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1. OBIJETIVO

O objetivo do presente documento é apresentar as especificacdes técnicas de materiais e servigos a serem
utilizados na obra de implementagdo da Unidade Bdsica de Saude Indigena Tipo II.

O documento aqui colocado trata das questdes referentes a instalagdes de estrutura de concreto.
2. DESCRICAO DO EMPREENDIMENTO

Endereco: -
Proprietario: SECRETARIA DA SAUDE DA BAHIA — SESAB
Projeto: UNIDADE BASICA DE SAUDE INDIGENA — UBS INDIGENA - TIPO Il

3. CRITERIOS PARA DURABILIDADE

Classe de agressividade ambiental adotada:

Pavimento Classe de agressividade ambiental Agressividade Risco de deteriora¢do da estrutura

Todos 1 forte grande

Cobrimentos das armaduras:

Cobrimento (m)
Elemento
i Pecas em contato com o
Pecas externas Pecas internas
solo
Vigas 0.04 0.03 0.04
Pilares 0.04 0.03 0.05
Lajes 0.04 - 0.04
Sapatas - - 0.05
4. PROPRIEDADES DO CONCRETO
Caracteristicas do concreto:
fck Ecs fct Abatimento Coeficiente de dilatagdo térmica
(MPa) (MPa) (MPa) (cm) (/2€C)
30 26838 3 5.00 0.00001
5. PROPRIEDADES DO ACO
Caracteristicas do ago:
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- Médulo de
Massa especifica lasticidad fyk
Categoria elasticidade
kN/m? MPa
(kN/m?) (MPa) (MPa)
CA50 79 210000 500
CA60 79 210000 600
6. ACGES DE CARREGAMENTO
Coeficientes de ponderagdo das agdes:
Fatores de
Coeficientes de ponderagdo .
combinagdo
Agdo
Normais Normais Excepcionais Excepcionais . . ) ) .
, , , j FundagGes | Construgdo | Psi0 | Psil | Psi2
(desfavoravel) | (favoravel) | (desfavoravel) (favoravel)
Peso préprio
1.40 1.00 1.20 1.00 1.00 1.30 - - -
(G1)
Adicional
1.40 1.00 1.30 1.00 1.00 1.40 - - -
(G2)
Solo (S) 1.40 1.00 1.20 1.00 1.00 1.30 - - -
Protensdo
) 1.20 0.90 1.20 0.90 1.00 1.20 - - -
Retragdo (R) 1.20 0.00 0.00 0.00 1.00 1.20 - - -
Acidental (Q) | 1.40 - 1.00 - 1.00 1.20 0.70 | 0.60 | 0.40
Agua (A) 1.20 - 1.00 - 1.00 1.20 1.00 | 1.00 | 1.00
Subpressdo
1.20 - 1.00 - 1.00 1.20 1.00 | 1.00 | 1.00
(AS)
Temperatura
1.20 - 0.00 - 1.00 1.20 0.60 | 0.50 | 0.30
1(T1)
Temperatura
1.20 - 0.00 - 1.00 1.20 0.60 | 0.50 | 0.30
2(12)
Vento X+
1.40 - 0.00 - 1.00 0.00 0.60 | 0.30 | 0.00
(V1)
Vento X- (V2) | 1.40 - 0.00 - 1.00 0.00 0.60 | 0.30 | 0.00
Vento Y+
1.40 - 0.00 - 1.00 0.00 0.60 | 0.30 | 0.00
(V3)
Vento Y- (V4) | 1.40 - 0.00 - 1.00 0.00 0.60 | 0.30 | 0.00
Desaprumo
1.40 1.00 1.20 1.00 1.00 0.00 - - -
X+ (D1)
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Desaprumo
1.40 1.00 1.20 1.00 1.00 0.00 - - -
X- (D2)
Desaprumo
1.40 1.00 1.20 1.00 1.00 0.00 - - -
Y+ (D3)
Desaprumo
1.40 1.00 1.20 1.00 1.00 0.00 - - -
Y- (D4)

