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1. NORMAS

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

DESCRICAO
NBR 6118/2014 Projeto e Execucéo de Obras de Concreto Armado;
NBR 6122/2019 Projeto e Execucéo de Fundacdes;
NBR 6120/2019 Cargas para o Calculo de Estruturas de Edificacfes;

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

e Peso préoprio = 0.79 tf

e Total =0.79 tf

2.1.2 Deslocamento horizontal

e X+ =10.00 cm (limite 0.19)

e X-=0.00 cm (limite 0.19)

e Y+ =0.01 cm (limite 0.19)

e Y-=0.01 cm (limite 0.19)

2.1.3 Verificagao de estabilidade (Gama-2)

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 Anadlise de 2 ordem
Processo P-Delta
Deslocamentos no topo da edificagao:
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

Verificacées X+ | X- | v+ | Y-
Altura total da edificacdo (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 combinacgdes frequentes 000! 000 | 0oo1 | -0.01
(cm)
Pavimento Altura Deslocamento combinacdes Diferenca (cm) Limite
(cm) frequentes (cm) ¢ (cm)
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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 FUNDACOES POR ELEMENTOS
Fundacdo S1
: x N Mx My VX Vy Mt
Combinagao (tH) | (kgf.m) | (kgf.m) | (tf) ) | (kgfim)
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
Subpressao (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
Retracdo (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
: x N Mx My VX Vy Mt
Combinagdo (tf) | (kgf.m) | (kgf.m) | (tf) ) | (kgfim)
Peso proéprio (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
Subpressao (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
Retracdo (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
Fundacéo S3
Combinacéo 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
Subpresséao (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 os
esforcos atuantes;

- Elemento: nome da fundacéo;

- N: esforco axial na fundacéao;

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

=
3

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

wl
;:n'lr

global;

- Fx: esforgo cortante na fundagao, atuante no plano paralelo a diregcao X

global;

- Fy: esforc¢o cortante na fundacéo, atuante no plano paralelo a direcéo Y

- Mt: momento de torcdo atuante.
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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/lcm2z  E = 241500 kgf/cm?
Lance 1 cobr =4.50 cm

Peso Espec = 2500.00 kgf/m?3

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 52 8.0c/20 52 8.0c/20
95.00 40.00 (4.02 cm?) (4.02 cm?) (2.51 cm?) (2.51 cm?)
s2 95.00 40.00 828.0c/12 8©28.0c/12 52 8.0¢/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 5@8.0c/20 5 8.0c/20
95.00 40.00 (4.02 cm?) (4.02 cm?) (2.51 cm?) (2.51 cm?)

2.5.2 Relatorio de calculo das sapatas

NIVEL 01 fck = 250.00 kgf/cm2  E = 241500 kgf/cm2  Peso Espec = 2500.00 kgf/ms3
Lance 1 cobr =4.50 cm
2.5.3 Esforgcos e Pressoes
MB FB gg:gz Pressao Pressao Pressao Pressao
Nome MH FH totgl Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgf/cm?) (kgf/icm?) (kgf/cm?) (kgf/cm?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)
S 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
Mrd Mrd Frd
Nome | \isd Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd (';'ft) E\t'f’)
(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)
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S 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)
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 (cm?3/m) A's (cm2/m)
s1 370.37 73.47 180.32 0.00
0.42 0.10 0.20 0.10
S 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?2 E = 241500 kgf/cm? Peso Espec = 2500.00 kgf/ms3
Lance 1 cobr =3.00 cm
Dados Resultados
lib Nd MBd MHd As b .
Nivel vinc max topo topo Armaduras Estribo
pilar | 589 | Altura | li 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 29 5.0
20.00 315.00 10.0 2 e
P1 " 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 49
10.0
1.57 29
20.00 315.00 10.0 ”j‘ig
P2 X 0.00 RR 0.34 282 2| 1.57 29 54.50
1:20 20.00 100.00 315.00 0.16 460 3 10.0 54.50
' RR 0.8 49
10.0
1.57 29
20.00 315.00 10.0 o>
P3 X 0.00 RR 0.34 282 2| 1.57 29 54.50
1:20 20.00 100.00 | 315.00 0.16 460 3 10.0 54.50
) RR 0.8 49
10.0
25
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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/ms3

Lance 1 cobr =3.00 cm
cecio | esbp | Ndmax | Msd(x) | Mrd(x) As b
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm2)
esb H ' )
RR 1.57
- 20)'(00 54.50 0.34 460 1036 - (2 3 10.0)
2000 | RR 0.16 7 16 ' 1.57
: 54.50 (2 3 10.0)
RR 157
0 20)'(00 5450 | 0.34 460 1036 5 o5 (2 2 10.0)
2000 | RR 0.16 7 16 : 1.57
: 54.50 (2 2 10.0)
20.00 | R 25100
' 5450 | 034 460 1036 (2210.0)
P3 X 2.25 1.57
RR 0.16 7 16
20.00 | ¢, o0 2 o
: 10.0)

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

NIVEL 02 fck = 250.00 kgf/cm2  E = 241500 kgf/cm2  Peso Espec = 2500.00 kgf/ms3

Lance 2 cobr =3.00 cm
Dados Resultados
lib Nd MBd MHd Asb .
. Nivel vinc max topo topo Armaduras Estribo
. Secao : 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
20.00 315.00 10.0 ”j‘ig
P1 X 165.00 RR 0.21 0 0| 157 29 54.50
1:20 20.00 165.00 | 315.00 0.00 282 2 10.0 54.50
' RR 0.8 49
10.0
1.57 29
20.00 315.00 10.0 “;’ig
P2 X 165.00 RR 0.21 0 0| 1.57 29 54.50
1:20 20.00 165.00 | 315.00 0.00 282 2 10.0 54.50
' RR 0.8 49
10.0
315.00 157 2 250
P3 205(00 165.00| RR 0.21 0 0 10.0 ¢12| 5450
1:20 20.00 165.00 | 315.00 0.00 282 2| 1.57 20 54.50
' RR 10.0
26
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0.8 49
10.0

2.7.2 Relatério de calculo dos pilares

NIVEL 02 fck = 250.00 kgf/cm?2 E = 241500 kgf/cm?

Peso Espec = 2500.00 kgf/ms3

Lance 2 cobr =3.00 cm
L | VINC ) Ndmax | Msd(x) | Mrd(x) As b
: Secdo | esb B :
Pilar . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm?)
esb H 9. .
RR 1.57
o1 20)'(00 5450 | 021 284 1033 264 (2 2 10.0)
2000 | RR 0.00 0 0 ' 1.57
' 54.50 (2 2 10.0)
RR 1.57
- 205(00 54.50 0.21 284 1033 3.64 (2 9 10.0)
2000 | RR 0.00 0 0 ' 1.57
: 54.50 (2 9 10.0)
1.57
2000 | R (2 2 10.0)
' 54.50 0.21 284 1033 '
P3 X 3.64 1.57
RR 0.00 0 0
20.00 | g, e 2 o
' 10.0)

3. ETA - BASE DO DECANTADOR LAMELAR
3.1 RESUMO DOS RESULTADOS
3.1.1 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 m?
e Relacdo = 3945.97 kgf/imz2
3.1.2 Deslocamento horizontal

e X+ =10.00 cm (limite 0.13)
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e X-=0.00 cm (limite 0.13)
e Y+ =0.00 cm (limite 0.13)
e Y-=0.00 cm (limite 0.13)
3.1.3 Verificagao de estabilidade (Gama-2)
e X+ =1.01 (limite 1.10)
e X-=1.01 (limite 1.10)
e Y+ =1.01 (limite 1.10)
e Y-=1.01 (limite 1.10)
3.1.4 Anadlise de 2 ordem
Processo P-Delta
Sem deslocamentos no topo da edificagéo
3.2 SAPATAS - PAVIMENTO TERREO
3.2.1 Relatério de resultados das sapatas
Peso Espec = 2500.00 kgf/ms3

TERREO fck = 400.00 kgf/cm?2  E = 318758 kgf/cm?

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 90.00 40.00 93 10.0 ¢c/10 92 10.0 ¢c/10
90.00 40.00 (7.07 cm?) (7.07 cm?)
S2 90.00 40.00 92 10.0¢c/10 92 10.0 ¢/10
90.00 40.00 (7.07 cm?) (7.07 cm?)
s3 90.00 40.00 92 10.0 ¢/10 92 10.0 ¢/10
90.00 40.00 (7.07 cm?) (7.07 cm?)
sa 90.00 40.00 92 10.0 ¢/10 92 10.0 ¢/10
90.00 40.00 (7.07 cm?) (7.07 cm?)

3.2.2 Relatério de calculo das sapatas

TERREO fck = 400.00 kgf/cm2

Lance 1

E = 318758 kgf/cm?
cobr =4.50 cm
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3.2.3 Esforgos e Pressoes
MB FB Carga Presséo Presséo Pressao Presséo
Nome MH FH | Carga total Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgf/cm?) (kgf/cm?) (kgf/cm?) (kgf/icm?)
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)
S 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)
sa 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 | yisd Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd ('?'ft) E\t'fs)
(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=12150) | 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=150) | 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=150) | 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=150) | 0.97 | lim=(1.50)

3.2.5 Dimensionamento

3.3 PILARES — PAVIMENTO TERREO

3.31

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 (cm?3/m) A's (cm3/m)
s1 6950.81 6950.81 0.00 0.00
7.88 7.88 0.00 0.00
S 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

TERREO fck = 400.00 kgf/cm?

Lance 1

Relatério de resultado dos pilares

E = 318758 kgf/cm?
cobr =4.50 cm

Peso Espec = 2500.00 kgf/ms3

Dados

Resultados

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

29



ENCIBRA S.A.

Estudos e Projetos de Engenharia

A ) CaSalL

NOSSa <V!(V]Ux] e o tuturo

lib Nd MBd MHd Asb Estribo
Secso Nivel vinc max topo topo Armaduras Topo Esb b
Pilar | 2%90 | Altura lih Nd MBd MHd As h P
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
2.45 29
40,00 155.00 125 ‘Z’Cfl'g
P1 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 12.5 17.88
' RR 0.5 49
12.5
2.45 20
20.00 155.00 125 059
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 12,5 17.88
' RR 0.5 49
12.5
2.45 29
20.00 155.00 125 oo
P3 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 12.5 17.88
) RR 0.5 49
12.5
2.45 20
20.00 155.00 12,5 ﬂc?its)
P4 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
3.3.2 Relatoério de calculo dos pilares
TERREO fck = 400.00 kgf/cm? E = 318758 kgf/cm2  Peso Espec = 2500.00 kgf/ms3
Lance 1 cobr =4.50 cm
Secio e‘;‘g% Nd max | Msd(x) | Mrd(x) As b
Pilar (cqm) vine Nd min Msd(y) Mrd(y) Mrd/Msd As h
2
esb H (tf) (kgf.m) (kgf.m) (cmg2)
RR 2.45
P1 30)'(00 17.88 12.72 456 1783 301 (2 9 12.5)
30.00 RR 8.48 979 3826 ' 2.45
: 17.88 (2 2 12.5)
RR 2.45
P2 30)'(00 17.88 12.72 456 1783 391 (22 12.5)
30.00 RR 8.48 979 3826 ' 2.45
' 17.88 (22 12.5)
RR 2.45
P3 30)'(00 17.88 12.72 456 1783 301 (29 12.5)
30.00 RR 8.48 979 3826 ' 2.45
) 17.88 (2 9 12.5)
30.00 | ,RR 20125
o4 20 | 1788 | 1272 456 1783 201 (22125
RR 8.48 979 3826 : :
30.00 17 88 2 @
' 12.5)
30
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3.4 PILARES - PAVIMENTO TOPO

3.4.1 Relatério de resultado dos pilares
TOPO fck = 400.00 kgf/cm?2 E = 318758 Peso Espec = 2500.00 kgf/m3
gf/cmz?
Lance 2 cobr =4.50 cm
Dados Resultados
lib Nd MBd MHd Asb :
Sec Nivel vinc max topo topo Armaduras E_Is_tnbo Esb b
Pilar | S5%%° | Altura | lih Nd MBd MHd As h opo | =S
(cm) . . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tH) (kgf.m) (kgf.m) total
2.45 29
30.00 155.00 12.5 25.0c/9
P1 X 75.00 RR 12.49 980 1896 | 2.45 29 17.88
1:40 | 3500 75.00 | 155.00 8.31 506 979 125 17.88
' RR 0.5 49
12.5
245 2g
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 8.31 506 979 125 17.88
' RR 0.5 49
12.5
245 29
30.00 155.00 125 2 5.0c/9
P3 X 75.00 RR 12.49 980 1896 | 245 2g 17.88
1:40 30.00 75.00 | 155.00 8.31 506 979 125 17.88
) RR 0.5 49
12.5
245 29
30.00 155.00 125 7 5.0 ¢/9
P4 X 75.00 RR 12.49 980 1896 | 245 29 17.88
1:40 30.00 75.00 | 155.00 8.31 506 979 125 17.88
' RR 0.5 49
12.5
3.4.2 Relatorio 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
Secio e‘;‘g% Nd max | Msd(x) | Mrd(x) Asb
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m 2
esb H gf. gf.m) (cm?)
RR 2.45
o1 30)'(00 17.88 | 12.49 884 1774 5ol (22 12.5)
30.00 RR 8.31 1896 3805 ' 2.45
' 17.88 (29 12.5)
P2 30.00 RR 12.49 884 1774 2.01 2.45
31
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X | 1788 | 831 1896 3805 22 125)
30.00 | RR 2.45
17.88 (23 12.5)
RR 2.45
b3 30)'(00 17.88 | 12.49 884 1774 5ol (22 12.5)
ao00 | RR 8.31 1896 3805 : 2.45
: 17.88 (22 12.5)
RR 2.45
o4 30>'<00 17.88 | 12.49 884 1774 5ol (22 12.5)
w00 | RR 8.31 1896 3805 : 2.45
: 17.88 (2.3 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/m3
Lance 2 cobr =4.00 cm
Secédo (cm) Cargas (kgf/m?3) Retraca
Temperatu 0]
. ejen ee Peso Acidental Parede ra Deform.
Laj Tipo | H € X X Prépri | Revestimen S Total Caso T1 X
e P e | en | ee op to Outras Caso T2 Deform.
cly |y (°C) Y
(%o)
Macic | 2 150.00 0.00 3795.0
L1 a 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/cm2  Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.00 cm
Espessura Carga Mdx Mdy
Nome | ™ cm) (kgf/m?) | (kgf.m/m) | (kgf.m/m) AsX Asy
As =2.44cm?/m | As = 2.57 cm?/m
L1 20 3795.00 1616 1000 (88.0c/20-2.51 | (8.0c/19 - 2.65
cm3/m) cmz/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 =4.00 cm
ARMADURAS POSITIVAS (LAJE)
L Momento positivo Momento negativo Arma | Arma
a | Dire Se | Flex Verifica | Verific se | Flex Verifica | Verific | dura | dura | Cisalha
j | ¢éo 50 | 30 cdo acéo 50 | a0 céo acdo | inferi | super | mento
e ¢ axial axial | ¢ axial axial or ior
32
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compr traca compr traca
(compr | (trag (compr | (trag
€ssdo) 0) esséao) 0)
vsd =
Md Md 15.33
1630 1647 As = vp;llrln—
Fd = Fd = 2.44 o .
oWl kar |1 g5 oW kan | s e emel | A3 129
100 Situaca 100 Situaca m cr.n2/ Modelo
0 | As = o: GE 0 | As = o: GE 28.0 m |
X |cm | 244| ASZ cm | 246 | ASZ ¢20 | 280 | vrd2=
h=|cmy | 215 h=|cmzy| 220 (@251 | 16 | o7.85
20. | m | cmm 20. | m | cmIm cm# | 314 | tfim
0. A's A's = O. A's A'S = _m) crﬁzl VSW =
cm _ 0.00 cm _ 0.00 fiss = m) 0.00
0.00 cm2/m 0.00 cm2/m 0.11 tf'/m
cm?/ cm?/ mm asw =
L m m 0.00
1 cm2/m
Md Md vsd =
= _ = _ As = 15.04
1630 Ed = Fd = 2709 Ed = Fd = 257 tf/m
bw | kgf. " 1.34tf | bw | kgf. ~ 1.34 tf . A's=| vrdl=
_ 0.72 tf . - 0.72 tf . cm?2/
= | m/m . %~ | Situa¢ | = | m/m : ~ | Situag 4.32 11.98
100 Situaca | =507 | 100 Situaga | 5. M | cmz | ti/m
0 |As= OA:SG_E GE | .0 |As= OA:SG_E GE 2?1'8 m | vrd2=
Y cm | 2.57 - As = cm | 4.35 - As = 210.0 92.66
= | cm?/ 1.46 1.78 = | cm?/ 4.25 4,56 (2.65 c/18 tf/m
20. | m CX,]SZ/ :] cm2/m | 20. | m CX,‘;/ r:n cm2/m Cm)z / (4.36 | vsw =
om | | 000 | GRS [ ] 000 | RS fiss= | T
0.00 em#/m crﬁzlm 0.00 em2/m crﬁzlm 0.05 asw =
cm?/ cm?/ mm 0.00
m m cm2/m
4. ETA - BASE DO RESERVATORIO DE ACUMULO DE LODO
41 RESUMO DOS RESULTADOS
4.1.1 Cargas verticais
e Peso préprio = 2.36 tf
e Adicional = 8.24 tf
e Acidental = 0.60 tf
e Total = 11.20 tf
e Area aproximada = 4.00 m2
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e Relagédo = 2800.00 kgf/m?2
41.2 Deslocamento horizontal
e X+ =0.00 cm (limite 0.09)
e X-=10.00 cm (limite 0.09)
e Y+ =0.00 cm (limite 0.09)
e Y-=0.00 cm (limite 0.09)
4.1.3 Verificagdo 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 Analise de 2% ordem
Processo P-Delta

Sem deslocamentos no topo da edificagédo

4.2 SAPATAS - PAVIMENTO TERREO

4.2.1 Relatério de resultados das sapatas
TERREO fck = 400.00 kgf/lcm2 E = 318758 kgf/cm2  Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.50 cm
Dimensdes (cm) Armaduras inferiores Armaduras
superiores
Nome =3 HO . . . .
H H1 Dir. B Dir. H Dir.B | Dir. H
s1 65.00 40.00 7 210.0c/9 7 2 10.0 c/9
65.00 40.00 (5.50 cm?) (5.50 cm?)
S2 65.00 40.00 7 2 10.0 c/9 7 3 10.0 c/9
65.00 40.00 (5.50 cm?) (5.50 cm?)
S3 65.00 40.00 7 210.0c/9 7 210.0 ¢/9
65.00 40.00 (5.50 cm?) (5.50 cm?)
S4 65.00 40.00 7 210.0c/9 7 2 10.0 c/9
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| 65.00 |

40.00 |

(5.50 cm?) |

(5.50 cm2) |

4.2.2 Relatério de calculo das sapatas

TERREO fck = 400.00 kgf/cm? | E = 318758 kgf/cm2 | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.50 cm
4.2.3 Esforgos e Pressoes
MB FB gg:gg Presséo Pressao Pressao Presséo
Nome MH FH total Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgf/lcm?) (kgf/cm?) (kgf/cmz?) (kgf/lcm?)
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)
S 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)
sa 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
Nome Mrd Mrd Frd Nt Ns
Msd Mrd / Msd Msd Mrd / Msd Fsd Frd / Fsd (tf) (tf)
(kgf.m) (kgf.m) (tf)
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)
sa 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 (cm?/m) A's (cm?/m)
s1 6950.81 6950.81 0.00 0.00
8.29 8.29 0.00 0.00
S 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
sa 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?2 E = 318758 kgf/cm2 | Peso Espec = 2500.00 kgf/m?3
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 P
(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 o>
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 49
10.0
1.57 29
2 5.0
20.00 90.00 10.0 /12
P2 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
157 2o
2 5.0
90.00 10.0
P3 20)'(00 0.00 RR 3.87 254 254 | 1.57 29 c/12 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 29
25.0
90.00 10.0
P4 20)'(00 0.00 RR 3.87 254 254 | 157 29 c/12 15.57
1:40 20.00 80.00 90.00 2.56 157 157 10.0 15.57
' RR 0.8 49
10.0
4.3.2 Relatério de calculo dos pilares
TERREO fck = 400.00 kgf/cm? E = 318758 kgf/cm2 | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.50 cm
Secio e"S'QCB Nd méax | Msd(x) | Mrd(x) As b
Pilar (c?n) vine 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 15.57 3.87 254 1000 304 (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 | 1557 | 256 248 979 22 10.0)
2000 | RR 157

15.57 (2 2 10.0)
RR 157

b3 20)'(00 1557 | 387 254 1000 04 (2 2 10.0)
a00 | RR 2.56 248 979 : 157

: 15.57 (2 2 10.0)

2000 | RR @ ;% 0)
' 1557 | 387 254 1000 :
P4 X 3.04 1.57

RR 2.56 248 979
2000 | R 2 o
: 10.0)

4.4 PILARES - PAVIMENTO TOPO

4.4.1 Relatério de resultado dos pilares
TOPO fck = 400.00 kgf/cm2 | E = 318758 kgf/cm2 | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.50 cm
Dados Resultados
Seci Nivel vlllrt])c n’:l:x {\ggg l\gl;g Arnﬁjdﬁras E_Is_tribo Esb b
Pilar | 25590 | Altura | lih Nd MBd MHd As h opo S
(cm) . ; Base Esb h
(cm) vinc min base base % armad
(cm) tf) | (kgf.m) | (kgf.m) total cota
1.57 29
20.00 90.00 10.0 2 5.0c¢/5
P1 X 10.00 RR 3.77 305 305 | 1.57 29 15.57
1:40 20.00 10.00 90.00 2.55 254 254 10.0 15.57
) RR 0.8 4@
10.0
1.57 29
20.00 90.00 10.0 2 5.0c/5
P2 X 10.00 RR 3.77 305 305 | 1.57 29 15.57
1:40 20.00 10.00 90.00 2.55 254 254 10.0 15.57
) RR 0.8 4
10.0
1.57 29
20.00 90.00 10.0 2 5.0c¢/5
P3 X 10.00 RR 3.77 305 305 | 1.57 29 15.57
1:40 20.00 10.00 90.00 2.55 254 254 10.0 15.57
) RR 0.8 4
10.0
1.57 29
20.00 90.00 10.0 @ 5.0c¢/5
P4 X 10.00 RR 3.77 305 305 | 1.57 2@ 15.57
1:40 20.00 10.00 90.00 2.55 254 254 10.0 15.57
) RR 0.8 4 g
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 =4.50 cm
cecso | echp | Ndmax | Msd(x) | Mrd(x) As b
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm2)
esb H ' '

RR 157

oy | %X | 157 | 3w 305 998 507 (2 2 10.0)
2000 | RR 255 297 974 : 157

' 15.57 (2 2 10.0)
RR 157

0 205(00 1557 | 3.77 305 998 507 (2 2 10.0)
a00 | RR 2.55 297 974 : 1.57

: 15.57 (2 2 10.0)
RR 157

b3 20)'(00 1557 | 377 305 998 397 (2 2 10.0)
2000 | RR 2.55 297 974 ' 157

' 15.57 (2 2 10.0)
RR 157

o4 205(00 1557 | 3.77 305 998 507 (2 2 10.0)
o00 | RR 255 297 974 : 157

: 15.57 (2 2 10.0)

4.5 LAJES —PAVIMENTO TOPO

4.51 Dados da laje

TOPO fck = 400.00 kgf/cm? | E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m3

Lance 2 cobr =4.00 cm
Secédo (cm) Cargas (kgf/m?3) Retraca
Temperatu o]
Lai e|en|ee Peso Acidental Parede ra Deform.
4 Tipo H € X X Prépri | Revestimen S Total Caso T1 X
e P e| en | ee P Caso T2 Deform.
o] to Qutras o
cly |V (°C) Y
(%o0)
Macic | 2 150.00 0.00 2710.0
L1 a 0 500.00 100.00 196(5)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/ms3

Lance 2 cobr =4.00 cm
Espessura Carga Mdx Mdy
Nome | ™ m) (kgfim2) | (kgf.m/m) | (kgf.m/m) Asx Asy
As =2.44 cm?/m | As = 2.57 cm?2/m
L1 20 2710.00 771 771 (8.0 c/20 - 2.51 | (28.0 ¢c/19 - 2.65
cm2/m) cm?/m)
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4.5.3 Relatério de calculo da laje

TOPO fck = 400.00 kgf/cm?2 E = 318758 kgf/cm2 | Peso Espec = 2500.00 kgf/ms3

Lance 2 cobr =4.00 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
L Verifica | Verific Verifica | Verific | Arma | Arma
ai Dire | Se Flex céo acao | Se | oy Géo acdo | dura | dura | Cisalha
) cao | ca | « axial axial | ¢& | » axial axial | inferi | super | mento
e ao ~ ao ~ X
o] (compr | (tracd | o (compr | (traca or ior
essao) 0) essao) 0)
vsd =
- Md 3.76
- = _ tf/m
163 _ 514 _ As = vrdl =
ow | O | Fd= bw | kgf. | O~ 244 | po - | 1249
Wl kgf. | 0.76 tf W KA 76 tf cm?/ = -
~~ | m/m | Situaca = | m/m Situaca m 3.00 ti/m
100 ) 100 ; cm2/ | Modelo
o: GE _| o:GE 28.0
.0 _ — .0 | As= i m |
As = As = As = c/20 _
X cm cm | 0.63 26.3 vrd2 =
_ | 2.44 1.03 — | cmz 0.54 (2.51 /10 97.85
~ | cm? | cm2?/m . cm2/m cm?/ .
20. . _ 20. m . (3.12 tf/m
m A's = . A's = m) _
0 . 0 A's .7 | cm? VSW =
A's 0.00 _ 0.00 fiss =
cm . cm = m) 0.00
= cm2/m cm2/m 0.03
0.00 tf/m
0.00 2/ mm _
cm2/ cm asw =
m 0.00
L m 5
1 cm2/m
Nld Md vsd =
- = _ 3.76
163 _ 514 _ As = tf/m
bw 0 Fd = bw | kgf Fd = 257 | pvs = | yrdl=
_ kgf. 0.76 tf _ ’ 0.76 tf cm?/
— | m/m | Situaca = | m/m Situaca m 3.16 11.98
100 ‘uag 100 ruag cm? | tfim
o: GE _| o:GE 28.0 _
.0 _ — .0 | As= . m vrd2 =
Y |cem [ASS] As= cm | 066 | ASZ 19 | 63 | 92.66
_ | 257 1.09 _ cfnZ/ 0.57 (2.65 c/é tf/m
~ | cm? | cm2?/m . cm2/m cm?/ _
20. m A's = 20. m A's = m) (3.46 | vsw =
0 . . 0 A's = S em?/ 0.00
A's 0.00 _ 0.00 fiss =
cm _ cm = m) tf/m
= cm2/m cm2/m 0.03 _
0.00 asw =
0.00 ) mm
cm2/ cm?/ 0.00
m m cm2/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

5.1.4

Adicional = 35.21 tf
Acidental = 2.60 tf

Total = 49.32 tf

Area aproximada = 17.34 m2
Relacdo = 2843.94 kgf/m?
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)
Verificagdao 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

5.21

Relatério de resultados das sapatas

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

Lance 1 cobr =4.50 cm

Peso Espec = 2500.00 kgf/m3
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Dimensfes (cm) Armaduras inferiores ?L?:r?grr :Ss
Nome g HO . . . .
H H1 Dir. B Dir. H Dir. B Dir. H

s1 70.00 40.00 8 210.0c/8 8 10.0 ¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

S2 70.00 40.00 8 210.0c/8 8 10.0 ¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

S3 70.00 40.00 8 210.0c/8 8 9 10.0 ¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

s4 70.00 40.00 8210.0c/8 8 210.0c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

S5 70.00 40.00 8 210.0c/8 8 #10.0 ¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

s6 70.00 40.00 8210.0c/8 8 210.0¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

S7 70.00 40.00 8 210.0c/8 8 #10.0 ¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

S8 70.00 40.00 8 210.0c/8 8 #10.0 ¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

S9 70.00 40.00 8210.0c/8 8 10.0 c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

s10 70.00 40.00 8210.0c/8 8 210.0¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

s11 70.00 40.00 8 210.0c/8 8 #10.0 ¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

S12 70.00 40.00 8210.0c/8 8 210.0c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

s13 70.00 40.00 8 910.0c/8 8 #10.0 ¢c/8
70.00 40.00 (6.28 cm?) (6.28 cm?)

S14 70.00 40.00 8 210.0c/8 8 10.0 ¢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 Esforgos e Pressées
MB FB gg:gg Presséo Pressao Pressao Presséo
Nome MH FH totgl Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgf/cm?2) (kgf/icm?) (kgf/cm?2) (kgf/cm?2)
s1 37.11 0.18 3.46 _ 0.63 _ 0.75 _ 1.08 _ 0.96
94.07 0.31 421 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
S 58.56 0.12 3.97 0.90 0.69 1.02 1.23
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)
sa 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 4.21 (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 4.81 (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 | \isd Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd (’;‘ft) E\t‘f’)
(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 (lim = 1.50) 0.34 | lim=(1.50)
s4 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)
6 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)
S8 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 inferio_res Armaduras superipres
Dir. B Dir. H Dir. B Dir. H
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5.3 PILARES — PAVIMENTO TERREO

Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m) | Md (kgf.m/m)
As (cm?/m) As (cm2/m) A's (cm?/m) A's (cm?3/m)
s1 6950.81 6950.81 0.00 0.00
9.33 9.33 0.00 0.00
S 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
sa 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
6 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

5.3.1 Relatério 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 .
. Nivel vinc max topo topo Armaduras Estribo b b
pilar | S€%° | Altura | 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 50
30.00 90.00 10.0 2 e
P1 X 0.00 RR 4.77 142 208| 236 39 ¢ 10.38
1:40 30.00 80.00 90.00 3.09 51 130 10.0 10.38
' RR 0.5 60
10.0
@ 5.0
90.00 157 29
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 39 10.38
' RR 10.0
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05 62
10.0
157 2o
20.00 90.00 10.0 “C/Sl'g
P3 ” 000| RR 5.39 39 225| 236 3 10.38
1:40 | 5500 | 80.00| 90.00 3.51 67 141 10.0 10.38
: RR 05 60
10.0
157 2o
20.00 90.00 10.0 o ?i(zj
P4 . 000| RR 4.37 226 185| 236 3 c 10.38
1:40 | 5000 | 80.00| 90.00 2.77 116 117 10.0 10.38
: RR 05 60
10.0
157 2o
20.00 90.00 10.0 ‘Z’Cfl-g
P5 . 000| RR 5.60 38 235| 236 3 10.38
1:40 | | 8000| 9000 3.65 27 146 10.0 10.38
: RR 05 60
10.0
157 2o
5.0
20.00 90.00 10.0 e
P6 . 000| RR 4.32 184 347 | 236 3o 10.38
140 | | 8000| 9000 2.74 115 205 10.0 10.38
) RR 0.5 60
10.0
157 22
5.0
20.00 90.00 10.0 o
p7 . 000| RR 414 129 180| 236 3o 10.38
140 | X | 8000| 90.00 2.64 90 113 10.0 10.38
: RR 05 60
10.0
157 2o
90.00 10.0 250
P8 30)'(00 000| RR 477 142 208| 236 3o 121 1038
1:40 | " | 80.00| 90.00 3.09 51 130 10.0 10.38
: RR 05 60
10.0
157 2o
20.00 90.00 10.0 ﬂc?ig
P9 ~ 000| RR 5.48 55 233| 236 30 10.38
1:40| 4500 | 80.00| 90.00 3.57 81 146 10.0 10.38
: RR 05 60
10.0
157 2o
20.00 90.00 10.0 “C/Sl'g
P10 . 000| RR 5.39 39 25| 236 3 10.38
1:40 | 5700 | 80.00| 90.00 3.51 67 141 10.0 10.38
: RR 05 60
10.0
157 2o
20.00 90.00 10.0 o /51'2
P11 . 000| RR 4.37 226 185| 236 3 c 10.38
1:40 | .o | 8000| 9000 2.77 116 117 10.0 10.38
) RR 0.5 69
10.0
P12 305(00 0.00| 90.00 5.60 38 235 | 157 20 ‘Z’Cf’ig 10.38
1:40 80.00| RR 3.65 27 146 10.0 10.38
30.00
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90.00 236 39
RR 10.0
0.5 60
10.0
157 2o
5.0
20,00 90.00 10.0 o
P13 " 0.00| RR 4.32 347 184| 236 3o 10.38
1:40| o7, | 80.00 | 90.00 2.74 205 115 10.0 10.38
: RR 0.5 60
10.0
157 2o
5.0
20,00 90.00 10.0 12
P14 " 0.00| RR 4.14 129 180 | 2.36 3o 10.38
1:40| o7, | 80.00( 90.00 2.64 90 113 10.0 10.38
' RR 0.5 60
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
.| VINCl Ndmax | Msd(x) | Mrd(x) As b
. Secdo | esb B :
Pilar (cm) vine Nd min Msd(y) Mrd(y) Mrd/Msd As h
2
esb H (tf) (kgf.m) (kgf.m) (cm?2)
RR 1.57
o1 30)'(00 10.38 | 477 140 1915 1360 (2 2 10.0)
s000 | RR 3.09 208 2848 : 2.36
: 10.38 (3 2 10.0)
RR 1.57
by 30)'(00 10.38 5.48 131 1670 12,70 (2 2 10.0)
2000 | RR 3.57 233 2965 : 2.36
: 10.38 (3 2 10.0)
RR 1.57
b3 3090 1 1038 | 539 129 1697 a1l (2 2 10.0)
s000 | RR 3.51 225 2951 : 2.36
: 10.38 (3 2 10.0)
RR 1.57
b4 305(00 10.38 4.37 221 2691 1916 (2 2 10.0)
3000 | RR 2.77 185 2246 : 2.36
: 10.38 (3 2 10.0)
RR 1.57
o 30)'(00 10.38 | 5.60 134 1703 267 (2 2 10.0)
s000 | RR 3.65 235 2972 : 2.36
: 10.38 (3 2 10.0)
RR 1.57
- 305(00 10.38 4.32 165 1356 8.3 (2 3 10.0)
3000 | RR 2.74 347 2855 ' 2.36
: 10.38 (3 2 10.0)
RR 1.57
o 3O>'<00 1038 | 4.14 117 1807 1550 (2 2 10.0)
3000 | RR 2.64 180 2796 : 2.36
: 10.38 (3 3 10.0)
30.00 | RR 4.77 140 1915 1.57
P8 X 10.38 3.09 208 2848 13.69 (2 3 10.0)
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5.4 PILARES - PAVIMENTO TOPO

30.00 | RR 2.36
10.38 (32 10.0)
RR 157
oo 30)'(00 10.38 | 5.48 131 1670 1270 (2 2 10.0)
ag00 | RR 3.57 233 2965 : 2.36
: 10.38 (32 10.0)
RR 157
o1 30)'(00 10.38 | 5.39 129 1697 a1t (2 2 10.0)
w00 | RR 3.51 205 2051 : 2.36
: 10.38 (32 10.0)
RR 1.57
o11 3O>'<00 10.38 | 4.37 221 2691 1216 (2 2 10.0)
ao00 | RR 2.77 185 2246 : 2.36
: 10.38 (32 10.0)
RR 1.57
o1 30)'(00 10.38 |  5.60 134 1703 o6 (2 2 10.0)
00 | RR 3.65 235 2972 : 2.36
: 10.38 (3 10.0)
RR 157
o13 30)'(00 1038 | 4.32 347 2836 617 (2 2 10.0)
ag00 | RR 2.74 165 1347 : 2.36
: 10.38 (32 10.0)
30.00 | RR @ ;% 0)
ora | | 1038 | 414 117 1807 15.50 0 30
RR 2.64 180 2796 : :
3000 | R 3 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 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 20
30.00 90.00 10.0 25.0c/5
P1 X 10.00 RR 4.54 166 250 | 236 3@ 10.38
1:40 30.00 10.00 90.00 3.07 142 208 10.0 10.38
' RR 0.5 6a
10.0
1.57 20
30.00 90.00 10.0 25.0c/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 69
10.0
P3 30.00 10.00 90.00 5.16 52 271 | 157 2g | 85.0c/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 62
10.0
1.57 29
30.00 90.00 10.0 2 5.0c/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 60
10.0
157 2o
30.00 90.00 10.0 2 5.0c/5
P5 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
1.57 29
30.00 90.00 10.0 2 5.0c/5
P6 X 10.00 RR 4.09 221 416 | 2.36 39 10.38
1:40 30.00 10.00 90.00 2.72 184 347 10.0 10.38
' RR 0.5 692
10.0
1.57 29
30.00 90.00 10.0 25.0c/5
P7 X 10.00 RR 3.90 156 217 | 236 39 10.38
1:40 30.00 10.00 90.00 2.62 129 180 10.0 10.38
' RR 0.5 6@
10.0
1.57 29
30.00 90.00 10.0 25.0c/5
P8 X 10.00 RR 4.54 166 250 | 236 39 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 2o
30.00 90.00 10.0 2 5.0c/5
P9 X 10.00 RR 5.24 72 281 | 236 39 10.38
1:40 30.00 10.00 90.00 3.54 55 233 10.0 10.38
' RR 0.5 692
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 62
10.0
1.57 29
30.00 90.00 10.0 2 5.0c/5
P11 % 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 2 5.0c/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 0.5 692
10.0
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157 2o
30,00 90.00 10.0 25.0c/5
P13 " 10.00 | RR 4.09 416 221| 236 3o 10.38
1:40 | 5900 | 10.00 | 90.00 2.72 347 184 10.0 10.38
: RR 0.5 60
10.0
157 2o
30.00 90.00 10.0 5.0 c/5
P14 " 1000 | RR 3.90 156 217| 236 3o 10.38
1:40 | o500 | 10.00 [ 90.00 2.62 129 180 10.0 10.38
' RR 0.5 60
10.0
5.4.2 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
cecso | ecpp | Ndmax | 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
b1 30)'(00 10.38 4.54 162 1834 1134 (2 2 10.0)
3000 | RR 3.07 250 2836 ' 2.36
: 10.38 (3 10.0)
RR 1.57
o) 30)'(00 10.38 | 5.24 126 1342 1066 (2 2 10.0)
s000 | RR 3.54 281 2993 : 2.36
: 10.38 (3 2 10.0)
RR 1.57
b3 30)'(00 10.38 5.16 124 1364 1101 (2 2 10.0)
2000 | RR 3.48 271 2980 : 2.36
: 10.38 (3 10.0)
RR 1.57
o4 305(00 1038 | 4.13 262 2650 1013 (2 2 10.0)
s000 | RR 2.75 222 2254 : 2.36
: 10.38 (3 10.0)
RR 1.57
b5 30;’0 10.38 5.37 129 1371 10.64 (2 2 10.0)
3000 | RR 3.63 282 3001 : 2.36
' 10.38 (3 2 10.0)
RR 1.57
o6 30)'(00 10.38 |  4.09 197 1343 6 61 (2 2 10.0)
s000 | RR 2.72 416 2831 : 2.36
: 10.38 (3 2 10.0)
RR 1.57
- 3O>'<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)
RR 1.57
o5 3O>'<°0 1038 | 454 162 1834 e | @8100)
3000 | RR 3.07 250 2836 : 2.36
: 10.38 (3 2 10.0)
30.00 | RR 5.24 126 1342 1.57
P9 X 10.38 3.54 281 2993 10.66 (2 2 10.0)
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30.00 | RR 2.36

10.38 (32 10.0)
RR 157

o10 30)'(00 1038 | 5.16 124 1364 1ol (2 2 10.0)
ao00 | RR 3.48 271 2980 : 2.36

: 10.38 (32 10.0)
RR 157

o1t 30)'(00 10.38 | 413 262 2650 013 (2 2 10.0)
o0 | RR 2.75 222 2254 : 2.36

: 10.38 (32 10.0)
RR 1.57

o1 3O>'<00 10.38 | 5.37 129 1371 1064 (2 2 10.0)
ao00 | RR 3.63 282 3001 : 2.36

: 10.38 (3 10.0)
RR 1.57

013 30)'(00 10.38 |  4.09 416 2811 676 (2 2 10.0)
000 | RR 2.72 197 1333 : 2.36

: 10.38 (3 10.0)
RR 157

o1 30)'(00 10.38 | 3.90 140 1791 1278 (2 2 10.0)
ag00 | RR 2.62 217 2774 : 2.36

: 10.38 (32 10.0)

5.5 LAJES — PAVIMENTO TOPO

5.5.1 Dados da laje
TOPO fck = 400.00 kgf/cm?2 E = 318758 kgf/cm?2 Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.00 cm
Secdo (cm) Cargas (kgf/m?) Retraca
Temperatu o]
. €11 €| peso Acidental Parede ra Deform.
Laj : e| x X o . Caso T1 X
Tipo | H Prépri | Revestiment S Total
e e| en | ee Caso T2 Deform.
o] o] Outras o
cCly y (°C) Y
(%)
L1 | Macic | 2 s00.00 | 15000 19%0'4 2680.4
a 0 ' 100.00 0.00 6

5.5.2 Relatério de resultados da laje

TOPO fck = 400.00 kgf/cm? E = 318758 kgf/lcm? | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr = 4.00 cm
Espessura Carga Mdx Md
Nome cmm) (kgf/?nz) (kgf.m/m) (kgf.my/m) ASX Asy
As = 2.44 cm?/m | As = 2.57 cm?/m
L1 20 2680.46 441 764 (8.0 ¢/20 - 2.51 | (8.0 c/19 - 2.65
cmz/m) cm?/m)

5.5.3 Relatoério de calculo da laje

| TOPO

| fck = 400.00 kgficm? | E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m3 |
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[ Lance 2 | | cobr = 4.00 cm | |
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
L Verifica | Verific Verifica | Verific | Arma | Arma
. | Dire | Se cao acao Se ¢ao acéo dura | dura | Cisalha
aj = ~ | Flex . . = | Flex ! : . :
e | G40 | ca | 50 axial axial ca 50 axial axial | inferi | super | mento
o] (compr | (tracd | o (compr | (traca or ior
essao) 0) essao) 0)
vsd =
l\ﬁd Md 3.85
- = _ tf/m
W o | Fas 332 | . | Fd= | 557 vrd1 =
bw kaf 0 88_tf 0.06tf | bw | kgf. 0 88_tf 0.06 tf om?/ A's = 12.49
= gt y ~ | Situag | = | m/m ; ~ | Situag 3.00 tf/m
100 m/m | Situaga ao: 100 Situaga ao: m cm?/ Modelo
0 o: GE Glé 0 | As = o: GE Glé @8.0 m |
: As = As = - : - As = - c/20 _
X CM | 54 0.52 As= | cm | 0.40 0.30 As = (2.51 26.3 vrd2 =
h= chzl crﬁzlm 0.66 h= | cm?% crﬁzlm 0.41 crﬁ2/ c/10 97.85
20. m g = cm?/m | 20. m g = cmz/m m) (3.12 tf/im
0 . N A's = 0 A's - A's = 7| cm?/ VSW =
A's 0.00 _ 0.00 fiss =
cm _ cm2/m 0.00 cm = em2/m 0.00 0.01 m) 0.00
0.00 cmz/m 0.00 cmz/m mm tf/im
cﬁwZ / cm?/ asw =
L m m 0.00
1 cm?/m
Md Md vsd =
163 _ 113 | As= 10.22
0o | Fa= | fF4= 1 | rd= | P97 | 257 ti/m
bw kaf 1.09 tf 1.05tf | bw Kaf 1.09 tf 1.05 tf chzl A's = vrdl =
= gt y ~ | Situag | = gt. y ~ | Situag 3.17 11.98
100 m/m | Situaca 50! 100 m/m | Situaca 50: m cmz/ /m
0 o: GE GE 0 o: GE Glé @8.0 m vrd2 =
Y ém As = As = As = ém As = As = As = ¢/19 28.0 92 66_
_ | 257 1.03 1 38 _ | 178 1.61 1 92 (2.65 c/i5 tf/m
20. cm?/ cn'12/ Ln cm?/m | 20. cme?/ crrl12/£n cmz/m cm?/ (3.35 VSW =
o | M | AS= | as=| o | M | AS= | As= | ™ | cmzy | 000
A's 0.00 A's 0.00 fiss = )
cm _ cm2/m 0.00 cm _ em2/m 0.00 0.03 m) tf/m
0.00 cmz/m 0.00 cmz/m mm asw =
cm?/ cmz?/ 0.00
m m cm2/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 m?

