | Natureza |Verif. (tm|(tm o
) (% (%) (t) ) ) (t) | @)
)
. Pass |Pass |10. |29. AP, SCU, |[Q,N, - 0.5 |-
Ext.Superior a a 113 29.3 e M 6.76 0.47/8 0.20 0.22|Passa
Cobertura (8.64 - AP, SCU, 0.3 |-
10.92 m) 15x30 . Pass | Pass 14, e Q 7.04|0.00 1 0.20 0.22
Ext.Inferior 5.0 14.6 Passa
e 6 AR SCU, InM [7.40(0.0023 |7 |0.23
V) ' . P13 o0t
. Pass |Pass |13.|73. AP, SCU, |Q,N, [18.7 1.6 |- -
Ext.Superior a a 4 1 73.1 e M 1 0.23 7 0.37/0.08 Passa
Terrago (5.76 - 8.64 AP, SCU, 19.0 1.0 |- -
15x30 Q 0.00
m V@) 8 8 0.37/0.08
) Ext.Inferior Pass |Pass 6.8 50. 50.1 Passa
a a 1 AP, SCU, |\ [20.9(g oolt-1 |- |-
v ! 2 ! 8 0.23/0.24
AP, SCU, 30.9 2.0 |- -
. Pass |Pass |12. |88. v Q@ o 19?82 lo3s|o.10
Ext.Superior 88.2 Passa
a a 7 |2 AP, SCU, |\ m |346|g075/19 |- |-
1° PAV. (2.88 - 5.76 15x30 \S ! 8 ! 6 0.22/0.27
m) AP SCU, | [32.9g 018 |- |-
V) 6 ! 7 0.20/0.37
Ext.Inferior Pass |Pass 6.8 84. 84.0 Passa
a a 0 AP SCU, |\m [350|g00l29 |- |-
V) ! 5 ! 8 0.22/0.27
AP, SCU, 32.0 1.9 |- -
. Pass |Pass |11. |99. Ve Q g |%%]7" |o.32/0.08
Ext.Superior 99.9 Passa
a a 19 AP, SCU, |\ [49:1(gg5[2.7 |- |-
Teto do Térreo (O - 15x30 v "5 7|6 ]0.20]0.29
2.88 m) AP, SCU, Q 46.7 |0 90|26 |- |-
V() 5 ! 5 0.18(0.42
Ext.Inferior Pass |Pass 8.5 26. 96.4 Passa
a a 4 AP, SCU, |\ [49:5(0 00l2:7 |- |-
V) ! 2 ' 7 0.20/0.29
AP, SCU, 46.7 2.6 |- -
NANAC 6. Vo) Q |57 |000/5™ |g.18/0.42
0Om 1 1 2.8 96.4 Passa
4 AP SCU, |ywm 149-5]0.00/27 |- _ |
Piso do Térreo (-1 -0 | = a9 v 2 7 |0.20(0.29
m) ) Pass |Pass |35.|74. AP, SCU, |Q,N, |60.0 1.4 |- -
Ext.Superior a a P 74.6 V& Vi 6 0.90 1 1.21/1.50 Passa
. Pass |Pass |35.|72. AP, SCU, [Q,N, |60.1 1.4 |- -
Ext.Inferior a a 273 72.3 V& Vi 4 0.00 1 1.21/1.50 Passa
~ Elemento de N.A.(|N.A.C|11. |72. AP, SCU, |[Q,N, |60.1 1.4 |- -
Fundacdo 15x30 Fundacdo 1 1 8 |3 72.3 V@ M 4 0.00 1 1.21]1.50 Passa
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P15
Verificagoes Esforgos desfavoraveis
Dimens
Tramo &o Posic&o . ? '|\\l/|' Apro " Mxx | Myy Qx | Qy Eslt)ad
(cm) Disp. | Arm. | (% (% ; Natureza |Verif. ® (tm|(t:m ® | ©
) (%) ) )
Notas:
(1) A verificagdo ndo é necessédria
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(5) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(6) PP+CP+0.7-Qa+1.4-V(-X)
P16
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo &o Posig&o ) M | Apro | N [Mxx|Myy Qx| Qy Es(t)ad
(cm) Disp. | Arm. | (% | .o V. Natureza | Verif. (tm | (t'm
(% | (o ® ® ] ®
RANCD ) )
. Pass |Pass 29. AP, SCU, |[Q,N, - - 0.2
Ext.Superior a a 9.3 4 29.4 e M 5.26 0.36/0.56/1 0.17|Passa
fg%’;zrt;r)a (864 - 15x30 bace |p " 28U lQ  [5.54/0.00[0.24/2% 0.17
Ext.Inferior ass |Pass 147 (2 111.4 Passa
a a 4 AP, SCU, |\ 261990 1
v M |5.80/0.00{0.265" [0.18
. Pass |Pass |12.|66. AP, SCU, [Q,N, (17.2 - 0.3 |-
Ext.Superior a a 5 |7 66.7 e M 4 0.20 1533 |0.07 Passa
Terrago (5.76 - 8.64 AP, SCU, 17.6 0.3 |-
my 15x30 pass |pass . v Q |[;77]0.00/1.0057 ) o5
Ext.Inferior a a 6.2 1 " 147.1 AP, SCU 19.6 01 Passa
V@ N,M 5 0.00(1.11 9 0.23
AP, SCU 29.6 - 0.3 |-
; ! 0.22
v Q|7 1.90]2 |0.08
Ext.Superior Pass |Pass |11. 86. 86.3 Passa
a a 7 |3 AP, SCU, |\ [33:9]g g/ [0-1]-
1° PAV. (2.88 - 5.76 | ¢ o9 ve |0 Ul1.92|9 |0.27
m) AP, SCU, 32.4 0.1]-
) Pass |Pass 82. Ve Q o |000]183/g" Ig.39
Ext.Inferior a a 6.8 1 82.1 AP SCU 342 01 Passa
v INM 2510001945 [ 5
27.2 - 0.2 |-
AP, V() 0.13
) Pass |Pass |10.|99. ? o 1.73/9 |0.05
Ext.Superior 99.8 Passa
a a 7 |8 AP, SCU, |\ [49.0|5 gof- _ |01
Teto do Térreo (O - 15x30 v 4 ®°12.75/8 |0.29
2.88 m) AP, SCU, | 4680 595 65|01 |-
. Pass |Pass 96 ve 3 ) 7|6 10.43
Ext.Inferior a a 8.5 > *196.2 AP SCU 494 o1 Passa
v NM [7770.0012.77 |57 | o
AP, SCU, 46.8 0.1]-
N.A.C| N.A.C 96 V&) Q 3 0.002.65 6 |0.43
om no |y |28 > ©196.2 AP SCU 494 o1 Passa
v INM [ 77710.00(2.77] ¢ [ g
Piso do Térreo (-1 - 0 AP, SCU, 54.6 - 2.0 |-
m) 15x30 . Pass |Pass |59. | 70. Vo) Q Ja |%%71283 111
Ext.Superior 70.8 Passa
a a 2 |8 AP, SCU, |\ v |56.9|0g5]- __[19]
V) ! 7 ' 1.33|2 1.42
. Pass |Pass |44. |68. AP, SCU, |Q,N, [57.0 1.9|-
Ext.Inferior a a 1 s 68.5 V& M 4 0.00/1.33 > 1.42 Passa
~ Elemento de N.A.(|N.A.(| 14, |68. AP, SCU, |Q,N, [57.0 1.9]-
Fundagdo 15x30 Fundacdo 1 1 6 |5 68.5 ) M 2 0.00/1.33 > 142 Passa

Notas:

(1) A verificagdo n&o é necesséria

(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(5) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(6) PP+CP+1.4-V(+X)

(7) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
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P17
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o ) Q |\ [Apro LN (M IMYYE o | gy Estad
(cm) Disp. | Arm. | (% (% V. Natureza |Verif. t (t-m|(t-m o
b o ® ® | ®
) (%) ) )
AP, SCU, 0.0 -
Pass |Pass 17 Ve Q 3.88(0.33 8 0.00 0.16
Ext.Superior a a 4.9 5 “117.5 Passa
AP, V(3  |N,M |2.22/0.03 0.3 |- -
Cobertura (8.64 - 15x30 2 0.13/0.01
10.92 m) AP, SCU, 0.1 -
pass |Pass e Q [4.16/0.00g"" |0.00|,
Ext.Inferior a a 2.4|8.4(8.4 AP SCU 0.1 Passa
v |NM [4.28/0.00| 5" [0.00|5 4
AP, SCU 0.3 |- -
3 ! 7.70|0.94
) Pass |Pass |10. [41. V@ Q 8 0.04|0.33
Terraco (5.76 - 8.64 Ext.Superior a 3 |3 41.3 AP SCU 0.7 Passa
rre .76 - 8. A , 7 |- -
m) 15x30 V() N,M |6.17|0.19 9 0.21/0.07
. Pass |Pass 19. AP, SCU, |Q,N, 0.4 |- -
Ext.Inferior a a 5.2 4 19.4 e M 8.08(0.00 6 0.04/0.33 Passa
AP, SCU, 11.4 0.5 |- -
) Pass |Pass [11.38. ve@ Q o |0 |o.04]0.37
1° PAV. (2.88 - 5.76 Ext.Superior a a 5 |1 38.1 AP SCU 0.8 Passa
m) 15x30 v N,M |8.43]0.06|, | 5010 o5
. Pass |Pass 28. AP, SCU, |[Q,N, |11.7 0.6 |- -
Ext.Inferior a a 5.8 5 28.2 e Vi 7 0.00 7 0.04/0.37 Passa
AP, SCU, 14.5 0.6 |- -
) Pass |Pass [12. [45. ve Q |g " |M1327 |o.05|0.40
Teto do Térreo (0 Ext.Superior a a 5 |5 45.5 AP, SCU .0 Passa
rr - ), ) - .0 |-
2.88 m) 15x30 V(s NM 198516 0100 |0.24/0:00
. Pass |Pass 35. AP, SCU, |Q,N, [14.9 0.8 |- -
Ext.Inferior a a 6.3 8 35.8 e M 6 0.00 5 |0.05/0.40 Passa
N.A.C|N.A.( 35. AP, SCU, |Q,N, [14.9 0.8 |- -
0Om 0 0 2.1 8 35.8 e M 6 0.00 5 0.05/0.40 Passa
AP, SCU 15.4 0.4 |- -
4 o] 0.16
V() 3 5 0.76/0.26
X 3 Ext.Superior Pass |Pass |27.30. 30.1 Passa
Piso do Térreo (-1 -0 | g 20 a a 3 1 AP, SCU, |\ v [20.3[55[04 |- |-
m) V@) ! 3 T8 0.59(0.58
AP, SCU 16.8 0.3 |- -
4 o] 0.00
V(©®) 6 9 0.77(0.29
Ext.Inferior Pass |Pass |14.129. 29.1 Passa
a a 8 |1 AP, SCU, |\ [204[ o[04 |- |-
V() ! 1 T8 0.59(0.58
AP, SCU, Q 16.8 0.00 0.3 |- -
. Elemento de N.A.CN.ALC 29. ve® 6 |9 ]0.77|0.29
Fundagdo 15x30 = 0 0 4.9 29.1 Passa
Fundagéo 1 AP, SCU, |\ym |204g 00|04 |- -
V(@) ! 1 U8 0.59(0.58
Notas:
(1) A verificagdo n&o é necesséria
(2) 1,4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(3 pP+CP+1.4-V(-X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-Y)
(9) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
P18
VerificagGes Esforcos desfavoraveis
Dimens N,
Tramo &o Posig&o . Q |\ |Apro | N | M| Myy Qx | Qy Fotad
(cm) Disp. | Arm. | (% | V. Natureza | Verif. (tm| (t-m o
y 1] o) © [T o] ®
)
. Pass |Pass 20. AP, SCU, |Q,N, - -
Ext.Superior a a 6.0 9 20.9 e M 6.64 0.02 0.49 0.17 0.01|Passa
Cobertura (8.64 - 15x30 ARSCU 1q  |6.92/0.00/0.31]  ,,|0.01
10.52:m) Ext.Inferior Pass |Pass 3.0 14. 14.3 v 0-17 Passa
' a e PR T ARSAY (ym (7.25)0.00/0.32] -
V3 ' : : >210.04/0.07
AP, SCU 14.4 - -
; ! 0.94/0.62
Ext.Superi Pass |Pass |10.|53. |5 o v RE 0.05/0.33 P
Terraco (5.76 - 8.64 xt-superior a a 3 |9 " |AP, scu 17.8 e assa
m) 15x30 v NM [57710.2111.26| o 5ol o7
. Pass |Pass 48. AP, SCU, 19.5 - -
Ext.Inferior a a 5.5 6 48.6 Ve Q 1 0.00|1.10 0.07/0.35 Passa
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P18
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o ) (02 M | Apro N Mx | Myy | o | gy Eslt)ad
(cm) Disp. | Arm. | (% (% ;/ Natureza | Verif. ® (t-m| (t-m ® | ©
) ) (%) ) )
AP, SCU, 20.3 - -
Ve N,M 1 0.00|1.15 0.08/0.26
21.6 - -
AP, V() Q 1.09/0.82
! 3 0.04/0.38
Ext.Superior Pass |Pass |10. |84. 84.6 Passa
a a 0 |6 AP SCU, |\ (331|080l1.877 |-
1° PAV. (2.88 -5.76 | o o0 Ve ! ) ®710.07/0.28
m) AP, SCU 32.0 - -
5 ! 0.00/1.81
V() Q 7 0.06/0.41
Ext.Inferior Pass |Pass 16.4 150 180.2 p SO 54 Passa
V(3,) " IN,M 8 *710.00{1.89 0.07/0.28
30.4 - -
AP, V(6) Q 1.21|1.10
! 6 0.03/0.42
Ext.Superior Pass |Pass |10.195. 95.8 Passa
a a 4 |8 AP, 46. - -
; (3’)SCU’ N,M 6.6 0.88/|2.64
Teto do Térreo (O - 15x30 \ 2 0.06(0.31
2.88 m) AP, SCU, | |45.0|g00l255/% |-
V&) 1 : '7710.05/0.45
Ext.Inferior zass zass 8.4 32' 9022 o 6.9 Passa
e N,M 9 0.00|2.66 0.06/0.31
AP, SCU, 45.0 - -
N.A.CN.AC 92. Ve Q |y |0:0012:55/4 o5/ 0.45
0m 0 0 2.8 > 92.2 AP SCU 6.9 Passa
v NM g™ 0001266/ g6| 0.31
AP, SCU 49.6 - -
: ! 0.90 0.65
i 4 -1 - V() Q 3 1.16 1.50
PisodoTerreo (-1 -0 |15,30 |Ext.Superior Pass |Pass |30 165. 1653 Passa
m) a a 4 |3 - -
AP SCU I (322087 0.73
V) ! 2 : 1.22| 7 1.45
Pass |Pass |30. |62 v o (177000 116065); o
Ext.Inferior ass |Pass : "162.8 Passa
L N A AP SCU - Inm 223 0,00/ 1.22/0.73]
V) ! 0 : : : 1.45
AP, SCU 49.7 -
5 ! 0.00{1.16|0.65
. Elemento de N.A.CNLALC] 20, |62, Ve ? I 1.50
Fundagdo 15x30 Fundacs 1 1 1 |8 62.8 Passa
undacao AP SCU - Inm 223 0,00/ 1.22/0.73]
V3 o : : "711.45
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(3 1,4-PP+1.4-CP+1.4-Qa+0.84-V/(-Y)
(4) PP+CP+0.7-Qa+1.4-V(-Y)
(9) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(6) PP+CP+1.4-V(-Y)
P19
Verificacbes Esforcos desfavoraveis
Dimens N,
Tramo o Posig&o ) ? M | Apro o Mxx | Myy| o | gy Esgad
(cm) Disp. [ Arm. | (% (% ;/ Natureza |Verif. ® (tm|(t-m ® | @®
) |5 ) )| )
. Pass |Pass 29. AP, SCU, |Q,N, 0.1 |- 0.2 |-
Ext.Superior a a 7.8 9 29.9 e M 3.45 0 0.53/1 |0.04 Passa
Cobertura (8.64 - AP, SCU, 0.0 0.2 |-
10.92 m) 15x30 _ bass | Pass i Q [3.73|,7 |0.16)177 (g 4
Ext.Inferior a a 3.9(7.6|7.6 AP, SCU 0.0 01 Passa
v NM [3.8507 (017|077 |0 g
. Pass |Pass |11. |64. AP, SCU, |[Q,N, 0.2 |- 0.3 |-
Ext.Superior a a 7 a 64.4 e M 8.94 1 12112 lo.07 Passa
Terrago (5.76 - 8.64 AP, SCU, 0.0 0.3 |-
m) 15x30 ) Pass |Pass 24 v Q%3200 %2327 007
Ext.Inferior 5.9 “124.5 Passa
a a 5 AP, SCU, |\ |10.2/0.0 | 0]0.1-
Vv3) ! 1 0 ! 9 |0.22
AP, SCU, Q 15.9(1.0 |- 0.1 |-
) Pass |Pass |13.|61. ve 8 |6 [1.03]7 |0.37
Ext.Superior 61.7 Passa
1° PAV. (2.88 -5.76 | . o0 a a 2 |7 AP, SCU, [y |14.5/0.2 |- [0.3]-
m) V() ! 8 6 1.38|/1 |0.09
. Pass |Pass 39. AP, SCU, 16.3 (0.0 0.1]-
Ext.Inferior a a 6.6 8 39.8 V@ Q 6 0 0.93 2 10.37 Passa
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P19
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo Posigdo _ Q | y |Apro of oo |fs A Qx| Qy Estad
isp. | Arm. | (% V. atureza |Verif. m|(t-m
D A (% (% Nat Verif. ® (t (t ® | ® o
) ) (%) ) )
AP, SCU, 16.6 (0.0 0.1]-
v3) NM 2 0 0.94 9 0.24
) Pass |Pass |12.|72. AP, SCU, |[Q,N,|20.2]0.3 |- [0.3]-
Ext.Superior a a 6 |4 72.4 e M 7 5 1654 |o.12 Passa
Teto do Térreo (O - AP, SCU, 22.7 0.0 0.1]-
2.88 m) 15x30 ) Pass |Pass 55. Ve 2 o Jo [**87 oo
Ext.Inferior 6.9 55.1 Passa
a a 1 AP, SCU, |\ y [23.0]0.0 |; 50101 -
Vv3) ! 2 0 ! 9 1]0.26
AP, SCU, 22.7/0.0 0.1]-
N.A.C|N.A.C 55. v Q o |0 |*87 040
0Om n n 2.3 1 55.1 Passa
AP, SCU, N.M 23.0|0.0 1.30 0.1]-
Vv3) ! 2 0 ! 9 1]0.26
AP, SCU, Q 21.6|0.3 |- 0.7 |-
i 5 1 - V@) 7 5 0.51|0 |0.58
PisodoTerreo (-1 -0 115530 |Ext.Superior Pass |Pass 18.135. 1356 Passa
m) a a 5 |6 AP, SCU, |\ |233/0.5 |- |05
V@) ! 6 5 0.55|0 |0.92
AP, SCU 23.4|0.0 0.5 |-
A ! 0.55
v Q 4o 0 |0.92
Ext.Inferior Pass |Pass |16.33. 33 g Passa
a a 9 |8 AP, SCU, |\ y [23.7]0.0 | ££]0.5]-
Vv3) ! 1 0 ! 8 ]0.82
AP, SCU, Q 23.4|0.0 0.55 0.5 |-
( ( V@) 4 0 ! 0 |0.92
Fundagdo 15x30 EIemenEo de 1N)'A' 1N)'A' 5.6 33. 33.8 Passa
Fundagéo 8 AP, SCU, |\ [23.7]0.0 | ££]0.5]-
Vv3) ! 1 0 : 8 ]0.82
Notas:
(1) A verificagdo ndo é necessaria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-Y)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
P20
Verificagdes Esforgos desfavoraveis
Dimens N
Tramo Posicdo . Q M Apro . N Mxx | Myy ox | oy Estad
Disp. | Arm. | (% V. | Natureza |Verif. (t-m|(t:m o
(% | o ® ® | ®
RN CD) ) )
AP, SCU, 14.3 |- 1.2 |-
. Pass |Pass [13. |38 ve Q 4 0.48|1 0.42 0-00
Ext.Superior : ©138.8 Passa
a a 18 AP SCU, |\ 154 0.2 |- |5 oo
Terrago (5.76 - 8.64 |50 .= V3 ] 0.88/9 |0.10| "
m) AP, SCU, 14.7 0.0 |-
) Pass |Pass 38. V@ Q2 |983g" Jo.42|000
Ext.Inferior a a 6.6 9 38.9 AP SCU 162 00 Passa
v INM P 0.92) 0 | 50 10.00
AP, SCU, 29.2 2.7 |-
) Pass |Pass |30.|78. V@ Q | |%%Blg" |o.08/000
Ext.Superior 78.3 Passa
a a 33 AP, SCU, |\ [30:8]- (0.6 |- |, o
1° PAV. (2.88-5.76 |0 .« V3 |8 1757 |0.24|™
m) AP, SCU, 29.6 0.0 |-
) Pass |Pass |15.|77. V@ Q 5 1685 |0.08/0-00
Ext.Inferior a a 5 o 77.9 AP SCU 325 00 Passa
v |NM 5T 184 T | o c]0.01
AP, SCU, Q 44.1 1.51 2.9 |- -
) Pass |Pass |45.92. V@ 2 7|9 ]1.05]0.02
Ext.Superior 92.5 Passa
a a 5 |5 AP SCU, |\m [427|5 45l01 |- |-
Teto do Térreo (O - 20x15 Ve L 7|8 [0.41]0.09
2.88 m) AP, SCU, Q 44.4, o,[0.0 |- -
) Pass |Pass |22.|95. V@ 9 7|0 ]1.05]0.02
Ext.Inferior 95.3 Passa
a a 8 |3 AP, SCU, |\ m |48:5]5 74/0:0 |- |-
V4 ! 9 ! 0 0.87/0.01
. Pass |Pass |64.|77. AP, SCU Q,N, |64.3 |- 2.6 |-
Ext.Superior 77.7 3 ! Y 0.31|Passa
Piso do Térreo (-1-0 |50 ¢ P a |a |7 |7 Vi) M |2 |0.186 |4.43
m) ) Pass |Pass [96. |78. AP, SCU, |Q,N, |64.3 0.0 |-
Ext.Inferior a a 5 | 96.5 V& Vi 9 1.51 0 4.43 0.31|Passa
~ Elemento de N.A.C|N.A.(|32.|78. AP, SCU, |Q,N, |64.3 0.0 |-
Fundagdo 30x15 Fundacgo 1 1 o s 78.6 v Vi 9 1.51 0 4.43 0.31|Passa
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &o Posic&o . ? M | Apro | N [Mxx | Myy Qx | Qy Eslt)ad
(cm) Disp. | Arm. | (% (% V. Natureza |Verif. ® (tm|(t:m ® | ®
) (%) ) )
Notas:
(1) A verificagdo ndo é necessédria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(5) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
P21
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo ET) Posic&o Diso. | A 9/ M |Apro Nat Veri| N '\:XX '\:W Qx | Qy Es(t)ad
(cm) isp. | Arm. | (% (% V. atureza | "¢ ® (tm|(t'm ® | ©
(%) ) )
AP, SCU 14.2 |- - 0.0
4 ! 0.34
Vo) Q |1 " |o.54]0.98 3
Ext.Superior Pass |Pass |10. |41. 41.5 Passa
a a 715 AP SCU, [\ |16.2|- |- | ,/00
Vv3) 3 0.92|0.39| 1
Terrago (5.76 - 8.64 m)|30x15 AP SCU 145 00
b b 19 V(Z,) " Q 9 '~ 10.83/0.00(0.34 3'
Ext.Inferior :55 :55 545|398 0 . Passa
V(3’)SCU’ N,M 16'6 0.94(0.00(0.14 ?'0
AP, SCU 28.4 |- - 0.0
3 ! 0.86
) Pass |Pass |26. |78. V@ Q 137 |1.16]2.46 8
Ext.Superior 78.8 Passa
a a 8 |8 AP, SCU, |\ (328 1 50l0.00/0-0
V) 7 1.86| : 7
1° PAV. (2.88 - 5.76 m)|30x15
AP SCU, 1 |28:8|1 63]0.00[0.86/ 00
Pass |Pass |13.|79 ve@ 0 8
Ext.Inferior a a 4 : 8 ©179.8 Passa
06> INm|33311.88/0.00/0.34/ 90
AP, SCU 44.1 |- - 0.0
3 ! 0.96
v Q |47 |1.67]2.73 7
Ext.Superior Pass |Pass |38. |99. 99.3 Passa
a a 0 |3 AP SCU, [\ |51.5|- |- |g 5900
Teto do Térreo (0 - |30 1o ve) M5 |2.85/0.82/7%71
2.88 m
) AP SCU, | [445]5 5510 00/0.96/9-0
Pass |Pass [19. (95 ve 1 7
Ext.Inferior : *195.8 Passa
a a 0 |8 AP, SCU, [\ 152.0|5 g2l0.00= . |00
v 2 ! ! 0.14|6
003 o [4%2]2.52/0.00/0.96/9°
N.A.C[N.A.C 95.
om 0 0 6.3 8 95.8 AP, SCU 2.0 . 0.0 Passa
v [NM (357 12.87(0.00| o 1406
AP, SCU, Q 65.3 |- - 3.88 1.2
Piso do Térreo (-1 - 0 ) Pass |Pass |94. |74. V) 8 ]0.74|2.33|7"""|4
30x15 |Ext.Superior 94.2 Passa
m) a a 2 |9 AP SCU, |\ m[59:3]- |- |596/1:0
V(6) 3 1.39/1.66|°" 4
AR SCU, o |65:414 530000 3.88| L2
) Pass |Pass |80. |76. \5 6 4
Ext.Inferior a a 3 s 80.3 Passa
003V INm|(89711.56/0.00/3.41| 1
AP, SCU, 65.4 1.2
. Elemento de N.A.C|N.ALC|26. |76 Ve Q g |1:53)0-00388,
Fundagao 30x15 ~ o o ) *176.8 Passa
Fundacgo boomoo |6 |8 AP, SCU 66.7 1.2
v |NM |7 11.56/0.00(3.41 )5