7. COMBINACOES DE ACOES

Combinagdes:

Tipo Combinagdes

1.4G1+1.4G2+0.98Q+0.84V1+1.4D1

1.4G1+1.4G2+0.98Q+0.84V2+1.4D2

1.4G1+1.4G2+0.98Q+0.84V3+1.4D3

1.4G1+1.4G2+0.98Q+0.84V4+1.4D4

1.4G1+1.4G2+0.98Q+1.4V1+0.84D1

1.4G1+1.4G2+0.98Q+1.4V2+0.84D2

1.4G1+1.4G2+0.98Q+1.4V3+0.84D3

1.4G1+1.4G2+0.98Q+1.4V4+0.84D4

1.4G1+1.4G2+1.4D1

1.4G1+1.4G2+1.4D2

1.4G1+1.4G2+1.4D3

ELU-Concreto

1.4G1+1.4G2+1.4D4

1.4G1+1.4G2+1.4Q+0.84V1+0.84D1

1.4G1+1.4G2+1.4Q+0.84V2+0.84D2

1.4G1+1.4G2+1.4Q+0.84V3+0.84D3

1.4G1+1.4G2+1.4Q+0.84V4+0.84D4

1.4G1+1.4G2+1.4Q+1.4D1

1.4G1+1.4G2+1.4Q+1.4D2

1.4G1+1.4G2+1.4Q+1.4D3

1.4G1+1.4G2+1.4Q+1.4D4

1.4G1+1.4G2+1.4Q+D1

1.4G1+1.4G2+1.4Q+D2
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1.4G1+1.4G2+1.4Q+D3

1.4G1+1.4G2+1.4Q+D4

1.4G1+1.4G2+D1

1.4G1+1.4G2+D2

1.4G1+1.4G2+D3

1.4G1+1.4G2+D4

G1+G2+0.98Q+0.84V1+1.4D1

G1+G2+0.98Q+0.84V2+1.4D2

G1+G2+0.98Q+0.84V3+1.4D3

G1+G2+0.98Q+0.84V4+1.4D4

G1+G2+0.98Q+1.4V1+0.84D1

G1+G2+0.98Q+1.4V2+0.84D2

G1+G2+0.98Q+1.4V3+0.84D3

G1+G2+0.98Q+1.4V4+0.84D4

G1+G2+1.4D1

G1+G2+1.4D2

G1+G2+1.4D3

G1+G2+1.4D4

G1+G2+1.4Q+0.84V1+0.84D1

G1+G2+1.4Q+0.84V2+0.84D2

G1+G2+1.4Q+0.84V3+0.84D3

G1+G2+1.4Q+0.84V4+0.84D4

G1+G2+1.4Q+1.4D1

G1+G2+1.4Q+1.4D2

G1+G2+1.4Q+1.4D3

G1+G2+1.4Q+1.4D4

ELU-Aco

1.4G1+1.4G2+1.05Q+0.84V1+1.4D1

1.4G1+1.4G2+1.05Q+0.84V2+1.4D2

1.4G1+1.4G2+1.05Q+0.84V3+1.4D3

1.4G1+1.4G2+1.05Q+0.84V4+1.4D4

1.4G1+1.4G2+1.05Q+1.4V1+0.84D1

1.4G1+1.4G2+1.05Q+1.4V2+0.84D2
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1.4G1+1.4G2+1.05Q+1.4V3+0.84D3