Deslocamento horizontal

X+ =0.00 cm (limite 0.11)

X-=10.00 cm (limite 0.11)

Y+ =0.00 cm (limite 0.11)

Y- =0.00 cm (limite 0.11)

Verificagdo de estabilidade (Gama-Z)

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/icm? | Peso Espec = 2500.00 kgf/m3
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 #10.0 ¢/10 8 #10.0 ¢/10
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80.00 | 40.00 (6.28 cm?) (6.28 c?)
<p| 80.00] 40.00| 8¢100c/10| 8010.0c/10
80.00 |  40.00 (6.28 cm?) (6.28 cm?)
<3| 8000 4000[ 80100c/10| 8¢10.0c/10
80.00 | 40.00 (6.28 cm?) (6.28 cm?)
o4| 8000[ 4000 8¢100c/10| 8g10.0c/10
80.00 | 40.00 (6.28 cm?) (6.28 cm?)
s5| 80.00[ 4000| 8210.0¢/10| 8g10.0c/10
80.00 | 40.00 (6.28 cm?) (6.28 cm?)
sg| 80.00[ 4000| 8210.0¢/10| 8g10.0c/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/lcm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.50 cm
6.2.3 Esforgos e Pressées
MB FB Carga Pressao Pressao Pressao Presséo
Nome MH FH | Cargatotal Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgf/cm?) (kgf/cm?) (kgf/cm?) (kgf/cm?)
s1 157.89 0.36 6.38 141 - 1.05 - 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 1.27 1.18 0.84 0.93
14849 | 0.34 6.75 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
S3 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 - 1.05 141 126
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 6.17 104 - 0.86 121 139
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 | \sq Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd (';'ft) E\t'fs)
(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)
S2 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)
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)
s4 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)
52
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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?3/m) As (cm3/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 Relatorio 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
) I,|b Ngl MBd MHd As b Estribo
_ Secdo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar (cm) Altura lih Nd MBd MHd As h Base Esb h
(cm) vinc min base base % armad
(cm) tf) | (kgf.m) | (kgf.m) total cota
157 2o 250
20.00 125.00 10.0 c /1'2
P1 X 0.00 RR 8.83 182 121| 157 2@ 21.63
1:40 20.00 80.00 | 125.00 5.99 219 118 10.0 21.63
' RR 0.8 49
10.0
157 2o
125.00 10.0 250
P2 20)'(00 0.00 RR 7.93 8 170 | 1.57 29 c/12 21.63
1:40 20.00 80.00 | 125.00 5.37 70 206 10.0 21.63
' RR 0.8 4g
10.0
1.57 29
20.00 125.00 10.0 o>
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 | 1.57 29 21.63
) RR 10.0
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0.8 4o
10.0
157 2o
5.0
125.00 10.0
ps | %% oo00| RR 7.93 8 170 | 157 2o 12| 51 63
1:40 | 500 | 80.00 | 125.00 5.37 70 206 10.0 21.63
: RR 0.8 4o
10.0
157 2o
20.00 125.00 10.0 o ?ig
P6 " 0.00| RR 8.55 67 182| 157 2o ¢ 21.63
1:40 | 5500 | 80.00 | 125.00 5.80 134 218 10.0 21.63
: RR 0.8 49
10.0
6.3.2 Relatorio de calculo dos pilares
TERREO fck = 400.00 kgf/lcm? | E = 318758 kgf/cm2 | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr = 4.50 cm
Secio e"s'g‘g 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 1.57
- 20)'(00 21.63 8.83 219 1252 - (2 2 10.0)
000 | RR 5.99 186 1060 : 1.57
: 21.63 (2 2 10.0)
RR 1.57
o) 20)'(00 2163 | 7.93 167 1007 6.05 (2 2 10.0)
2000 | RR 5.37 206 1247 ' 1.57
' 21.63 (2 2 10.0)
RR 1.57
b3 20)'(00 21.63 8.55 218 1259 5 76 (2 2 10.0)
2000 | RR 5.80 180 1035 ' 1.57
: 21.63 (2 2 10.0)
RR 1.57
o4 205(00 2163 | 883 186 1060 & 71 (2 2 10.0)
2000 | RR 5.99 219 1252 ' 1.57
: 21.63 (2 2 10.0)
RR 1.57
b5 20)'(00 21.63 7.93 167 1007 6.05 (2 3 10.0)
2000 | _RR 5.37 206 1247 ' 1.57
: 21.63 (2 2 10.0)
1.57
2000 | RR (2 2 10.0)
b6 " 21.63 8.55 180 1035 576 157
RR 5.80 218 1259 : :
20.00 | L7 g3 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 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
' 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
20,00 125.00 10.0 2 ;r’l'g
P1 X 45.00 RR 8.73 407 256 | 1.57 29 ¢ 21.63
1:40 20.00 45.00 125.00 5.95 182 121 10.0 21.63
' RR 0.8 49
10.0
1.57 29
20.00 125.00 10.0 ﬂc?ig
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 49
10.0
1.57 29
2 5.0
125.00 10.0
P3 20)'(00 45.00 RR 8.45 406 180 | 1.57 29 c/12 21.63
1:40 20.00 45.00 125.00 5.75 182 67 10.0 21.63
) RR 0.8 49
10.0
1.57 29
2 5.0
125.00 10.0
P4 20)'(00 45.00 RR 8.73 256 407 | 1.57 29 c/12 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 o>
P5 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 49
10.0
1.57 29
20.00 125.00 10.0 oo
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 Relatorio 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 =4.50 cm
cecso | echp | Ndmax | Msd(x) | Mrd(x) As b
Pilar & . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (tf) (kgf.m) | (kgf.m) (cm2)
esb H gt. gt

RR 157

b1 20)'(00 21.63 8.73 407 1427 351 (2 3 10.0)
2000 | RR 5.95 236 826 : 1.57

: 21.63 (2 8 10.0)
RR 157

0 205(00 2163 | 7.82 164 617 475 (2 2 10.0)
2000 | _RR 5.32 381 1430 : 1.57

: 21.63 (2 9 10.0)
RR 157

b3 20)'(00 21.63 8.45 406 1460 350 (2 3 10.0)
2000 | RR 5.75 177 637 ' 1.57

: 21.63 (2 8 10.0)
RR 157

o4 205(00 2163 | 8.73 236 826 251 (2 2 10.0)
2000 | _RR 5.95 407 1427 : 1.57

: 21.63 (2 2 10.0)
RR 157

b5 20)'(00 21.63 7.82 164 617 375 (2 5 10.0)
2000 | RR 5.32 381 1430 ' 1.57

: 21.63 (2 8 10.0)
RR 1.57

b6 20)'(00 21.63 8.45 177 637 350 (2 3 10.0)
2000 | _RR 5.75 406 1460 : 1.57

: 21.63 (2 8 10.0)

6.5 LAJES —PAVIMENTO TOPO

6.5.1 Dados da laje

TOPO fck = 400.00 kgf/cm? | E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m3

Lance 2 cobr =4.00 cm
Secdo (cm) Cargas (kgf/m?2) Retraca
Temperatu o]
Lai e enee Peso Acidental Parede ra Deform.
4 Tipo | H € X X Prépri | Revestiment S Total Caso T1 X
e P e | en | ee Op o Outras Caso T2 Deform.
cly |V (°C) Y
(%o)
Macic | 2 15000 | 2041 | 39141
L1 500.00 2
a 0 100.00 0.00 2

6.5.2 Relatério de resultados da laje

TOPO fck = 400.00 kgf/lcm? | E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr = 4.00 cm
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Espessura Carga Mdx Md
Nome cmm) (kgf/rgnZ) (kgf.m/m) (kgf.my/m) AsX Asy
As = 2.44 cm?/m | As = 2.57 cm?/m
L1 20 3914.12 1117 801 (8.0 c/20 - 2.51 | (28.0 ¢c/19 - 2.65
cm?/m) cm?/m)

6.5.3 Relatério de calculo da laje

Rua Sampaio Marques, n°25 - Edificio Delman Empresarial, Sala 620 - CEP 57030-107
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TOPO fck = 400.00 kgf/cm? E = 318758 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr = 4.00 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
L Verifica | Verific Verifica | Verific | Arma | Arma
. | Dire | Se cao acdo | Se cao acédo dura | dura | Cisalha
a x ~ | Flex ! : = | Flex . ; : :
e | S80 | ca | 50 axial axial ca 50 axial axial | inferi super | mento
o] (compr | (tracd | o (compr | (traca or ior
€ssao) 0) €ssao) 0)
vsd =
Md Md 19.79
- = _ tf/m
183 - Fd = 775 | o4 | Fd= 254:1 vrdl =
bw kaf 1 08_tf 0.63tf | bw | kgf. 1 08_tf 0.63 tf cfn2/ A's = 12.49
= | K9t 90U gGjuac | = [ mim | 20N | Situag 3.00 tf/m
m/m | Situaca - Situaca ~ . m
100 ) ao: 100 ) do: cm?/ | Modelo
o: GE _| o:GE 28.0
.0 _ _ GE .0 | As= _ GE m I
As = As = ~ As = ~ c/20 _
X cm | 5 a4 150 As= | cm | 1.14 0.99 As = (2.51 26.3 vrd2 =
h= chzl crﬁzlm 1.75 | h=| cm? crﬁZ/m 1.24 cr.nZ/ c/10 97.85
20. m g = cmz/m | 20. m g = cm2/m m (3.12 tf/m
0 . S = A's = 0 A's S = A's = . )_ cmz/ VSW =
A's 0.00 _ 0.00 fiss =
cm | N 0.00 | cm = N 0.00 m) 3.90
- cmz/m cm2/m 0.00 | €M fm cm2/m 0.06 tf/m
0.00 L mm _
cm?/ cmz2/ asw =
L m m 9.68
1 cmz/m
Md Md _
— _ vsd =
163 _ 309 _ As = 14.80
0 | Fd= | o= 7 | Fd= | J4% | 257 t/m
bw | o | 0o 50_tf 0.65tF | bw | | | | 50_tf 0.65tf |~ | As= | vrdl=
= | KOt 29U ) Situag | = | K9 | 2920 Situag 499 | 11.98
m/m | Situaca - m/m | Situaca ~ . m
100 ) ao: 100 . do: cmz2/ tf/m
o: GE o: GE 28.0 _
.0 _ _ GE .0 _ _ GE m vrd2 =
As = As = - As = As = _ c/19
Y cm 257 118 As = cm 4.96 4.89 As = (2.65 28.0 92.66
h= szl crﬁzlm 1.36 | h= CmZ/ crﬁzlm 5.06 crﬁzl c/10 tf/m
20. m g = cm?/m | 20. m g = cmz/m m (5.03 VSW =
o | M S= | as=| o | T S= 1 as= | .™ | cmz | 0.00
em A's 0.00 000 | em A's 0.00 0.00 fiss = m) /m
= cm?/m 2 = cm?/m 2 0.03 _
0.00 cmem 0.00 MM mm aSVC\)IO_
cm?/ cm?/ Y
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=1.79tf

e Area aproximada = 1.43 m2

e Relagédo = 1255.86 kgf/m?
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-=0.00 cm (limite 0.04)

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

e Y-=0.000 m/s? (limite 0.147)
7.1.4 Verificagdo 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 Reservatoérios
TOPO fck = 300.00 kgf/lcm? | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr = 3.00 cm
Cargas Retra
Secéo (cm) Cargas Verticais (kgf/mz?) Horizontais | Tempera | ¢éo
(kgf/m?) tura Defor
Peso | Acidental Pared Caso T1 m. X
Eleme H Eleva | Nive Pré Revestim es Tota Base Top | Caso T2 | Defor
nto cao I op Outra I o] (°C) m.Y
rio ento o
S (%o)
L1 375.0 811.
15. 200. 0 300.00 0.00 50
(REST | "o | 000 | "53" | kgiim | 13650 | 0.00 | kgff
) 2 m2
L1 375.0 811.
15. 200. 0 300.00 0.00 50
(RESL | 59 | 000 | 53" | \g/m | 13650 | 000 | kgff
) 2 m2
L1 375.0 811.
15. 200. 0 300.00 0.00 50
(RESL | 59 | 000 | “53" | kgtim | 13650 | 000 | kgff
) 2 m2
(F;{AEzll 15. | o0 | 265 | 257 o000 | 000 %’8 1000. | 480.
) 00 23 kgf/m 0.00 0.00 m 00 00
(';AEFézl 15. | 00 | 265 | 25| 000 | 0.00 okgg 1000. | 480.
00 ) 23 0.00 0.00 00 00
) kgf/m m
':F;AEFégi 15 | o0 | 265 243'7 0.00 | 0.00 ?('03 1000. | 480.
( 00 : 23 0.00 0.00 9 00 00
) kgf/m m
(FI;AEE 15. | o0 | 265 | 257 o000 | 000 ?(gg 1000. | 480.
) 00 23 Kgf/m 0.00 0.00 m 00 00
7.2.2 Resultados do Reservatoério
TOPO fck = 300.00 kgf/lcm? | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m?3
Lance 2 cobr = 3.00 cm
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7.2.2.1 Reservatorio RES1

ARMADURAS NA LAJE
Esforcos 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 = 1.52 As = 1.64 As =225 | As=225
021 | 018 cmz/m cmz/m cmz/m cmz/m
L1 0 06 O 16 4 4 28.0 ¢/20 28.0 ¢/20 28.0 c/20 28.0 ¢/20
’ ' (2.51 (2.51 (2.51 (2.51
cm?/m) cm?/m) cm?/m) cm?/m)
As =1.52 As = 1.64 As=225 | As=225
004 | 0.06 cmz/m cm?/m cmz/m cm?/m
L1 0 02 O 10 59 49 28.0 ¢/20 28.0 ¢/20 28.0 ¢/20 28.0 ¢/20
: ' (2.51 (2.51 (2.51 (2.51
cm3/m) cmz/m) cm3/m) cmz/m)
As =1.52 As = 1.64 As=225 | As=225
0.00 | 0.01 cmz/m cm2/m cmz/m cm2/m
L1 0.00 | -0.05 11 10 28.0 ¢/20 28.0 ¢/20 28.0c/20 | 28.0c/20
' ' (2.51 (2.51 (2.51 (2.51
cm2/m) cm?/m) cm2/m) cm?/m)
As = 1.52 As = 1.64 As=152 | As=1.64
040 | 0.67 cmz/m cm?/m cmz/m cmz/m
' ' 28.0 c 28.0c 28.0 c 28.0c
PAR1 2007 | -0.01 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
cm2/m) cm?/m) cm2/m) cm?/m)
As = 1.52 As = 1.64 As=152 | As=1.64
0.40 | 0.67 cmz/m cm2/m cmz/m cm2/m
28.0 c 28.0 c 28.0 c 28.0 c
PAR2 0 07 O o1 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
cm3/m) cm?/m) cm3/m) cm?/m)
As = 1.52 As = 1.64 As=152 | As=1.64
0.34 | 0.26 cmz/m cmz/m cmz/m cmz/m
28.0 c 28.0 c 28.0 c 28.0 c
PAR3 0 01 O o1 13 8 8.0¢c/20 8.0¢/20 8.0¢/20 8.0¢/20
‘ ' (2.51 (2.51 (2.51 (2.51
cm?/m) cm3/m) cm?/m) cm3/m)
As = 1.52 As = 1.64 As=152 | As=1.64
050 | 067 cmz/m cmz/m cmz/m cmz/m
' ' 28.0 c 28.0 c 28.0 c 28.0 c
PAR4 035 | -0.08 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 cm2/m
Barra PAR3 -6 28.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm2/m
Barra | FAY 6 8.0 ¢/20
(2.51 cm?/m)
L1 As = 2.29 cm2/m
Barra PAR? -56 28.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm2/m
Barra Pﬁ?Z -17 28.0 ¢/20
(2.51 cm?/m)
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As = 2.29 cm?/m

Barra Pké . .56 8.0 c/20
(2.51 cm?/m)
As = 2.29 cm2/m
Barra Pﬁ?‘l -14 28.0 c/20

(2.51 cm?/m)
L1 As = 2.29 cm?/m
Barra PAR1 -56 28.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm2/m
Barra P’ﬁ?l -17 28.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm2/m
Barra Eﬁgg 28.0 c/20
(2.51 cm?/m)
As = 2.29 cm2/m
Barra Eﬁgg -32 28.0 c/20
(2.51 cm?/m)
As = 2.29 cm2/m

Barra Eﬁgg 28.0 c/20
(2.51 cm?/m)
As = 2.29 cm?/m
PAR2
Barra PAR4 -33 28.0 ¢/20

(2.51 cm?/m)
As = 2.29 cm2/m

Barra Eﬁgi 28.0 c/20
(2.51 cm?/m)
As = 2.29 cm2/m
Barra Eﬁg‘ll .33 8.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm2/m
Barra Eﬁ% .32 28.0 /20
(2.51 cm?/m)
As = 2.29 cm2/m
PAR3
Barra PARL 28.0 ¢/20

(251 m?m)

7.2.3 Calculos do Reservatorio

TOPO fck = 300.00 kgf/lcm? | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m?3
Lance 2 cobr = 3.00 cm

7.2.3.1 Reservatdorio RES1

ARMADURAS POSITIVAS (LAJE)

Momento positivo Momento negativo
Verifica¢ | Verific Verifica¢ | Verific | Armad | Armad
Trec | Dire Flex do acéo Flex do acao ura ura Cisalha
ho ¢cao N axial axial N axial axial inferio | superi mento
ao ~ ao ~
(compre | (tragdo (compre | (tragéo r or
ssdo) ) ssdo) )
Md = Fd = Fd = As = A's =
757 0.07 tf 0.07 tf 1.52 2.25 vsd =
kgf. Situaca Situacd | 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 cm3/m cm3/m | cm?/m) | cm?/m)
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cma?/ A's = A's = fiss = vrd2 =
m 0.00 0.00 0.00 56.51
A's = cmz/m cm?/m mm tf/m
0.00 VSW =
cm?/ 0.00 tf/m
m asw =
0.00
cm?/m
Md = _
757 B B B vsd =
Kaf Fd = Fd = As = 0.05 tf/m
mg/Jn% 0.20 tf 0.20tf | 1.64 | , _ | vrdl=
Situaca Situacd | cm?/m 5 25_ 7.54 tf/m
As = o: PE o: PE 28.0 cn.12/m vrd2 =
Y 1.64 As = As = c/20 28.0 52.44
cﬁw2/ 0.04 0.02 (2.51 c/éO tf/m
m cmz/m cm?/m | cm2/m) (2.51 VSW =
o A's = A's = fiss = ; 0.00 tf/m
A's = cm3/m) _
0.00 0.01 0.02 0.00 asw =
cfnﬁ cmz/m cm2/m mm 0.00
m cmz/m
Md = Md = vsd =
757 _ 6 _ _ 0.14 tf/m
kgf. | Fd=0.04 OF(()jB_tf K. OFg3_'[f s vrd1 =
m/m tf N ~ | m/m N x : A's = 8.02 tf/m
. ~ . | Situaca Situacd | cm?m
Situacao: o GE o GE 28.0 2.25 Modelo |
As = GE A'S — As = As _ 0/2'0 cmz/m vrd2 =
X 1.52 | As=0.11 0 15 0.01 0 05 (2.51 28.0 56.51
cma?/ cmz/m ' cm?/ . : c/20 tf/m
L cmz/m cmz/m | cm2/m) _
m A's = A's = m A's = fiss = (2.51 VSwW =
A's = 0.00 A's = cm2/m) | 0.00 tf/m
0.00 0.00 0.00 .
0.00 cm?/m emzim | 0-00 cmz/m mm asw =
cmz2/ cma2/ 0.00
m m cm?/m
L1 Md = Md = ved =
757 _ 49 _ _ .
r';?r‘; Fd :th'OB O'.Zfz_tf #1%1 Fd :th'OG Ol.:fz_tf ?.SGZ A o 0§/6r31tf/:m
Situacio: Situaca Situacio: Situacd | cm?/m 5 25_ 7.54 tfim
_ §80- | o GE _ 80 | . GE | 8.0 : vrd2 =
As = GE As = As = GE As = /20 cmz/m 52 44
Y 1.64 | As =0.07 0 16 0.11 | As=0.10 0 15 551 28.0 tf/
cmz/ cmz/m ) cmz/ cmz/m : (2. c/20 m
L cmz/m o cmz/m | cm2/m) VSW =
m A's = o — m A's = o = o — (2.51
o A's o A's fiss 0.00 tf/m
A's = 0.00 A's = 0.00 cm3/m) _
0.00 | cm#m O'So 0.00 | cm#m 0'90 0.00 asw =
cm?/ cm?m | o) cm2z/m mm C(r)r.](z)/(r)n
m m
Md = vsd =
757 As = 0.21 tfim
kgf. 1 55 vrdl =
m/m - A's= | 8.02tf/m
cm?/m
2.25 Modelo |
_ 28.0 5 ~
As = /20 cmz/m vrd2 =
L1 X | 152 (251 28.0 56.51
cm?/ ; c/20 tf/m
cmz/m) _
m fiss = (2.51 VSW =
A's = cm2/m) | 0.00 tf/m
0.00 .
0.00 mm asw =
cma2/ 0.00
m cm?/m
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Md = Md = vsd =
ng7 Fd= klgg Fd= | As= 0.15 tf/m
m/nlq 0.06 tf m/rﬁ 0.06 tf 1.64 A = vrdl =
Situaca Situacd | cm#m 5 25_ 7.54 tf/m
As = o: GE As = o: GE 28.0 crﬁzlm vrd2 =
B As = o As = c/20 52.44
Y 1.64 0.02 28.0
5 0.03 ) 0.03 (2.51 tf/m
cma?/ cma?/ c/20 _
cmz/m cm?/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 06 0.00 0 06 0.00 0.00 asw =
' cmz/m ' cm2/m mm 0.00
cma?/ cm?/ emz/m
m m
Md = Md = vsd =
7 - | s ez || o
m/n.1 0.09 tf m/rﬁ 0.09 tf 1.52 A's = 8.02 tf/m
Situaca Situacd | cm?/m . .
. . 1.52 Modelo |
_ o: PE _ o: GE 28.0 ~
As = As = As = As = 120 cm2/m vrd2 =
X | 152 S= | 152 s= | ¢ 8.0 56.51
5 0.01 ) 0.04 (2.51
cmz2/ emzim | €M / cmzim | cm2/m) c/20 tf/m
m A = m N = fiss = (2.51 VSW =
A's = . | As= N - | cm?/m) | 0.00 tf/m
0.00 0.01 0.00 0.00 0.00 asw =
. 2 . 2 -
cmz/ cmz/m cm?/ cm?/m mm 0.00
PAR m m cm?/m
1 Md = Md = vsd =
757 757 _ -
K. kof. | Fd=0.67 As = 0.22 ti/m
m/m m/m tf 1.64 A's = vrdl =
. . cmz/m ~ | 7.54 tf/m
Situacgao: 1.64 _
_ _ 28.0 vrd2 =
As = As = GE /20 cmz/m 52 44
Y 1.64 1.64 | As =0.01 (2.51 28.0 tf/m
cm?/ cm?/ | cm2/m cmz /m) c/20 VSW =
m m A's = o (2.51 o
. — . fiss = 0.00 tf/m
A's = A's = 0.00 0.00 cma2/m) _
0.00 0.00 | cmz/m ' asw =
mm 0.00
cm?/ cm?/ emz/m
m m
Md = Md = vsd =
o Fa= | gof Fa= | As= i
m/ﬁ 0.09 tf m/n.w 0.09 tf 1.52 A = 8.02 tf/m
Situaca Situacd | cm?/m N .
. . 1.52 Modelo |
_ o: PE _ o: GE 28.0 ~
As = As = As = As = 120 cm2/m vrd2 =
X | 1.52 0501 1.52 050; ('32 o | 980 56.51
cm?/ em2/m cm?/ cmzim | emz /m) c/20 tf/m
m Ag = m N = fiss = (2.51 VSW =
PAR A's = . | As= N = | cm2/m) | 0.00 tf/m
5 0.00 0.01 0.00 0.00 0.00 asw =
' 2 ' 2 -
omz/ cmz/m omz/ cm?/m mm 0.00
m m cmz/m
Md = Md = _ As = A's = vsd =
757 757 | Fd ‘tf°'67 164 | 164 | 0.22tfm
kgf. kgf. Situacso: cmz/m | cm2/m vrdl =
Y | m/im m/m &ao: @80 | 8.0 | 7.54tfm
GE _
As = 0.01 c/20 c/20 vrd2 =
As = As = cm2/ﬁ1 (2.51 (2.51 52.44
1.64 1.64 cm?/m) | cm?/m) tf/m
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cm?/ cmz?/ A's = fiss = VSWw =
m m 0.00 0.00 0.00 tf/m
A's = A's = cm?/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cm?/m
m m
Md = Md = vsd =
757 757 As = 0.31 tf/m
kgf. kof. 1 55 vrdl =
m/m m/m cmzim | A= | 802 tf/im
1.52 Modelo |
_ _ 28.0 -
As = As = /20 cmz/m vrd2 =
X 1.52 1.52 551 28.0 56.51
cmz/ cmz/ c(mlz /m) c/20 tf/m
m m fiss = (2.51 VSwW =
A's = A's = 0 00_ cm2/m) | 0.00 tf/m
0.00 0.00 rﬁm asw =
cm?/ cm?/ 0.00
PAR m m cmz/m
3 Md = Md = vsd =
57 57 s = 019 tm
gt gt 1.64 | wrdi=
m/m m/m A's =
cm2/m 1.64 7.54 tflm
_ _ 28.0 ' vrd2 =
As = As = c/20 | MM 5o s
Y 1.64 1.64 (2.51 28.0 tf/m
cm?/ cm?/ cmz /m) c/20 VSW =
m m ) (251 "
A's = A's = fiss = cmz/m) 0.00 tfim
0.00 asw =
0.00 0.00 mm 0.00
cma?/ cma?/ crﬁzlm
m m
Md = Md = vsd =
A A A
m/m Ny ~ | m/m N ~ : A's = 8.02 tf/m
Situaca Situacd | cm3/m 152 Modelo |
_ 0: GE _ 0:PE | 28.0 > ogelo
As = As = As = As = /20 cmz/m vrd2 =
X 1.52 010 1.52 0.09 (2.51 28.0 56.51
cmz/ " cmz/ > A c/20 tf/m
m cmz/m m cmz/m cm /m) (2.51 VSW =
A's = A's = A's = As = fiss = cm2/m) | 0.00 tf/m
0.00 0.00 0.00 0.01 0.00 asw =
' 2 . 2 -
cmz/ cm?/m cmz/ cm2/m mm 0.00
PAR m m cm2/m
4 Md = Md = vsd =
o Fa= | [/ _ Fd= | As= 0.20 tf/m
af. kgf. | Fd =0.67 _
m/m 0 10 th m/m " 0_.10 th 1.64 A's = vrdl =
Situaca Situaco: Situacd | cm3m 164 7.54 tflm
As = O:PE | \o_ Gé | oGE | @80 | 2 | vid2=
o As = o = As = c/20 52.44
Y 1.64 1.64 | As=0.01 28.0
0.01 0.14 (2.51 tf/m
cm?/ ) cm?/ | cm2/m > 5 c/20 _
m cmz/m m A's = cmz/m | cm3/m) (2.51 VSwW =
- A's = - A's = fiss = ; 0.00 tf/m
A's = A's = 0.00 cma2/m)
0.00 0.01 0.00 '2/ 0.00 0.00 asw =
’ cmz/m ’ cmm cmz/m mm 0.00
cmz?/ cm?/ cmz/m
m m
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Laje Momento negativo Momento positivo
Viga 1 Armaduras
_ Flexio Flexo N Flex~o Flexio Flexo 5 Flex~o finais
Trecho | Laje compressao tracdo compressao | tracéo
2
Md =
1130 As =2.29
kgf.m/m cm2/m
L1 (28.0 ¢/20 -
Barra As = 2._51 cma2/m)
PAR3 239 fiss = 0.00
cmz/m mm
A's =
0.00
cm?/m
Md =
1130 As = 2.29
kgf.m/m cmz/m
(28.0 c/20 -
Barra PAR3 As = 2._51 cmz2/m)
L1 2.29 fiss = 0.00
cm2/m mm
A's =
0.00
cm?/m
Md =
1130 Fd =0.42 As = 2.29
kgf.m/m | Fd = 0.67 tf tf cm3/m
L1 Situacdo: GE | Situacao: (8.0 ¢/20 -
Barra As = As =0.01 GE 2..51 cm3/m)
PAR? 2.29 cmz/m As =0.17 fiss = 0.00
cmz/m A's = 0.00 cmz/m mm
A's = cmz/m A's = 0.00
0.00 cmz/m
cm?/m
Md =
1130 Fd = 0.42 As =2.29
kgf.m/m tf cm2/m
Situagéo: (28.0 c/20 -
Barra PAR?2 As = GE 2.51 cmz3/m)
L1 2.29 As =0.10 fiss = 0.00
cm2/m cmz/m mm
A's = A's = 0.00
0.00 cm2/m
cm?/m
Md =
1130 Fd = 0.09 As = 2.29
kgf.m/m | Fd = 0.67 tf tf cm3/m
L1 Situacdo: GE | Situacao: (28.0 ¢/20 -
Barra As = As =0.01 GE 2._51 cm3/m)
PARA 2.29 cm2/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
cm?/m
Md = Fd = 0.09 As = 2.29
Barra PARA | 1130 tf cm2/m
L1 kgf.m/m Situagao: (28.0 c/20 -
GE 2.51 cm?3/m)
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As = As = 0.04 fiss = 0.00
2.29 cm2/m mm
cm?/m A's = 0.00
A's = cm2/m
0.00
cm?/m
Md =
1130 Fd =0.42 As = 2.29
kgf.m/m | Fd = 0.67 tf tf cm3/m
L1 Situacdo: GE | Situacéo: (28.0 ¢/20 -
Barra As = As =0.01 GE 2._51 cma2/m)
PARL 2.29 cm2z/m As =0.17 fiss = 0.00
cmz/m A's = 0.00 cmz/m mm
A's = cmz/m A's = 0.00
0.00 cmz/m
cmz/m
Md =
1130 Fd =0.42 As = 2.29
kgf.m/m tf cm3/m
Situacéo: (28.0 ¢/20 -
Barra PAR1 As = GE 2.51 cm2/m)
L1 2.29 As =0.10 fiss = 0.00
cmz/m cm2z/m mm
A's = A's = 0.00
0.00 cmz/m
cm?/m
Md =
1130 As = 2.29
kgf.m/m cmz/m
(28.0 c/20 -
Barra PAR?2 As = 2.51 cm3/m)
PAR3 2.39 fiss = 0.00
cm?/m mm
A's =
0.00
cm?/m
Md =
1130 As = 2.29
kgf.m/m | Fd=0.34 tf cm?/m
Situac&o: GE (28.0 ¢/20 -
Barra PAR3 As = As =0.01 2._51 cmz/m)
PAR? 2.29 cmz/m fiss = 0.00
cmz/m A's = 0.00 mm
A's = cm2/m
0.00
cm?/m
Md =
1130 Fd =0.42 As = 2.29
kgf.m/m tf cm3/m
Situagéo: (28.0 c/20 -
Barra PAR4 As = PE 2.51 cm3/m)
PAR? 2.29 As = 0.05 fiss = 0.00
cmz/m cm2z/m mm
A's = A's = 0.05
0.00 cm2z/m
cm?/m
Md = Fd =0.42 As = 2.29
Barra PAR2 1130 _ tf ) cmz/m
PARA kgf.m/m Situagéo: (28.0 c/20 -
GE 2.51 cm?/m)
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As = As =0.13 fiss = 0.00
2.29 cm2/m mm
cm?/m A's = 0.00
A's = cm2/m
0.00
cm?/m
Md =
1130 Fd =0.42 As = 2.29
kgf.m/m tf cm3/m
Situacéo: (28.0 ¢/20 -
Barra PAR1 As = PE 2._51 cma2/m)
PARA 2.29 As = 0.05 fiss = 0.00
2 2
cmz/m cmz/m mm
A's = A's = 0.05
0.00 cmz/m
cmz/m
Md =
1130 Fd =0.42 As = 2.29
kgf.m/m tf cm3/m
Situacéo: (28.0 ¢/20 -
Barra PAR4 As = GE 2.51 cm2/m)
PARI 2.29 As =0.13 fiss = 0.00
cmz/m cm2z/m mm
A's = A's = 0.00
0.00 cmz/m
cm?/m
Md =
1130 As = 2.29
kgf.m/m | Fd=0.34tf cmz/m
Situagéo: GE (28.0 c/20 -
B PARL As = As =0.01 2.51 cm?/m)
arra .
PAR3 2.29 cmz/m fiss = 0.00
cm?/m A's = 0.00 mm
A's = cmz/m
0.00
cm?/m
Md =
1130 As = 2.29
kgf.m/m cm?/m
(8.0 ¢/20 -
Barra PARS 2‘32; 21‘-'51 C”(];/Org)
. iss =0.
PAR1 cmz/m mm
A's =
0.00
cm?/m
8. ETA - CASA DE QUIMICA
8.1 RESUMO DOS RESULTADOS
8.1.1 Cargas verticais
e Peso préprio = 31.53 tf
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8.1.2

8.1.3

8.1.4

Adicional = 27.59 tf
Acidental = 12.85 tf

Total = 71.98 tf

Area aproximada = 71.77 m2
Relacdo = 1002.91 kgf/m?
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)
Verificagdao 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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e Desaprumo X+:0.02 »» 0.02 (+2.23%)

e Desaprumo X-: 0.02 »» 0.02 (+2.23%)

e Desaprumo Y+: 0.02 »» 0.03 (+2.89%)

e 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+1.3S5+1.2R+1.4Q+1.1A+0.72T1+0.84V1+0.84D1

Altura | Carga Carga Deslocamento Mor;ento Momento
Pavimento | relativa | vertical | horizontal horizontal ordegm tombamento Gama-Z
(cm) (tf) (tf) (cm) (kaf.m) (kgf.m)
N[VEL 02 402.00 31.71 0.06 0.02 5.53 222.89 1.03
NIVEL 01 150.00 65.90 0.01 0.00 1.00 20.29 (lim=1 '10)
TOTAL 6.53 243.18 )

8.2.2 Limitagoes

Em estruturas com Gama-Z maior que 1.10 € necesséario fazer a verificagdo dos efeitos de 22 ordem

com a analise P-Delta.

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

a verificacdo dos efeitos de 22 ordem com a analise P-Delta.

8.2.3 Coeficiente Gama-Z por combinacgao

Morgent Momento
Combinacéo 2a. tombament Ga;na

ordem k ?m) i

(kgf.m) gt
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+1.4Vv3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.3S5+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+1.3S5+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+1.3S+0.72T2+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.3S5+0.72T2+1.4V1+0.84D1 5.50 405.31 1.01
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1.3G1+1.4G2+1.35+0.72T2+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+1.35+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+0.980+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+0.980+1.1A+0.72T1+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+0.72T1+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T1+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T1+1.4v2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T1+1.4Vv3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T1+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T2+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T2+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T2+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T2+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T2+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T2+1.4Vv2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+0.72T2+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+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+0.980Q+1.1A+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+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+0.980+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T1+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+0.84V1+0.84D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.72T2+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.84V1+0.84D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.84V2+0.84D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.84V3+0.84D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.84V3+1.4D3 24.73 1044.87 1.02
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1.3G1+1.4G2+1.35+0.980Q+1.1A+1.1AS+0.84V4+0.84D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+1.4v2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.1AS+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+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+1.35+0.980Q+1.1A+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+0.980+1.1A+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T1+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S5+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+1.35+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+1.35+1.1AS+0.72T1+1.4V1+0.84D1 5.50 405.31 101
1.3G1+1.4G2+1.35+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+1.35+1.1AS+0.72T1+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T72+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+0.84V3+0.84D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T72+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+0.84V4+0.84D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.35+1.1AS+0.72T2+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.35+1.1AS+0.72T2+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+1.1AS+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.1AS+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.1AS+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+1.1AS+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+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+1.35+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+1.35+1.1AS+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.35+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+1.35+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+1.35+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+1.3S5+1.2R+0.72T2+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S5+1.2R+0.72T2+1.4V2+0.84D2 6.81 405.31 1.02
1.3G1+1.4G2+1.3S5+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+1.3S+1.2R+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+0.980Q+1.1A+0.72T1+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+0.72T1+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+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+1.3S+1.2R+0.980Q+1.1A+0.72T1+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.3S+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+1.3S5+1.2R+0.980+1.1A+0.72T 2+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+0.72T2+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980Q+1.1A+0.72T 2+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+0.980+1.1A+0.72T2+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.35+1.2R+0.980+1.1A+0.72T 2+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+1.2R+0.980+1.1A+0.72T 2+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+0.980+1.1A+0.72T 2+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+0.84V4+1.4D4 17.53 1044.87 1.02
é.fGl+1.4Gz+1.3S+1.2R+0.98Q+1.1A+1.1AS+0.72T1+O.84V1+O.84 562 243.18 102
é.fG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+O.72T1+O.84V1+1.4 562 243.18 1.02
é.;Gl+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.lAS+O.72T1+O.84V2+O.84 508 243.18 102
%).gGl+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.lAS+O.72T1+O.84V2+1.4 5.28 243.18 1.02
é.é%Gl+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.1AS+O.72T1+0.84V3+0.84 24.73 1044.87 1.02
B§G1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+O.72T1+O.84V3+1.4 2473 1044.87 1.02
é.le+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.lAS+O.72T1+O.84V4+0.84 17.53 1044.87 102
%2G1+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.1AS+O.72T1+O.84V4+1.4 1753 1044.87 1.02
é.fGl+1.4Gz+1.SS+1.2R+0.98Q+1.1A+1.1AS+O.72T1+1.4V1+0.84 771 405.31 102
é.361+1.462+1.3S+1.2R+0.98Q+1.1A+1.lAS+O.72T1+1.4V2+0.84 707 405.31 1.02
é.é%Gl+1.4Gz+1.38+1.2R+0.98Q+1.1A+1.lAS+O.72T1+1.4V3+0.84 38.74 1741 45 1.02
%).2G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+O.72T1+1.4V4+0.84 3152 1741.45 1.02
%).fG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.lAS+O.72T2+O.84V1+0.84 5.62 243.18 102
é.fG1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+O.72T2+O.84V1+1.4 562 243.18 1.02
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%§G1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.lAS+O.72T2+O.84V2+0.84 508 243.18 102
%§G1+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.1AS+O.72T2+O.84V2+1.4 528 243.18 1.02
é.é%Gl+1.4Gz+1.SS+1.2R+0.98Q+1.1A+1.1AS+O.72T2+0.84V3+0.84 24,73 1044.87 102
%).é%Gl+1.4GZ+1.SS+1.2R+0.98Q+1.1A+1.1AS+O.72T2+0.84V3+1.4 24.73 1044.87 1.02
é.le+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.lAS+O.72T2+0.84V4+0.84 1753 1044.87 1.02
32G1+1.4G2+1.3S+1.2R+0.98Q+1.1A+1.1AS+O.72T2+O.84V4+1.4 1753 1044.87 1.02
%).fGl+1.4GZ+1.3S+1.2R+0.98Q+1.1A+1.lAS+O.72T2+1.4V1+0.84 771 405.31 102
%§G1+1.4GZ+1.38+1.2R+0.98Q+1.1A+1.1AS+O.72T2+1.4V2+0.84 707 405.31 1.02
é.gGl+1.4Gz+1.38+1.2R+0.98Q+1.1A+1.1AS+O.72T2+1.4V3+0.84 38.74 1741 45 102
é.fGl+1.4Gz+1.38+1.2R+0.98Q+1.1A+1.1AS+O.72T2+1.4V4+0.84 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+1.1AS+0.84V1+0.84D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+1.1AS+0.84V1+1.4D1 5.62 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+1.1AS+0.84V2+0.84D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+1.1AS+0.84V2+1.4D2 5.28 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+1.1AS+0.84V3+0.84D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+1.1AS+0.84V3+1.4D3 24.73 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+1.1AS+0.84V4+0.84D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+0.980+1.1A+1.1AS+0.84V4+1.4D4 17.53 1044.87 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+1.1AS+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+1.1AS+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+1.2R+0.980+1.1A+1.1AS+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+1.1AS+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+1.4V1+0.84D1 7.71 405.31 1.02
1.3G1+1.4G2+1.3S5+1.2R+0.980+1.1A+1.4V2+0.84D2 7.07 405.31 1.02
1.3G1+1.4G2+1.35+1.2R+0.980+1.1A+1.4V3+0.84D3 38.74 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+0.980Q+1.1A+1.4V4+0.84D4 31.52 1741.45 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.1AS+0.72T1+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.1AS+0.72T1+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.3S5+1.2R+1.1AS+0.72T1+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.3S5+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+1.4Vv3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T1+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+0.84V1+0.84D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+0.84V1+1.4D1 3.79 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+0.84V2+0.84D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+0.84V3+0.84D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+0.84V3+1.4D3 21.02 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+0.84V4+0.84D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+0.84V4+1.4D4 15.70 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+1.4V2+0.84D2 6.81 405.31 1.02
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1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+1.4V3+0.84D3 33.19 1741.45 1.02
1.3G1+1.4G2+1.35+1.2R+1.1AS+0.72T2+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.35+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+1.3S5+1.2R+1.1AS+0.84V2+1.4D2 4.98 243.18 1.02
1.3G1+1.4G2+1.35+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+1.35+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+1.3S+1.2R+1.1AS+1.4V1+0.84D1 5.50 405.31 1.01
1.3G1+1.4G2+1.3S+1.2R+1.1AS+1.4Vv2+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+1.35+1.2R+1.1AS+1.4V4+0.84D4 27.87 1741.45 1.02
1.3G1+1.4G2+1.3S+1.2R+1.40Q+1.1A+0.72T1+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.2R+1.40+1.1A+0.72T1+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+1.40+1.1A+0.72T1+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.2R+1.40+1.1A+0.72T1+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.35+1.2R+1.40Q0+1.1A+0.72T2+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.2R+1.40Q0+1.1A+0.72T2+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.2R+1.40+1.1A+0.72T2+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.2R+1.40Q+1.1A+0.72T 2+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.40+1.1A+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.3S+1.2R+1.40+1.1A+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.40+1.1A+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.3S+1.2R+1.40+1.1A+0.84V4+0.84D4 18.30 1044.87 1.02
%).fGl+1.4GZ+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T1+0.84V1+0.84 6.53 243.18 103
%§G1+1.4GZ+1.38+1.2R+1.4Q+1.1A+1.1AS+0.72T1+0.84V2+0.84 548 243.18 1.02
é.gGl+1.4Gz+1.SS+1.2R+1.4Q+1.1A+1.1AS+0.72T1+0.84V3+0.84 26.38 1044.87 103
é.fGl+1.4Gz+1.SS+1.2R+1.4Q+1.1A+1.1AS+0.72T1+0.84V4+0.84 18.30 1044.87 1.02
é.fGl+1.4GZ+1.38+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V1+0.84 6.53 243.18 1.03
%).SG1+1.4G2+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V2+0.84 548 243.18 102
%).:::,Gl+1.462+1.38+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V3+0.84 26.38 1044.87 103
%).2G1+1.4GZ+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V4+0.84 18.30 1044.87 1.02
1.3G1+1.4G2+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.3S+1.2R+1.4Q+1.1A+1.1AS+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.3S+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+0.72T1+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+0.72T1+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+0.72T2+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.3S5+1.4Q+1.1A+0.72T2+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.4Q+1.1A+0.72T2+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.40Q+1.1A+0.72T2+0.84V4+0.84D4 18.30 1044.87 1.02
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1.3G1+1.4G2+1.35+1.40+1.1A+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.3S5+1.40+1.1A+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.40+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+1.35+1.40+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.35+1.40Q0+1.1A+1.1AS+0.72T72+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.40Q0+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.40+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 18.30 1044.87 1.02
1.3G1+1.4G2+1.35+1.40Q0+1.1A+1.1AS+0.84V1+0.84D1 6.53 243.18 1.03
1.3G1+1.4G2+1.35+1.40Q0+1.1A+1.1AS+0.84V2+0.84D2 5.48 243.18 1.02
1.3G1+1.4G2+1.35+1.40Q+1.1A+1.1AS+0.84V3+0.84D3 26.38 1044.87 1.03
1.3G1+1.4G2+1.35+1.40Q0+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+1.35+1.4Vv3+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+0.72T1+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+0.72T1+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+0.72T1+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+0.72T2+0.84V1+1.4D1 2.66 243.18 1.01
G1+G2+S+0.72T2+0.84V2+1.4D2 3.25 243.18 1.01
G1+G2+S+0.72T2+0.84V3+1.4D3 15.32 1044.87 1.01
G1+G2+S+0.72T2+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+0.72T2+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+0.72T2+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+0.72T2+1.4V3+0.84D3 24.49 1741.45 1.01
G1+G2+S+0.72T2+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+S+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+0.980+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+0.980+1.1A+0.72T1+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980+1.1A+0.72T1+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980+1.1A+0.72T1+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980+1.1A+0.72T1+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980Q+1.1A+0.72T1+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980+1.1A+0.72T2+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+0.980+1.1A+0.72T2+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980+1.1A+0.72T2+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980Q+1.1A+0.72T2+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980+1.1A+0.72T2+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980+1.1A+0.72T2+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980+1.1A+0.72T2+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980Q+1.1A+0.72T2+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980+1.1A+0.84V1+1.4D1 4.25 243.18 1.02
75

