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1. APRESENTACAO

Dentro do escopo dos trabalhos técnicos desenvolvidos pela ENCIBRA S.A. para os projetos de
implantacdo do Sistema de abastecimento de agua dos povoados Candunda (Senador Rui

Palmeira) e Varzea Dona Joana (Poco das Trincheiras), estdo os projetos complementares.
Este projeto € composto pelos seguintes volumes:

VOLUME | — RELATORIO DE SERVICOS DE CAMPO
VOLUME Il — PROJETO HIDROMECANICO

VOLUME Il - PROJETOS COMPLEMENTARES
VOLUME IV — RELATORIOS AMBIENTAIS

VOLUME V — PACOTE TECNICO

O presente documento abrange o projeto estrutural das unidades contempladas no projeto basico
do Sistema de abastecimento de agua dos povoados Candunda (Senador Rui Palmeira) e Varzea

Dona Joana (Poco das Trincheiras).

Visando a qualidade, foi adicionado ao projeto a baia do tanque de hipoclorito da Estacao de
Tratamento de Agua e as caixas para TAP nos trechos 1, 2 e 3 das adutoras. Assim,
apresentamos a “REVISAO 03”.
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1. NORMAS

As normas que foram utilizadas na elaboracdo deste documento ou contém instrucdes e
procedimentos aplicaveis sao:

DESCRIGAO
NBR 6118/2014 Projeto e Execucéo de Obras de Concreto Armado;
NBR 6122/2019 Projeto e Execucédo de Fundacgoes;
NBR 6120/2019 Cargas para o Calculo de Estruturas de Edificacdes;

NBR 6123/1988-COR.2013 Forcas devidas ao vento em edificacdes;

Concreto de cimento Portland - Preparo, controle e

NBR 12655/2015 recebimento — Procedimento.

2. ETA - MURO DE DIVISA
21 RESUMO DOS RESULTADOS
211 Cargas verticais
o Peso proprio = 0.79 tf
e Total =0.79 tf
2.1.2 Deslocamento horizontal
e X+ =0.00 cm (limite 0.19)
e X-=0.00 cm (limite 0.19)
e Y+ =0.01cm (limite 0.19)
e Y-=0.01cm (limite 0.19)
2.1.3 Verificagao de estabilidade (Gama-2Z)

e X+ =1.00 (limite 1.10)
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e X-=1.00 (limite 1.10)

e Y+ =1.01 (limite 1.10)

e Y-=1.01 (limite 1.10)

2.1.4 Andlise de 22 ordem

Processo P-Delta

Deslocamentos no topo da edificagéo:

e Vento Y+: 0.05 »» 0.05 (+0.25%)

e Vento Y-: 0.05 »» 0.05 (+0.25%)

2.2 DESLOCAMENTOS HORIZONTAIS DEVIDO A AGAO DO VENTO

Verificacdes X+ | X [ v+ [ Y-
Altura total da edificac&o (cm) 315.00
Deslocamento limite (cm) 0.19
Deslocamento caracteristico (cm) 0.00 | 0.00 0.04 | -0.04
gf2 0.30 | 0.30 | 0.30 0.30
Deslocamento combinagdes frequentes 000 | 000 0.01 001
(cm)
. Altura Deslocamento combinacdes . Limite
Pavimento Diferenca (cm)
(cm) frequentes (cm) (cm)
23

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107

tel.: (82) 3316.3627 - www.encibra.com.br



ENCIBRA S.A. A Fasa L

Estudos e Projetos de Engenharia Nossa agua é o futuro

X+ X- Y+ Y- X+ X- Y+ Y-
NIVEL 02 165.00 0.00 0.00 0.01 -0.01 0.00 0.00 0.01 -0.01 0.19
NIVEL 01 150.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18

2.3 RELATORIO DE ESFORGOS NAS FUNDAGOES POR ELEMENTOS

Fundacédo S1
Combinagéo N Mx My VX vy Mt
(t) (kgf.m) (kgf.m) (thH (th (kgf/m)
Peso proprio (G1) 0.26 0.00 0.00 0.00 0.00 0.00
Adicional (G2) 0.00 265.00 0.00 0.00 -0.10 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X- (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento Y+ (V3) 0.00 -62.60 0.00 0.00 0.03 0.00
Vento Y- (V4) 0.00 62.60 0.00 0.00 -0.03 0.00
Desaprumo X+ (D1) | 0.00 0.00 2.20 0.00 0.00 0.00
Desaprumo X- (D2) | 0.00 0.00 -2.20 0.00 0.00 0.00
Desaprumo Y+ (D3) | 0.00 -2.20 0.00 0.00 0.00 0.00
Desaprumo Y- (D4) | 0.00 2.20 0.00 0.00 0.00 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatural (T1) | 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) | 0.00 0.00 0.00 0.00 0.00 0.00
Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2 0.26 265.00 0.00 0.00 -0.10 0.00
G1+G2+0.6V3+D3 0.26 225.24 0.00 0.00 -0.08 0.00
G1+G2+0.6V4+D4 0.26 304.76 0.00 0.00 -0.12 0.00
G1+G2+D1 0.26 265.00 2.20 0.00 -0.10 0.00
G1+G2+D2 0.26 265.00 -2.20 0.00 -0.10 0.00
G1+G2+D3 0.26 262.80 0.00 0.00 -0.10 0.00
G1+G2+D4 0.26 267.20 0.00 0.00 -0.10 0.00
G1+G2+V3+0.6D3 0.26 201.08 0.00 0.00 -0.07 0.00
G1+G2+V4+0.6D4 0.26 328.92 0.00 0.00 -0.13 0.00

Fundacdo S2

Combinacgéo N Mx My VX vy Mt
(tF) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso préprio (G1) 0.26 0.00 0.00 0.00 0.00 0.00
Adicional (G2) 0.00 265.00 0.00 0.00 -0.10 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X- (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento Y+ (V3) 0.00 -62.60 0.00 0.00 0.03 0.00
Vento Y- (V4) 0.00 62.60 0.00 0.00 -0.03 0.00
Desaprumo X+ (D1) | 0.00 0.00 2.20 0.00 0.00 0.00
Desaprumo X- (D2) | 0.00 0.00 -2.20 0.00 0.00 0.00
Desaprumo Y+ (D3) | 0.00 -2.20 0.00 0.00 0.00 0.00
Desaprumo Y- (D4) | 0.00 2.20 0.00 0.00 0.00 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatural (T1) | 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura2 (T2) | 0.00 0.00 0.00 0.00 0.00 0.00
Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00
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G1+G2 0.26 265.00 0.00 0.00 -0.10 0.00
G1+G2+0.6V3+D3 0.26 225.24 0.00 0.00 -0.08 0.00
G1+G2+0.6V4+D4 0.26 304.76 0.00 0.00 -0.12 0.00

G1+G2+D1 0.26 265.00 2.20 0.00 -0.10 0.00
G1+G2+D2 0.26 265.00 -2.20 0.00 -0.10 0.00
G1+G2+D3 0.26 262.80 0.00 0.00 -0.10 0.00
G1+G2+D4 0.26 267.20 0.00 0.00 -0.10 0.00
G1+G2+V3+0.6D3 0.26 201.08 0.00 0.00 -0.07 0.00
G1+G2+V4+0.6D4 0.26 328.92 0.00 0.00 -0.13 0.00
Fundacdo S3
Combinagéo N Mx My VX vy Mt
(t) (kgf.m) (kgf.m) (th (th (kgf/m)
Peso préprio (G1) | 0.26 0.00 0.00 0.00 0.00 0.00
Adicional (G2) 0.00 265.00 0.00 0.00 -0.10 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X- (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento Y+ (V3) 0.00 -62.60 0.00 0.00 0.03 0.00
Vento Y- (V4) 0.00 62.60 0.00 0.00 -0.03 0.00
Desaprumo X+ (D1) | 0.00 0.00 2.20 0.00 0.00 0.00
Desaprumo X- (D2) | 0.00 0.00 -2.20 0.00 0.00 0.00
Desaprumo Y+ (D3) | 0.00 -2.20 0.00 0.00 0.00 0.00
Desaprumo Y- (D4) | 0.00 2.20 0.00 0.00 0.00 0.00
Subpresséo (AS) | 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) | 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) | 0.00 0.00 0.00 0.00 0.00 0.00
Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00

G1+G2 0.26 265.00 0.00 0.00 -0.10 0.00
G1+G2+0.6v3+D3 | 0.26 225.24 0.00 0.00 -0.08 0.00
G1+G2+0.6V4+D4 | 0.26 304.76 0.00 0.00 -0.12 0.00

G1+G2+D1 0.26 265.00 2.20 0.00 -0.10 0.00

G1+G2+D2 0.26 265.00 -2.20 0.00 -0.10 0.00

G1+G2+D3 0.26 262.80 0.00 0.00 -0.10 0.00

G1+G2+D4 0.26 267.20 0.00 0.00 -0.10 0.00

G1+G2+V3+0.6D3 | 0.26 201.08 0.00 0.00 -0.07 0.00

G1+G2+V4+0.6D4 | 0.26 328.92 0.00 0.00 -0.13 0.00
Legenda

My~

- Caso: indica o caso de carregamento no qual serdo apresentados 0s
esforcos atuantes;

- Elemento: nome da fundacéo;

- N: esforco axial na fundacéo;

- Mx: momento fletor na fundacéo, atuante em torno do eixo X global;

=
3

- My: momento fletor na fundacéo, atuante em torno do eixo Y global;

wl
;:n'lr

global;

- Fx: esfor¢o cortante na fundacdo, atuante no plano paralelo a direcdo X

global;

- Fy: esforgo cortante na fundacgéo, atuante no plano paralelo a diregao Y

- Mt: momento de torcéo atuante.

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107
tel.: (82) 3316.3627 - www.encibra.com.br

25



ENCIBRA S.A.

Estudos e Projetos de Engenharia

A ) CaSalL

NOSSa "](JU”' e o tuturo

2.4 QUADRO DE CARGAS DOS PILARES

NIVEL 01 NIVEL 02
Pilares | NPos (tf) | NNeg NPos (tf) | NNeg
P1 0.26 0.00 0.16 0.00
P2 0.26 0.00 0.16 0.00
P3 0.26 0.00 0.16 0.00

2.5 SAPATAS - PAVIMENTO NiVEL 01

2.5.1 Relatério de resultados das sapatas
NIVEL 01 fck = 250.00 kgf/cm2  E = 241500 kgf/cm2  Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =450 cm
Dimensdes (cm) Armaduras inferiores Armaduras superiores
Nome B HO . . . .
H H1 Dir. B Dir. H Dir. B Dir. H
s1 95.00 40.00 828.0c/12 828.0c/12 528.0c/20 528.0c/20
95.00 40.00 (4.02 cm?) (4.02 cm?) (2.51 cm?) (2.51 cm?)
S92 95.00 40.00 828.0c/12 828.0c/12 52 8.0c/20 52 8.0c/20
95.00 40.00 (4.02 cm?) (4.02 cm?) (2.51 cm?) (2.51 cm?)
s3 95.00 40.00 828.0c/12 828.0c/12 528.0c/20 52 8.0c/20
95.00 40.00 (4.02 cm?) (4.02 cm?) (2.51 cm?) (2.51 cm?)

2.5.2 Relatério de calculo das sapatas

NIVEL 01 fck = 250.00 kgf/cm2  E =241500 kgf/cm2  Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=450cm
2.5.3 Esforgos e Pressoes
MB FB g:;gg Pressao Pressao Pressao Pressao
Nome MH FH totgl Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgflcm?2) (kgflcm?2) (kgflcm?2) (kgflcm?2)
s1 328.92 0.13 0.26 0.00 0.46 0.46 0.00
2.20 0.00 2.10 (lim =5.00) (lim =5.00) (lim =5.00) (lim = 5.00)
S2 328.92 0.13 0.26 0.00 0.46 0.46 0.00
2.20 0.00 2.10 (lim =5.00) (lim =5.00) (lim =5.00) (lim = 5.00)
s3 328.92 0.13 0.26 0.00 0.46 0.46 0.00
2.20 0.00 2.10 (lim = 5.00) (lim = 5.00) (lim = 5.00) (lim = 5.00)
2.5.4 Estabilidade
Tombamento B Tombamento H Deslizamento Arrancamento
Nome Mrd Mrd Frd Nt Ns
Msd Mrd / Msd Msd Mrd / Msd Fsd Frd / Fsd (tf) (tf)
(kgf.m) (kgf.m) (tf)
s1 997.02 3.03 997.02 453.61 0.85 6.70
328.92 (lim = 1.50) 2.20 (lim = 1.50) 0.13 lim = (1.50)
26
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S92 997.02 ~3.03 997.02 1 453.61 0.85 - 6.70
328.92 (lim = 1.50) 2.20 (lim = 1.50) 0.13 lim = (1.50)
s3 997.02 3.03 997.02 453.61 0.85 6.70
328.92 (lim = 1.50) 2.20 (lim = 1.50) 0.13 lim = (1.50)
2.5.5 Dimensionamento
Armaduras inferiores Armaduras superiores
Nome Dir. B Dir. H Dir. B Dir. H
Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m)
As (cm?m) As (cm#m) A's (cm3m) A's (cm3m)
s1 370.37 73.47 180.32 0.00
0.42 0.10 0.20 0.10
S2 370.37 73.47 180.32 0.00
0.42 0.10 0.20 0.10
s3 370.37 73.47 180.32 0.00
0.42 0.10 0.20 0.10

2.6 PILARES — PAVIMENTO NiVEL 01

2.6.1 Relatério de resultado dos pilares
NIVEL 01 fck = 250.00 kgf/cm? E = 241500 kgf/cm? Peso Espec = 2500.00 kgf/ms3
Lancel cobr=3.00cm
Dados Resultados
lib Nd MBd MHd As b .
. . . Estribo
_ Secéo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
157 29
20,00 315.00 10.0 ? /51'(2)
P1 X 0.00 RR 0.34 282 2| 157 29 54.50
1:20 20.00 100.00 | 315.00 0.16 460 3 10.0 54.50
' RR 0.8 4g
10.0
1.57 29
20,00 315.00 10.0 o>
P2 X 0.00 RR 0.34 282 2| 157 2g 54.50
1:20 20.00 100.00 | 315.00 0.16 460 3 10.0 54.50
' RR 0.8 4g
10.0
157 2o
20,00 315.00 10.0 ? /51'2
P3 X 0.00 RR 0.34 282 2| 157 2g 54.50
1:20 20.00 100.00 | 315.00 0.16 460 3 10.0 54.50
' RR 0.8 4g
10.0
27
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2.6.2 Relatério de calculo dos pilares

NIVEL 01 fck = 250.00 kgf/cm2 E = 241500 kgf/cm2 Peso Espec = 2500.00 kgf/m?3

Lance 1 cobr =3.00 cm
Secio e‘;‘QCB Nd max | Msd(x) | Mrd(x) As b
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(cm) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esh H ' '
RR 1.57
- 20)'(00 54.50 0.34 460 1036 025 (2 2 10.0)
2000 | RR 0.16 7 16 ' 1.57
: 54.50 (2 2 10.0)
RR 1.57
- 205(00 54.50 0.34 460 1036 025 (2 2 10.0)
2000 | RR 0.16 7 16 : 1.57
: 54.50 (2 2 10.0)
20.00 | R @ 510 0)
' 54.50 0.34 460 1036 '
P3 X 2.25 1.57
RR 0.16 7 16
2000 | o 2 o
: 10.0)

2.7 PILARES — PAVIMENTO NiVEL 02
2.7.1 Relatério de resultados dos pilares — Pavimento Nivel 02

NIVEL 02 fck = 250.00 kgf/cm2  E =241500 kgf/lcm2  Peso Espec = 2500.00 kgf/m?3

Lance 2 cobr =3.00cm
Dados Resultados
lib Nd MBd MHd Asb .
. . . Estribo
. Secéo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 20 250
20.00 315.00 10.0 C/1'2
P1 X 165.00 RR 0.21 0 0| 157 2@ 54.50
1:20 20.00 165.00 | 315.00 0.00 282 2 10.0 54.50
) RR 0.8 49
10.0
157 2g
20,00 315.00 10.0 ‘i /51'2
P2 X 165.00 RR 0.21 0 0| 157 2@ 54.50
1:20 20.00 165.00 | 315.00 0.00 282 2 10.0 54.50
' RR 0.8 4g
10.0
20.00 315.00 157 2 ° ?ig
P3 X 165.00 RR 0.21 0 0 10.0 54.50
1:20 20.00 165.00 | 315.00 0.00 282 2| 157 2@ 54.50
) RR 10.0
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0.8 49
10.0

2.7.2 Relatério de calculo dos pilares

NIVEL 02 fck = 250.00 kgf/cm? E = 241500 kgf/cm2  Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =3.00 cm
Secio e‘;‘QCB Nd max | Msd(x) | Mrd(x) As b
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esb H ' '

RR 1.57

P1 20)'(00 54.50 0.21 284 1033 3.64 (2 2 10.0)
20.00 RR 0.00 0 0 ) 1.57

' 54.50 (2 2 10.0)
RR 1.57

P2 20)'(00 54.50 0.21 284 1033 3.64 (2 2 10.0)
20.00 RR 0.00 0 0 ) 1.57

' 54.50 (2 2 10.0)

2000 | R @ ;% 0)
y 54.50 0.21 284 1033 '
P3 X 3.64 1.57

RR 0.00 0 0
20.00 54 50 2 o
' 10.0)

3. ETA - BASE DO DECANTADOR LAMELAR

3.1 RESUMO DOS RESULTADOS

3141

Cargas verticais

e Peso proprio = 6.01 tf

e Adicional = 29.06 tf

e Acidental = 1.39 tf

e Total = 36.46 tf
e Area aproximada = 9.24 m2
e Relagdo = 3945.97 kgf/m?

3.1.2 Deslocamento horizontal

e X+ =10.00 cm (limite 0.13)
29
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e X-=0.00cm (limite 0.13)
e Y+ =0.00cm (limite 0.13)
e Y-=0.00 cm (limite 0.13)
3.1.3 Verificacao de estabilidade (Gama-Z)
o X+ =1.01 (limite 1.10)
o X-=1.01 (limite 1.10)
e Y+=1.01 (limite 1.10)
e Y-=1.01 (limite 1.10)

3.1.4 Analise de 22 ordem

Processo P-Delta

Sem deslocamentos no topo da edificagdo

3.2 SAPATAS - PAVIMENTO TERREO

3.21

Relatério de resultados das sapatas

TERREO fck = 400.00 kgf/cm?  E = 318758 kgf/cm?2  Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=450cm
Dimensdes (cm) Armaduras inferiores ArmaQuras
superiores
Nome —§ HO . . . .
H H1 Dir. B Dir. H Dir. B Dir. H
s1 90.00 40.00 92 10.0¢c/10 92 10.0c/10
90.00 40.00 (7.07 cm?) (7.07 cm?)
S2 90.00 40.00 92 10.0¢/10 99 10.0c/10
90.00 40.00 (7.07 cm?) (7.07 cm?)
s3 90.00 40.00 92 10.0c/10 92 10.0c/10
90.00 40.00 (7.07 cm?) (7.07 cm?)
s4 90.00 40.00 92 10.0¢/10 92 10.0c/10
90.00 40.00 (7.07 cm?) (7.07 cm?)

3.2.2 Relatério de calculo das sapatas

TERREO

Lance 1

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107
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3.2.3 Esforgos e Pressoes
MB FB Carga Presséo Presséo Presséo Presséo
Nome MH FH | Carga total Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgf/icm?) (kgf/icm?) (kgf/icm?) (kgf/cm?)
s1 91.93 0.46 9.19 _ 1.29 _ 1.44 _ 1.29 . 1.14
91.93 0.88 10.46 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
S2 91.93 0.46 9.19 _ 1.29 _ 1.44 _ 1.29 . 1.14
91.93 0.88 10.46 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s3 91.93 0.46 9.19 1.29 1.44 1.29 1.14
91.93 0.88 10.46 (lim = 1.50) (lim = 1.50) (lim =1.50) (lim =1.50)
s4 91.93 0.46 9.19 1.29 1.44 1.29 1.14
91.93 0.88 10.46 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
3.2.4 Estabilidade
Tombamento B Tombamento H Deslizamento Arrancamento
Mrd Mrd Frd
Nome | yisq Mrd / Msd Msd Mrd /Msd | Fsd | Frd/Fsd (';'ft) ('\t';
(kgf.m) (kgf.m) (tf)
s1 4703.69 _ 51.23 4703.69 _ 51.23 3.79 . 3.92
91.82 (lim = 1.50) 91.82 (lim=1.50) | 0.97 lim = (1.50)
s2 4703.69 _ 51.23 4703.69 . 51.23 3.79 . 3.92
91.82 (lim = 1.50) 91.82 (lim=1.50) | 0.97 lim = (1.50)
s3 4703.69 51.23 4703.69 51.23 3.79 3.92
91.82 (lim = 1.50) 91.82 (lim=1.50) | 0.97 | lim=(1.50)
s4 4703.69 51.23 4703.69 51.23 3.79 3.92
91.82 (lim = 1.50) 91.82 (lim=1.50) | 0.97 | lim=(1.50)

3.2.5 Dimensionamento

Armaduras inferiores Armaduras superiores
Nome Dir. B Dir. H Dir. B Dir. H
Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m)
As (cm?/m) As (cm?/m) A's (cm3/m) A's (cm3/m)
s1 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
S2 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
s3 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
s4 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00

3.3 PILARES — PAVIMENTO TERREO

3.3.1 Relatério de resultado dos pilares
TERREO fck = 400.00 kgf/cm?  E = 318758 kgf/cm?2  Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.50cm
Dados Resultados
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lib Nd MBd MHd As b .
. . . Estribo
_ Secéo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . ; Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
2.45 29 25.0
30.00 155.00 12.5 C/i5
P1 X 0.00 RR 12.72 506 979 | 2.45 29 17.88
1:40 30.00 80.00 | 155.00 8.48 0 0 125 17.88
' RR 0.5 4g
12.5
2.45 29
20.00 155.00 125 o
P2 X 0.00 RR 12.72 506 979 | 2.45 20 17.88
1:40 30.00 80.00 | 155.00 8.48 0 0 125 17.88
) RR 0.5 49
12.5
2.45 29
30,00 155.00 125 2 /51'2
P3 X 0.00 RR 12.72 506 979 | 2.45 29 17.88
1:40 30.00 80.00 155.00 8.48 0 0 12.5 17.88
) RR 0.5 49
12.5
245 29
20.00 155.00 125 o
P4 X 0.00 RR 12.72 506 979 | 2.45 290 17.88
1:40 30.00 80.00 | 155.00 8.48 0 0 125 17.88
’ RR 0.5 49
12.5

3.3.2 Relatério de calculo dos pilares

TERREO fck = 400.00 kgf/cm? E = 318758 kgf/cm2  Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.50cm

Secio e"S'QCB Nd max | Msd(x) | Mrd(x) As b
Pilar (c(r;n) vine Nd min Msd(y) Mrd(y) Mrd/Msd As h
2
esb H (tf) (kgf.m) (kgf.m) (cm?)
RR 2.45

P1 305(00 17.88 12.72 456 1783 301 (22 12.5)
30.00 RR 8.48 979 3826 ' 2.45

) 17.88 (22 12.5)
RR 2.45

P2 305(00 17.88 12.72 456 1783 301 (22 12.5)
30.00 RR 8.48 979 3826 ' 2.45

' 17.88 (2212.5)
RR 2.45

p3 305(00 17.88 12.72 456 1783 3.01 (2 2 12.5)
30.00 RR 8.48 979 3826 ' 2.45

' 17.88 (2212.5)

3000 | R @ ;ig 5)
P4 X 17.88 12.72 456 1783 301 5 45'

RR 8.48 979 3826 ' ’
30.00 17 88 2 o
] 12.5)
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3.4 PILARES - PAVIMENTO TOPO

3.4.1 Relatério de resultado dos pilares
TOPO fck = 400.00 kgf/cm? E = 318758 Peso Espec = 2500.00 kgf/m3
gflcm?
Lance 2 cobr =450 cm
Dados Resultados
lib Nd MBd MHd As b .
. . . Estribo
. Secéo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tH) (kgf.m) (kgf.m) total
245 29
30.00 155.00 12.5 2 5.0c/9
P1 X 75.00 RR 12.49 980 1896 | 245 29 17.88
1:40 30.00 75.00 155.00 8.31 506 979 12.5 17.88
' RR 0.5 49
12.5
245 29
30.00 155.00 12.5 25.0c/9
P2 X 75.00 RR 12.49 980 1896 | 245 2g 17.88
1:40 30.00 75.00 | 155.00 8.31 506 979 12.5 17.88
’ RR 0.5 49
12.5
245 29
30.00 155.00 12.5 2 5.0c/9
P3 X 75.00 RR 12.49 980 1896 | 245 29 17.88
1:40 30.00 75.00 155.00 8.31 506 979 12.5 17.88
’ RR 0.5 49
12.5
245 29
30.00 155.00 12.5 25.0c/9
P4 X 75.00 RR 12.49 980 1896 | 245 2g 17.88
1:40 30.00 75.00 | 155.00 8.31 506 979 12.5 17.88
’ RR 0.5 49
12.5
3.4.2 Relatério de calculo dos pilares
TOPO fck =400.00 kgf/cm2 E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.50 cm
Secdo e"S'SCB Nd max | Msd(x) | Mrd(x) As b
Pilar . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esb H ' )
RR 2.45
P1 305(00 17.88 12.49 884 1774 201 (29 12.5)
30.00 RR 8.31 1896 3805 ) 2.45
' 17.88 (22 12.5)
P2 30.00 RR 12.49 884 1774 2.01 2.45
33
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X 17.88 8.31 1896 3805 (2 ¢ 12.5)
30.00 | RR 2.45

17.88 (2 g 12.5)
RR 2.45

b3 30)'(00 17.88 12.49 884 1774 501 (2 9 12.5)
3000 | RR 8.31 1896 3805 ' 2.45

' 17.88 (2 g 12.5)
RR 2.45

b4 30)'(00 17.88 12.49 884 1774 501 (2 9 12.5)
3000 | RR 8.31 1896 3805 ' 2.45

' 17.88 (2 9 12.5)

3.5 LAJES —-PAVIMENTO TOPO

3.5.1 Dados da laje
TOPO fck =400.00 kgf/cm2 E = 318758 kgf/cm2  Peso Espec = 2500.00 kgf/m?3
Lance 2 cobr =4.00cm
Secéo (cm) Cargas (kgf/m?) Retraca
Temperatu o]
. €| enjee Peso Acidental Parede ra Deform.
L8y Tipo |H| €| X X | Prépri | Revestimen s Total Caso Tl X
e P e | en | ee Op to Outras Caso T2 Deform.
cly |V (°C) Y
(%o)
. 0.00
Maci¢ | 2 150.00 3795.0
L1 0 500.00 100.00 30465.0 0
3.5.2 Relatério de resultados da laje
TOPO fck = 400.00 kgf/cm2 E = 318758 kgf/cm?2  Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.00 cm
Espessura Carga Mdx Mdy
Nome (cm) (kgf/im?) | (kgf.m/im) | (kgf.m/m) AsX Asy
As =244 cm?m | As =2.57 cm?/m
L1 20 3795.00 1616 1000 (88.0 c/20 - 2.51 | (8.0 c/19 - 2.65
cm?/m) cm?/m)

3.5.3 Relatério de calculo da laje

TOPO fck =400.00 kgf/cm2 E =318758 kgf/cm2  Peso Espec = 2500.00 kgf/m?3
Lance 2 cobr=4.00cm
ARMADURAS POSITIVAS (LAJE)
L Momento positivo Momento negativo Arma | Arma
a | Dire Verifica | Verific Verifica | Verific | dura | dura | Cisalha
: x Se | Flex ~ ~ Se | Flex - ~ : .
j | céo %0 | &0 cao acao 50 | 50 cao acao inferi | super | mento
e ¢ axial axial ¢ axial axial or ior
34
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(compr | (traca (compr | (traca
esséao) 0) essao) 0)
vsd =
Md Md 15.33
= = tf/m
As =
1630 1647 vrdl =
Fd = Fd = 2.44 .
bw lr:]?:n 1.85 tf bw r':]?:n 1.85 tf cm?/ A3360_ 1@/}‘;’]9
- Situaca - Situaca m )
1%0 Aco | O:GE 1%0 Aco | O:GE e80 | oM / Mofe'o
X | cm | 244 | AS= cm | 246 | AS= /20 | 280 | vrd2=
= | emy | 215 = | cmzy | 220 (2511 16 | 97.85
20. | m | cmem 20. | m | cmem CM* 314 | thm
0 | As | AS= 0o | As | AS= M | emz | vsw=
em | = 0.00 em | = 0.00 fiss = m) 0.00
060 cm2/m 060 cm2/m 0.11 tf./m
L, e mm _
cm?/ cm?/ asw =
L m m 0.00
1 cm2/m
Md Md vsd =
- = _ 15.04
1630 | ., _ | Fd= 2709 | . _ | Fd= 255; tf/m
bw | kgf. " 1.34tf | bw | kgf. " 1.34 tf ' A's= | vrdl=
- 0.72 tf : -~ 0.72 tf : cm?/
= | m/m . ~ | Situag | = | m/m : ~ | Situag 4.32 11.98
100 Situaga ao: 100 Situaga ao: m cm?/ tf/m
0 | As= %SG_E GE | 0 |As= "A'SG_E GE ‘3/81'8 m | vrd2=
Y cm | 2.57 1 48 As= | cm | 4.35 4 2; As = (2.65 210.0 92.66
h=1| cm?% ) 1.78 h=1| cm% ) 4.56 ) c/18 tf/m
cm2/m cmz/m cm?/ _
20. m A's = cmzm | 20. m A's = cm2/m m) (4.36 VSW =
' N 's = ! N 's = 2
0 A_s 0.00 A's 0 A_s 0.00 A's fiss = cm?/ 0.00
cm = em2im 0.00 cm = cmz/m 0.00 0.05 m) tf/m
0.00 cm2/m 0.00 cmz/m n.1m asw =
cm?/ cm?/ 0.00
m m cm2/m

4. ETA - BASE DO RESERVATORIO DE ACUMULO DE LODO

41

411

RESUMO DOS RESULTADOS

Cargas verticais

Peso proprio = 2.36 tf

Adicional = 8.24 tf

Acidental = 0.60 tf

Total = 11.20 tf

Area aproximada = 4.00 m2
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e Relacdo = 2800.00 kgf/m2
4.1.2 Deslocamento horizontal
e X+ =0.00 cm (limite 0.09)
e X-=0.00 cm (limite 0.09)
e Y+ =0.00 cm (limite 0.09)
e Y-=0.00cm (limite 0.09)
4.1.3 Verificagao de estabilidade (Gama-Z)
e X+ =1.00 (limite 1.10)
e X-=1.00 (limite 1.10)
e Y+=1.00 (limite 1.10)
e Y-=1.00 (limite 1.10)
4.1.4 Andlise de 22 ordem
Processo P-Delta

Sem deslocamentos no topo da edificagéo

4.2 SAPATAS - PAVIMENTO TERREO

4.2.1 Relatério de resultados das sapatas
TERREO fck = 400.00 kgf/cm2 E = 318758 kgf/cm2  Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.50cm
Dimensdes (cm) Armaduras inferiores Armaduras
superiores
Nome B HO . . . .
H H1 Dir. B Dir. H Dir. B Dir. H
st 65.00 40.00 7 2 10.0 c/9 7 2 10.0 c/9
65.00 40.00 (5.50 cm?) (5.50 cm?)
S0 65.00 40.00 7 2 10.0 c/9 7 2 10.0 c/9
65.00 40.00 (5.50 cm?) (5.50 cm?)
s3 65.00 40.00 7 2 10.0 c/9 7 2 10.0 c/9
65.00 40.00 (5.50 cm?) (5.50 cm?)
S4 65.00 40.00 7 2 10.0 c/9 7 ¢ 10.0 c/9
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4.2.2 Relatério de calculo das sapatas

65.00 | 40.00 | (5.50 cm?) | (5.50 cm?) | | |

TERREO fck = 400.00 kgf/icm2 | E = 318758 kgf/cm2 | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=450cm
4.2.3 Esforgos e Pressoes
MB FB gg:gg Presséo Presséo Presséo Presséo
Nome MH FH total Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgflcm?) (kgflcm?) (kgflcm?) (kgflcm?)
s1 113.68 0.37 2.81 1.30 0.81 0.35 0.83
113.68 0.37 3.47 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
S2 113.68 0.37 2.81 0.81 1.30 0.83 0.35
113.68 0.37 3.47 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s3 113.68 0.37 2.81 0.83 0.35 0.81 1.30
113.68 0.37 3.47 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s4 113.68 0.37 2.81 0.35 0.83 1.30 0.81
113.68 0.37 3.47 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
4.2.4 Estabilidade
Tombamento B Tombamento H Deslizamento Arrancamento
Mrd Mrd Frd
Nome | \sd Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd (';'ft) ('\t';
(kgf.m) (kgf.m) (th)
s1 1129.30 9.93 1129.30 9.93 1.26 2.47
113.68 (lim = 1.50) 113.68 (lim = 1.50) 0.51 lim = (1.50)
S2 1129.30 9.93 1129.30 9.93 1.26 2.47
113.68 (lim = 1.50) 113.68 (lim = 1.50) 0.51 lim = (1.50)
s3 1129.30 9.93 1129.30 9.93 1.26 2.47
113.68 (lim = 1.50) 113.68 (lim = 1.50) 0.51 lim = (1.50)
s4 1129.30 9.93 1129.30 9.93 1.26 2.47
113.68 (lim = 1.50) 113.68 (lim = 1.50) 0.51 lim = (1.50)
4.2.5 Dimensionamento
Armaduras inferiores Armaduras superiores
Nome Dir. B Dir. H Dir. B Dir. H
Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m)
As (cm?m) As (cm?/m) A's (cm3/m) A's (cm3/m)
s1 6950.81 6950.81 0.00 0.00
8.29 8.29 0.00 0.00
S2 6950.81 6950.81 0.00 0.00
8.29 8.29 0.00 0.00
s3 6950.81 6950.81 0.00 0.00
8.29 8.29 0.00 0.00
s4 6950.81 6950.81 0.00 0.00
8.29 8.29 0.00 0.00
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4.3 PILARES — PAVIMENTO TERREO

4.3.1 Relatério de resultado dos pilares
TERREO fck = 400.00 kgf/cm? E = 318758 kgf/icm2 | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.50cm
Dados Resultados
lib Nd MBd MHd As b .
~ Nivel vinc max topo topo Armaduras Estribo bb
Pilar | 5% | Ajtura | lih Nd MBd MHd As h Topo | Es
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 29
20.00 90.00 10.0 gc/51(2)
P1 X 0.00 RR 3.87 254 254 | 1.57 29 15.57
1:40 20.00 80.00 90.00 2.56 157 157 10.0 15.57
: RR 0.8 4g
10.0
1.57 290
20.00 90.00 10.0 “ 2
P2 X 0.00 RR 3.87 254 254 | 1.57 290 15.57
1:40 20.00 80.00 | 90.00 2.56 157 157 10.0 15.57
’ RR 0.8 49
10.0
1.57 29
20.00 90.00 10.0 gc/51(2)
P3 X 0.00 RR 3.87 254 254 | 1.57 29 15.57
1:40 20.00 80.00 90.00 2.56 157 157 10.0 15.57
’ RR 0.8 49
10.0
1.57 29
20.00 90.00 10.0 “ 2
P4 X 0.00 RR 3.87 254 254 | 1.57 29 15.57
1:40 20.00 80.00 | 90.00 2.56 157 157 10.0 15.57
: RR 0.8 4g
10.0

4.3.2 Relatoério de calculo dos pilares

TERREO fck = 400.00 kgf/cm? E = 318758 kgf/icm2 | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.50cm
Secdo e"S'ECB Nd max | Msd(x) | Mrd(x) As b
Pilar . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(cm) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esh H ' )
RR 1.57
P1 205(00 15.57 3.87 254 1000 3.94 (2 2 10.0)
20.00 RR 2.56 248 979 ) 1.57
' 15.57 (2 2 10.0)
P2 20.00 RR 3.87 254 1000 3.94 1.57
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X 15.57 2.56 248 979 (2 ¢ 10.0)
20.00 | RR 1.57

15.57 (2 8 10.0)
RR 1.57

b3 20)'(00 15.57 3.87 254 1000 304 (2 2 10.0)
2000 | RR 2.56 248 979 ' 1.57

' 15.57 (2 8 10.0)

20.00 | ,RR @ ;% 0)
' 15.57 3.87 254 1000 '
P4 X 3.94 1.57

RR 2.56 248 979
2000 | o 2 o
' 10.0)

4.4 PILARES - PAVIMENTO TOPO

4.41 Relatério de resultado dos pilares
TOPO fck =400.00 kgf/cm? | E = 318758 kgf/lcm? | Peso Espec = 2500.00 kgf/m?3
Lance 2 cobr=4.50cm
Dados Resultados
lib Nd MBd MHd Asb :
. . . Estribo
' Secéo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 29
20.00 90.00 10.0 25.0c/5
P1 X 10.00 RR 3.77 305 305| 157 2g 15.57
1:40 20.00 10.00 90.00 2.55 254 254 10.0 15.57
' RR 0.8 49
10.0
157 2o
20.00 90.00 10.0 25.0c/5
P2 X 10.00 RR 3.77 305 305| 157 29 15.57
1:40 20.00 10.00 90.00 2.55 254 254 10.0 15.57
: RR 0.8 49
10.0
1.57 29
20.00 90.00 10.0 25.0c/5
P3 X 10.00 RR 3.77 305 305| 157 29 15.57
1:40 20.00 10.00 90.00 2.55 254 254 10.0 15.57
' RR 0.8 49
10.0
157 2g¢
20.00 90.00 10.0 @5.0c/5
P4 X 10.00 RR 3.77 305 305| 157 2g 15.57
1:40 20.00 10.00 90.00 2.55 254 254 10.0 15.57
: RR 0.8 49
10.0

4.4.2 Relatério de calculo dos pilares

| TOPO [ fck = 400.00 kgf/cm?

| E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m3 |
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Lance 2 cobr=450cm
Secio e"S'QCB Nd max | Msd(x) | Mrd(x) As b
Pilar ¢ p Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) kgf.m) | (kgf.m) (cm?)
esb H ' '

RR 157

o1 20)'(00 1557 | 3.77 305 998 . (2 2 10.0)
o00 | RR 255 297 974 : 1.57

: 15.57 (2 2 10.0)
RR 157

o 205(00 1557 | 3.77 305 998 507 (2 3 10.0)
2000 | RR 2 55 297 974 : 1.57

: 15.57 (2 2 10.0)
RR 157

o3 20)'(00 1557 | 3.77 305 998 507 (2 2 10.0)
2000 | RR 2 55 297 974 : 1.57

: 15.57 (2 2 10.0)
RR 157

o4 20)'(00 1557 | 3.77 305 998 . (2 2 10.0)
o00 | RR 255 297 974 : 1.57

: 15.57 (2 2 10.0)

4.5 LAJES — PAVIMENTO TOPO

4.5.1 Dados da laje
TOPO fck = 400.00 kgf/cm? | E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.00cm
Secéo (cm) Cargas (kgf/m?) Retraca
Temperatu o]
. €1 e 1 €1 peso Acidental Parede ra Deform.
Laj Tipo |H| S| X X | Prépri | Revestimen s Total Caso T1 X
e P e | en | ee P Caso T2 Deform.
o] to Outras o
cly y (°C) Y
(%o)
. 0.00
Maci¢ | 2 150.00 2710.0
L1 a 0 500.00 100.00 196(3)0.0 0

4.5.2 Relatério de resultados da laje

TOPO fck = 400.00 kgf/cm? | E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.00 cm
Espessura Carga Mdx Mdy
Nome (cm) (kgfm?) | (kgf.m/m) | (kgf.m/m) ASX Asy
As =2.44cm?/m | As =2.57 cm2/m
L1 20 2710.00 771 771 (8.0 c/20-2.51 | (28.0¢c/19 - 2.65
cmz/m) cm3/m)
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4.5.3 Relatério de calculo da laje

TOPO fck = 400.00 kgf/cm? E = 318758 kgf/cm2 | Peso Espec = 2500.00 kgf/m?3
Lance 2 cobr=4.00cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
L Verifica | Verific Verifica | Verific | Arma | Arma
. | Dire | Se céo acdo | Se céo acdo | dura | dura | Cisalha
aj ~ ~ | Flex . ; ~ | Flex : ; . .
cao | ¢a ~ axial axial ca N axial axial | inferi | super | mento
e ao ~ ao = :
0 (compr | (tracd | o (compr | (traca or ior
essao) 0) essao) 0)
vsd =
Nld Md 3.76
. = _ tf/m
163 _ 514 _ As = vrdl =
bw 0 Fd = bw | kgf Fd = 244 A's = 12.49
_ kgf. 0.76 tf _ | 0.76 tf cm2/ ,
| m/m | Situaga = | m/m Situaca m 3.00 tf/m
100 ] 100 ) cm?/ | Modelo
o: GE _ o: GE 28.0
.0 _ _ .0 | As= _ m |
X cm As = As = cm | 0.63 As = ¢/20 26.3 | vrd2=
_ | 244 1.03 _ g 0.54 (2.51 ‘ ~
= = | cm¥ c/10 97.85
cm?/ | cmzm cm2/m cm?/
20. o 20. m . (3.12 tf/m
0 m A's = 0 A's A's = m) cm?/ | vsw=
A's 0.00 B 0.00 fiss = .
cm _ ) cm = ) m) 0.00
= cm2/m cm2/m 0.03
0.00 tf/m
0.00 N mm _
N cm?/ asw =
cm?/
m 0.00
L m
1 cmzm
Nld Md vsd =
~ = _ 3.76
163 ) 514 ) As = tf/m
bw 0 Fd = bw | kgf Fd = 2.57 A's= | vrdl=
_ kof. 0.76 tf _ ) 0.76 tf cm?/
— | m/m | Situaca = | m/m Situaca m 3.16 11.98
100 ) 100 ) cm?/ tf/m
o: GE _ o: GE 28.0 _
.0 _ — .0 | As= _ m vrd2 =
Y [cm [AST| As= cm | 066 | ASZ C9 | 463 | 9266
_ | 257 1.09 _ e 0.57 (2.65 . ;
h= h=1]cm? c/9 tf/m
cm?/ | cm?/m cmz/m cm?/ _
20. . 20. m . (3.46 VSW =
o | M| AS= 0o | As | AS= m | cmz | 0.00
A's 0.00 _ 0.00 fiss = )
cm _ cm = m) tf/m
= cm2/m cm2/m 0.03 _
0.00 0.00 mm asw =
e, cm?/ 0.00
cm?/
m cmz/m
m
5. ETA - BASE DOS FILTROS DESCENDENTES
5.1 RESUMO DOS RESULTADOS
5.1.1 Cargas verticais
e Peso proprio = 11.51 tf
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5.1.2

5.1.3

51.4

Adicional = 35.21 tf
Acidental = 2.60 tf

Total = 49.32 tf

Area aproximada = 17.34 m?2
Relacdo = 2843.94 kgf/mz
Deslocamento horizontal
X+ =0.00 cm (limite 0.09)
X-=0.00 cm (limite 0.09)
Y+ = 0.00 cm (limite 0.09)

Y- =0.00 cm (limite 0.09)
Verificagao de estabilidade (Gama-Z)
X+ =1.37 (limite 1.10)

X- = 1.37 (limite 1.10)

Y+ = 1.02 (limite 1.10)

Y- = 1.02 (limite 1.10)

Analise de 22 ordem

Processo P-Delta

Sem deslocamentos no topo da edificagédo

5.2 SAPATAS - PAVIMENTO TERREO

5.2.1

Relatério de resultados das sapatas

TERREO  fck = 400.00 kgf/lcm?  E = 318758 kgf/cm?

Lance 1 cobr =4.50 cm

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107
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Dimensdes (cm) Armaduras inferiores Armaqluras
superiores
Nome g HO . . . .
H H1 Dir. B Dir. H Dir. B Dir. H
s1 70.00 40.00 89 10.0c/8 8 2 10.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
S2 70.00 40.00 82 10.0c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
s3 70.00 40.00 89 10.0c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
s4 70.00 40.00 89 10.0c/8 8 2 10.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
S5 70.00 40.00 82 10.0c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
s6 70.00 40.00 8 2 10.0 c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
s7 70.00 40.00 8 2 10.0 c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
S8 70.00 40.00 8 2 10.0 c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
s9 70.00 40.00 8 2 10.0 c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
S10 70.00 40.00 8 2 10.0 c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
s11 70.00 40.00 89 10.0c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
S12 70.00 40.00 89 10.0c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
s13 70.00 40.00 89 10.0c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
s14 70.00 40.00 89 10.0c/8 8 210.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)
5.2.2 Relatério de calculo das sapatas
TERREO fck = 400.00 kgf/cm? | E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.50 cm
5.2.3 Esforcos e Pressées
MB FB gg:gg Presséo Presséo Presséo Presséo
Nome MH FH total Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgflcm?2) (kgflcm?2) (kgflcm?2) (kgflcm?2)
s1 37.11 0.18 3.46 063 - 075 - 1.08 096
94.07 0.31 4.21 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s2 58.56 0.12 3.97 - 0.90 069 - 1.02 123
105.36 0.34 4.72 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s3 48.17 0.10 3.91 _ 0.85 _ 0.71 _ 1.05 _ 1.19
101.75 0.33 4.66 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s4 83.00 0.31 3.18 _ 0.52 _ 0.81 _ 1.07 _ 0.78
84.83 0.27 3.93 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
S5 40.62 0.06 4.06 _ 0.73 _ 0.87 _ 1.24 _ 1.09
105.47 0.34 4.81 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
S6 83.69 0.27 3.15 1.18 0.92 0.41 0.67
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146.06 0.49 3.90 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s7 63.53 0.19 3.01 _ 0.53 _ 0.74 _ 1.00 _ 0.78
81.58 0.27 3.75 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
S8 37.11 0.18 3.46 0.75 0.63 0.96 1.08
94.07 0.31 421 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s9 58.56 0.12 3.97 _ 0.69 _ 0.90 _ 1.23 _ 1.02
105.36 0.34 4,72 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s10 48.17 0.10 3.91 _ 1.19 _ 1.05 _ 0.71 _ 0.85
101.75 0.33 4.66 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s11 83.00 0.31 3.18 _ 0.81 _ 0.52 _ 0.78 _ 1.07
84.83 0.27 3.93 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
S12 40.62 0.06 4.06 _ 0.87 _ 0.73 _ 1.09 _ 1.24
105.47 0.34 481 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s13 146.06 0.49 3.15 ' 0.41 ' 0.92 ' 1.18 ' 0.67
83.69 0.27 3.90 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s14 63.53 0.19 3.01 ' 0.74 ' 0.53 ' 0.78 _ 1.00
81.58 0.27 3.75 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
5.2.4 Estabilidade
Tombamento B Tombamento H Deslizamento Arrancamento
Mrd Mrd Frd
Nome | \sd Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd (':'ft) ?t'%
(kgf.m) (kgf.m) (tf)
s1 1468.62 39.57 1472.16 15.65 1.54 4.46
37.11 (lim = 1.50) 94.07 (lim = 1.50) 0.34 lim = (1.50)
S2 1578.73 _ 27.68 1652.30 _ 15.68 1.73 . 4.82
57.03 (lim = 1.50) 105.36 (lim = 1.50) 0.36 lim = (1.50)
s3 1557.72 32.74 1630.90 16.03 1.71 5.02
47.58 (lim = 1.50) 101.75 (im=1.50) | 0.34 | lim=(1.50)
sS4 1301.30 _ 15.68 1374.28 _ 16.20 1.36 _ 3.52
82.98 (lim = 1.50) 84.83 (lim = 1.50) 0.39 lim = (1.50)
S5 1681.00 _ 41.44 1682.73 _ 15.95 1.76 _ 5.08
40.57 (lim = 1.50) 105.47 (lim = 1.50) 0.35 lim = (1.50)
s6 1363.54 16.29 1290.40 8.83 1.35 2.47
83.69 (lim = 1.50) 146.06 (lim = 1.50) 0.55 lim = (1.50)
s7 1253.06 _ 19.72 1313.86 _ 16.10 1.32 _ 4.30
63.53 (lim = 1.50) 81.58 (lim = 1.50) 0.31 lim = (1.50)
ss 1468.62 39.57 1472.16 15.65 1.54 4.46
37.11 (lim = 1.50) 94.07 (lim = 1.50) 0.34 lim = (1.50)
s9 1578.73 27.68 1652.30 15.68 1.73 4.82
57.03 (lim = 1.50) 105.36 (lim = 1.50) 0.36 lim = (1.50)
S10 1557.72 _ 32.74 1630.90 . 16.03 1.71 . 5.02
47.58 (lim = 1.50) 101.75 (lim = 1.50) 0.34 lim = (1.50)
s11 1301.30 _ 15.68 1374.28 . 16.20 1.36 . 3.52
82.98 (lim = 1.50) 84.83 (lim = 1.50) 0.39 lim = (1.50)
S12 1681.00 _ 41.44 1682.73 _ 15.95 1.76 . 5.08
40.57 (lim = 1.50) 105.47 (lim = 1.50) 0.35 lim = (1.50)
s13 1290.40 _ 8.83 1363.54 _ 16.29 1.35 . 2.47
146.06 (lim = 1.50) 83.69 (lim = 1.50) 0.55 lim = (1.50)
S14 1253.06 19.72 1313.86 16.10 1.32 4.30
63.53 (lim = 1.50) 81.58 (lim = 1.50) 0.31 lim = (1.50)
5.2.5 Dimensionamento
Nome Armaduras inferiores Armaduras superiores
Dir. B | Dir. H Dir. B Dir. H
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Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m)
As (cm?m) As (cm?m) A's (cm3m) A's (cm?m)
s1 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s2 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s3 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s4 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
S5 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s6 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s7 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
S8 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s9 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s10 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s11 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
S12 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s13 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
s14 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00