Notas:

) A verificagdo ndo é necessaria

) 1,4-PP+1.4-CP+0.7-Qa+1.4-V(+X)

() 1,4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
4) 1,4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(5) 1,4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(6) 1,4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &0 Posic&o . ? M | Apro el N Mxx | Myy Qx | Qy Eslt)ad
(cm) Disp. | Arm. | (% (% ;/ Natureza | Verif. ® (tm | (t'm ® | @©
) ) (%) ) )
AP, SCU - - 0.1
H ! 3.38 0.02
V@) Q 0.40/0.18 4
Ext.Superior Pass |Pass 14 4|17 1171 Passa
a a 1 AP, SCU - - 0.0
> |NM (3.88 0.08
Terrago (5.76 - 8.64 15x30 \ 0.16/0.36 6
m
) bass | . 053 o [3.76]0.00(0.21/0.02/31
Ext.Inferior ass |Pass |5 21101103 Passa
a a 3 AP, SCU, 0.0
i N,M |4.30|0.00/0.24/0.03| 5
AP, SCU, - - 0.4
) Pass |Pass |12.43. v@ Q  718/1.16/0.40 %% )1
Ext.Superior 43.9 Passa
a a 719 AP, SCU - - 0.1
(3’) " IN,M |9.01 0.20
1° PAV. (2.88 - 5.76 15x30 \ 0.52/0.88 8
m
) bass o ) 06°Y @ |7.56]0.00/0.43/0.06 2%
Ext.Inferior ass |Pass 164 |25 | 22,5 Passa
a a 5 AP, SCU, 0.1
v N,M |9.38/0.00/0.530.20 g
AP, SCU - - 0.4
4 ! 9.93 0.04
V@) Q 1.34/0.43 7
Ext.Superior Pass |Pass |14.49. 49.7 Passa
a a 6 |7 AP SCU, |\ [136]- |- |4 55(01
Teto do Térreo (O - 15x30 Ve 4 0.51/1.08|"°“(8
2.88 m) AR SCU, | {103 |4 60/0.58(0.04| 04
V) 1 . . 04|
Ext.Inferior Pass [Pass 17.312% |336 e " o |Passa
V(3,) " |IN,M > "710.00{0.79|0.22 8.
. Pass |Pass |89. (45. AP, SCU, |Q,N, [27.5]- - 2.8
Ext.Superior a a 3|2 89.3 V() M 5 1.71 0.34 0.576 Passa
Piso do Térreo (-1 - 0 AP, SCU, 27.6 - 2.8
m) 15x30 ) Pass |Pass |45. |43. Ve Q|3 |00010-63)557/6
Ext.Inferior 45.6 Passa
a a 6 |0 AP, SCU, |\ v (3010 00l071|7 |25
V(®) 4 : "*l0.48|9
AP, SCU 27.6 - 2.8
4 ! 0.00(0.65
. Elemento de N.A.CN.ALC| 15, |43, ve E 0.57|6
Fundagdo 15x30 = 1 1 43.0 Passa
Fundag&o 10 AP, SCU, |\ 3910 00l0.71]7 |25
V(®) 4 : “"*l0.48|9
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(3) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
P23
Verificacbes Esforcos desfavoraveis
Dimens N
Tramo &o Posig&o Q |\ | Apro N [MXIMYY ) o0 gy Eetad
(cm) Disp. [ Arm. | (% (% V. Natureza |Verif. ® (tm|(t-m ® | @® o
) ) (%) ) )
AP, SCU, Q 17.0 |- 1.2 |- 0.0
V@) 5 0.65/4 0.44|3
Ext.Superior Pass |Pass |13.45. 45.6 Passa
a a 5 |6 AP SCU, [\ |18:3|- 0.2 |- 0.0
Terrago (5.76 - 8.64 |50 1« ve " |2 [1.04)9 |0.10/3
m) AP, SCU, Q 17.4 0.99 0.0 |- 0.0
V@) 2 ! 0 0.44|3
Ext.Inferior Pass |Pass 6.8 46. 46.4 Passa
a a 4 AP, SCU, [\ |19:3|; 10/0.0 |- _|0.0
V) ! 8 ' 0 0.38(3
AP, SCU, Q 35.1 (- 2.8 |- 0.0
V@) 0 1.34|6 1.00|6
Ext.Superior Pass |Pass |31.192. 92.1 Passa
a a 11 AP SCU, |\ |36.8|- 0.6 |- 0.1
1° PAV. (2.88 -5.76 |50 . Ve " |8 |2.09]4 |0.22]0
m) AP, SCU, Q 35.4|, ,4/0.0 |- {00
) Pass |Pass |15. |94. v 7 7|0 |1.00/6
Ext.Inferior 94.0 Passa
a a 6 |0 AP, SCU, |\ |39:2],55/0.0 |- 0.0
V4 ! 2 ! 0 0.87(8
Teto do Térreo (0 - . Pass |Pass |37.(99. AP, SCU, 53.1 |- 3.0 |- 0.0
2.88 m) 30x15 |Ext.Superior a a o |s 99.8 v Q 4 1.83]8 1.08l6 Passa
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Verificagoes Esforgos desfavoraveis
Dimens N
Tramo Posic&o Q |\ |Apro N | Mxx|Myy Qx | Qy Estad
Disp. | Arm. | (% (% V. Natureza |Verif. ®) (tm|(t:m ® | @© o
) ) (%) ) )
AP, SCU, N.M 56.8 |- 1.4 |- 0.1
V() ! 8 3.05|3 0.50(4
AP, SCU, 53.5 0.0 |- 0.0
) Pass |Pass |19. [93. v@ Q1 %o 1086
Ext.Inferior 93.6 Passa
a a 6 |6 AP, SCU, |\ |58.9|545(0.0 |- |00
V@) ! 3 o 0.90(8
. Pass |Pass [94. |75. AP, SCU QN, |77.2 |- 2.6 |- 1.1
Ext.Superior 94.0 A ! Y Passa
Piso do Térreo (-1 -0 3015 P a a o |7 V@) M 9 0.68(5 4.41(3
m) ) Pass |Pass |83. |80. AP, SCU, |QN, |77.3 0.0 |- 1.1
Ext.Inferior a a o |2 83.0 v M 7 1.81 0 4.41|3 Passa
- Elemento de N.A.C[N.A.([27. [80. AP, SCU, |Q\N, [77.3 0.0 |- 1.1
Fundagdo 30x15 Fundacdo 0 0 5 |2 80.2 v Vi 7 1.81 0 4.41|3 Passa
Notas:
(1) A verificagdo ndo é necessédria
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(%) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
P24
Verificacbes Esforgos desfavoraveis
Dimens N,
Tramo Posig&o . Q | \ |Apro Veri| N |Mxx|Myy ox |y Estad
Disp. | Arm. | (% v. | Natureza (t=m|[(t-m o
%] ) o N oo
)
AP, SCU - - 0.0
; " Q 26.34 1.26
V(@) 0.98|3.60 4
Ext.Superior :ass :ass 28' ‘515 45.5 AP SCU 00 Passa
; v NM 306314 73101716 064’
Terrago (5.76 - 8.64 50x15
m
) bace |pace |14, |46 063 lo  |26.97|1.53/0.00|1.26§°
Ext.Inferior aass aass 4 : 0 46.0 AP SCU 00 Passa
V(3,) ’ IN,M|31.25|1.77|0.00 0.06 4'
AP, SCU, - - 0.1
. pass |Pass |65. |91. v Q@ |P1%]1.99/8.14 %81
Ext.Superior a a 3 |3 91.3 AP, SCU 0.0 Passa
o i v [NIMI6L.4715 4610-32]4 4419
1° PAV. (2.88 - 5.76 50x15
m
) bacs |pacs |52, |01 003 lQ |51.67|2.92/0.00(2.85 9
Ext.Inferior aass aass 6 . 4 "191.4 AP SCU 00 Passa
v N,M|62.09(3.51(0.005 1, g
AP, SCU, - - 0.1
. Pass |Pass |79.|98. ve@ Q 7588 2.85/9.32 3.26 2
Ext.Superior a a 6 |2 98.2 AP SCU 02 Passa
4 " INM|91.77 | aals <410.92|
Teto do Térreo (O - 50x15 Ve 4.98/2.61 0
2.88 m) AP, SCU 0.1
V(Zl) " 1Q 76.51|4.33|0.00|3.26 2
Ext.Inferior :ass :ass 39' 35 95.3 AP SCU 00 Passa
v N,M94.69(5.09(0.00| 5 o g
AP, SCU, 0.1
NACNAC 13, |os. e Q 76.51|4.33|0.00|3.26 2
0Om 1 1 95.3 Passa
S AP SCU, .M |94.695.09]0.00] .. |2:C
Vv3) ! ! ! 7710.59|9
AP, SCU, Q 110.0|- - 7.30 0.9
Piso do Térreo (-1 - 0 ) Pass |Pass |89.|79. V) 9 0.58|4.38| """ |6
m) 50x15 |Ext.Superior a a 6 |3 89.6 AP SCU 114.9 09 Passa
Vo) NMIg™ " 12.69[3.01|0°25
AFZ; SCuU, Q 110.2 2.58/0.00/7.30 0.9
) Pass |Pass |89. |74. Ve 2 6
Ext.Inferior a a 6 |6 89.6 AP SCU 1151 09 Passa
v INM |77 2.69]0.00(6.52]
AR SCU, o 11021, 5gl 0o|7.30(0-0
< Elemento de N.A.CIN.A.C|29. |74, Vi 2 6
Fundagdo 50x15 Fundacgo 1 1 P 74.6 AP, SCU 115.1 0.9 Passa
v INM |77 (2.69]0.00(6.52]
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &0 Posic&o Diso. | A 3 M |Apro N Veri Mxx | Myy Qx | Qy Eslt)ad
(cm) isp. | Arm. ()o (% (;;) atureza £ ® (t-)m (t-)m ® | @©
)
Notas:
(1) A verificagdo ndo é necessédria
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(3 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
P25
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo ET) Posic&o ! M |Apro Veri| N |Mxx|Myy Qx | Qy Estad
Disp. | Arm. | (% (% v. | Natureza P ) (t'm | (t:‘m ® | © o
) || ) ' ) )
AP, SCU - - 0.1
H ! 6.81 0.02
V() Q 0.48(0.27 7
Ext.Superior Pass |Pass |5 5120+ 1501 Passa
a P ! AP SCU, M |[7.53|5 |7, c]0.0790
Vv3) ! : 0.21]0.45| 7
Terrago (5.76 - 8.64 m)|15x30 AP SCU o1
V(Zl) " Q 7.180.00/0.41/0.02 7'
Ext.Inferior Pass |Pass |5 619 10,0 Passa
a P 0 AP SCU, N, M |7.94 |0.00{0.45]0.05| 90
Vi , . . . :05|g
AP, SCU, 14.3 |- - 0.4
) Pass |Pass |12. |48. ve Q |3 " |1.17/0.59 %%
Ext.Superior 48.7 Passa
a a 7 |7 AP SCU, |\ w|17-4|- - 0.18/0-1
v3) 2 0.47|1.09| " 6
1° PAV. (2.88 - 5.76 m)|15x30
bacs o - 003 o |5%7]0.00]0.83)0.04/94
Ext.Inferior 05811958 164 | % 42,6 e 78 ST |Pesse
V(-’,') " IN,M 0 '710.00(1.01|0.18 6'
AP, SCU 21.0|- - 0.4
3 ! 0.02
v Q |37 1.37/0.76 8
Ext.Superior Pass |Pass |14. 169 69.0 Passa
a a 9 |0 AP SCU, [\ m[27:5]- |- |g50/02
Teto do Térreo (0= |, o0 ve) ™Mla  los1|1.56/7"8
2.88 m) AP SCU, o 21414 001 21]0.02/04
V@) 1 ! ! ! 8
Ext.Inferior Pass |Pass 17,4155 |66.9 o SC — o PSS
V(-’,') " IN,M > '~10.00(1.58|0.20 8.
AP, SCU, 49.5 |- - 2.3
. Pass |Pass |38. |81. Vo Q 1" |1.40[M1%0.74]3
Ext.Superior 81.3 Passa
a a 5 13 AP, SCU, |\ |534|- 1257 [2:0
Piso do Térreo (-1-0 |5 3 ve |6 1.25[7"7710.64/8
m) AP, SCU, 49.5 - 2.3
) Pass |Pass |38.|76. Ve Q |g 7 |0:00[1.16]g 74/3
Ext.Inferior a a 5 |3 76.3 AP SCU 35 20 Passa
v |NM(27710.00(1.25( 0 (g
AP, SCU 49.5 - 2.3
4 ! 0.00|1.16
. Elemento de N.A.CN.ALC12. |76 ve Qo 0.74|3
Fundagdo 15x30 = 1 1 76.3 Passa
Fundag&o 8 |3 AP, SCU, [\ v 153-5|0.00l1.25/ |20
V4 4 ' ' 0.64|8
Notas:
@) A verificagdo ndo é necessaria
@ 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
4 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(9 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
P26
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo &o Posig&o . Q |\ |Apro of m [ vy Qx | Qy Eotad
(cm) Disp. |Arm. | (% | .o V. Natureza |Verif. (tm|(t'm o
) (% (%) (t) y 1) 1 | ®
)
. Pass |Pass |12.|34. AP, SCU, |[Q,N, 0.5 (1.0 |- -
Ext.Superior a a o |5 34.5 v M 7.61 1 6 10.37/0.09 Passa
Terrago (5.76 - 8.64 AP, SCU, 0.4 [0.0 |- -
30x15 Q |7.99
m V@) 5 0 0.37/0.09
) Ext.Inferior Pass |Pass 6.0 20 20.9 Passa
a a 9 AR SCU, |\m lg73/04 (00 |- |-