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 "](JU”' e o tuturo

G1+G2+S+0.980+1.1A+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980+1.1A+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980+1.1A+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T1+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T 1+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980Q+1.1A+1.1AS+0.72T2+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+0.980+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+0.980+1.1A+1.1AS+0.72T2+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T2+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T2+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T2+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T2+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.72T2+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.72T2+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.84V1+0.84D1 4.25 243.18 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.84V1+1.4D1 4.25 243.18 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+0.980+1.1A+1.1AS+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+0.980+1.1A+1.1AS+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+0.980+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+0.980+1.1A+1.1AS+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980+1.1A+1.1AS+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980+1.1A+1.1AS+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+0.980+1.1A+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+0.980+1.1A+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+0.980+1.1A+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+0.980+1.1A+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.1AS+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+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.1AS+0.72T1+1.4V3+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+0.72T2+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+1.1AS+0.84V4+0.84D4 12.27 1044.87 1.01
G1+G2+S+1.1AS+0.84V4+1.4D4 12.27 1044.87 1.01
G1+G2+S+1.1AS+1.4V1+0.84D1 4.11 405.31 1.01
G1+G2+S+1.1AS+1.4V2+0.84D2 4.72 405.31 1.01
G1+G2+S+1.1AS+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+0.980Q+1.1A+0.72T1+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980Q+1.1A+0.72T1+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980Q+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+0.72T2+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+0.980Q+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+0.980+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+0.72T2+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+0.980+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+0.84V2+1.4D2 3.47 243.18 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+0.84V3+1.4D3 18.82 1044.87 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+0.84V4+1.4D4 14.31 1044.87 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+1.4V1+0.84D1 6.02 405.31 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+1.2R+0.980+1.1A+1.1AS+0.72T2+1.4V4+0.84D4 25.30 1741.45 1.01
G1+G2+S+1.2R+0.980+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+0.980+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+0.980+1.1A+1.4V2+0.84D2 4.98 405.31 1.01
G1+G2+S+1.2R+0.980+1.1A+1.4V3+0.84D3 29.82 1741.45 1.02
G1+G2+S+1.2R+0.980+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+0.72T2+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+0.72T 2+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 4.11 405.31 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+0.72T 2+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+0.72T1+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40+1.1A+0.72T1+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40+1.1A+0.72T1+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40+1.1A+0.72T1+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40+1.1A+0.72T2+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40+1.1A+0.72T2+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40+1.1A+0.72T2+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40+1.1A+0.72T2+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40Q+1.1A+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40Q+1.1A+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40+1.1A+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.40+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.40+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.40+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40+1.1A+1.1AS+0.72T2+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.2R+1.4Q+1.1A+1.1AS+0.72T2+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.2R+1.40+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+1.4Q+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+1.40+1.1A+0.72T1+0.84V1+0.84D1 5.05 243.18 1.02
G1+G2+S+1.40+1.1A+0.72T1+0.84V2+0.84D2 3.61 243.18 1.02
G1+G2+S+1.4Q0+1.1A+0.72T1+0.84V3+0.84D3 20.39 1044.87 1.02
G1+G2+S+1.40+1.1A+0.72T1+0.84V4+0.84D4 15.17 1044.87 1.01
G1+G2+S+1.4Q0+1.1A+0.72T2+0.84V1+0.84D1 5.05 243.18 1.02
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G1+G2+S+1.40+1.1A+0.72T2+0.84V2+0.84D2 3.61 24318 1.02
G1+G2+S+1.40+1.1A+0.72T2+0.84V3+0.84D3 20.39 1044.87 | 1.02
G1+G2+S+1.40+1.1A+0.72T2+0.84V4+0.84D4 15.17 1044.87 | 1.01
G1+G2+5+1.40+1.1A+0.84V1+0.84D1 5.05 24318 | 1.02
G1+G2+5+1.40+1.1A+0.84V2+0.84D2 3.61 24318 | 1.02
G1+G2+5+1.40+1.1A+0.84V3+0.84D3 20.39 1044.87 | 1.02
G1+G2+5+1.40+1.1A+0.84V4+0.84D4 15.17 1044.87 | 1.01
G1+G2+5+1.40+1.1A+1.1AS+0.72T1+0.84V1+0.84D1 5.05 24318 | 1.02
G1+G2+5+1.40+1.1A+1.1AS+0.72T1+0.84V2+0.84D2 3.61 24318 | 1.02
G1+G2+5+1.40+1.1A+1.1AS+0.72T1+0.84V3+0.84D3 20.39 1044.87 | 1.02
G1+G2+5+1.40+1.1A+1.1AS+0.72T1+0.84V4+0.84D4 15.17 1044.87 | 1.01
G1+G2+S+1.40+1.1A+1.1AS+0.72T2+0.84V1+0.84D1 5.05 24318 | 1.02
G1+G2+5+1.40+1.1A+1.1AS+0.72T2+0.84V2+0.84D2 3.61 24318 | 1.02
G1+G2+5+1.40+1.1A+1.1AS+0.72T2+0.84V3+0.84D3 20.39 1044.87 | 1.02
G1+G2+5+1.40+1.1A+1.1AS+0.72T 2+0.84V4+0.84D4 15.17 1044.87 | 1.01
G1+G2+S+1.4Q0+1.1A+1.1AS+0.84V1+0.84D1 5.05 24318 | 1.02
G1+G2+S5+1.40+1.1A+1.1AS+0.84V2+0.84D2 3.61 24318 | 1.02
G1+G2+S+1.40+1.1A+1.1AS+0.84V3+0.84D3 20.39 1044.87 | 1.02
G1+G2+S+1.40+1.1A+1.1AS+0.84V4+0.84D4 15.17 1044.87 | 1.01
G1+G2+S+1.4V1+0.84D1 4.11 40531 | 1.01
G1+G2+5+1.4V2+0.84D2 4.72 40531 | 1.01
G1+G2+S+1.4V3+0.84D3 24.49 1741.45| 1.01
G1+G2+5+1.4V4+0.84D4 21.43 174145 | 1.01
8.3 RELATORIO DE ESFORGOS NAS FUNDAQf)ES POR ELEMENTOS
Fundacdo S1

. ~ N Mx My VX Vy Mt

Combinagdo tf) | (kgf.m) | (kgf.m) | (tf) tf) | (kgfim)

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

Adicional (G2) 237 0.00 0.00| -0.82] 022 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| 001]| 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] 0.3 0.00

Desaprumo Y- (D4) 20.04 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 (12) 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 5.19 0.00 0.00| -1.04] 029 0.00

G1+G2+0.6V1+D1 5.17 0.00 0.00| -101] 029 0.00

G1+G2+0.6V2+D2 501 0.00 0.00| -1.08] 0.29 0.00

G1+G2+0.6V3+D3 5.08 0.00 0.00| -1.04| 036 0.00

G1+G2+0.6V4+D4 5.10 0.00 0.00| -1.05] 022 0.00

G1+G2+0.70+0.6V1+D1 |  5.89 0.00 0.00| -120| 035 0.00

G1+G2+0.70+0.6V2+D2 | 593 0.00 0.00| -126]| 035 0.00

G1+G2+0.70+0.6V3+D3 | _ 6.00 0.00 0.00| -1.23| 042 0.00

G1+G2+0.70+0.6V4+D4 | 582 0.00 0.00| -1.23| 028 0.00

G1+G2+0.7Q+V1+0.6D1 |  5.90 0.00 0.00| -121| 035 0.00

G1+G2+0.7Q+V2+0.6D2 | 5.93 0.00 0.00| -125| 035 0.00
80

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 ) CdSal

Estudos e Projetos de Engenharia Nossa 4gua é o futuro
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

Fundacéo S2
. x N Mx My VX Vy Mt
Combinagdo t) | (kgf.m) | (kgf.m) | (tf) ) | (kgf/m)

Peso préprio (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
Subpressao (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
Retracao (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 0.41 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+0Q+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+0Q+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
Fundacdo S3
Combinacéo N Mx My VX vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso préprio (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
Subpressao (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+0.70+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+0Q+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+0Q+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) (tf) (tf) (kgf/m)
Peso proéprio (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
Subpressao (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+0.70Q0+0.6V3+D3 6.86 0.00 0.00 1.55 0.37 0.00
G1+G2+0.70Q+0.6V4+D4 6.71 0.00 0.00 1.56 0.27 0.00
G1+G2+0.70+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+0.70Q+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+V4+0.6D4 5.93 | 0.00 | 0.00] 135] 0.23] 0.00 |
Fundacéo S5
Combinacéo N Mx My VX vy Mt
(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| -0.85] -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
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 5.67 0.00 0.00| -1.18| -0.28 0.00
G1+G2+0.6V1+D1 5.65 0.00 0.00| -1.15| -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| -1.18| -0.23 0.00
G1+G2+0.6V4+D4 5.75 0.00 0.00| -1.18| -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| -1.44| -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| -1.15| -0.28 0.00
G1+G2+D2 5.68 0.00 0.00| -1.21| -0.28 0.00
G1+G2+D3 5.63 0.00 0.00| -1.18| -0.25 0.00
G1+G2+D4 5.70 0.00 0.00| -1.18] -0.31 0.00
G1+G2+Q 6.94 0.00 0.00| -159| -0.37 0.00
G1+G2+0Q+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| -1.60| -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| -1.58] -0.41 0.00
G1+G2+Q+D1 6.93 0.00 0.00| -1.56| -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| -1.16| -0.28 0.00
G1+G2+V2+0.6D2 5.68 0.00 0.00| -1.20| -0.28 0.00
G1+G2+V3+0.6D3 5.56 0.00 0.00| -1.18| -0.23 0.00
G1+G2+V4+0.6D4 5.77 0.00 0.00| -1.18| -0.33 0.00
Fundacdo S6
. ~ N Mx y VX Vy Mt

Combinagdo tf) | (kgf.m) | (kgf.m) | (tf) tf) | (kgf/m)
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Peso proprio (G1) 4.68 0.00 0.00] 012] -0.14 0.00
Adicional (G2) 3.97 0.00 0.00| 028 -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]| -017 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| 001]| 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| 000]| 004 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| 000 0.3 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
Retracdo (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]| -037 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| 040 -0.32 0.00
G1+G2+0.6V4+D4 8.74 0.00 0.00| 040| -0.43 0.00
G1+G2+0.70+0.6V1+D1 | 10.25 0.00 0.00| 055]| -049 0.00
G1+G2+0.70+0.6V2+D2 | 10.26 0.00 0.00 | 0.46]| -049 0.00
G1+G2+0.70+0.6V3+D3 | 10.16 0.00 0.00| 050| -0.44 0.00
G1+G2+0.70+0.6V4+D4 | 10.34 0.00 0.00| 050| -055 0.00
G1+G2+0.7Q+V1+0.6D1 | 10.25 0.00 0.00| 054 -049 0.00
G1+G2+0.7Q+V2+0.6D2 | 10.26 0.00 0.00| 0.47]| -049 0.00
G1+G2+0.7Q+V3+0.6D3 | 10.14 0.00 0.00| 050| -0.44 0.00
G1+G2+0.7Q+V4+0.6D4 | 10.36 0.00 0.00| 050| -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| 037 -037 0.00
G1+G2+D3 8.61 0.00 0.00| 040| -0.34 0.00
G1+G2+D4 8.69 0.00 0.00| 040| -0.40 0.00
G1+G2+0 10.94 0.00 0.00| 055| -055 0.00
G1+G2+0+0.6V1+0.6D1 | 10.94 0.00 0.00| 057]| -055 0.00
G1+G2+0Q+0.6V2+0.6D2 | 10.95 0.00 0.00| 052]| -055 0.00
G1+G2+0+0.6V3+0.6D3 | 10.87 0.00 0.00| 055]| -051 0.00
G1+G2+0+0.6V4+0.6D4 | 11.02 0.00 0.00| 054 -059 0.00
G1+G2+0+D1 10.93 0.00 0.00| 058] -055 0.00
G1+G2+0+D2 10.95 0.00 0.00| 051] -055 0.00
G1+G2+Q+D3 10.90 0.00 0.00| 055]| -052 0.00
G1+G2+Q+D4 10.98 0.00 0.00| 054]| -058 0.00
G1+G2+V1+0.6D1 8.64 0.00 0.00| 044]| -0.37 0.00
G1+G2+V2+0.6D2 8.66 0.00 0.00| 037 -037 0.00
G1+G2+V3+0.6D3 8.54 0.00 0.00| 040 -0.32 0.00
G1+G2+V4+0.6D4 8.76 0.00 0.00| 040]| -0.43 0.00
Fundacdo S7
. x N Mx My VX Vy Mt
Combinagdo tf) | (kgf.m) | (kgf.m) | (tf) tf) | (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) 214 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
Subpressao (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+0Q+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
. x N Mx My VX Vy Mt

Combinagdo tf) | (kgf.m) | (kgf.m) | (tf) ) | (kgf/m)
Peso préprio (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
Subpressao (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 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+0.70+0.6V1+D1 6.80 0.00 0.00 1.59 -0.32 0.00
G1+G2+0.70+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 serdo
apresentados os esforcos atuantes;

- Elemento: nome da fundacéo;

4 Fy - N: esforco axial na fundacao:;

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

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

- Fx: esforco cortante na fundacgéo, atuante no plano paralelo
a direcao X global;

- Fy: esforco cortante na fundacgé&o, atuante no plano paralelo
adirecao Y global;

- Mt: momento de torcdo 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 2.31 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
Dimens8es (cm) Armaduras inferiores Arma(_juras
superiores
Nome 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?)
S92 60.00 35.00 828.0c/6 828.0c/6
60.00 35.00 (4.02 cm?) (4.02 cm?)
s3 55.00 35.00 828.0c/8 828.0c/6
70.00 35.00 (4.02 cm?) (4.02 cm?)
sa 55.00 35.00 828.0c/8 828.0c/6
70.00 35.00 (4.02 cm?) (4.02 cm?)
S5 60.00 35.00 828.0c/8 828.0c/6
70.00 35.00 (4.02 cm?) (4.02 cm?)
s6 60.00 35.00 828.0c/6 828.0c/6
60.00 35.00 (4.02 cm?) (4.02 cm?)
s7 55.00 35.00 828.0c/8 828.0c/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?) (4.02 cm?)
8.5.2 Relatério de calculo das sapatas
NIVEL 01 | fck = 300.00 kgf/cm? | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr = 4.50 cm
8.5.3 Esforgcos e Pressées
MB FB gg:gg Presséo Presséo Presséo Pressao
Nome MH FH totgl Sigl Sig2 Sig3 Sig4
(kgf.m) (tf) (tf) (kgf/lcm?) (kgf/cm?) (kgf/lcm?) (kgf/lcm?)
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)
S 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)
sa 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 | Msd Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd ('?'ft) ?t'f)
(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)
S 3264.96 47.51 3264.96 47.51 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 = 1.50) 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 = 1.50) 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)
S8 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?/m) As (cm?/m) A's (cm3/m) A's (cm3/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 1.41 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 Relatorio de resultado dos pilares
NIVEL 01 | fck = 300.00 kgf/lcm? | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =4.00 cm
Dados Resultados
Nivel vlllr?c nlw\lzgx mgg !(\gl;g Arnf\asdﬁras Estribo
Pilar Si‘;‘r‘;"o Altura | lih Nd MBd MHd As h E‘;gg Ezg g
(cm) (cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 29 2 5.0
20.00 80.00 10.0 c/i2
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 29
20.00 80.00 10.0 ﬂc/Sig
P2 X 10.00 RR 13.99 624 594 | 1.57 29 13.84
1:20 20.00 80.00 80.00 8.01 0 0 10.0 13.84
' RR 0.8 49
10.0
1.57 29
15.00 80.00 10.0 gc/Si(z)
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 ﬂc/Sig
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 “0/51'3
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 49
10.0
1.57 29
20,00 80.00 10.0 ”Cfl'g
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 49
10.0
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157 2o 50
15.00 80.00 10.0 ’Z’C e
P7 " 10.00| RR 16.29 753 746 | 157 2o 18.45
1:20 | 5500 | 80.00 | 80.00 9.50 0 0 10.0 9.23
' RR 07 4o
10.0
157 2o
15.00 80.00 10.0 o ?ig
P8 " 10.00| RR 9.72 413 1853 | 1.57 2o c 18.45
120 | 470, | 8000 | 80.00 5.80 0 0 10.0 9.23
' RR 0.7 4o
10.0
8.6.1.1 Relatério de calculo 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
cecso | ecpp | Ndmax | 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
b1 20)'(00 13.84 8.53 416 669 161 (2 2 10.0)
2000 | RR 4.92 1514 2436 : 1.57
: 9.23 (2 2 10.0)
RR 1.57
o) 20)'(00 1384 | 13.99 624 1148 Lea (2 2 10.0)
2000 | RR 8.01 609 1121 : 1.57
: 13.84 (2 2 10.0)
1500 | RR 1.57
b3 ” 18.45 | 18.90 993 1131 114 (2 2 10.0)
2000 | RR 11.12 1084 1234 ' 1.57
: 9.23 (2 2 10.0)
RR 1.57
o4 15)-(00 1845 | 1167 548 600 110 (2 2 10.0)
s000 | RR 6.97 2176 2386 : 1.57
: 9.23 (2 2 10.0)
RR 1.57
- 20)'(00 13.84 9.51 408 573 141 (2 2 10.0)
3000 | RR 5.40 1818 2555 ' 1.57
: 9.23 (2 2 10.0)
RR 1.57
o6 20)'(00 1384 | 14.95 700 1251 L6 (2 2 10.0)
000 | RR 8.42 600 1058 : 1.57
: 13.84 (2 2 10.0)
500 | RR 1.57
- ” 18.45 | 19.55 982 1199 199 (2 2 10.0)
3000 | RR 11.40 834 1018 ' 1.57
: 9.23 (2 2 10.0)
RR 1.57
o5 15;’0 1845 | 11.66 540 592 110 (2 2 10.0)
s000 | RR 6.96 2182 2394 : 1.57
: 9.23 (2 2 10.0)
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8.7 VIGAS - PAVIMENTO NIVEL 01

Vaos Nos
Viga Md Md Avisos
(kgf.m) As Als (kaf.m) As Als
1988.79 | 2210.0 -2377.48 | 20125

Vi 1101.95 | 280 -2598.44 | 28125 Aviso 101

-2811.58 29125
2762.11 29125 2981 57 25125

-2893.96 29125
-2955.93 29125
-2844.14 29125
-2969.59 29125
-859.24 2280

2338.16 29125
V2 1368.03 29 10.0
2760.28 29125

Aviso 101

V3 941.21 298.0 -872.97 298.0
-1250.96 228.0

V4 1406.67 22 10.0 -1234.28 2380
-1224.06 22 10.0

V5 2393.21 22125 -1253.21 2210.0

V6 2106.58 20125

V7 911.49 2280 683.09 2080

-683.24 298.0

8.7.1 Resultados Viga V1

fck = 300.00 kgf/cm?2 Ecs = 268384 kgf/cm?
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 | 1€10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm2?)
23125
P1 30.00 193 0.12
15.00
1 46250 | x| 2 H ég.o o 51'g c/ 0.16
35.00 '
23125
P2 20.00 512 0.15
15.00
2 347.50 X 25'8%0 2 51'3 c/ 0.09
35.00 )
23125
P3 30.00 231 0.18
15.00
3 41195 | x |2 o 52'5 z 51'9 c/ 0.17
35.00 '
23125
P4 30.00 > 16 0.20
8.7.2 Resultados Viga V2
fck = 300.00 kgf/cm?2 Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
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Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho | L€10 (cm) (cm?) (cm2) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?2)
29125
P5 30.00 5 38 0.18
15.00
1 462.50 x |2 : 33'5 e 51'3 cf 0.11
35.00 '
29125
P6 20.00 243 0.18
15.00
7 34750 | x |27 ég.o 4 51'g c/ 0.07
35.00 '
23125
P7 30.00 533 0.18
15.00
3 411.95 x |2 : 52'5 2 51'3 c/ 0.17
35.00 '
29125
P8 30.00 > 45 0.20
8.7.3 Resultados Viga V3
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar ?201'8 Secdo | AsInf | As Sup f}igﬁg Asw min fr\chhlcr) QZIV(\; Fissura
2 2 2
Trecho (cm) (cm) (cm?2) (cm?) (cm?) (cm?2) (cm?) (cm?) (mm)
2@8.0
P5 20.00 0.79 0.05
15.00
1 27000 |  x 25’7%0 d 51'2 cf 0.07
35.00 )
2@8.0
P1 20.00 0.79 0.05
8.7.4 Resultados Viga V4
fck = 300.00 kgf/cm?2 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 | 1€10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
238.0
P6 20.00 0.98 0.11
15.00
1 27000 | x | 22700 2500 0.07
35.00 )
228.0
P2 20.00 0.97 0.10
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8.7.5 Resultados Viga V5

fck = 300.00 kgf/cm?2

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 | €10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm2?)
2310.0
P7 15.00 157 0.05
30.00
1 28000 | x | 29125 230 o/ 0.12
35.00 '
2@ 10.0
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 Secdo | 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 28000 | x | 22125 250 c/ 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 ?zollg Secdo | AsInf | As Sup ’:‘rsecer?g Asw min fr‘zcdh'(r) é‘:lvé Fissura
2 2 2
Trecho (cm) (cm) (cm?2) (cm?) (cm?) (cm?2) (cm?) (cm?) (mm)
238.0
P8 15.00 0.79 0.03
15.00
1 28000 | x | 2280 259 c/ 0.07
35.00 )
228.0
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/lcm? | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =3.50 cm
Espessura Carga Mdx Md
Nome ICEcm) (kgf/?nz) (kgf.m/m) (kgf.my/m) Asx Asy
As =7.72cm?/m | As = 3.36 cm2/m
L1 10 731.50 1767 754 (26.3cld - 7.79 (6.3 ¢/9 - 3.46
cm3/m) cm3/m)
As =4.79cm?/m | As = 2.73 cm?/m
L2 10 731.50 1168 621 (86.3¢c/6-5.20 | (86.3c/11-2.83
cm?/m) cm?3/m)
As =1.61cm?/m | As = 1.85 cm?/m
L3 10 654.50 419 430 (6.3 ¢c/19-1.64 | (86.3¢c/16- 1.95
cm3/m) cm3/m)
As =1.28 cm?/m | As = 1.47 cm?/m
L4 10 631.50 213 344 (6.3 ¢/20 - 1.56 | (86.3 c/20 - 1.56
cm3/m) cm3/m)

8.8.2 Relatério de calculo da laje
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NIVEL 01 fck = 300.00 kgf/cm? | 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 acéo | Se cao acéo dura | dura | Cisalha
a x = | Flex . : = | Flex : ; : :
o | 680 | ca 50 axial axial ca %0 axial axial | inferi super | mento
o] (compr | (tracd | o (compr | (traca or ior
essao) 0) essao) 0)
vsd =
Nld Md 6.94
. = _ tf/m
1;6 475 ?5‘75 vrdl =
bw kaf bw | kof. emzl | AS= 5.87
= m%n'] = | m/m | 183 | tfim
100 100 cm?/ | Modelo
_ 26.3
.0 As = .0 | As= /4 m I
X cm | o4, cm | 1.83 (7.79 26.3 | vrd2=
h = ’ h=1]cm? : c/17 28.94
cmz/ cmz/

L 10. 10. m (1.83 tf/m
1 0 m 0 A's _m)_ cma?/ VSW =
A's _ fiss =
cm _ cm = m) 2.00

p 0.00 0.10 tf/m
0.00 cr"nzl mm asw =
N =

Cm / m 15.62
cm?/m
ow | Md ow | Md As= | As=| o
I N 336 | 376 | °9F
Y | 100 | 754 100 | 835 : ’ 4.54
cm?/ | cm?/
.0 | kgdf. .0 | kgf. tf/m
m m
cm | m/m cm | m/m
95
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h= h= ?6.3 26.3 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
cma/ cma2/ tf/m

m m asw =
1.26

cm2/m

vsd =

Md 1.74

116 As = i
bw | 8 bw 4.79 5.29

- kgf. - cm?/ tf-/

— | m/m - m m
100 100 26.3 Modelo
cr?1 As = cr?1 c/6 vrd|2 =

_| 479 _ (5.20 28.94
2 2 )
10, | M 10. cmz/ tf/m
0 m 0 _m) VSW =
A's fiss =
cm _ cm 0.09 0.00
0.00 mm ti/m
cm?/ asw =
m 0.00
cm2/m
Md Md vsd =
= = _ 3.24
621 250 2575 tf/m
bw | kgf. bw | kgf. : 2/ A's= | vrdl=

= m/m = m/m cm 0.01 4.36
100 100 M | ecmz | tfim

0 | As= 0 | As= 2?1";’ m | vrd2=
cm | 2.73 cm | 1.06 (2.83 26.3 25.74
10: cmz/ 102 cmz/ emz/ (Cl/%% tf/m

. m . m . VSW =
0 | As 0 | As a1 emer | 0.00
o OE)O o OBO (r)nln? ™ atsf\//vm:
cm?/ cmz2/ 0.00
m m cm2/m
Nld vsd =
As = 1.16
419
1.61 tf/m
bXV rl;%:n blN cm?/ vrdl =

- - m 450
100 _ 100 26.3 tf/m

0 | As= -0 c/19 Modelo
cm | 1.61 cm
h=1|cm? h= (1.64 I
10 m 10 cm?/ vrd2 =

0' Al 0. m) 28.94
cm _S cm fiss = tf/m

060 0.11 VSW =
chZ / mm 0.00
m tf/m
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asw =
0.00
cm2/m
Md vsd =
= 1.22
As =
bw If;? bw 1.85 V:’ZT:
= | m/m = cm?/ 4.16
100 100 m tf/m
0 | As= 0 ’é’fl'g vrd2 =
e o G| |
10 m 10 cm?/ VSW =
0 | As 0 i 0.00
o o.?)o o ?]#T? ;;/Nmz
cm?/ 0.00
m cm2/m
vsd =
Md 1.10
336 As = vEZ?:
bw | kgf bw 1.28 4.48
= | m/m - cmz/ tf/m
100 100 m Modelo
0 | As = 0 26.3 |
X cm | 1.28 cm ¢/20 vrd2 =
= | cme/ - (1.56 28.94
10. | m 10, Cm; / tf/m
om | 2 om fiss = 000
0.00 0.03 tf/m
cm?/ mm asw =
L m 0.00
4 cm2/m
Md vsd =
= 1.32
As =
bw If;le bw 1.47 v?fd/r1n=
= | m/m - szl 4.08
100 100 26.3 tf/m
.0 | As = .0 X vrd2 =
c/20
" |em| ke om Go| | 2
10 m 10 cm?/ VSW =
0 | As 0 i 0.00
o o.?)o . ?ﬁ%r? atsf\/,vm:
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 kgf/cm? | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3
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Lance 2 cobr =4.00 cm
Dados Resultados
lib Nd MBd MHd As b .
. p . Estribo
_ Secdo Nivel vinc max topo topo Armaduras Topo Esb b
Pilar (cm) Altura lih Nd MBd MHd As h Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 20
15.00 258.00 10.0 ‘”;’1'2
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 49
10.0
1.57 20
20.00 258.00 10.0 ’Z’C/Sig
P2 X 268.00 RR 4.89 478 461 | 1.57 20 44.63
1:20 20.00 258.00 258.00 2.70 456 430 10.0 44.63
) RR 0.8 49
10.0
1.57 29
15.00 258.00 10.0 “’Cf’l‘g
P3 X 268.00 RR 4,95 449 470 | 1.57 20 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 “0/51'3
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 49
10.0
1.57 20
20,00 282.00 10.0 QC/Sig
P5 X 292.00 RR 3.27 348 1428 | 1.57 20 48.79
1:20 30.00 282.00 282.00 1.63 304 1241 10.0 32.52
’ RR 0.5 49
10.0
1.57 29
20.00 282.00 10.0 “C;E’l'g
P6 X 292.00 RR 4.85 448 449 | 1.57 20 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 20
15.00 282.00 10.0 ”0/51'3
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 49
10.0
1.57 20
15.00 282.00 10.0 ”Cfl'g
P8 X 292.00 RR 3.01 271 1281 | 1.57 20 65.05
1.20 30.00 282.00 282.00 1.58 278 1243 10.0 32.52
) RR 0.7 49
10.0
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8.9.2 Relatério de calculo dos pilares

NIVEL 02 fck = 300.00 kgf/lcm? | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =4.00 cm
Secio e"S'QCB Nd max | Msd(x) | Mrd(x) Asb
Pilar (c?n) vine Nd min Msd(y) Mrd(y) Mrd/Msd As h
2
esb H (tf) (kgf.m) (kgf.m) (cm?2)
RR 157
o1 155<00 59.51 | 3.68 342 395 116 (2 2 10.0)
a00 | RR 1.90 1636 1892 : 1.57
: 29.76 (2 2 10.0)
RR 157
Do 20)'(00 4463 | 489 541 1053 Los (22 10.0)
000 | RR 2.70 434 844 : 1.57
' 44.63 (2210.0)
RR 157
o3 155<°0 59.51 | 5.94 642 881 a7 (2 2 10.0)
ao00 | RR 3.30 560 767 : 1.57
: 29.76 (23 10.0)
RR 157
o4 15)'(00 5951 | 3.6l 305 372 19 (2 8 10.0)
ao00 | RR 1.89 1564 1904 : 1.57
: 29.76 (28 10.0)
RR 157
o 20)'(00 4879 | 327 279 374 Laa (2 2 10.0)
s00 | RR 1.63 1473 1973 : 1.57
: 32.52 (2 10.0)
RR 157
b6 20)'(00 4879 | 485 448 905 ” 02 (2 2 10.0)
2000 | RR 2.67 489 989 : 1.57
: 48.79 (22 10.0)
RR 157
o 15)'(00 65.05 | 594 628 890 Lo (2 2 10.0)
s00 | RR 3.30 478 678 : 1.57
: 32.52 (28 10.0)
RR 157
g | 0| eso0s | 361 310 378 Lo (2 2 10.0)
a000 | RR 1.89 1561 1899 : 1.57
: 32.52 (2 2 10.0)
8.10 VIGAS - PAVIMENTO NiVEL 02
Vaos Nos
Viga Md Md Avisos
(kgf.m) As Als (kaf.m) As Als
111836 | 25100 1125940 | 22 10.0
11360.10 | 22 10.0
Vel 571.20 2580
iz | 2l 11201.60 | 22 10.0
: : -1192.36 | 25 10.0
1103.04 | 28100 -1338.14 | 26100
11330.94 | 2210.0
V2 572.01 2080
e I 2120250 | 22 10.0
: : -1187.41 | 2510.0
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8.10.1 Resultados Viga V1

V3 495.23 2580 :ggg:éé 5 . 228
Va4 720.89 258.0 Z?iéjfg g g 2:8
V5 1037.41 | 28100 1322138 g g 18:8
V6 954.73 2280

V7 388.30 2580 I§§§j§3 3 - 2:8

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 | 1&10 (cm) (cm?) (cm2) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) | (cm?)
29 10.0
P1 30.00 1.20 0.10
15.00
1| 46250 | x| 22090 250d 0.08
30.00 '
2910.0
P2 20.00 131 0.12
15.00
2 | 3ars0 | x | 22830 220¢ 0.04
30.00 )
2910.0
P3 30.00 115 0.09
15.00
3 |40 | x |22700 2500 0.09
30.00 '
29 10.0
P4 30.00 114 0.09
8.10.2 Resultados Viga V2
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 | 1€10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) | (cm?)
22 10.0
P5 30.00 108 0.11
15.00
1 46250 | x| ? ég.o e 51'g ¢/ 0.08
30.00 )
2210.0
P6 20.00 1.29 0.11
15.00
2 34750 |  «x 25’6%0 4 Sig c/ 0.04
30.00 '
100
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29 10.0
P7 30.00 115 0.09
15.00
3 |amwes | x |29200 230¢ 0.09
30.00 '
29 10.0
P8 30.00 113 0.09
8.10.3 Resultados Viga V3
fck = 300.00 kgf/cm?2 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 | 1elo (cm) (cm?) (cm2) trecho (cm?) trecho Pele (mm)
(cm) (cm?2) (cm?2) (cm?2)
2@8.0
P5 20.00 0.68 0.01
15.00
1 2500 | x| 2230 2500 0.03
30.00 '
228.0
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 esq Asw min As dir Asw Fissura
Trecho | €10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
2@8.0
P6 20.00 0.68 0.03
15.00
1 270.00 | x 2(‘)”6830 e 51'2 ¢/ 0.06
30.00 )
228.0
P2 20.00 0.68 0.03
8.10.5 Resultados Viga V5
fck = 300.00 kgf/cm? Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m?3
Dados Resultados
Pilar 'i‘gollg Secdo | AsInf | As Sup f‘rsefr?g Asw min fricdk:g 'SZIVZ Fissura
2 2 2
Trecho (cm) (cm) (cm?2) (cm?2) (cm?) (cm?) (cm?) (cm?) (mm)
2210.0
P7 15.00 135 0.01
101
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30.00
1 28000 | x | 29200 2300 0.07
30.00 )
23 10.0
P3 15.00 1.35 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 Secdo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho | 1e&1o (cm) (cm?) (cm2) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
V2 15.00 0.00
15.00
1 28000 | x | 2280 259 c/ 0.11
30.00 '
V1 15.00 0.00
8.10.7 Resultados Viga V7
fck = 300.00 kgf/cm?2 Ecs = 268384 kgf/cm?
Cobrimento = 4.00 cm Peso especifico = 2500.00 kgf/m?3
Dados Resultados
Pilar Apoio Secdo | AsInf | As Sup As esq Asw min As dir Asw Fissura
Trecho | L1elo (cm) (cm?) (cm2) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
238.0
P8 15.00 0.68 0.01
15.00
1 28000 | x | 2280 259 c/ 0.02
30.00 '
2@8.0
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 kgficm?2 | E = 268384 kgf/lcm? | Peso Espec = 2500.00 kgf/m3
Lance 2 cobr = 3.50 cm
Espessura Carga Mdx Md
Nome ICEcm) (kgf/ng) (kgf.m/m) (kgf.my/m) AsX Asy
As =1.46cm2/m | As = 1.15 cm?/m
L1 10 430.00 461 331 (#5.0¢/13-1.51 | (85.0c/17 - 1.15
cm?/m) cm2/m)
As =1.34cm?/m | As =1.15cm?/m
L2 10 430.00 424 219 (5.0 ¢c/14 - 1.40 | (85.0c/17 - 1.15
cm2/m) cma/m)
L3 10 430.00 270 288 As =1.06 cm?2/m | As =1.15 cm?/m
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(5.0 c/18 - 1.09
cm3/m)

As = 1.06 cm?/m

(25.0 c/18 - 1.09
cm?/m)

(5.0 ¢/17 - 1.15
cm?3/m)

As = 1.15cm?/m

(5.0 ¢/17 - 1.15
cm?/m)

L4 10 430.00 141 225

8.11.2 Relatério de calculo da laje

NIVEL 02 fck = 300.00 kgf/cm?2 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 ¢céo acao cao acdo | dura | dura | Cisalha
4 ¢cao S~e Flex axial axial S~e Fle axial axial | inferi | super | mento
€ ¢ao | ao (compr | (traca a0 | Xao (compr | (traca or ior
essao) 0) essao) 0)
vsd =
Md 0.90
= tf/m
As = _
bw 3961} bw 1.46 VfE)ll_
= | m/m = szl tf/m
100 100 Modelo
0 | As= 0 25.0 |
X cm | 1.46 cm ((:1/1531 vrd2 =
= 2 = .
1o | 1o em?/ im
0- A's O. fig]s): VSW =
" 000 o 0.19 ?f'/cr)m?
' mm .
cm?/ asw =
L m 0.00
1 cm2/m
Md vsd =
= 0.78
As =
bw ng bw L.15 vP:j/T:
= | m/m = em?/ 4.11
100 100 rg‘o tf/im
0 |As= 0 ’3/1'7 vrd2 =
Y cm | 1.15 cm 26.73
h=|cm h= (115 tf/m
10 m 10 cm? VSW =
0| As 0 m) 0.00
cm = cm fiss = tf-/m
0.00 0.20 asw =
cmz/ mm 0.00
m cm2/m
Md vsd =
bw | _ bw As = 0.82
- 424 - 1.34 tf/m
L X 1%0 kgf. 1%0 cm?/ 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 e tf/m
bw | kgf. bw ) 2/ vrdl =
= | m/m = cm 4.11
100 100 r5“ 0 tf/m
0 |As= 0 2/1'7 vrd2 =
cm | 1.15 cm (115 26.73
= | cm?/ = omz2/ tf/m
10. m 10. VSW =
0 | As 0 i 0.0
cm = cm tf/m
0.00 ?T-]?T? asw =
cm?/ 0.00
m cm?/m
vsd =
Md 0.81
= tf/m
336 /isoé vrdl =
bw | kgf. bw cr.n2/ 4.42
= m/m = m tf/m
100 100 25.0 Modelo
.0 | As= .0 c /i8 |
cm | 1.06 cm (1.09 vrd2 =
h=|cm? h= omz/ 29.28
10. m 10. m) tf/m
0 A's 0 fiss = VSW =
cm = cm 0.12 0.00
0.00 tf/m
cm?/ mm asw =
m 0.00
cm2/m
Md vsd =
= 0.79
336 e tf/m
bw | kgf. bw : 2/ vrdl =
= | m/m = cm 4.11
100 100 @g‘ 0 tf/m
.0 [ As= .0 c/i? vrd2 =
cm | 1.15 cm 26.73
= | ot - (1.15 tf/m
cm?/
10. m 10. m) VSW =
0 A's 0 fiss = Of./OO
cm = cm tf/m
0.00 015 asw =
cm?/ 0.00
m cm?/m
bw | Md bw As = vsd =
= | = = 1.06 0.65
100 | 336 100 « / tf/im
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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 e tf/m
bw | kgf. bw cr.nZ/ vrdl =
= m/m = 4.11
100 100 rs?o tf/m
0 |As= 0 ‘gm vrd2 =
Y cm | 1.15 cm (1.15 26.73
h=1| cm? h= crﬁ2/ tf/m
10. m 10. m) VSW =
0 A's 0 fiss = Of.IOO
cm = cm tf/m
0.00 ?ﬁ?r? asw =
cm2/ 0.00
m cm2/m

9. ETA - LEITO DE SECAGEM
9.1 RESUMO DOS RESULTADOS
9.1.1 Cargas verticais

e Peso préprio = 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

e Relagdo =5934.29 kgf/m?
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AC

dasal

NOSSa "](,’UL] e o tuturo

AVISO: Relacéo 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 nao foram verificados

9.1.3

9.1.4

Verificagdao 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 edificacédo

9.2 VERIFICAGAO DE ESTABILIDADE GLOBAL DA ESTRUTURA

9.2.1 Maior coeficiente Gama-Z
Combinacdo: 1.3G1+1.4G2+1.4S5+0.980Q0+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
Altura | Carga Carga Deslocamento Momento Momento
. . . . . 2a.
Pavimento | relativa | vertical | horizontal horizontal tombamento Gama-Z
(cm) (tf) (tf) (cm) ordem (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] "M

9.2.2 Limitagoes

Em estruturas com Gama-Z maior que 1.10 é necessario fazer a verificacdo dos efeitos de 2 ordem

com a analise P-Delta.
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O Gama-Z é um parametro de estabilidade para avaliacdo de estruturas simétricas (tanto geometria
guanto carregamento) e edificacbes com mais de 4 pavimentos. Nos demais casos, recomenda-se

a verificacdo dos efeitos de 22 ordem com a andlise P-Delta.
9.3 RESERVATORIO - PAVIMENTO BASE

9.3.1 Dados do reservatorio

BASE fck = 300.00 kgf/cm?2 E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m3

Lance 1 cobr =3.00 cm
. Horisonta Retrag
Secdo (cm) Cargas Verticais (kgf/m2) s Tempera ao
(kaf/m?) tura Defor
Pared Caso Tl m. X
Eleme Eleva Peso | Acidental es Tota| Ba | To Caso T2 | Defor
nto H 0 ¢ | Nivel Prop | Revestim Outra | e o (°C) m.Y
rio ento S P (%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?2
9.3.2 Resultados do reservatério
BASE fck = 300.00 kgf/lcm? | E = 268384 kgf/cm? | Peso Espec = 2500.00 kgf/m?3
Lance 1 cobr = 3.00 cm
9.3.2.1 Reservatério RES1
ARMADURAS NA LAJE
Esforcos Resultados
recho 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
888 | 16.15 cmz/m cm2/m cm2/m cmz/m
L1 5 59 _15' 94 594 813 26.3 c/25 28.0c/14 | 28.0c/20 | 210.0 c/16
: : (1.25 (3.59 (2.51 (4.91
cm2/m) cm?/m) cm?/m) cm?/m)
9.3.3 Calculos do reservatoério
BASE fck = 300.00 kgf/lcm? | E = 268384 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr = 3.00 cm
9.3.3.1 Reservatério RES1
ARMADURAS POSITIVAS (LAJE)
| Momento positivo | Momento negativo |
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Verifica¢ | Verific Verifica¢ | Verific
ao acéo ao acéo Arma | Arma
Trec D|~re Flex axial axial Flex axial axial .durz_a dura_ Cisalha
ho ¢cao ao ~ do ~ inferio | superi mento
(compre | (tracéo (compre | (tragdo ; or
ssdo) sséo)
Md = Md vsd =
565 B 594 B As = 5.14 tf/m
kgf. GF;jl_t o | kat. 6F$'1‘tf 113 vrdl =
m/m Situa m/m Situa cmz/m 7.80 tf/m
oruag D'tUas 1 g6.3 Modelo |
_ ao: PE ao: GE _
As = As = As As = c/25 vrd2 =
X 1.12 0.77 1.19 218 (1.25 56.95
2 ' 2 ' 2
cm2/ cmz/m | €M / cmz/m | €M /m tf/m
m ' = m A's = . ) VSW =
A's = 077 A's = 0.00 fiss = 0.00 tf/m
0.00 cm.2/m 0.00 cm.2/m 0.03 asw =
cm?/ cm?/ mm 0.00
m m cmz/m
1 Md = Md = ved
1130 _ 813 _ As =
Kgf. Fd = kgf. Fd = 340 o 1.71 tf/_m
m/m 19_.13 tf m/m 19_.13 tf cm2/m A's = vrdl =
Situacg Situacg 28.0 3.10 7.88 tf/m
_ do: PE do: GE ' cm?/m | vrd2=
v 155 As= | 45 As = g%‘; 6.3 | 5331
) 3.40 ) 4,76 ; c/10 tf/m
cm?/ » cm?/ » cm2/m _
m cm2/m m cm2/m ) (3.12 VSW =
e — A's = . A's = . _ | cm#m | 0.00 tf/m
A's = A's fiss = _
1.14 0.00 ) asw =
0.00 > 0.00 5 0.07
cmz/ cmz/m cmz/ cmz/m mm 0.00
cm2/m
m m
ARMADURAS DAS ABAS
Verificacdo | Verificaca Armadur | Armadur
Localizagcd | Direca Flexao axial o] a a Cisalhament
0 (compresséo axwll inferior superior 0
) (tracdo)
Md =
2711
KOt Fa = esarr
Situacdo: GE
_ As =0.28
Pos ?slg em2/m
crﬁZ/m A's =0.00
A's = cm2/m As =1.35 d =
05(’)0_ cm? A's = VS tf_/ 10.20
. crﬁzlm 3880 2.10 cmz vrdl :m4 03
PAR2-Oinf Md = (1.51 4 28.0 t/m '
4964 cm?) (201 | asw =4.65
kgf.m/ fiss = cm?) cm2/m
9@ Fd = 6.84 tf 0.09 mm
Situacédo: GE
Neg As = As :2/1.31
2.10 em=m
crﬁzlm A's =0.00
N = cmz/m
0.00
cmz/m
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PAR2-Ninf

Pos

Md =
2711
kgf.m/

Neg

Fd =9.70 tf
Situacdo: GE
As =0.29
cm2/m
A's =0.00
cmz/m

As =1.35
cm?2
328.0
(151
cm?2)
fiss =
0.13 mm

vsd = 8.21
tf/m
vrdl = 4.03
tf/m
asw =3.74
cmz/m

PAR2-Minf

Pos

Neg

Fd = 12.34 tf
Situacdo: GE
As =0.27
cm2/m
A's =0.00
cm2/m

As =1.35
cm?2
3 28.0
(151
cm?)
fiss =
0.07 mm

A's =
1.69 cm?
4 38.0
(2.01
cma2)