5.3 PILARES — PAVIMENTO TERREO

5.3.1 Relatoério de resultado dos pilares
TERREO fck = 400.00 kgf/cm? E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.50 cm
Dados Resultados
lib Nd MBd MHd As b .
. . . Estribo
_ Seco Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 29 2 5.0
30.00 90.00 100 c/12
P1 X 0.00 RR 4,77 142 208 | 236 3g 10.38
1:40 30.00 80.00 90.00 3.09 51 130 10.0 10.38
' RR 0.5 6o
10.0
90.00 157 29 2 5.0
P2 305(00 0.00 RR 5.48 55 233 10.0 c/12 10.38
1:40 30.00 80.00 90.00 3.57 81 146 | 236 3@ 10.38
' RR 10.0
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05 62
10.0
157 2o
30.00 90.00 10.0 gc?icz)
P3 " 0.00| RR 5.39 39 225| 236 3o 10.38
1:40 | 570, | 80.00 | 90.00 3.51 67 141 10.0 10.38
: RR 05 69
10.0
157 2o
30.00 90.00 10.0 gc?icz)
P4 " 000| RR 4.37 226 185| 236 3o 10.38
1:40 | 570, | 80.00 | 90.00 2.77 116 117 10.0 10.38
: RR 05 69
10.0
157 2o
30.00 90.00 10.0 ﬂc/sig
P5 " 0.00| RR 5.60 38 235 | 236 3o 10.38
1:40 | 570, | 80.00 | 90.00 3.65 27 146 10.0 10.38
: RR 05 68
10.0
157 2o
30.00 90.00 10.0 gC/sl.g
P6 " 0.00| RR 4.32 184 347 | 236 3o 10.38
1:40 | 570, | 80.00 | 90.00 2.74 115 205 10.0 10.38
: RR 05 62
10.0
157 2o
@5.0
30.00 90.00 10.0 o
P7 x 000| RR 4.14 129 180 | 236 3o 10.38
1:40 | 570, | 80.00 | 90.00 2.64 90 113 10.0 10.38
: RR 05 68
10.0
157 2o
30.00 90.00 10.0 gC/sl.g
P8 " 000| RR 4.77 142 208 | 236 3o 10.38
1:40 | 570, | 80.00 | 90.00 3.09 51 130 10.0 10.38
: RR 05 69
10.0
157 2o
@5.0
30.00 90.00 10.0 o
P9 " 0.00| RR 5.48 55 233| 236 3o 10.38
1:40 | 570, | 80.00 | 90.00 3.57 81 146 10.0 10.38
: RR 05 68
10.0
157 2o
5.0
20,00 90.00 10.0 ‘Z’Cm
P10 " 000| RR 5.39 39 225 | 236 3o 10.38
1:40 | 570, | 80.00 | 90.00 3.51 67 141 10.0 10.38
: RR 05 68
10.0
157 2o
@5.0
30.00 90.00 10.0 o
P11 x 000| RR 4.37 226 185 | 236 3@ 10.38
1:40 | 570, | 80.00 | 90.00 2.77 116 117 10.0 10.38
: RR 05 69
10.0
P12 305(00 0.00 | 90.00 5.60 38 235 | 157 2o ‘Z’Cfl'g 10.38
1:40 80.00 | RR 3.65 27 146 10.0 10.38
30.00
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90.00 236 30
RR 10.0
05 6o
10.0
157 22
30.00 90.00 10.0 gc?icz)
P13 . 000| RR 432 347 184 | 236 3o 10.38
1:40 | % | 80.00 | 90.00 2.74 205 115 10.0 10.38
: RR 05 6o
10.0
157 20
30.00 90.00 10.0 gc/slg
P14 . 000| RR 414 129 180 | 2.36 3o 10.38
1:40 | % | 80.00 | 90.00 2.64 90 113 10.0 10.38
' RR 05 6o
10.0

5.3.2 Relatério de calculo dos pilares

TERREO fck = 400.00 kgf/cm? E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.50 cm
Secio e‘;‘g% Nd max | Msd(x) | Mrd(x) As b
Pilar ¢ p Nd min Msd(y) Mrd(y) Mrd/Msd As h
(cm) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esb H ) )

RR 157

oy | % | 1038 | a7 140 1915 1560 (2 2 10.0)
oo | RR 3.0 208 2848 : 2.36

: 10.38 (3 2 10.0)
RR 157

oy | %0 | 1038 | 5.8 131 1670 1270 (2 2 10.0)
soo0 | RR 3.57 233 2065 : 2.36

: 10.38 (3 2 10.0)
RR 157

o3 3099 1 1038 | 539 129 1697 1311 (2 2 10.0)
so00 | RR 3.51 25 2951 : 2.36

: 10.38 (32 10.0)
RR 157

os | 00 | 1038 | a3 221 2691 1216 (2 2 10.0)
oo | RR 2.77 185 2246 : 2.36

: 10.38 (32 10.0)
RR 157

os | 350 | 1038 | 560 134 1703 1267 (2 2 10.0)
o0 | RR 3.65 235 2972 : 2.36

: 10.38 (3 2 10.0)
RR 157

o 3099 1 1038 | 432 165 1356 623 (2 2 10.0)
000 | RR 2.74 347 2855 : 2.36

: 10.38 (3 2 10.0)
RR 157

oy | 020 | 1038 | 414 117 1807 1550 2  10.0)
oo | RR 2.64 180 2796 : 2.36

: 10.38 (32 10.0)
3000 | RR 477 140 1915 157

P8 x | 1038 | 3.09 208 2848 13.69 (2 2 10.0)
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5.4 PILARES - PAVIMENTO TOPO

3000 | RR 2.36
10.38 (32 10.0)
RR 1.57
oo | %00 | 1038 | 548 131 1670 12,70 (2 2 10.0)
600 | RR 3.57 233 2965 : 2.36
: 10.38 (32 10.0)
RR 1.57
oo | %° | 1038 | 539 129 1697 a1t (2 2 10.0)
600 | RR 351 225 2951 : 2.36
: 10.38 (32 10.0)
RR 157
ory | %00 | 1038 | 437 221 2691 1216 (2 2 10.0)
2000 | RR 2.77 185 2246 : 2.36
: 10.38 (32 10.0)
RR 157
oo | 5 | 1038 | 560 134 1703 1267 2 2 10.0)
oo | RR 3.65 235 2972 : 2.36
: 10.38 (32 10.0)
RR 1.57
g | %° | 1038 | 432 347 2836 617 (2 2 10.0)
000 | RR 2.74 165 1347 : 2.36
: 10.38 (32 10.0)
3000 | RR @ 510 0)
ors | %20 | 1038 | 414 117 1807 1550 219
RR 2.64 180 2796 : :
3000 | % G o
: 10.0)

5.4.1 Relatério de resultado dos pilares
TOPO fck = 400.00 kgf/cm? E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr=4.50 cm
Dados Resultados
lib Nd MBd MHd Asb :
. . . Estribo
. Sec#o Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 29
30.00 90.00 10.0 2 5.0c/5
P1 X 10.00 RR 4.54 166 250 | 236 3g 10.38
1:40 30.00 10.00 90.00 3.07 142 208 10.0 10.38
' RR 0.5 69
10.0
157 2g¢
30.00 90.00 10.0 2 5.0c/5
P2 X 10.00 RR 5.24 72 281 | 236 3o 10.38
1:40 30.00 10.00 90.00 3.54 55 233 10.0 10.38
: RR 0.5 60
10.0
P3 30.00 10.00 90.00 5.16 52 271 | 157 2o 25.0c/5| 10.38
1:40 X 10.00 RR 3.48 39 225 10.0 10.38
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30.00 90.00 236 39
RR 10.0
0.5 69
10.0
157 29
30.00 90.00 10.0 25.0c/5
P4 X 10.00 RR 4.13 268 222 | 236 3@ 10.38
1:40 30.00 10.00 90.00 2.75 226 185 10.0 10.38
' RR 0.5 6o
10.0
157 2o
30.00 90.00 10.0 25.0c/5
PS5 X 10.00 RR 5.37 46 282 | 236 3o 10.38
1:40 30.00 10.00 90.00 3.63 38 235 10.0 10.38
' RR 0.5 6o
10.0
157 29
30.00 90.00 10.0 25.0c/5
P6 X 10.00 RR 4.09 221 416 | 236 3o 10.38
1:40 30.00 10.00 90.00 2.72 184 347 10.0 10.38
' RR 0.5 69
10.0
157 2o
30.00 90.00 10.0 25.0c/5
P7 X 10.00 RR 3.90 156 217 | 236 3o 10.38
1:40 30.00 10.00 90.00 2.62 129 180 10.0 10.38
' RR 0.5 6o
10.0
157 2o
30.00 90.00 10.0 25.0c/5
P8 X 10.00 RR 4.54 166 250 | 236 3g 10.38
1:40 30.00 10.00 90.00 3.07 142 208 10.0 10.38
' RR 0.5 6o
10.0
157 29
30.00 90.00 10.0 25.0c/5
P9 X 10.00 RR 5.24 72 281 | 236 3o 10.38
1:40 30.00 10.00 90.00 3.54 55 233 10.0 10.38
' RR 0.5 6o
10.0
157 2o
30.00 90.00 10.0 25.0c/5
P10 X 10.00 RR 5.16 52 271 | 236 3@ 10.38
1:40 30.00 10.00 90.00 3.48 39 225 10.0 10.38
' RR 0.5 6o
10.0
157 29
30.00 90.00 10.0 25.0c/5
P11 X 10.00 RR 4.13 268 222 | 236 3@ 10.38
1:40 30.00 10.00 90.00 2.75 226 185 10.0 10.38
' RR 0.5 69
10.0
157 29
30.00 90.00 10.0 25.0c/5
P12 X 10.00 RR 5.37 46 282 | 236 39 10.38
1:40 30.00 10.00 90.00 3.63 38 235 10.0 10.38
' RR 0.5 69
10.0
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1.57 29
30.00 90.00 10.0 25.0c/5
P13 X 10.00 RR 4.09 416 221 | 236 39 10.38
1:40 30.00 10.00 90.00 2.72 347 184 10.0 10.38
) RR 0.5 69
10.0
1.57 29
30.00 90.00 10.0 25.0c/5
P14 X 10.00 RR 3.90 156 217 | 236 3¢ 10.38
1:40 30.00 10.00 90.00 2.62 129 180 10.0 10.38
' RR 0.5 69
10.0
5.4.2 Relatério de calculo dos pilares
TOPO fck = 400.00 kgf/lcm? | E = 318758 kgf/icm? | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.50 cm
Secio e"s'SCB Nd max | Msd(x) | Mrd(x) As b
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esb H ' )
RR 1.57
P1 305(00 10.38 4.54 162 1834 11.34 (2 2 10.0)
30.00 RR 3.07 250 2836 ) 2.36
' 10.38 (32 10.0)
RR 1.57
P2 305(00 10.38 5.24 126 1342 10.66 (2 2 10.0)
30.00 RR 3.54 281 2993 ) 2.36
: 10.38 (3 2 10.0)
RR 1.57
p3 305(00 10.38 5.16 124 1364 1101 (2  10.0)
30.00 RR 3.48 271 2980 ) 2.36
' 10.38 (3 2 10.0)
RR 1.57
o4 305(00 1038 | 413 262 2650 L0413 (2 2 10.0)
30.00 RR 2.75 222 2254 ) 2.36
' 10.38 (32 10.0)
RR 1.57
P5 30)'(00 10.38 5.37 129 1371 10.64 (2 2 10.0)
30.00 RR 3.63 282 3001 ) 2.36
' 10.38 (32 10.0)
RR 1.57
P6 305(00 10.38 4.09 197 1343 6.81 (2 2 10.0)
30.00 RR 2.72 416 2831 ) 2.36
: 10.38 (3 2 10.0)
RR 1.57
oy | %2 | 1038 | 390 140 1791 o7g | (22100)
30.00 RR 2.62 217 2774 ) 2.36
: 10.38 (3 2 10.0)
RR 1.57
Pg 305(00 10.38 4.54 162 1834 1134 (2  10.0)
30.00 RR 3.07 250 2836 ' 2.36
' 10.38 (32 10.0)
30.00 RR 5.24 126 1342 1.57
P9 X 10.38 3.54 281 2993 10.66 (22 10.0)
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30.00 | RR 2.36

10.38 (3 8 10.0)
RR 1.57

P10 3%?0 10.38 5.16 124 1364 1101 (2 9 10.0)
3000 | RR 3.48 271 2980 ' 2.36

' 10.38 (3 8 10.0)
RR 1.57

p11 30)'(00 10.38 4.13 262 2650 1013 (2 9 10.0)
3000 | RR 2.75 222 2254 ' 2.36

' 10.38 (3 2 10.0)
RR 1.57

1o 305(00 10.38 5.37 129 1371 10.64 (2  10.0)
3000 | RR 3.63 282 3001 ' 2.36

' 10.38 (3 9 10.0)
RR 1.57

P13 305(00 10.38 4.09 416 2811 6.76 (2  10.0)
3000 | RR 2.72 197 1333 ' 2.36

' 10.38 (3 9 10.0)
RR 1.57

14 305(00 10.38 3.90 140 1791 1278 (2 2 10.0)
3000 | RR 2.62 217 2774 ' 2.36

' 10.38 (3 2 10.0)

5.5 LAJES — PAVIMENTO TOPO

5.5.1 Dados da laje
TOPO fck = 400.00 kgf/cmz E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.00 cm
Secédo (cm) Cargas (kgf/m?) Retraca
Temperatu o]
e | en | ee . ra Deform.
L&l | qipo |H[C| X | X Ifr%S?i RQ\?éi(tairr]\iilnt Parsede Total | S@S0Tl X
e P e | en | ee op o Outras Caso T2 Deform.
cly |V (°C) Y
(o)
Macic | 2 150.00 | 19394 | 26804
L1 500.00 6
a 0 100.00 0.00 6

5.5.2 Relatério de resultados da laje

TOPO fck = 400.00 kgf/cm? E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.00 cm
Espessura Carga Mdx Mdy
Nome (cm) (kgfm?) | (kgf.m/m) | (kgf.m/m) ASx Asy
As =2.44 cm?/m | As =2.57 cm?/m
L1 20 2680.46 441 764 (8.0 c/20 - 2.51 | (#8.0c/19 - 2.65
cm?/m) cma/m)

5.5.3 Relatoério de calculo da laje

[ TOPO

| fck = 400.00 kgflcm2 | E = 318758 kgflcm? | Peso Espec = 2500.00 kgf/m3
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| Lance2 | | cobr = 4.00 cm | |

ARMADURAS POSITIVAS (LAJE)

Momento positivo Momento negativo
L Verifica | Verific Verifica | Verific | Arma | Arma
. | Dire | Se céo acdo | Se ¢do acdo | dura | dura | Cisalha
aj ~ ~ | Flex . ) ~ | Flex . ; . .
cao | ¢a ~ axial axial ca N axial axial | inferi | super | mento
e ao ~ ao ~ :
0 (compr | (tracd | o (compr | (traca or ior
essao) 0) essao) 0)
vsd =
Md
_ Md 3.85
= tf/m
B 4. | Fd= 332 | L, | Fd= | 27 vrd1 =
bw 0.06tf | bw | kgf. 0.06 tf ‘ A's = 12.49
_ kgf. 0.88 tf . ~ 0.88 tf . cm?/
= . ~ | Situag = | m/m . ~ | Situag 3.00 tf/m
m/m | Situaca ~ . Situaca ~ . m N
100 . ao: 100 . ao: cm?/ Modelo
o: GE _ o: GE 28.0
.0 As = As = GE .0 | As= As = GE /20 m |
X cm 244 0.52 As = cm | 0.40 0.30 As = (2.51 26.3 vrd2 =
= C|:n2/ crﬁzlm 0.66 = | cm?# cn.12/m 0.41 crﬁzl c/10 97.85
20. o cmz/m | 20. m L cm2/m (3.12 tf/m
m A's = L \ A's = L m) N _
0 . A's = 0 A's A's = ) cm2/ VSW =
A's 0.00 _ 0.00 fiss =
cm _ ) 0.00 | cm = ) 0.00 m) 0.00
= cm2/m cmz/m 0.01
cmz/m 0.00 cmz/m tf/m
0.00 ) mm _
) cm?/ asw =
cm?/
m 0.00
L m
1 cmz/m
Md Md _
_ _ vsd =
163 _ 113 _ | As= 10.22
0 | Fd= | 4= 1 | Fd= | F9= | 257 ti/m
bw 1.05tf | bw 1.05 tf ‘ A's = vrdl =
i kgf. 1.09 tf . — kgf. 1.09 tf . cm?/
= . ~ | Situag = . ~ | Situag 3.17 11.98
m/m | Situaca ~ . m/m | Situaca ~ . m N
100 ) ao: 100 . ao: cm2/ tf/m
o: GE o: GE 28.0 _
.0 _ — GE .0 _ — GE m vrd2 =
As = As = _ As = As = _ c/19
Y cm As = cm As = @8.0 92.66
_ | 257 1.03 _ | 1.78 1.61 (2.65
= ) ) 1.36 = ) ) 1.94 ) c/15 tf/m
cm?z | cmm cm? | cm?m cmz/ _
20. L cm?z/m | 20. L cm?/m (3.35 VSW =
m A's = . m A's = o m) A
0 , A's = 0 \ A's = T cm?/ 0.00
A's 0.00 A's 0.00 fiss =
cm _ ) 0.00 cm _ ) 0.00 m) tf/m
= cm?/m ) = cmz/m ) 0.03 _
cmzm cmzm asw =
0.00 0.00 mm
cm?/ cm?/ 0.00
cmz/m
m m

6. ETA - BASE DOS FLOCULADORES HIDRAULICOS DE BANDEJA
6.1 RESUMO DOS RESULTADOS
6.1.1 Cargas verticais

e Peso proprio = 5.30 tf

e Adicional = 29.71 tf
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6.1.2

6.1.3

6.1.4

Acidental = 1.37 tf

Total = 36.38 tf

Area aproximada = 9.10 m2

Deslocamento horizontal

X+ =0.00 cm (limite 0.11)

X-=0.00 cm (limite 0.11)

Y+ =0.00 cm (limite 0.11)

Y- =0.00 cm (limite 0.11)

Verificagao de estabilidade (Gama-Z2)

X+ = 1.38 (limite 1.10)

X-=1.39 (limite 1.10)

Y+ = 1.05 (limite 1.10)

Y- = 1.05 (limite 1.10)

Analise de 22 ordem

Processo P-Delta

Sem deslocamentos no topo da edificagéo

6.2 SAPATAS - PAVIMENTO TERREO

6.2.1

Relatério de resultados das sapatas

TERREO fck = 400.00 kgf/cm? E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m?3
Lance 1 cobr =4.50 cm
Dimensdes (cm) Armaduras inferiores Armaduras
superiores
Nome B HO ) ) ) _
H H1 Dir. B Dir. H Dir. B Dir. H
S1 80.00 40.00 8 2 10.0 ¢c/10 8 2 10.0 ¢/10
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80.00 | 40.00 (6.28 cm?) (6.28 cm?)
sp| 8000 4000[ 85100c/0| 8¢10.0c/10
80.00 | 40.00 (6.28 cm?) (6.28 cm?)
s3| 8000 4000[ 82100c/0| 8¢10.0c/10
80.00 | 40.00 (6.28 cm?) (6.28 cm?)
s4| 8000 4000[ 82100c/0| 8¢10.0c/10
80.00 | 40.00 (6.28 cm?) (6.28 cm?)
o5 | 8000 4000 82100c/0| 8¢10.0c/10
80.00 | 40.00 (6.28 cm?) (6.28 cm?)
s | 8000 4000[ 82100¢/0| 8¢10.0c/10
80.00 | 40.00 (6.28 cm?) (6.28 cm?)

6.2.2 Relatério de calculo das sapatas

TERREO fck = 400.00 kgf/cm? E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.50 cm
6.2.3 Esforcos e Pressées
MB FB Carga Presséo Presséo Presséo Presséo
Nome MH FH Carga total Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgflcm?) (kgf/cm?) (kgf/cm?) (kgflcm?)
s1 157.89 0.36 6.38 14 105 - 0.90 126
85.19 0.22 7.40 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
$2 50.39 0.07 5.72 L7 118 084 - 0.93
148.49 0.34 6.75 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
$3 157.34 0.36 6.17 1.21 0.86 1.04 1.39
96.29 0.18 7.20 (lim = 1.50) (lim =1.50) (lim =1.50) (lim = 1.50)
s4 85.19 0.22 6.38 0.90 1.05 1.41 1.26
157.89 0.36 7.40 (lim = 1.50) (lim =1.50) (lim =1.50) (lim = 1.50)
S5 50.39 0.07 5.72 0.93 0.84 1.18 1.27
148.49 0.34 6.75 (lim = 1.50) (lim =1.50) (lim =1.50) (lim = 1.50)
6 96.29 0.18 6.17 1.04 0.86 1.21 1.39
157.34 0.36 7.20 (lim = 1.50) (lim =1.50) (lim =1.50) (lim = 1.50)
6.2.4 Estabilidade
Tombamento B Tombamento H Deslizamento Arrancamento
Mrd Mrd Frd
Nome | yisd Mrd / Msd Msd Mrd /Msd | Fsd | Frd/Fsd (':'ft) ?t'f)
(kgf.m) (kgf.m) (tf)
s1 2931.88 18.57 2914.70 34.40 2.68 6.63
157.86 (lim = 1.50) 84.73 (lim = 1.50) 0.40 lim = (1.50)
S0 2602.84 5278 2674.06 ~18.01 2.45 21
49.32 (lim = 1.50) 148.49 (lim = 1.50) 0.34 lim = (1.50)
s3 2851.79 18.13 2834.96 29.62 2.61 6.70
157.31 (lim = 1.50) 95.71 (lim = 1.50) 0.39 lim = (1.50)
sS4 2914.70 34.40 2931.88 18.57 2.68 6.63
84.73 (lim = 1.50) 157.86 (lim = 1.50) 0.40 lim = (1.50)
S5 2602.84 52.78 2674.06 18.01 2.45 7.21
49.32 (lim = 1.50) 148.49 (lim = 1.50) 0.34 lim = (1.50)
s6 2834.96 29.62 2851.79 18.13 2.61 6.70
95.71 (lim = 1.50) 157.31 (lim = 1.50) 0.39 lim = (1.50)
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6.2.5 Dimensionamento

6.3 PILARES — PAVIMENTO TERREO

Armaduras inferiores Armaduras superiores
Nome Dir. B Dir. H Dir. B Dir. H
Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m)
As (cm?/m) As (cm?/m) A's (cm3/m) A's (cm3/m)
s1 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
s2 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
s3 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
s4 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
S5 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
s6 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00

6.3.1 Relatério de resultado dos pilares
TERREO fck = 400.00 kgf/cm? E = 318758 kgf/lcm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.50 cm
Dados Resultados
lib Nd MBd MHd As b :
. . . Estribo
_ Secdo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 29 250
20.00 125.00 10.0 /12
P1 X 0.00 RR 8.83 182 121 | 157 29 21.63
1:40 20.00 80.00 | 125.00 5.99 219 118 10.0 21.63
' RR 0.8 4g
10.0
157 2o
20,00 125.00 10.0 ’Z’C/51'(2)
P2 X 0.00 RR 7.93 8 170 | 157 2o 21.63
1:40 20.00 80.00 | 125.00 5.37 70 206 10.0 21.63
' RR 0.8 49
10.0
1.57 29
20.00 125.00 10.0 o9
P3 X 0.00 RR 8.55 182 67| 157 2@ 21.63
1:40 20.00 80.00 | 125.00 5.80 218 134 10.0 21.63
: RR 0.8 49
10.0
20.00 125.00 157 2o 2 5.0
P4 X 0.00 RR 8.83 121 182 10.0 c/12 | 21.63
1:40 20.00 80.00 | 125.00 5.99 118 219 | 157 2@ 21.63
' RR 10.0
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0.8 49
10.0
1.57 2@
20,00 125.00 10.0 ‘Z’C/‘r’l'g
P5 X 0.00 RR 7.93 8 170 | 1.57 2@ 21.63
1:40 20.00 80.00 125.00 5.37 70 206 10.0 21.63
' RR 0.8 4@
10.0
1.57 2@
20.00 125.00 10.0 o
P6 X 0.00 RR 8.55 67 182 | 1.57 29 21.63
1:40 20.00 80.00 125.00 5.80 134 218 10.0 21.63
) RR 0.8 49
10.0
6.3.2 Relatério de calculo dos pilares
TERREO fck = 400.00 kgf/cm2 | E = 318758 kgflcm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.50 cm
Secio e‘;‘QCB Nd max | Msd(x) | Mrd(x) As b
Pilar (c?n) vinc Nd min Msd(y) Mrd(y) Mrd/Msd As h
2
esb H (tH) (kgf.m) (kgf.m) (cm?)
RR 1.57
P1 205(00 21.63 8.83 219 1252 571 (2 2 10.0)
20.00 RR 5.99 186 1060 ) 1.57
' 21.63 (2 8 10.0)
RR 1.57
P2 20)'(00 21.63 7.93 167 1007 6.05 (2 2 10.0)
20.00 RR 5.37 206 1247 ' 1.57
' 21.63 (2 9 10.0)
RR 1.57
o3 2000 | 2163 | 855 218 1259 5 76 (2 2 10.0)
20.00 RR 5.80 180 1035 ' 1.57
' 21.63 (2 9 10.0)
RR 1.57
os | 50 | 2163 | 883 186 1060 6 71 2 2 10.0)
20.00 RR 5.99 219 1252 ) 1.57
' 21.63 (2 2 10.0)
RR 1.57
P5 20)'(00 21.63 7.93 167 1007 6.05 (2 2 10.0)
20.00 RR 5.37 206 1247 ) 1.57
' 21.63 (2 2 10.0)
20.00 RR 2 ;% 0)
P6 X 21.63 8.55 180 1035 576 1 57'
RR 5.80 218 1259 ) )
20.00 | i ¢s 2 o
' 10.0)
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6.4 PILARES - PAVIMENTO TOPO

6.4.1 Relatério de resultado dos pilares

TOPO fck = 400.00 kgflcm? | E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.50 cm
Dados Resultados
lib Nd MBd MHd As b .
~ Nivel vinc max topo topo Armaduras Estribo
pilar | S€90 | Ajtura | i Nd MBd MHd As h Topo | Esbb
(cm) . ; Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 2@
20,00 125.00 10.0 ”Cfl'g
P1 X 45.00 RR 8.73 407 256 | 1.57 2@ 21.63
1:40 20.00 45.00 125.00 5.95 182 121 10.0 21.63
' RR 0.8 4
10.0
1.57 29
20.00 125.00 10.0 o>
P2 X 45.00 RR 7.82 51 381 1.57 29 21.63
1:40 20.00 45.00 125.00 5.32 8 170 10.0 21.63
’ RR 0.8 4@
10.0
1.57 2@
20,00 125.00 10.0 ”Cfl'g
P3 X 45.00 RR 8.45 406 180 | 1.57 2@ 21.63
1:40 20.00 45.00 125.00 5.75 182 67 10.0 21.63
’ RR 0.8 4@
10.0
1.57 29
20.00 125.00 10.0 o>
P4 X 45.00 RR 8.73 256 407 1.57 29 21.63
1:40 20.00 45.00 125.00 5.95 121 182 10.0 21.63
' RR 0.8 49
10.0
1.57 29
20,00 125.00 10.0 ’Z’C/51'(2)
P5 X 45.00 RR 7.82 51 381 | 1.57 2@ 21.63
1:40 20.00 45.00 125.00 5.32 8 170 10.0 21.63
’ RR 0.8 4@
10.0
1.57 2@
20.00 125.00 10.0 o
P6 X 45.00 RR 8.45 180 406 | 1.57 29 21.63
1:40 20.00 45.00 125.00 5.75 67 182 10.0 21.63
' RR 0.8 49
10.0

6.4.2 Relatério de calculo dos pilares

[ TOPO | fck = 400.00 kgflcm2 | E = 318758 kgficm? | Peso Espec = 2500.00 kgf/m3 |
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Lance 2 cobr =4.50 cm
Secio e"S'QCB Nd max | Msd(x) | Mrd(x) As b
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esb H ' )
RR 1.57
P1 20)'(00 21.63 8.73 407 1427 351 (2 2 10.0)
20.00 RR 5.95 236 826 ' 1.57
' 21.63 (22 10.0)
RR 1.57
P2 205(00 21.63 7.82 164 617 3.75 (2 210.0)
20.00 RR 5.32 381 1430 ' 1.57
) 21.63 (22 10.0)
RR 1.57
o3 2000 | 2163 | 845 406 1460 450 (2 2 10.0)
20.00 RR 5.75 177 637 ) 1.57
) 21.63 (2210.0)
RR 1.57
P4 205(00 21.63 8.73 236 826 351 (2 2 10.0)
20.00 RR 5.95 407 1427 ' 1.57
) 21.63 (2210.0)
RR 1.57
P5 205(00 21.63 7.82 164 617 375 (2 210.0)
20.00 RR 5.32 381 1430 ' 1.57
' 21.63 (2 210.0)
RR 1.57
P6 20)'(00 21.63 8.45 177 637 3.59 (2 210.0)
20.00 RR 5.75 406 1460 ) 1.57
' 21.63 (22 10.0)
6.5 LAJES —PAVIMENTO TOPO
6.5.1 Dados da laje
TOPO fck = 400.00 kgf/lcm? | E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr=4.00 cm
Secdao (cm) Cargas (kgf/m?) Retraca
Temperatu 0
e | en | ee . ra Deform.
Lal | qipo | H [ & X | X ;%S?i Ré\féifimht Parsede Total | <2011 X
e P e | en | ee P Caso T2 Deform.
o] o] Outras o
cly |V (°C) Y
(%o0)
Maci¢ | 2 150.00 3164.1 3914.1
L1 a 0 500.00 100.00 2 5
] 0.00
6.5.2 Relatério de resultados da laje
TOPO fck = 400.00 kgf/cm2 | E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3

Lance 2 cobr =4.00 cm
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Espessura Carga Mdx Mdy
Nome | " :m) (kaf/m?) | (kgf.m/im) | (kgf.m/m) Asx Asy
As =244 cm?im | As =2.57 cm?/m
L1 20 3914.12 1117 801 (8.0 c/20-2.51 | (#8.0c/19 - 2.65
cm3/m) cm3/m)

6.5.3 Relatério de calculo da laje

TOPO fck = 400.00 kgf/cm? E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m?
Lance 2 cobr = 4.00 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
L Verifica | Verific Verifica | Verific | Arma | Arma
. | Dire | Se céo acdo | Se ¢do acdo | dura | dura | Cisalha
aj x ~ | Flex . . ~ | Flex . ) . )
¢ao | ca . axial axial ca . axial axial | inferi | super | mento
e ao ~ ao ~ X
o] (compr | (traca o] (compr | (traca or ior
essao) 0) esséo) 0)
vsd =
Md Md 19.79
- = _ tf/m
183 Eq = Fd = 775 | oq- Fd = '254; vrdl =
bw 0.63tf | bw | kgf. 0.63 tf ’ A's = 12.49
_ kgf. 1.08 tf . ~ 1.08 tf . cmz/
= . ~ | Situag = | m/m . ~ | Situag 3.00 tf/m
m/m | Situaca ~ . Situaca ~ . m
100 ) do: 100 ) do: cmz/ Modelo
o: GE _ o: GE 28.0
.0 _ — GE .0 | As= = GE m I
As = As = ~ As = ~ c/20 _
X U 1.50 As = cm | 1.14 0.99 As = (2.51 26.3 vrd2 =
= C|:n2/ crﬁzlm 1.75 = | cm?# cn.12/m 1.24 crﬁzl c/10 97.85
20. o cmz/m | 20. m L cm2/m (3.12 tf/m
m A's = - . A's = . m) _
0 . A's = 0 A's A's = ) cm2/ VSW =
A's 0.00 _ 0.00 fiss =
cm _ ) 0.00 | cm = ) 0.00 m) 3.90
= cmz/m cmz/m 0.06
cmzm 0.00 cmzm tf/m
0.00 ) mm _
cmz/ cm?/ asw =
m 9.68
L m
1 cm?m
Md Md _
_ _ vsd =
163 _ 309 _ As = 14.80
0 Fd= | Fd= 7 Fd= | F9= | 257 ti/m
bw . 0.65tf | bw . 0.65 tf ‘ A's = vrdl =
_ kgf. 0.50 tf . _ kgf. 0.50 tf ) cmz/
= i ~ | Situag = : ~ | Situag 4.99 11.98
m/m | Situaca ~ . m/m | Situaca ~ . m
100 ) ao: 100 . ao: cm2/ tf/m
o: GE o: GE 28.0 _
.0 _ — GE .0 _ — GE m vrd2 =
As = As = _ As = As = _ c/19
Y cm As = cm As = 28.0 92.66
_ | 257 1.18 _ | 496 4.89 (2.65
= 1.36 = 5.06 c/10 tf/m
cm?/ | cm2/m cm?/ | cm?/m cm?/ _
20. L cm?z/m | 20. L cm?/m (5.03 VSW =
m A's = e m A's = L m)
0 . A's = 0 \ A's = T cm?/ 0.00
A's 0.00 A's 0.00 fiss =
cm _ 0.00 cm _ 0.00 m) tf/m
= cm2/m = cm?/m 0.03 _
cmz/m cmzm asw =
0.00 0.00 mm
0.00
cm?/ cm?/ )
cmz/m
m m
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7. ETA - CAIXA DE INSPEGAO
7.1 RESUMO DOS RESULTADOS
7.1.1 Cargas verticais:

e Peso proprio = 1.17 tf

e Adicional =0.19 tf

e Acidental = 0.43 tf

e Total =1.79 tf

e Area aproximada = 1.43 m?

e Relacdo = 1255.86 kgf/mz2

7.1.2 Deslocamento horizontal:

e X+ =0.00 cm (limite 0.04)
e X-=0.00 cm (limite 0.04)
e Y+ =0.00 cm (limite 0.04)
e Y-=0.00cm (limite 0.04)

7.1.3 Aceleragao horizontal:
e X+ =0.000 m/s? (limite 0.147)
e X-=0.000 m/s2 (limite 0.147)
e Y+ =0.000 m/s2 (limite 0.147)

e Y-=0.000 m/s2 (limite 0.147)
7.1.4 \Verificagao de estabilidade (Gama-Z):
e X+ =1.00 (limite 1.10)
e X-=1.00 (limite 1.10)
e Y+ =1.00 (limite 1.10)
e Y-=1.00 (limite 1.10)
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7.1.5 Analise de 22 ordem:

Processo P-Delta

Sem deslocamentos no topo da edificagédo
7.1.6 Analise dinamica:
Frequéncia natural: 10.21 Hz

7.2 RESERVATORIO — PAVIMENTO TOPO

7.21 Dados dos Reservatérios
TOPO fck = 300.00 kgf/cm? | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =3.00 cm
Cargas Retra
Secéo (cm) Cargas Verticais (kgf/m?) Horizontais | Tempera cao
(kgf/m?) tura Defor
Peso | Acidental Pared Caso T1 m. X
Eleme Eleva | Nive . . es Tota Top | Caso T2 | Defor
H ~ Prop | Revestim Base o
nto céo | : Outra I o} (°C) m.Y
rio ento o
s (%o)
L1 375.0 811.
15. 200. 0 300.00 0.00 50
(RESL [ 'og | 000 | 53" | kgiim | 13650 | 0.00 | kff
) 2 m2
L1 375.0 811.
15. 200. 0 300.00 0.00 50
(RESL | 59 | 000 | 53" | \gtim | 136550 | 0.00 | kgff
) 2 m2
L1 375.0 811.
15. 200. 0 300.00 0.00 50
(RESL | 559 | 000 | 53" | \gtim | 136550 | 0.00 | kgff
) 2 m2
(F;AEFéll 15. | o0 | 265 2453'7 0.00 0.00 ?('Of(/) 1000. | 480.
00 ' 23 0.00 0.00 9 00 00
) kgf/m m
(F;{AEF; 15. | o0 | 265 | 257|000 | 000 | %% | 1000. | 4s0.
00 ' 23 0.00 0.00 9 00 00
) kgf/m m
(F;AEF;i 15. | o0 | 265 | 257|000 | 000 | %% | 1000. | 4s0.
00 ' 23 0.00 0.00 9 00 00
) kgf/m m
(PRAI\EZi 15. 0.00 265. 2453 7 0.00 0.00 iof(/) 1000. | 480.
00 : 23 0.00 0.00 9 00 00
) kgf/m m
7.2.2 Resultados do Reservatério
TOPO fck = 300.00 kgf/cm? | E = 268384 kgf/lcm? | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr = 3.00 cm
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7.2.2.1 Reservatério RES1

ARMADURAS NA LAJE

Esforgos Resultados
Trecho ggi g% Mdx Mdy Armadura inferior Armadura superior
(tf) (tf) (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy
As =152 As =1.64 As=225 | As=225
021 | 018 cmz/m cmz/m cmz/m cmz/m
L1 0 06 O 16 4 4 8.0 c/20 8.0 c/20 8.0 c/20 8.0 c/20
' ' (2.51 (2.51 (2.51 (2.51
cm3/m) cm3/m) cm3/m) cm3/m)
As =152 As =1.64 As=225 | As=225
004 | 0.06 cmz/m cmz/m cmz/m cmz/m
L1 O 02 0 10 59 49 8.0 c/20 28.0 c/20 28.0 c/20 28.0 c/20
' ' (2.51 (2.51 (2.51 (2.51
cm?/m) cm?/m) cm?/m) cm?/m)
As =152 As=1.64 A's =2.25 A's =2.25
000 | 001 cmz/m cmz/m cmz/m cmz/m
L1 0.00 O 05 11 10 28.0 c/20 28.0 ¢/20 28.0 ¢/20 28.0 ¢/20
' ' (2.51 (2.51 (2.51 (2.51
cm?/m) cm3/m) cm3/m) cm3/m)
As =152 As =1.64 As=152 | As=1.64
040 | 0.67 cm2/m cm2/m cm2/m cmz/m
PAR1 0 07 O 01 15 56 8.0 c/20 8.0 c/20 8.0 c/20 8.0 c/20
' ' (2.51 (2.51 (2.51 (2.51
cm?/m) cm3/m) cm3/m) cm3/m)
As =152 As =1.64 As=152 | As=1.64
040 | 067 cmz/m cmz/m cmz/m cmz/m
PAR2 0 07 O 01 15 56 28.0 ¢/20 28.0 ¢/20 28.0 ¢/20 28.0 ¢/20
' ' (2.51 (2.51 (2.51 (2.51
cm?/m) cm?/m) cm?/m) cm?/m)
As =152 As=1.64 A's =1.52 A's =1.64
034 | 026 cmz/m cmz/m cmz/m cmz/m
PARS3 0 01 O 01 13 8 28.0 ¢/20 28.0 ¢/20 28.0 ¢/20 28.0 ¢/20
' ' (2.51 (2.51 (2.51 (2.51
cm?/m) cm?3/m) cm?3/m) cm?/m)
As =1.52 As =1.64 As=152 | As=1.64
050 | 0.67 cm2/m cmz/m cmz/m cmz/m
PAR4 0 35 O 08 17 56 8.0 c/20 8.0 c/20 8.0 c/20 8.0 c/20
' ' (2.51 (2.51 (2.51 (2.51
cm?/m) cm?/m) cm?/m) cm?/m)
ARMADURAS NA CONTINUIDADE
Viga Laje 1 | Momentos fletores (kgf.m/m) Armaduras
Trecho | Laje2 | Md negativo Md positivo As (superior) A's (inferior)
L1 As = 2.29 cm?m
Barra PAR3 -6 28.0 ¢/20
(2.51 cm?m)
As = 2.29 cm?m
Bara | FOnO 6 28.0 ¢/20
(2.51 cm?m)
L1 As = 2.29 cm?m
Barra PAR? -56 28.0 c/20
(2.51 cm?m)
As = 2.29 cm?/m
Barra PﬁlRZ -17 28.0 c/20
(2.51 cm?m)
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L1 As =2.29 cm?/m
Barra PARA -56 28.0 ¢/20
(2.51 cm?m)
As = 2.29 cm2/m
Barra Pﬁ?d' -14 28.0 ¢/20
(2.51 cm?m)
L1 As = 2.29 cm2/m
Barra PARL -56 28.0 ¢/20
(2.51 cm?m)
As = 2.29 cm2/m
Barra PﬁlRl -17 28.0 ¢/20
(2.51 cm?m)
As =2.29 cm?/m
Barra gﬁsg 28.0 ¢/20
(2.51 cm?m)
As =2.29 cm?/m
Barra mgg .32 8.0 /20
(2.51 cm?m)
As =2.29 cm?/m
Barra gﬁgg @8.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm?/m
Barra gﬁgi -33 @8.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm?/m
Barra gﬁgi @8.0 ¢/20
(2.51 cm?m)
As =2.29 cm?/m
Barra gﬁgi 33 8.0 ¢/20
(2.51 cm?m)
As =2.29 cm?/m
Barra ﬁﬁgé .32 8.0 ¢/20
(2.51 cm?m)
As =2.29 cm?/m
Barra gﬁsi 28.0 ¢/20
(251 mzm)

7.2.3 Calculos do Reservatorio

TOPO fck = 300.00 kgf/lcm2 | E = 268384 kgf/icm? | Peso Espec = 2500.00 kgf/im3
Lance 2 cobr =3.00 cm

7.2.3.1 Reservatério RES1

ARMADURAS POSITIVAS (LAJE)

Momento positivo Momento negativo
Verificag | Verific Verificag | Verific | Armad | Armad
Trec | Dire ao acao ao acao ura ura Cisalha
= Flex ) N Flex : N . . .
ho céo ~ axial axial = axial axial inferio | superi mento
ao ~ ao ~
(compre | (tracéo (compre | (tracdo r or
sséo) ) sséo) )
Md = Fd = Fd = As = A's =
757 0.07 tf 0.07 tf 1.52 2.25 vsd =
kgf. Situaca Situagd | cm?/m | cm?m | 0.05 tf/m
L1 X m/m o: GE o: PE 28.0 28.0 vrdl =
As = As = c/20 c/20 8.02 tf/m
As = 0.02 0.01 (2.51 (2.51 Modelo |
1.52 cm?/m cm?/m | cm3/m) | cm?/m)
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cm?/ A's = A's = fiss = vrd2 =
m 0.00 0.00 0.00 56.51
A's = cmz/m cmz/m mm tf/m
0.00 VSW =
cm?/ 0.00 tf/m
m asw =
0.00
cmz/m
Md = _
757 vsd =
kaf Fd = Fd = As = 0.05 tf/m
mg/]rﬁ 0.20 tf 0.20tf | 164 | , _ | vidl=
Situaga Situagd | cm2/m 5 25 7.54 tfim
As = o: PE o: PE 28.0 crﬁZIm vrd2 =
v 1 6:1 As = As = c/20 28.0 52.44
' 0.04 0.02 (2.51 ' tf/m
cm?/ c/20 _
m cmz/m cmzm | cm?/m) (2.51 VSW =
As = A's = A's = fiss = cm'2/m) 0.00 tf/m
0 06 0.01 0.02 0.00 asw =
L cm2/m cm?/m mm 0.00
cm2/ 2
cmzm
m
Md = Md = vsd =
757 _ 6 _ _ 0.14 tf/m
kgf. | Fd=004 | F9= | gt Fd= | As= vrd1 =
0.03 tf 0.03 tf 1.52 o
m/m tf . ~ | m/m . ~ A's = 8.02 tf/m
Si ~ . | Situaca Situa¢d | cmz/m
ituacao: o GE o GE 28.0 2.25 Modelo |
As = GE As — As = As — c/éo cm2/m vrd2 =
X 152 | As=0.11 o 0.01 o 28.0 56.51
0.12 0.02 (2.51
cm?/ cmz/m cm?/ c/20 tf/m
L cm2/m cmz/m | cm2/m) _
m A's = g = m g = fiss = (2.51 VSW =
A's = 0.00 A's = cm?/m) | 0.00 tf/m
0.00 0.00 0.00 _
0.00 cmz/m cm2im 0.00 cm2/m mm asw =
cm?/ cm?/ 0.00
m m cm?/m
L1 Md = Md = ~
757 Fd 49 Fd A o\e/ssédtﬁ
_ = _ = S = . m
k. | Fd=006 | 15 | kof. | FA=006 | 154 | 164 | wrdi=
m/m tf . ~ | m/m tf . ~ A's =
. ~ . | Situaca . ~_. | Situacd | cmZm 7.54 tfm
Situagéo: . Situagéo: . 2.25 _
_ o: GE _ o: GE 28.0 vrd2 =
As = GE As = As = GE As = /20 cmz/m 52 44
Y 1.64 | As=0.07 N 0.11 | As=0.10 o 28.0 :
0.10 0.12 (2.51 tf/m
cm?/ cmz/m cm?/ cmz/m c/20 _
L cm2/m L cmz/m | cm2/m) VSW =
m A's = L m A's = L o (2.51
. A's = . A's = fiss = 0.00 tf/m
A's = 0.00 A's = 0.00 cm3/m) _
0.00 0.00 0.00 asw =
0.00 cm?/m ) 0.00 cm?/m )
cmz/m cmz/m mm 0.00
cm?/ cm?/ )
cmzm
m m
Md = vsd =
757 As = 0.21 tf/m
kgf. 1 5; vrdl =
m/m cmzim | AS= | 8.02 tf/m
2.25 Modelo |
_ 28.0 ) -
As = /20 cm2/m vrd2 =
L1 X 1.52 2.51 28.0 56.51
cm?/ cmz /m) c/20 tf/m
m fiss = (2.51 VSW =
A's = 0.00 cmz/m) | 0.00 tf/m
0.00 rﬁm asw =
cm?/ 0.00
m cm?/m
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Md = Md = vsd =
! Fd= | o Fd= | As= 0.15 tf/m
m?rﬁ 0.06 tf mg}n'] 006t | 164 | , _ | vdi=
Situaca Situacad | cm2/m 5 25_ 7.54 tfim
As = o: GE As = o: GE 28.0 crﬁZ/m vrd2 =
v 1 6:1 As = 0 OE As = c/20 28.0 52.44
' 0.03 ) 0.03 (2.51 ' tf/m
cm?/ cm?/ c/20 _
cm?/m cmz/m | cm3/m) VSW =
m o — m - o (2.51
A's = A's = A's = A's = fiss = cmz/m) 0.00 tf/m
0.00 0.00 0.00 asw =
0.00 ) 0.00 )
cmz/m cmz/m mm 0.00
cm?/ cm?/ )
cmzm
m m
Md = Md = vsd =
ESZ Fd = ESZ Fd= | As= e
) 0.09 tf ' 0.09 tf 1.52 - _
m/m . ~ | m/m . ~ A's = 8.02 tf/m
Situaca Situagd | cm3/m
) . 1.52 Modelo |
_ o: PE _ o: GE 28.0 _
As = As = As = As = /20 cm2/m vrd2 =
X 1.52 N 1.52 B 28.0 56.51
0.01 0.04 (2.51
cm?/ cm?/ c/20 tf/m
cm?/m cmz/m | cm3/m) _
m A's = m A's = fiss = (2.51 VSW =
A's = A's = cmz/m) | 0.00 tf/m
0.01 0.00 0.00 _
0.00 cm2im 0.00 cm2/m mm asw =
cm?/ cm?/ 0.00
PAR m m cmz/m
1 Md = Md = vsd =
757 757 _ o
kg, kgf. | Fd=0.67 As = 0.22 tf/m
1.64 — vrdl =
m/m m/m tf A's =
. ~ . cmz/m 7.54 tf/m
Situagéo: 1.64 _
_ _ 28.0 vrd2 =
As = As = GE /20 cm2z/m 52 44
Y 1.64 1.64 | As=0.01 28.0 .
(2.51 tf/m
cm?/ cm?/ cm?/m c/20 _
e — cmz/m) VSW =
m m A's = o (2.51
e — . _ fiss = 0.00 tf/m
A's = A's = 0.00 0.00 cmz/m) aSW =
0.00 0.00 cmz/m ) .
cmz/ emz/ mm 0.00
cmz/m
m m
Md = Md = vsd =
it Fa= | gt Fd= | s “dis
' 0.09 tf ' 0.09 tf 1.52 -
m/m . ~ | m/m . ~ A's = 8.02 tf/m
Situacad Situagd | cm3/m
) . 1.52 Modelo |
As = o: PE _ o: GE 28.0 N _
S = As = As = As = /20 cmzm vrd2 =
X 1.52 1.52 28.0 56.51
0.01 0.04 (2.51
cm?/ cm?/ c/20 tf/m
cm?/m cmz/m | cm3/m) _
m A's = m A's = fiss = (2.51 VSW =
PAR A's = A's = cm?/m) | 0.00 tf/m
0.01 0.00 0.00 _
2 0.00 cm2im 0.00 cm2im mm asw =
cm?/ cm?/ 0.00
m m cm?/m
Md = Md = _ As = A's = vsd =
757 757 Fd —tf0.67 1.64 1.64 0.22 tf/m
kgf. kgf. Situacso: cm?/m | cm3/m vrdl =
Y | m/m m/m §a0: 280 | 8.0 | 7.54tfim
GE _
As = 0.01 c/20 c/20 vrd2 =
As = As = cm2/r-n (2.51 (2.51 52.44
1.64 1.64 cmz/m) | cm3/m) tf/m
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cm?/ cm?/ A's = fiss = VSW =
m m 0.00 0.00 0.00 tf/m
A's = A's = cmz/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
757 757 As = 0.31 tf/m
kgf. kof. 1 55 vrdl =
m/m m/m S A's= | 8.02tf/m
cmz/m
28.0 1.52 Modelo |
As = As = 0/2'0 cmz/m vrd2 =
X 1.52 1.52 28.0 56.51
(2.51
cm?/ cm?/ c/20 tf/m
cmz/m) _
m m fiss = (2.51 VSW =
A's = A's = 0.00 cmz/m) | 0.00 tf/m
0.00 0.00 n.1m asw =
cm?/ cm?/ 0.00
PAR m m cmz/m
3 Md = Md = vsd =
o o As = 0.19 tf/m
m/rﬁ m/rﬁ 1.64 A's = vrdl =
cmz/m 7.54 tf/m
1.64 .
_ _ 28.0 vrd2 =
As = As = c/20 | CMIM | 5544
Y 1.64 1.64 (2.51 28.0 tf/m
cm2/ cm?/ ; c/20 _
m m cmz/m) (2.51 VSW =
e — e fiss = ; 0.00 tf/m
A's = A's = cm3/m) _
0.00 asw =
0.00 0.00
mm 0.00
cma/ cmz/ )
cm2z/m
m m
Md = Md = vsd =
ot Fa= | of Fd= | As= e
gl 0.42t | <9 0421t | 152 L -
m/m . ~ | m/m . ~ A's = 8.02 tf/m
Situacga Situacd | cm?/m
) } 152 Modelo |
_ o: GE _ o: PE 28.0 ) _
As = As = As = As = /20 cmzm vrd2 =
X 1.52 1.52 28.0 56.51
0.10 0.09 (2.51
cm?/ cm?/ c/20 tf/m
cmz/m cmz/m | cm2/m) _
m g = m g = fiss = (2.51 VSW =
A's = A's = cm?z/m) | 0.00 tf/m
0.00 0.01 0.00 _
0.00 emz/m 0.00 cmz/m mm asw =
cm?/ cm?/ 0.00
PAR m m cm?m
4 Md = Md = vsd =
! Fd= | 0| e | Fd= | As= 0.20 tf/m
gt 010t | 9" : 0.10tf | 1.64 | vrdi=
m/m . ~ | m/m tf . ~ A's =
Situaca . ~ . | Situacd | cmZm 7.54 tf/m
. Situagéo: . 1.64 _
_ o: PE _ o: GE 28.0 vrd2 =
As = As= | S GE As= | c20 | SMM | 5544
Y 1.64 " 1.64 | As=0.01 B 28.0 :
0.01 0.14 (2.51 tf/m
cm?/ cm?/ cmz/m c/20 _
cmz/m — cmz/m | cm?/m) VSW =
m L m A's = L o (2.51
. A's = . A's = fiss = 0.00 tf/m
A's = A's = 0.00 cmz/m) _
0.01 0.00 0.00 asw =
0.00 ) 0.00 cm?/m
cm2/m cmz/m mm 0.00
cmz/ cmz/ )
cmzm
m m
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Laje Momento negativo Momento positivo
Viga 1 Armaduras
_ Flex30 Flexo Flexo Flex3o Flexo Flexo finais
Trecho | Laje compressao tracéo compresséo | tracéo
2
Md =
1130 As =2.29
kgf.m/m cmz/m
L1 (28.0 ¢/20 -
Barra As = 2.'51 cmz2/m)
PAR3 2.39 fiss = 0.00
cmz/m mm
A's =
0.00
cm?/m
Md =
1130 As =2.29
kgf.m/m cm3/m
(28.0 c/20 -
Barra PAR3 As = 2._51 cmz/m)
2.29 fiss = 0.00
L1 "
cmz/m mm
A's =
0.00
cm3/m
Md =
1130 Fd =0.42 As =2.29
kgf.m/m Fd =0.67 tf tf cm3/m
L1 Situacéo: GE | Situagéo: (28.0 /20 -
Barra As = As =0.01 GE 2._51 cmz/m)
PAR? 2.29 cmz/m As =0.17 fiss = 0.00
cmz/m A's =0.00 cm2/m mm
A's = cmz/m A's =0.00
0.00 cmz/m
cm3/m
Md =
1130 Fd =0.42 As =2.29
kgf.m/m tf cmz/m
Situacao: (28.0 /20 -
Barra PARZ | pg = GE 251 cm2/m)
2.29 As =0.10 fiss = 0.00
L1 5 )
cmz/m cm2/m mm
A's = A's =0.00
0.00 cm2/m
cm3/m
Md =
1130 Fd =0.09 As =2.29
kgf.m/m | Fd=0.67 tf tf cmz/m
L1 Situacdo: GE | Situacéo: (8.0 c/20 -
Barra As = As =0.01 GE 2._51 cm2/m)
PARA 2.29 cmz/m As =0.12 fiss = 0.00
cmz/m A's =0.00 cmz/m mm
A's = cmz/m A's =0.00
0.00 cmz/m
cm3/m
Md = Fd =0.09 As =2.29
Barra PAR4 1130 _ tf cmz/m
L1 kgf.m/m Situagao: (28.0 /20 -
GE 2.51 cm?/m)
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As = As = 0.04 fiss = 0.00
2.29 cm?z/m mm
cmz/m A's =0.00
A's = cmz/m
0.00
cmz/m
Md =
1130 Fd =0.42 As =2.29
kgf.m/m Fd =0.67 tf tf cm?/m
L1 Situagdo: GE | Situacéo: (28.0 c/20 -
Barra As = As =0.01 GE 2._51 cmz/m)
PAR1 2.29 cm2/m As =0.17 fiss = 0.00
cmzm A's =0.00 cmz/m mm
A's = cmzm A's =0.00
0.00 cm?z/m
cmz/m
Md =
1130 Fd =0.42 As =2.29
kgf.m/m tf cm3/m
Situagao: (28.0 /20 -
Barra PARL As = GE 2.51 cm?/m)
2.29 As =0.10 fiss = 0.00
L1 N 5
cmzm cmzm mm
A's = A's =0.00
0.00 cmzm
cmz/m
Md =
1130 As =2.29
kgf.m/m cm3/m
(28.0 c/20 -
Barra PAR2 As = 2._51 cmz/m)
PAR3 2.39 fiss = 0.00
cm2/m mm
A's =
0.00
cmz/m
Md =
1130 As =2.29
kgf.m/m | Fd=0.34tf cmz/m
Situacéo: GE (28.0 /20 -
Barra PAR3 As = As =0.01 2._51 cmz/m)
PAR? 2.29 cm2/m fiss = 0.00
cmz/m A's = 0.00 mm
A's = cm2/m
0.00
cmz/m
Md =
1130 Fd=0.42 As =2.29
kgf.m/m tf cmz/m
Situacao: (28.0 ¢/20 -
Barra PAR4 As = PE 2.51 cm?/m)
PAR? 2.29 As =0.05 fiss = 0.00
2 2
cm2/m cmz/m mm
A's = A's = 0.05
0.00 cmz/m
cm?/m
Md = Fd=0.42 As =2.29
Barra PAR?2 1130 _ tf cmz/m
PAR4 kgf.m/m Situacao: (28.0 /20 -
GE 2.51 cm?/m)
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As = As =0.13 fiss = 0.00
2.29 cmz/m mm
cmz/m A's =0.00
A's = cmz/m
0.00
cm3/m
Md =
1130 Fd =0.42 As =2.29
kgf.m/m tf cm?/m
Situacao: (28.0 /20 -
Barra PARL As = PE 2.51 cm?/m)
2.29 As =0.05 fiss = 0.00
PAR4 ) )
cmz/m cmz/m mm
A's = A's =0.05
0.00 cmz/m
cm3/m
Md =
1130 Fd =0.42 As =2.29
kgf.m/m tf cm3/m
Situagao: (28.0 /20 -
Barra PAR4 As = GE 2.51 cm?/m)
2.29 As =0.13 fiss = 0.00
PAR1 " )
cmz/m cmz/m mm
A's = A's =0.00
0.00 cmz/m
cm3/m
Md =
1130 As =2.29
kgf.m/m Fd =0.34 tf cm3/m
Situagao: GE (28.0 /20 -
Barra PAR1 As = As =0.01 2._51 cmz/m)
PAR3 2.29 cmz/m fiss = 0.00
cmz/m A's =0.00 mm
A's = cmz/m
0.00
cmz/m
Md =
1130 As =2.29
kgf.m/m cmz/m
(8.0 c/20 -
Barra PAR3 As = 2._51 cmz/m)
PARL 2.39 fiss = 0.00
cmz/m mm
A's =
0.00
cm3/m
8. ETA - CASA DE QUIMICA
8.1 RESUMO DOS RESULTADOS
8.1.1 Cargas verticais
e Peso proprio = 31.53 tf
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NOSSa <V!(V]Ux] e o tuturo

8.1.2

8.1.3

8.14

Adicional = 27.59 tf
Acidental = 12.85 tf

Total = 71.98 tf

Area aproximada = 71.77 m?2
Relacdo = 1002.91 kgf/mz2
Deslocamento horizontal
X+ =0.00 cm (limite 0.24)
X-=0.00 cm (limite 0.24)
Y+ =0.01 cm (limite 0.24)

Y- =0.01 cm (limite 0.24)
Verificagao de estabilidade (Gama-Z)
X+ =1.03 (limite 1.10)

X- = 1.02 (limite 1.10)

Y+ = 1.03 (limite 1.10)

Y- = 1.02 (limite 1.10)

Analise de 22 ordem

Processo P-Delta

Deslocamentos no topo da edificagéo:

Vento X+: 0.01 »» 0.01 (+2.12%)

Vento X-: 0.01 »» 0.01 (+2.12%)

Vento Y+: 0.06 »» 0.06 (+2.69%)

Vento Y-: 0.06 »» 0.06 (+2.69%)
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Desaprumo X+: 0.02 »» 0.02 (+2.23%)

Desaprumo X-: 0.02 »» 0.02 (+2.23%)

Desaprumo Y+: 0.02 »» 0.03 (+2.89%)

Desaprumo Y-: 0.02 »» 0.03 (+2.89%)
8.2 VERIFICAGAO DE ESTABILIDADE GLOBAL DA ESTRUTURA

8.2.1 Maior coeficiente Gama-Z

Combinacdo: 1.3G1+1.4G2+1.3S+1.2R+1.4Q+1.1A+0.72T1+0.84V1+0.84D1
Altura Carga Carga Deslocamento Mor;aento Momento
Pavimento | relativa | vertical | horizontal horizontal ordém tombamento | Gama-Z
(cm) (tf) (tH) (cm) (kgf.m) (kgf.m)
NIVEL 02 402.00 31.71 0.06 0.02 5.53 222.89 103
NIVEL 01 150.00 |  65.90 0.01 0.00 1.00 2029 | ;i =1 10)
TOTAL 6.53 243.18 '

8.2.2 Limitagoes

Em estruturas com Gama-Z maior que 1.10 é necessério fazer a verificacao dos efeitos de 22 ordem

com a analise P-Delta.