v3) ! . 9 0 0.31/0.10
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &o Posic&o . Q | \ |Apro | N [Mxx|Myy Qx | Qy Estad
(cm) Disp. |Arm. | (% | /¢ V. Natureza |Verif. (t-m|(t:m o
1% 5y ® 5T oo
)
. Pass |Pass |26. |81. AP, SCU, |Q,N, |16.2|1.2 |2.3 |- -
Ext.Superior a a 8 |9 81.9 e M 9 3 3 0.82/0.24 Passa
1° PAV. (2.88 - 5.76 AP, SCU 16.6 0.9 0.0 |- -
30x15 I o)
m V@) 7 4 0 0.82(0.24
) Ext.Inferior Pass |Pass |13.143. 1,3 3 Passa
a a 4 |3 AP, SCU, |\ |18:0/1.0 [0.0 |- |-
v3) ! 7 2 0 0.69/0.27
. Pass |Pass |39.|77. AP, SCU, |Q,N, |25.0|1.5 |2.5 |- -
Ext.Superior a a 2 |3 77.3 e M 1 > 4 0.89/0.24 Passa
Teto do Térreo (O - 30x15 AP, SCU, Q 25.3/1.4 |0.0 |- -
2.88 m V() 8 4 0 0.89/0.24
) Ext.Inferior Pass |Pass |19.153. |53 g Passa
a a 8 |9 AP SCU, |\ m [27:3[1.5 (0.0 |- |-
Vv3) ! 8 5 0 0.72|0.27
AP, SCU, Q 36.9(2.2 (1.7 |- -
Vv3) 7 5 0 2.83|3.75
§ , Ext.Superior Pass |Pass |30.93. 93.2 Passa
Piso do Térreo (-1-0 |50 .= a a 7 |2 AP, SCU, |\ [36.1[2.2 |16 |- -
m) V@) ! 0 8 2 2.70/3.80
. Pass |Pass |92. |45. AP, SCU, |Q,N, (37.0(0.8 |0.0 |- -
Ext.Inferior a a 5 |4 92.5 |3 Vi 5 7 o 2.83/3.75 Passa
~ Elemento de N.A.C[N.A.C|30. |45. AP, SCU, |Q,N, (37.0(0.8 |0.0 |- -
Fundacdo 30x15 | Fyndacgio v g 27 %2 v M |5 |7 |o |2.83]3.75/P3%3
Notas:
(1) A verificagdo ndo é necessédria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
P27
Verificagbes Esforcos desfavoraveis
Dimens N,
Tramo o Posic&o . Q| \y |Apro N (M MYy o | gy Estad
(cm) Disp. [Arm. | (% | o V. | Natureza |Verif. (tm|(t'm o
(% | (o ® ® | ®
) Y] (%) )
11.5|0.6 |- -
AP, V(@ Q 0.25
! 1 0 0.72 0.07
Ext.Superior Pass |Pass |g 0137 137.3 Passa
a a 3 AP, SCU, |\ m 14908 g ocl- |-
Terrago (5.76 - 8.64 |50 1 ve L4 ~|0.09/0.10
m) AP, SCU, 13.5/0.7 -
Pass |Pass 36 v Q 4 7 |0:0010-26/5 g9
Ext.Inferior 4.3 *136.6 Passa
a a 6 AP, SCU, |\ v [15:2(0.8 |o ool= |-
v3) ! 9 6 ! 0.09/0.10
AP, SCU 17.7|1.1 |- -
A ! 0.70
. Pass |Pass |23.|71. ve Q 1 8 2.01 0.21
Ext.Superior 71.5 Passa
a a 15 AP, SCU, |\ [20.1(13 |- |0 -
1° PAV. (2.88 - 5.76 |5 .« V) "7 |7 148|777 |0.24
m) AP, SCU 18.0(1.0 -
A ! 0.00/0.70
. Pass |Pass |11. |50. ve Q 9 2 0.21
Ext.Inferior 50.1 Passa
a a 6 |1 AP, SCU, |\ [20.9(1.1 |0 o0l |-
v3) ! 3 8 ' 0.12/0.26
AP, SCU, 22.3(1.3 |- -
. Pass |Pass |26. |69. Ve Q@ 17 12 [239%%0.20
Ext.Superior 69.4 Passa
a a 9 |4 AP SCU, |\m [257|15 |- |g60l
Teto do Térreo (O - 30x15 Ve T4 4 1.72|7"7710.24
2.88 m) AP, SCU, 22.7(1.2 -
- Q |47 |9 |0-00/0.84] 5
) Pass |Pass |13.|58. \4 .
Ext.Inferior 58.0 Passa
a a 6 |0 AP, SCU, |\ y [27:0(1.5 | ool- |-
v3) ! 3 3 ' 0.18/0.26
. Pass |Pass |30. |95. AP, SCU, |Q,N, |25.8|1.8 |- -
Ext.Superior a a 111 95.1 V() Vi 9 8 2.58 4.31 3.14 Passa
Piso do Térreo (-1 -0 30x15 A(Fz)SCU, Q 25.9/0.6 0.00l4.31]>
m) ) Pass |Pass |90. |35. v 7 1 3.14
Ext.Inferior a a 212 90.7 AP SCU >71]0.6 Passa
v |NM 57715 (0.00(3.86)5 ¢
AP, SCU, 25.9|0.6 -
. Elemento de N.A.(|N.A.(|29. |35, Ve Q7 [000)4315 4
Fundagdo 30x15 F = 1 1 35.1 Passa
undagéo 4 1 AP, SCU, [\ m |27-1]0:6 |4 0l5.86!
v3) ! 3 3 . . 3.15
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo Posig&o ) Q |\ |Apro ) P b7y Qx | Qy Estad
Disp. | Arm. | (% (% V. Natureza |Verif. ® (tm|(t:m ® | ® o
) °| (%) ) )
Notas:
(1) A verificagdo ndo é necessédria
() 1.4-PP+1.4-CP+1.4-V(+X)
(3 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
P28
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo Posic&o ! M | Apro | N [Mxx|Myy Qx | Qy Estad
Disp. | Arm. | (% V. | Natureza |Verif. (tm|(t-m o
(% ) ® | ®
) 1] (%) )
) Pass |Pass |17.27. AP, SCU, |Q,N, 1.6 (0.0 [- |-
Ext.Superior a a 1l 27.7 e M 1.31 9 7 0.01/0.59 Passa
Terrago (5.76 - 8.64 AP, SCU, 0.0 |0.1 |- -
m) 15x40 Pass |pass v Q 181157 |07 |o0.01]0.59
Ext.Inferior a a 8.6 3.7 (8.6 0.0 lo1 Passa
3) . . -
AP, V! NM {2107 |57 [0.07)g oo
AP, SCU, Q 20.4(2.4 |1.2 |- -
V() 8 4 3 0.19/0.85
Ext.Superior Zass Zass ;5' 28' 58.6 Passa
AE;)SCU, N,M 19.1/1.4 |1.6 |- -
1°PAV. (2.88 -5.76 | c 40 \ 7 3 |6 [0.36/0.50
m) AR SCU, |5 |209]0.0 |11 |- |-
V() 8 0 9 0.19/0.85
Ext.Inferior Pass |Pass |12.140. |44 ¢ Passa
a a 6 |6 AP, SCU, |\ v |23-2]0.0 |13 |- |-
V) ! 4 0 1 0.09/0.47
AP, SCU, Q 39.1(2.7 |1.8 |- -
) Pass |Pass |25. |81. ve@ 5 |9 |1 |0.18]0.98
Ext.Superior 81.7 Passa
a a 4 |7 AP SCU, |\ v (43913 (24 |- |-
Teto do Térreo (O - V&) "7 |8 |0 |9 ]0.06/0.45
15x40
2.88 m) AP SCU, |5 |39.6/0.0 [2.2 |- |-
V@) 5 0 4 0.18/0.98
Ext.Inferior Pass |Pass |14.77. 77.6 Passa
a a 4 |6 AP, SCU, |\ v [444/0.0 |25 |- |-
V) ! 8 0 2 0.06/0.45
. Pass |Pass [29.|73. AP, SCU, |[Q,N, (79.2|4.2 |2.7 |- -
Ext.Superior a a 6 |6 73.6 V(© Vi > 8 > 5.44/8.56 Passa
Piso do Térreo (-1 - 0 AP, SCU 79.3|0.0 1.6 |- -
20x40 4 " Q
m V(6) 3 0 7 5.44|8.56
) Ext.Inferior :ass :ass 29' 21' 89.4 AP SCU 808100 1.7 Passa
vé INM T 0 [5.3408.28
AP, SCU, Q 79.3|0.0 |1.6 |- -
( ( V(©®) 3 0 7 5.44|8.56
Fundagdo 20x40 Elemenso de IN'A' IN'A' 29.|51. 51.4 Passa
Fundagéo ) >3 |4 AP, SCU, |\ v |80-8]0.0 |1.7 |- |-
V) ! 7 0 0 5.34|8.28
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(3 1.4-PP+1.4-CP+1.4:-V(+X)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-Y)
P29
Verificagdes Esforgos desfavoraveis
Dimens N
P ’ Estad
Tramo Posicdo Q Apro ) Mxx | Myy
g Disp. | Arm. | (% l::l V. Natureza Vet LY (tm | (t'm Qx| Qy o
(% | (g ol @® ® | (®
) ) (%) ) )
- - 0.0
AP, V(2 Q 9.90 0.16
! 0.45|0.42|3
Ext.Superior Pass |Pass 3.8 43. 43.4 Passa
a a 4 AP, SCU, |\ m|16:9]- |- 0.0y ¢
Vv3) o 0.44(0.96|5 ’
1° PAV. (2.88 - 5.76 m)|15x30
pacs o t 20>V o 1527]0.00]0.89) 20 0.19
Ext.Inferior aass aass 3.1 4 “141.4 AP SCU 172 00 Passa
v |NM|Z7710.00(0.98| . |0.16
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &0 Posic&o biso. | A (g M |Apro Nat Veri| N xxx x‘/‘/ Qx| Qy Eslt)ad
I1Sp. rm. V. atureza ‘m ‘m
(cm) P )° (;/0 (%) £ (t) ) ) t) | @
AP, SCU 24.0 |- - 0.1
4 ! 0.48
V() Q 2 1.37|1.07|0
Ext.Superior Pass |Pass |16. |64. 64.5 Passa
a a 15 AP SCU, |\ [339|- |- [0.2],,,
Teto do Térreo (0 - 15%30 V(©) - 0.60/1.92|4 )
2.88 m) AP SCU, | {32215 00]1.82/91 052
v 5 . 82|53 .
Ext.Inferior Pass 1Pass 195193 163.3 p SO 5o - Passa
V(3,) " IN,M 3 "710.00{1.98 4' 0.41
AP, SCU 74.9 - 2.7 |-
4 ! 3.23
Vo) Q| 167/8 |5.38
Ext.Superior Pass |Pass |51. 198 98.7 Passa
a a 0 |7 AP, SCU, [\ w1757 |308]" _ 28]
Piso do Térreo (-1-0 | o o, V) "o 717114 |5.13
m) AP, SCU 75.0 2.7 |-
4 ! 0.00|1.75
Vo) Q o 8 |5.38
Ext.Inferior Pass |Pass |44.185. g5 g Passa
a a 4 |9 AP, SCU, [\ m 1765/ 00l1.79/27 |-
V3 e ! ! 6 [4.90
AP, SCU 75.0 2.7 |-
] ! 0.00|1.75
. Elemento de N.A.C|N.A.C|35. |85, v ? o 8 |5.38
Fundagdo 15x30 = 1 1 85.9 Passa
Fundagdo ) ) 5 19 AP, SCU, |\ m176:5 |0 00117927 |-
\V(E)] e : : 6 [4.90
Notas:
) A verificagdo ndo é necessaria
) pp+CP+1.4-V(+Y)
(3 1,4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
4 1,4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(5) PP+CP+0.7-Qa+1.4-V(+Y)
(9 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
@ 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
P30
Verificagbes Esforcos desfavoraveis
Dimens N,
Tramo do Posig&o ) Q |y |Apro N [ Mxx| Myy Qx | Qy Eeit
(cm) Disp. | Arm.| (% | .o V. | Natureza |Verif. tm|(t'‘m o
(%] (o ® ® | ®
RANCD ) )
AP, SCU - - 0.1
; ! 9.12 0.01
v Q 0.52/0.34 8
Ext.Superior :ass :ass 5.3 §4' 24.8 AP SCU 00 Passa
4 *INM [9.78 |0 __10.55| ] :
1° PAV. (2.88-5.76 | c 39 ve 0.22 0.02/8
™ AP, SCU, Q 9.50/0.00{0.54|0.01 0.1
V@) ) ) ) V8
Ext.Inferior :ass :ass 2.8 54' 24.7 AP SCU 103 01 Passa
V(‘;) " IN,M 3 '~10.00/0.58(0.01 4'
AP, SCU 19.3 |- - 0.4
] ! 0.03
. Pass |Pass |15. |51. ve@ Q 4 1.40/0.74 9
Ext.Superior 51.5 Passa
a a 3 |5 AP, SCU, |\ |20.1]- 114" |01
Teto do Térreo (O - 15x30 V3 o 0.51|7°77/0.07(8
2.88 m) AP, SCU, Q 19.714 00l1.12|0.03/0-4
V@) 1 ' ' ' 9
Ext.Inferior :ass :ass 7.7 ‘;0' 50.7 AP, SCU 11 03 Passa
v |NM [£7710.00(1.20{0.04|
. Pass |Pass |23.(89. AP, SCU, |Q,N, [39.9]- - 0.9
Ext.Superior a a 3 |o 89.9 V(5 M 9 0.55/1.95 3.24 1 Passa
Piso do Térreo (-1 -0 15x30 AFS,)SCU, Q 40.0 0.00/0.94/3.24 0.9
m) . Pass |Pass |62. |58. v 7 1
Ext.Inferior a a 4 o 62.4 AP, SCU 1.0 10 Passa
v |NM [2710.00(0.96]3.16| 5
AP, SCU, 40.0 0.9
« Elemento de N.A.C[N.A.C|20. |58. ve Q |7 |0000-943.24,
Fundagao 15x30 ~ 58.6 Passa
Fundaggo R R b S AP, SCU 41.0 1.0
V(‘;) rIN,M 8 *710.00/0.96(3.16 7'

Notas:

(1) A verificagdo n&o é necesséria

(2) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)