1.4G1+1.4G2+1.05Q+1.4V4+0.84D4

1.4G1+1.4G2+1.4D1

1.4G1+1.4G2+1.4D2

1.4G1+1.4G2+1.4D3

1.4G1+1.4G2+1.4D4

1.4G1+1.4G2+1.5Q+0.84V1+0.84D1

1.4G1+1.4G2+1.5Q+0.84V2+0.84D2

1.4G1+1.4G2+1.5Q+0.84V3+0.84D3

1.4G1+1.4G2+1.5Q+0.84V4+0.84D4

1.4G1+1.4G2+1.5Q+1.4D1

1.4G1+1.4G2+1.5Q+1.4D2

1.4G1+1.4G2+1.5Q+1.4D3

1.4G1+1.4G2+1.5Q+1.4D4

1.4G1+1.4G2+1.5Q+D1

1.4G1+1.4G2+1.5Q+D2

1.4G1+1.4G2+1.5Q+D3

1.4G1+1.4G2+1.5Q+D4

1.4G1+1.4G2+D1

1.4G1+1.4G2+D2

1.4G1+1.4G2+D3

1.4G1+1.4G2+D4

G1+G2+1.05Q+0.84V1+1.4D1

G1+G2+1.05Q+0.84V2+1.4D2

G1+G2+1.05Q+0.84V3+1.4D3

G1+G2+1.05Q+0.84V4+1.4D4

G1+G2+1.05Q+1.4V1+0.84D1

G1+G2+1.05Q+1.4V2+0.84D2

G1+G2+1.05Q+1.4V3+0.84D3

G1+G2+1.05Q+1.4V4+0.84D4

G1+G2+1.4D1

G1+G2+1.4D2
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G1+G2+1.4D3

G1+G2+1.4D4

G1+G2+1.5Q+0.84V1+0.84D1

G1+G2+1.5Q+0.84V2+0.84D2

G1+G2+1.5Q+0.84V3+0.84D3

G1+G2+1.5Q+0.84V4+0.84D4

G1+G2+1.5Q+1.4D1

G1+G2+1.5Q+1.4D2

G1+G2+1.5Q+1.4D3

G1+G2+1.5Q+1.4D4

ELU-Construgdo

1.3G1+1.4G2

1.3G1+1.4G2+0.84Q

1.3G1+1.4G2+1.2Q

Fundagdes

G1+G2+0.7Q+0.6V1+D1

G1+G2+0.7Q+0.6V2+D2

G1+G2+0.7Q+0.6V3+D3

G1+G2+0.7Q+0.6V4+D4

G1+G2+0.7Q+V1+0.6D1

G1+G2+0.7Q+V2+0.6D2

G1+G2+0.7Q+V3+0.6D3

G1+G2+0.7Q+V4+0.6D4

G1+G2+D1

G1+G2+D2

G1+G2+D3

G1+G2+D4

G1+G2+Q+0.6V1+0.6D1

G1+G2+Q+0.6V2+0.6D2

G1+G2+Q+0.6V3+0.6D3

G1+G2+Q+0.6V4+0.6D4

G1+G2+Q+D1

G1+G2+Q+D2

G1+G2+Q+D3
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G1+G2+Q+D4

G1+G2
G1+G2+0.4Q+0.3V1
G1+G2+0.4Q+0.3V2
ELS-Frequentes
G1+G2+0.4Q+0.3V3

G1+G2+0.4Q+0.3v4

G1+G2+0.6Q

G1+G2
ELS-Quase perm.
G1+G2+0.4Q

G1+G2
G1+G2+0.6Q+0.3V1
G1+G2+0.6Q+0.3V2
G1+G2+0.6Q+0.3V3
G1+G2+0.6Q+0.3V4

G1+G2+0.6Q+V1
G1+G2+0.6Q+V2
ELS-Raras
G1+G2+0.6Q+V3
G1+G2+0.6Q+V4
G1+G2+Q
G1+G2+Q+0.3V1
G1+G2+Q+0.3V2

G1+G2+Q+0.3V3

G1+G2+Q+0.3v4

8. ACAODO VENTO

Parametros adotados para consideragdo do vento:

Parametros Valor adotado Observagoes
Velocidade 42.00m/s -
Nivel do solo (S2) 0.00m -
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Maior dimensao horizontal
ou vertical (S2)