O Gama-Z € um parametro de estabilidade para avaliacdo de estruturas simétricas (tanto geometria
guanto carregamento) e edificacdes com mais de 4 pavimentos. Nos demais casos, recomenda-se

a verificag@o dos efeitos de 22 ordem com a analise P-Delta.

8.2.3 Coeficiente Gama-Z por combinacgao

Moment
o Momento
Combinacéo 2a. tombament Ga;na

ordem (kg(f) m) i

(kgf.m) '
1.3G1+1.4G2+1.35+0.72T1+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+0.72T1+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+0.72T1+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+0.72T1+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+0.72T1+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.35+0.72T1+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.35+0.72T1+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.35+0.72T1+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+0.72T2+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+0.72T2+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+0.72T2+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+0.72T2+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+0.72T2+1.4V1+0.84D1 5.50 405.31 1.01
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1.3G1+1.4G2+1.35+0.72T72+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.35+0.72T2+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S+0.72T2+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T1+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T1+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T1+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S5+0.980Q+1.1A+0.72T1+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T1+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T1+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980Q0+1.1A+0.72T1+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.3S5+0.980Q+1.1A+0.72T1+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T72+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T72+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T72+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+0.72T72+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+0.72T2+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+0.72T2+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+0.72T2+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+0.72T2+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T1+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T1+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T1+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T1+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T1+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T1+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T1+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T1+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T2+0.84V1+0.84D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T2+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T2+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T2+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T2+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T2+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T2+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T2+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.72T2+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.84V1+0.84D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.84V2+0.84D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.84V3+0.84D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.84V3+1.4D3 24.73 1044.87 1.02
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1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+0.84V4+0.84D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.98Q+1.1A+1.1AS+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.3S+0.980Q+1.1A+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.3S5+0.980+1.1A+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+0.84V3+0.84D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+0.84V4+0.84D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T1+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T2+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.7272+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T2+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T72+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T2+0.84V3+0.84D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T72+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T2+0.84V4+0.84D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T72+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T72+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.1AS+0.72T2+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T72+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.72T2+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S5+1.1AS+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.84V3+0.84D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.1AS+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.1AS+0.84V4+0.84D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+1.1AS+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.1AS+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.1AS+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.35+1.1AS+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.35+1.1AS+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T1+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T1+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T1+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T1+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T1+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.35+1.2R+0.72T1+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T1+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.72T1+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T2+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T2+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.72T2+0.84V3+1.4D3 21.02 1044.87 1.02
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1.3G1+1.4G2+1.3S+1.2R+0.72T2+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+0.72T2+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.2R+0.72T2+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.35+1.2R+0.72T2+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.72T2+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+0.72T1+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+0.72T1+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+0.72T1+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+0.72T1+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+0.72T1+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+0.72T1+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+0.72T1+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+0.72T1+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980Q+1.1A+0.72T2+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980Q+1.1A+0.72T2+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+0.98Q+1.1A+0.72T2+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+0.980Q+1.1A+0.72T2+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+0.980Q+1.1A+0.72T2+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+1.2R+0.98Q+1.1A+0.72T2+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+1.2R+0.98Q+1.1A+0.72T2+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+0.980Q+1.1A+0.72T2+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980Q+1.1A+0.84V4+1.4D4 17.53 1044.87 1.02
é.fG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T1+O.84V1+0.84 5.62 243.18 1.02
é.fGl+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T1+0.84V1+1.4 5.62 243.18 1.02
é.gG1+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.1AS+0.72T1+0.84V2+0.84 5.28 243.18 1.02
é.gGh1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T1+0.84V2+1.4 5.28 243.18 1.02
é.gG1+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.1AS+0.72T1+0.84V3+0.84 2473 1044.87 1.02
é.§61+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T1+0.84V3+1.4 2473 1044.87 1.02
é.le+1.4G2+1.35+1.2R+0.98Q+1.1A+1.lAS+0.72T1+O.84V4+O.84 17.53 1044.87 1.02
é.le+1.4Gz+1.35+1.2R+0.98Q+1.1A+1.1AS+0.72T1+O.84V4+1.4 17.53 1044.87 1.02
é.fGl+1.4GZ+1.35+1.2R+0.98Q+1.1A+1.1AS+0.72T1+1.4V1+O.84 771 405.31 1.02
é.gGl+1.4GZ+1.SS+1.2R+O.98Q+1.1A+1.1AS+0.72T1+1.4V2+O.84 707 405.31 102
é.gGl+1.4GZ+1.SS+1.2R+O.98Q+1.1A+1.1AS+0.72T1+1.4V3+O.84 38.74 1741.45 102
é.iGl+1.4G2+1.38+1.2R+0.98Q+1.1A+1.1AS+0.72T1+1.4V4+0.84 3152 1741 45 1.02
é.fG1+1.4G2+1.38+1.2R+0.98Q+1.1A+1.1AS+0.72T2+O.84V1+0.84 5.62 243.18 1.02
é.'fGl+1.4G2+1.38+1.2R+0.98Q+1.1A+1.1AS+0.72T2+O.84V1+1.4 5.62 243.18 1.02
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1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T2+0.84V2+0.84

D2 5.28 243.18 1.02
]b.gG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T2+O.84V2+1.4 5.28 243.18 1.02
]b.gG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T2+O.84V3+O.84 2473 1044.87 1.02
]b.si,SG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T2+O.84V3+1.4 2473 1044.87 1.02
]b.jG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T2+O.84V4+O.84 1753 1044.87 1.02
]6le+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T2+O.84V4+1.4 1753 1044.87 1.02
]b.fG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T2+1.4V1+O.84 771 405.31 1.02
é.§G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+O.72T2+1.4V2+0.84 7.07 405.31 1.02
é.gGl+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.1AS+0.72T2+1.4V3+O.84 38.74 1741.45 1.02
é.le+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.1AS+0.72T2+1.4V4+O.84 3152 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.84V1+0.84D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+1.1AS+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.84V2+0.84D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+1.1AS+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.84V3+0.84D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.98Q+1.1A+1.1AS+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.84V4+0.84D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.98Q+1.1A+1.1AS+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+1.1AS+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980Q+1.1A+1.1AS+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.98Q+1.1A+1.1AS+1.4Vv3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.98Q+1.1A+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+0.84V3+0.84D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+0.84V4+0.84D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T1+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+0.84V3+0.84D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+0.84V4+0.84D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.72T2+1.4V2+0.84D2 6.81 405.31 1.02
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1.3G1+1.4G2+1.3S5+1.2R+1.1AS+0.72T2+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.1AS+0.72T2+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.1AS+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.84V3+0.84D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+0.84V4+0.84D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.1AS+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.1AS+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.2R+1.1AS+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+1.1AS+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+1.4Q+1.1A+0.72T1+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.3S5+1.2R+1.4Q+1.1A+0.72T1+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.4Q+1.1A+0.72T1+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.2R+1.4Q+1.1A+0.72T1+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.4Q+1.1A+0.72T2+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.2R+1.4Q+1.1A+0.72T2+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+1.4Q+1.1A+0.72T2+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.2R+1.4Q+1.1A+0.72T2+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.4Q+1.1A+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.3S+1.2R+1.4Q+1.1A+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.4Q+1.1A+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.3S+1.2R+1.4Q+1.1A+0.84V4+0.84D4 18.30 1044.87 1.02
é.fGl+1.4GZ+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T1+O.84V1+0.84 6.53 243.18 1.03
é.gGh1.4GZ+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T1+O.84V2+0.84 5.48 243.18 1.02
é.gGh1.4GZ+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T1+O.84V3+0.84 26.38 1044.87 1.03
é.261+1.4GZ+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T1+0.84V4+0.84 18.30 1044.87 1.02
é.fGl+1.4GZ+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V1+0.84 6.53 243.18 1.03
E.SGH1.4GZ+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V2+0.84 5.48 243.18 1.02
é.§>61+1.462+1.35+1.2R+1.4Q+1.1A+1.lAS+0.72T2+O.84V3+O.84 26.38 1044.87 103
é.le+1.4Gz+1.35+1.2R+1.4Q+1.1A+1.lAS+0.72T2+O.84V4+O.84 18.30 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+1.4Q+1.1A+1.1AS+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.2R+1.4Q+1.1A+1.1AS+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.4Q+1.1A+1.1AS+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.3S5+1.2R+1.4Q+1.1A+1.1AS+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.2R+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.3S+1.2R+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.72T71+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.72T1+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.72T71+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.72T1+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.7272+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.72T72+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.72T72+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.72T72+0.84V4+0.84D4 18.30 1044.87 1.02
76

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107

tel.: (82) 3316.3627 - www.encibra.com.br



ENCIBRA S.A.

Estudos e Projetos de Engenharia

A ) CaSalL

Nossa agua é o futuro

1.3G1+1.4G2+1.35+1.4Q+1.1A+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.3S5+1.4Q+1.1A+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.3S5+1.40+1.1A+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.4Q0+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.4Q+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.3S5+1.4Q+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.3S5+1.40+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.4Q+1.1A+1.1AS+0.72T2+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.4Q+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.3S5+1.4Q+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.3S5+1.40+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.35+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.35+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.3S+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.35+1.4V4+0.84D4 27.87 1741.45 1.02
G1+G2+S+0.72T71+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+0.72T1+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+0.72T71+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+0.72T71+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+0.72T1+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+0.72T1+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+0.72T1+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+0.72T1+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+0.7272+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+0.72T72+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+0.72T72+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+0.7272+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+0.72T72+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+0.72T72+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+0.72T72+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+0.72T72+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S5+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+0.980Q+1.1A+0.72T1+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+0.980Q+1.1A+0.72T1+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+0.72T1+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+0.72T1+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980Q+1.1A+0.72T1+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980Q+1.1A+0.72T1+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980Q+1.1A+0.72T1+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S5+0.980Q+1.1A+0.72T1+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980Q+1.1A+0.72T2+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+0.980Q+1.1A+0.72T2+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+0.72T2+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S5+0.980Q+1.1A+0.72T2+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980Q+1.1A+0.72T2+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980Q+1.1A+0.72T2+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980Q+1.1A+0.72T2+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S5+0.980Q+1.1A+0.72T2+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980Q+1.1A+0.84V1+1.4D1 4.25 243.18 1.02
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G1+G2+S+0.980+1.1A+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T71+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T1+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T72+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980+1.1A+1.1AS+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980Q+1.1A+1.1AS+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S5+0.980Q+1.1A+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980Q+1.1A+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S5+0.980Q+1.1A+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980Q+1.1A+1.4v4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.1AS5+0.72T1+0.84V1+0.84D1 2.66 243.18 1.01
G1+G2+S+1.1AS+0.72T1+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+1.1AS+0.72T1+0.84V2+0.84D2 3.25 243.18 1.01
G1+G2+S+1.1AS+0.72T1+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.1AS+0.72T1+0.84V3+0.84D3 15.32 1044.87 1.01
G1+G2+S+1.1AS+0.72T1+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.1AS+0.72T1+0.84V4+0.84D4 12.27 1044.87 1.01
G1+G2+S+1.1AS+0.72T1+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.1AS+0.72T1+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.1AS+0.72T1+1.4Vv2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.1AS+0.72T1+1.4Vv3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.1AS+0.72T1+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+1.1AS+0.72T2+0.84V1+0.84D1 2.66 243.18 1.01
G1+G2+S+1.1AS+0.72T2+0.84V1+1.4D1 2.66 243.18 1.01
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G1+G2+S+1.1AS+0.72T2+0.84V2+0.84D2 3.25 243.18 1.01
G1+G2+S+1.1AS+0.72T2+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.1AS+0.72T2+0.84V3+0.84D3 15.32 1044.87 1.01
G1+G2+S+1.1AS+0.72T2+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.1AS+0.72T72+0.84V4+0.84D4 12.27 1044.87 1.01
G1+G2+S+1.1AS+0.72T2+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.1AS+0.72T2+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.1AS+0.72T2+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.1AS+0.72T2+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.1AS+0.72T2+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+1.1AS+0.84V1+0.84D1 2.66 243.18 1.01
G1+G2+S+1.1AS+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+1.1AS+0.84V2+0.84D2 3.25 243.18 1.01
G1+G2+S+1.1AS+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.1AS+0.84V3+0.84D3 15.32 1044.87 1.01
G1+G2+S+1.1AS+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.1AS5+0.84V4+0.84D4 12.27 1044.87 1.01
G1+G2+S+1.1AS5+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.1AS+1.4V1+0.84D1 411 405.31 1.01
G1+G2+S+1.1AS+1.4v2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.1AS5+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.1AS+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+1.2R+0.72T1+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+1.2R+0.72T1+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.2R+0.72T1+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.2R+0.72T1+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.2R+0.72T1+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.2R+0.72T1+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.2R+0.72T1+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.2R+0.72T1+1.4v4+0.84D4 21.43 1741.45 1.01
G1+G2+S+1.2R+0.72T2+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+1.2R+0.72T2+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.2R+0.72T2+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.2R+0.72T2+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.2R+0.72T2+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.2R+0.72T2+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.2R+0.72T2+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.2R+0.72T2+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+1.2R+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+1.2R+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.2R+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.2R+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+0.72T1+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980+1.1A+0.72T1+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980+1.1A+0.72T1+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980+1.1A+0.72T1+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+0.72T1+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+1.2R+0.980+1.1A+0.72T1+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+1.2R+0.980+1.1A+0.72T1+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+1.2R+0.980+1.1A+0.72T1+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.2R+0.980+1.1A+0.72T72+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980+1.1A+0.72T2+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980+1.1A+0.72T2+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980+1.1A+0.72T2+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+0.72T2+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+1.2R+0.980+1.1A+0.72T2+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+1.2R+0.980+1.1A+0.72T2+1.4V3+0.84D3 29.82 1741.45 1.02
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G1+G2+S+1.2R+0.980+1.1A+0.72T2+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.2R+0.980+1.1A+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980+1.1A+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980+1.1A+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980+1.1A+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+1.2R+0.980Q0+1.1A+1.1AS+0.72T1+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T1+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T72+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.72T2+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980Q0+1.1A+1.1AS+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980Q+1.1A+1.1AS+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.2R+0.980+1.1A+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+1.2R+0.980Q+1.1A+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+1.2R+0.980Q+1.1A+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+1.2R+0.980Q+1.1A+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+0.84V1+0.84D1 2.66 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+0.84V2+0.84D2 3.25 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+0.84V3+0.84D3 15.32 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+0.84V4+0.84D4 12.27 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.2R+1.1AS+0.72T1+1.4V4+0.84D4 21.43 1741.45 1.01
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G1+G2+S+1.2R+1.1AS+0.72T2+0.84V1+0.84D1 2.66 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.72T72+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+0.84V2+0.84D2 3.25 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+0.84V3+0.84D3 15.32 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+0.84V4+0.84D4 12.27 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+1.4V1+0.84D1 411 405.31 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.2R+1.1AS+0.72T2+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+1.2R+1.1AS+0.84V1+0.84D1 2.66 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.84V2+0.84D2 3.25 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+1.2R+1.1AS+0.84V3+0.84D3 15.32 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.84V4+0.84D4 12.27 1044.87 1.01
G1+G2+S+1.2R+1.1AS+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.2R+1.1AS+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.2R+1.1AS+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.2R+1.1AS+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.2R+1.1AS+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+1.2R+1.40+1.1A+0.72T71+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+0.72T1+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+0.72T1+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40Q+1.1A+0.72T1+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40Q+1.1A+0.72T72+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+0.72T2+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+0.72T72+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40Q+1.1A+0.72T2+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.4Q+1.1A+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.4Q+1.1A+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.4Q+1.1A+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.4Q+1.1A+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.72T2+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40Q+1.1A+1.1AS+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40+1.1A+1.1AS+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40+1.1A+1.1AS+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40+1.1A+1.1AS+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.2R+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.2R+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.2R+1.4V4+0.84D4 21.43 1741.45 1.01
G1+G2+S+1.40Q+1.1A+0.72T1+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.40Q+1.1A+0.72T1+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.40Q+1.1A+0.72T1+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.4Q+1.1A+0.72T1+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.4Q+1.1A+0.72T72+0.84V1+0.84D1 5.05 243.18 1.02
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G1+G2+S+1.4Q+1.1A+0.72T72+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.40Q+1.1A+0.72T2+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.40Q+1.1A+0.72T2+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.40+1.1A+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.40+1.1A+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.40+1.1A+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.4Q+1.1A+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.40Q+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.40Q+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.40Q+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.4Q+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.40Q+1.1A+1.1AS+0.72T2+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.40Q+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.40Q+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.4Q+1.1A+1.1AS+0.72T72+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.40Q+1.1A+1.1AS+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.4Q+1.1A+1.1AS+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.4Q+1.1A+1.1AS+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.4Q+1.1A+1.1AS+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+1.4V4+0.84D4 21.43 1741.45 1.01
8.3 RELATORIO DE ESFORGOS NAS FUNDAGOES POR ELEMENTOS
Fundacédo S1
Combinacgéo N Mx My VX vy M
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso préprio (G1) 2.82 0.00 0.00 -0.22 0.07 0.00

Adicional (G2) 2.37 0.00 0.00 -0.82 0.22 0.00

Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00

Acidental (Q) 1.03 0.00 0.00 -0.27 0.09 0.00

Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00

Vento X+ (V1) -0.01 0.00 0.00 0.01 0.00 0.00

Vento X- (V2) 0.01 0.00 0.00 -0.01 0.00 0.00

Vento Y+ (V3) 0.09 0.00 0.00 0.00 0.05 0.00

Vento Y- (V4) -0.09 0.00 0.00 0.00 -0.05 0.00

Desaprumo X+ (D1) -0.01 0.00 0.00 0.03 0.00 0.00

Desaprumo X- (D2) 0.01 0.00 0.00 -0.03 0.00 0.00

Desaprumo Y+ (D3) 0.04 0.00 0.00 0.00 0.03 0.00

Desaprumo Y- (D4) -0.04 0.00 0.00 0.00 -0.03 0.00

Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00

Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00

Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00

Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00

G1+G2 5.19 0.00 0.00 -1.04 0.29 0.00

G1+G2+0.6V1+D1 5.17 0.00 0.00 -1.01 0.29 0.00

G1+G2+0.6V2+D2 5.21 0.00 0.00 -1.08 0.29 0.00

G1+G2+0.6V3+D3 5.28 0.00 0.00 -1.04 0.36 0.00

G1+G2+0.6V4+D4 5.10 0.00 0.00 -1.05 0.22 0.00

G1+G2+0.7Q+0.6V1+D1 5.89 0.00 0.00 -1.20 0.35 0.00

G1+G2+0.7Q+0.6V2+D2 5.93 0.00 0.00 -1.26 0.35 0.00

G1+G2+0.7Q+0.6V3+D3 6.00 0.00 0.00 -1.23 0.42 0.00

G1+G2+0.7Q+0.6V4+D4 5.82 0.00 0.00 -1.23 0.28 0.00

G1+G2+0.7Q+V1+0.6D1 5.90 0.00 0.00 -1.21 0.35 0.00

G1+G2+0.7Q+V2+0.6D2 5.93 0.00 0.00 -1.25 0.35 0.00
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G1+G2+0.7Q+V3+0.6D3 6.02 0.00 0.00 -1.23 0.42 0.00
G1+G2+0.7Q+V4+0.6D4 5.80 0.00 0.00 -1.23 0.28 0.00
G1+G2+D1 5.18 0.00 0.00 -1.02 0.29 0.00
G1+G2+D2 5.20 0.00 0.00 -1.07 0.29 0.00
G1+G2+D3 5.23 0.00 0.00 -1.05 0.32 0.00
G1+G2+D4 5.15 0.00 0.00 -1.04 0.25 0.00
G1+G2+Q 6.22 0.00 0.00 -1.31 0.38 0.00
G1+G2+Q+0.6V1+0.6D1 6.21 0.00 0.00 -1.29 0.38 0.00
G1+G2+Q+0.6V2+0.6D2 6.23 0.00 0.00 -1.33 0.38 0.00
G1+G2+Q+0.6V3+0.6D3 6.29 0.00 0.00 -1.31 0.43 0.00
G1+G2+Q+0.6V4+0.6D4 6.15 0.00 0.00 -1.31 0.32 0.00
G1+G2+Q+D1 6.21 0.00 0.00 -1.28 0.38 0.00
G1+G2+Q+D2 6.23 0.00 0.00 -1.34 0.38 0.00
G1+G2+Q+D3 6.26 0.00 0.00 -1.31 0.41 0.00
G1+G2+Q+D4 6.18 0.00 0.00 -1.31 0.34 0.00
G1+G2+V1+0.6D1 5.17 0.00 0.00 -1.02 0.29 0.00
G1+G2+V2+0.6D2 5.21 0.00 0.00 -1.07 0.29 0.00
G1+G2+V3+0.6D3 5.30 0.00 0.00 -1.04 0.36 0.00
G1+G2+V4+0.6D4 5.08 0.00 0.00 -1.05 0.21 0.00

Fundacédo S2
Combinacéo N Mx My VX vy Mt

(tf) (kgf.m) | (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 4.45 0.00 0.00 0.11 0.13 0.00
Adicional (G2) 3.80 0.00 0.00 0.27 0.23 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.99 0.00 0.00 0.12 0.17 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.01 0.00 0.00
Vento X- (V2) 0.00 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) 0.09 0.00 0.00 0.00 0.04 0.00
Vento Y- (V4) -0.09 0.00 0.00 0.00 -0.04 0.00
Desaprumo X+ (D1) -0.01 0.00 0.00 0.03 0.00 0.00
Desaprumo X- (D2) 0.01 0.00 0.00 -0.03 0.00 0.00
Desaprumo Y+ (D3) 0.04 0.00 0.00 0.00 0.03 0.00
Desaprumo Y- (D4) -0.04 0.00 0.00 0.00 -0.03 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2 8.25 0.00 0.00 0.38 0.36 0.00
G1+G2+0.6V1+D1 8.24 0.00 0.00 0.42 0.36 0.00
G1+G2+0.6V2+D2 8.25 0.00 0.00 0.34 0.36 0.00
G1+G2+0.6V3+D3 8.34 0.00 0.00 0.38 0.41 0.00
G1+G2+0.6V4+D4 8.16 0.00 0.00 0.38 0.30 0.00
G1+G2+0.7Q+0.6V1+D1 9.63 0.00 0.00 0.51 0.47 0.00
G1+G2+0.7Q+0.6V2+D2 9.65 0.00 0.00 0.42 0.47 0.00
G1+G2+0.7Q+0.6V3+D3 9.73 0.00 0.00 0.46 0.53 0.00
G1+G2+0.7Q+0.6V4+D4 9.55 0.00 0.00 0.47 0.42 0.00
G1+G2+0.7Q+V1+0.6D1 9.63 0.00 0.00 0.50 0.47 0.00
G1+G2+0.7Q+V2+0.6D2 9.64 0.00 0.00 0.43 0.47 0.00
G1+G2+0.7Q+V3+0.6D3 9.75 0.00 0.00 0.46 0.53 0.00
G1+G2+0.7Q+V4+0.6D4 9.53 0.00 0.00 0.47 0.42 0.00
G1+G2+D1 8.24 0.00 0.00 041 0.36 0.00
G1+G2+D2 8.25 0.00 0.00 0.34 0.36 0.00
G1+G2+D3 8.28 0.00 0.00 0.38 0.39 0.00
G1+G2+D4 8.21 0.00 0.00 0.38 0.33 0.00
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G1+G2+Q 10.23 0.00 0.00 0.50 0.52 0.00
G1+G2+Q+0.6V1+0.6D1 10.23 0.00 0.00 0.53 0.52 0.00
G1+G2+Q+0.6V2+0.6D2 10.24 0.00 0.00 0.47 0.52 0.00
G1+G2+Q+0.6V3+0.6D3 10.31 0.00 0.00 0.50 0.56 0.00
G1+G2+Q+0.6V4+0.6D4 10.16 0.00 0.00 0.50 0.48 0.00

G1+G2+Q+D1 10.23 0.00 0.00 0.54 0.52 0.00
G1+G2+Q+D2 10.24 0.00 0.00 0.47 0.52 0.00
G1+G2+Q+D3 10.27 0.00 0.00 0.50 0.55 0.00
G1+G2+Q+D4 10.20 0.00 0.00 0.50 0.49 0.00
G1+G2+V1+0.6D1 8.24 0.00 0.00 0.41 0.36 0.00
G1+G2+V2+0.6D2 8.25 0.00 0.00 0.34 0.36 0.00
G1+G2+V3+0.6D3 8.36 0.00 0.00 0.38 0.41 0.00
G1+G2+V4+0.6D4 8.14 0.00 0.00 0.38 0.30 0.00
Fundacédo S3
Combinacéo N Mx My VX vy Mt
(tf) (kgf.m) (kgf.m) (tF) (tf) (kgf/m)
Peso proprio (G1) 4.98 0.00 0.00 -0.23 0.17 0.00
Adicional (G2) 4.56 0.00 0.00 -0.45 0.32 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.98 0.00 0.00 -0.14 0.14 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.02 0.00 0.00
Vento X- (V2) 0.00 0.00 0.00 -0.02 0.00 0.00
Vento Y+ (V3) 0.10 0.00 0.00 0.00 0.06 0.00
Vento Y- (V4) -0.10 0.00 0.00 0.00 -0.06 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 0.05 0.00 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 -0.05 0.00 0.00
Desaprumo Y+ (D3) 0.05 0.00 0.00 0.00 0.04 0.00
Desaprumo Y- (D4) -0.05 0.00 0.00 0.00 -0.04 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2 9.54 0.00 0.00 -0.68 0.49 0.00
G1+G2+0.6V1+D1 9.54 0.00 0.00 -0.62 0.49 0.00
G1+G2+0.6V2+D2 9.54 0.00 0.00 -0.73 0.49 0.00
G1+G2+0.6V3+D3 9.65 0.00 0.00 -0.68 0.57 0.00
G1+G2+0.6V4+D4 9.43 0.00 0.00 -0.68 0.42 0.00
G1+G2+0.7Q+0.6V1+D1 10.93 0.00 0.00 -0.72 0.59 0.00
G1+G2+0.7Q+0.6V2+D2 10.92 0.00 0.00 -0.83 0.59 0.00
G1+G2+0.7Q+0.6V3+D3 11.03 0.00 0.00 -0.78 0.67 0.00
G1+G2+0.7Q+0.6V4+D4 10.82 0.00 0.00 -0.78 0.52 0.00
G1+G2+0.7Q+V1+0.6D1 10.92 0.00 0.00 -0.74 0.59 0.00
G1+G2+0.7Q+V2+0.6D2 10.92 0.00 0.00 -0.82 0.59 0.00
G1+G2+0.7Q+V3+0.6D3 11.05 0.00 0.00 -0.78 0.67 0.00
G1+G2+0.7Q+V4+0.6D4 10.79 0.00 0.00 -0.78 0.51 0.00

G1+G2+D1 9.54 0.00 0.00 -0.63 0.49 0.00

G1+G2+D2 9.54 0.00 0.00 -0.72 0.49 0.00

G1+G2+D3 9.59 0.00 0.00 -0.68 0.53 0.00

G1+G2+D4 9.49 0.00 0.00 -0.68 0.46 0.00

G1+G2+Q 11.52 0.00 0.00 -0.82 0.63 0.00
G1+G2+Q+0.6V1+0.6D1 11.52 0.00 0.00 -0.78 0.63 0.00
G1+G2+Q+0.6V2+0.6D2 11.52 0.00 0.00 -0.86 0.63 0.00
G1+G2+Q+0.6V3+0.6D3 11.61 0.00 0.00 -0.82 0.69 0.00
G1+G2+Q+0.6V4+0.6D4 11.43 0.00 0.00 -0.82 0.58 0.00

G1+G2+Q+D1 11.52 0.00 0.00 -0.78 0.63 0.00
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G1+G2+Q+D2 11.52 0.00 0.00 -0.87 0.63 0.00
G1+G2+Q+D3 11.56 0.00 0.00 -0.82 0.67 0.00
G1+G2+Q+D4 11.47 0.00 0.00 -0.82 0.60 0.00
G1+G2+V1+0.6D1 9.54 0.00 0.00 -0.64 0.49 0.00
G1+G2+V2+0.6D2 9.54 0.00 0.00 -0.72 0.49 0.00
G1+G2+V3+0.6D3 9.67 0.00 0.00 -0.68 0.58 0.00
G1+G2+V4+0.6D4 9.41 0.00 0.00 -0.68 0.41 0.00
Fundacdo S4
Combinacéo N Mx My VX vy M
(tf) (kgf.m) (kgf.m) (th) (th) (kgf/m)
Peso proprio (G1) 3.18 0.00 0.00 0.36 0.09 0.00
Adicional (G2) 2.85 0.00 0.00 0.99 0.20 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.08 0.00 0.00 0.30 0.05 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.01 0.00 0.00 0.01 0.00 0.00
Vento X- (V2) -0.01 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) 0.08 0.00 0.00 0.00 0.04 0.00
Vento Y- (V4) -0.08 0.00 0.00 0.00 -0.04 0.00
Desaprumo X+ (D1) 0.02 0.00 0.00 0.03 0.00 0.00
Desaprumo X- (D2) -0.02 0.00 0.00 -0.03 0.00 0.00
Desaprumo Y+ (D3) 0.03 0.00 0.00 0.00 0.03 0.00
Desaprumo Y- (D4) -0.03 0.00 0.00 0.00 -0.03 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2 6.03 0.00 0.00 1.35 0.28 0.00
G1+G2+0.6V1+D1 6.06 0.00 0.00 1.38 0.28 0.00
G1+G2+0.6V2+D2 6.01 0.00 0.00 1.32 0.28 0.00
G1+G2+0.6V3+D3 6.11 0.00 0.00 1.34 0.34 0.00
G1+G2+0.6V4+D4 5.95 0.00 0.00 1.35 0.23 0.00
G1+G2+0.7Q+0.6V1+D1 6.81 0.00 0.00 1.59 0.32 0.00
G1+G2+0.7Q+0.6V2+D2 6.76 0.00 0.00 1.53 0.32 0.00
G1+G2+0.7Q+0.6V3+D3 6.86 0.00 0.00 1.55 0.37 0.00
G1+G2+0.7Q+0.6V4+D4 6.71 0.00 0.00 1.56 0.27 0.00
G1+G2+0.7Q+V1+0.6D1 6.81 0.00 0.00 1.58 0.32 0.00
G1+G2+0.7Q+V2+0.6D2 6.76 0.00 0.00 1.54 0.32 0.00
G1+G2+0.7Q+V3+0.6D3 6.88 0.00 0.00 1.55 0.38 0.00
G1+G2+0.7Q+V4+0.6D4 6.69 0.00 0.00 1.56 0.26 0.00
G1+G2+D1 6.05 0.00 0.00 1.37 0.28 0.00
G1+G2+D2 6.01 0.00 0.00 1.32 0.28 0.00
G1+G2+D3 6.06 0.00 0.00 1.34 0.32 0.00
G1+G2+D4 6.00 0.00 0.00 1.35 0.25 0.00
G1+G2+Q 7.11 0.00 0.00 1.65 0.34 0.00
G1+G2+Q+0.6V1+0.6D1 7.13 0.00 0.00 1.67 0.34 0.00
G1+G2+Q+0.6V2+0.6D2 7.09 0.00 0.00 1.63 0.34 0.00
G1+G2+Q+0.6V3+0.6D3 7.17 0.00 0.00 1.64 0.38 0.00
G1+G2+Q+0.6V4+0.6D4 7.04 0.00 0.00 1.65 0.29 0.00
G1+G2+Q+D1 7.13 0.00 0.00 1.68 0.34 0.00
G1+G2+Q+D2 7.09 0.00 0.00 1.62 0.34 0.00
G1+G2+Q+D3 7.14 0.00 0.00 1.64 0.37 0.00
G1+G2+Q+D4 7.07 0.00 0.00 1.65 0.30 0.00
G1+G2+V1+0.6D1 6.05 0.00 0.00 1.37 0.28 0.00
G1+G2+V2+0.6D2 6.01 0.00 0.00 1.32 0.28 0.00
G1+G2+V3+0.6D3 6.13 0.00 0.00 1.34 0.34 0.00
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| G1+G2+Vv4+0.6D4 | 5.93 0.00 | 0.00] 1.35] 0.23] 0.00 |
Fundacdo S5
Combinacao N Mx My VX vy M
(tf) (kgf.m) | (kgf.m) (tf) (tf) (kgf/m)
Peso préprio (G1) 3.13 0.00 0.00| -0.33| -0.07 0.00
Adicional (G2) 2.53 0.00 0.00| -085| -0.21 0.00
Solo (S) 0.00 0.00 0.00| 0.00] 0.00 0.00
Acidental (Q) 1.28 0.00 0.00| -0.40| -0.09 0.00
Agua (A) 0.00 0.00 0.00| 0.00] 0.00 0.00
Vento X+ (V1) -0.01 0.00 0.00| 0.00] 0.00 0.00
Vento X- (V2) 0.01 0.00 0.00| 0.00] 0.00 0.00
Vento Y+ (V3) -0.09 0.00 0.00| 0.00] 0.03 0.00
Vento Y- (V4) 0.09 0.00 0.00| 0.00] -0.03 0.00
Desaprumo X+ (D1) -0.01 0.00 0.00| 0.03] 0.00 0.00
Desaprumo X- (D2) 0.01 0.00 0.00| -0.03]| 0.00 0.00
Desaprumo Y+ (D3) -0.04 0.00 0.00| 0.00] 0.03 0.00
Desaprumo Y- (D4) 0.04 0.00 0.00| 0.00] -0.03 0.00
Subpress&o (AS) 0.00 0.00 0.00| 0.00] 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00| 0.00] 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00| 0.00] 0.00 0.00
Retracéo (R) 0.00 0.00 0.00| 0.00] 0.00 0.00
G1+G2 5.67 0.00 0.00| -118] -0.28 0.00
G1+G2+0.6V1+D1 5.65 0.00 0.00| -115] -0.28 0.00
G1+G2+0.6V2+D2 5.68 0.00 0.00| -121] -0.28 0.00
G1+G2+0.6V3+D3 5.58 0.00 0.00| -118] -0.23 0.00
G1+G2+0.6V4+D4 5.75 0.00 0.00| -118] -0.33 0.00
G1+G2+0.7Q+0.6V1+D1 6.54 0.00 0.00| -1.43| -0.34 0.00
G1+G2+0.7Q+0.6V2+D2 6.58 0.00 0.00| -1.49| -0.34 0.00
G1+G2+0.7Q+0.6V3+D3 6.47 0.00 0.00 | -1.47| -0.29 0.00
G1+G2+0.7Q+0.6V4+D4 6.65 0.00 0.00| -1.46| -0.39 0.00
G1+G2+0.7Q+V1+0.6D1 6.54 0.00 0.00| -144| -0.34 0.00
G1+G2+0.7Q+V2+0.6D2 6.58 0.00 0.00| -1.49| -0.34 0.00
G1+G2+0.7Q+V3+0.6D3 6.45 0.00 0.00| -1.47] -0.29 0.00
G1+G2+0.7Q+V4+0.6D4 6.67 0.00 0.00| -1.46| -0.40 0.00
G1+G2+D1 5.65 0.00 0.00| -115| -0.28 0.00
G1+G2+D2 5.68 0.00 0.00| -121] -0.28 0.00
G1+G2+D3 5.63 0.00 0.00| -118] -0.25 0.00
G1+G2+D4 5.70 0.00 0.00| -118] -0.31 0.00
G1+G2+Q 6.94 0.00 0.00| -159| -0.37 0.00
G1+G2+Q+0.6V1+0.6D1 6.93 0.00 0.00| -157| -0.37 0.00
G1+G2+Q+0.6V2+0.6D2 6.96 0.00 0.00| -160| -0.37 0.00
G1+G2+Q+0.6V3+0.6D3 6.87 0.00 0.00| -159| -0.33 0.00
G1+G2+Q+0.6V4+0.6D4 7.02 0.00 0.00| -158| -0.41 0.00
G1+G2+Q+D1 6.93 0.00 0.00| -156| -0.37 0.00
G1+G2+Q+D2 6.96 0.00 0.00| -161] -0.37 0.00
G1+G2+Q+D3 6.91 0.00 0.00| -158| -0.34 0.00
G1+G2+Q+D4 6.98 0.00 0.00| -159] -0.40 0.00
G1+G2+V1+0.6D1 5.65 0.00 0.00| -116] -0.28 0.00
G1+G2+V2+0.6D2 5.68 0.00 0.00| -120] -0.28 0.00
G1+G2+V3+0.6D3 5.56 0.00 0.00| -118] -0.23 0.00
G1+G2+V4+0.6D4 5.77 0.00 0.00| -118] -0.33 0.00
Fundacdo S6

Combinacéo N Mx My VX vy Mt

(tf) (kgf.m) | (kgf.m) (tf) (tf) (kgf/m)

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107

tel.: (82) 3316.3627 - www.encibra.com.br

86



ENCIBRA S.A.

Estudos e Projetos de Engenharia

CaSaL

NOSSa "](JU”' e o tuturo

Peso proprio (G1) 4.68 0.00 0.00 0.12 -0.14 0.00
Adicional (G2) 3.97 0.00 0.00 0.28 -0.24 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 2.29 0.00 0.00 0.14 -0.17 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.01 0.00 0.00
Vento X- (V2) 0.00 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) -0.09 0.00 0.00 0.00 0.04 0.00
Vento Y- (V4) 0.09 0.00 0.00 0.00 -0.04 0.00
Desaprumo X+ (D1) -0.01 0.00 0.00 0.03 0.00 0.00
Desaprumo X- (D2) 0.01 0.00 0.00 -0.03 0.00 0.00
Desaprumo Y+ (D3) -0.04 0.00 0.00 0.00 0.03 0.00
Desaprumo Y- (D4) 0.04 0.00 0.00 0.00 -0.03 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2 8.65 0.00 0.00 0.40 -0.37 0.00
G1+G2+0.6V1+D1 8.64 0.00 0.00 0.44 -0.37 0.00
G1+G2+0.6V2+D2 8.66 0.00 0.00 0.36 -0.37 0.00
G1+G2+0.6V3+D3 8.56 0.00 0.00 0.40 -0.32 0.00
G1+G2+0.6V4+D4 8.74 0.00 0.00 0.40 -0.43 0.00
G1+G2+0.7Q+0.6V1+D1 10.25 0.00 0.00 0.55 -0.49 0.00
G1+G2+0.7Q+0.6V2+D2 10.26 0.00 0.00 0.46 -0.49 0.00
G1+G2+0.7Q+0.6V3+D3 10.16 0.00 0.00 0.50 -0.44 0.00
G1+G2+0.7Q+0.6V4+D4 10.34 0.00 0.00 0.50 -0.55 0.00
G1+G2+0.7Q+V1+0.6D1 10.25 0.00 0.00 0.54 -0.49 0.00
G1+G2+0.7Q+V2+0.6D2 10.26 0.00 0.00 0.47 -0.49 0.00
G1+G2+0.7Q+V3+0.6D3 10.14 0.00 0.00 0.50 -0.44 0.00
G1+G2+0.7Q+V4+0.6D4 10.36 0.00 0.00 0.50 -0.55 0.00
G1+G2+D1 8.64 0.00 0.00 0.44 -0.37 0.00
G1+G2+D2 8.66 0.00 0.00 0.37 -0.37 0.00
G1+G2+D3 8.61 0.00 0.00 0.40 -0.34 0.00
G1+G2+D4 8.69 0.00 0.00 0.40 -0.40 0.00
G1+G2+Q 10.94 0.00 0.00 0.55 -0.55 0.00
G1+G2+Q+0.6V1+0.6D1 10.94 0.00 0.00 0.57 -0.55 0.00
G1+G2+Q+0.6V2+0.6D2 10.95 0.00 0.00 0.52 -0.55 0.00
G1+G2+Q+0.6V3+0.6D3 10.87 0.00 0.00 0.55 -0.51 0.00
G1+G2+Q+0.6V4+0.6D4 11.02 0.00 0.00 0.54 -0.59 0.00
G1+G2+Q+D1 10.93 0.00 0.00 0.58 -0.55 0.00
G1+G2+Q+D2 10.95 0.00 0.00 0.51 -0.55 0.00
G1+G2+Q+D3 10.90 0.00 0.00 0.55 -0.52 0.00
G1+G2+Q+D4 10.98 0.00 0.00 0.54 -0.58 0.00
G1+G2+V1+0.6D1 8.64 0.00 0.00 0.44 -0.37 0.00
G1+G2+V2+0.6D2 8.66 0.00 0.00 0.37 -0.37 0.00
G1+G2+V3+0.6D3 8.54 0.00 0.00 0.40 -0.32 0.00
G1+G2+V4+0.6D4 8.76 0.00 0.00 0.40 -0.43 0.00
Fundacdo S7

Combinacéo N Mx My VX vy Mt
(th) (kgf.m) (kgf.m) (thH (th (kgf/m)
Peso proprio (G1) 5.12 0.00 0.00 -0.17 -0.17 0.00
Adicional (G2) 4.66 0.00 0.00 -0.40 -0.32 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 2.14 0.00 0.00 -0.06 -0.14 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.02 0.00 0.00
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Vento X- (V2) 0.00 0.00 0.00 -0.02 0.00 0.00
Vento Y+ (V3) -0.10 0.00 0.00 0.00 0.06 0.00
Vento Y- (V4) 0.10 0.00 0.00 0.00 -0.06 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 0.05 0.00 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 -0.05 0.00 0.00
Desaprumo Y+ (D3) -0.05 0.00 0.00 0.00 0.04 0.00
Desaprumo Y- (D4) 0.05 0.00 0.00 0.00 -0.04 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2 9.77 0.00 0.00 -0.57 -0.49 0.00
G1+G2+0.6V1+D1 9.77 0.00 0.00 -0.51 -0.49 0.00
G1+G2+0.6V2+D2 9.77 0.00 0.00 -0.62 -0.49 0.00
G1+G2+0.6V3+D3 9.66 0.00 0.00 -0.57 -0.41 0.00
G1+G2+0.6V4+D4 9.88 0.00 0.00 -0.57 -0.56 0.00
G1+G2+0.7Q+0.6V1+D1 11.27 0.00 0.00 -0.56 -0.58 0.00
G1+G2+0.7Q+0.6V2+D2 11.27 0.00 0.00 -0.67 -0.58 0.00
G1+G2+0.7Q+0.6V3+D3 11.16 0.00 0.00 -0.61 -0.51 0.00
G1+G2+0.7Q+0.6V4+D4 11.38 0.00 0.00 -0.62 -0.66 0.00
G1+G2+0.7Q+V1+0.6D1 11.27 0.00 0.00 -0.57 -0.58 0.00
G1+G2+0.7Q+V2+0.6D2 11.27 0.00 0.00 -0.66 -0.58 0.00
G1+G2+0.7Q+V3+0.6D3 11.14 0.00 0.00 -0.61 -0.50 0.00
G1+G2+0.7Q+V4+0.6D4 11.40 0.00 0.00 -0.61 -0.66 0.00
G1+G2+D1 9.77 0.00 0.00 -0.52 -0.49 0.00
G1+G2+D2 9.77 0.00 0.00 -0.62 -0.49 0.00
G1+G2+D3 9.72 0.00 0.00 -0.57 -0.45 0.00
G1+G2+D4 9.82 0.00 0.00 -0.57 -0.53 0.00
G1+G2+Q 11.91 0.00 0.00 -0.63 -0.62 0.00
G1+G2+Q+0.6V1+0.6D1 11.91 0.00 0.00 -0.59 -0.62 0.00
G1+G2+Q+0.6V2+0.6D2 11.91 0.00 0.00 -0.67 -0.62 0.00
G1+G2+Q+0.6V3+0.6D3 11.82 0.00 0.00 -0.63 -0.57 0.00
G1+G2+Q+0.6V4+0.6D4 12.00 0.00 0.00 -0.63 -0.68 0.00
G1+G2+Q+D1 11.91 0.00 0.00 -0.59 -0.62 0.00
G1+G2+Q+D2 11.91 0.00 0.00 -0.68 -0.62 0.00
G1+G2+Q+D3 11.86 0.00 0.00 -0.63 -0.59 0.00
G1+G2+Q+D4 11.96 0.00 0.00 -0.63 -0.66 0.00
G1+G2+V1+0.6D1 9.77 0.00 0.00 -0.53 -0.49 0.00
G1+G2+V2+0.6D2 9.77 0.00 0.00 -0.61 -0.49 0.00
G1+G2+V3+0.6D3 9.64 0.00 0.00 -0.57 -0.41 0.00
G1+G2+V4+0.6D4 9.90 0.00 0.00 -0.57 -0.57 0.00
Fundacdo S8
Combinacéo N Mx My VX vy M
(th) (kgf.m) (kgf.m) (th (th (kgf/m)

Peso proprio (G1) 3.18 0.00 0.00 0.36 -0.08 0.00
Adicional (G2) 2.85 0.00 0.00 0.99 -0.20 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.07 0.00 0.00 0.30 -0.05 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.01 0.00 0.00 0.01 0.00 0.00
Vento X- (V2) -0.01 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) -0.08 0.00 0.00 0.00 0.04 0.00
Vento Y- (V4) 0.08 0.00 0.00 0.00 -0.04 0.00
Desaprumo X+ (D1) 0.02 0.00 0.00 0.03 0.00 0.00
Desaprumo X- (D2) -0.02 0.00 0.00 -0.03 0.00 0.00
Desaprumo Y+ (D3) -0.03 0.00 0.00 0.00 0.03 0.00
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Desaprumo Y- (D4) 0.03 0.00 0.00 0.00 -0.03 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracéo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2 6.03 0.00 0.00 1.35 -0.28 0.00
G1+G2+0.6V1+D1 6.05 0.00 0.00 1.38 -0.28 0.00
G1+G2+0.6V2+D2 6.00 0.00 0.00 1.32 -0.28 0.00
G1+G2+0.6V3+D3 5.95 0.00 0.00 1.35 -0.23 0.00
G1+G2+0.6V4+D4 6.11 0.00 0.00 1.34 -0.34 0.00
G1+G2+0.7Q+0.6V1+D1 6.80 0.00 0.00 1.59 -0.32 0.00
G1+G2+0.7Q+0.6V2+D2 6.75 0.00 0.00 1.53 -0.32 0.00
G1+G2+0.7Q+0.6V3+D3 6.70 0.00 0.00 1.57 -0.26 0.00
G1+G2+0.7Q+0.6V4+D4 6.86 0.00 0.00 1.56 -0.37 0.00
G1+G2+0.7Q+V1+0.6D1 6.80 0.00 0.00 1.58 -0.32 0.00
G1+G2+0.7Q+V2+0.6D2 6.76 0.00 0.00 1.54 -0.32 0.00
G1+G2+0.7Q+V3+0.6D3 6.68 0.00 0.00 1.57 -0.26 0.00
G1+G2+0.7Q+V4+0.6D4 6.88 0.00 0.00 1.56 -0.37 0.00
G1+G2+D1 6.05 0.00 0.00 1.38 -0.28 0.00
G1+G2+D2 6.01 0.00 0.00 1.32 -0.28 0.00
G1+G2+D3 5.99 0.00 0.00 1.35 -0.25 0.00
G1+G2+D4 6.06 0.00 0.00 1.35 -0.32 0.00
G1+G2+Q 7.10 0.00 0.00 1.65 -0.33 0.00
G1+G2+Q+0.6V1+0.6D1 7.12 0.00 0.00 1.67 -0.33 0.00
G1+G2+Q+0.6V2+0.6D2 7.08 0.00 0.00 1.63 -0.33 0.00
G1+G2+Q+0.6V3+0.6D3 7.04 0.00 0.00 1.66 -0.29 0.00
G1+G2+Q+0.6V4+0.6D4 7.17 0.00 0.00 1.65 -0.37 0.00
G1+G2+Q+D1 7.12 0.00 0.00 1.68 -0.33 0.00
G1+G2+Q+D2 7.08 0.00 0.00 1.62 -0.33 0.00
G1+G2+Q+D3 7.07 0.00 0.00 1.66 -0.30 0.00
G1+G2+Q+D4 7.14 0.00 0.00 1.65 -0.36 0.00
G1+G2+V1+0.6D1 6.05 0.00 0.00 1.37 -0.28 0.00
G1+G2+V2+0.6D2 6.01 0.00 0.00 1.33 -0.28 0.00
G1+G2+V3+0.6D3 5.93 0.00 0.00 1.35 -0.23 0.00
G1+G2+V4+0.6D4 6.12 0.00 0.00 1.35 -0.34 0.00
Legenda

- Caso: indica o caso de carregamento no qual seréo
apresentados os esforcos atuantes;

- Elemento: nome da fundacéo;

4 Fy - N: esforco axial na fundacéo;

F- - Mx: momento fletor na fundagéo, atuante em torno do eixo X
global;

- My: momento fletor na fundacéo, atuante em torno do eixo Y
global;

- Fx: esfor¢o cortante na fundacéo, atuante no plano paralelo
adirecdo X global;

- Fy: esfor¢o cortante na fundacéo, atuante no plano paralelo
adirecdo Y global;

- Mt: momento de torgdo atuante.