(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o ) Q |\ |Apro LN M MYy o | gy Estad
(cm) Disp. |Arm. | (% | /¢ V. Natureza | Verif. (t-m| (t-m o
) (% (%) (t) ) ) | ®
)
AP, SCU, - -
Pass |Pass 29 V@) Q  |8:3410 48|0:34)0.02/0-17
Ext.Superior 5.0 ©129.7 Passa
a e / AR SCU, I 21217 o672 _|o.07
1° PAV. (2.88 - 5.76 15x30 Ve 7o 0.21/"°"0.07| "
m) AP, SCU, 11.4 -
pass |Pass 29 V@ Q 5 0.00/0.65 0.03 0.18
Ext.Inferior a a 2.9 8 ©129.8 AP SCU 124 Passa
V(5,) " IN,M 6 *710.00{0.70 0.04 0.14
AP, SCU, 23.1]- -
) Pass |Pass |15.|63. v Q14 1.38/%%)0.08 %8
Ext.Superior 63.7 Passa
@ o7 AP SCU, M (220" 1.45|" 0.18
Teto do Térreo (O - 15x30 V() 7|0 |0.50|"""7|0.25) "
2.88 m) AP, SCU, 23.5 -
pass |Pass 60 v Q |{77[0.00(1.33) o10.48
Ext.Inferior a a 7.6 5 " 160.5 AP SCU 255 Passa
Ve |NM [£2910.00/1.43] ) 10]0.36
. Pass |Pass |57.|65. AP, SCU, |Q,N, (44.3 - -
Ext.Superior a a 9 |2 65.2 e M > 2.46 0.12 0.20 411 Passa
Piso do Térreo (-1 - 0 AP, SCU, 44.4 -
m) 15x30 pass |pass |63, |65, Vo Q |p [0.00/1.04/0.20, ;,
Ext.Inferior 65.8 Passa
S R L AP SCU,In,M |26-110.00/1.080.19) -
V() ! 8 ! ! ! 3.70
AP, SCU 44.4 -
4 ! 0.00/1.04/0.20
( ( \ Q 0 4.11
Fundacsio 15x30 |Elemento de NALINALI2L 165, 165 g Passa
Fundagdo 2 |8 AP SCU,In,M |46-110.00/1.080.19) -
V) ! 8 ! ! ! 3.70
Notas:
(1) A verificagdo ndo é necessaria
() PP+CP+0.7-Qa+1.4-V(+Y)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(9) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(6) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-Y)
P32
Verificagdes Esforgos desfavoraveis
Dimens N
Tramo o Posic&o Q |y |Apro N | MMV gy Eetad
(cm) Disp. | Arm. | (% (% v. | Natureza |Verif. ® (tm|(t'm ® | © o
) (%) ) | )
)
AP, SCU - - 0.0
] ! 5.36 0.17
v Q 0.48/0.39|7
Ext.Superior :ass :ass 5.9 i3' 23.4 AP SCU o1 Passa
4 ©INM (4950 |7 "+ lo.01
1° PAV. (2.88-5.76 | c 39 Ve 0.04/0.51|2
m) AP, SCU, 0.0
pass |pass 14 e Q 5.73|0.00(0.32 7 0.17
Ext.Inferior a a 2.9 5 "114.5 AP SCU 00 Passa
V(‘;) " |N,M [6.05|0.00|0.34 8. 0.12
AP, SCU 11.8 |- - 0.1
, ' 0.44
. Pass |Pass [15.|67. ve@ Q 0 1.25/0.91]8
Ext.Superior a a 1 s 67.5 Passa
, AR SCU, I |20210.01]7 . |93 0.00
Teto do Térreo (0 - 15x30 \ 9 1.31/4
2.88 m) AP, SCU, 12.1 0.1
Pass |Pass 30 Ve Q 8 0.000.69 8 0.44
Ext.Inferior a a 7.5 1 ©130.1 AP SCU 125 02 Passa
V(‘;) rIN,M 8 *710.00/0.71 0' 0.30
. Pass |Pass |56. |68. AP, SCU, |Q,N, |28.1 - 1.1 -
Ext.Superior a a 3 o 68.0 V() Vi 9 2.95 0.6712 |4.92 Passa
Piso do Térreo (-1 - 0 AP, SCU, 28.2 1.1 -
m) 15x30 ) Pass |Pass |79. [42. ve) Q|77 |0:00]0-66/57 1402
Ext.Inferior a a 1 e 79.1 AP SCU 301 i1 Passa
v INM |55 710.00(0.70[ 5 | e
AP, SCU 28.2 1.1 -
: ! 0.00(0.66
. Elemento de N.A.(N.A.C| 26. |42. Ve Q7 2 492
Fundagdo 15x30 = 1 1 42.9 Passa
Fundagdo 2 |9 AP, SCU, N.M 30.1 0.00]0.70 1.1 -
V) ! 0 ' ' 0 |4.56
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &0 Posic&o . Q | v | Apro ) Mxx | Myy Qx| Qy Estad
(cm) Disp. | Arm. | (% (% V. Natureza | Verif. ® (tm | (t'm ® | ® o
) ) (%) ) )
Notas:
(1) A verificagdo ndo é necessédria
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
(3 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
(4) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(5) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
P33
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo ET) Posic&o ! M | Apro | N [Mxx|Myy Qx | Qy Estad
(cm) Disp. | Arm. | (% (% V. | Natureza |Verif. ® (tm|(t-m ® | ® o
) 1] (%) )
. Pass |Pass 49. AP, SCU, |[Q,N, 0.1 {1.0 |- -
Ext.Superior a a 9.0 4 49.4 e M 8.70 7 0 0.25/0.06 Passa
1° PAV. (2.88 - 5.76 AP, SCU 0.0 |0.5 |- -
15x30 3 "Q 9.08
m V() 0 1 0.25/0.06
) Ext.Inferior Pass |Pass |4 6|21 |21.9 Passa
a a 9 AP SCU, |um [9.14/0:0 (05 |- |-
Vv3) ! : 0 2 0.22|0.11
AP, SCU, |4 16.8(1.2 (1.9 |- -
V) 5 2 7 0.49/0.43
Ext.Superior Pass |Pass |25.83. 83.3 Passa
a a 8 |3 AP SCU, |\ w [17:9/04 |24 |- |-
Teto do Térreo (O - V@) ] 1 |1 |0.63/0.14
15x30
2.88 m) AP, SCU, Q 17.2/0.0 [0.9 |- -
V) 2 0 7 0.49/0.43
Ext.Inferior Pass |Pass |12.136. |36 5 Passa
a a 9 |5 AP, SCU, |\ v |185[0.0 1.0 |- |-
v3) ! 6 0 5 0.54/0.31
. Pass |Pass |21.|75. AP, SCU, |Q,N, (28.6|0.5 (4.0 |- -
Ext.Superior a a 9 |8 75.8 e M 1 6 6 8.12/1.12 Passa
Piso do Térreo (-1 - 0 AP, SCU 28.6|0.0 (0.6 |- -
20x40 3 " Q
m V@) 9 0 0 8.12/1.12
) Ext.Inferior Pass |Pass |66. 17. 66.1 Passa
a a 116 AP, SCU, |\ v |28.9]0.0 |06 |- |-
v3) ! 9 0 1 8.07(1.25
AP, SCU, Q 28.6|0.0 (0.6 |- -
( ( V(@) 9 0 0 8.12/1.12
Fundacsio 20x40 |Elemento de NALNALRL 17151 4 Passa
Fundagdo 4 |5 AP SCU, |y |28.9/0.0 |06 |- |-
v3) ! 9 0 1 8.07(1.25
Notas:
(1) A verificagdo n&o é necesséria
(2) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
(3 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-Y)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
P34
Verificagdes Esforgos desfavoraveis
Dimens N,
Tramo &o Posig&o . Q |\ | Apro | N [Mxx| Myy Qx| Qy =g
(cm) Disp. | Arm. | (% (% V. Natureza | Verif. © (t-m|(t‘m © © o
) ) (%) ) )
16.2 - 0.1]-
AP, V(2 Q 0.08
! 7 0.92|1 0.03
Ext.Superior Pass |Pass 2.6 50. 50.7 Passa
a a 7 AP, SCU, |\ |204 (550  [0:0]-
1° PAV. (2.88 - 5.76 V&) ! 3 ! 1.16|7 |0.11
m) 15x30 AP, SCU 18.9 0.0
Pass |Pass 49 v Q0001107167 6-15
Ext.Inferior a a 2.5 8 "149.8 AP SCU 208 00 Passa
v NM (257 0.00(1.18) 5 ) o
24.4 - 0.1]-
(5)
) Pass |Pass |12.[95. ARV Q7 1151 12)1 |0.40
Ext.Superior 95.1 Passa
a a 5 1 AP, SCU, |\ v |412|ggolz __[01]
Teto do Térreo (O - 15x30 Ve 3 ®712.33|8 |0.31
2.88 m) AP, SCU, 38.1 0.1 |-
Pass |Pass 89 v Q|37 |00012:16[57 g 44
Ext.Inferior a a 9.2 3 ©189.3 AP SCU 16 01 Passa
v NM [777710.00(2.35/ g7 | ) o)
Piso do Térreo (-1 - 0 N.A.C|N.A.( 94. AP, SCU, 38.1 0.1 |-
m) 15x30 |0 m 1 1 3.1 5 94.5 v Q > 0.00|2.16 7" 10.44 Passa
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Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &0 Posic&o . Q | v | Apro | N [Mxx | Myy Qx| Qy Estad
(cm) Disp. | Arm. | (% (% V. Natureza | Verif. ® (tm | (t'm ® | ® o
) ) (%) ) )
0>V M [41810.00/ 2350 |
. Pass |Pass |23.|93. AP, SCU, |Q,N, [56.1 |- - 3.5
Ext.Superior a a 8 |6 93.6 V() M 6 0.17/2.12/3 0.28|Passa
bace |pase |66 |75 0>V la |3%210.00[1.32|3% .28
! ass | Pass . |75.
Ext.Inferior a a 4 |7 75.7 AP, SCU, o 57.0 000|134 34 ot Passa
v Mg . 34|35 .
AP, SCU 56.2 3.5
6 ! 0.00(1.32 0.28
x Elemento de N.A.C[N.A.C| 21, |75. v Q4 3
Fundagdo 15x30 Fundacdo 0 10 3 |1 75.1 AP SCU 57.0 34 Passa
V(3,) ! N,M 9 "710.00(1.34 7' 0.12
Notas:
¢ Uo : f/erificagéo ndo é necessaria
(2) 1.4-PP+1.4-CP+1.4-V(+X)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(5) PP+CP+1.4-V/(-Y)
(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
P35
Verificacbes Esforgos desfavoraveis
Dimens N,
Tramo o Posig&o _ Q |\ | Apro N [MXIMYY oLl gy Eetad
(cm) Disp. | Arm. | (% (% V. | Natureza |Verif. ) (tm| (tm ® | © o
) ) (%) ) )
0.4 0.0 |-
(2)
Ext.Superior Pass |Pass |4 3129. 159 4 Y @ |®o |*#o o Passa
' a a 4 " |AP, scu, N |11.4]0.3 | 0.0
- (3) ! 1 1 ! 0 |0.11
1°PAV. (2.88 -5.76 | o oo v
m) AP, SCU, | |10.710.0 |4 ¢,10.0-
Ext.Inferior Pass |Pass |, 4|28. | 5 V¥ 8 [0 |70 J015], o
a a 2 AP, SCU, [\ y |11.7/0.0 |5 -[0.0-
v3) ! 8 0 ! 0 |0.11
19.6 1.2 |- 0.0 |-
AP, V(5)
Ext.Superior Pass |Pass |13.56. 56.9 e 0 L 0-66/0 |0.42 Passa
' a a 2 |9 "~ |AP, scu, NM |22:9]03 |- Jo.1)-
Teto do Térreo (0 - 15x30 V) 4 3 |1.30{1 |0.11
2.88 m) AP, SCU 22.2/0.0 0.0 -
A ! : ! 1.26|,°
Ext.Inferior Pass |Pass 6.8 57. 57.5 Ve @ 4 0 0 _|044 Passa
a a 5 AP, SCU, |\ y [24.0]0.0 | 5.10.0|-
v3) ! 1 0 ! 1 0.31
AP, SCU, 22.2|0.0 0.0 |-
om NACINALC 557 [ o [V Q |4 |0 |*?%0 044 bacca
v |5 AR scu, [y [24.0]0.0 | sc[0.0]-
v3) ! 1 0 ! 1 0.31
Piso do Térreo (-1 - 0 15x30 AP, SCU, Q 34.0(0.2 |- 0.9 |-
m) Ext.Superior Pass |Pass |20. |50. |54 ¢ ve ! 5 _|080]3 1049 Passa
' a a 0 |6 " |AP, scu, 34.8/0.3 |- [0.8]-
Vo) NMI5 ™9™ |o.s2/6 |0.64
. Pass |Pass [18. |49. AP, SCU, |Q,N, [34.9/0.0 0.8 |-
Ext.Inferior a a 6 Is 49.8 Ve M > 0 0.82 6 |0.64 Passa
~ Elemento de N.A.C[N.A.( 49. AP, SCU, |Q,N, [34.9/0.0 0.8 |-
Fundagdo 15x30 Fundacgo 1 1 6.2 8 49.8 Ve M > 0 0.82 6 |0.64 Passa

Notas:

(1) A verificagdo n&o é necesséria

(2) PP+CP+1.4-V(-Y)

(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(5) 1.4-PP+1.4-CP+1.4-V(-Y)

(6) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
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P36
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &o Posic&o . Q | \y |Apro | N [Mxx | Myy Qx | Qy Estad
(cm) Disp. | Arm. | (% | ,o V. Natureza |Verif. (t-m|(t-m o
0,
) (% (%) (t) ) ) (t) | (®)
0.3 |- -
AP, V() Q 7.7410.42
! 7 0.04/0.15
Ext.Superior Pass 1Pass 142133 1334 o o - Passa
1° PAV. (2.88 -5.76 | o o0 Ve NM g 033147 |0.07/0.12
m) AP, SCU, Q 12.3]4 00/0-7 |- -
V) 2 ! 0 0.06/0.16
Ext.Inferior Pass |Pass |5 7132 1322 Passa
a a 2 AP SCU, |\ y [13:4[500[07 |- |-
v3) ! 2 . 6 0.07/0.12
AP, SCU 18.8 0.9 |- -
4 ! 1.22
) Pass |Pass [13.(69. V&) R 4 ]0.11]0.43
Ext.Superior 69.4 Passa
a 4 |4 AP SCU, |\m |233|gq1|16 |- |-
Teto do Térreo (O - 15x30 V(©) 2 ““7|5  |0.31]0.04
2.88 m) AP, SCU, Q 25.11( gg|1-4 |- -
V(4) 7 . 2 0.14/0.45
Ext.Inferior Pass |Pass |7 4154 |64.9 Passa
a a 9 AP SCU, |uwm 127-1]g.00/15 |- -
Vv3) ! 0 ! 3 0.16/0.32
AP, SCU, 25.1 1.4 - |-
N.A.C|N.A.( 64. V&) Q 7 0.00 2 |0.14|0.45
0m 0 0 2.5 9 64.9 Passa
AP, SCU, 27.1 1.5 [- |-
Vo) NM 1o [0-001377 19 16/0.32
Piso do Térreo (-1 - 0 . Pass |Pass |61. |54. AP, SCU, |Q,N, |34.2|- 1.0 |-
m) 15x30 |Ext.Superior a a 6 |7 61.6 v Vi 0 0.36/2 1.70 0.60|Passa
AP, SCU 34.2 0.8 |-
; ! 0.00 0.60
) Pass |Pass |32.|50. v Rz 0 |1.70
Ext.Inferior a a 113 50.3 AP, SCU 352 0.8 Passa
v NM [37910.00(57% |] ¢,]0.45
AP, SCU 34.2 0.8 |-
; ! 0.00 0.60
( ( v Q 7 0 1.70
Fundacsio 15x30 |Elemento de NALNALI10.150. 15 3 Passa
Fundag&o 73 AP SCU, |nm 135200098 |- |g.as
v3) ! 9 ! 3 1.62|7"
Notas:
(1) A verificagdo ndo é necessaria
(2) PP+CP+1.4-V(-Y)
(3) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
(4) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
(5) PP+CP+0.7-Qa+1.4-V(-Y)
(6) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-X)
(7) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
P37
Verificacbes Esforcos desfavoraveis
Dimens N,
Tramo o Posic&o . Q | v |Apro Veri| N | M MWl qy Eetad
(cm) Disp.| Arm. | (% | V. Natureza P (tm|(t'm o
|08 oy Lo [T O] o
AP, SCU - 0.0 |-
] ! 6.14|0.44
v Q 0.41|7 |0.15
Ext.Superior :ass :ass 5.5 %5' 25.3 AP SCU 01 Passa
v N:M 587101216 56|37 |0.04
1° PAV. (2.88 - 5.76 m)|15x30 AP SCU 00
4 ' 6.51(0.00(0.37|5"" |,
v Q 7 |o.15
Ext.Inferior :ass :ass 2.7 éG. 16.6 AP SCU 00 Passa
v N,M|6.910.00(0.39| g |4 1o
AP, SCU 13.3 - 0.2 |-
; ! 1.18
. Pass |Pass |14. |71. v Q 9 1.00/0 |0.41
Ext.Superior 71.5 Passa
a a 7 |5 AP, SCU, [\ w|12:5]g3,(- |03
Teto do Térreo (O - 15x30 Ve |0 T7|1.43/6 |0.13
2.88 m) AP, SCU, Q 13.714 00l 0.78/9-2 |-
) Pass |Pass 34 ve 6 ' © |0 |01
Ext.Inferior a a 7.3 3 " 134.3 AP, SCU 143 02 Passa
v NM (577 0.00(0.81 )5 | 5
AP, SCU, 17.4 |- - 2.6
) Pass |Pass [98. |75. ve Q |9 |os9/1.607 |98
. 3 Ext.Superior 98.3 Passa
Piso do Térreo (-1 -0 | c o0 a a 3 |6 AP, SCU, |\ y|162|- - 26, 45
m) V(6) e 0.67|1.57|1 '
. Pass |Pass |50. |25. AP, SCU, 17.5 2.6
Ext.Inferior a a 8 |o 50.8 V() Q 7 0.00(0.41 7 0.98|Passa
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P37
Verificagoes Esforgos desfavoraveis
Dimens N,
Tramo &0 Posic&o biso. | A (g M |Apro Nat Veri| N xxx x‘/‘/ Qx| Qy Eslt)ad
(cm) isp. |Arm. | (% | g, | V- atureza | ¢ t ‘m|(tm| ¢ t
) ()0 (°/o) ( ) ) ) ( ) ( )
AP, SCU, 18.1 2.6
V@ N,M 9 0.00/0.43 3 0.88
AP, SCU 17.5 2.6
: ! 0.00(0.41 0.98
( ( V() Q| 7
Fundagdo 15x30 Elemento de IN)'A' IN)'A' 16.25 25.9 Passa
Fundagéo 8 |9 AP, SCU, |\ w|18-1 10 00l0.43/12-6 |0.88
V@) ] ’ i} ’
Notas:
@) A verificagdo ndo é necessaria
) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(-Y)
() 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+X)
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V/(-Y)
(9 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
(9 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
PA
VerificagGes Esforgos desfavoraveis
Dimens Q N, A Mooc| M Esta
Tramo do Posic&o Dis M | APrO Veri| N | TPXIMyYL 6y
(cm) .p Arm. | (% (% V- | Natureza | “cTl (t-m|(t:m ((.‘1) ((:::\)/ do
) ) (%) ) | )
AP, SCU, 18.7| - 0.21.1
e Q 5 0.5 (0.1 3 |2
Ext.Superior Pass |Pass (8. [12.,, - 6 |2 Pass
. a a8 . AP, SCU 2197 . |7 Jo.2]0.7 2
Piso do Térreo (-1 - 30x30 e ©NMIZTTI0.5 101 T
0m) 3 3
AP, SCU, Q 21.6/0.5 [0.0 |0.2|1.1
Ext.Inferior Pass |Pass 7. [12.,, ¢ ve 2 |2 |0 |5 |5 |pass
' a |a |6 |5 " |AP, scu, N.M|22:1/0.5 /0.0 0.2/0.7 |2
v "0 3 0 5 |0
AP, SCU, Q 21.6/0.5 [0.0 |0.2|1.1
( ( v 2 2 |0 5 |5
Fundacdo 30x30 EIemenEo de !\f.A. !\f.A. 2. |12, 12.5 Pass
Fundagéo 5[5 AP, SCU, [\ v|22:1/0.5 |0.0 |0.2/0.7)|3
V3 "0 3 0 5 |0
Notas:
) A verificagdo ndo é necessaria
) 1.4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
PB
i VerificacGes Esforcos desfavoraveis
Dimens Estad
Tramo &o Posicdo ) Q |N,M| Apro | on (M Myy o] gy
(cm) Disp. |Arm. [ (% | (% | V. Natureza |Verif. ® (tm| (t-m ® | ® o
) | ) [ (%) ) )
. Pass |Pass |71. |30. AP, SCU, |Q,N, |32.0 - 0.3 |-
Ext.Superior a a > s 71.2 V@ Vi > 2.75 0.18/5  |5.50 Passa
Piso do Térreo (-1 - 0 AP, SCU 32.1 0.3 |-
30x30 4 ! 0.77/0.00
m) ) Pass |Pass |35.|18. V@ Q 8 5 |5.50
Ext.Inferior a a 6 |2 35.6 AP SCU 322 03 Passa
v M |75 0.77/0.00 o7 | g
AP, SCU 32.1 0.3 |-
4 ! 0.77/0.00
. Elemento de N.A.C|N.A.C|11. |18. ve Q 8 5 |5.50
Fundagdo 30x30 = 1 1 18.2 Passa
Fundagdo 8 2 AP, SCU, NM 32.2 0.7710.00 0.3 -
v3) ! 1 ' ' 6 5.18
Notas:

) A verificagdo ndo é necesséria
(2) 1.4.PP+1.4-CP+1.4-Qa+0.84-V(-Y)
() 1.4.-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
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PC
Verificagbes Esforgos desfavoraveis
Dimens N
~ o ’ Esta
Tramo ao Posicao Disp ol M e Veri| N ME b7 Qx | Qy
o o do
(cm) ) Arm.| (% (% (\’; Natureza £l (tm|{(t'm ® | ®
) ) (%) )
APZ, SCu, Q 17.8 0.6 0.2 0.5(1.3
V@) 8 1 |6
Ext.Superior Pass |Pass |13.|13.] 5 8 |6 Pass
o @ @ 70 ' AP, SCU 2047 _ |7 lo.51.4]°
Piso do Térreo (-1 - |50 20 vo o [NMIZTT 07 0.2 [0 S
0m) 1 |8
AP, SCU, Q 20.6|/0.5 |0.0 |0.5|1.4
S 3 o |0 |6 |2
Ext.Inferior Pass Pass g g|11/11.9 Pass
a |a 9 AP, SCU, |\ v|21.1/0.5 (0.0 |0.5(1.0|3
V@) "2 1 0 4 |0
AP, SCU, Q 20.6|/0.5 |0.0 |0.5(1.4
< Elemento de N.A.CN.A.C 11. Ve 3 [0 [0 |6 |2 |pass
Fundagdo 30x30 ~ 3.3 11.9
¢ Fundagéo v 9 AP, SCU, |\ y|21.1/0.5 0.0 [05/1.0]a
V@ 2 11 jo |4 |o
Notas:
@) A verificagdo ndo é necessaria
(2) 1,4-PP+1.4-CP+0.7-Qa+1.4-V(+Y)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(9 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
PD
i Verificacbes Esforgos desfavoraveis
Dimens Estad
Tramo o Posig&o Q |N,M| Apro N[ MYy oy
(cm) Disp. | Arm. | (% | (% | V. Natureza | Verif. ® (tm| (t'm ® | © o
) | ) | (%) ) )
. Pass |Pass |11. |11. AP, SCU, |Q,N, [19.1 |- - 0.2 (1.3
Ext.Superior a a 9 g 11.9 Ve M 9 0.66/0.10l0 |2 Passa
Piso do Térreo (-1 - 0 30x30 APZ, SCu, Q 19.3 0.46/0.00 0.2 (1.3
m) ) Pass |Pass 11. ve@ 5 0o |2
Ext.Inferior a a 8.7 0 11.0 AP SCU 194 03110 Passa
v |NM 27 0.47]0.00 (7 |5
AP, SCU 19.3 0.2 (1.3
; ! 0.46|0.00
(A v Q s 0 |2
Fundagéio 30x30 |Elemento de NALNAL 9|1 1110 Passa
Fundagdo 0 AP SCU, |\ 1940 47]0.00/0-2 |10
v3) ! 6 ! ! 0 3
Notas:
) A verificagdo ndo é necessaria
@) 1,4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
PE
VerificagGes Esforgos desfavoraveis
Dimens 9 N, | o Msox| M Esta
Tramo o Posicdo 7 | |Apro i 2| A
(cm) E Disp | orm, (% ':,4 v. | Natureza | Verif| N (tm|(t'm Qx| Qv do
. (% o (t) (t) | (®)
) ) (%) ) | )
) Pass |Pass |71. |75 AP, SCU, |Q,N, [8.5] ~_ 10.6 8.5 |Pass
Ext.Superior a 1 |0 |730 |ya M 3 461.2 (1).3 1 2 |a
g'sr;’)do Térreo (-1 - |30,30 AP SCU, | 18.6/0.2 0.0 |0.6(85
V@ 9 1 0 1 2
Ext.Inferior Pass [Pass |55. 14 6 |55.6 Pass
a a 6 AP, SCU, [\ v [8:7]0.2 [0.0 [0.7]8.4|a
V&) ! 4 |1 0 2 |8
AP, SCU, Q 8.6|0.2 |0.0 |0.6 (8.5
( ( V@) 9 1 0 1 2
Fundaggo 30x30 |E'émento de NAINASIS 4 61184 Pass
Fundag&o 4 AP, SCU, |\ 8.7]0.2 |0.0 [0.7/8.4 )2
Ve ! 4 |1 0 2 |8
Notas:

) A verificagdo ndo é necesséria
(2) 1.4.-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
() 1.4.-PP+1.4-CP+1.4-Qa+0.84-V(+X)
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PF
. Verificagoes Esforgos desfavoraveis
Dimens Estad
Tramo &0 Posic&o ! N,M| Apro N [ Mxx | Myy Qx| Qy
(cm) Disp. | Arm. | (% | (% | V. Natureza | Verif. ® (t-m| (t:m ® | © o
) | ) | (%) ) )
. Pass |Pass |79. |35. AP, SCU, |Q,N, [37.4 |- - 0.5 (6.1
Ext.Superior a a 9 |1 79.9 e M 1 3.08/0.28/5 |7 Passa
:’Tlso do Térreo (-1 -0 30x30 , , 20, a1 C(PZ,)SCU, Q 27.5 0.90/0.00 g.s 3.1
Ext.Inferior aass aass 10' PREEE N ey e o7 oo P2
v INM (377 |ogojo.00| 47
AP, SCU 37.5 0.5 (6.1
5 ! 0.90/0.00
( ( V@ Q 6 5 |7
Fundaggo 30x30 EIemenEo de 1N).A. 1N).A. 13.|21. 21.2 Passa
Fundag&o 3 |2 AP, SCU, |y 375 |0.90]0.00/0-7 |60
V@) AT : a2
Notas:
@) A verificagdo ndo é necessdria
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
PG
i Verificacbes Esforgos desfavoraveis
Dimens Estad
Tramo &o Posic&o . N,M| Apro N [ Mxx | Myy Qx| Qy
(cm) Disp. | Arm. | (% | (% | V. Natureza | Verif. ) (tm|(t-m ® | ® o
) | ) | (%) ) )
: Pass |Pass |41. |21. AP, SCU, Q,N, [29.2 |- - 0.4 (3.2
Ext.Superior a a 9 e 41.9 e Vi 5 1.61]0.24/8 |3 Passa
leo do Térreo (-1 - 0 30x30 , , 21 16 CZ,)SCU, Q ;9.3 0.71/0.00 2.4 g.z
Ext.Inferior ass |Pass |2l 120- 151 1 Passa
a a 1|6 AP SCU, |\ (2940 71]0.00/0-3 |30
Vv3) o ) R BT
AP, SCU 29.3 0.4 3.2
3 ! 0.71]0.00
(NA Vo Q g E
Fundacio 30x30 |Elemento de NALINAS7 016 1166 Passa
Fundag&o 6 AP SCU, |\ 2945 5110.00/0-3 |30
v3) ! 0 ! ! 1 6
Notas:
) A verificagdo ndo é necessaria
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
3 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
PH
i Verificacbes Esforcos desfavoraveis
Dimens Estad
Tramo &o Posic&o . N,M| Apro N [ Mxx | Myy Qx| Qy
(cm) Disp. | Arm. | (% | (% | V. Natureza | Verif. ® (tm|(t:m ol ® o
) | ) | (%) ) )
. Pass |Pass [46. |23. AP, SCU, |Q,N, [31.8 |- - 0.3 3.5
Ext.Superior a a 0 5 46.0 e M 1 1.7710.15/0 |5 Passa
Piso do Térreo (-1 -0 30x30 AFZ,)SCU, Q 31.9 0.7710.00 0.3 (3.5
m) ) Pass |Pass |23.|18. v 7 0 |5
Ext.Inferior a a o lo 23.0 AP SCU 31.9 03032 Passa
V(3,) ! N,M 8 '~ 10.77/0.00 1' 7'
AP, SCU 31.9 0.3 3.5
4 ! 0.77|0.00
. Elemento de N.A.CINLALC 18. v Q7 R
Fundagdo 30x30 = 1 1 7.6 18.0 Passa
Fundagdo 0 AP SCU, M 3190 57]0.00/03 |32
v3) ! 8 ' ' 1 7
Notas:
@) A verificagdo ndo é necessaria
@ 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
3 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
PI
Verificagbes Esforgos desfavoraveis
Dimens Q N, A " " Esta
Tramo ET) Posigdo Disp M |APro Veri|l N XXITYY 1 ox | Qy
.| (% v. | Natureza (tm|(t'm do
(cm) | Am:| (%] o |t t) | (t
) ()0 (%) t) ) ) ® | ®
Piso do Térreo (-1 - . Pass |Pass |12.|15. AP, SCU, 24.1| . _ |~ . |0.7|1.5|Pass
0m) 30x30 |Ext.Superior a a 9 o 15.0 v Q 4 g.? 2.3 3 o |a
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PI
Verificagbes Esforgos desfavoraveis
Dimens N,
= o Esta
Tramo ao Posicao Disp M e Veri| N ME b7 Qx | Qy
0 . 5 do
(cm) ) Arm.| (% (% (\’/ Natureza £l (tm|{(t'm ® | ®
) ) (%) )
AP, SCU 241\ |0, |0.9]1.3
V(3I) " IN,M 3 0.6 0.4 5 |7
8 6
AP, SCU, Q 24.3|0.5 0.0 |0.7|1.5
V@ 0 8 0 3 |0
Ext.Inferior Pass |Pass |10. |13. 13.7 Pass
a a |8 |7 AP, SCU, |\ 4|24.3|0.5 0.0 |0.5|1.3|3
V@ "0 8 0 5 |8
AP, SCU, Q 24.3|0.5 0.0 |0.7|1.5
( ( v 0 8 |0 |3 |0
Fundagio 30x30 |Elementode  INAANAS 6 131437 Pass
Fundagéo 7 AP, SCU, N.M 24.3/0.5 |0.0 |0.5[1.3|2@
V@ ] 8 0 5 |8
Notas:
@) A verificagdo ndo é necessaria
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
() 1,4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
PJ
i Verificacbes Esforgos desfavoraveis
Dimens Estad
Tramo o Posigio ) Q |N,M| Apro N [ M Myy o | gy
(cm) Disp. | Arm. | (% | (% | v. | Natureza |Verif. ) (tm|(t-m ® | ©® o
) [ ) | (%) ) )
. Pass |Pass |20. |21. AP, SCU, |[Q,N, [34.0 |- - 1.0
Ext.Superior a a 6 e 21.6 e Vi 8 0.54 1.13 2.26/8 Passa
::?O do Térreo (-1 - 0 30x30 bace |pace |16 |1 CFZ,)SCU, Q 34.2 0.820.00 -2.26 51;.0
Ext.Inferior a a > : 3 "119.3 AP SCU 342 10 Passa
v [NM 377 0.82(0.00( o (¢
AP, SCU 34.2 - 1.0
5 ! 0.82/0.00
( ( V@) Q 4 2.26(8
Fundacio 30x30 |Elemento de NALINAL 5 4119 1103 Passa
Fundag&o 3 AP SCU, |y 13%2{08200.00/° . [1:0
V) ! 9 : : 1.91/6
Notas:
) A verificagdo ndo é necessaria
) 1,4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
() 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
PK
i Verificacbes Esforcos desfavoraveis
Dimens Estad
Tramo o Posig&o ) Q |N,M| Apro N [ M Myy o | gy
(cm) Disp. | Arm. | (% | (% | v. | Natureza |Verif. ® (tm|(t-m o | ©® o
) | ) | (%) ) )
. Pass |Pass |76. |37. AP, SCU, |Q,N, [46.2 |- - 0.9
Ext.Superior a a 5 |3 76.5 e Vi 7 0.47 2.95 5.89|4 Passa
Piso do Térreo (-1 - 0 AP, SCU 46.4 - 0.9
30x30 4 ! 1.11/0.00
m) ) Pass |Pass |38. |26. V@ Q 3 5.894
Ext.Inferior a a 6 |2 38.6 AP SCU 46.4 09 Passa
v [NM 5P 1.1210.00( ¢ (4 [
AP, SCU 46.4 - 0.9
4 ! 1.11/0.00
. Elemento de N.ACNLALC[12. [26. v E 5.89)4
Fundagdo 30x30 = 1 1 26.2 Passa
Fundag&o 8 |2 AP SCU, |\ 'y 14641 1500.007 |09
Vv3) ! 7 ! ! 5.64|0
Notas:
) A verificagdo ndo é necessaria
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-X)
() 1.4:PP+1.4-CP+1.4-Qa+0.84-V(+X)
PL
. Verificagdes Esforgos desfavoraveis
Dimens Estad
Tramo &o Posigdo ) Q |N,M| Apro | on M Myy o gy
(cm) Disp. |Arm. [ (% | (% | V. Natureza |Verif. ® (t-m|(t-m ® | @® o
) | ) | (%) ) )
Piso do Térreo (-1 - 0 . Pass |Pass |22. |17. AP, SCU, |Q,N, |24.8|- - 2.0
m) 30x30 |Ext.Superior a a 4 |3 22.4 e Vi 8 1.01 0.52 1.04/3 Passa
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PL
T Verificagoes Esforgos desfavoraveis
Tramo &o Posic&o ) N,M| Apro | N [ Mxx | Myy o | Qy Estad
(cm) Disp. |Arm. | (% | (% | V. Natureza |Verif. ® (t-m|(t-m ® | © o
) | ) | (%) ) )
AP, SCU 25.0 - 2.0
4 ! 0.60/0.00
e Q |3 1.04|3
Ext.Inferior Pass |Pass |14.114. 14, 7 Passa
a a 7 |4 AP SCU, [ywm [25:5 1 - 1.6
e B 5 0.61/0.00 1.07/3
AP, SCU 25.0 - 2.0
4 ! 0.60/0.00
( ( V@) Q 3 1.04|3
Fundaggo 30x30 EIemenEo de 1N).A. 1N).A. 4.9 14. 14.4 Passa
Fundagdo 4 AR SCU, |ym [25:5 - 1.6
v M [£7710.61/0.00(] oI5
Notas:
@) A verificagdo ndo é necessaria
) 1,4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
(9 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
PM
- Verificagdes Esforgos desfavordveis
imens
Tramo o Posigéo Q |N,M| Apro N[ MXXIMYYL o | gy it
(cm) Disp. | Arm. | (% | (% | V. Natureza |Verif. ® (tm|(t:m ® | ©® o
) | ) | (%) ) 1)
. Pass |Pass |32. |19. AP, SCU, |[Q,N, (27.9 |- - 2.6
Ext.Superior a a o e 32.0 e M 3 1.31 0.38 0.75/1 Passa
E‘ISO do Térreo (-1 - 0 30x30 , , i |1 CZ,)SCU, Q ;8.0 0.67/0.00 E)?S §.6
Ext.Inferior aass aass 6 |1 1176 s 56 S5 | Passa
v INM 65 10.69(0.00 e lE
AP, SCU 28.0 - 2.6
; ! 0.67|0.00
(NAL Ve Q g 0.75/1
Fundagéo 30x30 |Elemento de NALINAL 5|16 161 Passa
Fundagéo 1 AP SCU, |ym 1286 69l0.00/7 _ |22
v3) ! 0 ! ! 0.76|5
Notas:
) A verificagdo ndo é necessaria
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+Y)
3 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
PN
Verificagbes Esforcos desfavoraveis
Dimens N
Tramo &o Posig&o ) Q | v |Apro N [ Mxx | Myy Qx | Qy et
(cm) Disp. [Arm. | (% | .o v. | Natureza |Verif. (t-m|[(t-m o
1| o ® [T ® o
)
. Pass |Pass |61. |38. AP, SCU, |[Q,N, [11.5]2.3 |0.0 |- -
Ext.Superior a a 3 g 61.3 e Vi 3 7 1 0.01/4.74 Passa
Piso do Térreo (-1 - 0 AP, SCU 11.6 (0.2 |0.0 |- -
30x30 ; " 1Q
m V@) 9 8 0 0.01/4.74
) Ext.Inferior Pass |Pass | 30. 6.7 |30.6 Passa
a a 6 AP, SCU, |\ |11.8]0.2 [0.0 | oo
VE) s 18 |o 714,62
AP, SCU, Q 11.6 (0.2 |0.0 |- -
( ( V() 9 8 0 0.01/4.74
Fundacio 30x30 |Elemento de NALINALL0- 16 21102 Passa
Fundagdo 2 AP, SCU, |\ |11.8]0.2 0.0 |, |-
VE) s 18 |o 714,62
Notas:
@) A verificagdo ndo é necessaria
@ 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
3 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)
PO
Verificagbes Esforgos desfavoraveis
Dimens N, A e Esta
Tramo do Posicdo Disp M | ~Pro Verif| N "X "Y1 ox | Qy a4
(cm) Arm. | (% (% V. | Natureza ® (t- [(t'm ® 1 © o
) ) (%) ’ m) | )
. Pass |Pass |69. |70. AP, SCU, |Q,N, [9.3(4.1 |- 1.2|, 5 |Pass
. ) Ext.Superior a a 72 4 70.4 v M 5 |3 0.6 6 8.2 a
Piso do Térreo (-1 - |50 3 7
0m) 30 -
. Pass |Pass |54. AP, SCU, 9.5|/0.2 |0.0 |1.2 Pass
Ext.Inferior a a 5 |2:1/54.5 |2 Q 113 o e 3.2 a
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PO
Verificagbes Esforgos desfavoraveis
Dimens N
o - . Esta
Tramo ao Posigao Dis Q M e Verif| N s X
(cm) .p Arm.| (% AR Natureza | ) (t [(t'm 8:) ((23)/ do
) ) (%) m) | )
AP, SCU, 9.5(0.2 (0.0 1.3 ]
ve) NM1aTIE o s 8
AP, SCU, 9.5(0.2 (0.0 1.2
El to d N.A.C[N.A.(| 18 ve A ! 3 0 6 3.2 P,
Fundagio 30x30 Fuen”;‘;gé‘; € y D5 181 Joss
AP, SCU, |\ [9:5]0.2 0.0 1.3 ;;z
e a3 o |5 |
Notas:
@) A verificagdo ndo é necessdria
@ 1.4-PP+1.4-CP+1.4-Qa+0.84-V(-Y)
) 1.4-PP+1.4-CP+1.4-Qa+0.84-V(+X)

3 ANEXO 1

3.1 Modelo estrutural

Para a analise e verificacdo da seguranca estrutural das vigas
metélicas do Anexo 1, foram desenvolvidos modelos de calculo
estrutural no software STRAP Structural Analysis 2022.

Utilizaram-se modelos bidimensionais de barras para a analise
estrutural dos carregamentos permanentes e de sobrecarga de
utilizacao os quais seguem apresentados na figura abaixo.

Figura 25 Modelo de andlise estrutural para as cargas permanentes e
sobrecarga de utilizacdo das vigas metéalicas do Anexo 1 (STRAP 2022).
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3.2 Esforgos solicitantes

Os diagramas de momento fletor e esforco cortante para o
somatério das cargas permanentes e sobrecargas de utilizacao (com
fatores de ponderacao), obtidos através do modelo de calculo do item

3.1, seguem apresentados abaixo.

Ao =T e

Figura 26 Momento fletor de projeto para

[unidades: tf.m].

g —
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| \
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Figura 27 Esforco
[unidades: tf].

cortante de projeto para combinacao ultima normal
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Figura 28 Capacidade de carga para as vigas do Anexo 1 [unidades:%].

* Travamento continuo da FLT

4 CASARAO

4.1 Reforco em fibra de carbono

Para calculo completo do sistema de refor¢co todas as lajes que
receberdo as fibras de carbono deverao ser prospectadas em termos
de espessura e ferragens existentes.

4.2 Vergas

4.2.1 Modelo estrutural para vergas

Para a anélise e verificacao da seguranca estrutural das vergas do
Casarao, foram desenvolvidos modelos de céalculo estrutural no
software STRAP Structural Analysis 2022.

Utilizaram-se modelos bidimensionais de barras para a analise
estrutural dos carregamentos permanentes e de sobrecarga de
utilizacao os quais segue apresentado na figura abaixo.
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Figura 29 Modelo de anélise estrutural para as cargas permanentes e
sobrecarga de utilizagdo das vigas metalicas do Casarao (STRAP 2022).

4.2.2 Vergas

4.2.2.1 Esforgos solicitantes

Os diagramas de momento fletor e esforco cortante para o
somatério das cargas permanentes e sobrecargas de utilizacao (com
fatores de ponderacao), obtidos através do modelo de calculo do item
4.2.1, seguem apresentados abaixo.

0 | | |

M3 MOMENT iton®meter)

-1.4
-2.4
-3.4
-4 ]
-5
-f.4
-7

8.
-5.83

Figura 30 Momento fletor de projeto para combinacao Ultima normal

[unidades: tf.m].