Menor que 20 m

Terrenos abertos em nivel ou aproximadamente em nivel, com poucos obstaculos

DiregGes de aplicagdo do
vento

Rugosidade do terreno (S2) Categoria Il i . 3 L .
isolados, tais como drvores e edificagdes baixas.
Fator topografico (S1) 1.0 Demais casos.
L EdificagGes para residéncias, hotéis, comércio, e industrias. Estruturas ou
Fator estatistico (S3) 1.00 . .. X , L
elementos estruturais desmontaveis com vistas & reutilizagdo.
o N Ft
Angulo do vento em relagdo o°
a horizontal
F
Vento X+ (V1)

Vento X- (V2)
Vento Y+ (V3)

Vento Y- (V4)

Ver combinagGes de agdes.

Forgas aplicadas nos pavimentos da estrutura devido ao vento estatico

Vento X+
Fachad Fachada Nive Altura Area de Forca Forgas Torga Momento
Paviment a | relativ | influénci Coeficient s transversai o tombament
o transv.(m a a s2 ede s o
(m) ) (m) arrasto (kN) (kN.m
(m) (m?) (kN) ) (kN.m)
0.9
Nv 664,00 | 0.15 9.35 6.64 | 7.64 0.10 6 1.00 0.10 0.00 0.00 0.77
0.9
Nv 531,00 | 0.30 28.65 531 | 6.31 0.40 4 0.91 0.36 0.00 0.00 2.25
0.9
Nv 332,00 | 9.80 28.80 3.32 | 432 3.19 5 0.71 2.09 0.00 0.00 9.03
0.8
Nv 273,00 | 13.15 28.80 2.73 | 3.73 9.01 9 0.74 5.89 0.00 0.00 21.96
0.8
Nv 180,00 | 14.38 28.80 1.80 2.80 19.05 5 0.77 11.63 | 0.00 0.00 32.55
0.4
Baldrame 14.38 28.80 0.00 1.00 12.94 1 0.77 1.82 0.00 0.00 1.82
Momento de tombamento total na base (kN.m) = 68.37
Forga cortante total na base (kN) = 21.88
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Vento X-
Fachad Fachada Nive Altura Area de Forca Forgas Torg¢a Momento
Paviment a | relativ | influénci Coeficient s transversai o tombament
o transv.(m a a s2 ede s (kN.m o
arrasto .
m m kN
(m) ) (m) (m) (m?) (kN) (kN) ) (kN.m)
0.9
Nv 664,00 | 0.15 9.35 6.64 7.64 0.10 6 1.00 0.10 0.00 0.00 0.77
0.9
Nv 531,00 | 0.30 28.65 531 | 6.31 0.40 4 0.91 0.36 0.00 0.00 2.25
0.9
Nv 332,00 | 9.80 28.80 332 | 432 3.19 5 0.71 2.09 0.00 0.00 9.03
0.8
Nv 273,00 | 13.15 28.80 2.73 | 3.73 9.01 9 0.74 5.89 0.00 0.00 21.96
0.8
Nv 180,00 | 14.38 28.80 1.80 | 2.80 19.05 s 0.77 11.63 | 0.00 0.00 32.55
0.4
Baldrame | 14.38 28.80 0.00 | 1.00 12.94 1 0.77 1.82 0.00 0.00 1.82
Momento de tombamento total na base (kN.m) = 68.37
Forga cortante total na base (kN) = 21.88
Vento Y+
Fachad Fachada Nive Altura Area de Forca Forgas Torga Momento
Paviment a | relativ | influénci Coeficient sg transversai o tombament
o transv.(m a a S2 ede S (kN.m o
arrasto .
m m kN
(m) ) (m) (m) (m?) (kN) (kN) ) (kN.m)
0.9
Nv 664,00 | 9.35 0.15 6.64 | 7.64 6.22 : 1.28 8.12 0.00 0.00 62.01
0.9
Nv 531,00 | 28.65 0.30 531 | 6.31 34.72 4 1.24 42.18 | 0.00 0.00 266.17
0.9
Nv 332,00 | 28.80 9.80 3.32 | 432 37.00 ) 1.20 41.29 | 0.00 0.00 178.38
0.8
Nv 273,00 | 28.80 13.15 2.73 | 3.73 21.89 9 1.18 22.63 | 0.00 0.00 84.41
0.8
Nv 180,00 | 28.80 14.38 1.80 | 2.80 39.31 < 1.17 36.33 | 0.00 0.00 101.71
0.4
Baldrame | 28.80 14.38 0.00 | 1.00 25.92 1 1.17 5.53 0.00 0.00 5.53
Momento de tombamento total na base (kN.m) = 698.21
Forga cortante total na base (kN) = 156.07
FORTALEZA