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

PAR2-Linf

Pos

Neg

Fd = 13.77 tf
Situacdo: GE
As =0.18
cm2/m

As =1.35
cm?2
328.0
(151
cm?2)
fiss =
0.08 mm

A's =
1.76 cm?
4 38.0
(2.01
cm?)

vsd = 7.83
tf/m
vrdl = 4.03
tf/m
asw = 3.57
cmz/m
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As = A's =0.00
1.76 cm2/m
cm2/m
A's =
0.00
cm?/m

Md =
2912
kgf.m/
m

Pos As =
1.21
cm2/m _
A's = As = 12'35 . — vsd = 7.78
0.00 cm A's = tf/m
crﬁzlm 328.0 1.75 cm? vrdl = 4.03
PAR2-Kinf - (1.51 4 8.0 '
Md = cmz2) (2.01 tf/m
4171 ' asw = 3.55

fiss = cma2)
Kgtm/ 1 e~ 1264 1f 0.09 mm cm2/m

Situacdo: GE
As =0.30
cm2/m
A's =0.00
cm2/m

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

Md =
3258
kgf.m/

Pos As =
1.36

cm2/m _

A's = ASTLSO oo | vsd=819
0.00 tf/m

cm3/m 328.0 1.68 cm? vrdl = 4.03

PAR2-Jinf Md = (.51 4 8.0 t/m

4001 cm?) 201 | =373

fiss = cm?)
KOtM/ | g = 128211 0.12 mm cme/m

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

Neg As =
1.68
cm2/m
A's =
0.00
cm2/m

Md = _
3492 As =146 . vsd = 8.75

cm?2 A's =
kg:ﬁm/ 3 8.0 1.59 cm? Vrdtlf/_m4 03
PAR2-linf Pos (1.51 4 28.0 tf,'m '

As = cm?) (2.01 asw = 3.98

fiss = cm?)
crln?/?‘n 0.14 mm cm?/m

110

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 ) Casal

Nossa agua é o futuro

A's =
0.00
cmz/m
Md =
3791
Kat.m/ | £y = 1254 tf
m Situacéo: GE
As =0.14
Neg ?555 cm2/m
cm2/m A's =0.00
' = cm2/m
0.00
cm?/m
Md =
3651
kg;'qm/ Fd = 9.06 tf
Situacdo: GE
Pos As = As —20.47
1.53 cmz#/m
cm2/m A's =0.00
A's = cmz/m As =1.53 vsd = 8.65
0.00 cm? As= tf/m
. crﬁzlm 3080 1.53 cm= vrdl =4.03
PAR2-Hinf Md = (1.51 3 28.0 t/m '
3651 cm?) (LSL 1 sw = 3.94
kgf.m/ fiss = cm?) cmz/m
n'] Fd = 9.06 tf 0.14 mm
Situacdo: GE
vy | sz | A0
1.53 :
cm2/m A's =0.00
A's = cmz/m
0.00
cmz/m
Md =
k3g¥3n71 / Fd = 3.18
rﬁ Fd = 6.40 tf tf
Situacdo: GE | Situacéo:
As =0.82 GE
Pos ?55; cmz/m As = 1.94
cm2/m A's = 0.00 cmz/m
g = cmz/m A's=0.00 | As=1.94 vsd = 9.18
0.00 cmz/m cm?2 A's = tf/m'
| cmz/m 408.0 | LBOCM® |41 = 4.08
PAR2-Ginf Md = (2.01 4 28.0 t/m '
3539 cm?) (201 osw = 4.24
kgf.m/ Fd =3.18 fiss = cm?) em2/m
n.1 Fd = 6.40 tf tf 0.08 mm
Situacdo: GE | Situacéo:
Neg As = As =0.73 GE
148 cmz/m As =1.86
cm2/m A's =0.00 Icm2/m
A's = cm2/m A's =0.00
0.00 cm?/m
cm?/m
. Md = Fd = 3.13 tf Fd =6.53 | As =2.36 A's = vsd = 9.42
PAR2-Fin Pos 3767 | Situacdo: GE tf cm? 2.23cm? tf/m
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kgf.m/ As =121 Situagéo: 528.0 528.0 vrdl = 4.15
m cm2/m GE (2.51 (2.51 tf/m
A's =0.00 As = 2.36 cm?) cm?) asw =4.38
As = cm2/m cm2/m fiss = cmz/m
1.58 A's=0.00 | 0.08 mm
cm2/m cm2/m
A's =
0.00
cm2/m
Md =
k3‘f‘4n3 / Fd = 6.53
grﬁ Fd = 3.13 tf tf
Situacdo: GE | Situacéo:
_ As =1.07 GE
Neg ?ZZ cm2/m As =223
cm2/m A's = 0.00 cmz/m
N = cm2/m A's = 0.00
0 00_ cm2/m
cm2/m
Md =
k3¥5n71 / Fd = 9.06
grﬁ Fd = 0.19 tf tf
Situacdo: GE | Situacéo:
Pos As = As =155 GE
1 55 cm2/m As = 2.66
crrizlm A's =0.00 cm2/m
A's = cmz/m A's =0.00 | As =2.66 vsd = 9.47
cm2/m cm?2 A's = o
0.00 tf/m
. cm2/m 628.0 2.50 cm? vrdl = 4.15
PAR2-Einf Md = (3.02 5 28.0 t/m '
- cm?2) (2.51 _
3367 _ fiss = ) asw = 4.43
kgf.m/ Fd = 9.06 iss = cm?) cm2/m
m Fd = 0.19 tf tf 0.08 mm
Situacdo: GE | Situacéo:
Ne As = As =1.39 GE
9 1 4I cmz/m As =2.50
cmz2/m A's =0.00 cmz/m
A's = cmz/m A's = 0.00
0.00 cm2/m
cm2/m
Md =
3749
Fd = 10.33
kgIT.]m/ tf
Situacdo:
_ GE _
Pos | A2 as=281 |AZ28L) ) vsd=936
' cm2/m - tf/m
cm2/m A's = 0.00 6 28.0 2.62 cm?2 vrdl = 4.15
PAR2-Dinf A's = emz/m (3.02 5 28.0 t/m
0.00 cm?) (2.51 asw = 4.37
cm2/m fiss = cmz2) cm_zlm.
Md = Fd =10.33 | 0.08 mm
- tf
3279 . =
Situagdao:
Neg kg:r.]m/ GE
As = 2.62
cm2/m
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As = A's =0.00
1.37 cm2/m
cm2/m
A's =
0.00
cm?/m
Md =
3913 _
kgf.m/ Fd —tf9.16
m Situacéo:
_ GE
Pos A156; As =274
' cm2/m
eme/m A's = 0.00 | As = 2.74 vsd = 9.0
0.00 cm2/m cm?2 A's = tf7m.
cm2/m 6080 | 242¢em® |\ 412415
PAR2-Cinf Md = (3.02 528.0 t/m '
o cm?2) (2.51 _
k3%4r§ / Fd =9.16 fiss = cm2) aszvm—ZIi;ZS
< tf 0.08 mm
Situacéo:
_ GE
Neg Alsgg As = 2.42
crﬁzlm cm2/m
A's = A's =0.00
0 06 cm2/m
cmz/m
Md =
4222 _
kgf.m/ Fd —tf5.49
m
Situacéo:
_ GE
Pos /2575 As = 2.43
'2 cm2/m
C:?S/T A's =0.00 | As = 2.43 vsd = 8.34
0 06 cmz/m cm? A's = tf7m'
. 528.0 1.82 cm?
2 =
PAR2-Binf CI\T d/ m (2.51 4 28.0 ‘"dtlf /m4'08
- cm?) (2.01 -
2776 _ s 5 asw = 3.88
kaf.m/ Fd =5.49 fiss = cm2) cm2/m
< tf 0.08 mm
Situacéo:
_ GE
Neg /islg As = 1.82
> cm2/m
C/f.‘s/ m A's = 0.00
0.00 cm2/m
cm?/m
Md = Fd =1.03 _
2711 tf As = 1.35 o vsd = 5.59
. ~ . cm A's =
kgf.m/ Situacéo: tf/m
m GE 328.0 1.35 cm? vrdl = 4.03
PAR2-Ainf Pos _ (151 328.0 o
As =0.34 tf/m
_ cm2) (1.51 _
As = cm2/m S asw = 2.54
1.13 A's =000 | Mss= cm?) cmz2/m
: o 0.08 mm
cm2/m cm?/m
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A's =
0.00
cm?/m
Md =
2711 _
kgf.m/ Fd —tf1.03
m Situagéo:
GE
Neg As = As = 1.12
1.13 cmz/m
cm#/m A's = 0.00
A's = o
0.00 cm2/m
cm3/m
Md =
27 Fa=021
9 Fd = 1.01 tf tf
Situacdo: GE | Situacéo:
Pos As = As =0.37 GE
1 15 cm2/m As = 0.51
crﬁzlm A's =0.00 cm2/m
A's = cm2/m A's=0.00 | As=1.35 _
S = cmz/m cmz A's = vsd f7 241
c(r)ﬁglom 388.0 1.35 cm? vrd?l :m4 03
PARSinf — (1.51 3 28.0 f/ '
I;A?dll cm?) (151 ast —ml 10
Fd =0.21 fiss = cm2) o
kgf.m/ f 0.02 mm cm2/m
m Situacéo:
PE
Neg As = As = 0.02
1.13 cm2/m
cm?/m A's = 0.02
A's = o
0.00 cm2/m
cm?/m
Md =
2711 —
kgf.m/ Fd —#3.81
m Situacéo:
Pos As = As EEl 98
i
. A's=120 | As=1.98 _
A's = cm2/m em? Als = vsd f7 1.63
cmeim 4980 | 2020me | | 0T oo
PARLinf — (2.01 4 28.0 :
o cm?) (2.01 tf/mo 75
_ e = 5 asw = 0.
kgf.m/ Fd —#3.81 Of(fl)ismm cm?2) cm2/m
m Situacéo:
PE
Neg | As= As = 2.02
1.13 em2/m
cm?/m A's = 1.15
A's = o
0.00 cm?/m
cm3/m
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9.4 RESERVATORIO - PAVIMENTO TOPO

9.4.1 Dados do reservatorio

TOPO fck = 300.00 kgf/cm? | 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¢é&o
s (kgf/m?) tura Defor
. Pare Caso Tl | m. X
Peso | Acidental
Element H Elgva Nivel | Prop | Revestim des | Tota Base To Caio T2 | Defor
0 cao rio ento Outra I po (°C) m.Y
S (%o)
375. 661.
L1 15. | 400 | 25996 | 00 150.00 | 0.00 | 50
(RES2) | 00 : .00 | kgf/ | 13650 | 0.00 | kgf/
m2 m2
558. 225,
(CFC’)AHSH 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
ONtenc | oo ' .00 | kgff 0.00 0.00 | kgf/ | .00 | ©
Ges) m m
558. 225,
Eﬁﬁé‘ﬁ 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
(Conteng | ‘5 : .00 | kgff 0.00 0.00 | kgf/ | .00 | ©
Ges) m m
558. 225,
(Eﬁﬁtze'r?g 15. | oo | 26030 | 75 0.00 0.00 | 00 | 1192 | 0.0
0 00 ' .00 | kgff 0.00 0.00 | kgf/ | .00 | ©
oes) m m
558. 225,
EARtZ'C 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
(Conteng | ‘5 : .00 | kgf/ 0.00 0.00 | kgf/ | .00 | ©
oes) m m
558. 225,
(Eﬁﬁtzér? 15. | oo | 26030 | 75 0.00 0.00 | 00 | 1192 | 0.0
ONtene | oo | .00 | kgf/ 0.00 0.00 | kgf/ | .00 | 0O
bes) m m
558. 225,
(Eﬁﬁéf 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Ontenc | : .00 | kgf/ 0.00 0.00 | kgf/ | .00 | ©
oes) m m
558. 225,
(Eﬁfféf 15. | oo | 26030 | 75 0.00 0.00 | 00 | 1192 | 0.0
ONtenc | oo : .00 | kgf/ 0.00 0.00 | kgf/ | .00 | ©
oes) m m
558. 225,
('(D:’gﬁtzér? 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
ontenc | : .00 | kgff 0.00 0.00 | kgf/ | .00 | ©
bes) m m
558. 225,
(Eﬁﬁé'r'f 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
ONtenc | oo ' .00 | kgf/ 0.00 0.00 | kgf/ | .00 | ©
des)
m m
(ggrfi: 15. | oo | 26030 | 558. | 0.00 | 000 | 225 | 1192 | 0.0
ONtenc | oo ' .00 75 0.00 000 | o0 | .00 | O
des)
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kgl kgl
m m
558. 225.
(E’;Eé' r‘]] 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Son) S| oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
m m
558, 225.
(Eﬁﬁtze':f 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
A S| oo | O 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 225.
(Eﬁrﬁize'# 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Son) ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 225.
(Féﬁﬁtzér':" 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
A S| oo | O 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 225,
(Eﬁm'r']\‘ 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Som ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 225.
(Eﬁ':tzér? 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
A Sl oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 225.
(ciﬁfﬁ 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Gom) ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558, 225,
(Eﬁm‘ r’f 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
P ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
m m
558, 225.
(Eﬁﬁt“j 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Son) Sl oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
m m
558. 225.
(Eﬁﬁfe' nC 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
Gos) Sl oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
m m
558. 225.
(Eﬁﬁttr? 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Son) S| oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
m m
558, 225.
(Eﬁstt r']E 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
A S| oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 225,
(gﬁritr']: 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Bom) ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 225.
(E/gﬁttr? 15. | 00 | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
onteng | oo | O 00 | kgf/ | 0.0 0.00 | kgf/ | .00 | 0O
des) m m
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558. 225,

(Eﬁﬁt‘;’j 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

3es) oo | 00 | kgf/ | 000 | 000 | kgf/ | .00 | O
m m
558, 225,

(gm‘é‘r: 15. | o0 | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

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

(Eﬁm}f 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

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

(Eﬁﬁt‘;‘f 15. | o0 | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) Sl oo | ™ 00 | kgf/ | 0.00 | 0.00 | kgf/ | .00 | O
m m
558. 225.

(E/;Et‘;# 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

5es) loo | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
m m
558. 225,

(Eﬁﬁf;\]" 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

ses) Sl oo | ™ 00 | kgf/ | 000 | 0.00 | kgf/| .00 | O
m m
558 225,

(Eﬁﬁt‘;\' 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) | 00| 7 00 | kgf/ | 000 | 000 | kgf/ | .00 | O
m m
558. 225,

(Fc’:/gﬁttr? 15. | o | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) Sl oo | © 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
m m
558. 150.

(C'::)AmRei 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
NS oo | % 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
oes) o A

558,

(CiﬁtReb;] 15. | oo | 26030 | 75 000 | 0.00 | 99| 1192 | 0.0

des) | 00| 00 | kgt/ | 000 | 000 | 9| 00 | 0
m
558. 150.

(CF;ﬁtReZ] 15 | oo | 26030 | 75 0.00 | 000 | 00 | 1192 | 0.0

3es) oo | 00 | kgf/ | 000 | 000 | kgf/ | .00 | O
m m
558. 150.

(Ciﬁsi 15. | o0 | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

des) Sl oo | ™ 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
m m
558. 150.

<c'2’2$§1 15. | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0

5es) loo | 00 | kgf/ | 000 | 0.00 | kgf/ | .00 | O
m m
558. 150.

(gfnﬁég 15. | o0 | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
oG | oo | & 00 | kgf/ | 0.00 | 0.00 | kgf/ | .00 | O
oes) o g

(génféﬁ 15. | 400 | 26030 | 558. | 0.00 | 0.00 | 150. | 1192 | 0.0
des) | 00| 00 | 75 000 | 000 | 00 | 00 | O
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kgl kgl
m m
558. 150,
(cF:)c?anﬁ 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Son) S| oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
m m
558, 150,
(goAnFiéﬁ 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
A S| oo | O 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 150.
(gfnféﬁ 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Son) ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 150,
((F:J?nF:iﬁ 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
A S| oo | O 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 150.
(goAanéﬁ 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Som ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 150.
(ggnﬁz 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
A S| oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558. 150,
(gﬁnRtéﬁ 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Gom) ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | 0O
m m
558, 150,
(ggnfég 15. | oo | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
P ¢l oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
m m
558, 150.
(gﬁn'fég 15. | o | 26030 | 75 0.00 000 | 00 | 1192 | 0.0
Son) Sl oo | © 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
m m
558. 150.
(ggnfgi 15 | oo | 26030 | 75 000 | 000 | 00 | 1192 | 0.0
onteng | oy | 0 00 | kgf/ | 0.00 0.00 | kgf/ | .00 | O
oes) m m
558.
(ggnfgﬁg 15. | o | 26030 | 75 0.00 0.00 géofc/’ 1192 | 0.0
Gaey | 00 .00 kgqf/ 0.00 0.00 | “9 1 00 | 0
127,
(g:nfi‘:’ 15. | oo | 26030 | 50 000 | 0.00 ﬁ'of(;’ 272. | 0.0
ONtenc | oo : .00 | kgf/ 0.00 0.00 | <9 00 | 0
bes) m m
127,
(gc?nlz\;gﬁg 15. | oo | 26030 | 50 0.00 0.00 %}? 272. | 0.0
Gaey | 00 .00 krgnf/ 0.00 0.00 | ‘91 00 | 0
127,
(gﬁnféﬁ 15. | 00 | 26030 | 50 0.00 0.00 g.ofc/) 272. | 0.0
ONtenc | oo | ¥ 00 | kgf/ 0.00 0.00 | 9 0 | o
des) m m
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9.4.2 Resultados do reservatorio

TOPO

fck = 300.00 kgf/cm?

E = 268384 kgf/cm?

Peso Espec = 2500.00 kgf/m3

Lance 2

cobr =3.00 cm

9.4.2.1 Reservatorio contengdes

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 = 7.67 _ As=374| ., _
e e
paRl | 1036 | 1.69 2590 1537 2100 | pg3cio | 2190 | pg0ci14
-12.84 -0.56 c/10 c/20
(7.85 (3.46 (3.93 (3.59
cm2/m) cmz/m) cm2/m) cmz/m)
As=198 | As=160 | A's=151| A's=1.60
4.48 6.34 cm2/m cmz/m cmz/m cmz/m
PAR2-A 1 07 O 29 896 649 26.3¢c/15 | 86.3¢c/19 | 86.3¢c/20 | ©6.3 c/19
' ' (2.08 (1.64 (1.56 (1.64
cm2/m) cm2/m) cm2/m) cm2/m)
AS =305 | As=123 | A3 =501 =123
2 2
517 | 5.03 #10.0 cmz/m 210.0 cmz/m
PAR2-B 1861 215 26.3 ¢/25 26.3 ¢c/25
-3.98 -0.15 c/20 c/17
(1.25 (1.25
(3.93 cm2/m) (4.62 cm2/m)
cm2/m) cm2/m)
Azr:jrf“ As=1.23 | A ;:Zfrﬁ% A's = 1.23
575 | 525 #10.0 cm=/m #10.0 cmz/m
PAR2-C ) : 1463 172 . 26.3 ¢/25 : 26.3 c/25
-5.40 -0.14 c/20 c/19
(1.25 (1.25
(3.93 cmz/m) (4.13 cmz2/m)
cm2/m) cm2/m)
As = 3.95 _ A's =412 .
cmeim | A5=23 | "o | A3 =128
PAR2-D | 293 | 476 1 5 175 p100 | g6 3¢5 | 2190 | ge3cizs
-5.55 -0.14 c/19 c/19
(1.25 (1.25
(4.13 cm2/m (4.13 cmz/m
cm?/m) ) cm?/m) )
As = 3.80 _ As=393| . _
cm2/m Air;Z/lr'nzg cm2/m A sn;z/lr{qm
pAR2-E | 280 | 38 1 55, 180 210.0 1 pgacios | 2200 1 pga s
-4.16 -0.13 c/20 c/19
(3.93 (1.25 (4.13 (1.25
cm2/m) cmz/m) cm2/m) cmz/m)
As=345 | As=121 | As=353 | A's=1.21
5 69 414 cm2z/m cm2/m cmz/m cmz/m
PAR2-F 1 86 O 13 1567 184 28.0c/14 | 86.3¢c/25 | 28.0c/14 | ©96.3 c/25
: ' (3.59 (1.25 (3.59 (1.25
cm2/m) cm2/m) cm2/m) cm2/m)
6.32 4.77 As=320 | As=121 | As=323 | A's=1.21
PAR2-G | 5 012 1574 186 cmz/m cm2/m cmz/m cmz/m
' ' 28.0¢c/15 | 6.3¢c/25 | 98.0¢c/15 | 6.3 ¢c/25
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(3.35 (1.25 (3.35 (1.25
cm?3/m) cm?3/m) cm?3/m) cm3/m)
As=325| As=121 | A's=3.23| A's=1.21
745 504 cm?/m cm2/m cm2/m cm2/m
PAR2-H| 49 0.12 1585 185 28.0¢c/15 | 86.3¢c/25 | @8.0¢/15 | @6.3 ¢/25
' ' (3.35 (1.25 (3.35 (1.25
cm2/m) cm?/m) cm2/m) cm?/m)
As=329 | As=121 | A's=3.18| A's=1.21
927 4.69 cm2/m cm2/m cm2/m cm2/m
PAR2-I 0.00 O 11 1602 184 28.0¢c/15 | 6.3¢c/25 | @6.3c/9 26.3 c/25
: ' (3.35 (1.25 (3.46 (1.25
cm2/m) cm2/m) cm2/m) cm?/m)
As=330 | As=1.21 | A's=3.13 | A's=1.21
12.44 548 cm2/m cm2/m cmz/m cm2/m
PAR2-J 0 '00 0 11 1609 181 28.0c/15 | 96.3c/25 | ©6.3c/9 26.3 c/25
' ' (3.35 (1.25 (3.46 (1.25
cm2/m) cm?/m) cm2/m) cm?/m)
As=329 | As=1.21 | A's=3.07 | A's=1.21
1278 4.98 cm2/m cm2/m cmz/m cmz/m
PAR2-K 0 60 O 10 1605 177 28.0¢c/15 | 6.3¢c/25 | ©88.0¢c/16 | ©86.3 ¢c/25
' ' (3.35 (1.25 (3.14 (1.25
cm2/m) cm2/m) cm2/m) cm?/m)
As=325| As=121 | A's=296 | A's=1.21
14.23 4.05 cm2/m cmz/m cmz/m cmz/m
PAR2-L 0 '00 0 10 1582 178 28.0¢c/15 | 6.3¢c/25 | ©88.0¢c/16 | ©86.3 ¢c/25
' ' (3.35 (1.25 (3.14 (1.25
cm2/m) cm2/m) cm2/m) cm2/m)
As=314 | As=1.19 | A's=2.84 | A's=1.19
cm2/m cm2/m cm2/m cm2/m
PARE | T | 420 | 1542 177 | #6.3c/9 | 86.3¢/25 | 88.0¢/17 | £6.3 /25
' : (3.46 (1.25 (2.96 (1.25
cm3/m) cmz/m) cm3/m) cm3/m)
As=3.14 | As=1.19 | A's=271| A's=1.19
11.27 4.00 cm?/m cm2/m cm2/m cm2/m
PAR2-N | 5 -0.10 1530 180 26.3¢/9 | 86.3¢c/25 | 26.3¢c/11 | 26.3c/25
' ' (3.46 (1.25 (2.83 (1.25
cm2/m) cm2/m) cm2/m) cm?/m)
As=3.07 | As=163 | A's=237 | A's=1.63
7 99 297 cm2/m cm2/m cm2/m cm2/m
PAR2-O 0 o5 O 16 1480 413 28.0¢c/16 | 26.3¢c/19 | 28.0¢c/20 | 6.3 ¢c/19
) ' (3.14 (1.64 (2.51 (1.64
cm2/m) cm?/m) cm2/m) cm?/m)
As=231| As=163 | A csm_2/4rﬁO7 A's = 1.63
133 6.01 cm2/m cm2/m 210.0 cm2/m
PAR3 2 43 O 53 1756 649 28.0 c/20 | 6.3 c/19 o /1§ 26.3 c/19
' ' (2.51 (1.64 (1.64
cm2/m) cma/m) (4.13 cm2/m)
cm?/m)
fls6_1 As=7.78 | A's=6.42 | A's =5.98
11.14 | 0.93 emm | SO0 | Gloo | Dias
PARA-A | 4205 | 2560 | 1962 1044 "::1/?'70 ¢/10 c/12 ¢/20
(7.85 (6.54 (6.14
(11.83 cmz/m) cmz/m) cmz/m)
cm?3/m)
0.00 0.73 As=151 | As=160 | A's=2.16 | A's =1.60
PAR4-B | 55 347 493 183 cmz/m cm2/m cm2/m cm2/m
) ' 26.3¢c/20 | 96.3c/19 | 6.3c/14 | 96.3 c/19
120
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(1.56 (1.64 (2.23 (1.64
cm?3/m) cm?3/m) cm?3/m) cm3/m)
As=151 | As=160 | A's=151| A's=1.60
0.07 1.02 cm?/m cm2/m cm2/m cm2/m
PAR4-C | 4 18 3 77 389 83 26.3¢/20 | 6.3¢c/19 | 86.3¢/20 | ©6.3¢c/19
) ' (1.56 (1.64 (1.56 (1.64
cm2/m) cm?/m) cm2/m) cm?/m)
As=151 | As=160 | A's=151| A's=1.60
277 1.03 cm2/m cm2/m cm2/m cm2/m
PAR4-D 3 o1 3 89 401 69 26.3¢/20 | 26.3¢c/19 | 86.3¢/20 | 6.3 ¢c/19
) ' (1.56 (1.64 (1.56 (1.64
cm2/m) cm2/m) cm2/m) cm?/m)
As=151 | As=1.60 | A's=1.63 | A's=1.60
6.67 0.96 cm2/m cm2/m cmz/m cm2/m
PAR4-E 450 372 421 73 26.3¢/20 | 6.3¢c/19 | ©6.3¢c/19 | ©86.3 c/19
) ' (1.56 (1.64 (1.64 (1.64
cm2/m) cm?/m) cm2/m) cm?/m)
As=229 | As=121 | As=229 | A's=1.21
10.35 081 cm2/m cm2/m cmz/m cmz/m
PAR4-F -4.86 3 36 425 76 28.0¢c/20 | 6.3¢c/25 | ©8.0¢c/20 | ©86.3 ¢c/25
) ' (2.51 (1.25 (2.51 (1.25
cm2/m) cm2/m) cm2/m) cm?/m)
As=229 | As=121 | A's=229 | A's=1.21
13.53 0.62 cm2/m cm2/m cmz/m cmz/m
PAR4-G _4‘93 2 91 411 78 28.0¢c/20 | 6.3¢c/25 | ©88.0¢c/20 | @86.3 ¢c/25
) ' (2.51 (1.25 (2.51 (1.25
cm2/m) cm2/m) cm2/m) cm2/m)
As=229 | As=121 | As=229 | A's=1.21
15.98 0.43 cm2/m cm2/m cm2/m cm2/m
PAR4-H 467 243 401 80 28.0¢c/20 | 26.3¢c/25 | 28.0¢c/20 | ©86.3 ¢c/25
) : (2.51 (1.25 (2.51 (1.25
cm3/m) cmz/m) cm3/m) cm3/m)
As=229 | As=121 | A's=229 | A's=1.21
1759 0.62 cm?/m cm2/m cm2/m cm2/m
PAR4-1 | "1'10 283 437 80 28.0¢/20 | 26.3¢c/25 | @8.0¢c/20 | @6.3 ¢/25
' ' (2.51 (1.25 (2.51 (1.25
cm2/m) cm2/m) cm2/m) cm?/m)
As=229 | As=121 | A's=229 | A's=1.21
18.72 0.78 cm2/m cm2/m cm2/m cm2/m
PAR4-J -3.56 3 24 458 79 28.0¢c/20 | 26.3¢c/25 | 28.0¢c/20 | @26.3 ¢c/25
) ' (2.51 (1.25 (2.51 (1.25
cm2/m) cm?/m) cm2/m) cm?/m)
As=229 | As=121 | A's=229 | A's=1.21
19.03 0.88 cm2/m cm2/m cmz/m cm2/m
PAR4-K _2'71 3 56 464 87 28.0¢c/20 | 6.3¢c/25 | 88.0¢c/20 | ©86.3 c/25
) ' (2.51 (1.25 (2.51 (1.25
cm2/m) cm?/m) cm2/m) cm?/m)
As=229 | As=121 | As=229 | A's=1.21
18.09 0.89 cm2/m cm2/m cm2/m cm2/m
PAR4-L -1.60 3 7 452 113 28.0¢c/20 | 6.3¢c/25 | 88.0¢c/20 | ©86.3 c/25
) ' (2.51 (1.25 (2.51 (1.25
cm2/m) cm2/m) cm2/m) cm?/m)
As=229 | As=121 | A's=229 | A's=1.21
cm2z/m cm2/m cmz/m cmz/m
PARA | 1032 1 128 a7 121 | 88.0c/20 | 96.3c/25 | ©8.0c/20 | £6.3 c/25
) ' (2.51 (1.25 (2.51 (1.25
cm2/m) cm2/m) cm2/m) cm2/m)
13.00 1.27 As=151 | As=160 | A's=151| A's=1.60
PARA-N | "5 00 -3.20 291 122 cm2/m cm2/m cm2/m cm2/m
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Estudos e Projetos de Engenharia

A ) CaSalL

NOSSa <V!(V]Ux] e o tuturo

26.3¢/20 | 26.3¢c/19 | ©6.3¢c/20 | @6.3 c/19
(1.56 (1.64 (1.56 (1.64
cm2/m) cm2/m) cm2/m) cm2/m)
As = As=8.12 | A's =522 | A's=7.56
11.07 cm2/m cm2/m cmz/m
21.24 1.00 cm2/m @12.5 210.0 @12.5
PARA-O | 3000 | -2739 | 2™ 1941 g100ci7 | /15 c/15 c/16
(11.22 (8.18 (5.24 (7.67
cm2/m) cm?/m) cm2/m) cm?/m)
As = _ A's =
001 |ASZA09) 1250 | As=3.33
cm2/m cm2/m cm2/m
pARs | 11646 1 453 | 51,0 805 012.5 210.0 2160 | 28.0c/14
-24.31 | -11.26 c/19
c/11 (4.13 c/19 (3.59
(11.16 cm'2/m) (10.58 cm2/m)
cm2/m) cm2/m)
As =8.02 _ A's =6.18 .
i e
paRe | 264 | 187 1717 413 2125 | p63ci18 | 2125 | ge3ciis
-24.90 -1.34 c/15 (1.73 c/19 (1.73
(8.18 cmlzlm) (6.46 cm'2/m)
cm2/m) cm2/m)
As =8.23 _ A's = 3.81 .
s
paR7 | 866 | 139 1 450 166 o125 1 peacis | 200 | pgacia
-6.40 -1.26 c/14 (173 c/20 (1.30
(8.77 ;) (3.93 3
cm2/m) cm2/m) cm2/m) cm2/m)
Air;z?rf‘o As =166 | A's=3.48 | A's=1.26
8.94 1.20 212.5 cm2/m cm2/m cm2/m
PARS8 3 68 1 00 3496 166 c/1.4 26.3¢/18 | 28.0c/14 | @6.3c/24
: : (8.7 (1.73 (3.59 (1.30
cmé/m) cma2/m) cm2/m) cm2/m)
As = 8.53 As = 1.71 A's = 3.62 A's = 1.26
cm2/m em2/m cm2/m cm2/m
pARg | %12 | 133 3625 166 el25 1 e3cis | 2190 | ge3cioa
-3.25 -0.95 c/14 (173 c/20 (1.30
(8.77 cmzlm) (3.93 cma/m)
cm2/m) cm2/m)
AS =09 | As=200 | A3 =510 A =126
2 2
917 | 174 212.5 cmz/m 210.0 cmz/m
PAR10 3727 166 28.0 c/25 26.3 c/24
-3.17 -0.91 c/12 (2.01 c/20 (1.30
(10.23 vy (3.93 crmaim
cm?3/m) ) cm?3/m) )
AS=OOL | as=178 | A% =S85 as =126
2 2
917 | 065 312.5 cmz/m 210.0 cmz/m
PAR11 3797 166 26.3 c/17 26.3 c/24
-2.98 -1.01 c/13 (1.83 c/20 (1.30
(9.44 cm.2/m) (3.93 cmélm)
cm2/m) cm2/m)
As = 8.97 _ A's = 3.89 .
cmim | #3747 | o | K512
paR12 | 214 | 182 3838 167 0125 | e3cn7 | 2100 | e 3c04
-2.77 -1.16 c/13 (1.83 c/19 (1.30
(9.44 ) (4.13 3
cm2/m) cma2/m) cm2/m) cm2/m)
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Estudos e Projetos de Engenharia Nossa agua é o futuro
AS=D99 | as=180 | A2 =599 A =126
cm2/m cm2/m
PaR13 | S| 1B aga 167 2> | ee3car | 700 | g63cl2a
' ' (9.44 (183 (4.13 (1.30
cm2/m) cm?/m) cm2/m) cm?/m)
AS =B34 | As=170 | A2 =392 A =126
cm2/m cm2/m
PARL | S | L2 | 383 167 225 | ee3cinr | 200 | e63ci24
' ' (.44 (1.83 (413 (1.30
" 2 " 2
cm2/m) cm2/m) cm2/m) cm2/m)
As=871 | As=174 | ASZ387 | pgog 03
cm2/m cm2/m cm#/m cm2/m
913 | 1.21 210.0
PAR15 2 45 1 12 3800 167 210.0¢/9 | 26.3c/17 o /2'0 26.3 ¢/25
: ' (8.73 (1.83 (3.03 (1.25
cm2/m) cm2/m) cmz/m) cm2/m)
AS =289 1 as=1.98 | A2 =S80 a5 =126
918 | 1.20 g12.5 cmz/m 310.0 cmz/m
PARI6 | Sos | 5oa 3746 167 P 8.0 c/25 o 6.3 c/24
' ' (10.23 (2.01 (3.93 (1.30
cm23/m) cmz/m) cm23/m) cmz/m)
AS 040 | As=169 | A3 =398 | A =126
925 | 1.19 @12.5 cmz/m #10.0 cmz/m
PAR17 2 04 O 84 3676 167 c/1.4 26.3 ¢/18 c/26 26.3 ¢c/24
' ' (8.77 (1.73 (3.93 (1.30
cm?/m) cmz/m) cm?/m) cmz/m)
Air:frfz As=164 | A's=350 | A's = 1.26
930 119 2125 cm2/m cm2/m cm2/m
PARIS | 50 | e 3595 167 A 26.3c/18 | 28.0c/14 | 96.3c/24
: : @77 (1.73 (3.59 (1.30
cmé/m) cma2/m) cm2/m) cm2/m)
Aigzﬁﬁz As=164 | As=351 | A's = 1.26
2 2 2
10.21 | 1.66 212.5 cmz/m | cm?m cm2/m
PAR1S | 70 | a3 3551 166 1A 26.3c/18 | 28.0c/14 | ©6.3c/24
: : @77 (1.73 (3.59 (1.30
cmé/m) cma2/m) cma2/m) cm2/m)
Air:,_,?&? As=165| A's=4.30 | A's = 1.26
6.86 297 2125 cm2/m cm2/m cm2/m
PAR20 | 350 | 553 3216 169 /1A #6.3c/18 | 28.0c/11 | ©6.3c/24
: : @77 (1.73 (4.57 (1.30
cmé/m) cma/m) cm2/m) cm2/m)
As = o —
1242 | As=501 |~ srr;2/7rﬁ59 A's = 4.28
cm2/m cm2/m cm2/m
PAR21 | 11390\ 509 | 2726 1194 0160 | g80c/i0 | 299 | g80c/11
: : c/16 (5.03 .85 (4.57
(:(#Zzﬁn?) cm2/m) cm2/m) cm2/m)
005 | 453 Ai;jﬁ“ As=1.23 | As=229 | A's = 1.75
PAR22 2 31 2 19 2031 609 210.0 cm2/m cm2/m cm2/m
’ ’ c/lé 26.3¢/25 | 88.0c/20 | 26.3¢c/17
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ENCIBRA S.A. A ) CdSal
Estudos e Projetos de Engenharia Nossa agua é o futuro
(4.91 (1.25 (2.51 (1.83
cm?3/m) cm?3/m) cm?3/m) cm3/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 cmz/m
PAR23 | 7361 | -30.0a | 19 ATL | 125¢/5 | #1257 | #1609 | 212517
(24.54 (17.53 (22.34 (17.53
cm2/m) cm2/m) cm2/m) cm?/m)
As = As = A's = ?6842
26.71 17.62 24.86 leZ/I’TI
115.63 | 11.68 cm2/m cm2/m cm2/m
PAR24 | 10720 | -20.03 | 3834 4397 | 516.0¢/7 | #12.5¢/6 | 816.0c/8 “Cﬁzo
(28.72 (20.45 (25.13
cmz/m) cmz/m) cmz/m) (16.76
cm2/m)
As= | As=4.63 1A138; A's = 4.58
12.61 cm2/m cm.2/m cm2/m
36.04 8.36 cm2/m 210.0 210.0
PAR2S | 7605 | -4.65 726 1637 | 4100c/6 | c/16 “:;1/‘15'70 /17
(13.09 (4.91 (4.62
cmz/m) cmz/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 cm?/m
Barra Ppﬁgfj) 28.0 c/8
(6.28 cm?/m)
As =14.20
PAR4-O cmz/m
Barra | paRot -2937 #12.5 c/8
(15.34 cm?/m)
As = 2.33 cm?/m
Barra PIZA&F;:%A -1156 26.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra PPAARRZZ'IA -637 6.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm2/m
Barra ';'?‘A\F‘I;%l 26.3 ¢/13
(2.40 cm?/m)
As =5.89 cm?/m
Barra Péfééo -1107 210.0 ¢/13
(6.04 cm3/m)
As = 7.95 cm?/m
Barra Eﬁsg -2145 8.0 c/6
(8.38 cm?/m)
As = 2.28 cm?/m
Barra PZ??FESO 26.3 ¢/13
(2.40 cm?/m)
As = 6.02 cm3/m
Barra | | pan -387 8.0 c/8
(6.28 cm?/m)
As =5.19 cm?/m
Barra PIZAF\QESA -94 26.3 ¢c/6
(5.20 cm?/m)
Barra PAR2-A -713 As = 2.28 cm?/m
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ENCIBRA S.A. A ) CdSal
Estudos e Projetos de Engenharia Nossa agua é o futuro
PAR2-B 26.3 ¢/13
(2.40 cm?/m)
As = 4.74 cm2/m
Barra PPAARRZZ-(? -2094 210.0 c/16
(4.91 cm?/m)
As = 2.28 cm?/m
Barra | paro 06.3 c/13
(2.40 cm?/m)
As = 3.05 cm?/m
Barra | DhRoO 11198 28.0 c/16
(3.14 cm?/m)
As = 5.38 cm2/m
Barra PPAAFgl'g -2275 #10.0 c/14
(5.61 cm?/m)
As = 2.28 cm?/m
Barra PP:§21_9B 26.3 ¢/13
(2.40 cm3/m)
As = 3.00 cm?/m
Barra | DhRe'C -1167 28.0 ¢/16
(3.14 cm?/m)
As =5.46 cm?/m
Barra PF',“ARRzl'gD -2301 #10.0 ¢/14
(5.61 cm?/m)
As = 2.28 cm?/m
Barra PP:gzl_g 26.3 ¢/13
(2.40 cm3/m)
As = 2.92 cm?/m
Barra Eﬁggg -1204 28.0 ¢/17
(2.96 cm?/m)
As =5.40 cm?/m
Barra F;,AA'Ezlf -2347 10.0 ¢/14
(5.61 cm3/m)
As = 2.28 cm?/m
Barra PPAAF$21-7D 26.3 c/13
(2.40 cm?/m)
As = 2.79 cm?3/m
Barra | pARSTC -1238 08.0 c/18
(2.79 cm3/m)
As =5.14 cm?/m
Barra IT;:%Zl—g -2384 6.3 c/6
(5.20 cm?/m)
As = 2.28 cm2/m
Barra FI,D:F?ZME 26.3 c/13
(2.40 cm?/m)
As = 2.59 cm2/m
Barra gﬁggg -1268 28.0 ¢/19
(2.65 cm2/m)
As = 5.00 cm?/m
Barra PPAARRZl'SG -2411 6.3 c/6
(5.20 cm?/m)
As = 2.28 cm?/m
Barra 5:521?: 26.3 ¢/13
(2.40 cm2/m)
As = 2.64 cm?2/m
Barra Eﬁ;gﬁ -1294 8.0 ¢/19
(2.65 cm?/m)
As =5.03 cm?/m
Barra PPAAF%'Z' -2426 6.3 c/6
(5.20 cm?/m)
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ENCIBRA S.A. A ) CdSal
Estudos e Projetos de Engenharia Nossa agua é o futuro
As = 2.28 cm?/m
Barra PPAARRzl_é 26.3 c/13
(2.40 cm?/m)
As = 2.68 cm?/m
Barra I;/;IEZZI;I -1314 28.0 ¢/18
(2.79 cm3/m)
As =5.04 cm2/m
Barra i’:ﬁi; -2427 26.3 c/6
(5.20 cm?/m)
As = 2.28 cm2/m
Barra PPAA‘RRzl_E' 26.3 ¢/13
(2.40 cm2/m)
As = 2.70 cm3/m
Barra FF,’QSZZ_'J' -1326 28.0 ¢/18
(2.79 cm?/m)
As =5.01 cm2/m
Barra I:‘;\izlg -2414 6.3 cl6
(5.20 cm?/m)
As = 2.28 cm2/m
Barra gﬁsg 26.3 c/13
(2.40 cm?/m)
As = 2.72 cm2/m
Barra FF,’ ﬁszzji -1336 28.0 c/18
(2.79 cm2/m)
As = 4.94 cm?/m
Barra PPAA'El'lK -2381 26.3 c/6
(5.20 cm?/m)
As = 2.28 cm2/m
Barra 5:521% 26.3 c/13
(2.40 cm?3/m)
As = 2.72 cm?/m
Barra | panon 11332 28.0 c/18
(2.79 cm?/m)
As = 4.83 cm?/m
Barra IT:AAF;% -2332 26.3 c/6
(5.20 cm?/m)
As = 2.28 cm?/m
Barra Ppﬁgzl_oK 26.3 c/13
(2.40 cm?/m)
As = 2.68 cm2/m
Barra | Faban 11316 28.0 c/18
(2.79 cm?/m)
As = 4.76 cm3/m
Barra PQEFZQ'QM -2263 10.0 c/16
(4.91 cm?/m)
As = 2.28 cm?/m
Barra PPAARFégL 26.3 ¢/13
(2.40 cm?/m)
As = 2.61 cm?/m
Barra Eﬁgém -1283 28.0 ¢/19
(2.65 cm?/m)
As = 4.54 cm?/m
Barra | onad' 22182 8.0 /11
(4.57 cm?/m)
As = 2.28 cm?/m
Barra PiggsM 26.3 ¢/13
(2.40 cm3/m)
PAR2-N As = 2.58 cm?/m
Barra | paRr2-0 -1267 8.0 c/19
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Estudos e Projetos de Engenharia Nossa agua é o futuro

(2.65 cm?/m)

As = 4.52 cm2/m
Barra PﬁARFf'?O -2063 8.0 /11
(4.57 cm?/m)

As = 2.28 cm?/m

Barra PiARF;?N 26.3 ¢/13
(2.40 cm3/m)
PARA-B As = 2.28 cm?/m

Barra -469 26.3 ¢/13
PAR7 (2.40 cm3/m)

As = 2.28 cm?/m

Barra | o' -266 06.3 ¢/13
(2.40 cm2/m)
As =2.28 cm?/m
Barra Sﬁgig -79 6.3 ¢/13
(2.40 cm?/m)
PARA-C As =2.28 cm?/m

Barra -524 26.3 c/13

PARS (2.40 cm2/m)
As = 2.28 cm2/m
Barra PIZA&F;BB 26.3 c/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra Eﬁgﬁtg -152 26.3 c/13
(2.40 cm?/m)
As = 2.28 cm2/m
Barra Pﬁféf -599 26.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm2/m
Barra PF/;';F;QC 26.3 c/13
(2.40 cm?3/m)
As = 2.28 cm?/m
Barra | pana -199 06.3 ¢/13
(2.40 cm?/m)
PARA-E As =2.28 cm?/m

Barra -665 26.3 ¢/13

PAR10 (2.40 cm2/m)
As = 2.28 cm?/m
Barra PP£§41_% 26.3 c/13
(2.40 cm?3/m)
As = 2.28 cm?/m
Barra | pango 246 26.3 c/13
(2.40 cm3/m)
As = 2.28 cm?/m
Barra F;,AAF;“l'lF 718 6.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
PAR11
Barra PARA.E 26.3 ¢/13