VT SHEAF [mn)

Figura 31 Esforco cortante de projeto para combinacdo dltima normal

[unidades: tf].
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0.000 | ]

x2 DISPLACEMENTS (o)

-0.100L
-0.200L
-0.300L
-0.4001
-0.500L
-0.600

-0.7004-
-0.783aL

Figura 32 Flecha méaxima obtida para combinacdo quase permanente de
servi¢o [unidades: cm].

Momentosif*metro ,

Forgas:if, Tensbes:MFPa . Propriedades:cm

Barra:
1

Dados da Secdo

- Seces :
.A@D .

Secao: W 200x31.3

I—xa (Eixo maior)

| 3.20 |

Parametros de Calculo

Verificar
AR345

= Kx=1.00 =Ky =100

- Esbeltez adm.: 200 (compr.) 240 (tragdo)
- Flecha admissivel : 1/350

- Fator de Area Tracionada : 1.00

- Sisterma : Deslocavel

h = 210.0mm bf = 134.0mm
tw = G.40mm tf = 10.20mm
Area = 40.30cm2 12 = 410.0cmd 13 = 3168cmd
LN = 12.5%cm4 Z2 = 940cm3 Z3 = 338.60cm3
‘t wlw = 40820cm6 eld = 67.0mm a2 = 105.0mm
COMBINACAD de CALCULO=1
COMBINACAD de CALCULO=1
Diagrama de Momentos M3
0.00 0.00

8.83
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Forca Axial Max. = 0.00 (tracdo) Forga Cortante Max. =  11.04

CLASSIFICACGAD DA SECAC: *** COMPACTA ***

Relacdo Limite: Comp. Nao-Compacta Esbelta
hit= 26.56 < 8035 137.2 359 (fy=345.0 R= 0.000)
bit= 6.57 < 9.1 241 13.5
CALCULD EQUACAD FATORES WVALORES |RESULT
Cortante V2 | Vsdvrd < 1 Aw= 1344 Ved = 11.04
54311a Wrd=0.6"Fy"Awi1.1 Vrd = 2529 044
Momento M3 Msd Z = 338.60 Msd= 883
(G.2.1a) <1.00 Mrd = 1062 0.83
sem FLT Mrd
Deformacao | def. def. =
— < 1.00 0.01035 1.13
L /350
Flambagem Msd Lb = 320 Msd = &.83
Lateral <1.00 lp= 135 Mrd = 9.50 093
por Torcao Mrd Lr = 456 Mr = 7.249
G.2.1b Cb= 114 Mp = 11.68
Segmento critico de 0.00a 3.20 na mesa +z
Momentos na extr. duls&gmentcu: 0.00e | 0.00

Flecha maxima 0,76 < 310/350 = 0,89 cm OK.



ESC. DE PLOT = 1:10
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CONCRETO DESAGREGADO COM SUBSTITUICAQ
DE ARMADURA OXIDADA esp.< 5,0 cm

S/ESC.

(OMPONENTE ESTRUTURAL COMI‘I"ONENTE ESTRUTURAL

FLIMITAGAO COM CORTE DE DISCO

——————————
®

: RONTE DE ADERENCIA

I
AREA A SER REPARADA
I

SPESSURA MAXIMA

I
(<5,0 cm) DELIMITAGAO DO CONTORNO DA
>2,0 cm (PO REPARG AREA DO REPARO COM D
=5 CORTE (VER DETALHE 1)
1.0 cm o\ FRGFUNDIDADE DE CORTE

Q
COM DISCO NO CONTORNO
(VER DET.1)

I
\
)
I
|
I
I
\
|
IS/ ARGAMASSA OU EPOXI DE REPARO }
[
|
I
|
\
I
i
|
I
[

1 — DEMARCAR REGIOES COM ANOMALIAS CRIANDO FIGURAS GEOMETRICAS (POLIGONAIS, COM CANTOS EM ANGULOS IGUAIS OU SUPERIORES A 90°) QUE ENVOLVAM COM FOLGA ESTAS AREAS;
NAO UTILIZAR DEMARCAGOES EM FIGURAS CIRCULARES OU ONDULADAS.

2 — REMOGAO DO CONCRETO DETERIORADO (CONTAMINADO, LIXIVIADO, DESAGREGADO, SEGREGADO OU DESPLACADO) ATRAVES DE APICOAMENTO MANUAL (PONTEIROS E MARRETAS LEVES),
ATE PERMANENCIA APENAS DE CONCRETO SAO E EXPOSIGAO MINIMA DE 10,0 cm DE ARMADURA SA (SEM CORROSAO) EM CADA EXTREMIDADE DO TRECHO OXIDADO DA BARRA
LIBERANDO—A DO CONCRETO EM TODA A SUA SUPERFICIE (DISTANCIA MINIMA AO CONCRETO DE 2,0 cm).

3 — DELIMITAGAO DAS REGIOES A SEREM REPARADAS COM SERRA ELETRICA CIRCULAR DOTADA DE DISCO DE CORTE DIAMANTADO, TIPO MAKITA, COM PROFUNDIDADE DE APROXIMADAMENTE
1,0 cm. ESTA MEDIDA PODE VARIAR EM FUNGAO DO COBRIMENTO DAS ARMADURAS, NO ENTANTO DEVE APRESENTAR NO MINIMO 0,5 CM (DET.1).

4 — REMOGAO DO CONCRETO DETERIORADO (E PARTE DO SAO) DENTRO DA AREA DELIMITADA ATE O FRISO FORMADO PELO DISCO DE CORTE ATRAVES DE APICOAMENTO MANUAL
(PREFERENCIALMENTE), EVITANDO-SE O ROMPIMENTO DAS BORDAS DO FRISO.

5 — LIMPEZA DAS ARMADURAS (TODAS AS BARRAS, EM TRECHOS OXIDADOS), ATRAVES DE ESCOVAS COM CERDAS DE ACO, DEIXANDO—AS NA CONDIGAO DE METAL CINZA COM COR UNIFORME.

6 — CASO SE VERIFIQUE, EM DECORRENCIA DA OXIDAGAO DA ARMADURA LONGITUDINAL E/OU TRANSVERSAL, UMA REDUGAO DE SEGAO DA BARRA DE AGO SUPERIOR A 20% DA SEGAO NOMINAL
(~10% DO DIAMETRQO), DEVERA SER ADICIONADO REFORCO CONFORME DETALHE DE "EMENDAS EM BARRAS OXIDADAS”.

7 — LIMPEZA DAS SUPERFICIES DE AGO E CONCRETO COM JATO DE AR COMPRIMIDO FILTRADO (ISENTO DE OLEOS, GRAXAS, AGUA, ETC.).
8 — APLICAGAO DE PINTURA PASSIVADORA DAS ARMADURAS, COMPOSTA DE PRIMER RICO EM ZINCO (ZINCO METALICO PURO, COM TEORES SUPERIORES A 55% EM PESO).

9 — PROCEDER A SATURAGAO DO SUBSTRATO DE CONCRETO COM AGUA LIMPA, DEIXANDO—O NA CONDIGAO DE ‘SATURADA SUPERFICIE SECA" (POROS SATURADOS, SEM EXCESSO DE AGUA
NA SUPERFICIE DO CONCRETO).

10 — APLICAGAO, COM PINCEL OU TRINCHA, DE PONTE DE ADERENCIA A BASE DE PASTA DE CIMENTO ADITIVADA COM POLIMERO (EMULSAQ) ACRILICO, NA PROPORGAQ ESPECIFICADA
PELO FABRICANTE, RESPEITANDO O POT-LIFE DA PONTE DE ADERENCIA.

11 — IMEDIATAMENTE APOS A APLICAGAO DA PONTE DE ADERENCIA, EXECUTAR A RECONSTITUICAO DA SECAO TRANSVERSAL DO ELEMENTO ESTRUTURAL NAS AREAS DE REPARO
PREVIAMENTE ~PREPARADAS, COM A APLICACAO DE ARGAMASSA POLIMERICA (ARGAMASSA DE BASE CIMENTICIA MODIFICADA POR POLIMERQOS, PRE—FORMULADA INDUSTRIALMENTE),
DEVIDAMENTE MISTURADA E HOMOGENEIZADA EM MISTURADOR DE AGAO FORGADA OU UTILIZANDO-SE DE UMA HASTE METALICA DOTADA DE HELICE HELICOIDAL ACOPLADA A UMA
FURADEIRA DE BAIXA ROTAGAO. APLICAR A ARGAMASSA DE REPARO EM CAMADAS DE NO MAXIMO 2,0 CM DE ESPESSURA (OBSERVAR RECOMENDAGOES ESPECIFICAS DE CADA FABRICANTE),
DEIXANDO RANHURAS NA SUPERFICIE PARA FACILITAR A ADERENCIA DAS CAMADAS SUBSEQUENTES, COM ACABAMENTO FINAL DADO POR DESEMPENADEIRA METALICA.

12 — IMEDIATAMENTE APOS A RECONSTITUIGAO DAS AREAS COM A ARGAMASSA DE REPARO, PROMOVER A CURA QUIMICA POR UM PERIODO MINIMO DE 07 (SETE) DIAS.

EMENDAS EM S_I?;él’g’.RAS OXIDADAS DETALHE

POR_SOLDA POR TRASPASSE e
9
sgoomoats 4 [ = f

i
9
o)

7722772222222 27)

oI IO I TETEIII IS V)
IIEII I IEIEIIIIEES) =

I EEE i TP

58 L > 50 56
— —— —— - >0,30,

1 — UTILIZAR ELETRODO AWS E-7018 OU E-6013. L= COMPRIMENTO MINIMO DE EMENDA POR TRANSPASSE.

2 — APGS APLICAR UMA PASSADA (CORDAQ) DE SOLDA, ESPERAR QUE ESFRIE
ATE PODER TOCAR COM A MAO ANTES DE APLICAR A CAMADA SEGUINTE.

3 — L=COMPRIMENTO MINIMO A SER SUBSTITUIDO.

CONCRETO DESAGREGADO SEM SUBSTITUICAQ
E ARMADURA OXIDADA esp.< 5.0 cm

S/ESC.

DELIMITAGAO COM CORTE DE DISCO COMPONENTE ESTRUTURAL

COMPONENTE ESTRUTURAL
\ PONTE DE ADERENCIA

|

|

{

]

|

\

)

)

\

)

|

\

I}

/\

ESPESSURA MAXIMA )
| =Y =N TN l
DO REPARD (<00 cm) \
{

\

i

{

\

|

{

\

|

{

]

1

\

AREA A SER REPARADA

DELIMITAGAO DO CONTORNO DA
AREA DO REPARO COM DISCO DE
CORTE (VER DET.1)

ARGAMASSA OU EPOXI DE REPARO

2,0 ﬂ{

1,0 eml | _PROFUNDIDADE DE CORTE
£ [ "COM DISCO NO CONTORNO
(VER DET.1)

1 — DEMARCAR REGIOES COM ANOMALIAS CRIANDO FIGURAS GEOMETRICAS (POLIGONAIS, COM CANTOS EM ANGULOS IGUAIS OU SUPERIORES A 90°) QUE ENVOLVAM COM FOLGA ESTAS AREAS;
NAO UTILIZAR DEMARCAGOES EM FIGURAS CIRCULARES OU ONDULADAS.

2 — REMOGAO DO CONCRETO DETERIORADO (CONTAMINADO, LIXIVIADO, DESAGREGADO, SEGREGADO OU DESPLACADO) ATRAVES DE APICOAMENTO MANUAL (PONTEIROS E MARRETAS LEVES),
ATE PERMANENCIA APENAS DE CONCRETO SAO E EXPOSICAO MINIMA DE 10,0 CM DE ARMADURA SA (SEM CORROSAO) EM CADA EXTREMIDADE DO TRECHO OXIDADO DA BARRA,
LIBERANDO-A DO CONCRETO EM TODA A SUA SUPERFICIE (DISTANCIA MINIMA AO CONCRETO DE 2,0 cm).

3 — DELIMITAGAO DAS REGIOES A SEREM REPARADAS COM SERRA ELETRICA CIRCULAR DOTADA DE DISCO DE CORTE DIAMANTADO, TIPO MAKITA, COM PROFUNDIDADE DE APROXIMADAMENTE
1,0 cm. ESTA MEDIDA PODE VARIAR EM FUNGAO DO COBRIMENTO DAS ARMADURAS, NO ENTANTO DEVE APRESENTAR NO MINIMO 0,5 cm (DET.1).

4 — REMOGAO DO CONCRETO DETERIORADO (E PARTE DO SAO) DENTRO DA AREA DELIMITADA ATE O FRISO FORMADO PELO DISCO DE CORTE ATRAVES DE APICOAMENTO MANUAL
(PREFERENCIALMENTE), EVITANDO-SE O ROMPIMENTO DAS BORDAS DO FRISO.

5 — LIMPEZA DAS ARMADURAS (TODAS AS BARRAS, EM TRECHOS OXIDADOS), ATRAVES DE ESCOVAS COM CERDAS DE AGO, DEIXANDO-AS NA CONDIGAO DE METAL CINZA COM COR UNIFORME.

6 — LIMPEZA DAS SUPERFICIES DE AGO E CONCRETO COM JATO DE AR COMPRIMIDO FILTRADO (ISENTO DE OLEQS, GRAXAS, AGUA, ETC.).
7 — APLICAGAO DE PINTURA PASSIVADORA DAS ARMADURAS, COMPOSTA DE PRIMER RICO EM ZINCO (ZINCO METALICO PURO, COM TEORES SUPERIORES A 55% EM PESO).

8 — PROCEDER A SATURAGAO DO SUBSTRATO DE CONCRETO COM AGUA LIMPA, DEIXANDO—O NA CONDIGAO DE “SATURADA SUPERFICIE SECA" (POROS SATURADOS, SEM EXCESSO DE AGUA
NA SUPERFICIE DO CONCRETO).

9 — APLICAGAO, COM PINCEL OU TRINCHA, DE PONTE DE ADERENCIA A BASE DE PASTA DE CIMENTO ADITIVADA COM POLIMERO (EMULSAQ) ACRILICO, NA PROPORGAO ESPECIFICADA
PELO FABRICANTE, RESPEITANDO O POT-LIFE DA PONTE DE ADERENCIA.

10 — IMEDIATAMENTE APOS A APLICAGAO DA PONTE DE ADERENCIA, EXECUTAR A RECONSTITUICAO DA SECAO TRANSVERSAL DO ELEMENTO ESTRUTURAL NAS AREAS DE REPARO
PREVIAMENTE ~ PREPARADAS, COM A APLICAGAO DE ARGAMASSA POLIMERICA (ARGAMASSA DE BASE CIMENTICIA MODIFICADA POR POLIMEROS, PRE—FORMULADA INDUSTRIALMENTE),
DEVIDAMENTE MISTURADA E HOMOGENEIZADA EM MISTURADOR DE AGAO FORGADA OU UTILIZANDO-SE DE UMA HASTE METALICA DOTADA DE HELICE HELICOIDAL ACOPLADA A UMA
FURADEIRA DE BAIXA ROTAGAO. APLICAR A ARGAMASSA DE REPARO EM CAMADAS DE NO MAXIMO 2,0 CM DE ESPESSURA (OBSERVAR RECOMENDAGOES ESPECIFICAS DE CADA FABRICANTE),
DEIXANDO RANHURAS NA SUPERFICIE PARA FACILITAR A ADERENCIA DAS CAMADAS SUBSEQUENTES, COM ACABAMENTO FINAL DADO POR DESEMPENADEIRA METALICA.

11 — IMEDIATAMENTE APOS A RECONSTITUIGAO DAS AREAS COM A ARGAMASSA DE REPARO, PROMOVER A CURA QUIMICA POR UM PERIODO MINIMO DE 07 (SETE) DIAS.

CONCRETO DESAGREGADO esp £ 2.,5cm

S/ESC:

COMPONENTE ESTRUTURAL

| |
i \I‘ COMPONENTE ESTRUTURAL
} DELIMITACAO COM CORTE DE DISCO !

T )

| {

\

PONTE DE ADERENCIA AREA A SER REPARADA

\ ARGAMASSA OU EPOXI DE REPARO

AREA DO REPARO COM DISCO DE
CORTE (VER DET.1)

I
\
)
]
|
)
!
]
!
ESPESSURA MAXIMA (<25 cm) )
{
|
I
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(VER DET.1)

1 — DEMARCAR REGIOES COM ANOMALIAS CRIANDO FIGURAS GEOMETRICAS (POLIGONAIS, COM CANTOS EM ANGULOS IGUAIS OU SUPERIORES A 90°) QUE ENVOLVAM COM FOLGA ESTAS AREAS;
NAO UTILIZAR DEMARCAGOES EM FIGURAS CIRCULARES OU ONDULADAS.

2 — REMOGAO DO CONCRETO DETERIORADO (CONTAMINADO, LIXIVIADO, DESAGREGADO, SEGREGADO OU DESPLACADO) ATRAVES DE APICOAMENTO MANUAL (PONTEIROS E MARRETAS LEVES),
ATE A PERMANENCIA APENAS DE CONCRETO SAQ.
3 — DELIMITACAO DAS REGIOES A SEREM REPARADAS COM SERRA ELETRICA CIRCULAR DOTADA DE DISCO DE CORTE DIAMANTADO, TIPO MAKITA, COM PROFUNDIDADE DE APROXIMADAMENTE

1,0 cm. ESTA MEDIDA PODE VARIAR EM FUNGAO DO COBRIMENTO DAS ARMADURAS, NO ENTANTO DEVE APRESENTAR NO MINIMO 0,5 cm.

4 — REMOGAO DO CONCRETO DETERIORADO (E PARTE DO SAO), DENTRO DA AREA DELIMITADA ATE O FRISO FORMADO PELO DISCO DE CORTE ATRAVES DE APICOAMENTO MANUAL
(PREFERENCILAMENTE), EVITANDO-SE O ROMPIMENTO DAS BORDAS DO FRISO.

5 — LIMPEZA DAS ARMADURAS ATRAVES ESCOVAS COM CERDAS DE AGO, DEIXANDO-AS NA CONDIGAO DE METAL CINZA COM COR UNIFORME.

6 — LIMPEZA DAS SUPERFICIES DE AGO E CONCRETO, COM JATO DE AR COMPRIMIDO FILTRADO (ISENTO DE OLEOS, GRAXAS, AGUA, ETC.).

7 — APLICAGAO DE PINTURA PASSIVADORA DAS ARMADURAS, COMPOSTA DE PRIMER RICO EM ZINCO (ZINCO METALICO PURO, COM TEORES SUPERIORES A 55% EM PESO).

8 — PROCEDER A SATURAGAO DO SUBSTRATO DE CONCRETO COM AGUA LIMPA, DEIXANDO—O NA CONDIGAO DE “SATURADA SUPERFICIE SECA” (POROS SATURADOS, SEM EXCESSO DE AGUA NA
SUPERFICIE DO CONCRETO).

9 — APLICAGAO, COM PINCEL OU TRINCHA, DE PONTE DE ADERENCIA A BASE DE PASTA DE CIMENTO ADITIVADA COM POLIMERO (EMULSAO) ACRILICO, NA PROPORGAQ ESPECIFICADA PELO

FABRICANTE, RESPEITANDO O POT-LIFE DA PONTE DE ADERENCIA.