Av. Santos Dumont, 3060 — Sala 608
Edf. Emilio Ary — Aldeota — Fortaleza / CE 1 1/
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br 139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador
Caminho das Arvores - Salvador / BA — CEP: 41.820-770

Tel. (71) 3503-0000 / Fax: (71) 3503-0001 @
www.jcaengenharia.com.br I ENGENHARIA € ARQUITETURA WSS
Vento Y-
Fachad Fachada Nive Altura Area de Forca Forgas Torgca Momento
Paviment a | relativ | influénci Coeficient s transversai o tombament
o transv.(m a a $2 ede S (kN.m °
arrasto .
m m kN
m) ) m) (m) (m?) (k) (kN) ) (kN.m)
0.9
Nv 664,00 | 9.35 0.15 6.64 | 7.64 6.22 6 1.28 8.12 0.00 0.00 62.01
0.9
Nv 531,00 | 28.65 0.30 5.31 6.31 34.72 4 1.24 42.18 | 0.00 0.00 266.17
0.9
Nv 332,00 | 28.80 9.80 3.32 | 432 37.00 ) 1.20 41.29 | 0.00 0.00 178.38
0.8
Nv 273,00 | 28.80 13.15 273 | 3.73 21.89 9 1.18 22.63 | 0.00 0.00 84.41
0.8
Nv 180,00 | 28.80 14.38 1.80 | 2.80 39.31 5 1.17 36.33 | 0.00 0.00 101.71
0.4
Baldrame 28.80 14.38 0.00 | 1.00 25.92 1 1.17 5.53 0.00 0.00 5.53
Momento de tombamento total na base (kN.m) = 698.21
Forga cortante total na base (kN) = 156.07
Imperfei¢des globais
Parametros adotados para consideragdo das imperfei¢des globais:
Parametros Valor adotado Observagoes
Diregbes de Direcdo X Ver combinagdes de
aplicagdo Direco Y acgoes.

N3o linearidade fisica

Valores adotados para consideragdo da ndo-linearidade fisica:
Rigidez das vigas: 0.40 Ec.Ic
Rigidez dos pilares: 0.80 Ec.lc

Rigidez das lajes: 0.30 Ec.Ic

Analise de 22 ordem
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Processo adotado: P-Delta

9. RELATORIOS

Relatério de Resultados das Sapatas

Baldrame fck =30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 1 cobr =4.50 cm
Dimensdes Armaduras inferiores Armaduras superiores
Nome B (cm) HO (m)
Dir. B Dir. H Dir. B Dir. H
H (cm) H1 (m)

85.00 0.30 6 ¢ 10.0 ¢/13 6 ¢ 10.0 ¢/13

S1
85.00 0.45 (4.71 cm?) (4.71 cm?)
105.00 0.25 7 ¢10.0c/14 7 10.0c/14

S3
105.00 0.45 (5.50 cm?) (5.50 cm?)
105.00 0.25 7 ¢10.0c/14 7 10.0c/14

S4
105.00 0.45 (5.50 cm?) (5.50 cm?)
105.00 0.25 7 ¢10.0c/14 7 ¢10.0c/14

S5
105.00 0.45 (5.50 cm?) (5.50 cm?)
85.00 0.30 6 ¢ 10.0 ¢/13 6¢10.0 ¢/13

S6
85.00 0.45 (4.71 cm?) (4.71 cm?)
105.00 0.25 7 ¢10.0c/14 7 ¢10.0c/14

S7
105.00 0.45 (5.50 cm?) (5.50 cm?)
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110.00 0.25 8910.0c/14 8¢ 10.0c/14