(2.40 cm?/m)

As = 2.28 cm?/m

Barra EQSXE -295 26.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra Pp'z\lﬁl'g -755 6.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra If :\F?zll%: 26.3 ¢/13
(2.40 cm3/m)
Barra PAR4-F -337 As = 2.28 cm?/m
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PAR4-G 26.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm2/m
Barra PPAARR41'3H -778 6.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra | oo 06.3 c/13
(2.40 cm?/m)
As = 2.28 cm?2/m
Barra | ChnaC -369 06.3 c/13
(2.40 cm?/m)
As = 2.28 cm2/m
Barra Eﬁgﬂ -787 6.3 ¢/13
(2.40 cm3/m)
As = 2.28 cm?/m
Barra Pp:gz 41?: 26.3 ¢/13
(2.40 cm3/m)
As = 2.28 cm?/m
Barra | onh -395 06.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra FI;AAFE‘E -782 6.3 /13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra gﬁgﬁ 26.3 ¢/13
(2.40 cm3/m)
As = 2.28 cm?/m
Barra | [Anc) 423 06.3 c/13
(2.40 cm3/m)
As = 2.28 cm2/m
Barra PPAAF;“l'g -764 6.3 c/13
(2.40 cm3/m)
As = 2.28 cm?/m
Barra PP:FF; jg 26.3 c/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra F'? QFF;Z"Q -447 6.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra i’;ﬁi;‘ -734 26.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra PP£|§41-7K 26.3 c/13
(2.40 cm?/m)
As = 2.28 cm2/m
Barra Eﬁgﬁf -463 6.3 ¢/13
(2.40 cm3/m)
As = 2.28 cm?/m
Barra P:‘ARF?igA -695 6.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra 5:541?_ 26.3 c/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra FF,’ :Ej_',\';l -467 6.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm2/m
Barra PPAAF;“l'g' -647 6.3 c/13
(2.40 cm3/m)
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ENCIBRA S.A. A ) CdSal
Estudos e Projetos de Engenharia Nossa agua é o futuro
As = 2.28 cm?/m
Barra PITAARFZ%IQ\J/I 26.3 c/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra Eﬁgj'\Nﬂ -453 26.3 ¢/13
(2.40 cm3/m)
As = 2.28 cm2/m
Barra PP':\I?Z_(C)) -612 6.3 ¢/13
(2.40 cm3/m)
As = 2.28 cm?/m
Barra PP:‘RR42_?\I 26.3 c/13
(2.40 cm2/m)
As = 2.28 cm?/m
Barra Eﬁgj:('\)' -305 6.3 ¢/13
(2.40 cm?/m)
As = 2.28 cm?/m
Barra i’;ﬁ%z 26.3 c/13
(2.40 cm?m)
As = 2.28 cm?/m
Barra If £§232 -656 26.3 c/13
(2.40 cm?/m)
As = 2.28 cm2/m
Barra 5:5212 26.3 ¢/13
(2.40 cm2/m)
As = 2.87 cm?/m
Barra ITD'?\AIIQ?ZlZ -1291 28.0 c/17
(2.96 cm?/m)
As = 3.41 cm?/m
Barra E’;Sé -1053 8.0 c/14
(3.59 cm?/m)
As = 2.46 cm2/m
Barra Eﬁgi’ -584 8.0 ¢/20
(2.51 cm?/m)
As = 6.24 cm?/m
Barra PP:\FEZZ-%) 216.0 c/20
(10.05 cm?/m)
As =22.87
PAR4-O cmz/m
Barra | pARoa -2121 #12.5 c/5
(24.54 cm?/m)
As = 27.05
PAR24 cm2/m
Barra | paARot ~3942 16.0 ¢/7
(28.72 cm2/m)
As = 4.34 cm?/m
Barra | A0% -2014 616.0 ¢/20
(10.05 cm2/m)
As = 2.44 cm?/m
Barra PPAARRZz'lA 1177 #12.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra ITQF;Z; 212.5 c/20
(6.14 cm3/m)
As = 3.09 cm?/m
Barra PQE&GO -1480 212.5 ¢/20
(6.14 cm3/m)
As = 6.91 cm?/m
Barra Eﬁsg -3117 216.0 c/20
(10.05 cm?/m)
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As = 2.34 cm?/m
Barra | o> 812.5 ¢/20
(6.14 cm3/m)
As =13.29
PAR4-A cmz/m
Barra | " pARSs -2847 10.0 ¢/5
(15.71 cm?/m)
As = 10.62
PAR5 cmz/m
Barra | pARos -147 16.0 ¢/18
(11.17 cm3/m)
As =22.15
PAR23 cmz/m
Barra | paRaa -4314 #12.5 c/5
(24.54 cm?/m)
As = 2.34 cm?/m
Barra | TARSA 786 012.5 ¢/20
(6.14 cm3/m)
As =7.72 cm?/m
Barra PFQ\F%E -3216 #16.0 ¢/20
(10.05 cm3/m)
As = 2.34 cm2/m
Barra PP:\IEZZ-OA 212.5 ¢c/20
(6.14 cm?/m)
As = 3.00 cm?/m
Barra Eﬁsgg -1435 212.5 ¢/20
(6.14 cm?/m)
As = 7.97 cm?/m
Barra PPAARRZl'g -3551 16.0 ¢/20
(10.05 cm?/m)
As = 2.34 cm2/m
Barra PPAARRZl_gB 212.5 ¢/20
(6.14 cm?/m)
As = 2.93 cm2/m
Barra Eﬁsgg -1404 912.5 ¢/20
(6.14 cm?/m)
As = 8.08 cm?/m
Barra PP'?AITQZig -3595 216.0 ¢/20
(10.05 cm?/m)
As = 2.34 cm2/m
Barra Ppﬁlszl-% 212.5 ¢/20
(6.14 cm?/m)
As = 3.02 cm2/m
Barra | panoD -1446 012.5 ¢/20
(6.14 cm?/m)
As = 8.28 cm?/m
Barra F;AAFézl'f -3676 #16.0 c/20
(10.05 cm?/m)
As = 2.34 cm?/m
Barra P%gzlz) 212.5 ¢/20
(6.14 cm?/m)
As = 3.11 cm?/m
Barra EQEE:E -1489 212.5 ¢/20
(6.14 cm?/m)
As = 8.45 cm?/m
Barra F;AAFézl'g -3746 #16.0 ¢/20
(10.05 cm?/m)
PAR16 As = 2.34 cm?/m
Barra | papoE 912.5 ¢/20
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(6.14 cm3/m)
As = 3.20 cm?/m
Barra | AR -1528 012.5 ¢/20
(6.14 cm3/m)
As =8.32 cm?/m
Barra PPAAF%SG -3800 #10.0 ¢/9
(8.73 cm?/m)
As = 2.34 cm?/m
Barra 5:‘521?: 212.5 c/20
(6.14 cm?/m)
As = 3.32 cm?/m
Barra | CARS"S -1560 616.0 ¢/20
(10.05 cm2/m)
As = 8.40 cm?/m
Barra PPAAF%“H -3835 210.0 ¢/9
(8.73 cm?/m)
As = 2.34 cm?2/m
Barra ppﬁgzl_é 212.5 ¢c/20
(6.14 cm?/m)
As = 3.38 cm?/m
Barra 'IDD':FI%T -1585 216.0 c/20
(10.05 cm?3/m)
As = 8.44 cm?/m
Barra Eﬁgi; -3849 210.0 c/9
(8.73 cm?/m)
As = 2.34 cm2/m
Barra PP:I-‘\I?zl-i 212.5 c/20
(6.14 cm?/m)
As = 3.41 cm?/m
Barra | Lane! -1602 916.0 ¢/20
(10.05 cm?2/m)
As = 8.41 cm?/m
Barra F;’fézl'é] -3838 210.0 c/9
(8.73 cm?/m)
As = 2.34 cm?/m
Barra gﬁg;zl 212.5 ¢/20
(6.14 cm2/m)
As = 3.43 cm?/m
Barra | SART -1609 516.0 ¢/20
(10.05 cm?3/m)
As = 8.31 cm?/m
Barra | ook -3797 10.0 ¢/9
(8.73 cm?/m)
As = 2.34 cm?/m
Barra | Lo 612.5 ¢/20
(6.14 cm?/m)
As = 3.42 cm?/m
Barra | Parot -1605 616.0 c/20
(10.05 cm2/m)
As = 8.41 cm?/m
Barra ITD'?\AF\F)Qzl(I)_ -3727 216.0 c/20
(10.05 cm?/m)
As = 2.34 cm?/m
Barra PP:gzl_OK 212.5 ¢/20
(6.14 cm3/m)
As = 3.37 cm?/m
Barra | FARTL -1582 916.0 ¢/20
(10.05 cm2/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 PF;AF\{FEQL 212.5 ¢c/20
(6.14 cm?/m)
As = 3.31 cm?/m
Barra | pano 11542 516.0 ¢/20
(10.05 cm?/m)
- 2
PAR2-N As = 7.86 cm2/m

Barra -3496 216.0 c/20
PARS (10.05 cm?/m)

As = 2.34 cm?/m

Barra | oAR0 012.5 ¢/20
(6.14 cm3/m)
As =3.30 cm?/m
PAR2-N
Barra PAR2-O -1530 216.0 ¢/20

(10.05 cm?/m)

As = 7.34 cm?/m

Barra PSEF%%O -3279 #16.0 c/20
(10.05 cm?/m)
As = 2.34 cm?/m
Barra | oo 012.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra Pﬁ Eé?B -599 212.5 ¢/20
(6.14 cm3/m)
= 2
PAR7 As = 2.46 cm?/m

Barra -349 212.5 c/20
PAR4-A (6.14 cm?3/m)

As = 2.34 cm?/m

Barra | TARa A 012.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?/m
PAR4-C
Barra PARS -548 212.5 ¢c/20

(6.14 cm?/m)

As = 2.34 cm?/m
Barra PiAF‘szlBB 212.5 c/20
(6.14 cm?3/m)

As =2.34 cm?3m
Barra | phna e 83 612.5 c/20
(6.14 cm?/m)

As = 2.34 cm?/m
Barra Pﬁféf -664 912.5 c/20
(6.14 cm?/m)

As = 2.34 cm?/m

Barra PF,;A&ZQC 212.5 ¢/20
(6.14 cm3/m)
= 2
PARA-C As = 2.34 cm?/m

Barra -152 212.5 ¢/20
PARA4-D (6.14 cm2/m)

As = 2.34 cm?/m
-759 212.5 ¢/20
(6.14 cm2/m)

PAR4-E

Barra | pAR10

As = 2.34 cm?/m
Barra PP:I-'\I’T-% 212.5 ¢/20
(6.14 cm?/m)

As = 2.34 cm?/m
Barra | Pango -204 912.5 ¢/20
(6.14 cm3/m)
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As = 2.34 cm?/m
Barra F;,AAF;‘LF -829 #12.5 ¢/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra 5:541}5 212.5 ¢/20
(6.14 cm3/m)
As = 2.34 cm2?/m
Barra EQEXE -256 212.5 ¢c/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra PP'?AIT?‘ll_S -869 212.5 ¢/20
(6.14 cm2/m)
As = 2.34 cm?/m
Barra 5:541?: 212.5 c/20
(6.14 cm?/m)
As = 2.34 cm2/m
Barra E::Sjg -305 912.5 c/20
(6.14 cm?/m)
As = 2.34 cm2/m
Barra PpAAFgl-l:; -882 912.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm2/m
Barra P%RI’? 41:(33 212.5 ¢/20
(6.14 cm2/m)
As = 2.34 cm?/m
Barra Eﬁ;jf' -341 212.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?2/m
Barra E’;g‘ﬂ -873 #12.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2/m
Barra | ot 012.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra 'IDD':FE;ZT -371 212.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra ':,AAF;‘E -841 #12.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm2/m
Barra ;’:‘Sﬁ 212.5 c/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra E:SL' -390 212.5 ¢/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra PPAARR“l'g -789 #12.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra II;AAFF; j?] 212.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra | paman -406 512.5 ¢/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra I?A'Eé;‘ -722 212.5 c/20
(6.14 cm3/m)
Barra PAR17 As = 2.34 cm?/m
PAR4-K 212.5 ¢/20
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(6.14 cm3/m)
As = 2.34 cm?/m
Barra | gt -425 012.5 ¢/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra PPAARFfigA -641 212.5 c/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra :&6‘541?_ 212.5 c/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra E ﬁgjl\l‘ﬂ -435 212.5 ¢/20
(6.14 cm2/m)
As = 2.34 cm?/m
Barra PPAAF;‘l'g' -547 212.5 ¢/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra PITAARF\Z%I 212.5 ¢c/20
(6.14 cm?/m)
As = 2.34 cm2/m
Barra E::EiI\NA -423 912.5 ¢/20
(6.14 cm3/m)
As = 2.34 cm?/m
Barra Pp/j_\%“z'g -428 212.5 c/20
(6.14 cm2/m)
As = 2.34 cm?/m
Barra PP:I§42-?\I 212.5 c/20
(6.14 cm?/m)
As = 2.34 cm?/m
Barra | ango 122 012.5 ¢/20
(6.14 cm?3/m)
As = 2.34 cm2?/m
Barra F;fiééz #12.5 ¢/20
(6.14 cm?/m)
As = 2.95 cm?/m
Barra 5:‘5232 -1214 212.5 ¢/20
(6.14 cm2/m)
As = 2.34 cm?/m
Barra Ff’ 35212 #12.5 ¢/20
(6.14 cm?3/m)
As = 5.66 cm2/m
Barra | oaie -2590 16.0 ¢/20
(10.05 cm?/m)
As = 4.84 cm?/m
Barra ﬁ’;ﬁé -2234 16.0 ¢/20
(10.05 cm?/m)
As = 2.34 cm?/m
Barra ﬁﬁg? #12.5 c/20
(6.14 cm?/m)
As = 2.87 cm?/m
Barra Eﬁsgg -342 212.5 ¢/20
(6.14 cm3/m)
As =10.28
PAR25 cm2/m
Barra | paR2a -3707 10.0 c/7
(11.22 cm?/m)
As = 2.34 cm?/m
Barra Eﬁsgg 212.5 ¢c/20
(6.14 cm3/m)
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A ) CaSalL

NOSSa "](,’UL] e o tuturo

Barra

PAR23
PAR25

-4899

As =12.87
cm2/m
212.5 c/9
(13.64 cm?/m)

9.4.2.2 Reservatério RES2

ARMADURAS NA LAJE
Esforcos Resultados
Ndx Ndy Mdx Mdy Armadura inferior Armadura superior
Trecho I?t?;( ?t‘?)y (kgf.m/m) | (kgf.m/m) | Asx Asy Asx Asy
_ _ A's = A's =
Ascr‘n}/#m Ascr;wzl/?ﬁlg 16.22 17.34
2 2
L1 | L DA 48 3236 | 210.0¢/6 | #10.0c/7 | ST cmz/m
-8.32 | -17.32 212.5¢c/9 | 816.0 c/17
(13.09 (11.22 (13.64 (11.83
2 2 " .
cmz/m) cmz/m) cm2/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 contencdes

ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Verificag | Verific Verificag | Verific | Arma | Arma
Trec | Dire Flex ao acao Flex ao acao dura dura Cisalha
ho ¢céo 50 axial axial 50 axial axial inferio | superi mento
(compre | (tracéo (compre | (tracdo r or
Ssao) SSao) )
Md = Md = vsd =
iSS]zO . Fd = k75f7 Fd = A56= 8.0%(3:I tf/m
af. Fd = of. 7.67 e _ vrdl =
mim | 10361t | ‘o4 mim DAL emam | 437 | 8.26tfm
Situacdo | <. G(I;E %o- G(I;E 210.0 crr;2/m Modelo |
As=| GE | % ZE | As= feo | oo | SR vrd2=
X | 549 |As=4.06| 5> | 154 S= | (785 | 227 56.01
cm?/ cm2/m 7.67 cm?/ 3.74 cm2/m ¢/20 tf/m
m A's = crr.12/m m cn'12/m ) (3.293 VSW =
oAR as=| 000 | 9% |As= Ao | fiss= Cm)/ M | 0.00 tf/im
1 0.00 cmz/m cmz/m | 9:00 cmz/m 0.14 asw =
cm?/ cm?/ mm 0.00
m m cm2/m
As = A's =
Md = Fd = Md = Fd = vsd =
1361 | FAZ 109 067t | 1537 | FAS 109 oe7er | 324 | 838 | g 304m
kgf. . . Situag kgf. , . Situag vrdl =
Situagédo | < . Situacdo | ~ . 26.3 28.0
Y m/m - GE ao: GE | m/m - GE ao: GE /9 /14 7.66 tf/m
' As = ' As = vrd2 =
As = As = 2.77 314 As = As =321 358 (3.46 (3.59 51 86
3.03 cmz/m cm2/m 3.47 cmz/m cm2/m cm)2/m cm)2/m tf/m
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cm2/ A's = A's = cm2/ 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 cmz/m | A's = cmz/m cmz/m mm asw =
0.00 0.00 0.00
cm2/ cmz/ cm2/m
m m
Md = Md = vsd =
896 Fd = 757 Ed = As = 4.81 tf/m
kgf. | Fd = 4.48 _ kgf. " 1.98 . vrdl =
m/m tf 1.29 tf m/m 1.29tf cm2zim | ASZ | 7.86 tt/im
. x Situag Situag 151
Situacéo | . . 26.3 Modelo |
_ ; ao: GE _ ao: GE cm2/m _
As = : GE As = As = As = c/15 26.3 vrd2 =
X 1.80 | As=1.15 108 151 0.30 (2.08 /2'0 56.95
cm?/ | cm?/m ' cm?/ ' cmzm | S tf/m
. _ cm2/m cm2/m (1.56 _
m A's = A's = m A's = ) cm2/m | VSV =
A's = 0.00 o | A's= = | fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm?/m emzim | 0-00 cm2/m 0.10 asw =
cm2/ cm2/ mm 0.00
PAR m m cm?/m
2-A Md = Md = vsd =
57 Fd= | /> _ Fd= | AS> 1.72 tf/m
kgf. kgf. | Fd =6.34 1.60 . _
0.26 tf 0.26 tf A's = vrdl =
m/m : m/m tf : cmz/m
Situag Situacio Situag 26.3 1.60 | 7.51tf/m
_ do: GE _ ) ¢ do: GE ' cm2/m vrd2 =
As = _ As = . GE _ c/19
As = = As = 26.3 53.74
Y 1.60 0.81 1.60 | As =0.40 141 (1.64 /19 tf/m
cm2/ : cm?/ | cm3/m : cm2/m _
cm2/m - — cm2/m (1.64 VSW =
m o m A's = . )
e — A's = e — A's = .7 _ | cm?m | 0.00 tf/m
A's = A's = 0.00 fiss = _
0.00 0-00 1 "500 | emzm | %9 | go3 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cmz/m
m m
Md = Md = vsd =
1435 Fd = 1861 Fd = As = 5.40 tf/m
kgf. | Fd =5.17 4.78 tf kgf. | Fd =5.17 4.78 tf 3.65 Als = vrdl =
m/m tf : m/m tf : cmz/m 8.41 tf/m
. ~ Situag . ~ Situag 4.56
Situacdo | ~ . Situacdo | .. 210.0 5 Modelo |
_ ; ao: GE _ ; ao: GE cm2/m -~
As = : GE As = As = : GE As = c/20 210.0 vrd2 =
X 296 | As=221 365 3.88 | As=3.14 456 (3.93 c/1'7 56.01
cm2/ | em#m | o | emP o em#m o | emPm (4.62 tf/m
m A's = ' = m A's = ' = ) cmz/m | VSW =
A's = 0.00 L | A's= 0.00 - | fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cmz/m cm2/m 0.00 cm2/m cm2/m 0.14 asw =
cm2/ cmz/ mm 0.00
PAR m m cm?/m
2-B Md = Md = vsd =
ngs Fd = ng Fa= | 153 265 tf/m
m/rﬁ 0.18 tf m/rﬁ 0.18 tf crﬁZ/m A's = vrdl =
Situacg Situacg 6.3 1.23 | 7.20 tf/m
_ do: GE _ do: GE 0. cm2/m vrd2 =
As = _ As = _ c/25
Y 123 As = 123 As = (1.25 26.3 51.86
) 0.29 ) 0.49 ; c/25 tf/m
cmz/ ) cmz/ ) cmz/m _
m cmz/m m cmz/m ) (1.25 VSW =
e — A's = e — A's = .2 _ | cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 001 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cmz/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 Als = vrdl =
m/m tf : m/m tf : cmz/m 8.31 tf/m
. ~ Situag . < Situag 3.96
Situacdo | . Situacédo | .. 210.0 5 Modelo |
_ ) do: GE _ ) do: GE cm2/m -
As = : GE As = As = . GE As = c/20 210.0 vrd2 =
X 2.89 | As=2.06 3 82 3.02 | As=2.19 3 96 (3.93 /1'9 56.01
cmz/ | cm?m m2/m cmz/ | cm?/m m2/m cmz/m (Z 13 tf/m
m A's = CA'S _ m A's = CA'S _ ) c(mlzlm VSW =
A's = 0.00 | As= 0.00 N fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m cm2/m 0.00 cm2/m cm2/m 0.14 asw =
cm2/ cm2/ mm 0.00
PAR m m cm?/m
2-C Md = Md = vsd =
ng Fd = ng Fa= | 153 2,17 thim
m/n-w 0.17 tf m/rﬁ 0.17 tf crﬁzlm A's = vrdl =
Situacg Situag 6.3 1.23 | 7.20 tf/m
_ do: GE _ do: GE 0. cmz/m vrd2 =
As = _ As = _ c/25
As = As = 26.3 51.86
Y 1.23 032 1.23 0.40 (.25 195 tf/
cm2/ > cm2/ Y cmz/m | © m_
m cmz/m m cmz/m ) (1.25 VSW =
A's = A's = A's = A's = fiss = cm2/m | 0.00 tf/m
N 0.00 N 0.00 - ) asw =
0.00 cm2/m 0.00 cm2/m 0.01 0.00
cm?/ cm?/ mm cm2/m
m m
Md = Md = vsd =
1446 Fd = 1526 Ed = As = 5.72 tf/m
kgf. | Fd =5.93 " kgf. | Fd =5.93 " 3.95 . vrdl =
6.66 tf 6.66 tf A's =
m/m tf : m/m tf : cmz/m 8.31 tf/m
. ~ Situag , = Situag 4.12
Situacédo | . Situacédo | .. 210.0 Modelo |
_ ) do: GE _ ) do: GE cm2/m -~
As = : GE As = As = . GE As = c/19 210.0 vrd2 =
X 298 | As =213 3 91__: 3.15 | As=2.30 4 15 (4.13 c/1§ 56.01
cm?/ | cm?m cmz/m cm?/ | cm?/m cmz/m cmz/m (4.13 tf/m
m A's = ' = m A's = A's = ) cm.2/m VSW =
A's = 0.00 S | As= 0.00 N fiss = 0.00 tf/m
0.00 0.00 ) -
0.00 cmz/m cm2/m 0.00 cmz/m cm2/m 0.14 asw =
cmz/ cmz/ mm 0.00
PAR m m cm?/m
2-D Md = Md = vsd =
oot FA= | oot Fa= | 153 223 tf/m
m/n-1 0.17 tf m/rr.1 0.17 tf cm.Z/m A's = vrdl =
Situacg Situacg 26.3 1.23 | 7.20 tf/m
As = ao: GE As = ao: GE c/éS cmz/m vrd2 =
” As = n” As = 26.3 51.86
Y 1.23 033 1.23 0.40 (.25 /95 tf/
cm2/ > cm2/ Y cmz/m | S m_
m cm2/m m cm2/m ) (1.25 VSW =
Als = A's = Als = A's = fiss = cm2/m | 0.00 tf/m
N 0.00 N 0.00 - ) asw =
0.00 cmz/m 0.00 cmz/m 0.01 0.00
cmz/ cmz/ mm cmz/m
m m
As= | A's= vsd =
Md = Fd = Md = Fd =
Fd = 5.86 Fd =5.86 3.80 3.93 | 5.72tf/m
}éﬁg tf gl?t?ag }(59?0 tf gl?t?ag cmz/m | cm2/m vrdl =
PAR "~ | Situagdo | .. " | Situagdo | .. 210.0 | 210.0 | 8.31tf/m
2| X | ™M | Tiee [3QCE MM Tge |8 CE | ¢20 | c/19 | Modelo
_ | As =223 _ | As=2.36 (3.93 (4.13 vrd2 =
As = 3.80 As = 3.93
cmz/m cm?/m cm?/m | cm2/m 56.01
3.08 cm?m | 3.21 cm?/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 0.15 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?/ cmz/m
m m
Md = Md = vsd =
ot FA= | oot FA= | 153 2.27 tf/m
m/rﬁ 0.16 tf m/rﬁ 0.16 tf crﬁzlm A's = vrdl =
Situacg Situacg 26.3 1.23 7.20 tf/m
As = ao: GE As = ao: GE c/éS cm2/m vrd2 =
N As = N As = 26.3 51.86
Y 1.23 034 1.23 0.41 (1.25 /95 tf/
cm?/ ' cm?/ ' cmzm | S m
m cm2/m m cm2/m ) (1.25 VSW =
e — A's = - A's = . 7 _ | em?/m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 0.01 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cm2/m
m m
Md = Md = vsd =
1528 Fd = 1567 Fd = As = 5.67 tf/m
kgf. | Fd =5.69 5 23_tf kgf. | Fd =5.69 5 23_” 3.45 A's = vrdl =
m/m tf : m/m tf : cmz/m | 8.25tf/m
. . Situag , . Situag 3.53
Situacdo | .. Situagéo | .. 28.0 5 Modelo |
_ ) do: GE _ ) do: GE cm2/m _
As = : GE As = As = : GE As = c/14 28.0 vrd2 =
X 3.13 | As=2.32 345 3.21 | As =240 353 (3.59 c/i4 56.51
cm?/ cm2/m cmﬁm cma/ cm2/m cm.2/m cm2/m 359 tf/m
m A's = ' = m A's = A's = ) c(m.2/m VSW =
A's = 0.00 N A's = 0.00 N fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m cm2/m 0.00 cm2/m cm2/m 0.13 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
2-F Md = Md = vsd =
ng Fd = ng FA= | 451 2.29 tf/m
m/rﬁ 0.15 tf m/rﬁ 0.15 tf crﬁzlm A's = vrdl =
Situacg Situacg 26.3 1.21 7.32 tf/m
As = ao: GE As = ao: GE c/é5 cm2/m vrd2 =
N As = N As = 26.3 52.87
Y 1.21 033 1.21 0.41 (1.25 /95 tf/
cm?/ ' cm?/ ' cm2/m ¢ m_
m cm2/m m cm2/m ) (1.25 VSW =
e — A's = - A's = . 7 _ | ecm?/m | 0.00 tf/m
A's = A's = fiss = -
0.00 0.00 0.00 0.00 001 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cm2/m
m m
Md = Md = vsd =
1560 1574 As = 5.56 tf/m
kgf. | Fd =6.32 kgf. | Fd =6.32 3.20 Al = vrdl =
m/m tf m/m tf cm2/m 3 ‘;3_ 8.20 tf/m
Situagéo Situagéo 28.0 cnfizlm 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
cm2/ cmz/m cm2/ cmz/m cmz/m (3.35 tf/m
m A's = m A's = ) cm.2/m VSW =
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 =
If’gsfff Fd = Egﬁ Fd = ?.521 2.26 tfim
m/m 0.15 tf m/m 0.15 tf emz/m | A'S = vrdl =
Situag Situag 26.3 1.21 | 7.32tf/m
_ do: GE _ do: GE X cm2/m vrd2 =
As = _ As = . c/25
As = As = 26.3 52.87
Y 1.21 0.32 1.21 0.42 (1.25 c/25 tf/m
cmz/ > cmz/ Y cmz/m _
m cm2/m m cm2/m ) (1.25 VSW =
A's = A(S%g Als = Ac\)%g fiss = cm)zlm 0.00 tf/m
. . asw =
0-09 cmzim | 990 cmz/m 0.01 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
1585 1573 As = 5.43 tf/m
kgf. | Fd =7.45 kgf. | Fd =7.45 3.25 A's = vrdl =
m/m tf m/m tf cm2/m 393 8.20 tf/m
Situagéo Situagéo 28.0 cnﬁ2/m Modelo |
As = : GE As = . GE c/15 28.0 vrd2 =
X 3.25 | As=2.19 3.23 | As=2.17 (3.35 /1'5 56.51
cm2/ cmz/m cm2/ cmz/m cmz/m (C3 35 tf/m
m A's = m A's = ) cm2z/m | _VSW =
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 cmz/m 0.00 cmz/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cmz/m
2-H Md = Md = vsd =
ng? Fd = Egﬁ FA= | 451 2.21 tf/m
m/m O._14 tf m/m 0214 tf em2/m A's = vrdl =
Situag Situag 26.3 1.21 | 7.32tf/m
_ do: GE _ do: GE . cm2/m vrd2 =
As = _ As = _ c/25
As = As = 26.3 52.87
Y .21 0.31 121 0.42 (1.25 c/25 tf/m
cmz/ > cmz/ Y cmz/m _
m cmz/m m cmz/m ) (1.25 VSW =
A's = A(S%g Als = A(S%; fiss = cm)zlm 0.00 tf/m
. . asw =
0-09 cmzim | 990 cmz/m 0.01 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
1602 1562 As = 5.29 tf/m
kgf. | Fd =9.27 kgf. | Fd =9.27 3.29 A's = vrdl =
m/m tf m/m tf cmz/m 318 8.27 tf/m
Situagéo Situagéo 28.0 crr;2/m Modelo |
As = : GE As = : GE c/15 vrd2 =
X | 329 | As=1.97 318 | As =187 (3.35 “%3 56.51
cm2/ cmz/m cmz/ cmz/m cmz/m (g 16 tf/m
m A's = m A's = ) cmz/m | VSW =
PAR A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
o] 0.00 cmz/m 0.00 cmz/m 0.14 asw =
cmz/ cmz/ mm 0.00
m m cm3/m
Md = Fd= | Md= Fa= | 250 | 450 | vsd=
565 0.13 tf 565 0.13 tf Y '2 2.18 tf/m
: : cm2/m | cm2/m _
kgf. Situa¢ | kgf. Situacg 26.3 26.3 vrdl =
Y m/m do: GE | m/m ao: GE . . 7.42 tf/m
As = As = c/25 c/25 vrd2 =
_ _ (.25 (1.25
As = 0.29 As = 0.41 cm2z/m | em2/im 52.87
1.21 cmz/m 1.21 cmz/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?/ cmz/m
m m
Md = Md = vsd =
1609 1539 As = 5.25 tf/m
kgf. Fd = kgf. Fd = 3.30 Als = vrdl =
m/m 12.44 tf m/m 12.44 tf cm2/m 3 13_ 8.27 tf/m
Situacéo Situacéo 28.0 crﬁ"‘/m Modelo |
As = . GE As = : GE c/15 26.3 vrd2 =
X 3.30 | As=154 3.13 | As=1.38 (3.35 C/é 56.51
cm?/ cm2/m cm?/ cm2/m cm2/m (3.46 tf/m
m A's = m A's = ) 2/ VSW =
A's=| 000 A's=| 0.00 fiss = Cm) M | 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 =
Egef Fd = ng‘r’ Fd = ‘1_\321 2.14 tfim
m/rr'l 0.13 tf m/n'1 0.13 tf cm.2/m A's = vrdl =
Situag Situag 26.3 1.21 | 7.42tf/m
_ do: GE _ do: GE . cm2/m vrd2 =
As = As= | AsS= As= | S/ | 463 | 5287
Yo iz 020 | 12t 040 | &5 | o5 | tim
cmz/ " cmz/ Y cmz/m _
m cm2/m m cm2/m ) (1.25 VSW =
A's = A's = A's = A's = fiss = cm2/m | 0.00 tf/m
0.00 0.00 1 ' 0o 0.00 1 5 5y ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cmz/m
m m
Md = Md = vsd =
1605 1500 As = 5.05 tf/m
kgf. Fd = kgf. Fd = 3.29 Als = vrdl =
m/m 12.78 tf m/m 12.78 tf cm2/m 3 07_ 8.15 tf/m
Situacéo Situacéo 28.0 crﬁ"‘/m Modelo |
As = . GE As = : GE c/15 28.0 vrd2 =
X 3.29 | As=1.48 3.07 | As=1.26 (3.35 c/i6 56.51
cm?/ cm2/m cm?/ cm2/m cm2/m (3.14 tf/m
m A's = m A's = ) 2/ VSW =
A's=| 0.0 A's=| 0.00 fiss = Cm) M | 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-K Md = Md = vsd =
ngs. Fd = Ifng_ FA= | 451 2.12 tf/m
m/m O._12 tf m/m O..12 tf em2/m A's = vrdl =
Situacg Situacg 26.3 1.21 | 7.32tf/m
_ do: GE _ do: GE . cm2/m vrd2 =
As = As= | As= As= | 25 | 463 | 5287
Y 1.21 1.21 (1.25 ' )
> 0.27 > 0.39 ) c/25 tf/m
cmz/ ) cmz/ ) cmz/m _
m cm2/m m cm2/m ) (1.25 VSW =
A's = A's = A's = A's = fiss = cm2/m | 0.00 tf/m
0.00 0.00 1 ' 0o 0.00 1 "4 59 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cm2/m
m m
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Md = Md = vsd =
1582 1449 As = 4.90 tf/m
kgf. Fd = kgf. Fd = 3.25 Als = vrdl =
m/m | 14.23 tf m/m | 14.23 tf cm2/m . | 8.15tf/m
: - X Y 2.96
Situacéo Situacdo 28.0 em2/m Modelo |
As = : GE As = : GE c/15 28.0 vrd2 =
X 3.25 | As=1.23 296 | As=0.94 (3.35 /i6 56.51
cm?/ cmz/m cm?/ cm2/m cmz/m (% 14 tf/m
m A's = m A's = ) P VSW =
e — e — . 7| cm?m
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?/ cma/ mm 0.00
PAR m m cm?/m
2-L Md = Md = vsd =
oot FA= | oot FA= | 431 211 tf/m
m/n-1 0.12 tf m/n'] 0.12 tf crﬁzlm A's = vrdl =
Situacg Situag 26.3 1.21 7.32 tf/m
_ do: GE _ do: GE . cmz/m vrd2 =
As = _ As = _ c/25
As = As = 26.3 52.87
Y 1.21 0.95 1.21 0.40 (1.25 /o5 tf/
cm2/ " cm2/ Y cmz/m | © m_
m cmz/m m cmz/m ) (1.25 VSW =
A's = A's = A's = A's = fiss = cm2/m | 0.00 tf/m
N 0.00 N 0.00 - ) asw =
0.00 cm2/m 0.00 cm2/m 0.00 0.00
cm?/ cm?/ mm cm2/m
m m
Md = Md = vsd =
1542 1389 As = 4.64 tf/m
kgf. Fd = kgf. Fd = 3.14 Als = vrdl =
m/m | 13.46 tf m/m | 13.46 tf cm2/m | 8.11tf/m
. - . ", 2.84
Situacdo Situacédo 26.3 cm2/m Modelo |
As = : GE As = : GE c/9 28.0 vrd2 =
X 3.14 | As=1.24 2.84 | As =0.92 (3.46 c/i? 56.95
cm?/ cm2/m cm?/ cm2/m cmz/m (2.96 tf/m
m A's = m A's = ) , Vsw =
o — - — .7 | cm?m
A's = 0.00 A's = 0.00 fiss = ) 0.00 tf/m
0.00 cmz/m 0.00 cm2/m 0.09 asw =
cm?/ cma/ mm 0.00
PAR m m cm?/m
2-M Md = Md = vsd =
oot FA= | oot Fa= | 155 2.10 tf/m
m/r‘r-1 0.11 tf m/r‘r.'n 0.11 tf Cm.Z/m A's = vrdl =
Situacg Situacg 26.3 1.19 7.32 tf/m
As = ao: GE As = ao: GE c/éS cm2/m vrd2 =
o As = o As = 26.3 53.74
Y 1.19 023 1.19 0.39 (.25 /95 tf/
cm2/ " cm2/ > cmz/m | S m_
m cm2/m m cm2/m ) (1.25 VSW =
Als = A's = Als = A's = fiss = cm2/m | 0.00 tf/m
N 0.00 N 0.00 - ) asw =
0.00 cmz/m 0.00 cmz/m 0.00 0.00
cm?/ cm?/ mm cmz/m
m m
_ _ _ _ As = A's = vsd =
'l/l5d3c_) Fd = OFZdZ_t f 'l"?"jzg Fd = ondz_tf 314 | 271 | 4.28tf/m
kof 11.27 tf Situag kof 11.27 tf Situag cmz/m | cm?3/m vrdl =
PAR "~ | Situagdo | .. " | Situagdo | .. 26.3 96.3 | 8.14 tf/m
2N | K| ™M Tige [B0CE | mm | Tge A CE ] e | /11 | Modelol
_ | As=1.52 _ | As=1.08 (3.46 (2.83 vrd2 =
As = 3.14 As = 2.71
cm2/m cm2/m cm2/m | cm2/m 56.95
3.11 cm2/m 2.68 cm2/m
) ) tf/m
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cm2/ A's = A's = cm2/ 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 cmz/m | A's = cmz/m cmz/m mm asw =
0.00 0.00 0.00
cm2/ cmz/ cmz/m
m m
Md = Md = vsd =
lf’gef‘r’ Fd = ng FA= | 255 2.10 tf/m
m/rﬁ 0.11 tf m/rﬁ 0.11 tf crﬁzlm A's = vrdl =
Situacg Situacg 26.3 1.19 | 7.42tf/m
As = ao: GE As = ao: GE c/éS cm2/m vrd2 =
o As = o As = 6.3 53.74
Y 1.19 019 1.19 0.39 (.25 /95 tf/
cm?/ i cm?/ > cmzm | S m
m cm2/m m cm2/m ) (1.25 VSW =
e — A's = e — A's = . . _ | cm#m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 0.00 ) asw =
cmz/ cmz/m cmz/ cmz/m mm 0.00
cmz/m
m m
Md = Md = vsd =
1480 Fd = 1143 £d = As = 4.99 tf/m
kgf. | Fd =7.99 0 30_tf kgf. | Fd =7.99 0 30_” 3.07 A's = vrdl =
m/m tf : m/m tf : cm?/m , | 8.02tf/m
. . Situag , . Situag 2.37
Situacdo | .. Situagéo | .. 28.0 5 Modelo |
_ ) do: GE _ ) do: GE cm2/m _
As = : GE As = As = . GE As = c/16 28.0 vrd2 =
X 3.03 | As=1.89 3.07 232 | As=1.17 237 (3.14 C/2'0 56.51
cm2/ cmz/m cmﬁm cm2/ cmz/m cm.2/m cmz/m 551 tf/m
m A's = A's = m A's = A's = ) (m.2/m VSW =
A's=| 000 S= | As=| 000 5= | fiss= | © 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m cm2/m 0.00 cm2/m cm2/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cmz/m
2-0 Md = Md = vsd =
757 _ 757 _ As = -
kgf. | Fd=297| FA= | kof. |Fd=207| F4= | 163 | .. | 220t/m
0.19 tf 0.19 tf A's = vrdl =
m/m tf : m/m tf : cmz/m
Situacso Situacg Situacso Situacg 26.3 1.63 | 7.41tf/m
_ ; & ao: GE _ ; & ao: GE ' cm2/m vrd2 =
As = : GE As = As = . GE As = c/19 26.3 52 87
Y 1.63 | As=0.42 091 1.63 | As=0.32 0.82 (1.64 /1'9 tf/
cm2/ cm2/m : cm?/ | cm3/m : cmz/m | & m
e — cm?/m o — cm?/m (1.64 VSwW =
m A'S = A's = m A'S = A's = ) cmz/m | 0.00 tf/m
A's = 0.00 L | A's= 0.00 - | fiss = e —
000 | cmzm | %% 000 | ecmam | %% | 003 ) asw =
cmz/ cmz/m cmz/ cmz/m mm 0.00
cm2/m
m m
Md = Md = vsd =
933 Fg= | 1756 Fd = As = 4.74 tfim
kgf. | Fd =1.33 > 91_tf kgf. | Fd = 1.33 > 91_tf 2.31 A's = vrdl =
m/m tf : m/m tf : cmz/m 5= | 8.31tfim
. ~ Situag . ~ Situag 4.07
Situacdo | .. Situagéo | .. 28.0 Modelo |
_ ) do: GE _ ) do: GE cm2/m _
PAR As = : GE As = As = . GE As = c/20 210.0 vrd2 =
3 X 1.89 | As=1.69 231 3.65 | As=3.46 4.07 (2.51 56.51
. . c/19
cm2/ cmz/m cmz/m cm2/ cmz/m cm2/m cmz/m (4.13 tf/m
m A's = ' = m A's = A's = ) cm.2/m VSW =
A's = 0.00 - | A's= 0.00 N fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cmz/m cm2/m 0.00 cmz/m cm2/m 0.11 asw =
cm?/ cm?/ mm 0.00
m m cmz/m
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Md = Md = vsd =
o Fa= | yof |razeor| 9= | 163 1.36 tf/m
m/rﬁ 0.64 tf m/rﬁ tf ' 0.64 tf crﬁzlm A's = vrdl =
Situag Situacso Situag 26.3 1.63 | 7.29tf/m
_ do: GE _ ) & do: GE ' cm2/m vrd2 =
As = As= | AT PGB | as= | S| 63 | s287
Y 1.63 0 85 1.63 | As=0.46 1 46 (1.64 /i9 tf/
cmz/ X cmz/ cm2/m X cm?m | © m_
cm2/m e — cm2/m (1.64 VSW =
m . m A's = . )
. A's = . A's = . 7| cm2/m | 0.00 tf/m
A's = A's = 0.00 fiss = _
0.00 0.00 1500 | cmzm | 290 | 003 ) asw =
’ cm2/m ’ cm2/m : 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
1562 Fd = 757 Fd = As = 9.03 tf/m
kgf. Fd = g kof. . 11.61 . vrdl =
mm | 1114t | 2300 im 046t cveim | AS> | 8.83th/m
. ~ Situag Situag 6.42
Situacéo | 5 .. 5. 216.0 Modelo |
_ ) do: GE _ ao: PE cmz/m _
As = : GE As = As = As = c/17 210.0 vrd2 =
X | 333 | As=1.69 1156‘1 1.54 6345 (1183 | “00 54.48
cm2/ cmz/m ; cm2/ : cm2/m tf/m
o — cm3/m cm3/m (6.54 _
m As = A's = m A's = ) cmz/m | VoW =
A's = 0.00 A's = fiss = 0.00 tf/m
0.00 5.19 ) _
0.00 cm3/m cm2/m 0.00 cm2/m 0.14 asw =
cm?/ cm?/ mm 0.00
PAR m m cm3/m
4-A Md = Md = vsd =
}(0‘;4 Fd = IZ 5f7 Fd = /;\37; 4.70 tf/m
o 30.721f | "9 30.721f | o0 | A's= | vrdl=
Situacg Situacg 210.0 5.98 | 8.07 tf/m
As = do: GE As = ao: PE c/lb cm2/m vrd2 =
- As = - As = 212.5 47.86
Y 2.50 7.78 1.82 5.98 (7.85 c/20 tf/m
cmz/ Y cmz/ > cmz/m _
m cm2/m m cm2/m ) (6.14 VSW =
A's = A's = Als = A's = fiss = cmz/m | 0.00 tf/m
N 0.00 N 1.83 . ) asw =
0.00 cm2/m 0.00 cm2/m 0.09 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
757 757 As = 1.77 tf/
kgf Fd= | kf Fd= | T wrdl=
m/m 806t | m 806t | coim | ASZ | 8.01thm
Situacg Situacg 26.3 2.16 Modelo |
_ do: PE _ do: GE . cmz/m _
As = As = As = A = c/20 6.3 vrd2 =
X | 151 151; 1.51 2518 156 | 2 i 56.95
cm2/ : cm2/ : cmz/m | S tf/m
cm2/m cm2/m (2.23 _
m L m L ) VSW =
o A's = o A's = . 7| cm?/m
A's = A's = fiss = 0.00 tf/m
PAR 0.71 0.00 ) -
4-B 0.00 cmz/m 0.00 cmz/m 0.04 asw =
cmz/ cmz/ mm 0.00
m m cm3/m
As = A's =
Md = _ Fd = Md = _ Fd = vsd =
757 Fd =073 4.17 tf 757 Fd =073 4.17 tf 1.60 1.60 1.41 tf/m
tf : tf : cm2/m | cm2/m _
kgf. Sit ~ Situacg kgf. Sit ~ Situacg 6.3 6.3 vrdl =
Y m/m |.ua(;ao do: GE | m/m |.ua<;ao ao: PE 6. 0. 7.51 tf/m
: GE As = . GE As = c/19 c/19 vrd2 =
as= |AS=02T| o3 | as= | AS=004) g7 | (184} (L | 5374
1.60 cm2/m 1.60 cm?/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 = cm2/m cm2/m | A's = cm2/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 " kgf. | Fd = 0.07 " 1.51 . vrdl =
5.01 tf 5.01 tf A's =
m/m tf : m/m tf : cmz/m 7.86 tf/m
. x Situag . ~ Situag 151
Situacdo | .. Situacédo | .. 26.3 Modelo |
_ ) ao: PE _ ) do: GE cm2/m -
As = . GE As = As = : GE As = c/20 26.3 vrd2 =
X 1.51 | As=0.26 0.95 1.51 | As=0.76 151 (1.56 c/éo 56.95
cm?/ cmz/m crﬁ2/m cm?/ cm2/m crriZ/m cmz/m (1.56 tf/m
m A's = ' = m A's = ' = ) cm.zlm VSW =
A's = 0.00 N A's = 0.00 N fiss = 0.00 tf/m
0.30 0.00 ) _
0.00 cm2/m cm2/m 0.00 cm2/m cm2/m 0.03 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-C Md = Md = vsd =
757 _ A= | [ Fd= | AS= 0.68 tf/m
kgf. | Fd =1.02 kgf. 1.60 o -
4,52 tf 452 tf A's = vrdl =
m/m tf : m/m : cm2/m
Sit ~ Situag Situag 6.3 1.60 7.51 tf/m
_ |.ua(;ao ao: PE _ ao: PE 0. cm2/m vrd2 =
As = : GE _ As = _ c/19
_ As = As = 26.3 53.74
Y 1.60 | As =0.02 0.79 1.60 0.72 (1.64 /19 tf/m
cm2/ cm2/m : cm2/ : cm2/m _
e — cm3/m cm3/m (1.64 VSW =
m A's = . m o )
e — A's = . A's = . 7 _ | em2/m | 0.00 tf/m
A's = 0.00 A's = fiss = _
0.00 | cm?m 027 1 "9 00 032 1 5 5y ) asw =
cﬁ12/ cm2/m chzl cm2/m rﬁm 0.00
cmz/m
m m
Md = Md = vsd =
757 Fd = 757 Fd = As = 1.99 tf/m
kgf. _ kgf. | Fd =2.77 " 1.51 . vrdl =
m/m 4'.69 tf m/m tf 4'.69 tf cm2/m A's = 7.86 tf/m
Situag . ~ Situag 151
-~ Situacdo | . 26.3 5 Modelo |
_ ao: GE _ ; ao: GE cm2/m -~
As = As = As = : GE As = c/20 26.3 vrd2 =
X 1.51 1.09 1.51 | As=0.39 148 (1.56 /2'0 56.95
cm2/ : cm?/ | cm3/m : cmz/m | © tf/m
cm?/m - _ cm?/m (1.56 _
m A's = m A's = A's = ) cm2/m VSW =
A's = A's = 0.00 fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m 0.00 cm2/m cm2/m 0.03 asw =
cm?/ cm?/ mm 0.00
PAR m m cm2/m
4-D Md = Md = vsd =
IZ 5f7 Fd = IZ 5f7 Fd = ‘1\363 0.57 tf/m
m%rﬁ 4.66 tf mg;rﬁ 466tf | om | A's= | vrdl=
Situacg Situacg 6.3 1.60 7.51 tf/m
_ ao: PE _ ao: PE 0. cm2/m vrd2 =
As = _ As = _ c/19
Y 1.60 As = 160 As = (1.64 26.3 53.74
' 0.76 ) 0.75 ; c/19 tf/m
cmz/ ) cmz/ ) cmz/m _
m cm2/m m cm2/m ) (1.64 VSW =
e — A's = . A's = . 7 _ | cm2/m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.31 0.00 0.32 001 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cm2/m
m m
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Md = Md = vsd =
o o= | 0 e || |2
m/m S.401f m/m 40t cmzim | AS= | 7.88tf/m
Situag Situag 26.3 1.63 Modelo |
_ do: GE _ do: GE X cm2/m -
As = As = As = As = c/20 6.3 vrd2 =
X | 151 1ap | 152 163 | (156 g/ig 56.95
cmz/ ' cmz/ ' cmz/m c tf/m
cm2/m cm2/m (1.64 _
m o — m e ) VSW =
. A's = . A's = . 7| cm?m
A's = A's = fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m 0.00 cm2/m 0.05 asw =
cm2/ cm2/ mm 0.00
PAR m m cm?/m
4-E Md = Md = vsd =
o Fd= | oof Fa= | 455 0.63 tf/m
m/n-1 4.46 tf m/r‘r.l 4.46 tf crﬁzlm A's = vrdl =
Situacg Situag 6.3 1.60 | 7.51tf/m
_ ao: PE _ ao: PE 0. cmz/m vrd2 =
As = _ As = _ c/19
As = As = 26.3 53.74
Y| Leo 072 | 190 075 | &84 1 g | tom
cmz/ Y cmz/ Y cmz/m _
m cm2/m m cm2/m ) (1.64 VSW =
A's = A's = A's = A's = fiss = cm2/m | 0.00 tf/m
N 0.31 N 0.28 - ) asw =
0.00 cm2/m 0.00 cm2/m 0.01 0.00
cm?/ cm?/ mm cm2/m
m m
Md = Md = vsd =
1130 Fd = 1130 Ed = As = 2.27 tf/m
Situacg Situacg 28.0 2.29 Modelo |
_ do: GE _ do: GE . cm2/m -~
As = As = As = As = c/20 8.0 vrd2 =
X | 2.29 149 | 229 1o, | @51 ”/2'0 56.51
cm2/ . cm2/ : cmzm | S tf/m
cm2/m cm2/m (2.51 _
m o m . ) VSW =
. _ A's = . A's = .2 | cm?m
A's = A's = fiss = 0.00 tf/m
0.00 0.00 ) -
0.00 cm2/m 0.00 cm2/m 0.03 asw =
cmz/ cmz/ mm 0.00
PAR m m cm?/m
4-F Md = Md = ved =
ng Fd = ng cdcoel| FA= | 1o 0.68 tf/m
m/r‘r-1 4.03 tf m/r‘r.1 tf ) 4.03 tf Cm.Z/m A's = vrdl =
Situacg Situach Situacg 6.3 1.21 | 7.32tf/m
_ do: PE _ |.ua<;ao do: PE 0. cm2/m vrd2 =
As = As = As = . GE As = c/25 26.3 50 87
Y 1.21 0 66_3 1.21 | As=0.03 0 75 (.25 /2'5 tf/
cm2/ : cm?/ | cm?/m : cmz/m | S m_
cm2/m o — cm2/m (1.25 VSW =
m . m A's = o )
o A's = o A's = . 7| ecm2/m | 0.00 tf/m
A's = A's = 0.00 fiss = _
0.00 0.26 0.00 2/ 0.24 0.02 ) asw =
’ cm2/m ’ cm=m cm2/m : 0.00
cmz/ cmz/ mm cmz/m
m m
Md = Fd= | Md= Fa= | 5% | 53 2\ézdtf7m
1130 5.91 tf 1130 5.91 tf : . X _
kgf Situag | kgf Situag cmz/m | cm#/m | vrdl =
PAR X m/m 50: GE | m/m 30° GE 28.0 28.0 | 8.02tf/m
4-G _ _ c/20 ¢/20 | Modelo |
AS = AS= | @51 | (251 d2 =
As = 159 | As= 170 | (2. viae =
2.29 cmz/m 2.29 cmz/m cmz#/m | cmz/m 56.51
) ) ) ) tf/m
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cm?/ A's = cm?/ A's = fiss = VSW =
m 0.00 m 0.00 0.04 0.00 tf/m
A's = cmz/m | 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
kgf. |Fd=062| F9= | kof. [Fd=o62| J9= | 121 | ,__ | O7Lt/m
3.49 tf 3.49 tf A's = vrdl =
m/m tf : m/m tf : cm2/m
Situagéo ~Sltua(; Situacio ~Sltua(; 26.3 1.21 | 7.32tf/m
_ ) ao: PE _ ) ao: PE . cmz/m vrd2 =
As = : GE As = As = . GE As = c/25 26.3 52 87
Y 1.21 | As =0.02 0.60 1.21 | As =0.07 067 (1.25 /2'5 tf/
cm?/ | cm?/m ' cm?/ | cm?/m ' cmzm | S m
e — cm2/m o — cm2/m (1.25 VSW =
m A's = A's = m A's = A's = ) cm?/m | 0.00 tf/m
A's = 0.00 - | A's= 0.00 - fiss = : _
000 | cmzm | %20 000 | cmam | % | oo1 ) asw =
cmz/ cmz/m cmz/ cmz/m mm 0.00
cm2/m
m m
Md = Md = vsd =
1130 Fg= | 1130 Fd = As = 2.41 tf/m
kgf. B kgf. " 2.29 . vrdl =
m/m 5:61 tf m/m 5‘.61 t cmz/m A's = 8.02 tf/m
Situag Situag 28.0 2.29 Modelo |
_ do: GE _ do: GE . cm2/m _
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 163 2.29 1.60 (2.51 /2'0 56.51
cm2/ : cm2/ : cmz/m | S tf/m
cm2/m cm2/m (2.51 _
m - — m . ) VSW =
e — A's = e _ A's = . 7 _ | em2/m
A's = A's = fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m 0.00 cm2/m 0.04 asw =
cmz/ cmz/ mm 0.00
PAR m m cm?/m
4-H Md = Md = vsd =
565 _ 565 _ As = o
kgf. | Fd=043| F9= | kof. |Fd=043| F4= | 129 | | 072M/m
2.91 tf 2.91 tf A's = vrdl =
m/m tf : m/m tf : cmz/m
Situacs Situacg Situacs Situacg 26.3 1.21 | 7.32tf/m
_ |.uagao ao: PE _ |.ua<;ao ao: PE . cm2/m vrd2 =
As = : GE As = As = . GE As = c/25 26.3 52 87
Y 1.21 | As =0.07 055 1.21 | As=0.10 061 (1.25 /2'5 tf/
cm2/ cm2/m : cm?/ | cm3/m : cmz/m | © m
e — cm?/m o — cm?/m (1.25 VSwW =
m A's = A's = m A's = A's = ) cm?/m | 0.00 tf/m
A's = 0.00 S | A's= 0.00 - | fiss= e —
0.00 | cmzm | %2 | 000 | cmzm | %% | 001 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cm2/m
m m
Md = Md = vsd =
1130 Fd = 1130 Fd = As = 2.43 tf/m
kgf. S kgf. " 2.29 . vrdl =
m/m 4:92 tf m/m 4'.92 tf cm2/m A's = 8.02 tf/m
Situag Situag 28.0 2.29 Modelo |
_ do: GE _ do: GE . cm2/m _
PAR As = As = As = As = c/20 28.0 vrd2 =
X 2.29 2.29 (2.51 56.51
4-| 1.60 1.42 c/20
cm?/ cm?/ cm2/m tf/m
cmz/m cmz/m (2.51 _
m . m . ) VSW =
. A's = . A's = . 7 _ | em?/m
A's = A's = fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m 0.00 cm2/m 0.04 asw =
cmz/ cmz/ mm 0.00
m m cm?/m
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Md = Md = vsd =
565 565 As = o
_ Fd = _ Fd = 0.72 tf/m
Kot | FA=0621 g40q | KOT | FAZ0621 g0 | 120 | As= | vrd1=
Situacs Situacg Situacso Situacg 26.3 1.21 | 7.32tf/m
_ ) §30 | &5: PE _ _uaga ao: PE X cm2/m vrd2 =
As = : GE As = As = . GE As = c/25 6.3 50 87
Y 1.21 | As=0.04 0 65 1.21 | As =0.07 0 6(; (1.25 Q’/2'5 tf/
cm?/ cm2/m ' cm?/ cm2/m ' cm2/m ¢ m_
o — cm2/m e — cm2/m (1.25 VSW =
m A's = L m A's = o — )
. A's = . A's = . 7| cm2/m | 0.00 tf/m
A's = 0.00 A's = 0.00 fiss = _
000 | cmzm | %16 1000 | emam | %12 | 002 ) asw =
' cmz/m ' cmz/m : 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
1130 Fd = 1130 Fd = As = 2.42 tf/m
il aarit | o aartt | SO | As= | O
Situacg Situag 28.0 2.29 Modelo |
_ do: GE _ do: GE . cmz/m _
As = As = As = As = c/20 28.0 vrd2 =
X | 2.29 1555 2.29 132; (251 | 25 56.51
cm2/ X cm2/ X cmz/m tf/m
cmz/m cmz/m (2.51 _
m . m L ) VSW =
o A's = o A's = . 7| cm?/m
A's = A's = fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m 0.00 cm2/m 0.04 asw =
cm?/ cmz/ mm 0.00
PAR m m cmz/m
4-] Md = Md = vsd =
565 565 As = o
_ Fd = _ Fd = 0.71 tf/m
Kot | FA=0781 gggq | KOl | FA=078 gg9yr | 120 | As= | vrd1=
Situacio Situag Situacio Situag 26.3 1.21 | 7.32tf/m
_ ) & ao: PE _ ) ¢ ao: PE . cm2/m vrd2 =
As = : GE As = As = . GE As = c/25 6.3 50 87
Y 1.21 | As=0.02 0 6; 1.21 | As=0.04 0 71 (1.25 ﬂ/2'5 tf/m
cm?/ cm2/m ' cm?/ cm2/m ' cm2/m ¢ _
e — cm2/m e — cm2/m (1.25 VSW =
m A's = e m A's = e )
. A's = . A's = . 7| cm?m | 0.00 tf/m
A's = 0.00 A's = 0.00 fiss = _
000 | cmam | %22 1000 | cmam | %2 | o002 ) asw =
‘ cmz/m ’ cmz/m : 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
1130 Fd = 1130 Ed = As = 2.38 tf/m
i 325t | (o 325t | SO | As= | SO
Situacg Situacg 28.0 2.29 Modelo |
_ ao: GE _ ao: GE . cmz/m _
As = AS = As = AS = c/20 28.0 vrd2 =
X 2.29 1 45 2.29 1 OI (2.51 /2'0 56.51
cm2/ ' cm?/ ' cm2/m ¢ tf/m
cm2/m cm2/m (2.51 _
m o — m . — ) VSW =
o A's = o A's = . 7| cm?/m
A's = A's = fiss = 0.00 tf/m
PAR 0.00 0.00 ) _
4-K 0.00 cmz/m 0.00 cmz/m 0.04 asw =
cmz/ cmz/ mm 0.00
m m cm3/m
As = A's =
Md = Fd = Md = _ Fd = vsd =
565 a27tf | se5 | FA=088 | gogyp | 121 | 121 6 g9 im
: tf : cm2/m | cm2/m _
kgf. Situa¢ | kgf. Situach Situacg 6.3 6.3 vrdl =
Y m/m do: PE | m/m |.ua<;ao ao: PE 0. ab. 7.32 tf/m
_ : GE _ c/25 c/25 _
As = As=005| AS= | @25 | 25 | W92
As = 072 | As=| "2, 0.79 c(m'2 e C(m'2 | 52.87
1.21 cmz/m 1.21 cmz/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 = cmz/m | A's= cm2/m cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cm2/m
m m
Md = Md = vsd =
1130 Fd = 1130 Ed = As = 2.33 tf/m
kgf. " kgf. " 2.29 . vrdl =
m/m LOLth LOLt | o oim | A'S = | g.02tf/m
Situag Situag 28.0 2.29 Modelo |
_ ao: GE _ ao: GE . cm2/m _
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 119 2.29 0.73 (2.51 /2'0 56.51
cm?/ ' cm?/ ' cmzm | S tf/m
cm2/m cm2/m (2.51 _
m L m L ) VSW =
e — A's = - A's = .~ _ | cm2/m
A's = A's = fiss = 0.00 tf/m
0.00 0.00 0.00 0.00 0.03 ) asw =
) 2 : 2 . =
cm?/ cm#/m cm?/ cm#/m mm 0.00
PAR m m cm?/m
4-L Md = Md = vsd =
265 Fd= | 22| _ Fd= | 457 1.00 tf/m
kgf. kgf. | Fd =0.89 1.21 o -
4.45 tf 4.45 tf A's = vrdl =
m/m : m/m tf : cmz/m
Situag Situacio Situag 26.3 1.21 | 7.32tf/m
_ ao: PE _ ) ¢ ao: PE . cm2/m vrd2 =
As = As= | AS= 1 GE 1 as= | €25 | a3 | 5287
Y 1.21 0.73 1.21 | As=0.10 0.89 (1.25 /2'5 tf/m
cm2/ : cm?/ | cm3/m : cmz/m | © _
cm2/m - — cm2/m (1.25 VSW =
m o m A's = o )
e — A's = . _ A's = . _ | cm?/m | 0.00 tf/m
A's = A's = 0.00 fiss = _
0.00 0-29 900 | emzm | %2° | qo2 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cm2/m
m m
Md = Md = vsd =
1130 Fq= | 1130 Fd = As = 2.44 tflm
kgf. " kgf. " 2.29 . vrdl =
m/m 0.53tf | yjm 0.53tf | cozim | A'S = | 8.02 thm
Situag Situag 28.0 2.29 Modelo |
_ ao: GE _ ao: GE . cm2/m -~
As = As = As = As = c/20 28.0 vrd2 =
X 2.29 091 2.29 0.45 (2.51 /2'0 56.51
cm2/ : cm2/ : cmz/m | © tf/m
cm2/m cm2/m (2.51 _
m o — m . — ) VSW =
e — A's = - A's = . 7 _ | cm?m
A's = A's = fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m 0.00 cm2/m 0.02 asw =
cm?/ cm?/ mm 0.00
PAR m m cm?/m
4-M Md = Md = vsd =
565 Fd= | 209 _ Fd= | AS* 1.04 tf/m
kgf. kgf. | Fd = 1.23 1.21 o a
4.31 tf 4.31 tf A's = vrdl =
m/m : m/m tf : cm2/m
Situacg Situacso Situacg 26.3 1.21 7.32 tf/Im
_ ao: PE _ ) ¢ ao: PE . cm2/m vrd2 =
v |1 As= | 157 | as oo | AS= ((:1/22% 963 | 52.87
' 0.72 ) o 0.91 ; c/25 tf/m
cm?/ cm?/ cm2/m cm2/m _
cmz/m . _ cmz/m (1.25 VSW =
m L m A's = o )
e — A's = . _ A's = . _ | cm?m | 0.00 tf/m
A's = A's = 0.00 fiss = _
0.00 027 1 500 | cma/m 026 | "5 02 ) asw =
cﬁ12/ cmz/m cﬁwzl cmz/m rﬁm 0.00
cm2/m
m m
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Md = Md = vsd =
757 757 As = 1.53 tf/m
kgf. kgf. 151 Als = vrdl =
m/m m/m cm2/m 1 51_ 7.86 tf/m
26.3 crﬁ2/m Modelo |
As = As = c/20 6.3 vrd2 =
X | 151 1.51 156 | 2 50 56.95
cm?/ cm?/ cm2/m (Cl 56 tf/m
m m ) cmz/m | 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 = S
kof. |Fd=127| F9= | kf FA= | 160 0.66 tf/m
m/n-q if ' 3.84 tf m/rﬁ 3.84 tf crﬁzlm A's = vrdl =
Situaco Situacg Situag 6.3 1.60 | 7.51tf/m
_ ) & do: GE _ do: PE 5. cm2/m vrd2 =
As=| :GE As= | ASZ As= | 19 | 463 | 5374
Y 1.60 | As=0.06 0 85 1.60 0 75 (1.64 c/i9 tf/m
cm?/ | cm?m Y cmz/ Y cmz/m _
m A's = cmz/m m cmz/m ) (1.64 VSW =
. A's = . A's = . 7| em?/m | 0.00 tf/m
A's = 0.00 A's = fiss = _
0.00 | cmam | 29 | 000 014 1 75 02 ) asw =
- cm2/m ’ cm2/m : 0.00
cm?/ cm?/ mm cm2/m
m m
Md = Md = vsd =
2721 Ed = 757 Fd = As = 6.32 tf/m
kgf. Fd = . kgf. . 11.07 . vrdl =
m/m | 21.24tf 37.08 tf m/m 37.08 tf cm2/m A's = 8.55 tf/m
: ~ Situag Situag 5.22
Situagdo | 5 . = . 210.0 5 Modelo |
_ ) do: GE _ ao: PE cm2/m -~
As = : GE As = As = As = cl/7 10.0 vrd2 =
X 579 | As=2.88 11 0_7 1.54 5 25 (11.22 g/li—S 56.01
cm2/ cm2/m ; cm2/ : cmzm | © tf/m
v cm2/m cm2/m (5.24 _
m A's = A's = m A's = ) cmz/m | VSV =
A's = 0.00 S| A's= - | fiss = 0.00 tf/m
0.00 3.31 ) -
0.00 cm2/m cm2/m 0.00 cm2/m 0.13 asw =
cm?/ cm?/ mm 0.00
PAR m m cmz/m
4-0 Md = Md = vsd =
1194 893 As = S
_ Fd = _ Fd = 3.31tf/m
Kot | FA=100 | gpg7yp | KOT | FA= 1000 gp 741 | 812 | A= | vra1=
Situacio Situacg Situacso Situacg 125 7.56 | 8.41tf/m
_ ; ¢ ao: GE _ ; ¢ d0: GE | 2= cm2/m vrd2 =
As = : GE As = As = : GE As = c/15 2125 50,28
Y 2.73 | As =257 3 15 2.03 | As=1.86 . 58 (8.18 c/lé tf/m
cm?/ | cm?/m i cm?/ | cm?/m > cm2/m _
m A's = cmz/m m A's = cmz/m ) (7.67 VSW =
o A's = o A's = . 7| ecm2/m | 0.00 tf/m
A's = 0.00 A's = 0.00 fiss = _
0.00 | cmam | %9 1000 | cmam | 290 | 012 ) asw =
’ cm2/m ’ cm2/m : 0.00
cmz/ cmz/ mm cmz/m
m m
As = A's = vsd =
Md = Fd = Md = Fd =
Fd = 10.91 | 12.50 | 2.87 tf/m
?(;7 116.46 tf 289|t1uiut;f i%f 289|t1uiut;f cm2/m | cm2/m vrdl =
PAR X m/m Slt.ua(;ao a0° GE | m/m 30° GE 212.5 | 916.0 | 9.52 tf/m
5 : GE As = As = c/11 c/19 Modelo |
As = As =0.00 1091 | As = 10.49 (11.16 | (10.58 vrd2 =
cm2/m cm2/m | cm2/m 55.37
6.78 cmz/m 6.27 cmz/m ) ) t/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 = cm2/m cmz/m | A's= cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
oy Fa= | [ FA= | %5 1.84 tf/m
o 1351tf | Y- 1351tf | o0 | A's= | vrdi=
Situacg Situacg 210.0 3.33 | 7.30tf/m
As = ao: GE As = ao: GE c/lé cmz/m vrd2 =
_ As = o As = 28.0 49.64
Y 1.85 4.09 1.72 333 (4.13 14 tf/
cm?/ Y cm?/ > cmz/m | S m
m cm2/m m cm2/m ) (3.59 VSW =
e — A's = - A's = .~ _ | cm2/m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 010 ) asw =
cmz/ cmz/m cmz/ cmz/m mm 0.00
cm2/m
m m
Md = Md = vsd =
1717 Ed = 925 Fd = As = 8.46 tf/m
kgf. | Fd =9.64 - kgf. | Fd =9.64 - 8.02 o vrdl =
m/m tf 29.'87 tf m/m tf 29.'87 tf cmz/m A's = 8.74 tf/m
. . Situag , . Situag 6.18
Situacdo | .. Situacéo | . 212.5 Modelo |
_ ) do: GE _ ) ao: PE cm2/m _
As = : GE As = As = : GE As = c/15 212.5 vrd2 =
X 361 | As=2.22 8.02 1.91 | As=0.49 6.18 (8.18 c/1§ 55.37
cm?/ | cm?m cmz/m cmz/ | cm2/m cm2/m cmz/m 6.46 tf/m
m A's = A's = m A's = A's = ) (m.2/m VSW =
A's=| 0.00 S= | As=]| 000 5= | fiss= | © 0.00 tf/m
0.00 1.78 ) _
0.00 cm2/m cm2/m 0.00 cm2/m em2/m 0.14 asw =
cmz/ cmz/ mm 0.00
PAR m m cm?/m
6 Md = Md = vsd =
o Fd= | pof A= | 455 4.29 tf/m
m/rﬁ 1.61 tf m/rﬁ 1.61 tf crﬁzlm A's = vrdl =
Situacg Situacg 26.3 1.70 | 7.16 tf/m
As = ao: GE As = ao: GE c/i8 cm2/m vrd2 =
N As = ~ As = 26.3 50.58
Y 1.70 118 1.70 1.09 (.73 18 tf/
cm2/ i cm2/ Y cmz/m | © m
m cm2/m m cm2/m ) (1.73 VSW =
e — A's = - A's = .~ _ | cm2/m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 0.04 ) asw =
cﬁqzl cm2/m cfnzl cm2/m rﬁm 0.00
cm2/m
m m
Md = Md = vsd =
3279 Fd = 1308 Fd = As = 2.67 tf/m
kof. | Fd=8.66| o | kof. |Fd=866| o | 823 | . _ | vrdl=
m/m tf : m/m tf : cm2/m | 8.26 tf/m
. ~ Situag . ~ Situag 3.81
Situacdo | .. Situagéo | .. 212.5 Modelo |
_ ) do: GE _ ) do: GE cm2/m _
PAR As = : GE As = As = . GE As = c/14 210.0 vrd2 =
7 X 7.17 | As=5.98 8.23 2.69 | As=1.44 3.81 (8.77 . 55.37
. . c/20
cm2/ cmz/m cm2/m cm2/ cmz/m cmz/m cmz/m (3.93 tf/m
m A's = A's = m A's = A's = ) m2/im | VSW =
A's=| 0.00 S= | As=| 0.00 5= | fiss= | © 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m cm2/m 0.00 cm2/m cm2/m 0.18 asw =
cmz/ cmz/ mm 0.00
m m cm?/m
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Md = Md = vsd =
Ife? Fd = E6f Fd = ?56; 1.12 tf/m
o L51tf | o L51tf | o0 | A's= | vrdl=
Situacg Situacg 26.3 1.26 | 7.21tf/m
_ do: GE _ do: GE ' cm2/m vrd2 =
As = _ As = . c/18
As = As = 26.3 50.58
Y 1.26 0.44 1.26 062 (.73 124 tf/
cmz/ Y cmz/ Y cm2m | © m_
m cm2/m m cm2/m ) (1.30 VSW =
A's = A's = Als = A's = fiss = cmz/m | 0.00 tf/m
N 0.00 - 0.00 . ) asw =
0.00 cm3/m 0.00 cm3/m 0.00 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
3496 Fd = 1392 Fd = As = 2.74 tf/m
kgf. | Fd =8.94 4.49 tf kgf. | Fd =8.94 4.42 tf 8.30 A's = vrdl =
m/m tf . m/m tf . cm2/m 8.25 tf/m
. ~ Situag . ~ Situag 3.48
Situacao 30' GE Situacéo 30: GE 212.5 cm2/m Modelo |
As = : GE A. _ As = . GE A- _ c/14 28.0 vrd2 =
X | 7.69 | As=6.48 853(_) 2.84 | As = 1.57 3345 @877 | o0, 55.37
cm2/ cmz/m cn*izlm cm2/ cmz/m CI’T;Z/ITI cmz/m (3.59 tf/m
m A's = A's = m A's = A's = ) cm.2/m VSW =
A's = 0.00 = | A's= 0.00 = | fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cmz/m cm2/m 0.00 cmz/m cm2/m 0.19 asw =
cm?/ cmz/ mm 0.00
PAR m m cmz/m
8 Md = Md = vsd =
oo Fa= | 2% FA= | 255 1.10 tf/m
o 120tf | o 120tf | o0 | A's= | vrdl=
Situag Situag 26.3 1.26 | 7.33tf/m
_ do: GE _ do: GE ' cm2/m vrd2 =
As = _ As = _ c/18
As = As = 26.3 50.58
Y 1.26 036 1.26 057 (.73 124 tf/
cm2/ > cm2/ > cmzm | S m_
m cm2/m m cm2/m ) (1.30 VSW =
A's = A's = Als = A's = fiss = cmz/m | 0.00 tf/m
N 0.00 N 0.00 . ) asw =
0.00 cm2/m 0.00 cm2/m 0.00 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
3625 Fd = 1478 Ed = As = 2.78 tf/m
kgf. | Fd =9.12 " kgf. | Fd =9.12 " 8.53 . vrdl =
3.90 tf 3.90 tf A's =
m/m tf . m/m tf . cmz/m 8.26 tf/m
. ~ Situag . ~ Situag 3.62
Situacéo | 5 .. Situagéo | .. 212.5 Modelo |
_ ) ao: GE _ ) ao: GE cmz/m _
As = : GE AS = As = : GE AS = c/l4 2100 vrd2 =
X 8.00 | As =6.77 3 5?_) 3.05 | As=1.74 3 65 (8.77 /2'0 55.37
cm?/ | cm?m cmz/m cm?/ | cm2/m cm2/m cmz/m <:3 93 tf/m
m A's = N = m A's = Nl = ) c(m.zlm VSW =
A's = 0.00 = | A's= 0.00 = | fiss= 0.00 tf/m
PAR 0.00 0.00 ) _
9 0.00 cmz/m em2/m 0.00 cmz/m em2/m 0.20 asw =
cmz/ cmz/ mm 0.00
m m cm3/m
Md = Fd= | Md= Fa= | 257 | 156 | vsd=
565 1.14 tf 565 1.14 tf : : 1.14 tf/m
: : cmz/m | cm?3/m _
kgf. Situacg kgf. Situacg 6.3 6.3 vrdl =
Y m/m do: GE | m/m ao: GE 6. 0. 7.21 tf/m
_ _ c/18 cl24 _
As = As = 173 1.30 vrd2 =
As = 034 | As= 0.56 c(m'2 s C(m'2 0 | 5058
1.26 cmz/m 1.26 cmz/m ) ) tf/m
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cm2/ A's = cm2/ A's = fiss = VSW =
m 0.00 m 0.00 0.00 0.00 tf/m
A's = cmz/m | A's = cmz/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cm2/m
m m
Md = Md = vsd =
3727 Fd = 1551 Ed = As = 2.81 tf/m
kgf. | Fd =9.17 B kgf. | Fd =9.17 " 9.99 . vrdl =
3.80 tf 3.80 tf A's =
m/m tf : m/m tf : cmz/m 8.26 tf/m
. x Situag . ~ Situag 3.76
Situacéo | . Situacédo | .. 912.5 Modelo |
_ ; ao: GE _ ; ao: GE cm2/m _
As = : GE As = As = : GE As = c/12 210.0 vrd2 =
X 8.25 | As =7.02 877 3.21 | As=1.89 376 (10.23 clzb 55.37
cm?/ | cm?m cm2/m cm?/ | cm?/m cm2/m cm2/m (3.93 tf/m
m A's = ' = m A's = ' = ) cm.zlm VSW =
A's = 0.00 - | A's= 0.00 N fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm?/m emzim | 0-00 cm?/m cm2/m 0.16 asw =
cm2/ cm2/ mm 0.00
PAR m m cm?/m
10 Md = Md = vsd =
Egef Fd = ng‘r’ Fd = QSOS 1.18 tf/m
m/rr'1 1.09 tf m/rr'1 1.09 tf cm.2/m A's = vrdl =
Situag Situag 28.0 1.26 | 7.21tf/m
_ do: GE _ do: GE . cm2/m vrd2 =
As = _ As = _ c/25
As = As = 26.3 50.15
Y 1.27 032 1.26 055 (2.01 /24 tf/
cm2/ > cm2/ > cmz/m | © m_
m cm2/m m cm2/m ) (1.30 VSW =
e — A's = e — A's = .7 _ | cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 0.00 ) asw =
cﬁ12/ cmz/m chzl cm2/m rﬁm 0.00
cmz/m
m m
Md = Md = vsd =
3797 Fd = 1607 Fd = As = 2.83 tf/m
kgf. | Fd =9.17 3 57_” kgf. | Fd =9.17 3 57_” 8.91 A = vrdl =
m/m tf : m/m tf : cm2/m ~ | 8.26tf/m
. ~ Situag . ~ Situag 3.85
Situacdo | ~ . Situacdo | .. 212.5 Modelo |
_ ; ao: GE _ ; ao: GE cm2/m -~
As = : GE As = As = : GE As = c/13 210.0 vrd2 =
X 842 | As=7.20 801 3.33 | As=2.02 385 (9.44 /2'0 55.37
cm?/ cmz/m crri2/m cm?/ cm2/m crri2/m cmz/m (C3 93 tf/m
m A's = ' = m A's = ' = ) cm.2/m VSW =
A's = 0.00 - | A's= 0.00 N fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cmz/m cm2/m 0.00 cm2/m cm2/m 0.19 asw =
cm2/ cmz/ mm 0.00
PAR m m cm?/m
11 Md = Md = vsd =
ot S FA= | 152 1.20 tf/m
m/rﬁ 1.21 tf m/rﬁ 1.21 tf crﬁZ/m A's = vrdl =
Situacg Situacg 26.3 1.26 | 7.21tf/m
_ do: GE _ do: GE ' cm2/m vrd2 =
As = _ As = _ c/17
Y 126 As = 196 As = (1.83 26.3 50.58
) 0.33 ) 0.57 ; cl/24 tf/m
cmz/ ) cmz/ ) cmz/m _
m cm2/m m cm2/m ) (1.30 VSW =
e — A's = e — A's = . _ | cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 0.00 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cmz/m
m m
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Md = Md = vsd =
3838 Fd = 1645 Ed = As = 2.84 tf/m
kgf. | Fd =9.14 333 tf kgf. | Fd =9.14 333 tf 8.97 Als = vrdl =
m/m tf : m/m tf : cm2/m 8.31 tf/m
. ~ Situag . < Situag 3.89
Situacdo | . Situacédo | .. 212.5 Modelo |
_ ) do: GE _ ) do: GE cm2/m -
As = : GE As = As = . GE As = c/13 210.0 vrd2 =
X 852 | As=7.30 8 9; 341 | As=2.10 3 855 (9.44 cllé 55.37
cmz/ | cm?m cm2/m cmz/ | cm?/m cm2/m cmz/m (4.13 tf/m
m A's = ' = m A's = N's = ) cm.2/m VSW =
A's = 0.00 - | As= 0.00 N fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm?/m emzim | 0-00 cm?/m cm2/m 0.19 asw =
cm?/ cm?/ mm 0.00
PAR m m cm?/m
12 Md = Md = vsd =
ng Fd = ng Fa= | %5 1.24 tfim
m/n-q 1.39tf m/rﬁ 1.39tf crﬁzlm A's = vrdl =
Situacg Situag 26.3 1.26 | 7.21tf/m
As = do: GE As = do: GE c/i? cm2/m vrd2 =
- As = - As = 6.3 50.58
Y| 126 039 | 126 060 | &8 | coa | tim
cmz/ > cmz/ Y cmz/m _
m cmz/m m cmz/m ) (1.30 VSW =
A's = A's = A's = A's = fiss = cmz/m | 0.00 tf/m
N 0.00 N 0.00 - ) asw =
0.00 cm2/m 0.00 cm2/m 0.00 0.00
cm?/ cm?/ mm cm2/m
m m
Md = Md = vsd =
3849 Fd = 1666 Ed = As = 2.84 tf/Im
kgf. | Fd=9.12 " kgf. | Fd =9.12 " 8.99 o vrdl =
3.26 tf 3.26 tf A's =
m/m tf : m/m tf : cm2/m 8.31 tf/m
. ~ Situag , = Situag 3.93
Situacédo | . Situacédo | .. 212.5 > Modelo |
_ ) do: GE _ ) do: GE cm2/m -~
As = : GE As = As = . GE As = c/13 210.0 vrd2 =
X 855 | As=7.33 8 95 346 | As=2.15 3 95 (9.44 c/1§ 55.37
cm?/ | cm?m cmz/m cm?/ | cm?/m cmz/m cmz/m 213 tf/m
m A's = ' = m A's = A's = ) c(mlzlm VSW =
A's = 0.00 - | As= 0.00 . fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m cm2/m 0.00 cm2/m cm2/m 0.19 asw =
cm?/ cm?/ mm 0.00
PAR m m cm?/m
13 Md = Md = vsd =
ng Fd = ng Fa= | 155 1.26 tfim
m/n-1 1.52 tf m/rr.1 1.52 tf cm.Z/m A's = vrdl =
Situacg Situacg 6.3 1.26 | 7.21tf/m
As = do: GE As = do: GE 2/1'7 cm2/m vrd2 =
- As = - As = 26.3 50.58
Y 1.26 041 1.26 0.62 (1.83 124 tf/
cm2/ : cm2/ : cmz/m | S m_
m cm2/m m cm2/m ) (1.30 VSW =
Als = A's = Als = A's = fiss = cm2/m | 0.00 tf/m
N 0.00 N 0.00 - ) asw =
0.00 cm2/m 0.00 cm2/m 0.00 0.00
cmz/ cmz/ mm cmz/m
m m
_ _ _ _ As = A's = vsd =
e |Fa=oa1| SO | MI> Fa=011| SO | 804 | 392 | 283tm
kof tf Situag Kof tf Situag cm?/m | cm2/m vrdl =
PAR "~ | Situagdo | .. " | Situagdo | .. 212.5 | 210.0 | 8.31tf/m
g | X MM Tige | ACE | MM TigE | 8 CE | Ca3 | c19 | Modelo
_ | As=7.30 _ | As =217 (9.44 (4.13 vrd2 =
As = 8.94 As = 3.92
cmz/m cm?/m cm?/m | cm2/m 55.37
8.52 cm2/m 3.47 cm?/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 0.19 0.00 tf/m
A's = cm2/m cmz/m | A's= cm2/m cm2/m mm asw =
0.00 0.00 0.00
cm?/ cm?/ cmz/m
m m
Md = Md = vsd =
lf’gef‘r’ Fd = ng FA= | 235 1.29 tf/m
m/rﬁ 1.50 tf m/rﬁ 1.50 tf crﬁzlm A's = vrdl =
Situacg Situacg 26.3 1.26 | 7.21tf/m
As = ao: GE As = ao: GE c/i? cm2/m vrd2 =
- As = - As = 26.3 50.58
Y 1.26 0.42 1.26 0.62 (1.83 124 tf/
cm?/ ' cm?/ ' cmzm | S m
m cm2/m m cm2/m ) (1.30 VSW =
e — A's = - A's = .~ _ | cm2/m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 0.00 ) asw =
cmz/ cmz/m cmz/ cmz/m mm 0.00
cm2/m
m m
Md = Md = vsd =
3800 Fd = 1663 Fd = As = 2.83 tf/m
kgf. | Fd =9.13 5 94_tf kgf. | Fd =9.13 5 94_” 8.71 A's = vrdl =
m/m tf : m/m tf : cm?/m , | 8.26 tf/m
. . Situag , . Situag 3.87
Situacdo | .. Situagéo | .. 210.0 5 Modelo |
_ ) do: GE _ ) do: GE cm2/m _
As = : GE As = As = : GE As = c/9 210.0 vrd2 =
X 832 | As=7.11 8.71 345 | As =214 3.87 (8.73 /2'0 56.01
cm?/ | cm?m cmz/m cmz/ | cm2/m cmz/m cmz/m % 93 tf/m
m A's = ' = m A's = A's = ) c(m.2/m VSW =
A's = 0.00 N A's = 0.00 N fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m cm2/m 0.00 cm2/m cm2/m 0.17 asw =
cmz/ cm?/ mm 0.00
PAR m m cm?/m
15 Md = Md = vsd =
>05 Fd= | 20 | L. Fd= | A7 1.31 tf/m
kgf. kgf. | Fd =1.21 1.74 L "
1.34 tf 1.34 tf A's = vrdl =
m/m : m/m tf : cm2/m
Situacg Situacso Situacg 26.3 1.23 | 7.20 tf/m
_ ao: GE _ ; & ao: GE ' cm2/m vrd2 =
As = _ As = : GE _ c/17
As = = As = 26.3 51.86
Y 1.23 0.39 1.23 | As=0.17 058 (1.83 /95 tf/
cmz/ ' cmz/ cmz/m ' cmz/m c m_
cm2/m o — cm2/m (1.25 VSW =
m L m A's = . )
e — A's = - A's = .~ _ | cm2/m | 0.00 tf/m
A's = A's = 0.00 fiss = _
0.00 0.00 |\ "0 | cmam | 99 | 000 ) asw =
cﬁqzl cm2/m cfnzl cm2/m rﬁm 0.00
cm2/m
m m
Md = Md = vsd =
3746 Fd = 1641 Fd = As = 2.82 tf/m
kgf. | Fd=9.18| =" | kof. |Fd=9.18| = " | 989 | , _ | vrdl=
m/m tf : m/m tf : cm2/m ~ | 8.26 tf/m
. ~ Situag . ~ Situag 3.80
Situacdo | .. Situagéo | .. 212.5 Modelo |
_ ) do: GE _ ) do: 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 (10.23 : 55.37
16 8.67 3.80 c/20
cm2/ cmz/m cmz/m cm2/ cmz/m cmz/m cmz/m (3.93 tf/m
m A's = A's = m A's = A's = ) m2/im | VSW =
A's=| 0.00 S= | As=| 0.00 5= | fiss= | © 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m cm2/m 0.00 cm2/m cm2/m 0.15 asw =
cmz/ cm?/ mm 0.00
m m cm?/m
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AC