10 — IMEDIATAMENTE APOS A APLICAGAO DA PONTE DE ADERENCIA, EXECUTAR A RECONSTITUIGAO DA SEGAO TRANSVERSAL DO ELEMENTO ESTRUTURAL NAS AREAS DE REPARO PREVIAMENTE
REPARADAS, COM A APLICAGAO DE ARGAMASSA POLIMERICA (ARGAMASSA DE BASE CIMENTICIA MODIFICADA POR POLIMEROS, PRE—FORMULADA INDUSTRIALMENTE), DEVIDAMENTE MISTURADA
E HOMOGENEIZADA EM MISTURADOR DE AGAO FORGADA OU UTILIZANDO-SE DE UMA HASTE METALICA DOTADA DE HELICE HELICOIDAL ACOPLADA A UMA FURADEIRA DE BAIXA ROTAGAO.
APLICAR A ARGAMASSA DE REPARO EM CAMADAS DE NO MAXIMO 2,0 cm DE ESPESSURA (OBSERVAR RECOMENDAGCOES ESPECIFICAS DE CADA FABRICANTE), DEIXANDO RANHURAS NA
SUPERFICIE PARA FACILITAR A ADERENCIA DAS CAMADAS SUBSEQUENTES, COM ACABAMENTO FINAL DADO POR DESEMPENADEIRA METALICA.

11 — IMEDIATAMENTE APOS A RECONSTITUICAO DAS AREAS COM A ARGAMASSA DE REPARO, PROMOVER A CURA QUIMICA POR UM PERIODO MINIMO DE 07 (SETE) DIAS.

TRATAMENTO SUPERFICIAL DO CONCRETO

S/ESC:

1 — LIXAR A SUPERFICIE DO CONCRETO UTILIZANDO—SE POLITRIZ COM LIXA DE CARBORUNDUM N* 36 ou 40;
A LIXA DEVE SER MANTIDA PARALELA A SUPERFICIE EM TRATAMENTO, PROCURANDO-SE FAZER MOVIMENTOS CIRCULARES, UNIFORMIZANDO A0 MAXIMO A SUPERFICIE,
SUBSTITUINDO-SE A LIXA SEMPRE QUE NECESSARIO, EVITANDO-SE A OCORRENCIA DE MANCHAS E "QUEIMA”" SUPERFICIAL DO CONCRETO.

2 — RETIRAR PARTICULAS SOLTAS E PULVERULENTAS DA SUPERFICIE DE CONCRETO, ATRAVES DE HIDROJATEAMENTO (PRESSAO MINIMA DE 10,0 MPa E BICO EM LEQUE TIPO ZERO);

3 — APOS A LIMPEZA DAS SUPERFICIES, PROMOVER A SATURAGAO DO CONCRETO, ATRAVES DE HIDROJATEAMENTO DE AGUA (EQUIPAMENTO DE JATO D'AGUA, PRESSAO DE 5,0 MPa, BICO EM
"LEQUE") E/OU PULVERIZAGAO, ATE INICIO DE ESCORRIMENTO SUPERFICIAL DA AGUA LANGADA, INDICANDO A SATURAGAO DO CONCRETO;

4 — APLICAR ESTUQUE EM TODA A SUPERFICIE DE CONCRETO (JA NA CONDIGAO DE "SATURADA SUPERFICIE SECA”), CRIANDO UMA PELICULA SOBRE A SUPERFICIE COM UMA ESPESSURA ENTRE
2mm E 5mm. A APLICAGAO PODERA SER FEITA COM ESPATULA OU DESEMPENADEIRA METALICA E O ESTUQUE REALIZADO COM ARGAMASSA POLIMERICA;

5 — CURA DO ESTUQUE: DECORRIDAS CERCA DE 2 HORAS, DEVERA SER INICIADO O PROCESSO DE CURA DO ESTUQUE, ATRAVES DE APLICAGAO DE BORRIFOS DE AGUA SOBRE A SUPERFICIE,
UTILIZANDO-SE PULVERIZADOR MANUAL DE AGUA, MANTENDO-SE ESTA CURA POR NO MINIMO 3 DIAS;

6 — APOS A CURA DO ESTUQUE, RETIRAR OS EXCESSOS (CAMADAS SUPERFICIAIS) ATRAVES DE LIXAMENTO MANUAL COM LIXA N* 100, DEIXANDO APENAS O MATERIAL DEPOSITADO NOS POROS E

PEQUENAS CAVIDADES;
7 — LIMPEZA DAS SUPERFICIES LIXADAS ATRAVES DE HIDROJATEAMENTO, RETIRANDO TODO O MATERIAL PULVERULENTO;

8 — APLICAR PRIMER E PINTURA ACRILICA (PURA): E NAO—ESTIRENADA, BASE SOLVENTE, EM DUAS DEMAQS, COM ROLO, PINCEL OU SISTEMA "AIR LESS”.

TRATAMENTO DE FISSURAS

w < 0,2mm
S/ESC.

1 — HIDROJATEAR A SUPERFICIE, ESPECIALMENTE NOS PONTOS ONDE APRESENTAR MANCHAS DEVIDO AS INFILTRAGOES;
2 — DEMARCAR A AREA DE CORTE SOBRE A FISSURA EXISTENTE COM GIZ ESTACA;

3 — ABRIR SULCO SOBRE E AO LONGO DA FISSURA COM SEGAO RETANGULAR, SENDO 10mm DE ESPESSURA E 5mm DE PROFUNDIDADE, COM UTILIZAGAO DE DISCO DE CORTE E FERRAMENTA
MANUAL DOTADA DE PONTA DE VIDIA. NESTE CASO SE DEVEM FAZER DOIS CORTES COM O DISCO DE CORTE, DE 5mm DE CADA LADO DA FISSURA E COM 5mm DE PROFUNDIDADE;

4 — JATEAR COM AR COMPRIMIDO PARA ELIMINAGAO DO PO PROVENINTE DO CORTE;

5 — APLICAGAO DE PASTA EPOXI (EM SUPERFICIES SECAS) OU POLIESTER (EM SUPERFICIES OMIDAS) AO LONGO DA FISSURA, DE FORMA A CRIAR UMA FAIXA DE PELO MENOS 10mm DE
LARGURA E Smm DE ESPESSURA;

2° ETAPA: 3% ETAPA: 4° ETAPA: 5" ETAPA:
DEMARCACAO DA AREA CORTE COM DISCO RETIRADA DO MATERIAL APLICACAO DE PASTA
/HSSURA 10mm INTERNO AO CORTE DE EPOXI PASTA DE EPOXI
2 < s B \|' \|'q ‘;q ] Aq 2 %q » - 5} ‘ . 4 <2 ) 5 < ..
"4 i N {' {' vdA q‘ 4 "4 Lg?r i {r : ) A: <4 /1/
a " % at a al.” : S 4 g a . a " : ‘
< 4, )1 )a P < < 4, 11 < 4,
4 a 4 11 < Aq 4 4 4 4 [ 4 < : 4 a s
< “a1 < Gl .a a a < “q
< Wy 64 a7 < by ) : <
‘ v4 4 a Al‘ /' v ‘ ‘ vd ‘ 44 b ‘a4, A/I /l ! 4 N ‘ 44 b a4,
i Pladia s ",
“ WL s J7 “ Il 4 4 D
% 4 4 ‘I aq ‘L 4 4 4 [ I ? % 4 4
4 < 1! - . .4 2 < (] 4 a o . 4
< a ) 4 . 7 < a0 < 4
ot & 4 I < : ot P & I a qA P & a
L S A «

TRATAMENTO DE FISSURAS

w_ > 0,2Zmm
S/ESC.

1 — LIMPEZA DA FISSURA, ATRAVES DE RASPAGEM SUPERFICIAL COM ESPATULA E ESCOVAGAO ENERGICA DE FAIXA LATERAL A FISSURA (APROXIMADAMENTE 5,0cm PARA CADA LADO) —NAO
SOBRE A FISSURA-, COM ESCOVA DE AGO;

2 — LIMPEZA DAS FISSURAS COM JATO DE AR COMPRIMIDO FILTRADO (ISENTO DE OLEOS, GRAXAS, AGUA, ETC.)

3 — FIXAGAO DOS BICOS DE INJEGAO (BICOS DE PERFURAGAO COM SELO DE RETENGAO DUPLO, PARA INJEGAO DE POLIURETANO, DE ALUMINIO), EM FUROS DE 5/8" DE DIAMETRO, ALTERNADOS

EM CADA LADO DA TRINCA, EM ANGULO DE 45°, CRUZANDO A TRINCA A MEIA PROFUNDIDADE, COM INTERVALOS DE 30cm (VARIAVEL PARA MAIS OU PARA MENOS, EM FUNGAO DA ABERTURA DA
FISSURA E DA DIMENSAO DA PEGA A SER INJETADA, AO LONGO DA FISSURA.

4 — AS RESINAS A SEREM UTILIZADAS NA FIXAGAO DOS BICOS E TAMBEM PARA POSTERIOR COLMATAGAO SUPERFICIAL DAS FISSURAS (NOS TRECHOS ENTRE BICOS).

5 — APOS A DISTRIBUIGAO E FIXAGAO DOS BICOS INJETORES, CALAFETAR SUPERFICIALMENTE OS TRECHOS DE FISSURAS COMPREENDIDOS ENTRE BICOS, COM RESINAS EPOXI (AREAS SECAS) OU
ARGAMASSA HIDRAULICA DE PEGA RAPIDA (AREAS UMIDAS);

6 — UMA VEZ CURADA A RESINA/ARGAMASSA DE CALAFETAGAO DA FISSURA, REALIZAR TESTE DE INTERCOMUNICABILIDADE ENTRE BICOS INJETORES, UTILIZANDO-SE PRE-INJEGAO COM AGUA SOB
PRESSAO (PRESSOES INFERIORES A 2,0 atm), LIMPA, COM POSTERIOR DRENAGEM DOS EXCESSOS; INJETA-SE AGUA SOB PRESSAO EM UM DOS BICOS, VERIFICANDO-SE A SAIDA DA AGUA NO
BICO ADJACENTE, NO TRECHO DA FISSURA ENSAIADA, TAPANDO—SE OS OUTROS BICOS FIXADOS. CASO NAO ESTEJA OCORRENDO A COMUNICAGAO ENTRE OS BICOS, INSTALAR MAIS UM BICO
INTERMEDIARIO;

7 — INJECAO DE SISTEMA DE RESINA A BASE DE GEL DE POLIURETANO, Bl COMPONENTE, PRE—FORMULADA, DE BAIXA VISCOSIDADE, COM PRESSAO MAXIMA DE 8,0 atm;
PARA FISSURAS VERTICAIS (EM VIGAS, POR EXEMPLD), INICIAR SEMPRE PELO BICO INFERIOR, MANTENDO—SE A INJEGAO NESTE BICO ENQUANTO O SISTEMA ESTIVER VAZANDO PELOS
BICOS SUPERIORES, QUANDO ENTAO SE FARA A TROCA PARA O BICO IMEDIATAMENTE SUPERIOR (2°* BICO), REPETINDO—SE A OPERAGAO. PARA FISSURAS EM LAJES, INICIAR POR UMA DAS
EXTREMIDADES, MUDANDO-SE PAR BICOS IMEDIATAMENTE ADJACENTES.

8 — APOS 24hs, RETIRAR OS BICOS DE INJEGAO E A RESINA DE COLMATAGAO, UTILIZANDO-SE POLITRIZ DOTADA DE DISCO RIGIDO; DAR ACABAMENTO COM ESTUQUE DE BASE CIMENTICIA,
ADITIVANDO COM POLIMERO ACRILICO;

$16mm

$16mm

LEGENDA:

NOTAS:

§2§2§ ARGAMASSA OU EPOXI DE REPARO
%//% SOLDA DE EMENDAS DE BARRAS CA-50

1 — TODA A ESTRUTURA DEVERA SER LIMPA CUIDADOSAMENTE ANTES DO INICIO DOS REPAROS;
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1 - DEMARCAR REGIÕES COM ANOMALIAS CRIANDO FIGURAS GEOMÉTRICAS (POLIGONAIS, COM CANTOS EM ÂNGULOS IGUAIS OU SUPERIORES A 90º) QUE ENVOLVAM COM FOLGA ESTAS ÁREAS;     NÃO UTILIZAR DEMARCAÇÕES EM FIGURAS CIRCULARES OU ONDULADAS. 2 - REMOÇÃO DO CONCRETO DETERIORADO (CONTAMINADO, LIXIVIADO, DESAGREGADO, SEGREGADO OU DESPLACADO) ATRAVÉS DE APICOAMENTO MANUAL (PONTEIROS E MARRETAS LEVES),     ATE PERMANÊNCIA APENAS DE CONCRETO SÃO E EXPOSIÇÃO MÍNIMA DE 10,0 cm DE ARMADURA SÃ (SEM CORROSÃO) EM CADA EXTREMIDADE DO TRECHO OXIDADO DA BARRA      LIBERANDO-A DO CONCRETO EM TODA A SUA SUPERFÍCIE (DISTÂNCIA MÍNIMA AO CONCRETO DE 2,0 cm). 3 - DELIMITAÇÃO DAS REGIÕES A SEREM REPARADAS COM SERRA ELÉTRICA CIRCULAR DOTADA DE DISCO DE CORTE DIAMANTADO, TIPO MAKITA, COM PROFUNDIDADE DE APROXIMADAMENTE      1,0 cm. ESTA MEDIDA PODE VARIAR EM FUNÇÃO DO COBRIMENTO DAS ARMADURAS, NO ENTANTO DEVE APRESENTAR NO MÍNIMO 0,5 CM (DET.1).  4 - REMOÇÃO DO CONCRETO DETERIORADO (E PARTE DO SÃO) DENTRO DA ÁREA DELIMITADA ATÉ O FRISO FORMADO PELO DISCO DE CORTE ATRAVÉS DE APICOAMENTO MANUAL      (PREFERENCIALMENTE), EVITANDO-SE O ROMPIMENTO DAS BORDAS DO FRISO. 5 - LIMPEZA DAS ARMADURAS (TODAS AS BARRAS, EM TRECHOS OXIDADOS), ATRAVÉS DE ESCOVAS COM CERDAS DE AÇO, DEIXANDO-AS NA CONDIÇÃO DE METAL CINZA COM COR UNIFORME. 6 - CASO SE VERIFIQUE, EM DECORRÊNCIA DA OXIDAÇÃO DA ARMADURA LONGITUDINAL E/OU TRANSVERSAL, UMA REDUÇÃO DE SEÇÃO DA BARRA DE AÇO SUPERIOR A 20% DA SEÇÃO NOMINAL     (~10% DO DIÂMETRO), DEVERÁ SER ADICIONADO REFORÇO CONFORME DETALHE DE "EMENDAS EM BARRAS OXIDADAS". 7 - LIMPEZA DAS SUPERFÍCIES DE AÇO E CONCRETO COM JATO DE AR COMPRIMIDO FILTRADO (ISENTO DE ÓLEOS, GRAXAS, ÁGUA, ETC.). 8 - APLICAÇÃO DE PINTURA PASSIVADORA DAS ARMADURAS, COMPOSTA DE PRIMER RICO EM ZINCO (ZINCO METÁLICO PURO, COM TEORES SUPERIORES A 55% EM PESO). 9 - PROCEDER A SATURAÇÃO DO SUBSTRATO DE CONCRETO COM ÁGUA LIMPA, DEIXANDO-O NA CONDIÇÃO DE “SATURADA SUPERFÍCIE SECA” (POROS SATURADOS, SEM EXCESSO DE ÁGUA  SATURADA SUPERFÍCIE SECA” (POROS SATURADOS, SEM EXCESSO DE ÁGUA   (POROS SATURADOS, SEM EXCESSO DE ÁGUA      NA SUPERFÍCIE DO CONCRETO). 10 - APLICAÇÃO, COM PINCEL OU TRINCHA, DE PONTE DE ADERÊNCIA À BASE DE PASTA DE CIMENTO ADITIVADA COM POLÍMERO (EMULSÃO) ACRÍLICO, NA PROPORÇÃO ESPECIFICADA       PELO FABRICANTE, RESPEITANDO O POT-LIFE DA PONTE DE ADERÊNCIA. 11 - IMEDIATAMENTE APÓS A APLICAÇÃO DA PONTE DE ADERÊNCIA, EXECUTAR A RECONSTITUIÇÃO DA SEÇÃO TRANSVERSAL DO ELEMENTO ESTRUTURAL NAS ÁREAS DE REPARO       PREVIAMENTE  PREPARADAS, COM A APLICAÇÃO DE ARGAMASSA POLIMÉRICA (ARGAMASSA DE BASE CIMENTÍCIA MODIFICADA POR POLÍMEROS, PRÉ-FORMULADA INDUSTRIALMENTE),       DEVIDAMENTE MISTURADA E HOMOGENEIZADA EM MISTURADOR DE AÇÃO FORÇADA OU UTILIZANDO-SE DE UMA HASTE METÁLICA DOTADA DE HÉLICE HELICOIDAL ACOPLADA A UMA       FURADEIRA DE BAIXA ROTAÇÃO. APLICAR A ARGAMASSA DE REPARO EM CAMADAS DE NO MÁXIMO 2,0 CM DE ESPESSURA (OBSERVAR RECOMENDAÇÕES ESPECÍFICAS DE CADA FABRICANTE),       DEIXANDO RANHURAS NA SUPERFÍCIE PARA FACILITAR A ADERÊNCIA DAS CAMADAS SUBSEQÜENTES, COM ACABAMENTO FINAL DADO POR DESEMPENADEIRA METÁLICA. 12 - IMEDIATAMENTE APÓS A RECONSTITUIÇÃO DAS ÁREAS COM A ARGAMASSA DE REPARO, PROMOVER A CURA QUÍMICA POR UM PERÍODO MÍNIMO DE 07 (SETE) DIAS.
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1 - DEMARCAR REGIÕES COM ANOMALIAS CRIANDO FIGURAS GEOMÉTRICAS (POLIGONAIS, COM CANTOS EM ÂNGULOS IGUAIS OU SUPERIORES A 90º) QUE ENVOLVAM COM FOLGA ESTAS ÁREAS;      NÃO UTILIZAR DEMARCAÇÕES EM FIGURAS CIRCULARES OU ONDULADAS. 2 - REMOÇÃO DO CONCRETO DETERIORADO (CONTAMINADO, LIXIVIADO, DESAGREGADO, SEGREGADO OU DESPLACADO) ATRAVÉS DE APICOAMENTO MANUAL (PONTEIROS E MARRETAS LEVES),      ATÉ A PERMANÊNCIA APENAS DE CONCRETO SÃO. 3 - DELIMITAÇÃO DAS REGIÕES A SEREM REPARADAS COM SERRA ELÉTRICA CIRCULAR DOTADA DE DISCO DE CORTE DIAMANTADO, TIPO MAKITA, COM PROFUNDIDADE DE APROXIMADAMENTE      1,0 cm. ESTA MEDIDA PODE VARIAR EM FUNÇÃO DO COBRIMENTO DAS ARMADURAS, NO ENTANTO DEVE APRESENTAR NO MÍNIMO 0,5 cm.  4 - REMOÇÃO DO CONCRETO DETERIORADO (E PARTE DO SÃO), DENTRO DA ÁREA DELIMITADA ATÉ O FRISO FORMADO PELO DISCO DE CORTE ATRAVÉS DE APICOAMENTO MANUAL     (PREFERENCILAMENTE), EVITANDO-SE O ROMPIMENTO DAS BORDAS DO FRISO. 5 - LIMPEZA DAS ARMADURAS ATRAVÉS ESCOVAS COM CERDAS DE AÇO, DEIXANDO-AS NA CONDIÇÃO DE METAL CINZA COM COR UNIFORME. 6 - LIMPEZA DAS SUPERFÍCIES DE AÇO E CONCRETO, COM JATO DE AR COMPRIMIDO FILTRADO (ISENTO DE ÓLEOS, GRAXAS, ÁGUA, ETC.). 7 - APLICAÇÃO DE PINTURA PASSIVADORA DAS ARMADURAS, COMPOSTA DE PRIMER RICO EM ZINCO (ZINCO METÁLICO PURO, COM TEORES SUPERIORES A 55% EM PESO). 8 - PROCEDER A SATURAÇÃO DO SUBSTRATO DE CONCRETO COM ÁGUA LIMPA, DEIXANDO-O NA CONDIÇÃO DE “SATURADA SUPERFÍCIE SECA” (POROS SATURADOS, SEM EXCESSO DE ÁGUA NA  SATURADA SUPERFÍCIE SECA” (POROS SATURADOS, SEM EXCESSO DE ÁGUA NA   (POROS SATURADOS, SEM EXCESSO DE ÁGUA NA      SUPERFÍCIE DO CONCRETO). 9 - APLICAÇÃO, COM PINCEL OU TRINCHA, DE PONTE DE ADERÊNCIA À BASE DE PASTA DE CIMENTO ADITIVADA COM POLÍMERO (EMULSÃO) ACRÍLICO, NA PROPORÇÃO ESPECIFICADA PELO      FABRICANTE, RESPEITANDO O POT-LIFE DA PONTE DE ADERÊNCIA. 10 - IMEDIATAMENTE APÓS A APLICAÇÃO DA PONTE DE ADERÊNCIA, EXECUTAR A RECONSTITUIÇÃO DA SEÇÃO TRANSVERSAL DO ELEMENTO ESTRUTURAL NAS ÁREAS DE REPARO PREVIAMENTE      REPARADAS, COM A APLICAÇÃO DE ARGAMASSA POLIMÉRICA (ARGAMASSA DE BASE CIMENTÍCIA MODIFICADA POR POLÍMEROS, PRÉ-FORMULADA INDUSTRIALMENTE), DEVIDAMENTE MISTURADA      E HOMOGENEIZADA EM MISTURADOR DE AÇÃO FORÇADA OU UTILIZANDO-SE DE UMA HASTE METÁLICA DOTADA DE HÉLICE HELICOIDAL ACOPLADA A UMA FURADEIRA DE BAIXA ROTAÇÃO.                     APLICAR A ARGAMASSA DE REPARO EM CAMADAS DE NO MÁXIMO 2,0 cm DE ESPESSURA (OBSERVAR RECOMENDAÇÕES ESPECÍFICAS DE CADA FABRICANTE), DEIXANDO RANHURAS NA       SUPERFÍCIE PARA FACILITAR A ADERÊNCIA DAS CAMADAS SUBSEQÜENTES, COM ACABAMENTO FINAL DADO POR DESEMPENADEIRA METÁLICA. 11 - IMEDIATAMENTE APÓS A RECONSTITUIÇÃO DAS ÁREAS COM A ARGAMASSA DE REPARO, PROMOVER A CURA QUÍMICA POR UM PERÍODO MÍNIMO DE 07 (SETE) DIAS.