=
=

-
M
x'lr

8.4 QUADRO DE CARGA DOS PILARES

NIVEL 01 NIVEL 02
Pilares | NPos (tf) | NNeg NPos (tf) | NNeg
P1 6.29 0.00 231 0.00
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P2 10.31 0.00 3.67 0.00
P3 11.61 0.00 3.72 0.00
P4 7.17 0.00 2.27 0.00
P5 7.02 0.00 2.46 0.00
P6 11.02 0.00 3.64 0.00
P7 12.00 0.00 3.72 0.00
P8 7.17 0.00 2.27 0.00

8.5 SAPATAS - PAVIMENTO NIVEL 01

8.5.1

Relatério de resultados das sapatas
NIVEL 01 | fck = 300.00 kgf/cm? E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m?3
Lance 1 cobr =4.50 cm
Dimensdes (cm) Armaduras inferiores Armaduras
superiores
Nome =g HO . . . .
H H1 Dir. B Dir. H Dir. B Dir. H
s1 60.00 35.00 828.0c/8 828.0c/6
70.00 | 35.00 (4.02 cm?) (4.02 cm?)
s2 60.00 35.00 838.0c/6 8 28.0c/6
60.00 | 35.00 (4.02 cm?) (4.02 cm?)
s3 55.00 35.00 828.0c/8 8 28.0c/6
70.00 | 35.00 (4.02 cm?) (4.02 cm?)
sa 55.00 35.00 828.0c/8 8 28.0c/6
70.00 | 35.00 (4.02 cm?) (4.02 cm?)
S5 60.00 35.00 828.0c/8 8 28.0c/6
70.00 | 35.00 (4.02 cm?) (4.02 cm?)
S6 60.00 35.00 828.0c/6 8 28.0c/6
60.00 35.00 (4.02 cm?) (4.02 cm?)
s7 55.00 35.00 828.0¢c/8 828.0¢c/6
70.00 35.00 (4.02 cm?) (4.02 cm?)
S8 55.00 35.00 828.0c/8 828.0c/6
70.00 35.00 (4.02 cm?d) (4.02 cm?)

8.5.2 Relatoério de calculo das sapatas

NIVEL 01 | fck = 300.00 kgflcm? | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.50 cm
8.5.3 Esforgcos e Pressoes
MB FB gg:gg Presséo Presséo Presséo Presséo
Nome MH FH totgl Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgflcm?) (kgflcm?) (kgflcm?) (kgflcm?)
s1 41.96 0.43 6.29 1.68 1.88 1.63 1.43
62.94 1.34 6.95 (lim =5.00) (lim = 5.00) (lim = 5.00) (lim = 5.00)
S2 68.73 0.56 10.31 3.02 3.40 3.02 2.64
68.73 0.54 10.88 (lim = 5.00) (lim = 5.00) (lim = 5.00) (lim =5.00)
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s3 58.03 0.69 11.61 _ 3.27 _ 3.60 _ 3.08 . 2.75
116.06 0.87 12.22 (lim = 5.00) (lim = 5.00) (lim = 5.00) (lim = 5.00)
s4 35.87 0.38 7.17 2.08 2.28 1.96 1.76
71.74 1.68 7.79 (lim = 5.00) (lim = 5.00) (lim = 5.00) (lim = 5.00)
S5 46.77 0.41 7.02 1.86 2.08 1.80 1.57
70.16 1.61 7.68 (lim = 5.00) (lim = 5.00) (lim = 5.00) (lim = 5.00)
s6 73.43 0.59 11.02 3.22 3.63 3.22 2.81
73.43 0.58 11.59 (lim = 5.00) (lim = 5.00) (lim = 5.00) (lim = 5.00)
s7 60.00 0.68 12.00 3.37 3.71 3.18 2.84
119.99 0.68 12.61 (lim = 5.00) (lim = 5.00) (lim = 5.00) (lim = 5.00)
S8 35.84 0.37 7.17 2.08 2.28 1.96 1.76
71.67 1.68 7.78 (lim = 5.00) (lim = 5.00) (lim = 5.00) (lim = 5.00)
8.5.4 Estabilidade
Tombamento B Tombamento H Deslizamento Arrancamento
Mrd Mrd Frd
Nome | \isd Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd (';'ft) ('\t';
(kgf.m) (kgf.m) (tf)
s1 2085.88 49.71 2433.53 38.67 18.90 13.60
41.96 (lim = 1.50) 62.94 (lim = 1.50) 1.39 lim = (1.50)
s2 3264.96 47.51 3264.96 4751 16.20 21.46
68.73 (lim = 1.50) 68.73 (lim = 1.50) 0.76 lim = (1.50)
s3 3360.15 57.90 4276.56 36.85 17.32 16.11
58.03 (lim = 1.50) 116.06 (lim = 1.50) 1.08 lim = (1.50)
s4 2141.33 59.69 2725.33 37.99 17.32 10.14
35.87 (lim = 1.50) 71.74 (lim=150) | 1.71 | lim =(1.50)
S5 2302.53 49.23 2686.29 38.29 18.90 11.42
46.77 (lim = 1.50) 70.16 (lim=150) | 1.65 | lim=(1.50)
s6 3476.80 47.35 3476.80 47.35 16.20 20.24
73.43 (lim = 1.50) 73.43 (lim = 1.50) 0.80 lim = (1.50)
S7 3468.18 57.81 4414.05 36.79 17.32 18.62
60.00 (lim = 1.50) 119.99 (lim = 1.50) 0.93 lim = (1.50)
s 2139.36 59.70 2722.82 37.99 17.32 10.12
35.84 (lim = 1.50) 71.67 (lim = 1.50) 1.71 lim = (1.50)

8.5.5 Dimensionamento

Armaduras inferiores Armaduras superiores
Nome Dir. B Dir. H Dir. B Dir. H
Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m)
As (cm?3m) As (cm?m) A's (cm?/m) A's (cm?/m)
s1 831.46 845.23 0.00 0.00
1.12 1.13 0.00 0.00
S2 1590.73 1590.73 0.00 0.00
2.13 2.13 0.00 0.00
s3 1658.04 1702.04 0.00 0.00
2.22 2.28 0.00 0.00
s4 1025.11 1052.32 0.00 0.00
1.38 141 0.00 0.00
S5 926.93 942.28 0.00 0.00
1.24 1.26 0.00 0.00
s6 1699.63 1699.63 0.00 0.00
2.28 2.28 0.00 0.00
S7 1714.13 1759.63 0.00 0.00
2.30 2.36 0.00 0.00
S8 1024.09 1051.27 0.00 0.00
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1.37 | 1.41 |

0.00

| 0.00

8.6 PILARES — PAVIMENTO NiVEL 01

8.6.1 Relatoério de resultado dos pilares
NIVEL 01 | fck = 300.00 kgflcm? | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=4.00 cm
Dados Resultados
lib Nd MBd MHd As b .
. . . Estribo
. Secéo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 29
20,00 80.00 10.0 g /51'(2)
P1 X 10.00 RR 8.53 477 1481 | 1.57 29 13.84
1.20 30.00 80.00 80.00 4,92 0 0 10.0 9.23
' RR 0.5 49
10.0
1.57 20
2 5.0
20.00 80.00 10.0 c/12
P2 X 10.00 RR 13.99 624 594 | 1.57 20 13.84
1:20 20.00 80.00 | 80.00 8.01 0 0 10.0 13.84
: RR 0.8 4g
10.0
1.57 29
15.00 80.00 10.0 21:/51(2)
P3 X 10.00 RR 15.75 765 953 | 1.57 29 18.45
1.20 30.00 80.00 80.00 9.27 0 0 10.0 9.23
’ RR 0.7 49
10.0
1.57 29
15.00 80.00 10.0 21:/51(2)
P4 X 10.00 RR 9.73 418 1848 | 1.57 29 18.45
1:20 30.00 80.00 | 80.00 5.81 0 0 10.0 9.23
’ RR 0.7 49
10.0
1.57 29
20.00 80.00 10.0 P
P5 X 10.00 RR 9.51 453 1781 | 1.57 29 13.84
1.20 30.00 80.00 80.00 5.40 0 0 10.0 9.23
’ RR 0.5 4
10.0
1.57 29
5.0
20,00 80.00 10.0 o
P6 X 10.00 RR 14.95 649 641 | 1.57 29 13.84
1:20 20.00 80.00 | 80.00 8.42 0 0 10.0 13.84
: RR 0.8 4
10.0
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157 2g
15.00 80.00 10.0 "é /51'2
P7 " 10.00 | RR 16.29 753 746 | 157 2o 18.45
1:20 | 5500 | 8000 | 80.00 9.50 0 0 10.0 9.23
: RR 0.7 4g
10.0
157 2o
15.00 80.00 10.0 ‘i ;r’l'g
P8 . 1000 | RR 9.72 413 1853 | 157 2o 18.45
1:20 | 4700 | 8000 | 80.00 5.80 0 0 10.0 9.23
: RR 07 4o
10.0
8.6.1.1 Relatorio de célculo dos pilares
NIVEL 01 | fck = 300.00 kgf/cm? E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.00 cm
Secio e"s'SCB Nd max | Msd(x) | Mrd(x) As b
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esb H ' '
RR 157
o1 205(00 13.84 8.53 416 669 L6l (2 2 10.0)
a000 | RR 4.92 1514 2436 ' 1.57
: 9.23 (2 2 10.0)
RR 1.57
by 205(00 13.84 | 13.99 624 1148 Laa (2 2 10.0)
2000 | RR 8.01 609 1121 ' 1.57
: 13.84 (2 8 10.0)
RR 157
o3 1500 | 1845 | 18.90 993 1131 » (2 2 10.0)
3000 | RR 11.12 1084 1234 ' 1.57
: 9.23 (2 3 10.0)
RR 157
o4 155(00 18.45 | 11.67 548 600 110 (2 2 10.0)
a000 | RR 6.97 2176 2386 ' 1.57
: 9.23 (2 2 10.0)
RR 1.57
o5 20)'(00 13.84 9.51 408 573 L1 (2 2 10.0)
a000 | RR 5.40 1818 2555 ' 1.57
: 9.23 (2 2 10.0)
RR 1.57
o6 205(00 13.84 | 14.95 709 1251 176 (2 2 10.0)
2000 | RR 8.42 600 1058 ' 1.57
: 13.84 (2 3 10.0)
RR 157
o 155(00 18.45 | 1955 982 1199 Lo (2 2 10.0)
s000 | RR 11.40 834 1018 ' 1.57
: 9.23 (2 8 10.0)
RR 157
og 1500 | 1845 | 1166 540 592 10 (2 2 10.0)
a000 | RR 6.96 2182 2394 : 1.57
' 9.23 (2 2 10.0)
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8.7 VIGAS - PAVIMENTO NiVEL 01

Vaos No6s
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
1988.79 | 2210.0 :gg;gjﬁ g g gg
V1 1101.95 2928.0 ' ' Aviso 101

-2811.58 23125
-2981.57 223125
-2893.96 23125

2338.16 228125
V2 1368.03 2210.0 ~2955.93 20125 Aviso 101

-2844.14 | 29125
276028 | 28125 -2969.59 | 2@125

2762.11 29125

-859.24 2280
V3 941.21 228.0 -872.97 2580
-1250.96 2980
V4 1406.67 | 2210.0 1934.98 25 8.0
-1224.06 2210.0
V5 2393.21 29125 125321 25100
V6 2106.58 29125
-683.65 2280
V7 911.49 2280 68324 25 8.0
8.7.1 Resultados Viga V1
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esg Asw min As dir Asw Fissura
Trecho | 1&lo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
29125
P1 30.00 1.93 0.12
15.00
1 462.50 x |2 7 ég.o e 51'2 ¢/ 0.16
35.00 )
29125
P2 20.00 212 0.15
15.00
2 347.50 X 2(?8%0 e 51'2 ¢/ 0.09
35.00 )
29125
P3 30.00 231 0.18
15.00
3 411.95 x |2 5 32'5 e 51'3 ¢/ 0.17
35.00 )
29125
P4 30.00 2 46 0.20
8.7.2 Resultados Viga V2
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
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Dados Resultados
Pilar Apoio Secédo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho | 1elo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) | (cm?)
29125
P5 30.00 538 0.18
15.00
1 46250 | x |2 7 33'5 e sl.g ¢/ 0.11
35.00 )
29125
P6 20.00 243 0.18
15.00
2 34750 | x |2 7 ég.o e 51'3 ¢/ 0.07
35.00 '
29125
P7 30.00 233 0.18
15.00
3 411.95 x |2 5 ;(25'5 e 51'2 ¢/ 0.17
35.00 '
29125
P8 30.00 2 45 0.20
8.7.3 Resultados Viga V3
fck = 300.00 kgf/cm? Ecs = 268384 kgf/icm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esg Asw min As dir Asw Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm? (cm?)
2980
P5 20.00 0.79 0.05
15.00
1 270.00 X 20‘2’%0 e ‘r;g ¢/ 0.07
35.00 )
2980
P1 20.00 0.79 0.05
8.7.4 Resultados Viga V4
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm | Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
2380
P6 20.00 0.98 0.11
15.00
1| 2000 | x| 22390 o50¢ 0.07
35.00 '
2380
P2 20.00 0.97 0.10
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8.7.5 Resultados Viga V5

fck = 300.00 kgf/cm?

Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm

Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar Apoio Secéo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho | 1elo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) | (cm?)
2910.0
P7 15.00 157 0.05
30.00
1 28000 | x |2 7 ég.s e 51'(1) ¢/ 0.12
35.00 )
2910.0
P3 15.00 157 0.06
8.7.6 Resultados Viga V6
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm | Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secéo As Inf | As Sup As esq Asw min As dir Asw Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) | (cm?)
V2 15.00 0.00
15.00
1| 28000 | x |%22125 2500 0.09
35.00 )
V1 15.00 0.00
8.7.7 Resultados Viga V7
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esg Asw min As dir Asw Fissura
Trecho | 1€10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) | (cm?)
2280
P8 15.00 0.79 0.03
15.00
1 28000 | x | 2280 2500 0.07
35.00 )
2980
P4 15.00 0.79 0.03
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8.8 LAJES — PAVIMENTO NiVEL 01

8.8.1 Relatério de resultado da laje
NIVEL 01 fck = 300.00 kgf/cm2 | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lancel cobr =3.50 cm
Espessura Carga Mdx Mdy
Nome | ™ cm) (kgfim?) | (kgf.m/m) | (kgf.m/m) Asx Asy
As =7.72cm?/m | As = 3.36 cm2/m
L1 10 731.50 1767 754 (6.3 cl4-7.79 (26.3 c/9 - 3.46
cm3/m) cm2/m)
As =4.79cm?m | As =2.73 cm?m
L2 10 731.50 1168 621 (96.3¢c/6-5.20 | (96.3¢c/11-2.83
cm3/m) cm?/m)
As =1.61cm?m | As =1.85cm3/m
L3 10 654.50 419 430 (96.3¢/19-1.64 | (86.3¢c/16-1.95
cm/m) cm2/m)
As =1.28cm?/m | As =1.47 cm3/m
L4 10 631.50 213 344 (6.3 ¢/20-1.56 | (6.3 c/20 - 1.56
cm3/m) cm?/m)

8.8.2 Relatério de calculo da laje

NIVEL 01 fck = 300.00 kgflcm2 | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =3.50 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
L Verifica | Verific Verifica | Verific | Arma | Arma
. | Dire | Se cao acao Se cao acao dura | dura | Cisalha
aj ~ ~ | Flex . ; ~ | Flex . : : .
cao | ¢a ~ axial axial ca ~ axial axial | inferi | super | mento
e ao ~ do ~ .
0 (compr | (tracd | o (compr | (traca or ior
essdao) 0) essao) 0)
vsd =
Md Md 6.04
- = _ tf/m
1;6 475 ?Si vrdl =
bw kaf bw | kgf. chzl A's = 5.87
= m?rﬁ = | m/im o7 183 | tiim
100 100 cm?/ | Modelo
_ 26.3
.0 As = .0 | As= c/a m |
X cm | 5o, cm | 1.83 (7.79 26.3 vrd2 =
= | em = | cm?¥ cm?/ c/17 28.94
L 10. m 10. m m) (1.83 tf/m
1 0 . 0 A's 7 em?/ VSwW =
A's _ fiss =
cm _ cm = m) 2.00
= 0.10
0.00 tf/m
0.00 N mm _
cmz/ cm?/ asw =
m 15.62
m
cm?/m
b;N Nld b;N I\/ld As= | A's = vsd =
Y | 100 | 754 100 | 835 336 | 3.76 | 45y
cm?/ cm?/
.0 kgf. .0 kgf. m m tf/m
cm | m/m cm | m/m
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h= h = 26.3 ?6.3 vrdl =
10. | As = 10. | As = c/9 c/8 4.50

0 3.36 0 3.76 (3.46 | (3.90 tf/m
cm | cm? cm | cm? cm?/ cm?/ vrd2 =
m m m) m) 25.74
A's A's fiss = tf/m
= = 0.10 VSW =
0.00 0.00 mm 0.14
cm?/ cm?/ tf/m
m m asw =
1.26
cm?/m
vsd =
l\/ld 1.74
116 As = V:‘ZT_
8 4.79 .
bw bw 5.29
_ kof. _ cm?/ tf/m
100 | MM 100 gg‘3 Modelo
c?n As = c?n c/6 vrd|2 =
_ | 479 _ (5.20 o8 94_
- 2 - 2 .
10, | €M 10. cm?/ tf/m
0 m 0 m) VSW =
A's fiss =
cm _ cm 0.09 0.00
0.00 mm thm-
cmz/ asw =
m 0.00
cm2/m
Md Md vsd =
= = _ 3.24
621 250 2375 tf/im
bw | kgf. bw | kgf. chzl A's= | vrdl=
= m/m = m/m m 0.01 4.36
100 100 cm?/ tf/m
.0 | As= .0 | As= 3/61:13 m vrd2 =
cm | 2.73 cm | 1.06 (2.83 26.3 25.74
= | cm?¥ = | cm¥ cmz/ c/20 tf/im
10. m 10. m m) (1.56 VSW =
0 A's 0 A's 7| cm¥ 0.00
cm = cm = fiss = m) tf/im
0.00 0.00 ?n%r? asw =
cm?/ cm?/ 0.00
m m cm2/m
Nld vsd =
- As = 1.16
- 31? - 1.61 tf/m
_ mg/]m _ cm?/ vrdl =
100 100 m 450
_ 26.3 tf/m
.0 | As= .0
c/19 Modelo
cm | 1.61 cm
_ _ (1.64 |
= | cm? =
cm?/ vrd2 =
10. m 10.
0 A's 0 m) 28.94
em _ cm fiss = tf/m
060 0.11 VSW =
chzl mm 0.00
tf/m
m
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asw =
0.00
cm2/m
Md vsd =
= _ 1.22
430 /issg tfim
bw | kgf. bw cm?/ vrdl =
= m/m = m 4.16
100 100 26.3 tf/m
.0 | As= .0 c/iG vrd2 =
Y cm | 1.85 cm 25.74
_ _ (1.95
= | cm?¥ = emz/ tf/m
10. m 10. m) VSW =
0 A's 0 o 0.00
_ fiss =
cm = cm 010 tf/m
0.00 rr.1m asw =
cm?/ 0.00
m cm2/m
vsd =
Md 1.10
= _ tf/m
336 s vrd1 =
bw | kof. bw e, 4.48
- _ cm?/
= m/m = m tf/m
100 100 Modelo
_ 26.3
.0 | As= .0 /20 |
X cm | 1.28 cm (1.56 vrd2 =
h=|cm% h= cr.nZ/ 28.94
10. m 10. m) tf/m
0 A's 0 fiss = VSW =
cm = cm 0 03_ 0.00
0.00 ) tf/m
mm
cm?/ asw =
L m 0.00
4 cm2/m
Md vsd =
= _ 1.32
344 2 tf/m
bw | kof. bw cmz/ vrdl =
= m/m = m 4.08
100 100 26.3 tf/m
.0 | As= .0 c/éo vrd2 =
Y cm | 1.47 cm 25.74
_ 2 _ (1.56
= | cm? = cmz/ tf/m
10. m 10. m) VSwW =
0 A's 0 S 0.00
_ fiss =
cm = cm 010 tf/m
0.00 n']m asw =
cm?/ 0.00
m cm2/m

8.9 PILARES - PAVIMENTO NiVEL 02

8.9.1 Relatério de resultados dos pilares

[ NIVEL 02 | fck = 300.00 kgflcm? | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m?
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Lance 2 cobr=4.00 cm
Dados Resultados
] IJb Ngl MBd MHd As b Estribo
_ Secéo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd As h
(cm) . ; Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 29 2 5.0
15.00 258.00 10.0 c/i2
P1 X 268.00 RR 3.07 292 1342 | 1.57 29 59.51
1:20 30.00 258.00 | 258.00 1.58 231 980 10.0 29.76
' RR 0.7 4
10.0
1.57 29
20.00 258.00 10.0 o>
P2 X 268.00 RR 4.89 478 461 | 1.57 29 44.63
1:20 20.00 258.00 258.00 2.70 456 430 10.0 44.63
' RR 0.8 4@
10.0
1.57 2@
15.00 258.00 10.0 ‘i /51'(2)
P3 X 268.00 RR 4.95 449 470 | 1.57 2@ 59.51
1:20 30.00 258.00 258.00 2.75 472 492 10.0 29.76
’ RR 0.7 49
10.0
1.57 29
15.00 258.00 10.0 o>
P4 X 268.00 RR 3.01 267 1287 1.57 29 59.51
1:20 30.00 258.00 258.00 1.58 272 1260 10.0 29.76
’ RR 0.7 4@
10.0
1.57 2@
20,00 282.00 10.0 ’i /51'(2)
P5 X 292.00 RR 3.27 348 1428 | 1.57 2@ 48.79
1:20 30.00 282.00 282.00 1.63 304 1241 10.0 32.52
’ RR 0.5 4@
10.0
1.57 29
20.00 282.00 10.0 ‘i ?ig
P6 X 292.00 RR 4.85 448 449 1.57 29 48.79
1:20 20.00 282.00 282.00 2.67 425 432 10.0 48.79
: RR 0.8 49
10.0
1.57 29
15.00 282.00 10.0 ‘i /51'2
P7 X 292.00 RR 4.95 435 466 | 1.57 29 65.05
1:20 30.00 282.00 282.00 2.75 457 440 10.0 32.52
’ RR 0.7 4
10.0
1.57 29
15.00 282.00 10.0 ‘i /51'2
P8 X 292.00 RR 3.01 271 1281 | 1.57 29 65.05
1:20 30.00 282.00 282.00 1.58 278 1243 10.0 32.52
' RR 0.7 49
10.0
100
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8.9.2 Relatério de calculo dos pilares

NIVEL 02 fck = 300.00 kgflcm2 | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr=4.00 cm
Secio e"S'SCB Nd max | Msd(x) | Mrd(x) As b
Pilar ¢ p Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) kgf.m) | (kgf.m) (cm?)
esb H ' '
RR 1.57
b1 15)'(00 59.51 3.68 342 395 116 (2 2 10.0)
3000 | RR 1.90 1636 1892 ' 1.57
: 29.76 (2 2 10.0)
RR 1.57
o 20)'(00 4463 |  4.89 541 1053 Los (2 2 10.0)
2000 | RR 2.70 434 844 ' 1.57
: 44.63 (2 2 10.0)
RR 157
oy | 500 | 5951 | 594 642 881 L 37 (2 2 10.0)
3000 | RR 3.30 560 767 ' 1.57
: 20.76 (2 2 10.0)
RR 157
o4 15)'(00 59.51 3.61 305 372 199 (2 2 10.0)
3000 | RR 1.89 1564 1904 ' 1.57
: 29.76 (2 2 10.0)
RR 1.57
- 205(00 48.79 3.27 279 374 134 (2 2 10.0)
3000 | RR 1.63 1473 1973 ' 1.57
: 32.52 (2 3 10.0)
RR 157
o 205(00 4879 | 485 448 905 202 (2 2 10.0)
2000 | RR 2.67 489 989 ' 1.57
: 48.79 (2 3 10.0)
RR 157
oy | 50 | 6505 | 594 628 890 > (2 2 10.0)
3000 | RR 3.30 478 678 ' 1.57
' 32.52 (2 2 10.0)
RR 1.57
- 15)'(00 65.05 3.61 310 378 199 (2 2 10.0)
3000 | RR 1.89 1561 1899 ' 1.57
' 32.52 (2 2 10.0)
8.10 VIGAS - PAVIMENTO NIVEL 02
Vaos No6s
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
1118.36 | 2210.0 -1259.40 1 2210.0
-1360.10 | 22 10.0
Vil 571.20 258.0
Dsigr | 28100 -1201.60 | 2210.0
: : -1192.36 | 2210.0
1103.04 | 25100 133814 | 22100
-1339.94 | 22100
V2 572.01 2280
Teas | 25100 -1202.50 | 2210.0
: : -1187.41 | 2210.0
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-389.11 238.0
V3 495.23 298.0 -292.65 298.0
-521.24 2280
V4 720.89 228.0 -548.18 298.0
-442.56 2@ 10.0
V5 1037.41 2@ 10.0 -456.99 2 3 10.0
V6 954.73 298.0
-266.20 2280
V7 388.30 2080 -262.32 2280

8.10.1 Resultados Viga V1

fck = 300.00 kgf/cm?

Ecs = 268384 kgf/lcm?

Cobrimento = 4.00 cm

Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar Apoio Secédo | As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) | (cm?)
22 10.0
P1 30.00 1.20 0.10
15.00
1 | 46250 | x [22700 o52¢ 0.08
30.00 )
22 10.0
P2 20.00 131 0.12
15.00
2 4750 | x| 2250 75 ¢/ 0.04
30.00 )
22 10.0
P3 30.00 115 0.09
15.00
3 411.95 x |2 7 ig.o e 51'(5) ¢/ 0.09
30.00 )
2210.0
P4 30.00 114 0.09
8.10.2 Resultados Viga V2
fck = 300.00 kgf/cm? Ecs = 268384 kgf/lcm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho | L€&1o0 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) | (cm?)
22 10.0
P5 30.00 128 0.11
15.00
1 | 46250 | x [22100 o52¢ 0.08
30.00 )
22 10.0
P6 20.00 1.29 0.11
15.00
2 4750 | x| 2230 25 ¢/ 0.04
30.00 )
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2910.0
P7 30.00 115 0.09
15.00
3 41195 | x |2 7 ig.o e 51'2 ¢/ 0.09
30.00 )
2910.0
P8 30.00 113 0.09
8.10.3 Resultados Viga V3
fck = 300.00 kgf/cm? Ecs = 268384 kgf/lcm?
Cobrimento = 4.00 cm | Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
2980
P5 20.00 0.68 0.01
15.00
1 21500 | x| 2230 oo2¢ 0.03
30.00 )
2280
P1 15.00 0.68 0.01
8.10.4 Resultados Viga V4
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esg Asw min As dir Asw Fissura
Trecho | 1€10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
2280
P6 20.00 068 0.03
15.00
1 27000 | x | 2250 2500 0.06
30.00 )
2980
P2 20.00 0.68 0.03
8.10.5 Resultados Viga V5
fck = 300.00 kgf/cm? Ecs = 268384 kgf/lcm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho | L€&10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?3) (cm?3) (cm?)
2910.0
P7 15.00 135 0.01
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30.00
1 280.00 x |2 7 ég.o e 51'(1) ¢/ 0.07
30.00 )
22 10.0
P3 15.00 135 0.01
8.10.6 Resultados Viga V6
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secao | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho | 1€10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
V2 15.00 0.00
15.00
1 280.00 X 20’2’9%0 e 51g ¢/ 0.11
30.00 )
V1 15.00 0.00
8.10.7 Resultados Viga V7
fck = 300.00 kgf/cmz Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
228.0
P8 15.00 068 0.01
15.00
1 28000 | x | 2230 oo2¢ 0.02
30.00 )
228.0
P4 15.00 0.68 0.01

8.11 LAJES — PAVIMENTO NIVEL 02

8.11.1 Relatério de resultado da laje

NIVEL 02 fck = 300.00 kgf/cm? E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =3.50 cm
Espessura Carga Mdx Mdy
Nome | " cm) (kgf/m?) | (kgf.m/m) | (kgf.m/m) Asx Asy
As =1.46cm?m | As =1.15cm2/m
L1 10 430.00 461 331 (65.0¢/13-1.51 | (85.0c/17 - 1.15
cm3/m) cm3/m)
As =1.34cm?m | As =1.15cm?/m
L2 10 430.00 424 219 (85.0c/14 -1.40 | (85.0c/17-1.15
cm?3/m) cm3/m)
L3 10 430.00 270 288 As=1.06cm?m | As =1.15cm?¥m
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(5.0 /18 - 1.09
cm3/m)

(5.0 ¢/17 - 1.15
cm2/m)

L4

10

430.00

141

225

As =1.06 cm?/m
(5.0 c/18 - 1.09
cm?/m)

As =1.15 cm?m
(5.0 /17 - 1.15
cm2/m)

8.11.2 Relatério de calculo da laje

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107
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NIVEL 02 fck = 300.00 kgf/cm? E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =3.50 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
L Verifica | Verific Verifica | Verific | Arma | Arma
. | Dire cao acéo ¢ao acao dura | dura | Cisalha
a cao S~e Flex axial axial S~e Fle axial axial inferi | super | mento
€ Gao | 4o (compr | (traca a0 | xao (compr | (traca or ior
essao) 0) esséo) 0)
vsd =
Md 0.90
= tf/m
As =
461 vrdl =
1.46
ow | o o gt
100 100 Modelo
0 | As = 0 25.0 |
X cm | 1.46 cm (3/1531 vrd2 =
= 2 = .
10 Cm / 10 cm/ 2t?/§18
' : ' m) _
5| 2 e ||
0.00 0.19 tf/m
e mm _
cm?/ asw =
L m 0.00
1 cm2/m
Md vsd =
336 As = ?ffn?
bw | kgf bw 115 vrdi =
= | m/m = cm?/ 4.11
100 100 gg]o tf/im
.0 | As= .0 c/i? vrd2 =
Y cm | 1.15 cm 26.73
= | cm? = (1.15 tf/m
10. m 10. cmz/ VSW =
0 | A's 0 m) 0.00
cm = cm fiss = tf./m
0.00 0.20 asw =
‘ mm .
cm?/ 0.00
m cm?/m
Md vsd =
bw bw As = 0.82
- 424 - 1.34 tf/m
L X 1%0 kgf. 1%0 cmz/ vrdl =
2 c.m m/m c.m m 4.49
_ _ 25.0 tf/m
~ | As = - c/14 Modelo
10. 134 10. |
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0 | cm?¥ 0 (1.40 vrd2 =
cm m cm cm?/ 29.28
A's m) tf/m
= fiss = VSW =
0.00 0.19 0.00
cm?/ mm tf/m
m asw =
0.00
cm2/m
Md vsd =
= _ 0.63
336 ‘1\515 tf/m
bw | kgf. bw — vrdl =
- _ cm?/
= m/m = m 411
100 100 250 tf/m
.0 | As= .0 c/i? vrd2 =
cm | 1.15 cm 26.73
- 2 _ (1.15
= | cm?¥ = cmz/ tf/im
10. m 10. m) VSW =
0 A's 0 S 0.00
_ fiss =
cm = cm 0.09 tf/m
0.00 n.1m asw =
cm?/ 0.00
m cm?/m
vsd =
Md 0.81
= _ tf/m
336 /;Sog vrdl =
bw | kof. bw e, 4.42
_ _ cm?/
= m/m = m tf/m
100 100 25.0 Modelo
.0 | As= .0 ’ |
c/18 _
cm | 1.06 cm (1.09 vrd2 =
= cm2/ = ’ 2 29.28
cm?/
10. | m 10. m) tf/m
0 A's 0 fiss = VSW =
cm = cm 0 12_ 0.00
0.00 ) tf/m
mm
cm?/ asw =
m 0.00
cm2/m
Md vsd =
= _ 0.79
336 ﬁg tf/m
bw | kgf. bw chzl vrdl =
= m/m = m 411
100 100 250 tf/m
.0 | As= .0 c/i? vrd2 =
cm | 1.15 cm 26.73
_ _ (1.15
= | cm¥ = em?/ tf/m
10. m 10. m) VSwW =
0 A's 0 S 0.00
cm = cm fiss = tf/m
0.00 ‘r)nlnf’ asw =
cm?/ 0.00
m cm?/m
bw Md bw AS = vsd =
_ _ _ 1.06
= = = cmz/ 0.65
100 | 336 100 m tf/m
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.0 | kgf. .0 25.0 vrdl =
cm | m/m cm c/18 4.42
= = (1.09 tf/m
10. | As = 10. cm?/ Modelo
0 | 1.06 0 m) |
cm | cm? cm fiss = vrd2 =
m 0.03 29.28
A's mm tf/m
= VSW =
0.00 0.00
cm?/ tf/m
m asw =
0.00
cm2/m
Md vsd =
= _ 0.77
336 /;Slg tfim
bw | kof. bw cfnZ/ vrdl =
= m/m = m 4.11
100 100 250 tf/m
.0 | As= .0 c/i? vrd2 =
Y cm | 1.15 cm (1.15 26.73
h=1cm% h = '2 tf/m
cm?/ _
10. m 10. m) VsSw =
0 A's 0 fiss = 0.00
cm = cm . tf/m
0.00 (r)n(r)r? asw =
cm?/ 0.00
m cm2/m
9. ETA - LEITO DE SECAGEM
9.1 RESUMO DOS RESULTADOS
9.1.1 Cargas verticais
e Peso proprio = 111.86 tf
e Adicional = 2.69 tf
e Solo=-0.02 tf
e Acidental = 2.96 tf
e Total=117.50 tf
e Area aproximada = 19.80 m2
o Relacdo =5934.29 kgf/mz2
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AVISO: Relagdo de carga por area ndo usual para edificios

9.1.2

Deslocamento horizontal
X+ =0.00 cm (limite 0.09)
X-=0.00 cm (limite 0.09)
Y+ = 0.00 cm (limite 0.09)

Y- =0.00 cm (limite 0.09)

AVISO: Os deslocamentos horizontais ndo foram verificados

9.1.3

9.14

Verificagao de estabilidade (Gama-Z)
X+ = 1.00 (limite 1.10)
X- = 1.00 (limite 1.10)
Y+ = 1.00 (limite 1.10)
Y- = 1.00 (limite 1.10)

Analise de 22 ordem

Processo P-Delta

Sem deslocamentos no topo da edificagédo

9.2 VERIFICAGAO DE ESTABILIDADE GLOBAL DA ESTRUTURA

9.2.1 Maior coeficiente Gama-Z
Combinacdo: 1.3G1+1.4G2+1.45+0.980Q+1.2A+1.1AS+0.72T71+0.84V1+0.84D1
Altura Carga Carga Deslocamento Mor;aento Momento
Pavimento | relativa | vertical | horizontal horizontal ordém tombamento | Gama-Z
(cm) (tf) (tf) (cm) (kgf.m) (kgf.m)
TOPO 159.00 0.00 0.00 0.00 0.00 0.00 1.00
BASE 10.00 0.00 0.00 0.00 0.00 0.00 (lim=1 '10)
TOTAL 0.00 0.00 '

9.2.2 Limitagoes

Em estruturas com Gama-Z maior que 1.10 é necessario fazer a verificagéo dos efeitos de 22 ordem

com a andlise P-Delta.
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O Gama-Z é um parametro de estabilidade para avaliagédo de estruturas simétricas (tanto geometria

quanto carregamento) e edificacdes com mais de 4 pavimentos. Nos demais casos, recomenda-se
a verificacdo dos efeitos de 22 ordem com a analise P-Delta.

9.3 RESERVATORIO - PAVIMENTO BASE

9.3.1 Dados do reservatorio

BASE fck = 300.00 kgf/cm? E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=3.00 cm
o Horizonta Retrag
Secdao (cm) Cargas Verticais (kgf/m?) is Tempera ao
tura Defor
2
Pared (kgf/m?) Caso T1 m. X
Peso | Acidental Caso T2 | Defor
Eleme Elevacg . . ; es Tota | Ba | To o
H ~ Nivel Prop | Revestim (°C) m.Y
nto ao . Outra I se | po o
rio ento S (%o)
375.0 661.
L1 15. 0.00 25881. 0 150.00 0.00 50
(RES1) | 00 ' 00 kgf/ 136.50 0.00 kgf/
m?2 m?
9.3.2 Resultados do reservatério
BASE fck = 300.00 kgf/cm2 | E = 268384 kgficm? | Peso Espec = 2500.00 kgf/m3
Lancel cobr = 3.00 cm
9.3.2.1 Reservatério RES1
ARMADURAS NA LAJE
Esforcos Resultados
Trecho ggi ggz Mdx Mdy Armadura inferior Armadura superior
(tf) (tf) (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy
As =1.13 As =340 | A's=225 | A's=4.76
8.88 | 16.15 cmz/m cmz/m cmz/m cmz/m
L1 5 59 _15' 94 594 813 26.3 c/25 28.0 c/14 28.0 ¢/20 | 910.0 c/16
' ' (1.25 (3.59 (2.51 (4.91
cm?/m) cm3/m) cm?/m) cm?/m)
9.3.3 Calculos do reservatoério
BASE fck = 300.00 kgflcm2 | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1l cobr=3.00 cm
9.3.3.1 Reservatério RES1
ARMADURAS POSITIVAS (LAJE)
| | Momento positivo | Momento negativo |
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Verificag | Verific Verificag | Verific
ao acao ao acao Arma | Arma
Trec | Dire | Flex ; §¢ Flex ; & dura dura Cisalha
~ ~ axial axial ~ axial axial . . .
ho cao ao ~ ao ~ inferio | superi mento
(compre | (tracéo (compre | (tracéo N
sséo) ) sséo) )
Md = Md = vsd =
565 _ 594 _ As = 5.14 tf/m
kof. Fd = kgf. Fd = 1.13 vrdl =
6.71 tf 6.71 tf
m/m - m/m : cm?/m 7.80 tf/m
Situag Situag Modelo |
j0: PE o: GE | 263 odelo
As = As = As = As = c/25 vrd2 =
X 1.12 _ 1.19 o (1.25 56.95
5 0.77 2 2.18 )
cm?/ cm?/ cm?/m tf/m
m cm?/m m cm?/m ) VSW =
A's = %?7: A's = %20: fiss = 0.00 tf/m
0.00 crﬁzlm 0.00 crﬁzlm 0.03 asw =
cm?/ cm?/ mm 0.00
m m cm2/m
H Md = Md = ved -
1190 Fa= | 519 Fd = 254; 1.71 tf/m
m?n'] 19.13 tf m% 19.13tf | | A's= | vrdl=
Situacg Situacg 3.10 7.88 tf/m
- - 28.0 _
As = ao: PE As = ao: GE /14 cm2/m vrd2 =
v 5 4:,: As = 1 76 As = (3.59 6.3 53.31
' 3.40 ' 4.76 ' c/10 tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cmz/m ) (3.12 VSW =
e A's = o A's = .21 cm?m | 0.00 tf/m
A's = A's = fiss = _
1.14 0.00 asw =
0.00 5 0.00 ) 0.07
cmz/m cm?/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
ARMADURAS DAS ABAS
Verificacéo Verificaca
Localizacd | Direcad Flexdo axial 0 Arm:dur Arm:dur Cisalhament
o] 0 (compresséo axial . . . o]
~ inferior superior
) (tracdo)
Md =
2711
kotm/ 1 kg =684t
Situacéo: GE
PoS As = As =0.28
113 cm2/m
cm.2/m A's =0.00
2 —
A's = cmz/m As = 12.35 o vsd = 10.20
0.00 AP i tf/m
) 28. .10cm _
PAR2-Oinf cmz/m (151 aggo | Vrd1=4.03
Md = cm?) (2.01 tf/m
4964 L ) asw = 4.65
kgf.m/ fiss = cm?) cm2/m
rﬁ Fd = 6.84 tf 0.09 mm
Situacéo: GE
_ As =1.31
Neg 2516 cm?/m
' A's =0.00
cm2/m
A's = cm2/m
0.00
cm2/m
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PAR2-Ninf

Pos

Md =
2711
kgf.m/
m

As =
1.13
cm2/m
A's =
0.00
cm?/m

Neg

Md =
3408
kgf.m/

As =
1.43
cmz/m
A's =
0.00
cm2/m

Fd =9.70 tf
Situacéo: GE
As =0.29
cm?/m
A's =0.00
cm2/m

As =1.35
cma2
328.0
(151
cm?)
fiss =
0.13 mm

vsd = 8.21
tf/m
vrd1l =4.03
tf/m
asw = 3.74
cm2/m

PAR2-Minf

Pos

Md =
2711
kgf.m/

As =
1.13
cmz/m
A's =
0.00
cm2/m

Neg

4034
kgf.m/

As =
1.69
cm2/m
A's =
0.00
cm?/m

Fd =12.34 tf
Situacéo: GE
As =0.27
cmz/m
A's =0.00
cmz/m

As =1.35
cma2
328.0
(151
cm?)
fiss =
0.07 mm

A's =
1.69 cm?
4 28.0
(2.01
cm?)

vsd = 7.54
tf/m
vrdl = 4.03
tf/m
asw = 3.44
cm2/m

PAR2-Linf

Pos

Md =
2711
kgf.m/

As =
1.13
cm2/m
A's =
0.00
cm?/m

Neg

Md =
4190
kgf.m/

Fd = 13.77 tf
Situacéo: GE
As =0.18
cm?/m

As =1.35
cm?2
328.0
(.51
cm?)
fiss =
0.08 mm

A's =
1.76 cm?
4 8.0
(2.01
cm?)

vsd = 7.83
tf/m
vrd1l =4.03
tf/m
asw = 3.57
cm2/m
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As = A's =0.00
1.76 cm2/m
cm2/m
A's =
0.00
cm2/m

Md =
2912
kgf.m/
m

Pos As =
1.21
cm=/m As = 1.35
A's = e w_ | vsd=7.78
0.00 aw80 | 1 ?55 o tf/m
) 28. 75 cm C
PAR2-Kinf cme/m (151 ag80 | Vrd1=4.03
Md = e 201 tf/m
4171 ' asw = 3.55

fiss = cm2)
kotm/ | ey = 1264 tf 0.09 mm cm?/m

Situacéo: GE
As =0.30
cmz/m
A's =0.00
cmz/m

Neg As =
1.75
cm2/m
A's =
0.00
cm2/m

Md =
3258
kgf.m/

Pos As =
1.36

cm?/m _

A's = Asc—m12.36 A's = vsd = 8.19
0.00 . tf/m

328.0 1.68 cm?
. cm2/m vrdl = 4.03
PAR2-Jinf Md = (151 4 28.0 tf/m

2
4001 cm?) (2.01 asw = 3.73

fiss = cm?) )
kef.m/ | ey = 128211 0.12 mm cms/m

Situacéo: GE
As =0.21
cmz/m
A's =0.00
cm2/m

Neg As =
1.68
cmz/m
A's =
0.00
cmz/m

3492 As=1461 | vsd=875
kgf.m/ cm A's = tf/m
: 3980 | 159 cm?

PAR2-linf | Pos m (1.51 4 98.0 Vrd%f/:m“'o‘q’