NOSSa <V!(V]Ux] e o tuturo

dasal

Md = Md = vsd =
Ife? Fd = E6f Fd = ?59; 1.31 tf/m
o L13tf | 9 113tf | o0 | A's= | vrdl=
Situacg Situacg 28.0 1.26 | 7.21tf/m
_ do: GE _ do: GE X cm2/m vrd2 =
As = _ As = . c/25
As = As = 26.3 50.15
Y 1.27 0.38 1.26 0.56 (2.01 /24 tf/
cmz/ > cmz/ > cm?m | © m_
m cm2/m m cm2/m ) (1.30 VSW =
A's = A's = Als = A's = fiss = cmz/m | 0.00 tf/m
N 0.00 N 0.00 . ) asw =
0.00 cm2/m 0.00 cm2/m 0.00 0.00
cm2/ cm2/ mm cm2/m
m m
Md = Md = vsd =
3676 Fd = 1606 Fd = As = 2.81 tf/m
kgf. | Fd = 9.25 " kgf. | Fd =9.25 " 8.46 | wvrd1=
2.45 tf 2.45 tf A's =
m/m tf . m/m tf : cmz/m 8.26 tf/m
. ~ Situag . ~ Situag 3.68
Situacéo | 5 .. Situacéo | .. 212.5 Modelo |
_ ) do: GE _ ) do: GE cmz/m _
As = : GE As = As = . GE As = c/l4 210.0 vrd2 =
X | 812 | As=6.88 82& 3.33 | As = 2.00 3365 877 | %0 55.37
cm?/ | cm?m 2/ cmz/ | cm2/m 2/ cmz/m 3.03 tf/m
m A's = C:']s T m A's = CE?S T ) c(m.z m VSW =
A's = 0.00 . | As= 0.00 .| fiss= 0.00 tf/m
0.00 0.00 ) -
0.00 cmz/m cm2/m 0.00 cmz/m cm2/m 0.20 asw =
cm?/ cm?/ mm 0.00
PAR m m cmz/m
17 Md = Md = vsd =
oo FA= | 2% FA= | 155 1.31 tf/m
o Lottt | o LOLtf | o | A's= | vrdl=
Situag Situag 26.3 1.26 | 7.21tf/m
_ do: GE _ do: GE ' cm2/m vrd2 =
As = _ As = _ c/18
As = As = 26.3 50.58
Y 1.26 0.37 1.26 0.54 (.73 /24 t/m
cm2/ > cm2/ > cmzm | S _
m cm2/m m cm2/m ) (1.30 VSW =
A's = A's = Als = A's = fiss = cmz/m | 0.00 tf/m
N 0.00 N 0.00 . ) asw =
0.00 cm2/m 0.00 cm2/m 0.00 0.00
cmz/ cmz/ mm cm2/m
m m
Md = Md = vsd =
3595 Fd = 1560 Ed = As = 2.80 tf/m
kgf. | Fd =9.30 " kgf. | Fd =9.30 " 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
Situacéo 30' GE Situacéo 30: GE 912.5 cm2/m Modelo |
As = : GE As~ | As= : GE As c/14 8.0 vrd2 =
X | 7.93 | As =6.67 8525 3.20 | As =1.88 3856 @877 | © 4 55.37
cm?/ | cm?m m2/m cm?/ | cm2/m m2/m cmz/m <:3 59 tf/m
m A's = CA's _ m A's = CA's _ ) c(m.zlm VSW =
A's = 0.00 = | A's= 0.00 = | fiss= 0.00 tf/m
PAR 0.00 0.00 ) _
18 0.00 cmz/m em2/m 0.00 cmz/m em2/m 0.19 asw =
cmz/ cmz/ mm 0.00
m m cm3/m
Md = Fd= | Md= ra= | 255 | 156 | vsd=
565 1.02 tf 565 1.02 tf . : 1.29 tf/m
: : cmz/m | cm?3/m _
kgf. Situa¢ | kgf. Situacg 26.3 26.3 vrdl =
Y m/m do: GE | m/m do: GE ‘ . 7.33 tf/m
_ _ c/18 cl24 _
As = As = 173 1.30 vrd2 =
As = 039 | As= 054 | U781 (130 1 5058
1.26 cmz/m 1.26 cm?/m ) ) tf/m
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cm2/ A's = cm2/ A's = fiss = VSW =
m 0.00 m 0.00 0.00 0.00 tf/m
A's = cmz/m | A's = cmz/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
. ~ Situag . ~ Situag 3.51
Situacéo | . Situacédo | .. 912.5 Modelo |
_ ; ao: GE _ ; ao: GE cm2/m _
As = : GE As = As = : GE As = c/14 28.0 vrd2 =
X 7.82 | As=6.44 822 3.09 | As=1.64 351 (8.77 c/i4 55.37
cm?/ | cm?m cm2/m cm?/ | cm?/m cm2/m cm2/m (3.59 tf/m
m A's = ' = m A's = ' = ) cm.zlm VSW =
A's = 0.00 o | A's= 0.00 i fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm?/m emzim | 0-00 cm?/m cm2/m 0.19 asw =
cm2/ cm2/ mm 0.00
PAR m m cm?/m
19 Md = Md = vsd =
ng Fd = ng‘r’ Fa= | 452 1.20 tf/m
m/rr'1 0.99 tf m/rr'1 0.99 tf cm.2/m A's = vrdl =
Situag Situag 26.3 1.26 | 7.33tf/m
As = do: GE As = do: GE c/i8 cm2/m vrd2 =
- As = ~ As = 6.3 50.58
Y 1.26 035 1.26 053 (.73 124 tf/
cm2/ > cm2/ > cmz/m | © m_
m cm2/m m cm2/m ) (1.30 VSW =
e — A's = e — A's = .7 _ | cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 0.00 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cmz/m
m m
Md = Md = vsd =
3216 Fd = 1465 Fd = As = 2.61 tf/m
kgf. | Fd = 6.86 B kgf. | Fd = 6.86 " 8.27 . vrdl =
9.02 tf 9.02 tf A's =
m/m tf : m/m tf : cmz/m 8.46 tf/m
. ~ Situag . ~ Situag 4.30
Situacdo | ~ . Situacdo | .. 212.5 Modelo |
_ ; ao: GE _ ; ao: GE cm2/m -~
As = : GE As = As = : GE As = c/14 28.0 vrd2 =
X 7.02 | As =6.08 827 3.00 | As=2.02 430 (8.77 c/il 55.37
cm2/ | em#m | o | emE o emfimo | emPm (4.57 tf/m
m A's = ' = m A's = ' = ) cm.2/m VSW =
A's = 0.00 - | A's= 0.00 = | fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cmz/m cm2/m 0.00 cm2/m cm2/m 0.18 asw =
cm2/ cmz/ mm 0.00
PAR m m cm?/m
20 Md = Md = vsd =
ng Fd = ngs Fd = ‘1\36; 1.40 tf/m
m/rﬁ 1.1 tf m/rﬁ 1.11 tf crﬁZ/m A's = vrdl =
Situacg Situacg 26.3 1.26 | 7.33tf/m
_ do: GE _ do: GE ' cm2/m vrd2 =
As = _ As = _ c/18
Y 126 As = 196 As = (1.73 26.3 50.58
) 0.45 ) 0.56 ; cl/24 tf/m
cmz/ ) cmz/ ) cmz/m _
m cm2/m m cm2/m ) (1.30 VSW =
e — A's = e — A's = .2 _ | cm?m | 0.00 tf/m
A's = A's = fiss = _
0.00 0.00 0.00 0.00 001 ) asw =
cmz/ cm2/m cmz/ cm2/m mm 0.00
cmz/m
m m
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Md = Md = vsd =
2726 Fq= | 1509 Fq= | As= 3.03 tf/m
k. 30.44tf | 9F- 3044tf | 1242 | pg= | VAL=
m/m . m/m . cmz/m 9.11 tf/m
Situag Situag 216.0 7.59 Modelo |
_ do: GE _ do: GE : cm2/m -
As = As = As = As = c/16 10.0 vrd2 =
X 5.98 10 4_1 3.12 7 56 (12.57 Qllb 54.48
cmz/ ; cmz/ X cm2m | © tf/m
cm2/m cm2/m (7.85 _
m o — m e — ) VSW =
. A's = . A's = . 7| cm?m
A's = A's = fiss = 0.00 tf/m
0.00 0.00 ) _
0.00 cm2/m 0.00 cm2/m 0.15 asw =
cm2/ cm2/ mm 0.00
PAR m m cm2/m
21 Md = Md = vsd =
}(224 Fd = fgf’ Fd= | B57 1.56 tf/m
m/n-1 12.80 tf m/n'] 12.80 tf crﬁzlm A's = vrdl =
Situacg Situag 28.0 4.28 | 7.87 tf/m
As = do: GE As = do: GE c/iO cmz/m vrd2 =
A As = n As = 28.0 48.37
Yo| 28 501 | 24 a28 | OO | ¢t | tim
cmz/ Y cmz/ " cmz/m _
m cmz/m m cmz/m ) (4.57 VSW =
A's = A's = A's = A's = fiss = cm2/m | 0.00 tf/m
N 0.00 N 0.00 - ) asw =
0.00 cm2/m 0.00 cm2/m 0.10 0.00
cm?/ cm?/ mm cm2/m
m m
Md = Md = vsd =
2031 Fd = 1130 Ed = As = 2.12 tf/m
kgf. | Fd =9.95 278 tf kgf. 278 tf 4.64 Als = vrdl =
m/m tf : m/m : cmz/m 8.02 tf/m
. ~ Situag Situag 2.29
Situacédo | . . 210.0 Modelo |
_ ) do: GE _ ao: PE cm2/m -~
As = : GE As = As = As = c/16 8.0 vrd2 =
X 4,25 | As=2.84 4 6; 2.29 0 36 (4.91 g/éO 56.01
cm2/ cmz/m ' cm2/ ' cmz/m ¢ tf/m
e — cm2/m cm2/m (2.51 _
m A'S = A's = m A's = ) cm2z/m | V3W =
A's = 0.00 S | As= > | fiss = 0.00 tf/m
0.00 0.28 ) -
0.00 cmz/m cm2/m 0.00 cm2/m 0.15 asw =
cmz/ cmz/ mm 0.00
PAR m m cmz/m
22 Md = Md = vsd =
oot Fd= | ot |Facasa| FO= | 1% 2.07 tf/m
m/n-1 2.63 tf m/n.1 tf ' 2.63 tf cm.2/m A's = vrdl =
Situacg Situacso Situacg 6.3 1.75 | 7.45tf/m
_ ao: GE _ ) & ao: GE 0. cmz/m vrd2 =
As = As = As = . GE As = c/25 26.3 51 86
Y 1.23 0 96_3 1.33 | As =0.61 1 75 (.25 /1'7 tf/
cm2/ : cm?/ | cm?/m : cmz/m | S m_
cmz/m - _ cmz/m (1.83 VSW =
m . m A's = o )
o A's = o A's = . 7| ecm2/m | 0.00 tf/m
A's = A's = 0.00 fiss = _
0.00 0.00 0.00 2/ 0.00 0.04 ) asw =
’ cm2/m ’ cm=m cm2/m : 0.00
cmz/ cmz/ mm cmz/m
m m
As = A's =
Md = Fd = Md = Fd = vsd =
Fd = Fd = 22.38 | 22.52
4419 | 114 93¢ | 883311 | 4314 | 11y oo yp | 8833 (i | cmeaim | 9088
PAR kgf. Situacs Situa¢ | kgf. Situach Situacg 125 16.0 tf/m
X m/m |.ua(;ao do: GE | m/m |.ua<;ao ao: GE glc. g.1o. vrdl =
23 : GE As = . GE As = c/5 c/9 12.05
as= | AS=000| 2938 | As= | AS=000 555y | (24541 (22341 iy
9.98 cm2/m 9.91 cm?/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
cmz/m
vsd =
Md = Md = 19.25
4471 Fd = 4454 Ed = As = tf/m
kgf. Fd = = kof. Fd = - 17.24 o vrdl =
m/m 12.83 tf 386i.t05atf m/m 12.83 tf 386i.t05atf cm2/m ffl; 10.19
Situacéo éO'UG(Ié Situacéo QO'UGE 212.5 cm.zlm tf/m
As = : GE A.s _ As = : GE A‘S _ cl/7 2125 vrd2 =
Y 11.80 | As =9.92 y 11.74 | As =9.87 iy (17.53 ; 49.01
cmz/ | cm?m 17.24 11 oz | emeim 1719 ) Cveim cl7 tf/m
. cmz/m o cmz/m (17.53 _
m A's = . m A's = . ) VSW =
e — A's = - _ A's = . 7 _ | em?/m
A's = 0.00 0.00 A's = 0.00 0.00 fiss = ) 15.70
0.00 cmz/m 2/ 0.00 | cm?m 2/ 0.16 tf/m
cm?/ cmm cm?/ cm=m mm asw =
m m 72.51
cm2/m
vsd =
Md = Md = 51.97
3834 Fd= | 3239 Fd= | As= i
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 24.86 tf/m
Situacédo | Situac Situacdo | Situac | 216.0 cm.2/m Modelo |
As = : GE do: PE | As= : GE ao: PE cl/7 216.0 vrd2 =
X 8.67 | As=0.00| As= 7.21 | As=0.00| As= (28.72 c/é 54 48_
cm?/ cmz/m 26.71 cm?/ cm2/m 24.86 cmz/m (25.13 tf/m
m A's = cm2/m m A's = cm2/m ) cmé/m VSW =
A's = 4.08 A's = A's = 2.31 A's = fiss = ) 5168
0.00 cmz/m 7.66 0.00 cm2/m 7.66 0.12 tf/m
cm?/ cm2/m cm?/ cm2/m mm _
m m asw =
PAR 214.67
24 cm2/m
Md = Md = 1763
4397 _ _ 3888 _ As = :
kgf Fd = Fd = kgf Fd = Fd = 17.62 tf/m
) 11.68 tf | 34.84 tf ) 34.84 tf : A's = vrdl =
m/m - ~ - m/m 11.68 tf . cm2/m
Situacdo | Situag Situacso Situag 2125 16.46 | 9.92 tf/m
As = : GE do: GE As = ) G(é do: GE c/é cm2/m vrd2 =
_ As = As = _ C As = 216.0 47.22
Y | 12150 4536 | 1762 | 10-75| AS=888 g g | (20451 "0 t/m
cm?/ cm?/ cm2/m cm2/m _
m cmz/m cmz/m m A's = cmz/m ) (16.76 VSW =
e _ A's = A's = — N A's = .7 _ | cm2/m 11.76
A's = A's = 0.00 fiss =
0.00 0.00 0.00 0.00 cm2/m 0.00 012 ) tf/m
cmz/ cmz/m cmz/m cmz/ cmz/m mm asw =
m m 56.34
cm2/m
vsd =
Md = _ Md = _ As = A's =
757 Fd= | 757 Fd= | 1561 | 1187 | 1017
PAR 91.50 tf 91.50 tf tf/m
X kgf. : kgf. : cm?/m | cm3/m _
25 Situacg Situacg vrdl =
m/m ~ . m/m ~ . 210.0 | 216.0
ao: PE ao: PE /6 /17 9.79 tf/m
Modelo |
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As = As = As = As = (13.09 | (11.83 vrd2 =
1.54 12.61 1.58 11.87 | cm?/m | cm?/m 56.01
cm?/ cmz/m | cm?/ cm2/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 cm?/m
Md = Md = vsd =
1637 1617 As = S
_ Fd = _ Fd = 5.18 tf/m
Kot | FA=8361 segy | KOl | FA=8301 segy | 493 | as= | vrdi=
. ~ Situacg . ~ Situacg 458 | 7.46tf/m
Situagédo | . Situacédo | . . 210.0 _
_ . do: GE _ ) do: GE cm2/m vrd2 =
As = : GE As = As = . GE As = c/16 210.0 50.91
Y 3.75 | As =243 4 6?_> 3.70 | As=2.38 4 55 (4.91 /1'7 tf/
cm?/ | cm?m ' cm?/ | cm?/m : cmz/m | S m
m A's = cm2/m m A's = cm2/m ) (4.62 VSW =
o . A's = o . A's = .71 cm?m | 0.00 tf/m
A's = 0.00 0.00 A's = 0.00 0.00 fiss = ) asw =
0.00 cm2/m cnfizlm 0.00 cmz/m cmﬁm 0.14 0.00
cmz/ cmz/ mm cmz/m
m m
ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga | Lajel Momento negativo Momento positivo
Armaduras
Flex3o Flexo Flexo Flex3o Flexo Flexo finais
Trecho | Laje 2 compressao tracao compressdo | tracao
'l/llde.c:) Fd = As = 6.24
kgf.m/m 54.27 tf cm2/m
' Situagéo: (8.0 c/8 -
PAR21 A = PE 6.28
= _ 2
Barra PARA- 2 29 As —255.24 f.cm_/rg)og
o cm2/m crr'1 m iss = 0.
e — A's = mm
A's =
0.00 6.24
'2 cmz/m
cm?/m
Md = Fd =
As = 14.20
2937 | pq=2380tf | 2+27 M cm2/m
kgf.m/m . - Situacéo:
Situacéo: (912.5¢/8 -
PARA4- GE
_ GE _ 15.34
O As = - As =
Barra As = 3.09 cm2/m)
6.36 2/ 14.20 fiss = 0.13
PAR21 | cmz/m gmm cm2/m 188 = U
. A's =0.00 . mm
A's = cm2/m A's =
0.00 0.00
cm?/m cm?/m
'l/lf5; As = 2.33
kaf.m/ Fd = 1.60 tf cm2/m
PAR3 gt-m/m Situagéo: (26.3 c/13 -
As = GE 2.40
= - 5
Barra PAR?- 233 As 22.10 _cm_/m)
cm2z/m fiss = 0.11
A cm2/m e
A's = A's =0.00 mm
5= cmz/m
0.00
cm?/m
PAR2- Md = Fd = 4.03 tf _
Barra A 1130 Situagdo: Ain;Z/zrﬁ%
kgf.m/m GE
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PAR21 As = 0.68 (6.3 ¢/13 -
As = cmz/m 2.40
2.28 A's =0.00 cm2/m)
cm2/m cm2/m fiss = 0.03
A's = mm
0.00
cmz/m
Il/lld?,(; As :2/2.28
cm2z/m
kgf.m/m (6.3 ¢/13 -
PAR21 As = 2.40
Barra 5 25 cmz/m)
PAR3 cm.2/m fiss = 0.00
A's = mm
0.00
cm3/m
M Fd = As = 5.89
kgf.m/m Fd_ = 5.1~7 tf _24.48~tf cm2/m
PAR?- ' Situacéo: Situacéo: (210.0 c/13
o As = GE GE - 6.04
Barra 231 As =151 As =5.89 _cm2/m)
PAR6 crr;zlm cmz/m cm2/m fiss =0.11
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cm?/m cmz/m
I;/I1d4§ Fd = As =7.95
kgf.m/m Fd' = 6.89 tf 24.48 tf cm2/m
' Situacéo: Situagéo: (28.0 c/6 -
PARG6 As = GE GE 8.38
Barra 446 As=349 | As=7.95 cm2/m)
PARS cmlzlm cm2/m cm2/m fiss = 0.10
A's = A's =0.00 A's = mm
0.00 cmz/m 0.00
'2 cmz/m
cm?3/m
M Fd = As = 2.28
kgf.m/m '10.03~tf cm2/m
PARS5 ' Situacéo: (26.3 /13 -
As = PE 2.40
Barra | paRo. 28 As =1.15 ~cm2/m)
0 cm2/m cm2/m fiss = 0.02
A's = A's = mm
1.15
0.00 cm2/m
cm?/m
M Fd = As = 6.02
kgf.m/m 42.88~tf cm2/m
PARA- Situagao: (8.0 ¢/8 -
A As = PE 6.28
Barra 2 29 As =6.02 _cm2/m)
PAR5 crﬁZ/m cm2/m fiss = 0.08
A's = A's = mm
0.00 3.85
'2 cmz/m
cm3/m
Md =
PAR5 Fd = As =5.19
Barra kglf_lr?f}m 42.88 tf cmz2/m
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PARA4- Situagéo: (26.3 ¢/6 -
A As = PE 5.20
2.28 As =5.19 cm2/m)
cm2/m cm?/m fiss = 0.07
A's = A's = mm
0.00 4.67
cm?3/m cm3/m
Md = _ _
1130 Fd =221 As =2.28
kaf.m/m Fd = 2.57 tf tf cm2/m
PAR2- | 9" Situacéo: Situacéo: (6.3 ¢/13 -
A As = GE GE 2.40
Barra 5 25 As=105 | As=174 cm2/m)
PAR2- cm.2/m cm2/m cm2/m fiss = 0.05
B A's = A's = 0.00 A's = mm
0.00 cmz/m 0.00
cmeim emé/m
';"(;jgz Fd = 2.49 As = 4.74
kaf.m/m Fd = 1.79 tf tf cm2/m
PAR?- gt Situacéo: Situacéo: (#10.0 c/16
B As = GE GE -4.91
Barra 4.39 As =4.13 As =474 cmz/m)
PAR20 crr;zlm cmz/m cm2/m fiss =0.16
A's = A's =0.00 A's = mm
0 O(; cm2/m 0.00
cm2/m cmz/m
ll/lfe.c:) Fd = 2.49 As = 2.28
tf cm2/m
PAR20 kgf.m/m Situagéo: (26.3 /13 -
As = PE 2.40
Barra o As =0.29 cmz/m)
PAEZ_ ciwlg/?n cma/m fiss = 0.00
A's = A's = mm
0.00 0.29
cm2/m cm#/m
s Fd = 4.20 As = 3.05
kaf.m/m Fd = 2.82 tf tf cm2/m
PAR2- | 9" Situagéo: Situagéo: (28.0 c/16 -
B As = GE GE 3.14
Barra > a4 As =203 | As=3.05 cm2/m)
PAR2- cm.2/m cmz/m cm2/m fiss =0.12
C A's = A's =0.00 A's = mm
0 06 cm2/m 0.00
cm2/m cmz/m
e Fd = 4.20 As =5.38
kaf.m/m Fd = 1.76 tf tf cm2/m
PAR?- gt- Situacéo: Situagéo: (910.0 c/14
c As = GE GE -5.61
Barra 4 75 As=454 | As=5.38 cm2/m)
PAR19 | cmz/m cmz/m cmz/m fiss = 0.15
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cm?/m
Barra PAR19 Il/llda(:) Fd = 3.10 As =2.28
kaf.m/m tf cm2/m
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PAR2- Situagéo: (26.3 /13 -
B As = PE 2.40
2.28 As =0.36 cm2/m)
cm2/m cm?/m fiss = 0.00
A's = A's = mm
0.00 0.36
cm?3/m cm3/m
Md = _ _
1167 Fd =4.32 As = 3.00
kaf.m/m Fd = 2.99 tf tf cm2/m
PAR2- | 9" Situacéo: Situacéo: (8.0 ¢/16 -
C As = GE GE 3.14
Barra 5 3; As=194 | As=3.00 cm2/m)
PAR2- cm.2/m cm2/m cm2/m fiss =0.11
D A's = A's = 0.00 A's = mm
0.00 cmz/m 0.00
cmeim emé/m
o Fd = 4.32 As = 5.46
kaf.m/m Fd = 1.93 tf tf cm2/m
PAR?- gt Situacéo: Situacéo: (210.0 c/14
D As = GE GE -5.61
Barra 4.85 As =4.57 As =5.46 cmz/m)
PAR1S crr;zlm cmz/m cm2/m fiss =0.16
A's = A's =0.00 A's = mm
0 O(; cm2/m 0.00
cm2/m cmz/m
ll/lfe.c:) Fd = 3.74 As = 2.28
tf cm2/m
PAR1S kgf.m/m Situagéo: (26.3 /13 -
As = PE 2.40
Barra o As =0.43 cmz/m)
PACRZ_ ciwlg/?n cma/m fiss = 0.00
A's = A's = mm
0.00 0.43
cm2/m cm#/m
o Fd = 3.24 As = 2.92
kaf.m/m Fd = 3.14 tf tf cm2/m
PAR2- | 9" Situagéo: Situagéo: (28.0 c/17 -
D As = GE GE 2.96
Barra 245 As=200 | As=292 cm2/m)
PAR2- cm.2/m cmz/m cm2/m fiss = 0.13
E A's = A's =0.00 A's = mm
0 06 cm2/m 0.00
cm2/m cmz/m
';/l394; Fd =3.24 As =5.40
kaf.m/m Fd =2.17 tf tf cm2/m
PAR?- gt- Situacéo: Situagéo: (910.0 c/14
E As = GE GE -5.61
Barra 4 gg As =464 | As=5.40 cm2/m)
PAR17 | cmz/m cmz/m cmz/m fiss = 0.16
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cm?/m
Barra PAR17 'l/lld?,(:) Fd =3.21 As =2.28
kaf.m/m tf cm2/m
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PAR2- Situagéo: (26.3 /13 -
D As = PE 2.40
2.28 As =0.37 cm2/m)
cm2/m cm?/m fiss = 0.00
A's = A's = mm
0.00 0.37
cm?3/m cm3/m
Md = _ _
1238 Fd =1.90 As =2.79
kaf.m/m Fd = 3.30 tf tf cm2/m
PAR2- | 9" Situacéo: Situacéo: (8.0 ¢/18 -
E As = GE GE 2.79
Barra 5 55 As=204 | As=279 cm2/m)
PAR2- cm.2/m cm2/m cm2/m fiss = 0.13
F A's = A's = 0.00 A's = mm
0.00 cmz/m 0.00
cmeim emé/m
';"??BZ Fd = 1.42 As =5.14
kaf.m/m Fd = 2.50 tf tf cm2/m
PAR?- gt Situacéo: Situacéo: (6.3 ¢/6 -
= As = GE GE 5.20
Barra 4.04 As = 4.60 As =514 cmz/m)
PAR16 crr;zlm cmz/m cm2/m fiss =0.11
A's = A's =0.00 A's = mm
0 O(; cm2/m 0.00
cm2/m cmz/m
ll/lfe.c:) Fd = 1.90 As = 2.28
tf cm2/m
PAR16E kgf.m/m Situagéo: (26.3 /13 -
As = PE 2.40
Barra o As =0.22 cmz/m)
PA§2_ ciwlg/?n cma/m fiss = 0.00
A's = A's = mm
0.00 0.22
cm2/m cm#/m
o Fd = 0.05 As = 2.59
kaf.m/m Fd = 3.69 tf tf cm2/m
PAR2- | 9" Situagéo: Situagéo: (28.0 c/19 -
F As = GE GE 2.65
Barra 258 As =205 | As=259 cm2/m)
PAR2- cm.2/m cmz/m cm2/m fiss=0.14
G A's = A's =0.00 A's = mm
0 06 cm2/m 0.00
cm2/m cmz/m
e As = 5.00
kgf.m/m Fd = 2.87 tf cm2/m
PAR?- ' Situagéo: (26.3 ¢/6 -
G As = GE 5.20
Barra 5 06 As =4.61 cm2/m)
PARLS | cmz/m cmz/m fiss = 0.10
A's = A's =0.00 mm
0.00 cm2/m
cm3/m
Md = _
Barra | TARTS | 1130 AS =228
kgf.m/m
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PAR2- (26.3 c/13 -
F As = 2.40
2.28 cm2/m)
cm2/m fiss = 0.00
A's = mm
0.00
cmz/m
Md = _
1294 B As —22.64
kgf.m/m Fd_— 4.09 tf cm2/m
PAR2- ' Situacéo: (8.0 ¢/19 -
G _ GE 2.65
Barra 236; As =2.05 cm2/m)
PAR2- cm.2/m cm2/m fiss =0.14
H A's = A's = 0.00 mm
0.00 cmz/m
cm?/m
Md = -
2426 | £q =306 tf i
kgf.m/m =3.20t cm=/m
PAR?- Situacéo: (26.3 ¢/6 -
_ GE 5.20
Barra H 'g‘sog As = 4.58 cmz/m)
: cmz/m fiss =0.11
PARLA | emm | A's =0.00 mm
0 06 cm2/m
cm3/m
Md = _
1130 vt
PARL kgf.m/m (6.3 c/13 -
2.40
As = 2
Barra | parz- | 228 cm?/m)
G cm2/m fiss = 0.00
mm
A's =
0.00
cm?3/m
Md = _
1314 1 py - 500t it
kgf.m/m =500t cm=m
PAR2- ' Situagéo: (28.0 c/18 -
H _ GE 2.79
Barra 2565 As = 1.96 cmz/m)
PAR2- cm.2/m cm2/m fiss = 0.13
| A's = A's =0.00 mm
0 06 cm2/m
cm?/m
Md = _
5427 ) As =5.04
kgf.m/m Fd.— 5.QO tf cm2/m
PAR?- ' Situacéo: (26.3 ¢/6 -
_ GE 5.20
Barra I @SOZ As =4.35 cm2/m)
PAR13 | cmz/m cmz/m fiss=0.11
A's = A's =0.00 mm
0.00 cmz/m
cm3/m
Md = _
Barra PAR13 1130 As —22.28
cm2/m
kgf.m/m
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Nossa agua é o futuro

PAR2- (26.3 c/13 -
H As = 2.40
2.28 cm2/m)
cm2/m fiss = 0.00
A's = mm
0.00
cmz/m
Md = _
1326 B As —22.70
kgf.m/m Fd_— 7.16 tf cmz/m
PAR2- ' Situacéo: (8.0 ¢/18 -
[ _ GE 2.79
Barra 2‘376 As = 1.68 cm2/m)
PAR2- cm.2/m cm2/m fiss =0.14
J A's = A's = 0.00 mm
0.00 cm2/m
cm2/m
Md = _
2414 by - 716 tf " _2? -
kgf.m/m T t cm=m
PAR?- Situacéo: (26.3 ¢/6 -
_ GE 5.20
Barra J ésoi As = 4.02 cmz2/m)
) cm2/m fiss = 0.10
PARIZ | emm | a's =0.00 mm
0 06 cm2/m
cm2/m
Md = _
1130 AEH;Z/Z&]ZS
PARL kgf.m/m (6.3 c/13 -
2.40
As = 2
Barra | parz- | 228 cm?/m)
| cm2/m fiss = 0.00
mm
A's =
0.00
cmz/m
Md = _
1336 | 4= 7891 " _2/2 2
kgf.m/m RS cm=m
PAR2- Situagéo: (28.0 c/18 -
J _ GE 2.79
Barra '3575 As = 1.59 cmz/m)
PAR2- cm.2/m cm2/m fiss =0.14
K A's = A's =0.00 mm
0 06 cm2/m
cmz/m
Md = _
2381 ) As = 4.94
kgf.m/m Fd.— 7.5~5 tf cm2/m
PAR?- ’ Situacéo: (26.3 ¢/6 -
_ GE 5.20
Barra K ’:‘Sgi As = 3.90 cmz/m)
PAR1L | cmz/m cmz/m fiss =0.10
A's = A's =0.00 mm
0.00 cm2/m
cmz/m
Md = _
Barra PAR11 1130 As —22.28
cm2/m
kgf.m/m
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Nossa agua é o futuro

PAR2- (26.3 c/13 -
J As = 2.40
2.28 cm2/m)
cmz/m fiss = 0.00
A's = mm
0.00
cm?/m
Md = _
1332 B As —22.72
kgf.m/m Fd_— 8.42 tf cmz/m
PAR2- ' Situacéo: (8.0 ¢/18 -
K _ GE 2.79
Barra 2‘375 As =151 cm2/m)
PAR2- cm.2/m cm2/m fiss =0.14
L A's = A's =0.00 mm
0.00 cmz/m
cm?/m
Md = _
2332 | £y = g4ptf frivbae
kgf.m/m =842t cm=/m
PAR?- Situacéo: (26.3 ¢/6 -
_ GE 5.20
Barra L 3885 As = 3.67 cmz2/m)
PAR10 crr;zlm cm2z/m fiss = 0.10
A's = A's =0.00 mm
0 06 cm2/m
cmz/m
Md = _
1130 AEH;Z/Z&]ZS
PARLO kgf.m/m (6.3 c/13 -
2.40
As = 2
Barra | parz- | 228 cm?/m)
K cm2/m fiss = 0.00
mm
A's =
0.00
cm3/m
Md = _
1316 | 4 =921t i
kgf.m/m =9.21t cm=m
PAR2- ' Situagéo: (28.0 c/18 -
L _ GE 2.79
Barra 2565 As =1.36 cmz/m)
PAR2- cm.2/m cm2/m fiss = 0.13
M A's = A's =0.00 mm
0 06 cm2/m
cm2z/m
Md = _
2963 ) As —24.76
kgf.m/m Fd.— 8.3~7 tf cm2/m
PAR?- ' Situacéo: (210.0 c/16
_ GE -4.91
Barra M ’3‘878 As = 3.59 cmz/m)
PAR9 | cm2/m cmz/m fiss = 0.17
A's = A's =0.00 mm
0.00 cm2/m
cmz/m
Md = _
Barra PAR9 1130 As —22.28
cmz/m
kgf.m/m
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PAR2- (6.3 ¢/13 -
L As = 2.40
2.28 cm2/m)
cm2/m fiss = 0.00
A's = mm
0.00
cmz/m
Il/lzdsg As =2.61
kgf.m/m Fd_ = 8.63 tf cmz/m
PAR2- ' Situacéo: (8.0 ¢/19 -
M As = GE 2.65
Barra 2 61 As =1.38 cmz/m)
PAR2- cm.2/m cm2/m fiss =0.14
N A's = A's = 0.00 mm
0.00 cm2/m
cm2/m
';"ldsg As = 4.54
kgf.m/m Fd_ = 7.30 tf cmz/m
PAR?- ' Situacéo: (28.0 c/11 -
N As = GE 457
Barra 454 As = 3.52 _cm2/m)
PARS crr;zlm cm2/m fiss =0.14
A's = A's =0.00 mm
0.00 cm2/m
cm2/m
'l/lf36 As =2/2.28
cm2/m
PARS kgf.m/m (6.3 ¢/13 -
As = 2.240
Barra PAR?- 228 .cm_/m)
M cm2/m fiss = 0.00
A's = mm
0.00
cmz/m
'l/lzds; As = 2.58
kgf.m/m Fd = 6.60 tf cmz/m
PAR2- ' Situagéo: (28.0 c/19 -
N As = GE 2.65
Barra 258 As =1.63 cm2/m)
PAR2- cm.2/m cm2/m fiss =0.14
O A's = A's =0.00 mm
0.00 cm2/m
cmz/m
';A(;ng Fd=1.72 As =452
kgf.m/m Fd.: 5.1~1 tf _ tf 5 cmz/m
PAR?- Situacéo: Situacéo: (8.0 c/11 -
0 As = GE GE 457
Barra 498 As =356 | As=4.52 _cm2/m)
PAR7 | cm2/m cmz/m cmz/m fiss=0.14
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cm?/m
5 PAR7 'l/lld?,(:) Fd =172 As = 2.28
o kgf.m/m tf cm?/m
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PAR2- Situagéo: (26.3 /13 -
N As = PE 2.40
2.28 As =0.20 cm2/m)
cm?/m cm?/m fiss = 0.00
A's = A's = mm
0.00 0.20
cm?3/m cm3/m
Md = _ _
1130 Fd =3.80 As =2.28
kgf.m/m Fd_: O.2~9 tf _ tf ) cm2/m
PARA- Situacéo: Situacéo: (6.3 ¢/13 -
B As = GE GE 2.40
Barra 228 As =0.89 As =1.49 cmz/m)
PAR7 cm.2/m cm2/m cm2/m fiss = 0.03
A's = A's = 0.00 A's = mm
0.00 cm?/m 0.00
cm?/m cm*/m
M Fd = 5.26 As = 2.28
kgf.m/m Fd = 0.29 tf tf cm3/m
PAR7 ' Situacéo: Situacéo: (6.3 ¢/13 -
As = GE GE 2.40
Barra | paRa. 28 As =048 | As=130 ~cm2/m)
A crr;zlm cmz/m cm2/m fiss = 0.02
A's = A's = 0.00 A's = mm
0.00 cm2/m 0.00
cm?/m cmz/m
Il/lldB(_) Fd =5.26 As =2.28
kgf.m/m . tf cmz/m
PARA4- ' Situagéo: (26.3 /13 -
A As = PE 2.40
Barra 228 As =0.82 cm2/m)
PARA4- cmlzlm cm2/m fiss = 0.01
B A's = A's = mm
0.00 0.39
cmz/m cm#/m
M Fd = 3.25 As = 2.28
kgf.m/m Fd = 0.87 tf tf cm3/m
PARA- ' Situacéo: Situagéo: (26.3 /13 -
C As = GE GE 2.40
Barra 28 As=0.92 | As=1.52 _cm2/m)
PARS | cmz/m cmz/m cmz/m fiss = 0.04
A's = A's = 0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cmz/m
M Fd =522 As =228
cmz/m
PARS kgf.m/m Situagéo: (26.3 c/13 -
As = A P% 60 2;}0 )
Barra s=0. cm2/m
PAII;A" crzﬁgl?n cm2/m fiss = 0.00
A's = A's = mm
0.00 0.60
cm2/m cm?/m
PARA4- Md =
Fd = 5.22 As =2.28
Barra B kglflr:;(;m tf cm2/m
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PARA4- Situagéo: (26.3 /13 -
C As = PE 2.40
2.28 As =1.02 cm2/m)
cm?/m cm?/m fiss = 0.01
A's = A's = mm
0.00 0.31
cm?3/m cm3/m
Md = _ _
1130 Fd =1.78 As =2.28
kgf.m/m Fd_: O.8~6 tf _ tf ) cm2/m
PARA- Situacéo: Situacéo: (6.3 ¢/13 -
D As = GE GE 2.40
Barra 228 As = 1.07 As =1.45 cmz/m)
PAR9 cm.2/m cm2/m cm2/m fiss = 0.04
A's = A's = 0.00 A's = mm
0.00 cm?/m 0.00
cm?/m cm*/m
M Fd = 2.53 As = 2.28
kgf.m/m _ tf cm3/m
PAR9 ' Situacéo: (6.3 ¢/13 -
As = PE 2.40
Barra | paRa. 28 As =0.29 ~cm2/m)
C crr;zlm cm2/m fiss = 0.00
A's = A's = mm
0.00 0.29
cm?/m cmz/m
'l/lf36 Fd =2.53 As =2.28
kgf.m/m Fd' =0.20 tf ' tf cm2/m
PARA4- ' Situagdo: Situagéo: (26.3 /13 -
C As = GE GE 2.40
Barra 228 As=0.36 | As=0.77 cm2/m)
PARA4- cmlzlm cm2/m cm2/m fiss = 0.01
D A's = A's = 0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cm#/m
M Fd = 2.42 As = 2.28
kgf.m/m Fd = 2.15 tf tf cm3/m
PARA- ' Situacéo: Situagéo: (26.3 /13 -
E As = GE GE 2.40
Barra 28 As=1.01 | As=1.68 _cm2/m)
PARLO | cmz/m cmz/m cmz/m fiss = 0.05
A's = A's = 0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cmz/m
M Fd = 3,04 As =228
t cmz/m
PAR1O kgf.m/m Situagéo: (26.3 c/13 -
As = A P% 35 2;}0 )
Barra s=0. cm2/m
PA§4' crzﬁgl?n cm2/m fiss = 0.00
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 Airr;zlzrﬁ%
kgf.m/m GE
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PARA4- As =0.17 | Situagéo: (26.3 /13 -
E As = cm2/m GE 2.40
2.28 A's=0.00 | As=0.93 cm2/m)
cm2/m cm2/m cm?/m fiss = 0.01
A's = A's = mm
0.00 0.00
cm?3/m cm3/m
Md = _ _
1130 Fd =2.92 As =2.28
kgf.m/m Fd_: 4.5~2 tf _ tf ) cm2/m
PARA- Situacéo: Situacéo: (6.3 ¢/13 -
E As = GE GE 2.40
Barra 228 As =0.78 As =1.86 cmz/m)
PAR1L cm.2/m cm2/m cm2/m fiss = 0.06
A's = A's = 0.00 A's = mm
0.00 cmz/m 0.00
cm?/m cm*/m
M Fd = 3.50 As = 2.28
kgf.m/m _ tf cm2/m
PAR1L ' Situacéo: (6.3 ¢/13 -
As = PE 2.40
Barra | paRa. 28 As =0.40 ~cm2/m)
E crr;zlm cm2/m fiss = 0.00
A - 00 "
2%
Il/lldB(_) Fd = 3.50 As =2.28
kgf.m/m . tf cmz/m
PARA4- ' Situagéo: (26.3 /13 -
E As = GE 2.40
Barra 228 As =1.10 cm2/m)
PARA4- cmlzlm cm2/m fiss = 0.02
F A's = A's = mm
0.00 0.00
cmz/m cm#/m
M Fd = 3.24 As = 2.28
kgf.m/m Fd = 6.78 tf tf cm2/m
PARA- ' Situacéo: Situagéo: (26.3 /13 -
G As = GE GE 2.40
Barra 28 As =053 | As=1.98 _cm2/m)
PARL2 | cmz/m cmz/m cmz/m fiss = 0.07
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cmz/m
M Fd =378 As =228
t cmz/m
PAR12 kgf.m/m Situagéo: (26.3 c/13 -
s - As= 043 i)
Barra s=0. cm2/m
PAFR4' crzﬁgl?n cm2/m fiss = 0.00
A's = A's = mm
0.00 0.43
cmz/m cm?/m
Barra PAFR4' Il/llda(_) Fd = 3.78 As =2.28
kgf.m/m t cmz/m
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PARA4- Situagéo: (26.3 /13 -
G As = GE 2.40
2.28 As =1.22 cm2/m)
cm?/m cm?/m fiss = 0.02
A's = A's = mm
0.00 0.00
cm?3/m cm3/m
Md = _ _
1130 Fd =3.34 As =2.28
kgf.m/m Fd_: 8.9~2 tf _ tf ) cm2/m
PARA- Situacéo: Situacéo: (6.3 ¢/13 -
H As = GE GE 2.40
Barra 228 As =0.27 As =2.04 cmz/m)
PAR13 cm.2/m cm2/m cm2/m fiss = 0.07
A's = A's = 0.00 A's = mm
0.00 cm?/m 0.00
cm?/m cm*/m
M Fd = 3.83 As = 2.28
kgf.m/m _ tf cm3/m
PAR13 ' Situacéo: (6.3 ¢/13 -
As = PE 2.40
Barra | paRa. 28 As =0.44 ~cm2/m)
G crr;zlm cm2/m fiss = 0.00
o m
2%
Il/lldB(_) Fd =3.83 As =2.28
kgf.m/m . tf cmz/m
PARA4- ' Situagéo: (26.3 /13 -
G As = GE 2.40
Barra 228 As =1.29 cm2/m)
PARA4- cmlzlm cm2/m fiss = 0.02
H A's = A's = mm
0.00 0.00
cmz/m cm#/m
M Fd =3.18 As = 2.28
kgf.m/m Fd = 10.57 tf tf cm3/m
PARA- ' Situacéo: Situagéo: (26.3 /13 -
| As = GE GE 2.40
Barra 28 As=0.05 | As=2.04 _cm2/m)
PAR14 | cmz/m cmz/m cmz/m fiss = 0.07
A's = A's = 0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cmz/m
M Fd = 3,63 As =228
t cmz/m
PAR14 kgf.m/m Situagéo: (26.3 c/13 -
As = A P% 42 2;}0 )
Barra s=0. cm2/m
PA|_I|?4- crzﬁgl?n cm2/m fiss = 0.00
A's = A's = mm
0.00 0.42
cm2/m cm?/m
PARA4- Md =
Fd = 3.63 As =2.28
Barra H kglflr:;(;m tf cm2/m
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PARA4- Situagéo: (26.3 /13 -
| As = GE 2.40
2.28 As =1.32 cm2/m)
cmz/m cmz/m fiss = 0.03
A's = A's = mm
0.00 0.00
cmz/m cm3/m
Md = _ -
1130 Fd —tf2.77 As —2/2.28
cm2z/m
PARA- kgf.m/m Situacéo: (6.3 ¢/13 -
J As = GE 2.40
Barra 2325 As =1.97 cm2/m)
PAR15 cm.2/m cm2/m fiss = 0.07
A's = A's = mm
0.00 0.00
cmz/m
cm?/m
M Fd =3.18 As =2.28
kaf.m/m tf cmz/m
PAR1S gt Situacéo: (6.3 ¢/13 -
As = PE 2.40
Barra | paRa. 28 As =0.37 cm2/m)
| crr;zlm cm2/m fiss = 0.00
A's = A's = mm
0.00 0.37
cm?/m cmz/m
ll/lfe.c:) Fd = 3.18 As = 2.28
kaf.m/m tf cm2/m
PAR4- | (9" Situag&o: (6.3 c/13 -
| As = GE 2.40
Barra 2325 As =1.30 cmz/m)
PARA4- cmlzlm cm2/m fiss = 0.03
J A's = A's = mm
0.00 0.00
cmz/m
cm3/m
M Fd =211 As = 2.28
kaf.m/m tf cmz/m
PARA- gt Situagéo: (26.3 /13 -
K As = GE 2.40
Barra 28 As =1.83 cm2/m)
: cmz/m fiss = 0.06
PAR16 c:'wszlzw A's = mm
0.00 0'80
cm2/m cmz/m
M Fd = 2.48 As =2.28
tf cmz/m
PAR16E kgf.m/m Situagéo: (26.3 c/13 -
As = PE 2.40
Barra o As =0.29 cm2/m)
PAJR4' crzﬁgl?n cm2/m fiss = 0.00
A's = A's = mm
0.00 0.29
cmz/m
cmz/m
Barra PAJR“' 'l/lfacz) Fd = 2.48 As = 2.28
kaf.m/m tf cm2/m
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PARA4- Situagéo: (26.3 /13 -
K As = GE 2.40
2.28 As =1.25 cm2/m)
cm2/m cm2/m fiss = 0.03
A's = A's = mm
0.00 0.00
cm?/m cm?/m
Md = _ _
1130 Fd —tf1.24 As —2/2.28
cm2/m
PARA- kgf.m/m Situacéo: (6.3 ¢/13 -
L As = GE 2.40
Barra 5 25 As =1.65 cm2/m)
PARL7 cm.2/m cm2/m fiss = 0.05
A's = A's = mm
0.00 0.00
cm2/m
cm?/m
“1”10'33 Fd = 1.58 As = 2.28
kaf.m/m tf cm2/m
PARL7 gt Situacéo: (6.3 ¢/13 -
As = PE 2.40
Barra | paRa. 28 As =0.18 cm2/m)
K crr;zlm cmz/m fiss = 0.00
A's = A's = mm
S = 0.18
0.00 >
cm?/m cmz/m
ll/lfe.c:) Fd = 1.58 As = 2.28
kaf.m/m tf cm2/m
PAR4- | (9" Situag&o: (6.3 c/13 -
K As = GE 2.40
Barra 2325 As =115 cmz/m)
PARA4- cmlzlm cm2/m fiss = 0.02
L A's = A's = mm
0.00 0.00
cm2/m
cm?/m
Il/lld?,(:) Fd = 0.34 As = 2.28
kaf.m/m tf cm2/m
PARA- gt Situagéo: (26.3 /13 -
M As = GE 2.40
Barra 28 As =144 cm2/m)
: cm2/m fiss = 0.04
PAR18 c:'wszlzw A's = mm
0.00 0'20
cm2/m cmz/m
'l"ldg(:) Fd = 0.56 As = 2.28
tf cm2/m
PAR1S kgf.m/m Situagéo: (26.3 c/13 -
As = PE 2.40
Barra o As = 0.06 cmz/m)
PALR4' crzﬁgl?n cm2/m fiss = 0.00
A's = A's = mm
0.00 0.06
cm2/m
cm?/m
sarra | E Il/lld?,(:) Fd = 0.56 As = 2.28
kaf.m/m tf cm2/m
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PARA4- Situagéo: (26.3 /13 -
M As = GE 2.40
2.28 As =1.01 cm2/m)
cm2/m cm?/m fiss = 0.02
A's = A's = mm
0.00 0.00
cm?3/m cm3/m
'l/lld?,(_J As =2.28
kgf.m/m Fd_ = 8.8~3 tf cm2/m
PARA- Situacéo: (6.3 ¢/13 -
N As = GE 2.40
Barra 228 As =0.01 cmz/m)
PAR19 cm.2/m cm2/m fiss = 0.03
A's = A's = 0.00 mm
0.00 cmz/m
cm3/m
M As =228
kgf.m/m cmz/m
PAR1O (96.3 c/13 -
As = 2.40
Barra PARA- 28 _cmi/m)
M cm2/m fiss = 0.00
A's = mm
0.00
cm3/m
'l/lldB(_) As =2/2.28
cm2/m
PAR4. | kgf.m/m (6.3 c/13 -
M As = 2.40
Barra 228 cm2/m)
PARA4- cmlzlm fiss = 0.02
N A's = mm
0.00
cm?3/m
M Fd = 2.46 As = 2.28
kgf.m/m Fd' =6.92 tf ' tf cmz/m
PARA- ' Situacéo: Situacéo: (6.3 ¢/13 -
o As = GE GE 2.40
Barra 28 As=0.22 | As=1.58 _cm2/m)
PAR20 | cmz/m cmz/m cmz/m fiss = 0.04
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cm2/m cmz/m
M Fd = 2.46 As =228
cm2/m
PAR20 kgf.m/m Situagéo: (26.3 c/13 -
B As = A P% 28 2;}0 )
arra s=0. cm2/m
PAI\ITA" crzﬁgl?n cm2/m fiss = 0.00
A's = A's = mm
0.00 0.28
cmz/m cm?/m
PAR4- Md =
Barra N 1130 Ain;zlzrﬁ%
kgf.m/m
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PARA4- (26.3 c/13 -
O As = 2.40
2.28 cm2/m)
cmz/m fiss = 0.01
A's = mm
0.00
cmz/m
Md = Fd = 2.78 As = 2.28
1130 tf cmz/m
kgf.m/m Situacéo: (6.3 ¢/13 -
PAR22 As = PE 2.40
Barra 2325 As =0.32 cm2/m)
PAR3 cm.2/m crr'12/m fiss = 0.00
A's = A's = mm
0.00 0.32
: cm2/m
cm?/m
M Fd =278 As = 2.28
kaf.m/m Fd = 1.88 tf tf cmz/m
gt Situacéo: Situacéo: (6.3 ¢/13 -
PAR3 |, _ GE GE 2.40
Barra 28 As =1.04 As =171 cmz/m)
PAR22 | . oim cmz/m cm2/m fiss = 0.05
A's = A's =0.00 A's = mm
0 O(; cm?/m 0.00
cm?/m cmz/m
Md = Fd = 1.67 As = 2.28
1130 tf cm2/m
kgf.m/m Situagéo: (26.3 /13 -
PAR1 _ PE 2.40
Barra 'gszg As =0.19 cmz/m)
PAR22 cmlzlm crr'12/m fiss = 0.00
A's = A's = mm
0.00 0.19
'2 cmz/m
cm3/m
ll/lzdg; Fd = 1.67 As = 2.87
kaf.m/m Fd = 1.10 tf tf cmz/m
gt 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 cmz/m fiss = 0.13
A's = A's =0.00 A's = mm
0 06 cmz/m 0.00
cmz/m cmz/m
M Fd =8.72 As = 3.41
kaf.m/m Fd = 0.78 tf tf cmz/m
gt- Situacéo: Situagéo: (28.0 c/14 -
PARL As = GE GE 3.59
Barra 5 25 As=2.02 | As=341 cm2/m)
PARG | . om cmz/m cmz/m fiss =0.10
A's = A's =0.00 A's = mm
S = 2
0.00 cmz/m 0.00
'2 cmz/m
cmz/m
PARG6 Md = Fd =0.78 tf _ _
Barra 1130 Situagdo: Fd _tf8'72 Ain;z/zr#G
PAR1 | kgf.m/m GE
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As =1.06 | Situacéo: (28.0 c/20 -
As = cm2/m GE 251
2.29 A's=0.00 | As=2.46 cm2/m)
cm2/m cm?/m cm2/m fiss = 0.09
A's = A's = mm
0.00 0.00
cm?/m cm?/m
'l/lfsg Fd = As = 6.24
kgf.m/m 54.27 tf cm2/m
PAR21 ' Situacéo: (216.0 c/20
As = PE - 10.05
= _ 5
@] cm2/m o -
A's = A's = mm
0.00 6.24
cm2/m
cm?/m
Md = Fd = _
2721 128,64 tf As = 22.87
kgf.m/m Situacéo: (#12.5 c/5 -
PAR4- PE ey
Barra o As = AS = cmé/m)
5.86 22.87 fiss = 0.10
PAR24 | cm?/m cm2/m m_m '
A's = A's =
0.00 7.66
cm?/m cm?/m
Md = Fd = _
3942 | Fd=115.63 | 128.64 tf ASC%Z?/ZT'IOS
kgf.m/m tf Situacéo: (916.0 ¢/7 -
PAR24 _ | Situagdo: PE 28.72
Barra As = GE AS = cm2/m)
PAR21 8.95 As =0.00 27.05 fiss = 0.12
cmz/m cmz/m cmz/m o
A's = A's =4.41 A's = mm
0.00 cm2/m 7.66
cm?/m cm?/m
';"glz As = 4.34
kaf.m/m Fd = 2.55 tf cm2/m
PAR3 gt Situagéo: (916.0 c/20
GE - 10.05
As = -
PR | paRs- | asa | A SI0 fise = 006
Al oM As=000 mm
0 06 cm2/m
cm?/m
'l"f; As =2.44
kaf.m/m Fd = 12.30 tf cm2/m
gt Situagéo: (912.5 c/20
PAR2-
A As = GE -6.14
Barra 5 42 As = 0.64 cm2/m)
' cm2/m fiss = 0.04
PAR21 | cm?m e
A's = A's =0.00 mm
0.00 cm2/m
cm?/m
PAR21 Md = _
Barra 1130 A(fn;z/zrf“
PAR3 | kgf.m/m
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(812.5 ¢/20
As = -6.14
2.34 cm2/m)
cm2/m fiss = 0.00
A's = mm
0.00
cmz/m
Md = _
1480 B As —23.09
kgf.m/m Fd = 10.?5 tf cmz/m
PAR?- ' Situacéo: (912.5 ¢/20
0 As = GE -6.14
Barra 3 05 As =153 cm2/m)
PAR6 cm.2/m cm2/m fiss = 0.06
A's = A's = 0.00 mm
0.00 cm2/m
cm2/m
Md = _
3117 | kg = 16.63 tf grivhoe
kgf.m/m =16.6 t cm2/m
' Situacéo: (216.0 c/20
PAR6 _ GE - 10.05
Barra 'gsgi As = 4.59 cmz2/m)
PARS rr;zlm cmz/m fiss =0.14
CA,S m A's = 0.00 mm
0 06 cm2/m
cm2/m
Md = _
1130 Aot
BARS kgf.m/m (912.5 c/20
-6.14
As = 2
Barra | parz- | 234 cm?/m)
o cm2/m fiss = 0.00
A's = mm
0.00
cmz/m
Md = Fd = _
2847 | Fd=116.46 | 50.46 tf Ascr‘nzllﬁfg
kgf.m/m tf Situacéo: 210.0 ¢/5 -
PAR4- Situagéo: GE ( 1!'5 7
A As = GE As = ;
Barra 608 | As=000 | 13.29 ﬁgg"f/ rc?)og
PAR5 | cm?m cm2/m cm2/m m_m :
A's = A's=1.14 A's =
0.00 cm2/m 0.00
cmz/m cmz/m
Md = Fd = _
1130 88.33 tf As = 10.62
kgf.m/m Situacéo: cm2/m
’ PE ) (216.0 c/18
PAR5 As = As = -11.17
Barra o g cm2/m)
PAR23 | 239 0.0z fiss = 0.17
A's = A's = mm
0.00 9.70
cmz/m cm2/m
Md =
PAR23 Fd=114.23 | Fd= As = 22.15
Barra kg‘:,?’#]‘}m tf 88.33 tf cma/m
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PARA4- Situagéo: Situagéo: (812.5¢/5 -
A As = GE GE 24.54
9.71 As =0.00 As = cm2/m)
cm2/m cm?/m 22.15 fiss = 0.10
A's = A's =521 cmz/m mm
0.00 cm2/m A's =
cm2/m 0.00
cm?/m
'lﬂfsa As = 2.34
kgf.m/m Fd_ =472 tf cm2/m
PAR2- ' Situagéo: (812.5 ¢/20
A As = GE -6.14
Barra 234 As =0.92 cmz2/m)
PARZ2- | . oim cm?/m fiss = 0.02
B A's = A's =0.00 mm
0.00 cm2/m
cm?/m
':\3"2‘115 Fd = 4.06 As = 7.72
kgf.m/m Fd': 3.3~2 tf _ tf 3 cm2/m
PARD?- Situacéo: Situacéo: (916.0 c/20
B As = GE GE -10.05
Barra 715 As=6.68 | As=7.72 ~cmz2/m)
PAR20 | cmz/m cmz/m cmz/m fiss = 0.16
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cm?/m cmz/m
’l/lldsc_) Fd = 4.06 As =2.34
kgf.m/m _ tf . cm2/m
PAR20 ' Situacdo: (212.5 c/20
As = PE -6.14
Barra | paRo. 234 As = 0.47 ~cmz2/m)
A crﬁzlm cm3/m fiss = 0.00
A's = A's = mm
0.00 0.47
cmeim cme/m
'l"f?)g As = 3.00
kgf.m/m Fd_ = 5,39 tf cm2/m
PAR2- ' Situagéo: (812.5 ¢/20
B As = GE -6.14
Barra 3.00 As =221 cmz/m)
PAR2- | o cmz/m fiss = 0.06
C N's = A's =0.00 mm
0.00 cm?/m
cm?/m
gﬂgsi As =7.97
kgf.m/m Fd_ = 4.1~3 tf cm2/m
PAR?- ' Situacéo: (216.0 c/20
C As = GE - 10.05
Barra 797 As =7.40 cmz/m)
PAR19 cm.2/m cm2/m fiss = 0.18
A's = A's =0.00 mm
0.00 cm2/m
cm2/m
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Md = _
1130 Asn;/zﬁf"‘
PARL kgf.m/m (912.5 c/20
-6.14
As = 2
Barra | parz- | 234 cm?/m)
B cm2/m fiss = 0.00
mm
A's =
0.00
cm2/m
Md = _
1404 1 £y 5 o5t " _2/2 -
kgf.m/m RS cm=m
PAR2- Situagéo: (912.5 c/20
C As = GE -6.14
Barra 293 As = 2.06 cmz2/m)
PAR2- crﬁzlm cm2/m fiss = 0.05
D A's = A's = 0.00 mm
0 06 cm2/m
cmz/m
Md = _
3505 B As —28.08
kgf.m/m Fd_— 4.5~0 tf cm2/m
PAR?- Situagéo: (916.0 c/20
_ GE - 10.05
Barra D 2803; As = 7.46 cm2/m)
PAR1S | cm2/m cm?/m fiss =0.18
e A's =0.00 mm
%%0_ cm?/m
cmz/m
'l"fgg As = 2.34
kgf.m/m cmz/m
oarig | (912.5 c/20
-6.14
As =
Barra | papo. 234 _cmi/m)
C em2/m fiss = 0.00
mm
A's =
0.00
cm?/m
Md = _
1446 B As —23.02
kgf.m/m Fd_— 6.1~3 tf cm2/m
PAR2- Situagéo: (812.5 ¢/20
D _ GE -6.14
Barra 2505 As =2.13 cm2/m)
PAR2- | . o/m cm2/m fiss = 0.06
E A's = A's = 0.00 mm
0.00 cmz/m
cmz/m
Md = _
3676 | g = 455¢f A _2? 0
kgf.m/m L cm/m
PAR?- Situacéo: (216.0 c/20
_ GE - 10.05
Barra E '2325 As =7.65 cm2/m)
) cm2/m fiss =0.19
PAR17 | cm?/m
. A's =0.00 mm
%%0_ cm2/m
cm2/m
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Md = _
1130 Asn;/zﬁf"‘
PARL7 kgf.m/m (912.5 c/20
-6.14
As = 2
Barra | parz- | 234 cm?/m)
D cm2/m fiss = 0.00
mm
A's =
0.00
cm2/m
Md = _
1489 | - 608t " _2/3 -
kgf.m/m e t cm=m
PAR2- ' Situagéo: (912.5 c/20
E As = GE -6.14
Barra 311 As =2.23 cmz2/m)
PAR2- crﬁzlm cm2/m fiss = 0.06
F A's = A's = 0.00 mm
0 06 cm2/m
cmz/m
Md = _
3746 ~ As —28.45
kgf.m/m Fd_— 4.3~7 tf cm2/m
PAR?- Situagéo: (916.0 c/20
_ GE - 10.05
Barra F 284; As =7.86 cm2/m)
PAR16 | cm2/m cm?/m fiss =0.20
e A's =0.00 mm
%%0_ cm?/m
cmz/m
Md = _
1130 As —2/2.34
kgf.m/m cm=m
PAR16 (912.5 c/20
-6.14
As =
Barra PARD?- 234 _cmi/m)
E em2/m fiss = 0.00
mm
A's =
0.00
cm?/m
Md = _
1528 _ As —23.20
kgf.m/m Fd_— 5.%8 tf cm2/m
PAR2- Situagéo: (812.5 ¢/20
F As = GE - 6.14
Barra 3526 As =234 cm2/m)
PAR2- | oim cm2/m fiss = 0.06
G A's = A's = 0.00 mm
0.00 cmz/m
cmz/m
Md = _
3800 B As =8.32
kaf.m/m Fd = 4.08 tf cm2/m
PAR?- gt. Situacéo: (910.0 c/9 -
_ GE 8.73
Barra G '2335 As =7.78 cmz2/m)
) cm2/m fiss =0.16
PAR15 | cm?/m
e — A's =0.00 mm
%%0_ cm2/m
cm2/m
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Md = _
1130 AS =234
PARLS kgf.m/m (912.5 c/20
-6.14
As = 2
Barra | parz- | 234 cm?/m)
= cm2/m fiss = 0.00
mm
A's =
0.00
cm3/m
Md = _
1560 1 py =556t e
kgf.m/m R cmim
PAR2- Situagéo: (916.0 c/20
G As = GE - 10.05
Barra 332 As =2.50 cmz2/m)
PAR2- rﬁzlm cm2/m fiss = 0.03
H CA's _ A's =0.00 mm
0 06 cm2/m
cm?/m
Md = _
3835 B As —28.40
kgf.m/m Fd_— 3.7~0 tf cm2/m
PAR?- Situacéo: (810.0 /9 -
_ GE 8.73
Barra H ’2546 As =791 cm?/m)
PAR14 crﬁZ/m cmz/m fiss = 0.16
A's = A's =0.00 mm
0.00 cm2/m
cm?/m
Md = _
1130 As —2/2.34
kgf.m/m cm7m
PAR14 (912.5 c/20
-6.14
As =
Barra | papo. 234 _cmi/m)
G em2/m fiss = 0.00
mm
A's =
0.00
cm?/m
Md = _
1585 B As —23.38
kgf.m/m Fd_— 5.3~5 tf cm2/m
PAR2- Situagéo: (916.0 c/20
H As = GE - 10.05
Barra 3 35 As =2.59 cm2/m)
PAR2- | oim cm2/m fiss = 0.04
I A's = A's =0.00 mm
0.00 cmz/m
cm?/m
Md = _
3849 | pq=333tf M
kgf.m/m e cm/m
PAR?- Situacéo: (910.0 c/9 -
_ GE 8.73
Barra I '254; As = 8.00 cmz2/m)
PAR13 | cmz/m cmz/m fiss = 0.16
A's = A's = 0.00 mm
0 00_ cm2/m
cm?/m
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Casal