AutoCAD SHX Text
%%uCONCRETO DESAGREGADO COM SUBSTITUIÇÃO

AutoCAD SHX Text
%%uDE ARMADURA OXIDADA  esp.< 5,0 cm

AutoCAD SHX Text
S/ESC.

AutoCAD SHX Text
ARGAMASSA OU EPÓXI DE REPARO

AutoCAD SHX Text
SOLDA DE EMENDAS DE BARRAS CA-50

AutoCAD SHX Text
 

AutoCAD SHX Text
 

AutoCAD SHX Text
 

AutoCAD SHX Text
1 - UTILIZAR ELETRODO AWS E-7018 OU E-6013. 2 - APÓS APLICAR UMA PASSADA (CORDÃO) DE SOLDA, ESPERAR QUE ESFRIE ATÉ PODER TOCAR COM A MÃO ANTES DE APLICAR A CAMADA SEGUINTE. 3 - L=COMPRIMENTO MÍNIMO A SER SUBSTITUÍDO. 
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1 - DEMARCAR REGIÕES COM ANOMALIAS CRIANDO FIGURAS GEOMÉTRICAS (POLIGONAIS, COM CANTOS EM ÂNGULOS IGUAIS OU SUPERIORES A 90º) QUE ENVOLVAM COM FOLGA ESTAS ÁREAS;     NÃO UTILIZAR DEMARCAÇÕES EM FIGURAS CIRCULARES OU ONDULADAS. 2 - REMOÇÃO DO CONCRETO DETERIORADO (CONTAMINADO, LIXIVIADO, DESAGREGADO, SEGREGADO OU DESPLACADO) ATRAVÉS DE APICOAMENTO MANUAL (PONTEIROS E MARRETAS LEVES),     ATE PERMANÊNCIA APENAS DE CONCRETO SÃO E EXPOSIÇÃO MÍNIMA DE 10,0 CM DE ARMADURA SÃ (SEM CORROSÃO) EM CADA EXTREMIDADE DO TRECHO OXIDADO DA BARRA,      LIBERANDO-A DO CONCRETO EM TODA A SUA SUPERFÍCIE (DISTÂNCIA MÍNIMA AO CONCRETO DE 2,0 cm). 3 - DELIMITAÇÃO DAS REGIÕES A SEREM REPARADAS COM SERRA ELÉTRICA CIRCULAR DOTADA DE DISCO DE CORTE DIAMANTADO, TIPO MAKITA, COM PROFUNDIDADE DE APROXIMADAMENTE      1,0 cm. ESTA MEDIDA PODE VARIAR EM FUNÇÃO DO COBRIMENTO DAS ARMADURAS, NO ENTANTO DEVE APRESENTAR NO MÍNIMO 0,5 cm (DET.1).  4 - REMOÇÃO DO CONCRETO DETERIORADO (E PARTE DO SÃO) DENTRO DA ÁREA DELIMITADA ATÉ O FRISO FORMADO PELO DISCO DE CORTE ATRAVÉS DE APICOAMENTO MANUAL      (PREFERENCIALMENTE), EVITANDO-SE O ROMPIMENTO DAS BORDAS DO FRISO. 5 - LIMPEZA DAS ARMADURAS (TODAS AS BARRAS, EM TRECHOS OXIDADOS), ATRAVÉS DE ESCOVAS COM CERDAS DE AÇO, DEIXANDO-AS NA CONDIÇÃO DE METAL CINZA COM COR UNIFORME. 6 - LIMPEZA DAS SUPERFÍCIES DE AÇO E CONCRETO COM JATO DE AR COMPRIMIDO FILTRADO (ISENTO DE ÓLEOS, GRAXAS, ÁGUA, ETC.). 7 - APLICAÇÃO DE PINTURA PASSIVADORA DAS ARMADURAS, COMPOSTA DE PRIMER RICO EM ZINCO (ZINCO METÁLICO PURO, COM TEORES SUPERIORES A 55% EM PESO). 8 - PROCEDER A SATURAÇÃO DO SUBSTRATO DE CONCRETO COM ÁGUA LIMPA, DEIXANDO-O NA CONDIÇÃO DE “SATURADA SUPERFÍCIE SECA” (POROS SATURADOS, SEM EXCESSO DE ÁGUA  SATURADA SUPERFÍCIE SECA” (POROS SATURADOS, SEM EXCESSO DE ÁGUA   (POROS SATURADOS, SEM EXCESSO DE ÁGUA      NA SUPERFÍCIE DO CONCRETO). 9 - APLICAÇÃO, COM PINCEL OU TRINCHA, DE PONTE DE ADERÊNCIA À BASE DE PASTA DE CIMENTO ADITIVADA COM POLÍMERO (EMULSÃO) ACRÍLICO, NA PROPORÇÃO ESPECIFICADA      PELO FABRICANTE, RESPEITANDO O POT-LIFE DA PONTE DE ADERÊNCIA. 10 - IMEDIATAMENTE APÓS A APLICAÇÃO DA PONTE DE ADERÊNCIA, EXECUTAR A RECONSTITUIÇÃO DA SEÇÃO TRANSVERSAL DO ELEMENTO ESTRUTURAL NAS ÁREAS DE REPARO       PREVIAMENTE  PREPARADAS, COM A APLICAÇÃO DE ARGAMASSA POLIMÉRICA (ARGAMASSA DE BASE CIMENTÍCIA MODIFICADA POR POLÍMEROS, PRÉ-FORMULADA INDUSTRIALMENTE),       DEVIDAMENTE MISTURADA E HOMOGENEIZADA EM MISTURADOR DE AÇÃO FORÇADA OU UTILIZANDO-SE DE UMA HASTE METÁLICA DOTADA DE HÉLICE HELICOIDAL ACOPLADA A UMA       FURADEIRA DE BAIXA ROTAÇÃO. APLICAR A ARGAMASSA DE REPARO EM CAMADAS DE NO MÁXIMO 2,0 CM DE ESPESSURA (OBSERVAR RECOMENDAÇÕES ESPECÍFICAS DE CADA FABRICANTE),       DEIXANDO RANHURAS NA SUPERFÍCIE PARA FACILITAR A ADERÊNCIA DAS CAMADAS SUBSEQÜENTES, COM ACABAMENTO FINAL DADO POR DESEMPENADEIRA METÁLICA. 11 - IMEDIATAMENTE APÓS A RECONSTITUIÇÃO DAS ÁREAS COM A ARGAMASSA DE REPARO, PROMOVER A CURA QUÍMICA POR UM PERÍODO MÍNIMO DE 07 (SETE) DIAS.
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L= COMPRIMENTO MÍNIMO DE EMENDA POR TRANSPASSE.
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1 - TODA A ESTRUTURA DEVERÁ SER LIMPA CUIDADOSAMENTE ANTES DO INÍCIO DOS REPAROS;
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1 - LIXAR A SUPERFÍCIE DO CONCRETO UTILIZANDO-SE POLITRIZ COM LIXA DE CARBORUNDUM Nº 36 ou 40; A LIXA DEVE SER MANTIDA PARALELA À SUPERFÍCIE EM TRATAMENTO, PROCURANDO-SE FAZER MOVIMENTOS CIRCULARES,   UNIFORMIZANDO AO MÁXIMO A SUPERFÍCIE, UNIFORMIZANDO AO MÁXIMO A SUPERFÍCIE, SUBSTITUINDO-SE A LIXA SEMPRE QUE NECESSÁRIO, EVITANDO-SE A OCORRÊNCIA  DE MANCHAS E "QUEIMA" SUPERFICIAL DO CONCRETO. DE MANCHAS E "QUEIMA" SUPERFICIAL DO CONCRETO. 2 - RETIRAR PARTÍCULAS SOLTAS E PULVERULENTAS DA SUPERFÍCIE DE CONCRETO, ATRAVÉS DE HIDROJATEAMENTO (PRESSÃO MÍNIMA DE 10,0 MPa E BICO EM LEQUE TIPO ZERO); 3 - APÓS A LIMPEZA DAS SUPERFÍCIES, PROMOVER A SATURAÇÃO DO CONCRETO, ATRAVÉS DE HIDROJATEAMENTO DE ÁGUA (EQUIPAMENTO DE JATO D'ÁGUA, PRESSÃO DE 5,0 MPa, BICO EM "LEQUE") E/OU PULVERIZAÇÃO, ATÉ INÍCIO DE ESCORRIMENTO SUPERFICIAL DA ÁGUA LANÇADA, INDICANDO A SATURAÇÃO DO CONCRETO; 4 - APLICAR ESTUQUE EM TODA A SUPERFÍCIE DE CONCRETO (JÁ NA CONDIÇÃO DE "SATURADA SUPERFÍCIE SECA"), CRIANDO UMA PELÍCULA SOBRE A SUPERFÍCIE COM UMA ESPESSURA ENTRE 2mm E 5mm. A APLICAÇÃO PODERÁ SER FEITA COM ESPÁTULA OU DESEMPENADEIRA METÁLICA E O ESTUQUE REALIZADO COM ARGAMASSA POLIMÉRICA; 5 - CURA DO ESTUQUE: DECORRIDAS CERCA DE 2 HORAS, DEVERÁ SER INICIADO O PROCESSO DE CURA DO ESTUQUE, ATRAVÉS DE APLICAÇÃO DE BORRIFOS DE ÁGUA SOBRE A SUPERFÍCIE, UTILIZANDO-SE PULVERIZADOR MANUAL DE ÁGUA, MANTENDO-SE ESTA CURA POR NO MÍNIMO 3 DIAS; 6 - APÓS A CURA DO ESTUQUE, RETIRAR OS EXCESSOS (CAMADAS SUPERFICIAIS) ATRAVÉS DE LIXAMENTO MANUAL COM LIXA Nº 100, DEIXANDO APENAS O MATERIAL DEPOSITADO NOS POROS E PEQUENAS CAVIDADES; 7 - LIMPEZA DAS SUPERFÍCIES LIXADAS ATRAVÉS DE HIDROJATEAMENTO, RETIRANDO TODO O MATERIAL PULVERULENTO; 8 - APLICAR PRIMER E PINTURA ACRÍLICA (PURA): E NÃO-ESTIRENADA, BASE SOLVENTE, EM DUAS DEMÃOS, COM ROLO, PINCEL OU SISTEMA "AIR LESS".
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1 - HIDROJATEAR A SUPERFÍCIE, ESPECIALMENTE NOS PONTOS ONDE APRESENTAR MANCHAS DEVIDO ÀS INFILTRAÇÕES; 2 - DEMARCAR A ÁREA DE CORTE SOBRE A FISSURA EXISTENTE COM GIZ ESTACA; 3 - ABRIR SULCO SOBRE E AO LONGO DA FISSURA COM SEÇÃO RETANGULAR, SENDO 10mm DE ESPESSURA E 5mm DE PROFUNDIDADE, COM UTILIZAÇÃO DE DISCO DE CORTE E FERRAMENTA MANUAL DOTADA DE PONTA DE VÍDIA. NESTE CASO SE DEVEM FAZER DOIS CORTES COM O DISCO DE CORTE, DE 5mm DE CADA LADO DA FISSURA E COM 5mm DE PROFUNDIDADE; 4 - JATEAR COM AR COMPRIMIDO PARA ELIMINAÇÃO DO PÓ PROVENINTE DO CORTE; 5 - APLICAÇAO DE PASTA EPÓXI (EM SUPERFÍCIES SECAS) OU POLIÉSTER (EM SUPERFÍCIES ÚMIDAS) AO LONGO DA FISSURA, DE FORMA A CRIAR UMA FAIXA DE PELO MENOS 10mm DE LARGURA E 5mm DE ESPESSURA; 
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1 - LIMPEZA DA FISSURA, ATRAVÉS DE RASPAGEM SUPERFICIAL COM ESPÁTULA E ESCOVAÇÃO ENÉRGICA DE FAIXA LATERAL À FISSURA (APROXIMADAMENTE 5,0cm PARA CADA LADO) -NÃO SOBRE A FISSURA-, COM ESCOVA DE AÇO; 2 - LIMPEZA DAS FISSURAS COM JATO DE AR COMPRIMIDO FILTRADO (ISENTO DE ÓLEOS, GRAXAS, ÁGUA, ETC.) 3 - FIXAÇÃO DOS BICOS DE INJEÇÃO (BICOS DE PERFURAÇÃO COM SELO DE RETENÇÃO DUPLO, PARA INJEÇÃO DE POLIURETANO, DE ALUMÍNIO), EM FUROS DE 5/8" DE DIÂMETRO, ALTERNADOS EM CADA LADO DA TRINCA, EM ÂNGULO DE 45°, CRUZANDO A TRINCA À MEIA PROFUNDIDADE, COM INTERVALOS DE 30cm (VARIÁVEL PARA MAIS OU PARA MENOS, EM FUNÇÃO DA ABERTURA DA FISSURA E DA DIMENSÃO DA PEÇA A SER INJETADA, AO LONGO DA FISSURA. 4 - AS RESINAS A SEREM UTILIZADAS NA FIXAÇÃO DOS BICOS E TAMBÉM PARA POSTERIOR COLMATAÇÃO SUPERFICIAL DAS FISSURAS (NOS TRECHOS ENTRE BICOS). 5 - APÓS A DISTRIBUIÇÃO E FIXAÇÃO DOS BICOS INJETORES, CALAFETAR SUPERFICIALMENTE OS TRECHOS DE FISSURAS COMPREENDIDOS ENTRE BICOS, COM RESINAS EPÓXI (ÁREAS SECAS) OU ARGAMASSA HIDRÁULICA DE PEGA RÁPIDA (ÁREAS ÚMIDAS); 6 - UMA VEZ CURADA A RESINA/ARGAMASSA DE CALAFETAÇÃO DA FISSURA, REALIZAR TESTE DE INTERCOMUNICABILIDADE ENTRE BICOS INJETORES, UTILIZANDO-SE PRÉ-INJEÇÃO COM ÁGUA SOB PRESSÃO (PRESSÓES INFERIORES A 2,0 atm), LIMPA, COM POSTERIOR DRENAGEM DOS EXCESSOS; INJETA-SE ÁGUA SOB PRESSÃO EM UM DOS BICOS, VERIFICANDO-SE A SAÍDA DA ÁGUA NO BICO ADJACENTE, NO TRECHO DA FISSURA ENSAIADA, TAPANDO-SE OS OUTROS BICOS FIXADOS. CASO NÃO ESTEJA OCORRENDO A COMUNICAÇÃO ENTRE OS BICOS, INSTALAR MAIS UM BICO INTERMEDIÁRIO; 7 - INJEÇÃO DE SISTEMA DE RESINA À BASE DE GEL DE POLIURETANO, BI COMPONENTE, PRÉ-FORMULADA, DE BAIXA VISCOSIDADE, COM PRESSÃO MÁXIMA DE 8,0 atm; PARA FISSURAS VERTICAIS (EM VIGAS, POR EXEMPLD), INICIAR SEMPRE PELO BICO INFERIOR, MANTENDO-SE A INJEÇÃO NESTE  BICO ENQUANTO O SISTEMA ESTIVER  VAZANDO PELOS BICO ENQUANTO O SISTEMA ESTIVER  VAZANDO PELOS VAZANDO PELOS BICOS SUPERIORES, QUANDO ENTÃO SE FARÁ A TROCA PARA O BICO  IMEDIATAMENTE SUPERIOR (2º BICO), REPETINDO-SE A OPERAÇÃO. PARA FISSURAS EM LAJES, INICIAR POR UMA DAS  IMEDIATAMENTE SUPERIOR (2º BICO), REPETINDO-SE A OPERAÇÃO. PARA FISSURAS EM LAJES, INICIAR POR UMA DAS  EXTREMIDADES, MUDANDO-SE PAR BICOS IMEDIATAMENTE ADJACENTES. 8 - APÓS 24hs, RETIRAR OS BICOS DE INJEÇÃO E A RESINA DE COLMATAÇÃO, UTILIZANDO-SE POLITRIZ DOTADA DE DISCO RÍGIDO; DAR ACABAMENTO COM ESTUQUE DE BASE CIMENTÍCIA, ADITIVANDO COM POLÍMERO ACRÍLICO;
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