2
As = cm?) (2.01 asw = 3.98

fiss = cm?) )
C?ﬁf/?n 0.14 mm cmz/m
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A's =
0.00
cm?/m
Md =
3791
Kot/ | kg = 125411
Situacao: GE
As =0.14
Neg ?559_ cm2/m
> A's =0.00
cmz/m cm2/m
A's =
0.00
cmz/m
Md =
3651
kgr‘;']m/ Fd = 9.06 tf
Situacéo: GE
Pos As = As —20.47
153 'cm /m
cm2/m A's :20.00
A's = cm2/m As = 12.53 L vsd = 8.65
0.90 2480 | 155 0m? th/m
PAR2-Hinf cme/m (151 | 3g80 | Vrd1=4.03
Md = cm?) (151 tf/m
3651 e = S asw = 3.94
kgf.m/ fiss = cm?) cm2/m
nlm Fd =9.06 tf 0.14 mm
Situacéo: GE
As =0.47
Neg ?355 cm2/m
5 A's =0.00
cm3/m 2/m
A's = cm
0.00
cmz/m
Md =
k3g7fSn7] / Fd =3.18
m I_:d =6.40 tf tf
Situacdo: GE | Situacéo:
PoS As = As =0.82 GE
157 cm3/m As =1.94
cmz/m A's =0.00 cm2/m
. cmz/m A's=0.00 | As=1.94 _
A's = 5 o — vsd =9.18
cm3/m cmz2 A's =
0o 4080 | 1.86cm? ti/m
PAR2-Ginf cm#/m (2.01 aggo | Vrd1=4.08
Md = tf/m
3539 (.:mz) (2.01 asw =4.24
kgf.m/ Fd =3.18 fiss = cm?) cmz/m
rﬁ Fd = 6.40 tf tf 0.08 mm
Situacdo: GE | Situacdao:
Neg As = As =0.73 GE
148 'cm2/m As = 1.86
cmz/m A's =0.00 cmz/m
. cm2/m A's =0.00
A's = cm2/m
0.00
cmz/m
: Md = Fd = 3.13 tf Fd =6.53 | As =2.36 A's = vsd =9.42
PAR2-Finf | PoS | 3767 | Situacdo: GE tf cm? | 2.23 cm? tf/m
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kgf.m/ As=1.21 Situacgéo: 5 28.0 5 28.0 vrdl =4.15
m cmz/m GE (2.51 (2.51 tf/m
A's =0.00 As =2.36 cm?) cm?) asw = 4.38
As = cmz/m cmz/m fiss = cmz/m
1.58 A's=0.00 | 0.08 mm
cmz/m cmz/m
A's =
0.00
cmz/m
Md =
kZ‘]f“r?] / Fd = 6.53
rﬁ Fd =3.13 tf tf
Situagdo: GE | Situacgéo:
Neg As = As =1.07 GE
144 cmz/m As =2.23
cm2/m A's =0.00 cm?/m
. cmz/m A's =0.00
A'S = cm?m
0.00
cmz/m
Md =
ngn?] / Fd = 9.06
rﬁ Fd =0.19 tf tf
Situagcdo: GE | Situacgao:
Pos As = As =1.55 GE
158 Icm2/m As = 2.66
cmz/m A's =0.00 cm2/m
. cmz/m A's =0.00 | As =2.66 _
A's = 5 e vsd = 9.47
cmzm cm?2 A's =
oy 668.0 | 2.50 cm? ti/m
PAR2-Einf cm7m (3.02 5g80 | Vrdl=415
Md = tf/m
3367 cm?) (2.51 asw = 4.43
kgf.m/ Fd =9.06 fiss = cm?) cmz/m
rﬁ Fd =0.19 tf tf 0.08 mm
Situacdo: GE | Situacgao:
Neg As = As =1.39 GE
141 cmz/m As =2.50
cm2/m A's =0.00 cm?/m
. cm2/m A's =0.00
A'S = cm?m
0.00
cm3/m
Md =
3749
kgf.m/ Fd —tf10.33
m Situacdo:
GE
Pos As = As =2.81 As =281 o vsd = 9.36
157 5 cm? A's =
) cm?/m tf/m
cmz/m A's = 0.00 6 28.0 2.62 cm? vrdl = 4.15
PAR2-Dinf A's = cmZIrﬁ (3.02 5 28.0 tH/m '
0.00 cm2) (2.51 -
cm?/m fiss = cm?) asw = 4.37
cmz/m
_ Fd =10.33 | 0.08 mm
Md = if
N k32f79/ Situacdo:
As =2.62
cm2/m
114

tel.: (82) 3316.3627 - www.encibra.com.br

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107



ENCIBRA S.A. A Casa L
Estudos e Projetos de Engenharia Nossa agua é o futuro
As = A's =0.00
1.37 cm2/m
cm2/m
A's =
0.00
cm2/m
Md =
3913 _
kgf.m/ Fd —tf9.16
m Situacgéo:
_ GE
Pos As = As = 2.74
1.64 ,
em2/m cm3/m
L A's=0.00 | As=2.74 _
A's = ) > - vsd =9.10
cm2/m cm A's =
0.00 6080 | 2.42cm? t/m
2 . . —
PAR2-Cinf cmz/m (3.02 5g80 | Vd1=415
Md = tf/m
3148 cm?) (2.51 asw = 4.25
Kaf.m/ Fd =9.16 fiss = cm2) cm_zlrﬁ
gt tf 0.08 mm
m . -
Situacao:
_ GE
Neg As = As = 2.42
1.32 ,
em2/m cm2/m
e A's =0.00
A's = cm2/m
0.00
cm2/m
Md =
4222 _
kaf.m/ Fd _tf5.49
m Situaco:
_ GE
Pos As = As =2.43
1.78 )
em2/m 'cm /m
s = A's =0.00 | As =243 o vsd = 8.34
cm2/m cma2 A's =
0.00 5080 | 1.82cm? ti/m
) ) ) -
PAR2-Binf cm?/m (2.51 aggo | Vrdl=4.08
Md = tf/m
2776 cm?) (2.01 asw = 3.88
Kaf.m/ Fd =5.49 fiss = cm2) cm_zlrﬁ
gt tf 0.08 mm
m . ~
Situacéo:
_ GE
Neg As = As = 1.82
1.16 )
em2/m cm2/m
e — A's =0.00
A's = cma/m
0.00
cm2/m
Md = Fd =1.03 _
2711 tf As=1351 | vsd=559
kgf.m/ Situagdo: | °M A's = tf/m
gn'] oe | 3e80 | 135cm2 | T
PAR2-Ainf Pos _ (.51 328.0 o
As =0.34 tf/m
_ cm?) (.51 _
As = cmz/m o asw = 2.54
- fiss = cm?)
1.13 A's =0.00 cm2/m
2 2 0.08 mm
cm2/m cm2/m
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A's =
0.00
cm2/m
Md =
2711 _
kgf.m/ Fd _tf1.03
m Situacao:
GE
Neg As = As =112
i
A's = A's =0.00
- 2
0.00 cm3/m
cm3/m
Md =
k27fln1] / Fd=0.21
gn'] Fd = 1.01 tf tf
Situacdo: GE | Situacéo:
Pos As = As =0.37 GE
1 1:,: cm?/m As =0.51
cm2/m A's =0.00 cm?/m
. cmz/m A's=0.00 | As=1.35 _
%%O_ cmz/m cm? A's = VSdf7 241
cm2/m 3080 | 1350me | T o
PAR3inf — (1.51 3 28.0 o
Md = cm?) (1.51 tf/m
2711 Fd =0.21 fiss = cm?2) asw =1.10
kgf.m/ tf 0.02 mm cmz/m
m Situaco:
PE
Neg As = As = 0.02
i
A's = A's =0.02
- 2
0.00 cm2/m
cm2/m
Md =
2711 _
kgf.m/ Fd —tf13.81
m Situacéo:
Pos | As= As =198
crlnglgm cmz/m
. A's=120 | As=1.98 _
%%O_ cm2/m cm? A's = vsd = 1.63
cm2/m 4080 | 202cme | | 1 oo
PARLinf = (2.01 4 38.0 '
Md = cm?) (2.01 tf/m
kzg;lri / Fd=1381 | fiss= cm?) as(‘;"m;/?ﬁ“
: tf 0.07 mm
m Situacdo:
PE
Neg As = As =2.02
e
s = A's=1.15
B 2
0.00 cm2/m
cm2/m
116
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9.4 RESERVATORIO - PAVIMENTO TOPO

9.4.1 Dados do reservatorio

TOPO fck = 300.00 kgficm? | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =3.00 cm
Cargas Retra
Secdo (cm) Cargas Verticais (kgf/m?) Horizontai | Tempera | c¢ao
s (kgf/m?3) tura Defor
Peso | Acidental Pare Caso T1 m. X
Element Eleva . , h des | Tota To | Caso T2 | Defor
H ~ Nivel | Prop | Revestim Base o
(o] cado . Outra I po (°C) m.Y
rio ento .
s (%0)
375. 661,
L1 15. | 4op | 25996 | 00 | 150.00 | 0.00 | 50
(RES2) | 00 | & 00 | kgf/ | 13650 | 0.00 | kgf/
m?2 m?2
558, 225.
(CF;An?eﬂQ 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Gee o | 00 | 7 00 | kgf/ | 0.0 000 | kgf/ | .00 | ©
m m
558, 225,
(Eﬁstzef 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
o, $loo | @ 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | ©
m m
558, 225.
(Eﬁstzj 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
onteng | oy | O 00 | kgf/ | 0.0 0.00 | kgf/ | .00 | ©
oes)
m m
558, 225.
(Eﬁr?tir?g 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Gee o | 00 | 7 00 | kgf/ | 0.0 000 | kgf/ | .00 | ©
m m
558, 225,
(Eﬁstze'r?g 15 | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Gee o | 00 | 7 00 | kgf/ | 0.0 000 | kgf/ | .00 | ©
m m
558, 225,
(Eﬁﬁf 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
onteng | oy | O 00 | kgf/ | 0.0 000 | kgf/ | .00 | ©
oes)
m m
558, 225.
(Eﬁi‘;’: 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
onteng | oy | O 00 | kgf/ | 0.0 000 | kgf/ | .00 | ©
oes)
m m
558, 225.
(E’gstze'r? 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Gos) Sloo | @ 00 | kgf/ | 0.0 0.00 | kgf/ | .00 | ©
m m
558, 225.
(zﬁstz; 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Gos) Sloo | @ 00 | kgf/ | 0.0 0.00 | kgf/ | .00 | ©
m m
(goAnFiz;]' 15. | ,oo | 26030 | 558. | 0.00 | 0.00 | 225. | 1192 | 0.0
onteng | oy | 0 00 | 75 0.00 000 | 00 | 00 | 0O
des)
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kgl kgf/

m m

558, 225.
(E’gfé'rf 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
onteng | o | 0. 00 | kgff | 000 | 000 |kgf/| .00 | O
oes) m m

558, 225.
(Eﬁr?tze-rll( 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
onteng | o | 0. 00 | kgff | 000 | 000 |kgf/| .00 | O
oes) m m

558, 225.
(Eﬁr'?tze'#g 15. | 000 | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
Saey " [ 00 | @ 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0

m m

558, 225.
(Fégstzég" 15. | 000 | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
ONteNe | 9o ' 00 | kgf 0.00 0.00 | kgf/ | .00 | O
oes) m m

558, 225.
(zﬁsti'r']\' 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
onteng | o | 0. 00 | kgff | 000 | 000 |kgf/| .00 | O
oes) m m

558, 225.
('é’gstir? 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
s ¢l oo | & 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0O

m m

558, 225.
(CF;Anfﬁ 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
e ¢l oo | & 00 | kgf/ | 000 | 0.00 | kgf/ | 00 | 0

m m

558, 225.
(Eﬁi‘; nA 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
onteng | 455 | 0. 00 | kgff | 000 | 000 |kgf/| .00 | O
oes) m m

558, 225.
(Eﬁr?':le- E’ 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
onteng | 55 | 0. 00 | kgff | 000 | 000 |kgf/| .00 | O
oes) m m

558, 225.
(Eﬁr?':le- r? 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
o ¢l oo | & 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0

m m

558, 225.
(Eﬁrﬁ{t“e' rE) 15 | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
o ¢l oo | & 00 | kgf/ | 000 | 0.00 | kgf/ | 00 | 0

m m

558, 225.
(Eﬁm‘f 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
onteng | 455 | 0. 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0
oes) m m

558, 225.
(Eﬁr'?t‘é': 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
onteng | 55 | 0. 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0
oes) m m

558, 225.
(Fggstt nG 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
s ¢l oo | & 00 | kgf/ | 000 | 0.00 | kgf/ | 00 | 0

m m
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558. 225.

(Eﬁr'?t“e'r']" 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
oNene oo | 7 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
oes) o g

558. 225,

(g:nf‘e‘;]' 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
oNene oo | 7 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
oes) o g

558. 225,

(Eﬁrﬁiﬁg 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) | 00 | O 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
m m
558. 225.

(Eﬁr?tt:fg 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) | 00 | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
m m
558. 225.

(Eﬁﬁ‘;}"‘ 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
onent oo | 7 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0
oes) o g

558. 225,

(Féﬁﬁféﬂ” 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
OMeNe | oo | 00 | kgf/ | 000 | 000 | kgt | 00 | O
oes) o g

558. 225.

(zﬁm’r’:' 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) || 00 | 00 | kgf/ | 000 | 000 | kgf/ | .00 | O
m m
558. 225.

(FC)'SS'[Afe-r? 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
et oo | 00 | kgf/ | 000 | 000 |kgf/| .00 | O
oes) o g

558. 150.

(CF;Anfg 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
ontens 1 g0 | ¥ 00 | kgf/ | 000 | 0.00 | kgf/ | 00 | 0
oes) o g

558.

(CF;Anf;?] 15. | oo | 26030 | 75 000 | 000 | D% | 1102 | 0.0
oNene | oo ' .00 | kgfl 0.00 0.00 | “9 00 | o
oes) o m

558. 150.

(CF;Aan] 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) || 00 | O 00 | kgf/ | 000 | 000 | kgf/ | .00 | O
m m
558. 150.

(CF;An?; 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
OMeNe 1 oo | 00 | kgf/ | 000 | 0.00 | kgt | 00 | O
oes) o g

558. 150.

(CZﬁtRG?] 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
onene | oo | > 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0
oes) o g

558. 150.

(goAnRtég 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) || 00 | 00 | kgf/ | 000 | 000 | kgf/ | .00 | O
m m

(goAnFiérll 15 | 4o | 26030 | 558. | 000 | 0.00 |150. | 1192 | 0.0

5es) loo| 00 | 75 000 | 000 | 00 | .00 | O
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kgf/ kgf/

m m

558. 150.
(CIZDoAnF'Eérzlg 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
- 00 | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
oes) o g

558. 150.
(g:nféﬁg 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
- 00 | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
oes) o g

558. 150.
(gﬁn?;ﬁg 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
des) | 00 | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O

m m

558. 150.
(gfnfégg 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
- oo | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
oes) o g

558. 150.
(gfnfég 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
omene oo | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0
oes) o g

558. 150.
(goAnFE;Z 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
565) loo| 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0

m m

558. 150.
(gfnféﬁg 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
des) || 00 | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O

m m

558. 150.
(gfnfég 15. | 100 | 26030 [ 75 000 | 000 | 00 | 1192 | 0.0
omene 1 oo | 7 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
oes) o g

558. 150.
(cF:)oAanr? 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
oMene 1 oo | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
oes) o g

558. 150.
(gfnfgi 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
565) loo| 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | 0

m m

558.
(gfnfgﬁ 15. | o0 | 26030 | 75 000 | 000 |9 11092 | 0.0
oNene oo | ¢ 00 | kgf/ | 000 | 0.00 | K97 | 00 | o
oes) o m

127,
(gOAnFigr‘:’ 15. | oo | 26030 | 50 000 | 000 | %] 272. | 00
i I I e .00 | kgf/ 0.00 0.00 | "9 0 | 0
des) o m

127,
(g(fnfgﬁ 15. | oo | 26030 | 50 000 | 000 | %] 272. | 0.0
i I B e .00 | kgf/ 0.00 0.00 | "9 0 | 0
oes) o m

127,
(goAnFig 15. | 000 | 26030 | 50 000 | 000 | D9 272 | 0.0
onene oo | ¢ 00 | kgf/ | 000 | 0.00 | K97 | 00" | o
oes) o m
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AC

NOSSa "](,’UL] e o tuturo

dasal

9.4.2 Resultados do reservatorio
TOPO fck = 300.00 kgficm? | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =3.00 cm

9.4.2.1 Reservatorio contencbes

ARMADURAS NA LAJE

Esforgos Resultados
Ndx Ndy Armadura inferior Armadura superior
Trecho Rdx Rdy Mdx Mdy
(th) (tf) (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy
AS=TOT | ps=314 | AS=374 | Ag 358
cm#/m cmz/m cm?/m cm2/m
pary | 1036 1 1.69 2590 1537 p10.0 1 pg3co | 2100 | gg0ci4
-12.84 -0.56 c/10 c/20
(3.46 (3.59
(7.85 cm2/m) (3.93 cm2/m)
cm/m) cm?/m)
As =198 | As=160 | A's=151 | A's=1.60
4.48 6.34 cm?/m cm3/m cm3/m cm?/m
PAR2-A _1' 07 _0' 2 896 649 96.3¢/15 | 96.3¢/19 | 86.3¢c/20 | 6.3 c/19
' ' (2.08 (1.64 (1.56 (1.64
cm3/m) cm?/m) cm?/m) cm?3/m)
As :23.65 As=123 | AS :24.56 A's = 1.23
cm3/m cm2/m cm?/m cm2/m
pAR2B | 2L | 503 | g6 215 100 | e 3cies | P00 | pe3cs
-3.98 -0.15 c/20 c/17
(1.25 (1.25
(3.93 cm2/m) (4.62 cm2/m)
cm?3/m) cm3/m)
As =384 ns=123 |AS=390 ) ng-123
cm2/m cm2/m cm?/m cm2/m
PAR2.C | 27> | 525 1463 172 p10.0 1 pg3co5 | 2100 | gg3¢25
-5.40 -0.14 c/20 c/19
(1.25 (1.25
(3.93 cm2/m) (4.13 cm2/m)
cm3/m) cm?/m)
AS =395 ns=123 |AS=412 1 Ag 103
cm#/m cmz/m cm?/m cmz/m
pAR2-D | 293 | 476 1 4556 175 100 1 pe3cs | 2190 | ge3cizs
-5.55 -0.14 c/19 c/19
(1.25 (1.25
(4.13 cm/m) (4.13 cma/m)
cm3/m) cm?/m)
AS=380 | pg 103 |AS=393 1 ag-123
cm2/m cm2/m cm?/m cm2/m
pAR2-E | 8 | 38 1550 180 p10.0 1 pg3cos | 2100 | g53¢25
-4.16 -0.13 c/20 c/19
(1.25 (1.25
(3.93 cm2/m) (4.13 cm?/m)
cm3/m) cm3/m)
As =345 | As=121 | A's=353 | A's=1.21
569 414 cm2z/m cm?/m cm?/m cm?z/m
PAR2-F _1' 86 0 13 1567 184 28.0c/14 | 96.3¢c/25 | 98.0c/14 | 26.3 ¢c/25
' ' (3.59 (1.25 (3.59 (1.25
cm3/m) cm?/m) cm?/m) cm?/m)
6.32 477 As =320 | As=121 | A's=323 | As=1.21
PAR2-G 0'00 0 12 1574 186 cm2z/m cm?/m cm?/m cmz/m
' ) 28.0c/15 | 96.3¢c/25 | 98.0c/15 | 26.3 ¢c/25
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(3.35 (1.25 (3.35 (2.25
cm3/m) cm2/m) cm2/m) cm3/m)
As =325 | As=121 | A's=323 | As=1.21
745 504 cmz/m cm2/m cmz/m cmz/m
PAR2-H 0'00 0 12 1585 185 28.0c/15 | 6.3¢/25 | ©8.0¢c/15 | @6.3 ¢c/25
' ' (3.35 (1.25 (3.35 (1.25
cm3/m) cm2/m) cm2/m) cm3/m)
As =329 | As=121 | A's=3.18 | A's=1.21
927 4.69 cmz/m cmz/m cmz/m cmz/m
PAR2-| 0'00 0 11 1602 184 28.0 ¢/15 | @6.3 ¢c/25 26.3 ¢c/9 26.3 ¢/25
' ’ (3.35 (1.25 (3.46 (1.25
cm3/m) cm?/m) cm?/m) cm?3/m)
As=330 | As=121 | A's=3.13 | A's=1.21
12.44 5.48 cmz/m cmz/m cmz/m cmz/m
PAR2-J 0 bO 0 11 1609 181 28.0 ¢/15 | 6.3 ¢c/25 26.3 ¢c/9 26.3 ¢/25
' ’ (3.35 (1.25 (3.46 (1.25
cm?/m) cm2/m) cm2/m) cm3/m)
As =329 | As=121 | A's=3.07 | As=1.21
12.78 4.98 cm2/m cm?/m cm?/m cm2/m
PAR2-K 0 '00 0 10 1605 177 28.0¢/15 | 86.3¢c/25 | 28.0¢c/16 | @6.3 c/25
' ' (3.35 (1.25 (3.14 (1.25
cm3/m) cm?/m) cm?/m) cm3/m)
As =325 | As=121 | A's=296 | A's=1.21
14.23 4.05 cmzm cmz/m cmz/m cmzm
PAR2-L 0 60 0 10 1582 178 28.0c/15 | 6.3¢c/25 | ©8.0c/16 | @6.3 c/25
' ' (3.35 (1.25 (3.14 (1.25
cm3/m) cm?/m) cm?/m) cm?3/m)
As=314 | As=119 | A's=284 | A's=1.19
cmzm cmz/m cmz/m cmzm
PARE: | 1340 | 420 | 1542 177 06.3c/9 | 86.3¢c/25 | 88.0c/17 | 26.3c/25
' ' (3.46 (1.25 (2.96 (1.25
cm3/m) cm?/m) cm?/m) cm3/m)
As=3.14 | As=119 | A's=271 | A's=1.19
11.27 4.02 cm2/m cm2/m cm2/m cm2/m
PAR2-N -0.18 0 10 1530 180 26.3 ¢c/9 26.3¢c/25 | 6.3¢c/11 | @6.3c/25
' ' (3.46 (1.25 (2.83 (1.25
cm?3/m) cm3/m) cm3/m) cm3/m)
As=3.07 | As=163 | A's=2.37 | A's=1.63
799 297 cmz/m cmz/m cmz/m cmz/m
PAR2-O O o5 0 16 1480 413 28.0c/16 | 6.3¢/19 | ©8.0¢c/20 | @6.3 c/19
' ' (3.14 (1.64 (2.51 (1.64
cm3/m) cm?/m) cm?/m) cm?/m)
As=231 | As=163 | #3407 As 163
) ) cmz/m )
1.33 | 6.01 cmz/m cm#/m 210.0 cmz/m
PAR3 543 053 1756 649 28.0 ¢/20 | 86.3¢c/19 /19 26.3 ¢/19
' ' (2.51 (1.64 (1.64
cmz/m) cm2/m) (4.13 cmz/m)
cm/m)
As = As =778 | A's=6.42 | A's =5.98
11.61 2/ 2/ 2/m
11.14 | 0.93 cmz/m %n;org (;Torc? (;z:n;z 5
PARAG-A | 4o05 | 2560 | 1902 1044 o0 c/10 c/12 ¢/20
(7.85 (6.54 (6.14
(11.83 cm?/m) cm?/m) cm?/m)
cm?/m)
0.00 0.73 As=151 | As=160 | A's=2.16 | A's=1.60
PAR4-B -6. 72 3 47 493 183 cmz/m cmz/m cmz/m cmz/m
' ) 26.3¢/20 | 96.3¢/19 | ©6.3¢c/14 | @6.3¢c/19
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(1.56 (1.64 (2.23 (1.64
cm3/m) cm2/m) cm2/m) cm3/m)
As=151 | As=160 | A's=151 | A's=1.60
0.07 1.02 cmz/m cmz/m cmz/m cmz/m
PAR4-C 4 18 3 77 389 83 26.3¢/20 | 6.3¢/19 | 86.3¢/20 | 6.3 ¢/19
' ' (1.56 (1.64 (1.56 (1.64
cm3/m) cm2/m) cm2/m) cm3/m)
As=151 | As=160 | A's=151 | A's=1.60
277 103 cmz/m cmz/m cmz/m cmz/m
PAR4-D _3' 91 3 89 401 69 26.3¢c/20 | 26.3¢c/19 | 86.3¢c/20 | 6.3 ¢c/19
' ' (1.56 (1.64 (1.56 (1.64
cm3/m) cm?/m) cm?/m) cm?3/m)
As=151 | As=160 | A's=1.63 | A's=1.60
6.67 0.96 cmz/m cmz/m cmz/m cmz/m
PAR4-E 4 50 3 72 421 73 26.3¢c/20 | 26.3¢c/19 | 86.3¢c/19 | 6.3 ¢c/19
' ' (1.56 (1.64 (1.64 (1.64
cm?/m) cm2/m) cm2/m) cm3/m)
As=229 | As=121 | A's=229 | A's=1.21
10.35 0.81 cm2/m cmzm cmzm cm3/m
PARA4-F 4 .86 3 36 425 76 28.0c/20 | 26.3¢c/25 | 88.0¢/20 | @6.3 ¢/25
' ' (2.51 (1.25 (2.51 (1.25
cm3/m) cm?/m) cm?/m) cm3/m)
As=229 | As=121 | A's=229 | A's=1.21
13.53 0.62 cmz/m cmz/m cmz/m cmz/m
PAR4-G 4 '93 2 91 411 78 28.0 ¢/20 | 86.3¢/25 | 28.0¢c/20 | @6.3 c/25
' ' (2.51 (1.25 (2.51 (1.25
cm3/m) cm?/m) cm?/m) cm?3/m)
As=229 | As=121 | A's=229 | A's=1.21
15.98 0.43 cmz/m cmz/m cmz/m cmz/m
PAR4A-H |~/ e 243 401 80 28.0¢c/20 | 86.3¢c/25 | 28.0¢c/20 | 86.3 c/25
' ' (2.51 (1.25 (2.51 (1.25
cm3/m) cm?/m) cm?/m) cm3/m)
As=229 | As=121 | A's=229 | A's=1.21
17.59 0.62 cm2/m cmz/m cmz/m cm2/m
PARA4-| 4 ‘10 2 83 437 80 28.0c/20 | 26.3¢/25 | 88.0¢/20 | @6.3 ¢/25
' ' (2.51 (1.25 (2.51 (1.25
cm?3/m) cm3/m) cm3/m) cm3/m)
As=229 | As=121 | A's=229 | A's=1.21
18.72 0.78 cmz/m cmz/m cmz/m cmz/m
PAR4-J 3 .56 3 o 458 79 28.0 ¢/20 | 86.3¢/25 | @8.0¢/20 | @6.3 c/25
' ' (2.51 (1.25 (2.51 (1.25
cm3/m) cm?/m) cm?/m) cm?/m)
As=229 | As=121 | A's=229 | A's=1.21
19.03 0.88 cmz/m cmz/m cmz/m cmz/m
PAR4-K B '71 3 56 464 87 28.0c/20 | 26.3¢/25 | 88.0¢/20 | @6.3 ¢/25
' ' (2.51 (1.25 (2.51 (1.25
cm?3/m) cm3/m) cm3/m) cm3/m)
As=229 | As=121 | A's=229 | A's=1.21
18.09 0.89 cm2/m cmz/m cmz/m cm2/m
PARA4-L -1.60 3 71 452 113 28.0c/20 | 26.3¢c/25 | 88.0¢/20 | @6.3 ¢/25
' ' (2.51 (2.25 (2.51 (1.25
cm3/m) cm?/m) cm?/m) cm?/m)
As=229 | As=121 | A's=229 | A's=1.21
cmz/m cmz/m cmz/m cmz/m
PARA | 10321 128 1 4y 121 | 88.0¢/20 | ©6.3¢/25 | 88.0c/20 | ©6.3 c/25
' ' (2.51 (1.25 (2.51 (1.25
cm3/m) cm?/m) cm?/m) cm?/m)
13.00 1.27 As=151 | As=160 | A's=151 | A's=1.60
PARA-N | 000 | 320 | 2% 122 cm?m | cmdm | cmdim | cm?m
123
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26.3¢/20 | 86.3¢/19 | 96.3¢/20 | ©6.3 c/19
(1.56 (1.64 (1.56 (1.64
cm3/m) cm2/m) cm2/m) cm3/m)
As= | As=812 |As=522 | A's=756
11.07 cmz/m cmz/m cmz/m
21.24 | 1.00 cm2/im 312.5 10.0 2125
PARGO | 3000 | -2730| 2721 194 p10.0c7 c/15 c/15 c/16
(11.22 (8.18 (5.24 (7.67
cm3/m) cm?/m) cm?/m) cm?3/m)
As = _ A's =
1001 | 4524991 1550 | As=333
116.46 453 cm2/m (;Tolrg cm3/m cm2/m
PARS ' ; 3117 805 812.5 : 216.0 | 8.0 c/14
2431 | -11.26 c/19
c/11 (413 c/19 (3.59
(11.16 cm.2/m) (10.58 cm?/m)
cm3/m) cm2/m)
As =802 ns=170 |AS=018 1 Ag-170
cm?/m cm2/m cm?/m cm2/m
pARe | 264 | 18 1717 413 o125 | pe3ci1s | 2125 | ge3ciis
2490 | -1.34 c/15 c/19
(1.73 (1.73
(8.18 cmeim) (6.46 cméim)
cm3/m) cm?/m)
As =823 | ns=165 | A3=38l ) ng-126
cm?m cmz/m cm?/m cm2/m
paR7 | 866 | 139 4509 166 2125 | e3cis | 290 | ge3cioa
6.40 | -1.26 c/14 c/20
(1.73 (1.30
(8.77 cmeim) (3.93 cmaim)
cm3/m) cm?/m)
Aimzz?&?o As=166 | A's =348 | A's =1.26
8.94 1.20 2125 cm?/m cm?/m cm2/m
PARS | oo | 109 3496 166 o #6.3¢c/18 | @8.0c/14 | 26.3cl24
' : (1.73 (3.59 (1.30
(.77 cm2/m) cm2/m) cmz/m)
cm?/m)
AS=BS3 | pns=171 | AS=3621 Ag-126
cm?/m cm?/m cm?/m cm?/m
pARg | 212 | 133 1 g40p 166 2125 | e3cis | 200 | ge3croa
325 | -0.95 c/14 c/20
(1.73 (1.30
(8.77 emeim) (3.93 cmaim)
cm3/m) cm?/m)
AS =999 | s =200 | AS=370 ) As=126
cm#/m cmz/m cm?/m cmz/m
pAR10 | 217 | L74 3727 166 2125 | eocies | 2190 | ge3croa
317 | -0.91 c/12 c/20
(2.01 (1.30
(10.23 crmeim) (3.93 cmaim)
cm?/m) cm3/m)
As=BIL 1 ns=178 | AS=385) Ag-126
cm?/m cmz/m cm?/m cm?/m
PAR11 | 217 | 065 3797 166 2125 | pe3ci17 | 290 | ge3croa
-2.98 -1.01 c/13 c/20
(1.83 (1.30
(9.44 cmeim) (3.93 cmaim)
cm3/m) cm?/m)
AS =897 | pg—179 | AS=389 ] Ag_ 106
cm?m cmz/m cm?/m cmz/m
pAR12 | 214 | 182 | agqg 167 2125 | p63c17 | 290 | ge3croa
-2.77 -1.16 c/13 c/19
(1.83 (1.30
(9.44 cmeim) (4.13 cmaim)
cm3/m) cm/m)
124
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AS=B99 | As=180 | A3=393 ) As=126
cm?/m cm?/m cm?/m cm?/m
PAR13 | %12 | 143 3849 167 p125 | se3cn7 | 200 | ge3c24
-2.72 -1.27 c/13 c/19
(1.83 (1.30
(9.44 cmzim) (4.13 cmzim)
cm3/m) cm2/m)
AS =B34 As=179 | AS=392) pg-126
cm?/m cm?/m cm?/m cm?/m
PAR14 | 211 | 122 1 ggap 167 8125 | se3cn7 | 200 | ge3ci4
-2.60 -1.25 c/13 c/19
(1.83 (1.30
(9.44 cmzim) (4.13 emz/m)
cm3/m) cm?/m)
As=871 | As=174 | A3 :23'87 A's = 1.23
cmz/m
913 121 cmz/m cmz/m 210.0 cmz/m
PAR15 _2' 45 _1' 12 3800 167 210.0¢c/9 | 86.3c/17 0/2(') 26.3 ¢/25
) ’ (8.73 (1.83 (1.25
cm2/m) cm2/m) (3.93 cm2/m)
cm?/m)
As =989 | ng=108 | A3=380 ) Ag-126
cm?/m cm2/m cm?/m cm2/m
pAR1s | 218 | 1.20 3746 167 p125 | sgocres | 200 | ge3c4
-2.28 -0.94 cl/12 c/20
(2.01 (1.30
(10.23 cmz/m) (3.93 cmz/m)
cm3/m) cm?/m)
As =840 | s =169 | AS=308 ) ng-126
cm?m cmz/m cm?/m cm2/m
PARL7 | 925 | 119 1 5444 167 125 1 g53ci18 | 200 | g63ci24
-2.04 -0.84 c/l4 c/20
.73 (1.30
(8.77 cm2/m) (3.93 cm2/m)
cm3/m) cm?/m)
As =822 As=1.64 | A's=350 | A's=1.26
cm2/m
930 119 2125 cmz/m cmz/m cm2/m
PAR18 _1' 78 _0' 85 3595 167 c/1;1 26.3¢c/18 | @8.0c/14 | 86.3c/24
’ ’ (1.73 (3.59 (1.30
@77 cm?/m) cm?/m) cm?/m)
cm3/m)
AS=8.22 | h\s-164 | A's=351|A's=126
cmz/m
10.21 166 2125 cmz/m cmz/m cmz/m
PAR19 > '43 0 83 3551 166 c/l-4 26.3¢/18 | 28.0c/14 | 6.3 c/24
: : .73 (3.59 (1.30
®.77 cm?/m) cm?/m) cm?/m)
cm?3/m)
As =827 As=1.65 | A's=430 | A's=1.26
cm2/m
6.86 2 97 2125 cmz/m cmz/m cm2/m
PAR20 _7' 51 _0' 93 3216 169 c/1;1 26.3¢c/18 | @8.0c/11 | 86.3c/24
’ ’ (1.73 (4.57 (1.30
®8.77 cm2/m) cm2/m) cm2/m)
cm?/m)
As = e —
1242 | As=501 | ASZ799 ) Ag =408
113.94 | 5.09 em#m | emam | SO0 cmem
PAR21 ) ) 2726 1194 216.0 28.0 c/10 ) 28.0 c/11
-25.37 | -10.67 c/10
c/16 (5.03 (7.85 (4.57
(12.57 cm?/m) ; cm?/m)
cm?/m)
cm3/m)
T AS =204 | As=123 | A's=220 | A's=175
PAR22 _2' 31 _2' 19 2031 609 210.0 cmz/m cmz/m cm2/m
’ ’ ) 26.3¢c/25 | 28.0c/20 | 6.3 ¢c/17
c/16
125
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(4.91 (1.25 (2.51 (1.83
cm?/m) cm?/m) cm?/m) cm?/m)
As = As = A's = A's =
22.38 17.24 22.52 17.19
114.23 | 12.83 cm2/m cm2/m cm2/m cm2/m
PAR23 -73.61 | -30.04 4419 4471 2125c/5 | 8125¢/7 | 216.0c/9 | @12.5c/7
(24.54 (17.53 (22.34 (17.53
cm?/m) cm2/m) cm2/m) cm3/m)
As = As = A's = f6542
26.71 17.62 24.86 cm.2/m
115.63 | 11.68 cm2/m cm3/m cm3/m
PAR24 | 107.20 | -20.03 | 3834 4397 | 416.0c/7 | B125¢l6 | #16.0c/8 ’”Cl/f'zo
(28.72 (20.45 (25.13
cm2/m) cmz2/m) cmz2/m) (16.76
cm?3/m)
_ _ A's = .
As = As =4.63 11.87 A's =458
12.61 cm2/m cm.2/m cm2/m
36.04 8.36 cm2/m 210.0 210.0
PAR25 -76.25 -4.65 726 1637 210.0 c/6 c/16 Qél/f?O c/17
(13.09 (4.91 (4.62
cmz/m) cm2/m) (11.83 cmz/m)
cm?/m)
ARMADURAS NA CONTINUIDADE
Viga Lajel Momentos fletores (kgf.m/m) Armaduras
Trecho Laje 2 Md negativo Md positivo As (superior) A's (inferior)
As =6.24 cm2/m
Barra 5:542%3 28.0 ¢c/8
(6.28 cm?3/m)
As =14.20
PAR4-O cm2/m
Barra | pAR21 -2937 212.5 c/8
(15.34 cm?m)
As = 2.33 cm2/m
Barra PF;AF\QFfA -1156 26.3 c/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra F;’;Fézz'f -637 26.3 ¢/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra Z’:ﬁzgl 26.3 c/13
(2.40 cm?3/m)
As =5.89 cm?/m
Barra PQAI?;GO -1107 210.0 ¢/13
(6.04 cm2/m)
As =7.95 cm2?/m
Barra Eﬁgg -2145 28.0 c/6
(8.38 cm2/m)
As =2.28 cm2/m
Barra PZAISSO 26.3 ¢c/13
(2.40 cm?3/m)
As =6.02 cm2/m
Barra PQAR;:E)A -387 28.0 c/8
(6.28 cm3/m)
As =5.19 cm2/m
Barra PZA&IZSA -94 26.3 c/6
(5.20 cm?3/m)
Barra PAR2-A -713 As = 2.28 cm2/m
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PAR2-B 26.3 ¢c/13
(2.40 cm?/m)
As =4.74 cm?/m
Barra 'T:QF;ZZ'E -2094 210.0 c/16
(4.91 cm?/m)
As =2.28 cm?/m
Barra 5:‘522% 26.3 ¢c/13
(2.40 cm?/m)
As = 3.05 cm?/m
Barra Eﬁgg:g -1198 28.0 c/16
(3.14 cm?3/m)
As =5.38 cm?/m
Barra F;f/\&zl'g 2275 210.0 c/14
(5.61 cm?3/m)
As =2.28 cm2/m
Barra 5:52198 26.3 ¢/13
(2.40 cm?3/m)
As = 3.00 cm?/m
Barra Eﬁggg -1167 8.0 c/16
(3.14 cm?3/m)
As =5.46 cm2/m
Barra 'TQF%SD -2301 210.0 c/14
(5.61 cm?3/m)
As = 2.28 cm2/m
Barra 5:‘521% 26.3 c/13
(2.40 cm?3/m)
As = 2.92 cm2/m
Barra Eﬁﬁgg -1204 8.0 c/17
(2.96 cm?3/m)
As =5.40 cm2/m
Barra F;Qizl'f -2347 210.0 c/14
(5.61 cm?3/m)
As =2.28 cm2/m
Barra 5:5212 26.3 ¢/13
(2.40 cm?3/m)
As =2.79 cm2/m
Barra E’XE?E -1238 28.0 c/18
(2.79 cm?3/m)
As =5.14 cm2/m
Barra EIDDAARRzlg -2384 26.3 c/6
(5.20 cm?3/m)
As = 2.28 cm2/m
Barra F?:F?zl% 26.3 c/13
(2.40 cm?3/m)
As = 2.59 cm?/m
Barra | Ao -1268 28.0 c/19
(2.65 cm?3/m)
As =5.00 cm?/m
Barra F;’fézlg -2411 6.3 ¢/6
(5.20 cm?3/m)
As =2.28 cm2/m
Barra ;ﬁgzl?: 26.3 ¢/13
(2.40 cm?3/m)
As = 2.64 cm2/m
Barra Eﬁggﬁ -1294 8.0 c/19
(2.65 cm3/m)
As =5.03 cm?/m
Barra ';’;'121'2' -2426 6.3 ¢/6
(5.20 cm?3/m)
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As =2.28 cm2/m
Barra 5:\521‘(13 26.3 ¢c/13
(2.40 cm?/m)
As = 2.68 cm?/m
Barra IID:Q\FI;ZZT -1314 28.0 c/18
(2.79 cm?/m)
As =5.04 cm?/m
Barra E:Ei?: -2427 26.3 c/6
(5.20 cm?/m)
As =2.28 cm?/m
Barra 5:"521'?; 26.3 ¢/13
(2.40 cm?3/m)
As =2.70 cm2/m
Barra | fapan 11326 28.0 c/18
(2.79 cm?3/m)
As =5.01 cm2/m
Barra IP:QRRzlg -2414 6.3 cl6
(5.20 cm?3/m)
As =2.28 cm2/m
Barra ISQS;ZI 26.3 c/13
(2.40 cm?3/m)
As = 2.72 cm2/m
Barra xsg_'f( -1336 28.0 ¢/18
(2.79 cm?3/m)
As =4.94 cm2/m
Barra Zﬁizl'f -2381 6.3 ¢c/6
(5.20 cm?3/m)
As =2.28 cm2/m
Barra FI?:RRZl%] 26.3 ¢/13
(2.40 cm?3/m)
As =2.72 cm2/m
Barra | Cano 1332 28.0 c/18
(2.79 cm?3/m)
As =4.83 cm2?/m
Barra F;’Zizl'é -2332 6.3 c/6
(5.20 cm?3/m)
As = 2.28 cm2/m
Barra F',D:‘F?zlol( 26.3 c/13
(2.40 cm?3/m)
As = 2.68 cm2/m
Barra E:FF;;\LA -1316 28.0 c/18
(2.79 cm?3/m)
As =4.76 cm2/m
Barra PQE;;;M -2263 10.0 ¢/16
(4.91 cm?3/m)
As =2.28 cm2/m
Barra PF,;\AI\?Rsz 26.3 ¢/13
(2.40 cm?3/m)
As =2.61 cm2/m
Barra | panoy -1283 28.0 c/19
(2.65 cm?3/m)
As =454 cm2/m
Barra Pﬁféé“ -2182 28.0 c/11
(4.57 cm3/m)
As =2.28 cm2/m
Barra PZ’:;SM 26.3 c/13
(2.40 cm?3/m)
PAR2-N As = 2.58 cm2/m
Barra | pAR2.0 -1267 8.0 c/19
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(2.65 cm3/m)
As =452 cm2/m
Barra Plﬁfé'?o -2063 28.0 c/11
(4.57 cm?/m)
As =2.28 cm?/m
Barra PIZARFSN 26.3 ¢c/13
(2.40 cm?/m)
As =2.28 cm?/m
Barra PQARF‘;'?B -469 26.3 c/13
(2.40 cm?/m)
As =2.28 cm?/m
Barra | paeniy 266 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra | FARam 79 06.3 c/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra P?Eésc -524 6.3 ¢c/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra PIZARIZSB 26.3 c/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra msj:cB: -152 26.3 ¢/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra Pﬁfgf -599 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra PZAI\?IZQC 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra | FARas -199 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra F;AATQE -665 26.3 ¢/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra 5:541% 26.3 c/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra Eﬁgig -246 6.3 /13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra %:F\I;Aflf -718 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra 5:541}5 26.3 ¢c/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra | aNgr -295 26.3 c/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra 'DF,AA'T;‘l'S -755 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra 52541_?: 26.3 c/13
(2.40 cm?3/m)
Barra PARA4-F -337 As = 2.28 cm2/m
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PAR4-G 26.3 ¢c/13
(2.40 cm?/m)
As =2.28 cm?/m
Barra 21141"3" -778 96.3 ¢/13
(2.40 cm?/m)
As =2.28 cm?/m
Barra 5:‘5413(; 26.3 ¢c/13
(2.40 cm?/m)
As =2.28 cm?/m
Barra gﬁgjfl -369 6.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra gﬁgﬂ -787 6.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra 5:"541;‘; 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra FI)DAAIIQ;ZT -395 26.3 ¢/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra 'T;;?l'; -782 26.3 ¢/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra Eﬁgﬁ 26.3 c/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra | SRR -423 06.3 /13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra F;f&l?;"lg -764 6.3 ¢c/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra gﬁRRj(f] 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra Eﬁgﬁi -447 26.3 ¢/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra Zﬁiﬁ;‘ -734 26.3 c/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra 5:5417K 26.3 c/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra | ARat -463 26.3 c/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra P&Rglg/l -695 6.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra gﬁgji 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra E:gj_'bl -467 6.3 c/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra ';’;'141'9 -647 26.3 ¢/13
(2.40 cm?3/m)
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As =2.28 cm2/m
Barra PPAARR41-R/I 26.3 ¢c/13
(2.40 cm?/m)
As =2.28 cm?/m
Barra Eﬁgj:'\,\’l' -453 6.3 ¢/13
(2.40 cm?/m)
As =2.28 cm?/m
Barra TQF;“Z'S -612 26.3 c/13
(2.40 cm?/m)
As =2.28 cm?/m
Barra 5:"542?\] 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra | [ anao -305 06.3 c/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra PP,:ITQZSZ 26.3 ¢/13
(2.40 cm?3/m)
As =2.28 cm2/m
Barra ;,35232 -656 26.3 c/13
(2.40 cm?3/m)
As = 2.28 cm2/m
Barra Ifﬁli\?zlz 26.3 c/13
(2.40 cm?3/m)
As = 2.87 cm2/m
Barra ITD':F\I;le -1291 28.0 c/17
(2.96 cm?3/m)
As =3.41 cm2/m
Barra Eﬁgé -1053 28.0 c/14
(3.59 cm?/m)
As = 2.46 cm2/m
Barra iﬁgf 584 8.0 c/20
(2.51 cm?3/m)
As =6.24 cm2/m
Barra 5:542%) 216.0 c/20
(10.05 cm?m)
As =22.87
PAR4-O cmz/m
Barra PAR24 -2721 8125 c/5
(24.54 cm?/m)
As = 27.05
PAR24 cmz/m
Barra | paRrot ~3942 #16.0 c/7
(28.72 cm?/m)
As =4.34 cm2/m
Barra P,F;\AI\?ggA -2014 216.0 c/20
(10.05 cm?/m)
As = 2.44 cm2/m
Barra F;;;F;é'f -1177 #12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra 7311231 @12.5 c/20
(6.14 cm?3/m)
As = 3.09 cm2/m
Barra Pﬁfééo -1480 212.5 ¢/20
(6.14 cm?3/m)
As =6.91 cm?/m
Barra Eﬁsg -3117 216.0 c/20
(10.05 cm?m)
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As = 2.34 cm2/m
Barra PIZAF;';SO 212.5 c/20
(6.14 cm3/m)
As =13.29
PAR4-A cm2/m
Barra PAR5 -2847 $10.0 ¢/5
(15.71 cm?m)
As =10.62
PAR5 cm2/m
Barra | paRos -147 #16.0 c/18
(11.17 cm?m)
As =22.15
PAR23 cm2/m
Barra | paRaa -4314 #12.5 /5
(24.54 cm?/m)
As = 2.34 cm2/m
Barra | LARoA 786 012.5 ¢/20
(6.14 cm?3/m)
As =7.72 cm2/m
Barra 'TQF;ZZ'E -3216 216.0 c/20
(10.05 cm?3/m)
As = 2.34 cm2/m
Barra 5:‘522% @12.5 c/20
(6.14 cm?3/m)
As = 3.00 cm2/m
Barra Eﬁsgg -1435 912.5 ¢/20
(6.14 cm?3/m)
As =7.97 cm2/m
Barra F;ﬁig 3551 16.0 c/20
(10.05 cm?m)
As =2.34 cm2/m
Barra 5:52198 212.5 c/20
(6.14 cm?3/m)
As =2.93 cm?/m
Barra Eﬁsg:g -1404 212.5 c/20
(6.14 cm?3/m)
As =8.08 cm2/m
Barra F;ﬁfl'g -3595 216.0 c/20
(10.05 cm?m)
As = 2.34 cm2/m
Barra F?:F?Zl?: @12.5 c/20
(6.14 cm?3/m)
As =3.02 cm2/m
Barra Eﬁggg -1446 @12.5 ¢/20
(6.14 cm?3/m)
As =8.28 cm2/m
Barra F;QF;%E 3676 #16.0 c/20
(10.05 cm?/m)
As =2.34 cm2/m
Barra F?:F?zlz) 212.5 c/20
(6.14 cm?3/m)
As =3.11 cm?/m
Barra ';’2';2:'5 -1489 212.5 ¢/20
(6.14 cm?3/m)
As = 8.45 cm2/m
Barra llz;':\ll??zl-g -3746 216.0 c/20
(10.05 cm?m)
Barra PAR16 As = 2.34 cm2/m
PAR2-E 212.5 c/20
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(6.14 cm?3/m)
As =3.20 cm2/m
Barra EAASZZ_'E -1528 212.5 c/20
(6.14 cm3/m)
As =8.32 cm?/m
Barra 21121'56 -3800 210.0 ¢/9
(8.73 cm?/m)
As = 2.34 cm?/m
Barra lf:‘RRzl?: 212.5 c/20
(6.14 cm3/m)
As =3.32 cm?/m
Barra | PaRo -1560 516.0 c/20
(10.05 cm?m)
As =8.40 cm2/m
Barra F;,AA'Ezl'Z' -3835 10.0 c/9
(8.73 cm3/m)
As = 2.34 cm2/m
Barra Ff):lszlé 212.5 c/20
(6.14 cm?3/m)
As = 3.38 cm2/m
Barra IIDQ\F;ZZT -1585 216.0 c/20
(10.05 cm?3/m)
As = 8.44 cm2/m
Barra gﬁgi; -3849 210.0 ¢/9
(8.73 cm?3/m)
As = 2.34 cm2/m
Barra 5:‘5213'_' @12.5 c/20
(6.14 cm?3/m)
As =3.41 cm2/m
Barra | anan -1602 516.0 ¢/20
(10.05 cm?/m)
As =8.41 cm2/m
Barra FF’,’ZRRzl'; -3838 #10.0 c/9
(8.73 cm?/m)
As = 2.34 cm2/m
Barra gﬁg;zl 212.5 c/20
(6.14 cm?3/m)
As = 3.43 cm2/m
Barra Eﬁgii -1609 216.0 c/20
(10.05 cm?m)
As =8.31 cm?/m
Barra F;’;Fézl'lK -3797 210.0 c/9
(8.73 cm3/m)
As = 2.34 cm2/m
Barra F[?:RRZl%] 212.5 c/20
(6.14 cm?3/m)
As =3.42 cm2/m
Barra | Dano -1605 516.0 c/20
(10.05 cm?/m)
As =8.41 cm2/m
Barra PP';FEZHI)‘ -3727 216.0 c/20
(10.05 cm?/m)
As = 2.34 cm2/m
Barra If,:\gzloK @12.5 c/20
(6.14 cm?3/m)
As = 3.37 cm2/m
Barra E:IEZZ:I\LA -1582 216.0 ¢/20
(10.05 cm?m)
Barra PAR2-M -3625 As =8.15 cm?/m
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PAR9 216.0 c/20
(10.05 cm#m)
As = 2.34 cm?/m
Barra PI,DAARF;gL 212.5 c/20
(6.14 cm3/m)
As =3.31 cm?m
Barra Eﬁgg:m -1542 216.0 c/20
(10.05 cm#m)
As = 7.86 cm?/m
Barra PQARééN -3496 216.0 c/20
(10.05 cm?m)
As = 2.34 cm2/m
Barra | pamoo 612.5 ¢/20
(6.14 cm?3/m)
As = 3.30 cm?/m
Barra | [ ano 11530 516.0 ¢/20
(10.05 cm?/m)
As =7.34 cm2/m
Barra PFA,EFZQ'?O -3279 916.0 ¢/20
(10.05 cm?3/m)
As = 2.34 cm2/m
Barra PIZAFg?N @12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra PSARF‘;'?B -599 212.5 ¢/20
(6.14 cm?3/m)
As = 2.46 cm2/m
Barra | a0, -349 012.5 ¢/20
(6.14 cm?3/m)
As =2.34 cm2/m
Barra Eﬁgjg 912.5 ¢/20
(6.14 cm?3/m)
As =2.34 cm2/m
Barra Péfésc -548 @12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra PF;AF\QF518B @12.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra Eﬁgig -83 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra PQARF‘;)D -664 212.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra P,F;AI\?ZQC 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra Eﬁgjg -152 @12.5 c/20
(6.14 cm?3/m)
As =2.34 cm2/m
Barra F;AAFI;‘;E -759 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra 5:541% @12.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra Eﬁgj:g -204 212.5 ¢/20
(6.14 cm?3/m)
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As = 2.34 cm2/m
Barra TDAAIT;;f -829 212.5 c/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra PP:\F|341}E 212.5 c/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra Eﬁﬁjﬁ -256 212.5 c/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra %4141_26 -869 #12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra Ff’ /fgj_f: #12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra E:Sjg -305 @12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra '731141"?:' -882 212.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra 5:5412 @12.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra mgjﬁ -341 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra gﬁﬁﬂ -873 #12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra 5:5414{_' 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra F[;AA%‘ZT -371 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra Zﬁ%‘g -841 212.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra gﬁgisl @12.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra F[?:RRA‘?\'] -390 12.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra F;,AAFgll'g -789 #12.5 ¢/20
(6.14 cm?3/m)
As =2.34 cm2/m
Barra gﬁsji 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra E:Ej_'f( -406 212.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra iﬁ\i‘;—;‘ -722 @12.5 c/20
(6.14 cm?3/m)
Barra PAR17 As = 2.34 cm2/m
PAR4-K 212.5 c/20
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(6.14 cm?3/m)
As = 2.34 cm2/m
Barra ';AA';j'_f -425 212.5 c/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra PPA,AFfQ4iEI;A -641 212.5 c/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra |:|>D:RR41?_ 212.5 c/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra | banAL 435 612.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra F;,AARR“l'g‘ -547 #12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra PFZ\AI§413/I 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra Eﬁgj:'\,\’l' -423 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra FI’DAAF;“Z'S -428 212.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra 5:‘542?\1 @12.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra Ez‘gjg -122 912.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra F;;:IEZSZ 212.5 c/20
(6.14 cm?3/m)
As = 2.95 cm?/m
Barra ;:‘5232 -1214 212.5 c/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra 5:‘5212 @12.5 c/20
(6.14 cm?3/m)
As =5.66 cm2/m
Barra iﬁﬁzzlz -2590 216.0 c/20
(10.05 cm?m)
As = 4.84 cm2/m
Barra EQFR% -2234 216.0 c/20
(10.05 cm?/m)
As = 2.34 cm2/m
Barra Eﬁg? 212.5 c/20
(6.14 cm?3/m)
As = 2.87 cm2/m
Barra Eﬁggg -342 212.5 c/20
(6.14 cm?3/m)
As =10.28
PAR25 cm2/m
Barra PAR24 -3707 210.0 c/7
(11.22 cm?m)
As = 2.34 cm2/m
Barra gﬁggg @12.5 c/20
(6.14 cm?3/m)
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NOSSa "](,’UL] e o tuturo

Barra

PAR23
PAR25

-4899

As =12.87
cmz/m
212.5c/9
(13.64 cm?m)

9.4.2.2 Reservatorio RES2

ARMADURAS NA LAJE

Esforgos Resultados

Trecho ggi ggz Mdx Mdy Armadura inferior Armadura superior

(tf) (tf) (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy

As =11.72 | As = 10.19 5652; ff;r

cm?/m cm?/m : :
1.71 | 25.45 cm3/m cm2/m
L1 832 | 1732 4425 3236 210.0c/6 | 210.0c/7 #125¢/9 | 816.0 c/17

(13.09 (11.22 (13.64 (11.83
cm?/m) cm?/m) cmz2/m) cm2/m)

9.4.3 Calculos do reservatorio

TOPO

fck = 300.00 kgf/cm?