Nossa agua é o futuro

Md = _
1130 Asn;/zﬁf"‘
PARL3 kgf.m/m (912.5 c/20
-6.14
As = 2
Barra | parz- | 234 cm?/m)
H cm2/m fiss = 0.00
mm
A's =
0.00
cm2/m
Md = _
1602 | 519 " _2/3 -
kgf.m/m T cm=m
PAR2- ' Situagéo: (916.0 c/20
[ As = GE - 10.05
Barra 341 As = 2.65 cmz2/m)
PAR2- rﬁzlm cm2/m fiss = 0.04
J CA's _ A's = 0.00 mm
0 06 cm2/m
cmz/m
Md = _
3838 ~ As —28.41
kgf.m/m Fd_— 3.1~7 tf cm2/m
PAR?- Situacéo: (810.0 /9 -
_ GE 8.73
Barra J 2841 As =7.99 cm2/m)
PARL2 crﬁZ/m cm2/m fiss = 0.16
A's = A's =0.00 mm
0.00 cm2/m
cmz/m
Md = _
1130 As _2/2.34
kgf.m/m cm7m
PAR1? (912.5 c/20
-6.14
As =
Barra PARD?- 234 _cmi/m)
| em2/m fiss = 0.00
mm
A's =
0.00
cm?/m
Md = _
1609 B As —23.43
kgf.m/m Fd_— 5.2~4 tf cm2/m
PAR2- Situagéo: (916.0 c/20
J As = GE - 10.05
Barra 3 4?: As = 2.66 cm2/m)
PAR2- | oim cm2/m fiss = 0.04
K A's = A's = 0.00 mm
0.00 cmz/m
cmz/m
Md = _
3797 B As =8.31
kaf.m/m Fd = 3.25 tf cm2/m
PAR?- gt. Situacéo: (910.0 c/9 -
_ GE 8.73
Barra K 'g%; As =7.88 cm2/m)
) cm2/m fiss =0.16
PAR11 C:,‘:’ m 1 A's=0.00 mm
0 00_ cm2/m
cm2/m
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Nossa agua é o futuro

Md = _
1130 AS =234
PARLL kgf.m/m (912.5 c/20
-6.14
As = 2
Barra | parz- | 234 cm?/m)
3 cm2/m fiss = 0.00
mm
A's =
0.00
cmz/m
Md = _
1605 1 py = 4e4tr it
kgf.m/m T cm=m
PAR2- Situagéo: (916.0 c/20
K As = GE - 10.05
Barra 3.42 As =2.73 cmz2/m)
PAR2- rﬁzlm cm2/m fiss = 0.04
L CA's _ A's =0.00 mm
0 06 cm2/m
cm2z/m
Md = _
3727 ~ As —28.41
kgf.m/m Fd_— 2.6~8 tf cmz/m
PAR?- Situagéo: (916.0 c/20
_ GE - 10.05
Barra L 2841 As = 8.04 cm2/m)
PAR1O | cm2/m cm?/m fiss =0.20
e — A's =0.00 mm
%%0_ cm?/m
cmz/m
'l"fgg As =2.34
kgf.m/m cm?/m
oArto | (912.5 c/20
-6.14
As =
Barra PARD?- 234 _cmi/m)
K em2/m fiss = 0.00
mm
A's =
0.00
cm?/m
Md = _
1582 _ As —23.37
kgf.m/m Fd_— 4.QG tf cmz/m
PAR2- Situagéo: (916.0 c/20
L _ GE - 10.05
Barra ’333; As =2.77 cm2/m)
PAR2- | oim cm2/m fiss = 0.04
M A's = A's =0.00 mm
0.00 cmz/m
cm2z/m
Md = _
3625 | £q-210tf it
kgf.m/m L cm/m
PAR?- ' Situacéo: (216.0 c/20
_ GE - 10.05
Barra M 'gslg As =7.86 cm2/m)
PAR9 | cm2/m cmz/m fiss =0.18
. A's =0.00 mm
%%0_ cm2/m
cm?/m
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NOSSa <V!(V]Ux] e o tuturo

Il/lld?,(_) As :2/2.34
cm2/m
BARS kgf.m/m (912.5 c/20
As = - 62.14
Barra PAR?- 234 _cm_/m)
L cm2/m fiss = 0.00
A's = mm
0.00
cm?/m
'l"g‘é Fd = 0.22 As = 3.31
kgf.m/m Fd = 3.37 tf tf cm2/m
PAR2- ' Situagéo: Situagéo: (916.0 c/20
M As = GE GE - 10.05
Barra 308 As=278 | As=331 cmz2/m)
PAR2- crﬁzlm cm2/m cm2/m fiss = 0.03
N A's = A's = 0.00 A's = mm
0.00 cm2/m 0.00
cm3/m cm#/m
'g”fgg Fd = 0.22 As = 7.86
kgf.m/m Fd_: 1.4~3 tf _ tf 5 cm2/m
PAR?- Situacéo: Situacéo: (216.0 c/20
N As = GE GE - 10.05
Barra 783 As=764 | As=7.86 cm2/m)
PARS | cm2/m cm?/m cm?/m fiss = 0.17
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cmz/m cm?/m
Il/lldS(_) As=2.34
kgf.m/m cm?/m
PARS (912.5 c/20
As = -6.14
Barra | papo. 234 _cmi/m)
M em2/m fiss = 0.00
A's = mm
0.00
cm2/m
e Fd = 0.30 As = 3.30
kgf.m/m Fd_ =2.68 tf _ tf cm2/m
PAR2- ' Situacéo: Situacéo: (216.0 c/20
N As = GE GE - 10.05
Barra 3 2; As = 2.86 As =3.30 cm2/m)
PAR2- crﬁZ/m cm2/m cm2/m fiss = 0.03
O A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cmz/m cm?/m
';"20'75 Fd = 0.30 As = 7.34
kgf.m/m Fd_ =2.07 tf _ tf cmz/m
PAR?- ' Situacéo: Situacéo: (216.0 c/20
o As = GE GE - 10.05
Barra 730 As=7.01 | As=7.34 _cm2/m)
PAR7 | cm2/m cmz/m cmz/m fiss =0.15
A's = A's =0.00 A's = mm
0.00 cm?/m 0.00
cmeim G
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CaSaL

NOSSa <V!(V]Ux] e o tuturo

Il/lld?,(_) As :2/2.34
cm2/m
BAR? kgf.m/m (912.5 c/20
As = - 62.14
Barra PAR?- 234 _cm_/m)
N cm2/m fiss = 0.00
A's = mm
0.00
cm3/m
M Fd = 7.37 As = 2.34
kgf.m/m Fd' =0.39tf ' tf cm2/m
PARA- ' Situacéo: Situagéo: (912.5 c/20
B As = GE GE -6.14
Barra 234 As=1.17 | As=2.33 _cm2/m)
PAR7 | cmz/m cm2/m cm2/m fiss = 0.02
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cm3/m cm#/m
M Fd = As = 2.46
kgf.m/m Fd = O.3~9 tf _10.68Ntf cmz/m
PAR7 Situacéo: Situacéo: (812.5 ¢/20
As = GE GE -6.14
Barra PARA- 234 As=0.65 | As=246 cm2/m)
A cm2/m cm?/m cm?/m fiss = 0.02
A's = A's =0.00 A's = mm
0.00 cmz/m 0.00
cmz/m cm?/m
e Fd = As = 2.34
kgf.m/m 10.68 tf cm2/m
PARA4- ' Situagéo: (912.5 c/20
A As = PE -6.14
Barra 234 As =1.23 cm2/m)
PARA4- 2/ cmz/m fiss = 0.01
B cprp T A's = mm
oo
cm2/m cmz/m
'l/l1d36 Fd =3.13 As =234
kgf.m/m Fd_= O.9~4 tf _ tf _ cm2/m
PARA- Situacéo: Situacéo: (212.5 c/20
C As = GE GE -6.14
Barra >34 As=0.98 | As=1.59 cm2/m)
PARS | cm2/m cm2/m cm2/m fiss = 0.01
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
cmz/m cm?/m
M Fd = 4.75 As = 2.34
kgf.m/m o tf ) cm2/m
PARS ' Situacéo: (912.5 ¢/20
As = PE -6.14
Barra | 5apa. 234 As =0.55 ~cm?/m)
B cmz/m cmz/m fiss = 0.00
o
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NOSSa <V!(V]Ux] e o tuturo

ll/lf’s(_) Fd =4.75 As =2.34
kgf.m/m . tf cmz/m
PARA4- ' Situagéo: (912.5 c/20
B As = PE -6.14
Barra 234 As =0.79 cm2/m)
PARA4- crﬁzlm cm2/m fiss = 0.00
C A's = A's = mm
0.00 0.30
cmz/m cm?/m
M Fd =0.15 As = 2.34
kgf.m/m Fd = 1.18 tf tf cm2/m
PARA- ' Situacéo: Situagéo: (912.5 c/20
D As = GE GE -6.14
Barra 234 As=1.18 | As=1.38 _cm2/m)
PARY | cmz/m cm2/m cm2/m fiss = 0.01
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
crﬁzlm cm#/m
';_/l](_j36 Fd :tf1.14 As :2/2.34
cmz/m
PAR9 kgf.m/m Situacéo: (912.5 ¢/20
As = PE -6.14
Barra PARA- 234 As =0.13 cm2/m)
C cm2/m cm2/m fiss = 0.00
A's = A's = mm
0.00 0.13
cmz/m cm?/m
'l"fga Fd =1.14 As = 2.34
kgf.m/m Fd = 1.18 tf tf cm2/m
PARA4- ' Situagéo: Situagéo: (912.5 c/20
C As = GE GE -6.14
Barra 234 As=0.13 | As=0.48 cm2/m)
PAR4A- | oim cmz/m cmz/m fiss = 0.00
D A's = A's = 0.00 A's = mm
0.00 cm2/m 0.00
cmefm emeim
M As = 2.34
kgf.m/m Fd_ = 4.7~9 tf cm2/m
PARA- Situacéo: (212.5 c/20
E As = GE -6.14
Barra >34 As =0.85 cm2/m)
PAR1O | cm2/m cm2/m fiss = 0.02
A's = A's =0.00 mm
0.00 cmz/m
cm?/m
M AS = 2.34
kgf.m/m (zigsl?/zo
PAR10 Ao 614
Barra PARA- 234 _cmi/m)
D cmz/m fiss = 0.00
A's = mm
0.00
cm3/m
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Casal

Nossa agua é o futuro

Md = ~
1130 A(S;n;2/2|~.'134
PAR4- | KOTmM/m (912.5 ¢/20
D As = - 6.14
Barra 2532 cmz/m)
PARA4- crﬁzlm fiss = 0.00
E mm
A's =
0.00
cm3/m
Md = ~
1130 1 rq =566t " _2,2'34
kgf.m/m =866t cm2/m
PAR4- Situagdo: (212.5 ¢/20
= GE - 6.14
Barra F '3532 As = 0.43 cmz/m)
PARIL | cm2/m cm#/m fiss = 0.02
W A's =0.00 m
%%6 cm2/m
cm?/m
Md = ~
1130 Asn;Z/zr;qul
PARLL atmim (#12.5 ¢/20
-6.14
As = >
Bara | para- | 234 cmz/m)
E cm2/m fiss = 0.00
mm
A's =
0.00
cm?/m
Md = _
1130 As —2/2.34
kgf.m/m cm2z/m
PAR4- ' (812.5 c/20
E - - 6.14
Barra 222 cm2/m)
PAR4- Crﬁzlm fiss = 0.00
F mm
A's =
0.00
cm3/m
Md = ~
1130 Airﬁz/zﬁqm
PAR4- at.m/m (812.5 ¢/20
G As = -6.14
Barra 2532 cm2/m)
PAR12 | cm2/m fISSm=m0.02
A's =
0.00
cm?/m
Md = ~
1130 As —22.34
kgf.m/m cm2/m
PARL2 | (212.5 c/20
-6.14
As =
Barra | para- | 2.34 cmé/m)
F cm2/m fiss = 0.00
mm
A's =
0.00
cm3/m
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Casal

Nossa agua é o futuro

Md =
As =234
k 1f1r?1c;m cm2/m
PAR4- | k9" (812.5 ¢/20
F As = -6.14
Barra 2532 emeim)
PACI;M' cm2/m fiss = 0.00
A's = mm
0.00
cm2/m
M As =2.34
1130 S
PAR4- kaf.mim (ﬂlzéslalzo
Barra | | 5% ormeim)
PAR13 | cm2/m flssm=m0.02
A's =
0.00
cmz/m
Md =
As =2.34
kgji‘lr:i?m cm2/m
PAR13 (ﬁ1_2.651(;r/20
As = "
Barra | para- | 2.34 figg] _/rg)o .
G cm2/m m_m .
A's =
0.00
cmz/m
e As =2.34
1130 i
PAR4- | KOf-m/m (812.5 ¢/20
G - 2 6.14
Barra 283; cm3/m)
PAR4- Crﬁzlm fiss = 0.00
H 's = mm
A's =
0.00
cm?/m
Md =
As =2.34
k ];‘11319m cm2/m
o (812.5 ¢/20
PARA4- oV
Barra I ’3332 cm2/m)
PAR14 | cm?/m flssm=m0.02
A's =
0.00
cmz/m
M As =2.34
k 11‘139 cm2/m
gf.m/m
PAR14 (1251_26512/20
As = .
Barra | papg. | 234 ) g;ni/rg)o )
H cm2/m m_m .
A's =
0.00
cm2/m
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Casal

Nossa agua é o futuro

Md =
As =234
k 1f1r?1c;m cm2/m
PAR4- | k9" (812.5 ¢/20
H As = -6.14
Barra 2532 emeim)
PAIR4' cm2/m fiss = 0.00
A's = mm
0.00
cm2/m
M As =2.34
1130 o
PARA4- kat.m/m (ﬂlzéslalzo
Barra | | 53 ormeim)
PAR15 cm2/m f|35m=m0.02
A's =
0.00
cmz/m
Md =
As =2.34
kgji‘lr:i?m cm2/m
PAR15 (ﬁl_2.651(;f/20
As = "
| cm2/m m_m .
A's =
0.00
cmz/m
e As =2.34
1130 i
PAR4- | KOf-m/m (812.5 ¢/20
' - - 6.14
Barra 253; cmz2/m)
PAR4- crﬁzlm fiss = 0.00
J 's = mm
A's =
0.00
cm?/m
Md =
As =2.34
k ];‘11319m cm2/m
o (812.5 ¢/20
PARA4- oV
Barra K ’3532 emeim)
PAR16 | cm?/m flssm=m0.02
A's =
0.00
cmz/m
M As =2.34
k 11‘139 cm2/m
gf.m/m
PAR16 (1251_2.651(;/20
As = .
Barra | papg. | 234 ) g;ni/rg)o )
J cm2/m m_m .
A's =
0.00
cm2/m
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Casal

Nossa agua é o futuro

Md =
As =234
k 1f1r?1c;m cm2/m
PAR4- | k9" (812.5 ¢/20
J As = - 6.14
Barra 2532 cmz/m)
PAKR4' cm2/m fiss = 0.00
A's = mm
0.00
cm2/m
Moo As =2.34
1130 S
PARA4- kat.m/m (ﬂlzéslalzo
Barra L ';SBZ sz'/m)
PAR17 | cm?/m flssm=m0.01
A's =
0.00
cmz/m
Md =
As =2.34
kglflr:i?m cm2/m
PAR17 (ﬂ]:2.651c;f/20
As = "
Barra | para- | 2.34 figg] —/g])oo
K cm2/m m_m .
A's =
0.00
cmz/m
Mo As =2.34
1130 o2
PAR4- | KOf-m/m (812.5 ¢/20
K - - 6.14
Barra 222 cm2/m)
PAR4- Crﬁzlm fiss = 0.00
L — mm
A's =
0.00
cm?/m
Md =
As =2.34
k ];‘11319m cm2/m
o (812.5 ¢/20
PARA4- o
Barra M ’3532 cmz/m)
PAR18 | cm?/m fISSm=m0.0l
A's =
0.00
cmz/m
M As =2.34
k 1]‘139 cm2/m
gf.m/m
PAR18 (1251_2.651(;/20
As = .
Barra | papg. | 234 ) g;ni/rg)o )
L cm2/m m_m .
A's =
0.00
cm2/m
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A ) Casal

Nossa agua é o futuro

ll/lld?,(:) As =234
cm2/m
PAR4- | KOf-m/m (812.5 ¢/20
L As = - 6.14
Barra 2532 cmz/m)
PAR4- crﬁzlm fiss = 0.01
M A's = mm
0.00
cm2/m
|l/|f3(=) As =2.34
2
kgf.m/m cm2/m
PAR4- (212.5 ¢/20
N As = -6.14
Barra 234 _cm2/m)
PAR19 cm2/m fiss = 0.01
A's = mm
0.00
cmz/m
'l/l1d3(§ As =2.34
2/m
kgf.m/m cm
(912.5 ¢/20
PAR19 A = o
A 2
Bara | para- | 234 flcm_/m)
M cm2/m iss = 0.00
A's = mm
0.00
cmz/m
'l/lf3(:) As =2.34
cm2/m
PAR4- | KOf-m/m (812.5 ¢/20
M - - 6.14
Barra 222 cm2/m)
PARA4- Crﬁzlm fiss = 0.00
N A's = mm
0.00
cm?/m
';./l](_j3(§ Fd =0.86 As =2.34
tf cm2/m
PARA4- kgf.m/m Situagdo: (212.5 ¢/20
o) As = GE -6.14
Barra 5 32 As =1.00 cm2/m)
PAR20 | cm2/m cnlwzlr_n fiss = 0.01
A'S = A S - mm
0.00 0.00
N cmz/m
cmz/m
,l/lldSS Fd = 0.86 As =2.34
kgf.m/m tf cm2/m
PAR20 - Situacéo: (12.5 ¢/20
As = PE -6.14
Barra | pAr4- | 2.34 As = 0.10 cm?/m)
N cm2/m cm2/m fiss = 0.00
A's = A's = mm
0.00 0.10
. cm2/m
cm2/m
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CaSaL

NOSSa <V!(V]Ux] e o tuturo

Md =
1130 A§m2/2ri~|34
PAR4. | kgf.m/m (912.5 c/20
N -6.14
Barra '3‘53; cmz/m)
PAR4- cm2/m fiss = 0.00
O A's = mm
0.00
cm2/m
ll/l1d3c_) Fd = 2.01 As = 2.34
kgf.m/m tf cmz/m
' Situagéo: (912.5 c/20
PAR22 As = PE -6.14
Barra 234 As =0.33 cmz2/m)
PAR3 crﬁzlm cm2/m fiss = 0.00
A's = mm
A's =
0.33
0.00 cmz/m
cmz/m
'l"zdl; Fd = 2.91 As = 2.95
kgf.m/m Fd = 9.95 tf tf cm2/m
' Situagéo: Situagéo: (812.5 ¢/20
PAR3 As = GE GE -6.14
Barra 2 57 As =1.06 As = 2.95 cm2/m)
PAR22 crﬁ2/m cm2/m cm2/m fiss = 0.05
A's = A's =0.00 A's = mm
0.00 cm2/m 0.00
: cm2/m
cmz/m
Md = As =2.34
1130 em2/m
kgf.m/m (812.5 ¢/20
PAR1 As = -6.14
Barra 234 cm2/m)
PAR22 > fiss = 0.00
cmz/m mm
A's =
0.00
cm?/m
';"5?96 As = 5.66
kgf.m/m Fd_ =9.00 tf cm2/m
' Situacéo: (216.0 c/20
PAR22 As = GE - 10.05
Barra 5 6(; As =4.38 cm2/m)
PARL | .m2/im cm2/m fiss = 0.09
A's = A's = 0.00 mm
0.00 cmz/m
cmz/m
';"20'3; As = 4.84
kgf.m/m Fd_ =9.76 tf cm2/m
' Situacéo: (216.0 c/20
PAR1 As = GE - 10.05
Barra 484 As = 3.43 cmz/m)
PARG6 ) cm2/m fiss = 0.07
cm2/m .
A's = A's =20.00 mm
0.00 cm2/m
cm2/m
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A CasaL
Nossa agua é o futuro
Md =
As =234
gt (912.5 c/20
PAR6 As = -6.14
Barra 2532 cmz/m)
PAR1 cm2/m fiss = 0.00
A's = mm
0.00
cm?/m
'l"%g Fd = As = 2.87
kaf.m/m 16.14 tf cm2/m
gt Situagéo: (912.5 c/20
PAR24 As = PE -6.14
Barra 234 As = 2.87 cmz2/m)
PAR25 > cm2/m fiss = 0.03
cmz/m A's = mm
A's =
0.96
0.00 cmz/m
cm?/m
Md = Fd = _
3707 _ 16.14 tf As = 10.28
kgf.m/m Fd = 15'f10 t Situagéo: cm#/m
Situacéo: GE (810.0 /7 -
PAR25 As = GE As = 11.22
Barra 3 05 As = 6.06 10 2% cmz/m)
PAR24 crﬁ2/m Icm?-‘/m cm.2/m fiss = 0.13
A's Asm—Z/On.]OO A's = mm
0.00 0.00
cm?/m cm?/m
'l"ldg(‘) Fd = As = 2.34
kaf.m/m 12.71 tf cm2/m
gt Situagéo: (812.5 c/20
PAR25 As = PE -6.14
Barra 234 As =1.46 cm2/m)
PAR23 S cmz/m fiss = 0.01
cm2/m A's = mm
A's 1.46
0.00 em2/m
cm2/m
Md = Fd = ~
4899 _ 12.71 tf As = 12.87
kgf.m/m Fd = 23{11 t Situagéo: cmz/m
Situacéo: GE (812.5c/9 -
PAR23 As = GE As = 13.64
Barra 11 2_3 As = 8.33 12 8_7 cm2/m)
PAR?25 cm.2/m cmz/m cm.2/m fiss =0.18
A's =0.00 mm
A's = em2/m A's =
0.00 0.00
cm?/m cm?/m
ARMADURAS DAS ABAS
Localizagd | Direca Ver$?39a0 Ve”fclJcaQa Armadur | Armadur Cisalhament
o] ¢ o] ¢ Flexao compressao axial a a o]
( P ~ inferior superior
) (tracado)
. Md = Fd =5.71 tf Fd=0.85 | As=1.62 A's = vsd = 4.03
PAR21int Pos 2302 Situacao: GE tf cm?2 4.35 cm? tf/m
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ENCIBRA S.A. A Casa L
Estudos e Projetos de Engenharia Nossa &gua é o futuro
kgf.m/ As =0.84 Situagéo: 4 28.0 928.0 vrdl = 3.24
m cm2/m GE (2.01 (4.52 tf/m
A's =0.00 As = 1.62 cm?) cm?) asw =291
As = cm2/m cm2/m fiss = cmz/m
1.52 A's=0.00 | 0.09 mm
cm2/m cm2/m
A's =
0.00
cm2/m
Md =
k6?5n3 / Fd =0.85
grﬁ Fd = 5.71 tf tf
Situacdo: GE | Situacéo:
_ As = 3.68 GE
Neg ’?152(; cm2/m As = 4.35
crﬁzlm A's =0.00 cm2/m
N = cm2/m A's = 0.00
0 00_ cm2/m
cm2/m
Md =
1987
Fd =7.67
kg:r.]m/ f
Situacéo:
_ GE
Pos ?335 As = 2.25
5 cm2/m
eme/m A's =0.00 | As =2.25 vsd < 2.85
cm2/m cm?2 A's = -
0.00 508.0 | 4.56cm? ti/m
5 . . _
PARSinf cmz/m (2.51 9ggo | Vrdl=331
Md = tf/m
cm?) (4.52 _
5359 _ fiss = 5 asw = 2.08
kgf.m/ Fd = 7.67 iss = cm?) cm2/m
m tf 0.09 mm
Situacéo:
_ GE
Neg ’;575 As = 4.56
crﬁ2/m cmz/m
A's = A's =0.00
0.00 cm2/m
cm2/m
Md =
2711
Fd =1.03
kgIT.]m/ tf
Situacdo:
_ GE _
Pos | 283 as=034 |AZL3) | vsd=559
" cm2/m o tf/m
_ cm2/m A's = 0.00 328.0 1.35cm vrdl = 4.03
PAR2-Ainf A's = emz/m (151 3 28.0 t/m
0.00 cm?) (151 asw = 2.54
cm?/m fiss = cm?) cm_zlm.
Md = Fd =1.03 | 0.08 mm
n tf
2711 . .
Neg kgf.m/ Situagdao:
m GE
As =1.12
cm2/m
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ENCIBRA S.A. A casa L
Estudos e Projetos de Engenharia Nossa dgua é o futuro
As = A's =0.00
1.13 cm2/m
cmz/m
A's =
0.00
cm3/m
Md =
4222 _
kf.m/ Fd _tf5.49
m Situacéo:
_ GE
Pos A157§ As = 2.43
S cm2/m
eme/m A's =0.00 | As =2.43 vsd < 8.34
0.00 cm2/m cm2 A's = tf7m.
cmz/m 080 | LB2em® 1y g1 =408
PAR2-Binf - (2.51 4 98.0 '
Md = cm?) (2.01 tf/m
k2¥7rg / Fd = 5.49 fiss = cm2) aszvm—z %88
< tf 0.08 mm
Situacéo:
_ GE
Neg Alslg As = 1.82
cma/m cm?/m
s = A's =0.00
0.00 cmz/m
cm?/m
Md =
3913 _
Kgt.m/ Fd —tf9.16
m
Situacéo:
_ GE
Pos ?56; As = 2.74
S cm2/m
cm/m A's =0.00 | As = 2.74 B
A's = . vsd =9.10
cmz/m cm2 A's =
0.00 608.0 | 2.42cm? tf/m
) . . _
PAR2-Cinf cm?/m (3.02 5g8.0 | Vrdi=415
Md = ) tf/m
cmg2) (2.51 _
3148 Fd = 9.16 fiss = 5 asw = 4.25
kgf.m/ e 153 = cm?) cm2/m
m tf 0.08 mm
Situacéo:
_ GE
Neg | e As = 2.42
5 cm2/m
C/f.‘s/ m A's = 0.00
0.00 cm2/m
cm3/m
Md = Fd = 10.33 _
3749 tf AS=28L1 oo | vsd=9.36
kgt.m/ Situatao: | g0 | 262cme | MM
PAR2-Dinf Pos _ (3.02 5@8.0 o
As =281 5 tf/m
_ 5 cm?) (2.51 _
As = cm2/m S asw = 4.37
1.57 A's =0.00 | fiss = cm?) cm2/im
: o 0.08 mm
cm?/m cm?/m
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ENCIBRA S.A. A Casa L
Estudos e Projetos de Engenharia Nossa agua é o futuro
A's =
0.00
cmz/m
Md =
3279
Fd = 10.33
kgIﬁm/ tf
Situagéo:
GE
Neg | A2 As = 2.62
cmz2/m cmz/m
A's = A's =0.00
0.00 cmz/m
cm?/m
Md =
e Fd = 9,06
n.w Fd = 0.19 tf tf
Situacdo: GE | Situacéo:
Pos As = As = 1.55 GE
158 cmz/m As = 2.66
cm2/m A's =0.00 cm2/m
A's = cmz/m A's=0.00 | As =2.66 vsd = 9.47
0.00 cmz/m cm?2 A's = tf/m'
. crﬁzlm 658.0 2.50 cm? vrdl =4.15
PAR2-Einf Md = (3.02 528.0 t/m '
3367 cm?) @51 ow =443
kgf.m/ Fd = 9.06 fiss = cm?) cm2/m
n'] Fd = 0.19 tf tf 0.08 mm
Situacéo: GE | Situacgao:
Neg As = As =1.39 GE
141 'cm2/m As = 2.50
cmz2/m A's =0.00 cmz/m
A's = cmz/m A's =0.00
0.00 cmz/m
cmz/m
Md =
k?é¥6rr71 / Fd = 6.53
rﬁ Fd =3.13 tf tf
Situacdo: GE | Situacéo:
As=1.21 GE
Pos ?555 cmz/m As = 2.36
cm2/m A's = 0.00 cmz/m
g = cm?/m A's=0.00 | As=2.36 vsd = 9.42
0.00 cmz/m cm?2 A's = tf/m'
: crﬁzlm 5280 2.23 cm? vrdl = 4.15
PAR2-Finf Md = (2.51 528.0 t/m '
3449 cm?) (2.51 asw = 4.38
kgf.m/ Fd = 6.53 fiss = cma2) cmzlrﬁ
nlw Fd = 3.13 tf tf 0.08 mm
Situacdo: GE | Situacéo:
Neg As = As = 1.07 GE
144 cmz/m As =2.23
cm2/m A's =0.00 Icm2/m
A's = cm2/m A's =0.00
0.00 cm?/m
cm?/m
. Md = Fd = 6.40 tf Fd=3.18 | As=1.94 A's = vsd =9.18
PAR2-Ginf Pos 3737 | Situacdo: GE tf cm? 1.86 cm? tf/m
196

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



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 Casa L
Estudos e Projetos de Enge