S8
110.00 0.45 (6.28 cm?) (6.28 cm?)
140.00 0.20 99 10.0 ¢/15 9 ¢ 10.0 ¢/15

S9
140.00 0.45 (7.07 cm?) (7.07 cm?)
140.00 0.20 99 10.0 ¢/15 9 ¢ 10.0 ¢/15

S10
140.00 0.45 (7.07 cm?) (7.07 cm?)
135.00 0.20 99 10.0 ¢/15 9 ¢ 10.0 ¢/15

S11
135.00 0.45 (7.07 cm?) (7.07 cm?)
135.00 0.20 9 10.0 ¢c/15 99 10.0 ¢/15

S12
135.00 0.45 (7.07 cm?) (7.07 cm?)
135.00 0.20 9 10.0 ¢c/15 99 10.0 ¢/15

S13
135.00 0.45 (7.07 cm?) (7.07 cm?)
105.00 0.25 7 910.0c/14 7910.0c/14

S14
105.00 0.45 (5.50 cm?) (5.50 cm?)
85.00 0.40 10 10.0 ¢/8 109 10.0 ¢/8

S15
85.00 0.55 (7.85 cm?) (7.85 cm?)
105.00 0.25 7 10.0c/14 7910.0c/14

S16
105.00 0.45 (5.50 cm?) (5.50 cm?)
105.00 0.25 7910.0c/14 7 9 10.0c/14

S17
105.00 0.45 (5.50 cm?) (5.50 cm?)
105.00 0.25 7910.0c/14 7 9 10.0c/14

S18
105.00 0.45 (5.50 cm?) (5.50 cm?)
105.00 0.25 7910.0c/14 7 9 10.0c/14

S19
105.00 0.45 (5.50 cm?) (5.50 cm?)
105.00 0.25 7 ¢ 10.0c/14 7 9 10.0c/14

S20
105.00 0.45 (5.50 cm?) (5.50 cm?)
85.00 0.40 109 10.0¢/8 10 ¢ 10.0 ¢/8

S21
85.00 0.55 (7.85 cm?) (7.85 cm?)
85.00 0.20 6 ¢ 10.0 c/15 6 10.0 c/15

S22
85.00 0.35 (4.71 cm?) (4.71 cm?)
90.00 0.20 69 10.0 c/16 6 10.0 c/16

S23
90.00 0.35 (4.71 cm?) (4.71 cm?)
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85.00 0.20 6 9 10.0 ¢/15 6 ¢ 10.0 ¢/15
S24
85.00 0.35 (4.71 cm?) (4.71 cm?)
95.00 0.20 6910.0¢/17 6 ¢10.0c/17
S25
95.00 0.35 (4.71 cm?) (4.71 cm?)
60.00 0.25 69 10.0 ¢c/10 6 ¢ 10.0 ¢c/10
S26
60.00 0.35 (4.71 cm?) (4.71 cm?)
60.00 0.25 69 10.0¢/10 6 ¢ 10.0 ¢c/10
S28
60.00 0.35 (4.71 cm?) (4.71 cm?)
Resultados dos Pilares
Baldrame fck =30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 1 cobr =4.00 cm
Dados Resultados
Asb Estribo
Nivel leb vinc Nd max MBd topo MHd topo Armaduras
Sec¢do Topo Esb b
Pilar Altura leh vinc Nd min MBd base MHd base Ash
(cm) Base Esb h
(m) (m) (kN) (kN.m) (kN.m) % armad
total cota
$5.0c/11
30.00 3.68 39125
P1 0.00 1.00 RR 87.81 10.78 6.37 ¢5.0c/11 11.53
X 3.68 39125
1:20 1.00 1.00 RR 39.35 0.00 0.00 11.53
30.00 11 89125
30
$5.0c/11
30.00 3.68 39125
P2 0.00 1.00 RR 139.01 15.92 2.71 $5.0c/11 11.53
X 3.68 39125
1:20 1.00 1.00 RR 75.74 15.90 24.29 11.53
30.00 11 89125
30
©5.0c/15
30.00 3.68 39125