E = 268384 kgf/cm?

Peso Espec = 2500.00 kgf/m3

Lance 2

cobr = 3.00 cm

9.4.3.1 Reservatorio contengdes

ARMADURAS POSITIVAS (LAJE)

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107
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Momento positivo Momento negativo
Verificag | Verific Verificag | Verific | Arma | Arma
Trec | Dire Flex ao acao EFlex ao acao dura dura Cisalha
ho cao ~ axial axial = axial axial inferio | superi mento
ao ~ do ~
(compre | (trac&o (compre | (tracéo r or
$s80) ssdo) )
Md = Md = vsd =
2590 Ed = 757 Ed = As = 8.08 tf/m
kgf. Fd = . kgf. - 7.67 . vrdl =
m/m | 10.36 tf 1541 1f m/m 15.41 tf cmz/m A's = 8.26 tf/m
: ~ Situag Situag 3.74
Situagéo | . . ~ . 210.0 Modelo |
_ . ao: GE _ ao: GE cm2/m _
As = : GE As = As = As = c/10 210.0 vrd2 =
X 5.49 | As =4.06 Z 1.54 N (7.85 ’ 56.01
7.67 3.74 c/20
cm?/ cmz/m cm?/ cm2/m tf/m
L cmz/m cm2/m (3.93 _
m A's = A's = m A's = ) cm2/m VSW =
PAR A's = 0.00 0 OO_ A's = 0 OO_ fiss = ) 0.00 tf/m
1 0.00 cmz/m crﬁzlm 0.00 crﬁ2/m 0.14 asw =
cmz/ cmz/ mm 0.00
m m cmz/m
As = A's =
Md = _ Fd = Md = _ Fd = vsd =
1361 | FA=169 1 gg7¢f | 1537 |FAT169 | gg7yr | 314 | 358 1y anipm
kgf . t Situa¢ | kof . t Situag cmz/m | cm#/m vrdl =
~ | Situagdo | < _. "~ | Situagdo | < _. 26.3 28.0
Y m/m ) ao: GE | m/m ) ao: GE 7.66 tf/m
: GE As = : GE As = c/9 c/l4 vrd2 =
As = Air:2/2r'n7 Tl 314 | As= Ainfjr}]zl 3.58 C(r::’]'ffm C(;'f;ﬁq 51.86
3.03 cmz/m 3.47 cmz/m ) ) tf/m
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cm?/ A's = A's = cm?/ A's = A's = fiss = VSW =
m 0.00 0.00 m 0.00 0.00 0.09 0.00 tf/m
A's = cm2/m cm2/m | A's = cm2/m cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cm2/m
m m
Md = Md = vsd =
896 Fd = 757 Ed = As = 4.81 tf/m
kgf. | Fd =4.48 1.29 tf kgf. 1.29 tf 1.98 A's = vrdl =
m/m tf - m/m . cm2/m 7.86 tf/m
: ~ Situacg Situag 151
Situacédo | < . ~_. 26.3 Modelo |
_ ) ao: GE _ ado: GE cm2/m -
As = : GE As = As = As = c/15 26.3 vrd2 =
X 1.80 | As=1.15 o 1.51 N (2.08 . 56.95
cm?/ cm2/m 1.98 cm?/ 0.30 cm?/m ¢/20 tf/m
. cm2/m cm2/m (1.56 _
m A's = A's = m A's = ) cm3/m vsw =
A's = 0.00 0 00_ A's = 0 OO_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁzlm 0.00 crﬁzlm 0.10 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-A Md = Md = vsd =
ot Fa= | of | Fa-63a| F9= | 150 1.72 ti/m
m?n'] 0.26 tf m% e 026t | "o | A's= | vrdi=
Situacg . ~ Situacg 1.60 7.51 tf/m
~ . Situacéo | . _. 26.3 _
_ ao: GE _ ) ao: GE cm2/m vrd2 =
As = As = As = : GE As = c/19 26.3 5374
Y 1.60 081 1.60 | As=0.40 141 (1.64 ‘ :
. . c/19 tf/m
cm?/ cm?/ cmz/m cmz/m _
m cmz/m m A's = cmzm ) (1.64 VSW =
o A's = o N A's = . | cm3m | 0.00 tf/m
A's = 0.00 A's = 0.00 0.00 fiss = ) asw =
0.00 " 0.00 cm2/m - 0.03 .
N cm2/m 5 cm2/m 0.00
cm2/ cm?/ mm )
cmz/m
m m
Md = Md = vsd =
1435 Ed = 1861 Ed = As = 5.40 tf/m
kgf. | Fd =5.17 4.78 tf kgf. | Fd =5.17 4.78 tf 3.65 A's = vrdl =
m/m tf . m/m tf : cm2/m 8.41 tf/m
. = Situag . ~ Situag 4.56
Situacdo | < . Situacdo | < . 210.0 Modelo |
_ ) ao: GE _ ) ao: GE cm2/m _
As = : GE As = As = : GE As = c/20 210.0 vrd2 =
X 296 | As=221 3 6E_> 3.88 | As=3.14 4 56 (3.93 : 56.01
N ) . 5 ) . ) c/17
cm?/ cm2/m cm?/ cmz/m cmz/m tf/m
L cmz/m L cm2/m (4.62 _
m A's = A's = m A's = A's = ) cmz/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁZ/m 0.00 cmz/m crﬁzlm 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-B Md = Md = vsd =
5‘6?‘ Fd = EG]? Fd = ﬁ; 2.65 tf/m
m?n'] 0.18 tf mg/’rr'] 018t | “on | A's= | vrdi=
Situacg Situacg 1.23 7.20 tf/m
~ . ~ . 26.3 _
_ ao: GE _ ao: GE cm2/m vrd2 =
As = As= | AS= As= | 25 | "z63 | 5186
Y 123 0.29 1.23 0.49 (1.25 c/25 tf/m
cmz/ cm?/ cm2/m _
m cmz/m m cmz3/m ) (.25 VSW =
. A's = . A's = .7 1 cm?m | 0.00tf/m
A'S = 000 |AS= 0.00 | fiss= ) asw =
0.00 : 0.00 : 0.01 .
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
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Md = Md = vsd =
1404 Fd = 1463 Ed = As = 5.62 tf/m
kgf. | Fd =5.75 6.48 tf kgf. | Fd =5.75 6.48 tf 3.84 A's = vrdl =
m/m tf . m/m tf . cmz/m 8.31 tf/m
. ~ Situag . ~ Situacg 3.96
Situacédo | ~ . Situacado | < . 210.0 Modelo |
_ : ao: GE _ ] ao: GE cm2/m _
As = : GE As = As = : GE As = c/20 210.0 vrd2 =
X 2.89 | As =2.06 - 3.02 | As=2.19 N (3.93 : 56.01
N ) 3.84 2 ) 3.96 ) c/19
cm?/ cm2/m cm?/ cm2/m cm?/m tf/m
. cm2/m . cm3/m (4.13 _
m A's = A's = m A's = A's = ) cm2/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm?/m cmz/m 0.00 cm?/m cm2/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-C Md = Md = vsd =
§6f5 Fd = l‘:’Gf Fd = /2523:, 2.17 tfim
o 017t | 9° 047t | oo | A's= | vrdi=
Situag Situag 26.3 1.23 7.20 tf/m
_ ao: GE _ ao: GE . cmz/m vrd2 =
As = _ As = ~ c/25
v 123 As = 123 As = (1.25 26.3 51.86
’ 0.32 ’ 0.40 ' c/25 tf/m
cm?/ cm?/ cm2/m _
m cm?/m m cm?/m ) (1.25 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = -
0.00 0.00 ) asw =
0.00 0.00 0.01
cm2/m cm2/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
1446 Fd = 1526 Ed = As = 5.72 tfim
kgf. | Fd =5.93 6.66 tf kgf. | Fd =5.93 6.66 tf 3.95 A's = vrdl =
m/m tf . m/m tf . cmz/m 8.31 tf/m
. N Situag . ~ Situag 4.12
Situagéo | . . Situagéo | . . 210.0 Modelo |
_ ) ao: GE _ ) ao: GE cmz/m _
As = : GE As = As = : GE As = c/19 210.0 vrd2 =
X 298 | As=2.13 - 3.15 | As=2.30 N (4.13 . 56.01
5 ) 3.95 > ) 412 ) c/19
cm?/ cm2/m cm?/ cm2/m cm2/m tf/m
. cm2/m . cm2/m (4.13 _
m A's = A's = m A's = A's = ) cm2/m VSW =
A's = 0.00 0 OO_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm?/m cmz/m 0.00 cm?/m cm2/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-D Md = Md = vsd =
ESE Fd = lfo Fd = ?523:» 2.23 tf/m
o 047t | Y- 017t | o | A's= | vrdl=
Situag Situag 26.3 1.23 7.20 tf/m
_ ao: GE _ ao: GE . cmz/m vrd2 =
As = ~ As = _ c/25
y 123 As = 123 As = (1.25 26.3 51.86
’ 0.33 ' 0.40 ! c/25 tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cm?/m ) (1.25 VSW =
e A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.01
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
As = A's = vsd =
Md = _ Fd = Md = _ Fd =
1489 Fd =5.86 499t | 1550 Fd =5.86 4.99 tf 3.5230 3.23 5.72 tf/_m
kgt _ tf Situac kgt _ tf Situac cm?/m | cm?/m vrdl =
PAR X m/ﬁ Situacéo 50- GE m/n% Situacéo 50° GE 210.0 210.0 | 8.31tf/m
2-E : GE A.s _ : GE A's _ c/20 c/19 Modelo |
_ | As=2.23 N _ | As=2.36 N (3.93 (4.13 vrd2 =
As = 3.80 As = 3.93
cm2/m cm2/m cm2/m | cm?/m 56.01
3.08 cm2/m 3.21 cm2/m ) ) tm
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cm?/ A's = A's = cm?/ A's = A's = fiss = VSW =
m 0.00 0.00 m 0.00 0.00 0.15 0.00 tf/m
A's = cmz/m cm?zm | A's = cmz/m cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
EG]? Fd = Ees? Fd = /i\szg 2.27 tfim
o 0.16tf | 9° 0.16tf | -5 | A's= | vrdl=
Situag Situag 1.23 | 7.20 tf/m
. . 26.3 -
_ ao: GE _ ado: GE cm2/m vrd2 =
As = ~ As = . c/25
v 123 As = 123 As = (1.25 26.3 51.86
sz/ 0.34 chzl 0.41 cm.2/m c/25 tf/m
m cm2/m m cmz/m ) (1.25 VSW =
o A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 5 0.00 ) 0.01
N cm2/m 5 cm2/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
1528 Ed = 1567 Ed = As = 5.67 tf/m
kgf. | Fd =5.69 kgf. | Fd =5.69 3.45 . vrdl =
2.23 tf 2.23 tf A's =
m/m tf . m/m tf ! cm2/m 8.25 tf/m
Si ~ Situag . ~ Situag 3.53
ituacéo 50 GE Situacéo 50 GE 28.0 cm2/m Modelo |
As = : GE A.s _ As = : GE A-s _ c/14 28.0 vrd2 =
X 3.13 | As =2.32 3 45; 3.21 | As=2.40 3 5:,: (3.59 c/i4 56.51
cm2/ cm2/m . cm?/ cm2/m ' cm2/m tf/m
. cm2/m . cmz/m (3.59 _
m A's = A's = m A's = A's = ) cmz/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁzlm 0.00 cm2/m crﬁzlm 0.13 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-F Md = Md = vsd =
56;5‘ Fd = 56]? Fa= | 457 2.29 tf/m
oo 0.5t | 9° 015t | o | A's= | vrdl=
Situag Situag 1.21 7.32 tf/m
~ . ~ . 26.3 _
_ ao: GE _ ao: GE cm2/m vrd2 =
As = — As = . c/25
y 191 As = 121 As = (1.25 26.3 52.87
’ 0.33 ’ 0.41 ' c/25 tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cmz/m ) (1.25 VSW =
. A's = . A's = .7 1 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.01
cmz/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
1560 1574 As = 5.56 tf/m
kgf. | Fd =6.32 kgf. | Fd =6.32 3.20 A's = vrdl =
m/m tf m/m tf cm2/m 3 23_ 8.20 tf/m
Situacéao Situacdao 28.0 cnﬁ/m Modelo |
PAR As = : GE As = : GE c/15 28.0 vrd2 =
X 3.20 | As=2.30 3.23 | As=2.33 (3.35 ‘ 56.51
2-G c/15
cm?/ cm2/m cm?/ cm2/m cm2/m tf/m
e e (3.35 _
m A's = m A's = ) VSW =
- - .71 cm?m
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 cm2/m 0.00 cm2/m 0.13 asw =
cm?/ cm?/ mm 0.00
m m cm2/m
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Md = Md = vsd =
§6f5 Fd = l‘:’Gf Fd = /i\szf 2.26 tf/m
o 015t | 9° 015t | o | A's= | vrdi=
Situacg Situac 26.3 1.21 7.32 tfim
_ ao: GE _ ao: GE : cm2/m vrd2 =
As = ~ As = _ c/25
v 121 As = 121 As = (1.25 26.3 52.87
' 0.32 ’ 0.42 ' c/25 tf/m
cm?/ cm?/ cm?/m _
m cm?/m m cm?/m ) (1.25 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A'S = 0.00 |AS= 0.00 | fisS= 17 asw =
0.00 : 0.00 ' 0.01
cm2/m cm3/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
1585 1573 As = 5.43 tf/m
kgf. | Fd =7.45 kgf. | Fd =7.45 3.25 Als = vrdl =
m/m tf m/m tf cm2/m 3 23_ 8.20 tf/m
Situagéo Situagéo 28.0 crﬁzlm Modelo |
As = : GE As = : GE c/15 28.0 vrd2 =
X 3.25 | As=2.19 3.23 | As=2.17 (3.35 0/1'5 56.51
cm?/ cm2/m cm?/ cm3/m cm2/m tf/m
m A's = m A's = ) c(ri.23/?n VSW =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 cm2/m 0.00 cm2/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-H Md = Md = vsd =
56? Fd = EGI? Fd = ?52; 2.21 tf/m
o 014t | Y- 0.14tf | “o | A's= | vrdl=
Situag Situag 26.3 1.21 7.32 tfim
_ ao: GE _ ao: GE . cmz/m vrd2 =
As = As= | AS= As= | ©2° | z63 | 5287
Y 1.21 n 1.21 N (.25 . )
0.31 0.42 c/25 tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cm?/m ) (1.25 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A'S = 000 |AS= 0.00 | fisS= 17 asw =
0.00 '2/ 0.00 '2/ 0.01 .
cm?/ cmAm | o cmz/m mm 0.00
cm2/m
m m
Md = Md = vsd =
1602 1562 As = 5.29 tf/m
kgf. | Fd =9.27 kgf. | Fd =9.27 3.29 Alg = vrdl =
m/m tf m/m tf cm3/m 3 18_ 8.27 tf/m
Situagéo Situagéo 28.0 crﬁ2/m Modelo |
As = : GE As = : GE c/15 26.3 vrd2 =
X 3.29 | As=1.97 3.18 | As =1.87 (3.35 c/é 56.51
cm?/ cm2/m cm?/ cm2/m cm2/m tf/m
m A's = m A's = ) C(r:’;]':;g] VSW =
PAR A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
o] 0.00 cm2/m 0.00 cm2/m 0.14 asw =
cm?/ cm?/ mm 0.00
m m cm?/m
Md = Fd= | Md= Fd = /iszf A1521: vsd =
565 0.13 tf 565 0.13 tf : ) 2.18 tf/m
: . cm?/m | cm?/m _
kgf. Situacg kgf. Situag 26.3 26.3 vrdl =
Y m/m ao: GE | m/m ao: GE . . 7.42 tf/m
As = As = c/25 c/25 vrd2 =
_ N _ n (1.25 | (1.25 =
As = 0.29 As = 0.41 cm2im | em2/im 52.87
1.21 cm2/m 1.21 cm2/m ) ) tf/m
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cm?/ A's = cm?/ A's = fiss = VSW =
m 0.00 m 0.00 0.01 0.00 tf/m
A's = cm2/m | A's = cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cm2/m
m m
Md = Md = vsd =
1609 1539 As = 5.25 tf/m
kgf. Fd = kgf. Fd = 3.30 A's = vrdl =
m/m 12.44 tf m/m 12.44 tf cm2/m 3 13_ 8.27 tfim
Situacéo Situacéo 28.0 cm.2/m Modelo |
As = : GE As = : GE c/15 26.3 vrd2 =
X 3.30 | As=1.54 3.13 | As=1.38 (3.35 . 56.51
c/9
cm?/ cm2/m cm?/ cm3/m cm?/m tf/m
. . (3.46 _
m A's = m A's = ) cma/m VsSw =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 cm2/m 0.00 cm2/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-J Md = Md = vsd =
EGE Fd = 56]? Fd= | 451 2.14 tf/m
m?n'] 0.13 tf m% 0.13tf | o | A's= | vrdi=
Situacg Situacg 1.21 7.42 tf/m
~ . ~ . 26.3 ) _
As = ao: GE As = ao: GE /25 cm2/m vrd2 =
As = As = 26.3 52.87
Y 1.21 1.21 (.25
0.29 0.40 c/25 tf/m
cm?/ cm?/ cmz/m _
m cmz/m m cmzm ) (1.25 VSW =
e A's = o A's = .21 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 N 0.00 ) 0.01
N cm2/m 5 cm2/m 0.00
cm2/ cm?/ mm )
cmz/m
m m
Md = Md = vsd =
1605 1500 As = 5.05 tf/m
kgf. Fd = kgf. Fd = 3.29 A's = vrdl =
m/m 12.78 tf m/m 12.78 tf cm2/m | 8.15tf/m
; - . ~ 3.07
Situacéo Situacdo 28.0 cm2/m Modelo |
As = : GE As = : GE c/15 28.0 vrd2 =
X 3.29 | As=1.48 3.07 | As=1.26 (3.35 ' 56.51
2 2 2 2 2 C/16
cm?/ cm2/m cm?/ cmz/m cmz/m tf/m
e e (3.14 _
m A's = m A's = ) cmz/m VSW =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 cm2/m 0.00 cmz/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-K Md = Md = vsd =
o0 Fa= | 2o Fa= | 451 2.12 tf/m
m?n'] 0.12 tf mg/’nr'] 0.12tf | 5 | A's= | vrdl=
Situacg Situacg 1.21 7.32 tf/m
-~ - . 26.3 _
_ ao: GE _ ao: GE cm2/m vrd2 =
As = As= | AS= As= | 25 | ‘z63 | 5287
Y 121 0.27 121 0.39 (1.25 c/25 tf/m
cmz/ cm?/ cm2/m _
m cmz/m m cmz3/m ) (.25 VSW =
. A's = . A's = .7 1 cm?m | 0.00tf/m
A'S = 000 |AS= 0.00 | fiss= ) asw =
0.00 : 0.00 : 0.00 .
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
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Md = Md = vsd =
1582 1449 As = 4.90 tf/m
kgf. Fd = kgf. Fd = 3.25 A's = vrdl =
m/m 14.23 tf m/m 14.23 tf cm2/m 5 96_ 8.15 tf/m
Situacéao Situacéao 28.0 crﬁz/m Modelo |
As = : GE As = : GE c/15 28.0 vrd2 =
X 3.25 | As=1.23 296 | As=0.94 (3.35 c/i6 56.51
cm?/ cm2/m cm?/ cm2/m cm?/m tf/m
m A's = m A's = ) c(r:;.ifn VSW =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 cm2/m 0.00 cm2/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-L Md = Md = vsd =
§6f5 Fd = l‘:’Gf Fd = /i\szf 2.11 tf/m
m?n'] 0.12 tf m‘-j‘n'] 0.12tf | o5 | A's= | vrdl=
Situag Situag 26.3 1.21 7.32 tf/Im
_ ao: GE _ ao: GE . cmz/m vrd2 =
As = _ As = ~ c/25
v 121 As = 121 As = (1.25 26.3 52.87
' 0.25 ’ 0.40 ' c/25 tf/m
cmz?/ N cmz/ ) cm2/m _
m cm?/m m cm?/m ) (1.25 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A'S = 000 |AS= 0.00 | fsS= 17" asw =
0.00 : 0.00 ' 0.00
cm2/m cm2/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
1542 1389 As = 4.64 tflm
kgf. Fd = kgf. Fd = 3.14 A's = vrdl =
m/m 13.46 tf m/m 13.46 tf cm2/m 5 84_ 8.11 tf/m
Situagéo Situagéo 26.3 . Modelo |
As= | :GE As= | :GE c/9 C;"g’g‘ vrd2 =
X 3.14 | As=1.24 284 | As=0.92 (3.46 0/1'7 56.95
cm?/ cm2/m cm?/ cm2/m cm2/m tf/m
m A's = m A's = ) c(rig?n VSW =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 cm2/m 0.00 cm2/m 0.09 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-M Md = Md = vsd =
oo FAd= | 2% FA= | 255 2.10 tf/m
m?n'] 0.11 tf m?n% 011t | oo | A's= | vrdl=
Situag Situag 26.3 1.19 7.32 tf/m
As = ao: GE As = ao: GE 0/2'5 cmz/m vrd2 =
v 1 15 As = 1 1; As = (1.25 26.3 53.74
' 0.23 ’ 0.39 ! c/25 tf/m
cmz/ 5 cmz/ ) cm2/m _
m cmz/m m cm?/m ) (1.25 VSW =
e A's = . A's = .71 cm?m | 0.00 tf/m
A'S = 000 |AS=E 0.00 | fsS= 17" asw =
0.00 : 0.00 ' 0.00 .
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
_ _ _ _ As = A's = vsd =
Md = Fd = Fd = Md = Fd = Fd = 3.14 2.71 4.28 tflm
1530 0.22tf | 1323 0.22 tf ) ) _
kgt 1_1.27 tf Situac kgf 1_1.27 tf Situac cmz/m | cm?/m vrdl =
PAR X m/ﬁ Situacéo 50- GE m/n% Situacéo 50° GE ?6.3 ?6.3 8.14 tf/m
2-N : GE A.s _ : GE A's _ c/9 c/11 Modelo |
_ | As=152 " _ | As=1.08 n (3.46 | (2.83 vrd2 =
As = ) 314 | As= 2.71
cm2/m cm2/m cm2/m | cm?/m 56.95
3.11 cm?m | 2.68 cm?/m ) ) tm
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cmz/ A's = A's = cm?/ A's = A's = fiss = VSW =
m 0.00 0.00 m 0.00 0.00 0.09 0.00 tf/m
A's = cmz/m cm?zm | A's = cmz/m cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
EG]? Fd = Ees? Fd = /i\sl; 2.10 tfim
o 0.a1tf | - 0.41tf | 5 | A's= | vrdl=
Situag Situag 119 | 7.42tf/m
. - 26.3 -
_ ao: GE _ ado: GE cm2/m vrd2 =
As = _ As = _ c/25
v 119 As = 119 As = (1.25 26.3 53.74
sz/ 0.19 chzl 0.39 cm.2/m c/25 tf/m
m cm2/m m cmz/m ) (1.25 VSW =
o A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.00
cmz/m cm2/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
1480 Fd = 1143 Fd = As = 4,99 tf/m
kgf. | Fd =7.99 0.30 tf kgf. | Fd =7.99 0.30 tf 3.07 A's = vrdl =
m/m tf : m/m tf ! cm2/m 8.02 tf/m
Si ~ Situacg . ~ Situag 2.37
ituacéo 50 GE Situacéo 50 GE 28.0 cm2/m Modelo |
As = . GE Aé _ As = : GE A-s _ c/16 28.0 vrd2 =
X 3.03 | As=1.89 3 0; 232 | As=1.17 2 3; (3.14 . 56.51
. . c/20
cm?/ cm2/m cm?/ cm?/m cm2/m tf/m
. cm2/m . cmz/m (2.51 _
m A's = A's = m A's = A's = ) cmz/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁzlm 0.00 cm2/m crﬁzlm 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-0 Md = Md = vsd =
757 757 As = o
B Fd = B Fd = 2.20 tf/m
kgf. | Fd =2.97 0.19 tf kgf. | Fd =2.97 0.19 tf 1.63 A's = vrdl =
m/m tf . m/m tf ! cm2/m
. = Situag . ~ Situag 1.63 7.41 tf/m
Situacédo | < _. Situacao | - _. 26.3 _
_ ) ao: GE _ ) ao: GE cm2/m vrd2 =
As = : GE As = As = : GE As = c/19 26.3 52 87
Y 1.63 | As=0.42 0 91 1.63 | As=0.32 0 85 (1.64 ' :
N ) . > ) . ) c/19 tf/m
cm?/ cm2/m cm?/ cm?/m cm2/m _
L cmz/m L cm2/m (1.64 VSW =
m A's = A's = m A's = A's = ) cmz/m | 0.00 tf/m
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) ésw _
0.00 cm2/m . 0.00 cm2/m Y 0.03 .
N cm2/m 5 cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
933 Fd = 1756 Ed = As = 4.74 tflm
kgf. | Fd =1.33 - kgf. | Fd =1.33 " 2.31 . vrdl =
2.91 tf 291 tf A's =
m/m tf . m/m tf . cm2/m 8.31 tf/m
. ~ Situag . ~ Situacg 4.07
Situacdo | ~ . Situacdo | < . 28.0 Modelo |
_ ) ao: GE _ ) ao: GE cm2/m _
PAR As = : GE As = As = : GE As = c/20 210.0 vrd2 =
X 1.89 | As=1.69 N 3.65 | As =3.46 _ (2.51 . 56.51
3 2.31 4.07 c/19
cmz/ cm2/m cm?/ cm?/m cm2/m tf/m
L cmz/m L cm?/m (4.13 _
m A's = . m A's = L ) VSW =
- A's = - A's = .71 cm?m
A's = 0.00 0.00 A's = 0.00 0.00 fiss = ) 0.00 tf/m
0.00 cm?/m emzim | 9:00 cmz/m em2im 0.11 asw =
cmz/ cm?/ mm 0.00
m m cm2/m
144

tel.: (82) 3316.3627 - www.encibra.com.br

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107



ENCIBRA

S.A.

Estudos e Projetos de Engenharia

AC

NOSSa "](,’UL] e o tuturo

dasal

Md = Md = vsd =
o Fa= | ol lra=sor | FO= | 153 1.36 tf/m
m/rﬁ 0.64 tf m/rr.1 tf ' 0.64 tf crﬁZ/m A's = vrdl =
Situacg . ~ Situac 1.63 7.29 tf/m
~ . Situacédo | ~_. 26.3 _
_ ao: GE _ ] ao: GE cm2/m vrd2 =
As = As = As = . GE As = c/19 26.3 52 87
Y 1.63 o 1.63 | As=0.46 N (1.64 ‘ :
0.88 1.49 c/19 tf/m
cm?/ cm?/ cmz/m cmz/m _
m cm?/m m A's = cm?/m ) (1.64 VSW =
o A's = o N A's = .7 | cm?/m | 0.00 tf/m
A's = 0.00 A's = 0.00 0.00 fiss = ) asw =
0.00 ' 0.00 cm2/m ' 0.03
cm2/m cm3/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
1562 Fd = 757 Ed = As = 9.03 tf/m
kof. Fd = . kgf. N 11.61 . vrdl =
mim | 11141t | 29401 804611 | o oim | AS= | g83tf/im
. N Situag Situag 6.42
Situagéo | . . ~ . 216.0 Modelo |
_ ) ao: GE _ ao: PE cmz/m _
As = : GE As = As = As = c/17 210.0 vrd2 =
X 3.33 | As=1.69 11 6_1 1.54 6 4£ (11.83 . 54.48
. . c/12
cm?/ cm2/m cm?/ cm2/m tf/m
. cm2/m cm2/m (6.54 _
m A's = A's = m A's = ) cma/m VSw =
A's = 0.00 0.00 A's = 519 fiss = ) 0.00 tf/m
0.00 cm2/m crﬁZ/m 0.00 crﬁzlm 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-A Md = Md = vsd =
1ko¢4 Fd = IZ5f7 Fd = 957; 4.70 tf/m
m?ﬁ'] 30.72 tf mgl’n'] 30.721tf | oo | A's= | vrdl=
Situag Situag 5.98 8.07 tf/m
. . 210.0 -
As = ao: GE As = ao: PE /10 cm2/m vrd2 =
v 5 56 As = 1 85 As = (7.85 9125 47.86
’ 7.78 ’ 5.98 | c/20 tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cm?/m ) (6.14 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 1.83 ) asw =
0.00 2/ 0.00 2/ 0.09
cm?/ cmAm | o cmz/m mm 0.00
cm2/m
m m
Md = Md = vsd =
757 757 As = 1.77 tf/m
Fd = Fd = _
kof. 8.06 tf kgf. 8.06 tf 1.51 A's = vrdl =
m/m . m/m : cmz/m 8.01 tf/m
Situag Situag 2.16
~ . ~ . 26.3 Modelo |
_ ao: PE _ ao: GE cmz/m _
As = As = As = As = c/20 26.3 vrd2 =
X 1.51 1 12 1.51 A 16 (1.56 ' 56.95
. . c/14
cm?/ cm?/ cm2/m tf/m
cmz/m cm?/m (2.23 _
m A's = m A's = ) cmz/m vsSw =
A's = A's = fiss = 0.00 tf/m
PAR 0.71 0.00 ) =
4B 0.00 cmz/m 0.00 cmz/m 0.04 asw =
cm?/ cm?/ mm 0.00
m m cm?/m
As = A's =
Md = _ Fd = Md = _ Fd = vsd =
757 Fd =0.73 417 tf 757 Fd=0.73 4,17 tf 1.60 1.60 1.41 tf/m
tf . tf . cm?2/m | cm?/m _
kgf. . ~ Situacg kgf. . ~ Situag vrdl =
Situagéo | . . Situagédo | < . 26.3 26.3
Y m/m ) ao: GE | m/m ) ao: PE 7.51 tf/m
: GE As = : GE As = c/19 c/19 vrd2 =
as= | AR Los fas= | AREIOM o | A0 OO | s
1.60 cm2/m 1.60 cm2/m ) ) tf/m
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cm?/ A's = A's = cm?/ A's = A's = fiss = VSW =
m 0.00 0.00 m 0.00 0.25 0.03 0.00 tf/m
A's = cmz/m cm?zm | A's = cmz/m cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
757 Fd = 757 Ed = As = 1.82 tf/m
kgf. | Fd =0.07 B kgf. | Fd =0.07 B 1.51 . vrdl =
5.01 tf 5.01 tf A's =
m/m tf - m/m tf : cm2/m 7.86 tf/m
. ~ Situacg . ~ Situag 151
Situacédo | < _. Situacdo | < _. 26.3 Modelo |
_ ) do: PE _ ) do: GE cmz/m _
As = : GE As = As = : GE As = c/20 26.3 vrd2 =
X 151 | As=0.26 _ 151 | As=0.76 n (1.56 X 56.95
cm?/ cm2/m 0.95 cm?/ cm3/m 1.51 cm?/m ¢/20 tf/m
. cm2/m . cm2/m (1.56 _
m A's = A's = m A's = A's = ) cma/m VSW =
A's = 0.00 0 30_ A's = 0.00 0 OO_ fiss = ) 0.00 tf/m
0.00 cmz/m crﬁzlm 0.00 cmz/m crﬁzlm 0.03 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-C Md = Md = vsd =
ngY fq10p| Fd= ng? Fd= | 255 0.68 tf/m
m/rﬁ tf ' 4.52 tf m/rﬁ 452 tf crﬁZ/m A's = vrdl =
. ~ Situag Situag 1.60 | 7.51tf/m
Situagédo | < _. ~ . 26.3 _
_ ) ao: PE _ ao: PE cm2/m vrd2 =
As = : GE As = As = As = c/19 26.3 5374
Y 1.60 | As=0.02 0.79 1.60 072 (1.64 ‘ :
N ) : 5 : ) c/19 tf/m
cm?/ cmz/m cm?/ cmz/m _
m A's = cmz/m m cmzm ) (1.64 VSW =
o N A's = o A's = . | cm3m | 0.00 tf/m
A's = 0.00 0.27 A's = 032 fiss = ) asw =
0.00 cm2/m . 0.00 > 0.01 .
N cm2/m 5 cm2/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
757 Fg= | 757 Fg= | As= 1.99 tf/m
kgf. 4.69 tf kgf. | Fd =2.77 4.69 tf 151 A's = vrdl =
m/m . m/m tf ! cm2/m 7.86 tf/m
Situag . ~ Situag 151
~ . Situacdo | < . 26.3 Modelo |
_ ao: GE _ ) ao: GE cm2/m _
As = As = As = : GE As = c/20 26.3 vrd2 =
X 1.51 1 OS; 151 | As=0.39 1 45 (1.56 , 56.95
. . c/20
cm?/ cm?/ cm?/m cm2/m tf/m
cmz/m L cm2/m (1.56 _
m A's = m A's = A's = ) cmz/m vsw =
A's = 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 crﬁZ/m 0.00 cm?/m crﬁzlm 0.03 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-D Md = Md = vsd =
o Fa= | 7 FA= | 255 0.57 tf/m
m?n'] 4.66 tf mg/’n'] ae6tt | o | A's= | vrdl=
Situacg Situacg 1.60 7.51 tf/m
- . 26.3 _
_ ao: PE _ ao: PE cm2/m vrd2 =
As = As= | AS= As= | 19 | "z63 | 5374
Y 1.60 0.76 1.60 0.75 (1.64 c/19 tf/m
cmz/ cm?/ cm2/m _
m cmz/m m cmz3/m ) (1.64 VSW =
. A's = . A's = .7 1 cm?m | 0.00tf/m
A'S = 031 |AS= 032 | fiss= ) asw =
0.00 : 0.00 ' 0.01 .
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
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Md = Md = vsd =
757 757 As = 2.15 tf/m
Fd = Fd = _
kgf. 5 40 tf kgf. 5.40 tf 151 A's = vrdl =
m/m : m/m . cm2/m 7.88 tf/m
Situag Situacg 1.63
~ . ~ . 26.3 Modelo |
_ ao: GE _ ao: GE cm2/m _
As = As = As = As = c/20 26.3 vrd2 =
X 1.51 N 1.51 o (1.56 ‘ 56.95
1.31 1.63 c/19
cm?/ cm?/ cm?/m tf/m
cm?/m cm?/m (1.64 _
m A's = m A's = ) cm2/m VSw =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 crﬁZ/m 0.00 crﬁzlm 0.05 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-E Md = Md = vsd =
Z5f7 Fd = ZSZ Fd = /256; 0.63 tf/m
o a4t | 9 46t | o0 | A's= | vrdl=
Situag Situag 26.3 1.60 7.51 tf/m
_ ao: PE _ ao: PE ’ cmz/m vrd2 =
As = _ As = _ c/19
v 1.60 As = 160 As = (1.64 26.3 53.74
' 0.72 ’ 0.75 ' c/19 tf/m
cm?/ cm?/ cm2/m _
m cm?/m m cm?/m ) (1.64 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.31 0.28 ) asw =
0.00 5 0.00 5 0.01
N cmz/m 2 cmz/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
o, Fa= | Yor Fa= | 5% prtyl
gt. 583tf | <9 5.83 tf : A's = =
m/m . m/m : cmz/m 8.02 tf/m
Situag Situag 2.29
~ . ~ . 28.0 Modelo |
_ ao: GE _ ao: GE cmz/m _
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 N 2.29 n (2.51 X 56.51
1.49 1.71 c/20
cm?/ cm?/ cm2/m tf/m
cmz/m cm?/m (2.51 _
m A's = m A's = ) cm2/m vsSw =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 crﬁZ/m 0.00 crﬁzlm 0.03 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-F Md = Md = vsd =
ESE Fd = lfo cq-ogL | Fd= ’252; 0.68 tf/m
m?n'] 4.03 tf m?n% iy 403t | 5| A's= | vrdl=
Situag . . Situag 1.21 7.32 tfim
~ . Situacgédo | < . 26.3 _
_ ao: PE _ ) ao: PE cmz/m vrd2 =
As = As = As = : GE As = c/25 26.3 52 87
Y 1.21 N 1.21 | As=0.03 N (.25 . )
0.66 0.72 c/25 tf/m
cm?/ cm?/ cmz/m cmz/m _
m cmz/m m A's = cm?/m ) (1.25 VSW =
o A's = o N A's = .7 | cm?m | 0.00 tf/m
A's = 0.26 A's = 0.00 0.24 fiss = ) aswW =
0.00 : 0.00 cm2/m ) 0.02 .
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
As = A's = vsd =
Md = Fd = Md = Fd =
1130 591tf | 1130 5.91 tf 2.29 229 2.36 tf/_m
kgt Situac | Kgf Situag | SMFm | cm#m | vrdl =
PAR | m?n% = G‘é m?n% = G‘é 280 | 8.0 | 8.02tfim
4-G A.s _ A's _ c/20 c/20 Modelo |
As = 159 | As= 1.70 C(ri'f/; C(rf]'f/rln Vggéf
2.29 cmz/m | 2.29 cmz/m ,
) ) tf/m
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cmz/ A's = cm?/ A's = fiss = VSW =
m 0.00 m 0.00 0.04 0.00 tf/m
A's = cm?zm | A's = cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
565 565 As = o
_ Fd = _ Fd = 0.71 tf/m
kgf. | Fd =0.62 3.49 tf kgf. | Fd =0.62 3.49 tf 1.21 A's = vrdl =
m/m tf - m/m tf : cm2/m
. ~ Situacg . ~ Situag 1.21 7.32 tf/m
Situagédo | . . Situagéao | - . 26.3 _
_ ) ao: PE _ ) ao: PE cm2/m vrd2 =
As = : GE As = As = : GE As = c/25 26.3 52 87
Y 1.21 | As=0.02 N 1.21 | As=0.07 z (.25 : ;
cm?/ cmz/m 0.60 cm?/ cm3/m 0.67 cm?/m ¢/25 ti/m
. cm2/m . cm2/m (1.25 VSW =
m A's = A's = m A's = A's = ) cmz/m | 0.00 tf/m
A's = 0.00 0 20_ A's = 0.00 0 14_ fiss = ) ésw -
0.00 cm?/m . 0.00 cm?/m 5 0.01 .
N cm2/m 5 cm2/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
o = | o = | % o
gt. 5.61tf | <9" 5.61 tf ' A's = -
m/m . m/m ! cm2/m 8.02 tf/m
Situacg Situag 2.29
~_. ~_. 28.0 Modelo |
_ ao: GE _ ao: GE cm2/m _
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 1 63: 2.29 1 66 (2.51 C/2'0 56.51
cm2/ . cm?/ ' cm2/m tf/m
cm2/m cmz/m (2.51 _
m A's = m A's = ) cmz/m vsw =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 crﬁzlm 0.00 crﬁzlm 0.04 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-H Md = Md = vsd =
565 565 As = .
_ Fd = _ Fd = 0.72 tf/m
kgf. | Fd =0.43 201 tf kgf. | Fd =0.43 201 tf 1.21 A's = vrdl =
m/m tf . m/m tf ! cm2/m
. = Situag . ~ Situag 1.21 7.32 tf/m
Situagédo | < _. Situacédo | < _. 26.3 _
_ ) ao: PE _ ) ao: PE cm2/m vrd2 =
As = : GE As = As = : GE As = c/25 26.3 52 87
Y 1.21 | As=0.07 - 1.21 | As=0.10 - (1.25 , .
0.55 0.61 c/25 tf/m
cm?/ cm2/m cm?/ cm?/m cm2/m _
L cmz/m L cm2/m (1.25 VSW =
m A's = A's = m A's = A's = ) cmz/m | 0.00 tf/m
A's = 0.00 0 12_ A's = 0.00 0 06_ fiss = ) ésw _
0.00 cm2/m 5 0.00 cm2/m Y 0.01 .
N cm2/m 5 cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
o = | o = | 5% e
gt. 492t | <9 4.92 tf : A's = -
m/m . m/m . cm2/m 8.02 tf/m
Situag Situag 2.29
~_. ~ . 28.0 Modelo |
_ ao: GE _ ao: GE cm2/m _
PAR As = As = As = As = c/20 28.0 vrd2 =
X 2.29 N 2.29 - (2.51 X 56.51
4-| 1.60 1.42 c/20
cmz/ cm?/ cm2/m tf/m
cmz/m cmz3/m (2.51 _
m A's = m A's = ) cmz/m VSw =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 crﬁZIm 0.00 cmlzlm 0.04 asw =
cmz/ cm?/ mm 0.00
m m cm2/m
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Md = Md = vsd =
565 565 As = o
_ Fd = _ Fd = 0.72 tf/m
kgf. | Fd =0.62 3.40 tf kgf. | Fd =0.62 3.40 tf 1.21 A's = vrdl =
m/m tf . m/m tf . cmz/m
. ~ Situacg . ~ Situac 1.21 7.32 tf/m
Situacdo | < _. Situagcédo | < . ?6.3 _
_ : ao: PE _ ] ao: PE cm2/m vrd2 =
As = : GE As = As = . GE As = c/25 26.3 52 87
Y 1.21 | As=0.04 o 1.21 | As=0.07 N (1.25 X :
0.62 0.66 c/25 tf/m
cm?/ cmz/m cm?/ cmz/m cmz/m _
. cm2/m . cm3/m (1.25 VSW =
m A's = A's = m A's = A's = ) cm?/m | 0.00 tf/m
A's = 0.00 0 16_ A's = 0.00 0 12_ fiss = ) ésw -
0.00 cm2/m ) 0.00 cm2/m ) 0.02
cm2/m cm3/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
ey s | s | 5% Zazm
: 4,27 tf ' 4,27 tf ' A's =
m/m . m/m : cm2/m 8.02 tf/m
Situag Situag 2.29
~ . ~ . 28.0 Modelo |
_ ao: GE _ ao: GE cmz/m _
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 _ 2.29 - (2.51 X 56.51
1.55 1.24 c/20
cm?/ cm?/ cm2/m tf/m
cm?/m cm?/m (2.51 _
m A's = m A's = ) cm2/m VSw =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 crﬁZ/m 0.00 crﬁzlm 0.04 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-] Md = Md = vsd =
565 565 As = o
_ Fd = _ Fd = 0.71 tf/m
kgf. | Fd=0.78 3.89 tf kgf. | Fd =0.78 3.89 tf 1.21 A's = vrdl =
m/m tf . m/m tf . cmz/m
. ~ Situag . . Situag 1.21 7.32 tf/m
Situagdo | . . Situacgdo | < . 26.3 _
_ ) ao: PE _ ) ao: PE cmz/m vrd2 =
As = : GE As = As = . GE As = cl/25 26.3 52 87
Y 1.21 | As =0.02 - 1.21 | As=0.04 N (.25 . )
> ) 0.67 > ) 0.71 ) c/25 tf/m
cm?/ cmz/m cm?/ cmz/m cmz/m _
. cm2/m . cm2/m (1.25 VSW =
m A's = A's = m A's = A's = ) cm3/m | 0.00 tf/m
A's = 0.00 0 23_ A's = 0.00 0 23_ fiss = ) ésw o
0.00 | cm?m " 0.00 | cm?zm " 0.02 .
cmz/ cm2/m cm2/ cm2/m mm 0.00
cm2/m
m m
Md = Md = vsd =
prr Fa= | yor Fa= | 5% gyl
gt. 325t | <9" 3.25 tf : A's = =
m/m . m/m : cmz/m 8.02 tf/m
Situag Situag 2.29
~_. ~ . 28.0 Modelo |
_ ao: GE _ ao: GE cmz/m _
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 n 2.29 n (2.51 X 56.51
1.41 1.01 c/20
cm?/ cm?/ cm2/m tf/m
cmz/m cm?/m (2.51 _
m A's = m A's = ) cmz/m vsSw =
A's = A's = fiss = 0.00 tf/m
PAR 0.00 0.00 ) =
4K 0.00 cmz/m 0.00 cmz/m 0.04 asw =
cm?/ cm?/ mm 0.00
m m cm?/m
As = A's =
Md = Fd = Md = _ Fd = vsd =
565 4.27 tf 565 Fd =0.88 4,27 tf 1.21 121 0.79 tf/m
: tf . cm?2/m | cm?/m _
kgf. Situacg kgf. . ~ Situag vrdl =
~ . Situagédo | < . 26.3 26.3
Y m/m do: PE | m/m ) ao: PE 7.32 tf/m
As = : GE As = c/25 c/25 vrd2 =
As = 072 | As= Azr:z?rfs 0.79 C%'f/ﬁq c(r%{22/r5n 52.87
1.21 cm2/m 1.21 cm2/m ) ) tf/m
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cm?/ A's = cm?/ A's = A's = fiss = VSW =
m 0.26 m 0.00 0.25 0.02 0.00 tf/m
A's = cm?zm | A's = cmz/m cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
i - | 1 s | A5y || A
: 1.91 tf ) 1.91 tf ' A's =
m/m - m/m : cm2/m 8.02 tf/m
Situacg Situag 2.29
~ . ~ . 28.0 Modelo |
_ ao: GE _ ado: GE cm2/m -
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 N 2.29 N (2.51 X 56.51
cm?/ 1.19 cm?/ 0.73 cm?/m ¢/20 tf/m
cm2/m cm2/m (2.51 _
m A's = m A's = ) cmz/m vsw =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 crﬁzlm 0.00 crﬁzlm 0.03 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-L Md = Md = vsd =
ng Fd = ng caose | FA= | 451 1.00 tf/m
m/rﬁ 4.45 tf m/rﬁ tf ' 4.45 tf crﬁZ/m A's = vrdl =
Situacg . ~ Situacg 1.21 7.32 tf/m
~ . Situacédo | < _. 26.3 _
_ ao: PE _ ) ao: PE cm2/m vrd2 =
As = As = As = : GE As = c/25 26.3 52 87
Y 1.21 0 7; 1.21 | As=0.10 0 85 (.25 C/2'5 tf/m
cm2/ . cm?/ cm2/m ' cm2/m _
m cm2/m m A's = cmz/m ) (1.25 VSW =
e A's = o N A's = .7 | cm2/m | 0.00 tf/m
A's = 0.29 A's = 0.00 0.26 fiss = ) asw =
0.00 . 0.00 cm2/m S 0.02 .
N cm2/m 5 cm2/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
ey Fa= | ot Fa= | 5% “rdi
gt 0.53tf | <9 0.53 tf ' A's = -
m/m . m/m ! cm2/m 8.02 tf/m
Situag Situag 2.29
~_. ~ . 28.0 Modelo |
_ ao: GE _ ao: GE cm2/m _
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 - 2.29 - (2.51 X 56.51
0.91 0.45 c/20
cm?/ cm?/ cm2/m tf/m
cmz/m cmz/m (2.51 _
m A's = m A's = ) cmz/m vsw =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 crﬁZ/m 0.00 crﬁzlm 0.02 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-M Md = Md = vsd =
E‘gf Fd = ng cqc10s| Fd= | 030 1.04 tf/m
m/rﬁ 4.31 tf m/rr.l tf ' 431 tf crﬁzlm A's = vrdl =
Situacg . ~ Situacg 1.21 7.32 tf/m
~ . Situacédo | < _. 26.3 _
_ ao: PE _ ) ao: PE cm2/m vrd2 =
As = As = As = : GE As = c/25 26.3 50 g7
Y 1.21 o 1.21 | As=0.06 n (1.25 X :
0.72 0.91 c/25 tf/m
cmz/ cm?/ cm?/m cm2/m _
m cmz/m m A's = cmz3/m ) (.25 VSW =
o A's = o N A's = . 7| cm?/m | 0.00 tf/m
A's = 0.27 A's = 0.00 0.26 fiss = ) asw =
0.00 : 0.00 cm2/m ' 0.02 .
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
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Md = Md = vsd =
757 757 As = 1.53 tf/m
kgf. kgf. 151 A's = vrdl =
m/m m/m cmz/m 1 51_ 7.86 tf/m
26.3 | o Modelo |
As = As = c/20 26.3 vrd2 =
X 1.51 1.51 (1.56 0/2'0 56.95
cm?/ cm?/ cm?/m tf/m
m m ) C%Z?n VSW =
A's = A's = fiss = ) 0.00 tf/m
0.00 0.00 0.02 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-N Md = Md = vsd =
757 757 As = o
kef. |Fd=127 | F9= | kof Fd= | 160 0.66 tf/m
m/rﬁ tf ' 3.84 tf m/rr.1 3.84 tf crﬁZ/m A's = vrdl =
. ~ Situag Situag 1.60 7.51 tf/m
Situagéo | . . ~ . 26.3 _
_ ) ao: GE _ ao: PE cmz/m vrd2 =
As=| :GE As= | ASZ As= | 12 | 63 53.74
Y 1.60 | As =0.06 0 85 1.60 0 7_ (1.64 ' :
N ) : ) .75 ) c/19 tf/m
cm?/ cmz/m cm?/ cmz/m _
m A's = cm?/m m cm?/m ) (1.64 VSW =
o N A's = o A's = . 7| cm?m | 0.00 tf/m
A's = 0.00 0.00 A's = 014 fiss = ) asw =
0.00 cm2/m : 0.00 ' 0.02 .
cm2/m cm2/m 0.00
cm?/ cm?/ mm cm2/m
m m
Md = Md = vsd =
2721 Fd = 757 Ed = As = 6.32 tf/m
kgf. Fd = N kof. N 11.07 . vrdl =
mim | 21241 | 3708 o 37.081 | o am | AS = | 855 ti/m
X N Situag Situag 5.22
Situagéo | . . ~ . 210.0 Modelo |
_ ) ao: GE _ ao: PE cmz/m _
As = : GE As = As = As = cl7 210.0 vrd2 =
X 579 | As=2.88 _ 1.54 N (11.22 ; 56.01
11.07 5.22 c/15
cm?/ cm?/m A cm?/ cm?/m tf/m
e cmz/m cm?/m (5.24 _
m A's = A's = m A's = ) cmz/m vsSw =
A's = 0.00 0.00 A's = 331 fiss = ) 0.00 tf/m
0.00 cmz/m crﬁzlm 0.00 crﬁZIm 0.13 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-0 Md = Md = vsd =
1194 893 As = o
_ Fd = _ Fd = 3.31 tf/m
kgf. | Fd =1.00 32 87 tf kgf. | Fd =1.00 3287 tf 8.12 A's = vrdl =
m/m tf - m/m tf . cm2/m
. N Situag . . Situag 7.56 8.41 tf/m
Situagéo | . . Situagéo | . . 212.5 _
_ ) ao: GE _ ) ao: GE cmz/m vrd2 =
As = : GE As = As = : GE As = c/15 2125 50.28
Y 2.73 | As =257 N 2.03 | As=1.86 - (8.18 : :
N 8.12 7.56 c/16 tf/m
cm?/ cmz/m cm?/ cmz/m cmz/m _
m A's = cmz/m m A's = cm?/m ) (7.67 VSW =
o N A's = o N A's = .7 | cm?m | 0.00tf/m
A's = 0.00 0.00 A's = 0.00 0.00 fiss = ) aswW =
0.00 | cm?m : 0.00 | cm?zm : 0.12 .
cm2/m cm2/m 0.00
cmz/ cm?/ mm em2/m
m m
As = A's = vsd =
Md = _ Fd = Md = Fd =
3117 Fd = 29.18 tf | 2847 29.18 tf 10'291 12‘250 2.87 tf/_m
kgt 1_16.46 tf Situac kgf Situac cmz/m | cm?/m vrdl =
PAR X m/ﬁ Situacéo 50- GE m/n% 50° GE 212.5 216.0 | 9.52 tf/m
5 : GE A.s _ A's _ c/11 c/19 Modelo |
As = As =0.00 10.91 As = 1049 (11.16 | (10.58 vrd2 =
cm2/m cm2/m | cm?/m 55.37
6.78 cmz/m 6.27 cm?/m ) ) tH/m
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cm?/ A's = A's = cm?/ A's = fiss = VSW =
m 1.96 0.00 m 0.00 0.17 0.00 tf/m
A's = cmz/m cm?zm | A's = cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
Eof Fd = |Z5f7 Fd = ﬁso; 1.84 tfim
o 1351t | 9 1351tf | o | A's= | vrdl=
Situag Situag 3.33 | 7.30tf/m
> ~ 210.0 ) _
As = ao: GE As = ado: GE /19 cm2/m vrd2 =
v 185 As = 172 As = (4.13 28.0 49.64
sz/ 4.09 chzl 3.33 cm.2/m c/14 tf/m
m cm2/m m cmz/m ) (3.59 VSW =
o A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.10
cmz/m cm2/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
1717 Fq= | 925 Fg= | As= 8.46 tf/m
kgf. | Fd =9.64 29.87 tf kgf. | Fd =9.64 20.87 tf 8.02 A's = vrdl =
m/m tf . m/m tf . cm2/m 8.74 tf/m
. ~ Situacg . ~ Situag 6.18
Situacdo | < . Situacdo | < . 9125 Modelo |
_ ) ao: GE _ ) ao: PE cm2/m _
As = . GE As = As = : GE As = c/15 2125 vrd2 =
X 3.61 | As=2.22 8 05 191 | As=0.49 6 15 (8.18 cllé 55.37
cm2/ cm2/m . cm?/ cm2/m ' cm2/m tf/m
. cm2/m . cmz/m (6.46 _
m A's = A's = m A's = A's = ) cmz/m VSW =
A's = 0.00 0 00_ A's = 0.00 1 78_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁzlm 0.00 cm2/m crﬁzlm 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
6 Md = Md = vsd =
IZSZ Fd = Z5f7 Fd = ’f’?g 4.29 t/m
m?n'] 1.61 tf mQ/’n'] 161t | o | A's= | vrdl=
Situacg Situacg 1.70 7.16 tf/m
-~ - . 26.3 _
_ ao: GE _ ao: GE cm2/m vrd2 =
As = As= | AS= As= | 18 | 563 | 5058
Y | 170 118 | +70 100 | @73 | chg tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cmz/m ) (1.73 VSW =
. A's = . A's = .7 1 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.04
cmz/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
3279 Ed = 1308 Ed = As = 2.67 tf/m
kgf. | Fd = 8.66 " kgf. | Fd =8.66 " 8.23 . vrdl =
7.68 tf 7.68 tf A's =
m/m tf . m/m tf . cm2/m 8.26 tf/m
. ~ Situag . ~ Situacg 3.81
Situacdo | ~ . Situacdo | < . 2125 Modelo |
_ ) ao: GE _ ) ao: GE cm2/m _
PAR As = : GE As = As = : GE As = c/14 210.0 vrd2 =
X 7.17 | As =5.98 N 269 | As=1.44 n (8.77 : 55.37
7 8.23 3.81 c/20
cm?/ cm2/m cm?/ cm2/m cm2/m tf/m
L cmz/m L cm?/m (3.93 _
m A's = . m A's = L ) VSW =
- A's = e A's = .71 cm?m
A's = 0.00 0.00 A's = 0.00 0.00 fiss = ) 0.00 tf/m
0.00 cm2/m crﬁZ/m 0.00 cm2/m cmlzlm 0.18 asw =
cm?/ cm?/ mm 0.00
m m cm2/m
152
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Md = Md = vsd =
§6f5 Fd = l‘:’Gf Fd = /256; 1.12 tfim
o 151 | 9 151t | o0 | A's= | vrdl=
Situacg Situac 1.26 7.21 tfim
- . 26.3 N _
As = ao: GE As = ao: GE /18 cm2/m vrd2 =
v 126 As = 126 As = (173 26.3 50.58
' 0.44 ’ 0.62 ’ c/24 tf/m
cm?/ cm?/ cm?/m _
m cm?/m m cm?/m ) (2.30 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.00
cm2/m cm3/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
3496 Fd = 1392 Ed = As = 2.74 tfim
kgf. | Fd =8.94 4.4 tf kgf. | Fd =8.94 4.4 tf 8.30 A's = vrdl =
m/m tf . m/m tf : cm2/m 8.25 tf/m
. ~ Situac . x Situag 3.48
Situacéao 50- GE Situacéao 50° GE @12.5 cm2/m Modelo |
As = : GE A's ~ As = : GE A‘S . c/14 28.0 vrd2 =
X 7.69 | As=6.48 N 2.84 | As=157 N (8.77 ’ 55.37
8.30 3.48 c/14
cm?/ cm2/m cm?/ cm3/m cm2/m tf/m
. cm2/m . cm2/m (3.59 _
m A's = A's = m A's = A's = ) cm2/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm?/m cmz/m 0.00 cm?/m cm2/m 0.19 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
8 Md = Md = vsd =
56? Fd = EGI? Fd = ?56; 1.10 tf/m
o 120t | 9 120t | o0 | A's= | vrdl=
Situag Situag 26.3 1.26 7.33 tf/m
As = ao: GE As = ao: GE c/i8 cmz/m vrd2 =
v 1 28 As = 1 26 As = (173 26.3 50.58
’ 0.36 ’ 0.57 ! cl24 tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cm?/m ) (2.30 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 2/ 0.00 ) 0.00
cmz/ cmzm |y cm?/m mm 0.00
cm2/m
m m
Md = Md = vsd =
3625 Fd = 1478 Ed = As = 2.78 tf/m
kgf. | Fd =9.12 3.90 tf kgf. | Fd =9.12 3.90 tf 8.53 A's = vrdl =
m/m tf . m/m tf . cmz/m 8.26 tf/m
. ~ Situag . ~ Situag 3.62
Situagéo | . . Situagéo | . . 212.5 Modelo |
_ ) ao: GE _ ) ao: GE cmz/m _
As = : GE As = As = : GE As = c/14 210.0 vrd2 =
X 8.00 | As=6.77 8 N 3.05 | As=1.74 N (8.77 ) 55.37
.53 3.62 c/20
cm?/ cm2/m cm?/ cm2/m cm2/m tf/m
. cm2/m . cm2/m (3.93 _
m A's = A's = m A's = A's = ) cmz/m VSW =
PAR A's = 0.00 0 OO_ A's = 0.00 0 OO_ fiss = ) 0.00 tf/m
9 0.00 cm2/m crﬁzlm 0.00 cm2/m crﬁ2/m 0.20 asw =
cm?/ cm?/ mm 0.00
m m cm?/m
Md = Fd= | Md= Fd = ?57; A1526: vsd =
565 1.14 tf 565 1.14 tf ) : 1.14 tf/m
: . cm?2/m | cm?/m _
kgf. Situacg kgf. Situag 26.3 26.3 vrdl =
Y m/m ao: GE | m/m ao: GE ’ . 7.21 tf/m
_ _ c/18 cl24 -
As = As = (1.73 (1.30 vrd2 =
As = 0.34 As = 0.56 cm.2/m cm.2/m 50.58
1.26 cm2/m 1.26 cm2/m ) ) tf/m
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cmz/ A's = cm?/ A's = fiss = VSW =
m 0.00 m 0.00 0.00 0.00 tf/m
A's = cm?zm | A's = cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
3727 Fd = 1551 Ed = As = 2.81 tf/m
kgf. | Fd =9.17 3.80 tf kgf. | Fd =9.17 3.80 tf 9.99 A's = vrdl =
m/m tf - m/m tf : cm2/m 8.26 tf/m
. ~ Situag . ~ Situag 3.76
Situacédo | < . Situacdo | < _. 912.5 Modelo |
_ ) ao: GE _ ) ado: GE cm2/m -
As = : GE As = As = : GE As = cl/12 210.0 vrd2 =
X 8.25 | As =7.02 _ 3.21 | As=1.89 N (10.23 : 55.37
cm?/ cm?/m 8.77 cm? | cm?/m 3.76 cm?/m ¢/20 tf/m
. cm2/m . cm2/m (3.93 _
m A's = A's = m A's = A's = ) cma/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm?/m emz/m | 0-00 cm?/m cmz/m 0.16 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
10 Md = Md = vsd =
E’Gf Fd = 56]? Fd = ';\%g 1.18 tf/m
o Lot | 9 100tf | So | A's= | vrdl=
Situag Situag 1.26 | 7.21tf/m
- - 28.0 N _
As = ao: GE As = ao: GE /25 cm2/m vrd2 =
As = As = 26.3 50.15
Y 1.27 1.26 (2.01
0.32 0.55 c/24 tf/m
cm?/ cm?/ cmz/m _
m cmz/m m cmzm ) (1.30 VSW =
e A's = o A's = .21 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.00
cmz/m cm?/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
3797 Fd = 1607 Ed = As = 2.83 tf/m
kgf. | Fd =9.17 357 tf kgf. | Fd =9.17 3.57 tf 8.91 A's = vrdl =
m/m tf . m/m tf ! cm2/m 8.26 tf/m
. = Situag . ~ Situag 3.85
Situacdo | < . Situacdo | < . 2125 Modelo |
_ ) ao: GE _ ) ao: GE cm2/m _
As = : GE As = As = : GE As = c/13 210.0 vrd2 =
X 8.42 | As=7.20 8 91 3.33 | As=2.02 3 85 (9.44 : 55.37
5 ) . > ) . ) c/20
cm?/ cm2/m cm?/ cm?/m cm2/m tf/m
L cmz/m L cm2/m (3.93 _
m A's = A's = m A's = A's = ) cmz/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁZ/m 0.00 cm2/m crﬁzlm 0.19 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
11 Md = Md = vsd =
o0 FA= | 2% FA= | 752 1.20 tf/m
m?n'] 1.21 tf mg/’nr'] 1214 | o0 | A's= | vrdl=
Situacg Situacg 1.26 7.21 tf/m
~ . ~ . 26.3 _
As = ao: GE As = ao: GE /17 cm2/m vrd2 =
- As = - As = 26.3 50.58
Y 1.26 0.33 1.26 0.57 (1.83 cl24 tf/m
cmz/ cm?/ cm2/m _
m cmz/m m cmz3/m ) (1.30 VSW =
. A's = . A's = .7 1 cm?m | 0.00tf/m
A'S = 000 |AS= 0.00 | fiss= ) asw =
0.00 : 0.00 ' 0.00 .
cmz/m cm?/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
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Md = Md = vsd =
3838 Fd = 1645 Ed = As = 2.84 tf/m
kgf. | Fd=9.14 3.33 tf kgf. | Fd=9.14 3.33 tf 8.97 A's = vrdl =
m/m tf . m/m tf . cmz/m 8.31 tf/m
. ~ Situag . ~ Situacg 3.89
Situacédo | ~ . Situacado | < . 212.5 Modelo |
_ : ao: GE _ ] ao: GE cm2/m _
As = : GE As = As = : GE As = c/13 210.0 vrd2 =
X 852 | As=7.30 - 341 | As=2.10 N (9.44 : 55.37
8.97 3.89 c/19
cm?/ cm2/m cm?/ cm2/m cm?/m tf/m
. cm2/m . cm3/m (4.13 _
m A's = A's = m A's = A's = ) cm2/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm?/m cmz/m 0.00 cm?/m cm2/m 0.19 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
12 Md = Md = vsd =
§6f5 Fd = l‘:’Gf Fd = /257; 1.24 tf/m
o 139t | 9 139tf | o0 | A's= | vrdl=
Situag Situag 26.3 1.26 7.21 tfim
As = ao: GE As = ao: GE c/i? cmz/m vrd2 =
v 1 28 As = 1 26; As = (1.83 26.3 50.58
‘ 0.39 ' 0.60 ' c/24 tf/m
cm?/ cm?/ cm2/m _
m cm?/m m cm?/m ) (2.30 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = -
0.00 0.00 ) asw =
0.00 0.00 0.00
cm2/m cm2/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
3849 Fd = 1666 Ed = As = 2.84 tf/m
kgf. | Fd =9.12 3.96 tf kgf. | Fd =9.12 3.26 tf 8.99 A's = vrdl =
m/m tf . m/m tf . cmz/m 8.31 tf/m
. N Situag . ~ Situag 3.93
Situagéo | . . Situagéo | . . 212.5 Modelo |
_ ) ao: GE _ ) ao: GE cmz/m _
As = : GE As = As = : GE As = c/13 210.0 vrd2 =
X 855 | As=7.33 8 95 3.46 | As=2.15 3 9:,: (9.44 ) 55.37
N ) : ) ) : ) c/19
cm?/ cm2/m cm?/ cm2/m cm2/m tf/m
. cm2/m . cm2/m (4.13 _
m A's = A's = m A's = A's = ) cm2/m VSW =
A's = 0.00 0 OO_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁzlm 0.00 cm2/m crﬁZIm 0.19 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
13 Md = Md = vsd =
ESE Fd = lfo Fd = ’2583 1.26 tf/m
o 152t | 9 152t | oo | A's= | vrdl=
Situag Situag 26.3 1.26 7.21 tflm
_ ao: GE _ ao: GE ’ cmz/m vrd2 =
As = _ As = — c/17
y 126 As = 1.26 As = (1.83 26.3 50.58
' 0.41 ’ 0.62 ! cl24 tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cm?/m ) (2.30 VSW =
e A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = -
0.00 0.00 ) asw =
0.00 N 0.00 ) 0.00
N cmz/m 2 cmz/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
As = A's = vsd =
Md = _ Fd = Md = _ Fd =
3835 Fd =9.11 312t | 1672 Fd =9.11 3.12 tf 8.5294 3.22 2.83 tf/_m
kgt _ tf Situac kgf _ tf Situac cm?2/m | cm?/m vrdl =
PAR X m/ﬁ Situacéo 50- GE m/n% Situacéo 50° GE 212.5 210.0 | 8.31tf/m
14 : GE A.s _ : GE A's _ c/13 c/19 Modelo |
_ | As=7.30 " _ | As =217 - (9.44 | (4.13 vrd2 =
As = 8.94 As = 3.92
cm2/m cm2/m cm2/m | cm?/m 55.37
8.52 cm?m | 3.47 cm?/m ) ) tH/m
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cmz/ A's = A's = cm?/ A's = A's = fiss = VSW =
m 0.00 0.00 m 0.00 0.00 0.19 0.00 tf/m
A's = cmz/m cm?zm | A's = cmz/m cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
EG]? Fd = Ees? Fd = ?57; 1.29 tf/m
o 150tf | 9 150t | o | A's= | vrdl=
Situag Situag 1.26 | 7.21tf/m
. - 26.3 -
_ ao: GE _ ado: GE cm2/m vrd2 =
As = _ As = — c/17
v 1.26 As = 126 As = (1.83 26.3 50.58
sz/ 0.42 chzl 0.62 cm.2/m cl24 tf/m
m cm2/m m cmz/m ) (1.30 VSW =
. — A's = e _ A's = .~ _ | cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 5 0.00 ) 0.00
N cm2/m 5 cm2/m 0.00
cm2/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
3800 Fd = 1663 Ed = As = 2.83 tf/m
kgf. | Fd =9.13 2 94 tf kgf. | Fd =9.13 294 tf 8.71 A's = vrdl =
m/m tf : m/m tf ! cm2/m 8.26 tf/m
. ~ Situacg . ~ Situag 3.87
Situacdo | < . Situacdo | < . 210.0 Modelo |
_ ) ao: GE _ ) ao: GE cm2/m _
As = . GE As = As = : GE As = c/9 210.0 vrd2 =
X 832 |As=7.11 n 345 | As=2.14 _ (8.73 ) 56.01
5 ) 8.71 5 ) 3.87 ) c/20
cm?/ cm2/m cm?/ cm?/m cm2/m tf/m
. cm2/m . cmz/m (3.93 _
m A's = A's = m A's = A's = ) cmz/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁzlm 0.00 cm2/m crﬁzlm 0.17 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
15 Md = Md = vsd =
ng Fd = ngS Fd=121| /9= ';\372 1.31 tf/m
m/rﬁ 1.34 tf m/rﬁ tf ’ 1.34 tf cm.2/m A's = vrdl =
Situag . . Situag 1.23 | 7.20 tf/m
~_. Situacao | - _. 26.3 _
_ ao: GE _ ) ao: GE cm2/m vrd2 =
ns = as= | AS= | CE 1 as= | YT 1 g63 | 5186
Y 1.23 0.39 1.23 | As=0.17 058 (1.83 /25 tH/m
cm?/ cm?/ cm?/m cm2/m _
m cmz/m m A's = cmz/m ) (1.25 VSW =
o A's = o N A's = .7 | cm2/m | 0.00 tf/m
A's = 0.00 A's = 0.00 0.00 fiss = ) asw =
0.00 ' 0.00 cm2/m ' 0.00 .
cmz/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
Md = Md = vsd =
3746 Ed = 1641 Ed = As = 2.82 tfim
kgf. | Fd =9.18 2 74 tf kgf. | Fd =9.18 274 tf 9.89 A's = vrdl =
m/m tf . m/m tf . cm2/m 8.26 tf/m
. = Situag . . Situag 3.80
Situacdo | ~ . Situacdo | < . 2125 Modelo |
_ ) ao: GE _ ) ao: GE cm2/m _
PAR As = : GE As = As = : GE As = c/12 210.0 vrd2 =
X 8.30 | As =7.07 _ 3.40 | As =2.09 N (10.23 : 55.37
16 8.67 3.80 c/20
cmz/ cm2/m cm?/ cm?/m cm2/m tf/m
L cmz/m L cm?/m (3.93 _
m A's = . m A's = L ) VSW =
- A's = e A's = .71 cm?m
A's = 0.00 0.00 A's = 0.00 0.00 fiss = ) 0.00 tf/m
0.00 cm2/m crﬁZ/m 0.00 cm?/m cmlzlm 0.15 asw =
cmz/ cm?/ mm 0.00
m m cm2/m
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Md = Md = vsd =
§6f5 Fd = l‘:’Gf Fd = /i\sgg 1.31 tfim
m?n'] 1.13 tf m‘-j‘n'] 113t | o0 | A's= | vrdl=
Situacg Situac 1.26 7.21 tf/m
-~ - . 28.0 _
As = ao: GE As = ao: GE /25 cm2/m vrd2 =
v 1 2; As = 1 26 As = (2.01 26.3 50.15
' 0.38 ’ 0.56 ’ c/24 tf/m
cm?/ cm?/ cm?/m _
m cm?/m m cm?/m ) (2.30 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.00
cm2/m cm3/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
3676 Fd = 1606 Ed = As = 2.81 tf/m
kgf. | Fd =9.25 2 45 tf kgf. | Fd =9.25 2 45 tf 8.46 A's = vrdl =
m/m tf . m/m tf : cm2/m 8.26 tf/m
. N Situag . ~ Situag 3.68
Situagéo | . . Situagéo | . . 212.5 Modelo |
_ ) ao: GE _ ) ao: GE cmz/m _
As = : GE As = As = : GE As = c/14 210.0 vrd2 =
X 8.12 | As =6.88 8 46 3.33 | As=2.00 3 62; (8.77 . 55.37
. . c/20
cm?/ cm2/m cm?/ cm3/m cm2/m tf/m
. cm2/m . cm2/m (3.93 _
m A's = A's = m A's = A's = ) cm2/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm?/m cmz/m 0.00 cm?/m cm2/m 0.20 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
17 Md = Md = vsd =
56? Fd = EGI? Fd = ?56; 1.31 tf/m
m?ﬁ'] 1.01 tf mgl’n'] 101t | o0 | A's= | vrdl=
Situag Situag 26.3 1.26 7.21 tflm
As = ao: GE As = ao: GE c/i8 cmz/m vrd2 =
v 1 28 As = 1 26 As = (173 26.3 50.58
' 0.37 ’ 0.54 ! cl24 tf/m
cm?/ cm?/ cm2/m _
m cmz/m m cm?/m ) (2.30 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 2/ 0.00 ) 0.00
cmz/ cm2/m cm2/ cm2/m mm 0.00
cm2/m
m m
Md = Md = vsd =
3595 Fd = 1560 Ed = As = 2.80 tf/m
kgf. | Fd =9.30 B kgf. | Fd =9.30 o 8.22 . vrdl =
2.13 tf 2.13 tf A's =
m/m tf . m/m tf . cmz/m 8.25 tf/m
. ~ Situag . ~ Situag 3.50
Situacéao 50- GE Situagéao 50° GE @12.5 cm2/m Modelo |
As = : GE A.s; _ As = : GE A's — c/14 28.0 vrd2 =
X 7.93 | As =6.67 8 2; 3.20 | As=1.88 3 N (8.77 ‘ 55.37
N ) . 5 ) .50 ) c/14
cm?/ cm2/m cm?/ cm2/m cm2/m tf/m
. cm2/m . cm2/m (3.59 _
m A's = A's = m A's = A's = ) cmz/m VSW =
PAR A's = 0.00 0 OO_ A's = 0.00 0 OO_ fiss = ) 0.00 tf/m
18 0.00 cm2/m crﬁzlm 0.00 cm2/m crﬁ2/m 0.19 asw =
cm?/ cm?/ mm 0.00
m m cm?/m
Md = Fd= | Md= Fd = /i\s&f A1526: vsd =
565 1.02 tf 565 1.02 tf ) : 1.29 tf/m
: . cm?2/m | cm?/m _
kgf. Situacg kgf. Situag 26.3 26.3 vrdl =
Y m/m ao: GE | m/m ao: GE ’ . 7.33 tf/m
_ _ c/18 cl24 -
As = As = (1.73 (1.30 vrd2 =
As = 0.39 As = 0.54 cm.2/m cm.2/m 50.58
1.26 cm2/m 1.26 cm2/m ) ) tf/m

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107

tel.: (82) 3316.3627 - www.encibra.com.br

157



ENCIBRA

S.A.

Estudos e Projetos de Engenharia

AC

NOSSa "](,’UL] e o tuturo

dasal

cm?/ A's = cm?/ A's = fiss = VSW =
m 0.00 m 0.00 0.00 0.00 tf/m
A's = cm2/m | A's = cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cm2/m
m m
Md = Md = vsd =
3551 Fd = 1510 Ed = As = 2.83 tf/m
kgf. Fd = 5 91_tf kgf. Fd = 5 91_tf 8.22 A's = vrdl =
m/m 10.21 tf : m/m 10.21 tf : cm2/m | 8.25tf/m
: ~ Situacg . ~ Situag 3.51
Situacédo | < . Situacdo | < _. 912.5 Modelo |
_ ) ao: GE _ ) ado: GE cm2/m -
As = : GE As = As = : GE As = c/14 28.0 vrd2 =
X 7.82 | As=6.44 N 3.09 | As=1.64 n (8.77 ‘ 55.37
cm?/ cm2/m 8.22 cm?/ cm3/m 3.51 cm?/m c/14 tf/m
. cm2/m . cm2/m (3.59 _
m A's = A's = m A's = A's = ) cma/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁzlm 0.00 cm2/m crﬁzlm 0.19 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
19 Md = Md = vsd =
o0 FA= | 2% FA= | 155 1.20 tf/m
m?n'] 0.99 tf m% 099t | "o | A's= | vrdi=
Situacg Situacg 1.26 7.33 tf/m
-~ - 26.3 _
As = ao: GE As = ao: GE /18 cm2/m vrd2 =
N As = ~ As = 6.3 50.58
Y | 126 035 | 126 053 | X783 | ¢pa tf/m
cm2/ . cm?/ ' cm2/m _
m cmz/m m cmzm ) (1.30 VSW =
e — A's = e A's = .21 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.00
cm2/m cmz/m 0.00
cm2/ cm?/ mm )
cmz/m
m m
Md = Md = vsd =
3216 Fd = 1465 Fd = As = 2.61 tf/m
kgf. | Fd =6.86 " kgf. | Fd =6.86 " 8.27 . vrdl =
9.02 tf 9.02 tf A's =
m/m tf . m/m tf . cm2/m 8.46 tf/m
Si ~ Situag . ~ Situag 4.30
ituacéo 50° GE Situacdo 50 GE 2125 cm2/m Modelo |
As = : GE A.s; _ As = : GE A‘S _ c/14 28.0 vrd2 =
X 7.02 | As =6.08 - 3.00 | As =2.02 N (8.77 ' 55.37
8.27 4.30 c/11
cm?/ cm2/m cm?/ cmz/m cmz/m tf/m
L cmz/m L cm2/m (4.57 _
m A's = A's = m A's = A's = ) cmz/m VSW =
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) 0.00 tf/m
0.00 cm2/m crﬁZ/m 0.00 cmz/m crﬁzlm 0.18 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
20 Md = Md = vsd =
56;5‘ Fd = EGfS Fd = ';\‘2; 1.40 tf/m
oo ERU 111t | o0 | A's= | vrdl=
Situacg Situacg 1.26 7.33 tfim
-~ - . 26.3 _
As = ao: GE As = ao: GE /18 cm2/m vrd2 =
N As = N As = 26.3 50.58
Y 1.26 0.45 1.26 0.56 (1.73 c/24 tf/m
cmz/ cm?/ cm2/m _
m cmz/m m cmz3/m ) (1.30 VSW =
. A's = . A's = .7 1 cm?m | 0.00tf/m
A'S = 000 |AS= 0.00 | fiss= ) asw =
0.00 : 0.00 : 0.01 .
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
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Md = Md = vsd =
2726 Fd = 1509 Ed = As = 3.03 tf/m
kgf. 30.44 tf kgf. 30.44 tf 12.42 A's = vrdl =
m/m . m/m . cm2/m 9.11 tf/m
Situag Situacg 7.59
~ . ~ . 216.0 Modelo |
_ ao: GE _ ao: GE cm2/m _
As = As = As = As = c/16 210.0 vrd2 =
X 5.98 . 3.12 N (12.57 : 54.48
10.41 7.59 c/10
cm?/ cm?/ cm?/m tf/m
cm2/m cm3/m (7.85 _
m A's = m A's = ) cmzim | VoW Z
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 crﬁZIm 0.00 crﬁzlm 0.15 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
21 Md = Md = vsd =
1kl?c4 Fd = ng Fd = /;SO; 1.56 tf/m
m?n'] 12.80 tf m‘-j‘n'] 12.80tf | o | A's= | vrdl=
Situag Situag 28.0 4.28 7.87 tfim
As = ao: GE As = ao: GE c/iO cm2/m vrd2 =
v 5 8; As = > 11 As = (5.03 28.0 48.37
Chzl 5.01 ChZ/ 4.28 cm.2/m c/11 tf/m
m cm?/m m cm?/m ) (4.57 VSW =
. A's = . A's = .71 cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 ) asw =
0.00 0.00 0.10
cm2/m cm2/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
Md = Md = vsd =
2031 Fd = 1130 Ed = As = 2.12 tf/m
kgf. | Fd =9.95 2 78 tf kgf. 278 tf 4.64 A's = vrdl =
m/m tf . m/m : cmz/m 8.02 tf/m
. N Situag Situag 2.29
Situagéo | . . ~ . 210.0 Modelo |
_ ) ao: GE _ ao: PE cmz/m _
As = : GE As = As = As = c/16 28.0 vrd2 =
X 425 | As=2.84 - 2.29 N (4.91 X 56.01
5 ) 4.64 2 0.36 ) c/20
cm?/ cm2/m cm?/ cm2/m tf/m
e cmz/m cm?/m (2.51 _
m A's = A's = m A's = ) cmz/m vsSw =
A's = 0.00 0.00 A's = 0.28 fiss = ) 0.00 tf/m
0.00 cm2/m crﬁzlm 0.00 crﬁZIm 0.15 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
22 Md = Md = vsd =
ESE Fd = EO? q-asy| Fd= ?523:» 2.07 tf/m
o 263t | 9 0| 263t | ol | A's= | vrdl=
Situag . ~ Situag 1.75 7.45 tf/m
~ . Situagéo | . . 26.3 _
_ ao: GE _ ) ao: GE cmz/m vrd2 =
As = As= | As=| :GE As= | S | 463 | 5186
Y 1.23 N 1.33 | As=0.61 - (1.25 ‘ :
0.96 1.75 c/17 tf/m
cm?/ cm?/ cmz/m cmz/m _
m cm2/m m A's = cm2/m ) (1.83 VSW =
o A's = o N A's = .7 | cm?m | 0.00 tf/m
A's = 0.00 A's = 0.00 0.00 fiss = ) aswW =
0.00 : 0.00 cmz/m : 0.04
cm2/m cm2/m 0.00
cm?/ cm?/ mm )
cm2/m
m m
As = A's =
Md = _ Fd = Md = _ Fd = vsd =
4419 Pd = 88.33tf | 4314 Fd = 88.33 tf 22.38 | 22.52 50.83
114.23 tf . 114.23 tf . cm2/m | cm2/m
kgf. ; ~ Situacg kgf. ; ~ Situag tf/m
PAR Situagéo | . . Situagéo | . _. 212.5 216.0 _
X m/m ) ao: GE | m/m ) ao: GE vrdl =
23 : GE As = : GE As = c/5 c/9 12.05
po= | ASS000) s | asc | ASSO00) o | GRS 2200 i
9.98 cm2/m 9.91 cm2/m ) ) Modelo |
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cm?/ A's = A's = cm?/ A's = A's = fiss = vrd2 =
m 5.52 0.00 m 5.36 0.00 0.11 55.37
A's = cm2/m cm2/m | A's = cm2/m cm2/m mm tf/m
0.00 0.00 VSW =
cm?/ cm?/ 37.88
m m tf/m
asw =
154.82
cm2/m
vsd =
Md = Md = 19.25
4471 Ed = 4454 Ed = As = tf/m
kgf. Fd = ~ kgf. Fd = ~ 17.24 . _ vrdl =
mim | 12.83tf | 38051 i | 12831 [ 3895 Cham | AS= | 1019
. ~ Situag - ~ Situacg 17.19
Situacédo | ~ . Situacado | < . 212.5 tf/m
_ : ao: GE _ ] ao: GE cm2/m _
As = : GE As = As = : GE As = cl7 2125 vrd2 =
Y 11.80 | As =9.92 . 11.74 | As =9.87 B (17.53 . 49.01
17.24 17.19 cl7
cm?/ cm2/m cm?/ cmz/m cmz/m tf/m
. cm2/m . cmz/m (17.53 _
m A's = . m A's = . ) VSW =
e — A's = - A's = .71 ecm?m
A's = 0.00 0.00 A's = 0.00 0.00 fiss = ) 15.70
0.00 cmz/m o 0.00 cmz/m S 0.16 tf/m
cmz/m cmz/m _
cm?/ cm?/ mm asw =
m m 72.51
cm2/m
vsd =
Md = Md = ShoT
3834 Fd = 3239 Fd = As = vrdl =
kgf. Fd = 128.64 | kgf. Fd = 128.64 | 26.71 A's = 12 07_
m/m | 115.63 tf tf m/m | 115.63 tf tf cm2/m o4 8?5 tf/m
Situacéo | Situag Situacdo | Situag 216.0 cm.2/m Modelo |
As = : GE ao: PE | As = : GE ao: PE cl7 216.0 vrd2 =
X 8.67 | As =0.00 As = 7.21 | As=0.00 As = (28.72 c/é 54 48_
cm?/ cm2/m 26.71 cm?/ cm2/m 24.86 cmz/m (25.13 tf/m
m A's = cmz/m m A's = cmz/m ) cm2/m VSW =
A's = 4.08 As= | As= 2.31 A's = fiss = ) 51 65
0.00 cm2/m 7.66 0.00 cm2/m 7.66 0.12 tf/m
cm?/ cm2/m cm?/ cm2/m mm asw =
PAR m m 214.67
24 cm2/m
Md = Md = ‘Sd(s;
‘:(35;7 Fd = Fd = "f(sis . Fd = f756=2 tf/m
9t 1 1168tF | 3484t | 9" = | 34.84tf ; A's= | vrdl=
m/m . - . m/m 11.68 tf . cm2/m
Situacado | Situag . ~ Situag 16.46 | 9.92 tf/m
) ~_. Situacao | - _. 912.5 _
_ : GE ao: GE _ ) ao: GE cm2/m vrd2 =
AS= 1 As= As= |As=| -GE As= | 16 | z160 | 47.22
Yo [1215) 4036 | 1762 | 1075 |AS=888 ) 15,5 | 045 T | tim
cm?/ cmz?/ cmz/m cmzm _
m cmz/m cmz/m m A's = cm?/m ) (16.76 VSW =
A's = A's = A's = A's = 0 OO_ A's = fiss = cm2/m 11.76
0.00 0.00 0.00 0.00 cmz/m 0.00 012 ) tf/m_
cm2/m cm2/m cm2/m asw =
cm?/ cm?/ mm 56.34
m m cm?/m
vsd =
Md = Md = As = A's =
Fd = Fd = 10.17
PAR 757 91.50 tf 757 91.50 tf 12.61 11.87 tf/m
X kgf. : kgf. : cmz/m | cm?/m _
25 Situag Situag vrdl =
m/m ~ . m/m ~ . 210.0 216.0
ao: PE ao: PE /6 /17 9.79 tf/m
Modelo |
160
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AC

NOSSa "](,’UL] e o tuturo

dasal

As = As = As = As = (23.09 | (11.83 vrd2 =
1.54 12.61 1.58 11.87 | cm2/m | cm2/m 56.01
cm?/ cm2/m | cm?/ cmz/m ) ) tf/m
m A's = m A's = fiss = VSW =
A's = 8.43 A's = 9.18 0.11 0.61 tf/m
0.00 cm2/m 0.00 cm2/m mm asw =
cm?/ cm?/ 2.45
m m cm2/m
Md = Md = vsd =
1637 1617 As = o
_ Fd = _ Fd = 5.18 tf/m
kgf. | Fd =8.36 5 58 tf kgf. | Fd =8.36 558 tf 4.63 A's = vrdl =
m/m tf - m/m tf . cm?/m
. ~ Situag . ~ Situag 4.58 7.46 tf/m
Situacgédo | < . Situacéo | . _. 210.0 _
_ ) ao: GE _ . ao: GE cm?/m vrd2 =
As = : GE As = As = : GE As = c/16 210.0 50.91
Y 3.75 | As =243 N 3.70 | As=2.38 N (4.91 . ;
4.63 4.58 c/17 tf/m
cm?/ cm2/m cm?/ cm2/m cm2/m _
. cm2/m . cm2/m (4.62 VSW =
m A's = A's = m A's = A's = ) cm?m | 0.00 tf/m
A's = 0.00 0 00_ A's = 0.00 0 00_ fiss = ) .asw _
0.00 cm2/m ) 0.00 cmz/m ) 0.14 .
cm2/m cmz/m 0.00
cmz?/ cmz/ mm 2
cm2/m
m m
ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga Laje 1 Momento negativo Momento positivo
Armaduras
FlexAo Flexo Flexo FlexAo Flexo Flexo finais
Trecho | Laje 2 compressédo tracdo compresséo | tracéo
2”{135 Fd = As = 6.24
kgf.m/m 54.27 tf cm?/m
) Situacéo: (8.0 c/8 -
PAR21 As = PE 6.28
Barra PARA- 299 As =6.24 _cm_zlm)
cm2/m fiss = 0.09
(@] cm2/m o —
A's = A's = mm
0.00 6'34
) cm2/m
cm2/m
Md = Fd =
As =14.20
2937 | py - o389t | D427 M cm2/m
kgf.m/m . =, Situagéao:
Situacgao: (812.5¢/8 -
PARA4- GE
_ GE _ 15.34
@] As = _ As =
Barra As =3.09 cmz/m)
6.36 14.20 L
cm2/m fiss =0.13
PAR21 | cm?/m o cmz/m
e A's =0.00 . mm
A's = cm2/im A's =
0.00 0.00
cm2/m cm?/m
';Aldsg As =233
kaf.m/m Fd = 1.60 tf cm2/m
PAR3 at- Situacdo: (6.3 ¢c/13 -
As = GE 2.40
Barra PAR?- 2133 As =22.10 _cm_2/m)
A cmz/m cmz/m fiss =0.11
. A's =0.00 mm
A's = cm2/m
0.00
cm2/m
PAR2- Md = Fd = 4.03 tf _
Barra A 1130 Situacéo: As _22'28
cm2/m
kgf.m/m GE
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PAR21 As =0.68 (96.3 ¢/13 -
As = cmz/m 2.40
2.28 A's =0.00 cmz/m)
cmz/m cmz/m fiss = 0.03
A's = mm
0.00
cm2/m
Md = _
1130 As —22.28
kgf.m/m cm2/m
) (6.3 ¢/13 -
PAR21 As = 2.40
Barra 5 25 cm2/m)
PAR3 , fiss = 0.00
cm2/m
A's = mm
0.00
cm2/m
'l"ld3; Fd = As =5.89
kaf.m/m Fd =5.17 tf 24.48 tf cm2/m
PAR?- gt Situaco: Situagéo: (210.0 c/13
0 As = GE GE -6.04
Barra As =151 As =5.89 cm3/m)
2.31 5 R fee —
PAR6 | cm2m cmz/m cmz/m fiss =0.11
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 cm2/m
cm?/m
';"10'4; Fd = As =7.95
kaf.m/m Fd = 6.89 tf 24.48 tf cm2/m
gt Situaco: Situagéo: (28.0 c/6 -
PARG6 As = GE GE 8.38
Barra 4 48 As =349 | As=7.95 cm2/m)
PARS | m2im cmz/m cmz/m fiss =0.10
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 5
2 cmz/m
cm2/m
';"lds; Fd = As = 2.28
kaf.m/m 10.03 tf cm2/m
PARS5 gt Situacéo: (6.3 ¢/13 -
As = PE 2.40
= _ 2
Barra PARD?- 208 As =1.15 _cm_/m)
cmz/m fiss =0.02
(@] cm2/m o —
e A's = mm
A's = 1.15
0.00 .
2 cmz/m
cm2/m
';"fsg Fd = As = 6.02
kaf.m/m 42.88 tf cm2/m
gt Situacdao: (8.0 c/8 -
PARA4-
A As = PE 6.28
Barra o As =6.02 cm2/m)
2.29 cm2/m fiss = 0.08
PAR5 | cm?m o o
e A's = mm
A's = 3.85
0.00 o
) cm2/m
cm2/m
Md =
PAR5 Fd = As =5.19
Barra 1130 42.88 tf cm2/m
kgf.m/m
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PARA4- Situacgéo: (26.3 c/6 -
A As = PE 5.20
2.28 As =5.19 cmz/m)
cmz/m cm2/m fiss = 0.07
A's = A's = mm
0.00 4.67
cmz/m cm3/m
';"ldgg Fd =221 As =2.28
kaf.m/m Fd =257 tf tf cmz/m
PAR2- | k9" Situagdo: | Situac&o: (6.3 c/13 -
A As = GE GE 2.40
Barra 5 25 As=105 | As=174 cm2/m)
PARZ2- | . oim cmz/m cmz/m fiss =0.05
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
) cm2/m
cmz/m
';"(‘)jgz Fd = 2.49 As = 4.74
kaf.m/m Fd =1.79 tf tf cmzm
PAR?- gt Situaco: Situagéo: (210.0 c/16
B As = GE GE -4.91
Barra N As =413 | As=4.74 cm2/m)
4.39 2 2 fiss =
PAR20 | cm2z/m cmz/m cmz/m iss =0.16
A's = A's =0.00 A's = mm
N cmz/m 0.00
0.00 cm2/m
cm3/m
Md = Fd = 2.49 As =2.28
1130 )
kgf.m/m _ tf ) cmzm
PAR20 ' Situacdao: (6.3 ¢/13 -
As = PE 2.40
- = 2
Barra PARD?- 208 As =0.29 _cm_/m)
cmz/m fiss = 0.00
A cmz/m .
A's = A's = mm
0.00 0.29
2 cmz/m
m2/m
s Fd = 4.20 As = 3.05
kaf.m/m Fd =2.82 tf tf cmz/m
PAR2- | 9" Situagdo: | Situac&o: (8.0 ¢/16 -
B As = GE GE 3.14
Barra 5 4; As =203 | As=3.05 cm2/m)
PAR2- cm.2/m cm2/m cm2/m fiss =0.12
C A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
2 cmz/m
cmz/m
e Fd = 4.20 As = 5.38
kaf.m/m Fd =1.76 tf tf cmz/m
PAR?- gt Situacdo: Situacdao: (910.0 c/14
c As = GE GE -5.61
Barra o As =454 | As=5.38 cm2/m)
4,79 s R o —
PAR19 | cm2/m cmz/m cmz/m fiss =0.15
A's = A's =0.00 A's = mm
N cm3/m 0.00
0.00 N
) cm2/m
cm?/m
PAR19 Md = Fd =3.10 As =2.28
Barra 1130 e o
tf cmz/m
kgf.m/m
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PAR2- Situacgéo: (96.3 ¢/13 -
B As = PE 2.40
2.28 As =0.36 cmz/m)
cmz/m cm2/m fiss = 0.00
A's = A's = mm
0.00 0.36
cmz/m cm3/m
Md = _ _
1167 Fd =4.32 As =3.00
kaf.m/m Fd =2.99 tf tf cmz/m
PAR2- | k9" Situagdo: | Situac&o: (8.0 ¢/16 -
C As = GE GE 3.14
Barra 5 3; As =194 | As=3.00 cm2/m)
PAR2- cm2/m cmz/m cmz/m fiss =0.11
D A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
) cm2/m
cmz/m
';"?"jo; Fd =4.32 As =5.46
kaf.m/m Fd =1.93 tf tf cmzm
PAR?- gt Situaco: Situagéo: (210.0 c/14
D As = GE GE -5.61
Barra - As =457 | As =546 cm2/m)
4.85 2 R fiss =
PAR1S | cm2z/m cm2/m cm2/m iss =0.16
A's = A's =0.00 A's = mm
N cmz/m 0.00
0.00 cm2/m
cm3/m
Md = Fd = 3.74 As =2.28
1130 )
kgf.m/m _ tf ) cmzm
PAR1S ' Situacdao: (6.3 ¢/13 -
As = PE 2.40
- = 2
Barra PARD?- 208 As =0.43 _cm_/m)
cmz/m fiss = 0.00
C cmz/m o —
A's = A's = mm
0.00 0.43
2 cmz/m
cmz/m
lrzdoz Fd = 3.24 As =2.92
kaf.m/m Fd =3.14 tf tf cmz/m
PAR2- | 9" Situagdo: | Situac&o: (8.0 ¢/17 -
D As = GE GE 2.96
Barra 5 45 As=200 | As=292 cm2/m)
PAR2- cm.2/m cm2/m cm2/m fiss =0.13
E A's = A's =0.00 A's = mm
cmz/m 0.00
0.00 N
2 cmz/m
cmz/m
e Fd =3.24 As = 5.40
kaf.m/m Fd =2.17 tf tf cmz/m
PAR?- gt Situacdo: Situacdao: (910.0 c/14
E As = GE GE -5.61
Barra - As=4.64 | As=5.40 cm2/m)
4,95 s R o —
PARL7 | cm2/m cmz/m cmz/m fiss =0.16
A's = A's =0.00 A's = mm
N cm3/m 0.00
0.00 N
) cm2/m
cm?/m
PAR17 Md = Fd =3.21 As =2.28
Barra 1130 e o
tf cmz/m
kgf.m/m
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PAR2- Situacgéo: (96.3 ¢/13 -
D As = PE 2.40
2.28 As = 0.37 cmz/m)
cmz/m cm2/m fiss = 0.00
A's = A's = mm
0.00 0.37
cmz/m cm3/m
Md = _ _
1238 Fd =1.90 As =2.79
kaf.m/m Fd = 3.30 tf tf cmz/m
PAR2- | k9" Situagdo: | Situac&o: (8.0 c/18 -
E As = GE GE 2.79
Barra 5 55 As =204 | As=279 cm2/m)
PARZ- | om cmz/m cmz/m fiss =0.13
F A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
) cm2/m
cmz/m
';";82 Fd = 1.42 As =5.14
kaf.m/m Fd = 2.50 tf tf cmzm
PAR?- gt Situaco: Situagéo: (26.3 c/6 -
F As = GE GE 5.20
Barra n As =460 | As=5.14 cm2/m)
4.94 ) ) s
PAR16 | cmz/m cmz/m cmz/m fiss =0.11
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 cm2/m
cm3/m
Md = Fd = 1.90 As =2.28
1130 )
kgf.m/m _ tf ) cmzm
PARL6 ' Situacdao: (6.3 ¢/13 -
As = PE 2.40
- = 2
Barra PARD?- 208 As =0.22 _cm_/m)
cmz/m fiss =0.00
E cmz/m o —
A's = A's = mm
0.00 0.22
2 cmz/m
cmz/m
';"2‘16; Fd =0.05 As = 2.59
kaf.m/m Fd = 3.69 tf tf cmz/m
PAR2- | 9" Situagdo: | Situac&o: (8.0 ¢/19 -
F As = GE GE 2.65
Barra 5 55 As =205 | As=259 cm2/m)
PAR2- cm.2/m cm2/m cm2/m fiss =0.14
G A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
2 cmz/m
cmz/m
e As = 5.00
kaf.m/m Fd =2.87 tf cmz/m
gt Situacdo: (6.3 ¢/6 -
PAR2-
G As = GE 5.20
Barra As =4.61 cmz/m)
5.00 cmz/m fiss = 0.10
PAR15 | cm?m s o
. A's =0.00 mm
A's = cm2/m
0.00
cmz/m
Md = —
Barra PAR15 1130 As —22.28
cmz/m
kgf.m/m
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PAR2- (96.3 ¢/13 -
F As = 2.40
2.28 cmz/m)
cmz/m fiss = 0.00
A's = mm
0.00
cm2/m
';"zdgz As = 2.64
kaf.m/m Fd = 4.09 tf cm2/m
PAR2- | 9" Situacéo: (8.0 /19 -
G As = GE 2.65
Barra 5 6; As =2.05 cm2/m)
PAR2- S cmz/m fiss =0.14
cmz/m .
H . A's =0.00 mm
A'S = cm?/m
0.00
cm2/m
';"fzg As =5.03
kaf.m/m Fd = 3.26 tf cm2/m
gt Situagéo: (26.3 c/6 -
PAR2-
H As = GE 5.20
Barra - As =458 cm2/m)
5.03 cmz/m fiss = 0.11
PAR14 | cm2/m e — '
. A's =0.00 mm
A's = cma/m
0.00
cm?/m
Md = _
1130 As —22.28
kgf.m/m CM#m
PAR14 (6.3 ¢/13 -
_ 2.40
Barra As = cm2/m)
PAR2- 2.28 o
fiss = 0.00
G cmz/m mm
A's =
0.00
cmz/m
';"Sdlz As = 2.68
kaf.m/m Fd =5.00 tf cmz/m
PAR2- | 9" Situacéo: (98.0 c/18 -
H As = GE 2.79
Barra 5 65 As =1.96 cm2/m)
PAR2- cm.2/m cm2/m fiss =0.13
| o A's =0.00 mm
A'S cmz/m
0.00
cmz/m
';"fz; As =5.04
kgf.m/m Fd =5.00 tf cm?/m
PAR?- ' Situacdo: (6.3 ¢/6 -
| As = GE 5.20
Barra " As =4.35 cm2/m)
5.04 cmz/m fiss =0.11
PAR13 | cm?m s o
. A's =0.00 mm
A's = cm3/m
0.00
cm?/m
Md = _
Barra PAR13 1130 As —22.28
cmz/m
kgf.m/m
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PAR2- (96.3 ¢/13 -
H As = 2.40
2.28 cmz/m)
cmz/m fiss = 0.00
A's = mm
0.00
cm2/m
';"3?22 As =2.70
kaf.m/m Fd =7.16 tf cm2/m
PAR2- | 9" Situac&o: (28.0 ¢/18 -
As = GE 2.79
Barra 5 76 As = 1.68 cm2/m)
PAR2- T cm2/m fiss =0.14
cmz/m .
J . A's =0.00 mm
A'S = cm?/m
0.00
cm2/m
';"flz As =5.01
kaf.m/m Fd =7.16 tf cm2/m
PAR?- gt Situagéo: (26.3 c/6 -
3 As = GE 5.20
Barra n As =4.02 cm2/m)
501 cmz/m fiss =0.10
PAR12 | cm?m o ’
. A's =0.00 mm
A'S = cm2/m
0.00
cm?/m
Md = _
1130 As —22.28
kgf.m/m CM#m
PAR12 (6.3 ¢/13 -
_ 2.40
Barra As = cm2/m)
PAR2- 2.28 o
fiss =0.00
| cmz/m mm
A's =
0.00
cmz/m
lrsds(:s As =272
kaf.m/m Fd = 7.89 tf cmz/m
PAR2- | 9" Situacéo: (98.0 c/18 -
J As = GE 2.79
Barra 5 75 As =1.59 cm2/m)
PAR2- cm.2/m cm2/m fiss =0.14
K o A's =0.00 mm
A'S cmz/m
0.00
cmz/m
';"3?8; As = 4.94
kaf.m/m Fd =755 tf cmz/m
gt Situacao: (26.3 c/6 -
PAR2-
K As = GE 5.20
Barra " As =3.90 cm2/m)
4.94 L
cmz/m fiss =0.10
PAR11 | cm?/m o
. A's =0.00 mm
A's = cm3/m
0.00
cm?/m
Md = _
Barra PAR11 1130 As —22.28
cmz/m
kgf.m/m
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PAR2- (96.3 ¢/13 -
J As = 2.40
2.28 cmz/m)
cmz/m fiss = 0.00
A's = mm
0.00
cm2/m
';"3?3; As =2.72
kaf.m/m Fd =8.42 tf cm2/m
PAR2- | 9" Situacéo: (8.0 c/18 -
K _ GE 2.79
Barra 3375 As =151 cm?m)
PAR2- crﬁZ/m cm2/m fiss =0.14
L A's = A's =0.00 mm
0 00_ cm2/m
cm2/m
';"%; As = 4.83
kaf.m/m Fd =8.42 tf cm2/m
PAR?- gt Situagéo: (26.3 c/6 -
_ GE 5.20
Barra L 258?: As = 3.67 cm2/m)
. 2 i =
PAR10 | cm2z/m cm /m fiss =0.10
A's = A's =0.00 mm
N cm3/m
0.00
cm?/m
Md = _
1130 As —22.28
kgf.m/m CM#m
PAR10 (”6'23 ‘%13 -
As = '
Barra | par2- | 228 _cm?/m)
fiss =0.00
K cm2/m mm
A's =
0.00
cm2/m
lrsdl(:s As = 2.68
kaf.m/m Fd =9.21 tf cm2/m
PAR2- | 9" Situacéo: (98.0 c/18 -
L _ GE 2.79
Barra '2865 As =1.36 cm2/m)
PAR2- cm.2/m cm2/m fiss =0.13
M A's = A's =0.00 mm
0.00 cmz/m
cm2/m
';"20'6; As =4.76
kaf.m/m Fd =8.37 tf cm2/m
PAR?- gt Situacdo: (910.0 c/16
_ GE -4.91
Barra M 337(; As =3.59 cm2/m)
PARY | cmz/m cm2/m fiss = 0.17
A's = A's =0.00 mm
0 00_ cm3/m
cm?/m
Md = _
Barra PAR9 1130 As =2.28
cm2/m
kgf.m/m
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PAR2- (96.3 ¢/13 -
L As =
2.28
cmz/m fiss = 0.00
A's =
0.00
cmz/m
';"20'8; As =2.61
kgf.m/m Fd = 8.63 tf
PAR2- ' Situacgéo: (28.0 c/19 -
M As = GE
5 GI As =1.38 cm2/m)
PAR2- cm2/m cmz/m fiss =0.14
N . A's =0.00
A'S = cm?/m
0.00
cmz/m
';"f8; As = 4.54
kaf.m/m Fd =7.30 tf cmzm
gt Situagéo: (8.0 c/11 -
PAR2-
N As = GE 4.57
As =3.52 cm?/m)
4.54 o
cmz/m fiss =0.14
PARS8 cm2/m e
. A's =0.00 mm
A'S = cm2/m
0.00
cm3/m
Md = _
1130 As —22.28
kgf.m/m cm?/m
' (6.3 ¢/13 -
PARS
_ 2.40
Barra As = cm2/m)
PAR2- 2.28 T
fiss = 0.00
M cmz/m
A's = mm
0.00
cmz/m
o As = 258
kaf.m/m Fd = 6.60 tf cmz/m
PAR2- | 9" Situacéo: (98.0 /19 -
N As = GE 2.65
Barra 5 55 As =1.63 cm2/m)
PAR2- cm.2/m cm2/m fiss =0.14
@] o A's =0.00 mm
A'S = cm2/m
0.00
cmz/m
';"86; Fd =172 As = 4.52
kaf.m/m Fd =5.11 tf tf cmz/m
PAR?- gt Situacdo: Situacdao: (8.0 c/11 -
o As = GE GE 457
Barra o As =356 | As=452 cm2/m)
4.28 R 2 o —
PAR7 | cmzm cm2/m cm2/m fiss =0.14
A's = A's =0.00 A's = mm
N cm3/m 0.00
0.00 )
) cm2/m
cm?/m
pAR7 | Md= Fd =1.72 As =2.28
Barra 1130 o o
tf cmz/m
kgf.m/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
PAR2- Situacgéo: (96.3 ¢/13 -
N As = PE 2.40
2.28 As =0.20 cmz/m)
cmz/m cmz/m fiss = 0.00
A's = A's = mm
0.00 0.20
cm2/m cm?/m
Md = _ _
1130 Fd =3.80 As =2.28
kaf.m/m Fd = 0.29 tf tf cm2/m
PARA- gt- Situacdo: Situacéo: (6.3 ¢/13 -
B As = GE GE 2.40
Barra o As=0.89 | As=149 cm2/m)
2.28 5 5 e —
PAR7 | cm2zm cm2/m cm2/m fiss = 0.03
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
) cm2/m
cm2/m
'l"ld3; Fd =5.26 As =2.28
kaf.m/m Fd = 0.29 tf tf cm2/m
PAR7 gt Situaco: Situagéo: (6.3 ¢/13 -
As = GE GE 2.40
Barra PARA- 208 As :20.48 As :21.30 _cm_2/m)
A cm2/m cmz/m cmz/m fiss =0.02
A's = A's =0.00 A's = mm
N cmz/m 0.00
0.00 cm2/m
cm?/m
Md = Fd =5.26 As =2.28
1130 )
kgf.m/m _ tf ) cm2/m
PARA4- ' Situacdao: (6.3 ¢/13 -
A As = PE 2.40
Barra 5 25 As =0.82 cm2/m)
PAR4- , cmz/m fiss =0.01
cmz/m o —
B e A's = mm
A'S = 0.39
0.00 5
2 cmz/m
cmz/m
2”533 Fd = 3.25 As =228
kaf.m/m Fd =0.87 tf tf cm2/m
PARA- at- Situacéo: Situagéo: (6.3 ¢/13 -
C As = GE GE 2.40
Barra o As=0.92 | As=1.52 cm2/m)
2.28 R 5 L
PARS cmz/m cmz/m cmz/m fiss = 0.04
A's = A's =0.00 A's = mm
N cm3/m 0.00
0.00 N
2 cmz/m
cmz/m
Md = Fd =5.22 As =2.28
1130 2
kgf.m/m _ tf cm2/m
PARS ' Situacdao: (6.3 ¢c/13 -
As = PE 2.40
Barra PARA- 208 As =0.60 _cm_zlm)
cmz/m fiss = 0.00
B cm2/m o —
A's = A's = mm
0.00 0'(30
) cm2/m
cm?/m
PARA4- Md = _ _
Barra B 1130 Fd =5.22 As =2.28
tf cm2/m
kgf.m/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
PARA4- Situacgéo: (96.3 ¢/13 -
C As = PE 2.40
2.28 As =1.02 cmz/m)
cmz/m cmz/m fiss = 0.01
A's = A's = mm
0.00 0.31
cm2/m cm?/m
Md = _ _
1130 Fd=1.78 As =2.28
kaf.m/m Fd = 0.86 tf tf cm2/m
PARA- gt- Situacdo: Situacéo: (6.3 ¢/13 -
D As = GE GE 2.40
Barra o As=1.07 | As=145 cm2/m)
2.28 5 5 o —
PAR9 | cm2m cmz/m cmz/m fiss = 0.04
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
) cm2/m
cm2/m
Md = Fd = 2.53 As =2.28
1130 )
kgf.m/m _ tf ) cm2/m
PAR9 ' Situacdao: (6.3 ¢/13 -
As = PE 2.40
Barra PARA- 208 As =0.29 _cm_2/m)
cmz/m fiss = 0.00
C cmz/m o —
A's = A's = mm
cm?/m
'l"ld3; Fd = 2.53 As =2.28
kaf.m/m Fd =0.20 tf tf cm2/m
PAR4- | k9" Situacdo: | Situaggo: (96.3 ¢/13 -
C As = GE GE 2.40
Barra 5 25 As=0.36 | As=0.77 cm2/m)
PAR4- | om cmz/m cmz/m fiss =0.01
D A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 5
2 cmz/m
cmz/m
';"lds; Fd =2.42 As =228
kaf.m/m Fd =2.15 tf tf cmz/m
PARA- at- Situacéo: Situagéo: (6.3 ¢/13 -
E As = GE GE 2.40
Barra o As=1.01 | As=1.68 cm2/m)
2.28 5 5 L
PAR1O | cm2/m cmz/m cmz/m fiss = 0.05
A's = A's =0.00 A's = mm
N cm3/m 0.00
0.00 N
2 cmz/m
cmz/m
Md = Fd = 3.04 As =228
1130 2
kgf.m/m _ tf cm2/m
PAR1O ' Situacdao: (6.3 ¢c/13 -
As = PE 2.40
Barra PARA- 208 As =0.35 _cm_zlm)
cmz/m fiss = 0.00
D cm2/m o —
A's = A's = mm
0.00 0‘35
) cm2/m
cm?/m
PARA4- Md = Fd =2.15 tf _ _
Barra D 1130 Situagdo: Fd _tf3.04 Azn_ﬁ?r.n%
kgf.m/m GE
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
PARA4- As =0.17 Situacgéo: (96.3 ¢/13 -
E As = cm2/m GE 2.40
2.28 A's =0.00 As =0.93 cmz/m)
cm2/m cm2/m cm2/m fiss =0.01
A's = A's = mm
0.00 0.00
cm2/m cm2/m
Md = _ _
1130 Fd =2.92 As =2.28
kaf.m/m Fd =4.52 tf tf cm2/m
PARA- gt- Situacdo: Situacéo: (6.3 ¢/13 -
= As = GE GE 2.40
Barra o As=0.78 | As=1.86 cm2/m)
2.28 5 N fce —
PAR1L | cmz/m cm2/m cm2/m fiss = 0.06
A's = A's =0.00 A's = mm
- cm2/m 0.00
0.00 N
) cm2/m
cm2/m
Md = Fd = 3.50 As =228
1130 )
kgf.m/m _ tf ) cmz/m
PAR1L ' Situacdao: (6.3 ¢/13 -
As = PE 2.40
Barra PARA- 208 As =0.40 _cm_2/m)
cm2/m fiss = 0.00
E cm2/m o —
A's = A's = mm
5
cm2/m
Md = Fd = 3.50 As =228
1130 )
kgf.m/m _ tf ) cmz/m
PARA4- ' Situacdao: (6.3 ¢/13 -
E As = GE 2.40
Barra 5 25 As =1.10 cm2/m)
PAR4- , cmz/m fiss =0.02
cm2/m e —
F A's = A's = mm
0.00 0.00
2 cmz/m
cm2/m
';"lds; Fd = 3.24 As = 2.28
kaf.m/m Fd = 6.78 tf tf cm2/m
PARA- at- Situacéo: Situagéo: (6.3 ¢/13 -
G As = GE GE 2.40
Barra o As =053 | As=1.98 cm2/m)
2.28 R 5 L
PARL2 | cm2/m cm2/m cm2/m fiss = 0.07
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
2 cmz/m
cm2/m
Md = Fd = 3.78 As =2.28
1130 2
kgf.m/m _ tf cm2/m
PAR1L2 ' Situacdao: (6.3 ¢c/13 -
As = PE 2.40
Barra PARA- 208 As =0.43 _cm_zlm)
cm2/m fiss = 0.00
F cm2/m .
A's = A's = mm
0.00 0‘2'3
) cm2/m
cm2/m
PARA4- Md = _ _
Barra = 1130 Fd =3.78 As =2.28
tf cm2/m
kgf.m/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
PARA4- Situacgéo: (96.3 ¢/13 -
G As = GE 2.40
2.28 As =1.22 cmz/m)
cmz/m cmz/m fiss = 0.02
A's = A's = mm
0.00 0.00
cm2/m cm?/m
Md = _ _
1130 Fd =3.34 As =2.28
kaf.m/m Fd =8.92 tf tf cm2/m
PARA- gt- Situacdo: Situacéo: (6.3 ¢/13 -
H As = GE GE 2.40
Barra o As=0.27 | As=2.04 cm2/m)
2.28 5 N e —
PAR13 | cmz/m cm2/m cm2/m fiss = 0.07
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
) cm2/m
cm2/m
Md = Fd = 3.83 As =2.28
1130 )
kgf.m/m _ tf ) cm2/m
PAR13 ' Situacdao: (6.3 ¢/13 -
As = PE 2.40
Barra PARA- 208 As =0.44 _cm_Z/m)
cmz/m fiss = 0.00
G cmz/m o —
A's = A's = mm
oA
cm?/m
Md = Fd = 3.83 As =2.28
1130 )
kgf.m/m _ tf ) cm2/m
PARA4- ' Situacdao: (6.3 ¢/13 -
G As = GE 2.40
Barra 5 25 As =1.29 cm2/m)
PAR4- , cm2/m fiss = 0.02
cm2/m .
H A's = A's = mm
0.00 0.00
2 cmz/m
cmz/m
2”533 Fd = 3.18 As =2.28
kaf.m/m Fd = 10.57 tf tf cm2/m
PARA- at- Situacéo: Situagéo: (6.3 ¢/13 -
As = GE GE 2.40
Barra o As=0.05 | As=2.04 cm2/m)
2.28 R 5 L
PAR14 | cm2/m cm2/m cm2/m fiss = 0.07
A's = A's =0.00 A's = mm
N cm3/m 0.00
0.00 N
2 cmz/m
cmz/m
Md = Fd = 3.63 As = 2.28
1130 2
kgf.m/m _ tf cm2/m
PAR14 ' Situacdao: (6.3 ¢c/13 -
As = PE 2.40
Barra PARA- 208 As =0.42 _cm_zlm)
cmz/m fiss = 0.00
H cm2/m .
A's = A's = mm
0.00 0‘2'2
) cm2/m
cm?/m
PARA4- Md = _ _
Barra H 1130 Fd =3.63 As =2.28
tf cm2/m
kgf.m/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
PARA4- Situacgéo: (96.3 ¢/13 -
As = GE 2.40
2.28 As =1.32 cmz/m)
cmz/m cmz/m fiss = 0.03
A's = A's = mm
0.00 0.00
cm2/m cm?/m
Md = _ _
Fd =277 As =2.28
1130 2
kgf.m/m ' tf ) cm2/m
' Situacéo: (6.3 ¢/13 -
PARA4-
3 As = GE 2.40
Barra o As =1.97 cm2/m)
2.28 cma/m fiss = 0.07
PAR15 | cm?m o o
e A's = mm
A'S = 0.00
0.00 "
) cm2/m
cm2/m
Md = Fd = 3.18 As =228
1130 )
kgf.m/m _ tf ) cmzm
PAR1S ) Situacao: (6.3 ¢/13 -
As = PE 2.40
Barra | 5\pa. 208 As :20.37 _cm_2/m)
5 cm2/m fiss = 0.00
cm2/m e —
A's = A's = mm
cm?/m
Md = Fd = 3.18 As =228
1130 )
kgf.m/m _ tf ) cmzm
PARA4- ' Situacdao: (6.3 ¢/13 -
I As = GE 2.40
Barra 5 25 As =1.30 cm2/m)
PAR4- , cmz/m fiss =0.03
cm2/m .
J A's = A's = mm
0.00 0.00
2 cmz/m
cm2/m
Md = Fd = 2.11 As = 2.28
1130 2
kgf.m/m _ tf cm2/m
' Situagéo: (6.3 ¢/13 -
PARA4-
K As = GE 2.40
Barra o As =1.83 cm2/m)
228 cmz/m fiss = 0.06
PAR16 | cm?m e e
e A's = mm
A's = 0.00
0.00 .
2 cmz/m
cm2/m
Md = Fd = 2.48 As =2.28
1130 2
kgf.m/m _ tf cm2/m
PAR16 ' Situacdao: (6.3 ¢c/13 -
As = PE 2.40
Barra PARA- 208 As =0.29 _cm_zlm)
cm2/m fiss = 0.00
J cm2/m o —
A's = A's = mm
0.00 0'39
) cm2/m
cm2/m
PARA4- Md = _ _
Barra 3 1130 Fd =2.48 As =2.28
tf cm2/m
kgf.m/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
PARA4- Situacgéo: (96.3 ¢/13 -
K As = GE 2.40
2.28 As =1.25 cmz/m)
cmz/m cmz/m fiss = 0.03
A's = A's = mm
0.00 0.00
cm2/m cm?/m
Md = _ _
Fd=1.24 As =2.28
1130 2
kgf.m/m ' tf ) cm?/m
' Situacéo: (6.3 ¢/13 -
PARA4-
L As = GE 2.40
Barra o As =1.65 cm2/m)
2.28 cma/m fiss = 0.05
PAR17 | cm?m o o
e A's = mm
A'S = 0.00
0.00 "
) cm2/m
cm2/m
Md = Fd = 1.58 As =228
1130 )
kgf.m/m _ tf ) cmzm
PARL7 ) Situacao: (6.3 ¢/13 -
As = PE 2.40
Barra PARA- 208 As =0.18 _cm_2/m)
cm2/m fiss = 0.00
K cm2/m o —
A's = A's = mm
5
cm?/m
Md = Fd = 1.58 As =228
1130 )
kgf.m/m _ tf ) cmzm
PARA4- ' Situacdao: (6.3 ¢/13 -
K As = GE 2.40
Barra 5 25 As =1.15 cm2/m)
PAR4- , cmz/m fiss =0.02
cm2/m .
L A's = A's = mm
0.00 0.00
2 cmz/m
cm2/m
Md = Fd = 0.34 As =2.28
1130 2
kgf.m/m _ tf cm2/m
' Situagéo: (6.3 ¢/13 -
PARA4-
M As = GE 2.40
Barra o As =1.44 cm2/m)
228 cmz/m fiss = 0.04
PAR18 | cm?m e e
e A's = mm
A's = 0.00
0.00 .
2 cmz/m
cm2/m
Md = Fd = 0.56 As = 2.28
1130 2
kgf.m/m _ tf cm2/m
PAR1S ' Situacdao: (6.3 ¢c/13 -
As = PE 2.40
Barra PARA- 208 As =0.06 _cm_zlm)
cm2/m fiss = 0.00
L cm2/m o —
A's = A's = mm
0.00 0'86
) cm2/m
cm2/m
PARA4- Md = _ _
Barra L 1130 Fd =0.56 As =2.28
tf cm2/m
kgf.m/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
PARA4- Situacgéo: (96.3 ¢/13 -
M As = GE 2.40
2.28 As =1.01 cmz/m)
cmz/m cmz/m fiss = 0.02
A's = A's = mm
0.00 0.00
cm2/m cm?/m
';"fgg As =2.28
Fd = 8.83 tf cm2/m
kgf.m/m . -
Situacgéo: (96.3 ¢/13 -
PARA4-
N As = GE 2.40
Barra o As =0.01 cm2/m)
2.28 cm2/m fiss = 0.03
2 - .
PARLY | cm?im | pi5'~ .00 mm
A's = cm2/m
0.00
cm2/m
Md = _
1130 As —22.28
kgf.m/m CM#m
PAR19 (6.3 ¢/13 -
_ 2.40
Barra As = cm?/m)
PARA4- 2.28 feo —
fiss = 0.00
M cm2/m
A's = mm
0.00
cm?/m
Md = _
1130 As —22.28
kgf.m/m CM#m
PARA4- ' (6.3 ¢c/13 -
M As = 2.40
Barra 5 25 cm2/m)
PARA4- - fiss =0.02
cm2/m
N . _ mm
A's =
0.00
cm2/m
';"lds; Fd = 2.46 As =228
kaf.m/m Fd =6.92 tf tf cm2/m
PARA- at- Situacéo: Situagéo: (6.3 ¢/13 -
o As = GE GE 2.40
Barra o As=0.22 | As=1.58 cm2/m)
2.28 R 5 L
PAR20 | cm2/m cm2/m cm2/m fiss =0.04
A's = A's =0.00 A's = mm
N cm3/m 0.00
0.00 N
2 cmz/m
cm2/m
Md = Fd = 2.46 As =2.28
1130 2
kgf.m/m _ tf cm2/m
PAR20 ' Situacdao: (6.3 ¢c/13 -
As = PE 2.40
Barra PARA- 208 As =0.28 _cm_zlm)
cmz/m fiss = 0.00
N cm2/m o —
A's = A's = mm
0.00 0‘38
) cm2/m
cm?/m
PARA4- Md = =
Barra N 1130 As =2.28
cm2/m
kgf.m/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
PARA4- (96.3 ¢/13 -
@] As =
2.28
cmz/m fiss =0.01
A's =
0.00
cm?/m
Md =
1130 Fd —tf2.78 As =2.28
kgf.m/m Situacéo: (6.3 ¢/13 -
PAR22 As = PE
Barra 208 As =0.32 cm?/m)
PAR3 , cm2/m fiss =0.00
cmz/m e
A's = A's =
0.00 03/2
cm?/m cmem
’l/lldBa Fd =2.78 As =2.28
kgf.m/m Fd_ =1.88 tf _ tf cm2/m
' Situaco: Situagéo: (6.3 ¢/13 -
PAR3 As = GE GE 2.40
Barra 208 As =1.04 As=171 cm?/m)
PAR22 | o cmz/m cmz/m fiss =0.05
A's = A's =0.00 A's = mm
cmz/m 0.00
0.00 cm2/m
cm3/m
Md = Fd =1.67 As =2.28
1130 )
kgf.m/m . t . cm#/m
Situacdao: (6.3 ¢/13 -
PAR1 As = PE 2.40
Barra 208 As =0.19 cm2/m)
PAR22 , cmz/m fiss =0.00
cmz/m .
A's = A's = mm
0.00 015
cm2/m cm=m
';"ngl Fd = 1.67 As = 2.87
kgf.m/m Fd_ =1.10tf _ tf cmz/m
' Situacéo: Situagéo: (28.0 c/17 -
PAR22 As = GE GE 2.96
Barra 263 As =2.47 As =2.87 cm2/m)
PAR1 cm.2/m cm2/m cm2/m fiss =0.13
A's = A's =0.00 A's = mm
0.00 cm3/m 0.00
) cmz/m
cmz/m
';"1‘136 Fd =8.72 As = 3.41
kgf.m/m Fd. =0.78 tf _ tf cmz/m
' Situacdo: Situacdao: (8.0 c/14 -
PAR1 As = GE GE 3.59
Barra 299 As =2.02 As =3.41 cmz/m)
PARG | . 2im cm2/m cm2/m fiss =0.10
A's = A's =0.00 A's = mm
0.00 cmz/m 0.00
cm?/m cmz/m
PARG6 Md = Fd =0.78 tf
Barra 1130 Situagao: Fd=8.72 As =2.46
tf cmz/m
PAR1 | kgf.m/m GE
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ENC

IBRA S.A.

Estudos e Projetos de Engenharia

A CasaL
Nossa agua é o futuro
As =1.06 Situacgéo: (28.0 /20 -
As = cm2/m GE 2.51
2.29 A's =0.00 As =2.46 cm2/m)
cm2/m cm2/m cm2/m fiss =0.09
A's = A's = mm
0.00 0.00
cmz/m cmz/m
'l/lldsg Fd = As = 6.24
kgf.m/m 54.27 tf cm2/m
PAR21 gt Situacéo: (916.0 c/20
As = PE -10.05
= - >
Barra PARA- 238 As 26.24 o cm_/m)
o cm2/m cm2/m iss =0.07
A's = A's = mm
0.00 6.24
) cm2/m
cm2/m
Md = Fd = _
2721 128.64 tf ASC%ZZI%W
kgf.m/m Situacéo: (@12.5 c/5 -
PARA4- PE 24., 54
Barra 0 As = AS = cmé/m)
5.86 22.87 fiss = 0.10
PAR24 | cm?/m cm3/m m_m.
A's = A's =
0.00 7.66
cm2/m cm2/m
Md = Fd = _
3942 | Fd=115.63 | 128.641f ASCQZZ,:{,OS
kgf.m/m tf Situacéo: (#16.0 ¢/7 -
Situaco: PE :
PAR24 _ ~ 28.72
Barra As = GE As = cm2/m)
PAR21 8.95 As =0.00 27.05 fiss = 0.12
cm2/m cm2/m cm2/m mm
A's = A's =441 A's =
0.00 cm2/m 7.66
cm2/m cm2/m
';"(;jlz As =434
kaf.m/m Fd = 2.55 tf cm2/m
PAR3 gt Situacéo: (916.0 ¢/20
As = GE - 10.05
Barra N As = 3.96 cm2/m)
PAR2- 4.34 cm2/m fiss = 0.06
A cm2/m o
e A's =0.00 mm
A's = cm2/m
0.00
cm2/m
';"f?; As =2.44
kaf.m/m Fd =12.30 tf cm2/m
gt Situacao: (12.5 c/20
PAR2-
A As = GE -6.14
Barra 5 42 As =0.64 cm2/m)
. 2 i =
PAR21 | em2/m ‘crrl /m fiss = 0.04
e A's =0.00 mm
A's = cm2/m
0.00
cm2/m
PAR21 Md = _
Barra 1130 AS = 234
PAR3 | kgf.m/m
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ENCIBRA S.A.

A ) CadSal
Estudos e Projetos de Engenharia Nossa agua é o futuro
(812.5 c/20
As = -6.14
2.34 cmz/m)
cmz/m fiss = 0.00
A's = mm
0.00
cmz/m
'l/lfgg As = 3.09
kgf.m/m Fd = 10.~75 tf cmz/m
PARD?- ' Situacdo: (912.5 ¢c/20
0 As = GE -6.14
Barra 3.09 As =1.53 'cmZ/m)
PAR6 | cm2m cm2/m fiss = 0.06
. A's =0.00 mm
A'S = cm?/m
0.00
cmz/m
';/Ildl; As =6.91
kgf.m/m Fd = 16.63 tf cmzm
' Situagéo: (216.0 c/20
PARG6 As = GE -10.05
Barra 6.91 As =459 cm?/m)
PAR5 S cmz/m fiss =0.14
cm2/m o
. A's =0.00 mm
A'S = cm2/m
0.00
cm3/m
Md =
pavie
kgf.m/m (912.5 ¢/20
PAR5 614
As = )
Barra | paro- | 234 fiss = 000
@] cmz/m mm.
A's =
0.00
cmz/m
Md = Fd =
2847 | Fd=116.46 | 50.46 tf As = 1329
kgf.m/m tf Situacgéao: (#10.0 ¢/5 -
PARA4- Situacao: GE 1é 71
Barra A As = GE AS = cmé/m)
6.08 As =0.00 13.29 fiss = 0.09
PARS5 cm2/m cmz/m cmz/m mm '
A's = A's=1.14 A's =
0.00 cmz/m 0.00
cmz/m cm?/m
Md = Fd =
1130 88.33 tf As = 1062
kgf.m/m Situacéao: (216.0 c/18
PAR5 _ PE_ -11.17
Barra '3335 fOSG_Z cm2/m)
PAR23 5 ; fiss =0.17
cm2/m cmz/m mm
A's = A's =
0.00 9.70
cm?/m cm2/m
Md =
PAR23 Fd =114.23 Fd = As =22.15
Barra By tf 88.33 tf cm2/m
gf.m/m
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ENCIBRA S.A. Ca Sa L
Estudos e Projetos de Engenharia Nossa 4gua é o futuro
PARA4- Situacgéo: Situacgéo: (812.5c/5 -
A As = GE GE 24.54
9.71 As =0.00 As = cmz/m)
cm2/m cm2/m 22.15 fiss =0.10
A's = A's =5.21 cm2/m mm
0.00 cm2/m A's =
cm2/m 0.00
cm2/m
'Yflga As =2.34
kgf.m/m Fd. =4.72 tf cm?/m
PAR2- ) Situacdo: (912.5 ¢c/20
A As = GE -6.14
Barra 234 As =0.92 cmz/m)
PAR2- crﬁZ/m cm2/m fiss =0.02
B A's = A's =0.00 mm
0.00 cm2/m
cm2/m
';A;lg Fd = 4.06 As =7.72
kgf.m/m Fd. = 3.3~2 tf ' tf ) cmz/m
PARD?- ' Situacdo: Situacéo: (916.0 ¢c/20
B As = GE GE -10.05
Barra 715 As = 6.68 As=7.72 _cmZ/m)
PAR20 | cm2z/m cmz/m cmz/m fiss =0.16
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cmz/m cm2/m
'l/lldBa Fd = 4.06 As =2.34
kgf.m/m _ tf ) cmzm
PAR20 ' Situacao: (212.5 ¢/20
As = PE -6.14
Barra PAR?- 234 As =0.47 _cmZ/m)
A crﬁzlm cm2/m fiss = 0.00
N m
C?ﬁglom cm2/m
';"fgg As = 3.00
kgf.m/m Fd_ =5.39 tf cm2/m
PAR2- ' Situagéo: (212.5 c/20
B As = GE -6.14
Barra 3.00 As =2.21 cm2/m)
PAR2- cm.2/m cm2/m fiss = 0.06
C A's = A's =0.00 mm
0.00 cm#/m
cm2/m
g/ISdSI As =7.97
kgf.m/m Fd. =4.13 tf cm?/m
PAR?- ) Situacdo: (916.0 c/20
C As = GE - 10.05
Barra 797 As =7.40 _cm2/m)
PAR19 crﬁzlm cm2/m fiss =0.18
A's = A's =0.00 mm
0.00 cm2/m
cm2/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
Md = _
1130 As —5.34
kgf.m/m cmam
PAR1Y (912.5 ¢/20
As = -6.14
- 2
Barra | paRz- | 234 cm?/m)
fiss = 0.00
B cmz/m
A's = mm
0.00
cmz/m
';"foz As =2.93
kaf.m/m Fd = 5.95 tf cm2/m
PAR2- | 9" Situacéo: (912.5 ¢/20
C As = GE -6.14
Barra 5 99? As = 2.06 cm2/m)
PAR2- ' cmz/m fiss = 0.05
cmz/m
D . A's =0.00 mm
A'S = cmz/m
0.00
cmz/m
';":9; As =8.08
kaf.m/m Fd =4.50 tf cmz/m
PARD?- at- Situacdo: (916.0 ¢c/20
D As = GE - 10.05
Barra A 05 As =7.46 cm2/m)
' cmz/m fiss = 0.18
PAR18 | cm?m e
. A's =0.00 mm
A'S = cm2/m
0.00
cm?/m
Md = _
1130 As —22.34
kgf.m/m Cme/m
PAR1S (812.5 c/20
As = -6.14
Barra cm?/m)
PAR2- 2.34 oo —
fiss = 0.00
C cmz/m mm
A's =
0.00
cm?/m
';"24(:5 As =3.02
kaf.m/m Fd =6.13 tf cm2/m
PAR2- | k9" Situacéo: (912.5 ¢/20
D As = GE -6.14
Barra 3 05 As =213 cm2/m)
PAR2- ) cm2/m fiss = 0.06
cmz/m
E . A's =0.00 mm
A's = cm2/m
0.00
cm?/m
';"572 As = 8.28
kaf.m/m Fd =455 tf cm2/m
PAR?- gt Situagéo: (216.0 c/20
E As = GE -10.05
Barra 8 25 As =7.65 cm2/m)
. 2 i =
PARL7 | cm2/m ‘crrl /m fiss =0.19
. A's =0.00 mm
A's = cm2/m
0.00
cm?/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
Md = _
1130 As —5.34
kgf.m/m cm=m
PAR17 (912.5 ¢/20
As = -6.14
- 2
Barra | paRz- | 234 cm?/m)
fiss = 0.00
D cm2/m
A's = mm
0.00
cm3/m
';"fsg As =3.11
kaf.m/m Fd = 6.08 tf cm2/m
PAR2- | 9" Situacéo: (912.5 ¢/20
E As = GE -6.14
Barra 3 1I As =223 cm2/m)
PAR2- ) cm2/m fiss = 0.06
cm2/m
F . A's =0.00 mm
A's = cm2/m
0.00
cm2/m
';"70'4; As = 8.45
kaf.m/m Fd =4.37 tf cm2/m
PARD?- at- Situacdo: (916.0 ¢c/20
F As = GE - 10.05
Barra A 45: As =7.86 cm2/m)
. 2 i =
PAR16 | cm2/m cm /m fiss =0.20
. A's =0.00 mm
A's = cm2/m
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm#/m
PAR16 (812.5 c/20
As = -6.14
Barra cm?/m)
PAR2- 2.34 o —
fiss = 0.00
E cm2/m
A's = mm
0.00
cm2/m
';"50'2; As =3.20
kaf.m/m Fd =5.88 tf cmz/m
PAR2- | k9" Situacéo: (912.5 ¢/20
F As = GE -6.14
Barra 3 26 As =234 cm2/m)
PAR2- ) cm2/m fiss = 0.06
cm2/m
G . A's =0.00 mm
A's = cm2/m
0.00
cm2/m
';"gog As = 8.32
kaf.m/m Fd = 4.08 tf cm2/m
gt Situagéo: (810.0 c/9 -
PAR2-
G As = GE 8.73
Barra 8 35 As =7.78 cm2/m)
) ) e =
PARL5 | cm2/m ‘crrl /m fiss =0.16
. A's =0.00 mm
A's = cm2/m
0.00
cm2/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
Md =
As =2.34
K 1f13(/) cm2/m
gf.m/m
PARI1S (ﬂl_2(.351c4/20
As = 5
Bara | paro- | 234 ﬁ;:sm_/ g%o
F cm2/m m_m.
A's =
0.00
cmz/m
'l/lsde; As =3.32
kaf.m/m Fd = 5.56 tf cmz/m
PAR2- | 9" Situacéo: (916.0 ¢/20
G As = GE -10.05
Barra 3 32_ As =2.50 cm2/m)
PARZ- | . om cm2/m fiss = 0.03
H . A's =0.00 mm
A'S = cmz/m
0.00
cmz/m
e e As = 8.40
kgf.m/m Fd =3.70 tf cmz/m
' Situacdo: (210.0 c/9 -
PAR2-
H As = GE 8.73
Barra A 46 As =791 cm2/m)
. 2 i =
PAR14 | cm2/m ‘cnllm fiss = 0.16
. A's =0.00 mm
A'S = cm2/m
0.00
cm3/m
Md =
As =2.34
K 1f13(/) cmzm
gf.m/m
PAR14 (ﬂ1_2651<i/20
Barra As = cmz2/m)
PAR2- 2.34 fiss = 0.00
G cmz/m m_m.
A's =
0.00
cm3m
';"50'8; As =3.38
kaf.m/m Fd =5.35 tf cmz/m
PAR2- | k9" Situacéo: (916.0 ¢/20
H As = GE -10.05
Barra 3 35 As = 2.59 cm2/m)
PAR2- > cmz/m fiss = 0.04
cm2/m o
| . A's =0.00 mm
A's = cm2/m
0.00
cm?/m
';"54; As = 8.44
kaf.m/m Fd = 3.33 tf cmz/m
PAR?- gt Situagéo: (810.0 c/9 -
| As = GE 8.73
Barra 8 4; As =8.00 cm2/m)
. 2 i =
PAR13 | cm2/m ‘crrl /m fiss =0.16
. A's =0.00 mm
A's = cm2/m
0.00
cm?/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
Md =
As =2.34
K 1f13(/) cm2/m
gf.m/m
PAR13 (ﬂl_2(.351c4/20
As = 2
Barra | pAro2- | 2.34 ﬁ;:sm_/ g%o
H cmz/m m_m.
A's =
0.00
cmz/m
';"éjoz As =3.41
kaf.m/m Fd =5.19 tf cm2/m
PAR2- | 9" Situacéo: (916.0 ¢/20
| As = GE -10.05
Barra 3 4I As = 2.65 cm2/m)
PARZ- | . oim cm2/m fiss = 0.04
J . A's =0.00 mm
A's = cm3/m
0.00
cmz/m
';"513; As = 8.41
kaf.m/m Fd =3.17 tf cm2/m
gt Situacgao: (810.0 c/9 -
PAR2-
3 As = GE 8.73
Barra A 41 As =7.99 cm2/m)
. 2 i =
PARL2 | cm2/m ‘cnllm fiss = 0.16
. A's =0.00 mm
A's = cm3/m
0.00
cm?/m
Md =
As =2.34
K 1f13(/) cm2/m
gf.m/m
PAR1L2 (ﬂ1_2651<i/20
Barra As = cmz2/m)
PAR2- 2.34 fiss = 0.00
I cm2/m m_m.
A's =
0.00
cm?/m
';/Iedo; As =3.43
kaf.m/m Fd =5.24 tf cm2/m
PAR2- | k9" Situacéo: (916.0 ¢/20
J As = GE -10.05
Barra 3 4:,: As = 2.66 cm2/m)
PAR2- - cmz/m fiss = 0.04
cm2/m o
K . A's =0.00 mm
A's = cm2/m
0.00
cm?/m
';"7‘19; As =831
kaf.m/m Fd = 3.25 tf cm2/m
gt Situagéo: (810.0 c/9 -
PAR2-
K As = GE 8.73
Barra 8 3I As = 7.88 cm2/m)
. ) e =
PARIL | cm2/m ‘cnl/m fiss =0.16
. A's =0.00 mm
A's = cm2/m
0.00
cm?/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
Md = _
1130 As —5.34
kgf.m/m cm m/
PAR1L (912.5 ¢/20
As = -6.14
- 2
Barra | paRz- | 234 cm?/m)
fiss = 0.00
J cmz/m
A's = mm
0.00
cmz/m
';"é"o; As = 3.42
kaf.m/m Fd = 4.64 tf cm2/m
PAR2- | 9" Situacéo: (916.0 ¢/20
K As = GE -10.05
Barra 3 45 As =273 cm2/m)
PAR2- ' cmz/m fiss = 0.04
cmz/m
L . A's =0.00 mm
A'S = cmz/m
0.00
cmz/m
';"7‘12; As =8.41
kaf.m/m Fd = 2.68 tf cmz/m
PARD?- at- Situacdo: (916.0 ¢c/20
L As = GE - 10.05
Barra A 41 As =8.04 cm2/m)
. 2 i =
PAR1O | cm2/m cm /m fiss =0.20
. A's =0.00 mm
A's = cm3/m
0.00
cm?/m
Md = _
1130 As —22.34
kgf.m/m Cme/m
PAR10 (812.5 c/20
As = -6.14
Barra cm?/m)
PAR2- 2.34 oo —
fiss = 0.00
K cmz/m
A's = mm
0.00
cm?/m
';"50'8; As = 3.37
kaf.m/m Fd = 4.06 tf cm2/m
PAR2- | k9" Situacéo: (916.0 ¢/20
L As = GE -10.05
Barra 3 3; As =277 cm2/m)
PAR2- ) cm2/m fiss = 0.04
cmz/m
M . A's =0.00 mm
A's = cm2/m
0.00
cm?/m
';"gzg As = 8.15
kaf.m/m Fd =2.10 tf cm2/m
PAR?- gt Situagéo: (216.0 c/20
M As = GE -10.05
Barra 8 15: As =7.86 cm2/m)
) cmz/m fiss =0.18
PAR9 cm2/m o
. A's =0.00 mm
A's = cm2/m
0.00
cm?/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
Md = -
1130 As —5.34
kgf.m/m cmem
PARS ' (912.5 ¢/20
As = -6.14
- 2
Barra | paRz- | 234 cm?/m)
fiss = 0.00
L cmz/m
A's = mm
0.00
cmz/m
';":4; Fd =0.22 As =3.31
kaf.m/m Fd = 3.37 tf tf cmz/m
PAR2- | k9" Situagdo: | Situac&o: (916.0 c/20
M As = GE GE - 10.05
Barra 3 25 As=278 | As=3.31 cm2/m)
PARZ- | o cm2/m cm2/m fiss = 0.03
N A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 )
) cm2/m
cmz/m
s Fd =022 As =7.86
kaf.m/m Fd =1.43 tf tf cmz/m
PARD?- at- Situacdo: Situacéo: (916.0 ¢c/20
N As = GE GE -10.05
Barra 7 8?: As =764 | As=7.86 cm2/m)
S cm2/m cm2/m fiss = 0.17
PARS CA"?S/T A's = 0.00 A's = mm
N cm2/m 0.00
0.00 )
) cm2/m
cm3/m
Md = _
1130 As —22.34
kgf.m/m cm#/m
' (812.5 c/20
PARS8
As = -6.14
Barra N cm2/m)
PAR2- 2.34 e —
fiss =0.00
M cmz/m
A's = mm
0.00
cm3m
';"50'3; Fd = 0.30 As =3.30
kaf.m/m Fd = 2.68 tf tf cmz/m
PAR2- | k9" Situacdo: | Situaggo: (916.0 ¢/20
N As = GE GE - 10.05
Barra 3 Zg As =286 | As=3.30 cm2/m)
PARZ- | . om cmz/m cmz/m fiss =0.03
0] A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
cm2/m
cmz/m
S Fd = 0.30 As =7.34
kaf.m/m Fd = 2.07 tf tf cmz/m
PARD?- gt- Situacdo: Situagéo: (216.0 c/20
o As = GE GE - 10.05
Barra . 36 As=7.01 | As=7.34 cm2/m)
PAR7 | cm2im cm2/m cm2/m fiss =0.15
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
cm2/m
cmz/m
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A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
Md = _
1130 As —5.34
kgf.m/m cmem
' (912.5 ¢/20
PAR7
As = -6.14
- 2
Barra | paRz- | 234 cm?/m)
fiss = 0.00
N cmz/m
A's = mm
0.00
cmz/m
'lﬂfg; Fd = 7.37 As =234
kaf.m/m Fd =0.39 tf tf cmz/m
PARA- gt- Situacdo: Situacéo: (912.5 ¢c/20
B As = GE GE -6.14
Barra 5 3; As=117 | As=233 cm2/m)
PAR7 | cm2m cm2/m cm2/m fiss = 0.02
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 N
) cm2/m
cmz/m
'l"fgg Fd = As = 2.46
kaf.m/m Fd = 0.39 tf 10.68 tf cm2/m
PAR7 at- Situacdo: Situacéo: (912.5 ¢/20
As = GE GE -6.14
- = = 2
Barra PARA- 234 As 20.65 As 22.46 _cm_/m)
A cmz/m cm2/m cm2/m fiss = 0.02
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 5
) cm2/m
cm3/m
'l"ld3; Fd = As =2.34
kaf.m/m 10.68 tf cmzm
PAR4- | k9" Situacgao: (912.5 c/20
A As = PE -6.14
Barra 5 3; As =123 cm2/m)
PARA4- ' cmz/m fiss = 0.01
cmz/m
B . A's = mm
A'S = 1.23
0'20 cm2/m
cm3m
';"1%; Fd = 3.13 As =2.34
kaf.m/m Fd =0.94 tf tf cmz/m
PARA- gt Situacéo: Situagéo: (212.5 c/20
c As = GE GE -6.14
Barra 5 3; As =098 | As=1.59 cm2/m)
PARS | cm2m cmz/m cmz/m fiss =0.01
A's = A's =0.00 A's = mm
N cm2/m 0.00
0.00 5
cmz/m
cm?/m
Md = Fd = 4.75 As =234
1130 2
kgf.m/m _ tf cm2/m
PARS ' Situagéo: (212.5 c/20
As = PE -6.14
= — 2
Barra PARA- 234 As = 0.55 _cm_/m)
cmz/m fiss = 0.00
B cm2/m o —
A's = A's = mm
0.00 0.55
cm2/m
cm?/m
187

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107
tel.: (82) 3316.3627 - www.encibra.com.br



A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
Md = Fd = 4.75 As =234
1130 2/
kgf.m/m . tf ~ cmem
PAR4- ' Situacao: (912.5 ¢/20
B As = PE -6.14
Barra 5 3; As =0.79 cm2/m)
PAR4- ' cmz/m fiss = 0.00
cmz/m
C . A's = mm
A'S = 0.30
0.00 >
2 cmz/m
cmz/m
';"fgg Fd = 0.15 As =234
kaf.m/m Fd =1.18 tf tf cm2/m
PARA- gt- Situacdo: Situacéo: (912.5 ¢c/20
D As = GE GE -6.14
Barra 5 3; As=118 | As=1.38 cm2/m)
PARY | cm2m cm2/m cm2/m fiss = 0.01
A's = A's =0.00 A's = mm
N cm3/m 0.00
0.00 N
) cm2/m
cmz/m
Md = Fd=1.14 As = 2.34
1130 )
kgf.m/m ' tf ) cm?/m
PARO ' Situacéo: (912.5 ¢/20
As = PE -6.14
= — 2
PATE | paRe- | 234 Hemim fiss = 000
C cm3/m L e
e — A's = mm
A'S = 0.13
0.00 5
) cm2/m
cm?/m
'l"ld3; Fd =1.14 As =2.34
kaf.m/m Fd =1.18 tf tf cm2/m
PAR4- | k9" Situacgao: Situacgao: (912.5 c/20
C As = GE GE -6.14
Barra 5 3; As=0.13 | As=0.48 cm2/m)
PAR4- | om cmz/m cmz/m fiss =0.00
D A's = A's =0.00 A's = mm
0 00_ cm2/m 0.00
" cm2/m
cm?/m
';"1%; As =2.34
kaf.m/m Fd =4.79 tf cm2/m
PARA. gt Situag&o: (912.5 ¢/20
E As = GE -6.14
Barra 5 3; As =0.85 cm2/m)
. 2 i =
PAR10 | cm2z/m cm /m fiss =0.02
. A's =0.00 mm
A's = cm2/m
0.00
cm?/m
Md = _
1130 As -22.34
kgf.m/m cm#/m
PAR10 (12.5 c/20
As = -6.14
- 2
Barra PARA- 234 _cm_/m)
fiss = 0.00
D cm2/m
' = mm
0.00
cm?/m
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Md = ~
1130 As —5.34
kgf.m/m cm?/m
PAR4- ) (912.5 ¢/20
D As = -6.14
Barra 5 3; cm2/m)
PAR4- ) fiss = 0.00
cm2/m
E 's = mm
A's =
0.00
cm3/m
'l/lldag As =2.34
ARG | Situacao: (12.5 ¢/20
F As = GE - 6.14
Barra 5 3; As =0.43 cm2/m)
' cm?/m fiss = 0.02
PAR11 | cm?m e
e A's =0.00 mm
A'S = cm2/m
0.00
cm2/m
Md = -
1130 As —22.34
kgf.m/m cm?/m
PAR11 (912.5 ¢/20
ASs = -6.14
Barra cm2/m)
PARA4- 2.34 s o
E cmz/m =0.
A's = mm
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm2/m
PARA4- ' (912.5 ¢/20
E As = -6.14
Barra 5 3; cm2/m)
PAR4- ) fiss = 0.00
cm2/m
F 's = mm
A's =
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm2/m
@125c
PAR4- ' (212.5 ¢/20
G As = -6.14
Barra 5 3; cm2/m)
PAR12 | cm?/m fiss = 0.02
A's = mm
0.00
cm2/m
Md = -
1130 As -22.34
kgf.m/m cmz/m
PAR12 (812.5 c/20
As = -6.14
N 2
Barra PARA- 234 _cm_/m)
fiss = 0.00
F cm2/m
A's = mm
0.00
cm2/m
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Md = ~
1130 As —5.34
kgf.m/m cm?/m
PAR4- ) (912.5 ¢/20
F As = -6.14
Barra 5 3; cm2/m)
PAR4- ) fiss = 0.00
cm2/m
G 's = mm
A's =
0.00
cm3/m
Md = _
1130 As —22.34
kgf.m/m cm?/m
PARA4- ' (12.5 ¢/20
H As = -6.14
Barra 5 3; cm2/m)
PAR13 | cm?m fiss =0.02
A's = mm
0.00
cm2/m
Md = -
1130 As —22.34
kgf.m/m cm?/m
PAR13 ' (12.5 ¢/20
As = -6.14
Barra - cm2/m)
PARA4- 2.34 s o
G cmz/m =0.
A's = mm
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm2/m
PARA4- ' (912.5 ¢/20
G As = -6.14
Barra 5 3; cm2/m)
PAR4- ) fiss = 0.00
cm2/m
H A's = mm
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm2/m
2125¢c
PAR4- ' (212.5 ¢/20
| As = -6.14
Barra 5 3; cm2/m)
' fiss = 0.02
PAR14 | cm?m
A's = mm
0.00
cm2/m
Md = -
1130 As -22.34
kgf.m/m cmz/m
' #12.5 c/20
PAR14
As = -6.14
N 2
Barra | paAra- | 2.34 _cm?/m)
fiss = 0.00
H cm2/m
A's = mm
0.00
cm2/m
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Md = ~
1130 As —5.34
kgf.m/m cm?/m
PAR4- ) (912.5 ¢/20
H As = -6.14
Barra 5 3; cm2/m)
PAR4- ) fiss = 0.00
| cm2/m i
A's =
0.00
cm3/m
Md = _
1130 As —22.34
kgf.m/m cm?/m
' (912.5 ¢c/20
PAR4-
J As = -6.14
Barra 5 3; cm2/m)
PAR15 | cm?m fiss =0.02
A's = mm
0.00
cm2/m
Md = -
1130 As —22.34
kgf.m/m cm?/m
PAR15 (912.5 ¢/20
ASs = -6.14
Barra cm2/m)
PAR4- 2.34 o
| cmz/m =0.
A's = mm
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm2/m
PARA4- ' (912.5 ¢/20
I As = -6.14
Barra 5 3; cm2/m)
PAR4- ) fiss = 0.00
cm2/m
J 's = mm
A's =
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm2/m
PAR4- ' (212.5 ¢/20
K As = -6.14
Barra 5 3; cm2/m)
PAR16 | cm?/m fiss = 0.02
A's = mm
0.00
cm2/m
Md = -
1130 As -22.34
kgf.m/m cmz/m
PAR16 (912.5 c/20
As = -6.14
N 2
Barra | paAra- | 2.34 _cm?/m)
fiss = 0.00
J cm2/m
A's = mm
0.00
cm2/m
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Md = ~
1130 As —5.34
kgf.m/m cm?/m
PAR4- ) (912.5 ¢/20
J As = -6.14
Barra 5 3; cm2/m)
PAR4- ) fiss = 0.00
cm2/m
K 's = mm
A's =
0.00
cm3/m
Md = _
1130 As —22.34
kgf.m/m cm?/m
PARA4- ' (12.5 ¢/20
L As = -6.14
Barra 5 3; cm2/m)
PAR17 | cm?m fiss =0.01
A's = mm
0.00
cm2/m
Md = -
1130 As —22.34
kgf.m/m cm?/m
PAR17 ' (12.5 ¢/20
As = -6.14
Barra - cm2/m)
PARA4- 2.34 s o
K cmz/m =0.
A's = mm
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm2/m
PARA4- ' (912.5 ¢/20
K As = -6.14
Barra 5 3; cm2/m)
PAR4- ) fiss = 0.00
cm2/m
L A's = mm
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cm2/m
PAR4- ' (212.5 ¢/20
M As = -6.14
Barra 5 3; cm2/m)
PAR18 | cm?/m fiss = 0.01
A's = mm
0.00
cm2/m
Md = -
1130 As -22.34
kgf.m/m cmz/m
PAR1S | (812.5 ¢/20
As = -6.14
n 2
Barra | paAra- | 2.34 _cm?/m)
fiss = 0.00
L cm2/m
A's = mm
0.00
cm2/m
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Md = _
1130 As —5.34
kgf.m/m cmam
PAR4- ' (912.5 ¢/20
L As = -6.14
Barra 5 3; cm2/m)
PAR4- ' fiss = 0.01
cmz/m
M e — mm
A's =
0.00
cm3/m
Md = _
1130 As —22.34
kgf.m/m cmz/m
@125¢
PARA- ' (812.5 c/20
_ -6.14
N As =
Barra 234 cmz/m)
PAR19 | cm2/m fiss =0.01
A's = mm
0.00
cm2/m
Md = _
1130 As —22.34
kgf.m/m cmz/m
PAR19 (812.5 c/20
As = -6.14
Barra cm?/m)
PARA4- 2.34 fiss = 0.00
M cm#m e
A's = mm
0.00
cm?/m
Md = _
1130 As —22.34
kgf.m/m Cme/m
PARA4- ' (912.5 c/20
M As = -6.14
Barra 5 3; cm2/m)
PARA4- ) fiss = 0.00
cm2/m
N . _ mm
A's =
0.00
cm?/m
Md = Fd = 0.86 As =2.34
1130 )
kgf.m/m _ tf cmz/m
PARA- ' Situagéo: (212.5 c/20
o As = GE -6.14
Barra 5 3; As =1.00 cm2/m)
. ) e
PAR20 | cm2z/m cm /T fiss =0.01
e — A's = mm
A's = 0.00
0.00 .
5 cmz/m
cm2/m
Md = Fd = 0.86 As = 2.34
1130
kgf.m/m tf cm2/m
' Situagéo: (212.5 c/20
PAR20 As = PE -6.14
= — 2
Barra PARA- 234 As =0.10 _cm_/m)
cmz/m fiss = 0.00
N cm2/m o —
A's = A's = mm
0.00 0.10
cm2/m
cm2/m
193

Rua Sampaio Marques, n° 25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107
tel.: (82) 3316.3627 - www.encibra.com.br



A ) Casal

Nossa agua é o futuro

ENCIBRA S.A.
Estudos e Projetos de Engenharia
'lﬂfsa As :5.34
cm?/m
PAR4- | Kof-m/m (#12.5 ¢/20
N As = -6.14
Barra 234 cm?/m)
PARA4- crﬁZ/m fiss =0.00
@] A's = mm
0.00
cmz/m
’;Afga Fd =291 As =2.34
kgf.m/m tf cmz/m
' Situacgéao: (212.5 c/20
PAR22 As = PE -6.14
Barra 234 As =0.33 cmz/m)
PAR3 | 2im cm2/m fiss = 0.00
A's = 033 "
52,
oy Fd =291 As = 2.95
kgf.m/m Fd =9.95 tf tf cmz/m
' Situacdo: Situacéo: (912.5 ¢/20
PAR3 As = GE GE -6.