P3 0.00 1.00 RR 139.55 10.74 5.11 ¢ 5.0c/15 11.53
X 3.68 39125
1:20 1.00 1.00 RR 76.40 0.00 0.00 11.53
30.00 1.1 89125
30
P4 30.00 0.00 1.00 RR 138.45 5.22 1555 | 3.68 39125 ¢5.0c/11 11.53
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1:20 X 1.00 1.00 RR 76.90 0.00 0.00 | 3.68 3¢125 ¢5.0c/11 11.53
30.00 1.1 8¢12.5
30
95.0c/11
30.00 3.68 39125
P5 0.00 1.00 RR 136.71 5.63 15.12 ¢5.0c/11 11.53
X 3.68 39125
1:20 1.00 1.00 RR 75.69 0.00 0.00 11.53
30.00 1.1 89125
30
95.0c/15
30.00 3.68 39125
P6 0.00 1.00 RR 84.53 1.21 10.58 ©85.0c/15 11.53
X 3.68 39125
1:20 1.00 1.00 RR 36.70 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
¢ 5.0c/15
30.00 3.68 39125
P7 0.00 1.00 RR 141.94 3.82 10.65 ©¢5.0c/15 11.53
X 3.68 39125
1:20 1.00 1.00 RR 78.09 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
¢5.0c/11
30.00 245 29125
P8 0.00 1.00 RR 151.43 5.31 16.08 85.0c/11 11.53
X 245 2¢125
1:20 1.00 1.00 RR 93.37 0.00 0.00 11.53
30.00 0.5 49125
30
¢ 5.0c/15
30.00 3.68 39125
P9 0.00 1.00 RR 252.90 3.82 13.31 ©¢5.0c/15 11.53
X 3.68 3¢125
1:20 1.00 1.00 RR 154.36 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
¢ 5.0c/15
30.00 3.68 39125
P10 0.00 1.00 RR 253.69 14.49 2.07 ©¢5.0c/15 11.53
X 3.68 3¢125
1:20 1.00 1.00 RR 155.24 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
©5.0c/15
30.00 3.68 39125
P11 0.00 1.00 RR 249.76 13.26 2.06 ©¢5.0c/15 11.53
X 3.68 3¢125
1:20 1.00 1.00 RR 152.41 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
P12 30.00 0.00 1.00 RR 248.97 16.02 2.57 245 2¢125 ©¢5.0c/15 11.53
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1:20 X 1.00 1.00 RR 151.96 0.00 0.00 | 245 2¢125 ©5.0c¢/15 11.53
30.00 0.5 4¢12.5
30
$5.0c/15
30.00 245 2¢125
P13 0.00 1.00 RR 243.67 16.14 3.80 ©5.0c¢/15 11.53
X 245 29125
1:20 1.00 1.00 RR 147.70 0.00 0.00 11.53
30.00 0.5 49125
30
$5.0c/11
30.00 245 2¢125
P14 0.00 1.00 RR 144.10 16.21 4.25 $5.0c/11 11.53
X 245 29125
1:20 1.00 1.00 RR 88.02 0.00 0.00 11.53
30.00 0.5 49125
30
¢5.0c/11
30.00 402 2¢16.0
P15 0.00 1.00 RR 87.56 3.24 11.06 $5.0c/11 11.53
X 402 2¢16.0
1:20 1.00 1.00 RR 38.94 0.00 0.00 11.53
30.00 0.9 4916.0
30
¢5.0c/11
30.00 3.68 39125
P16 0.00 1.00 RR 136.78 23.07 3.12 $5.0c/11 11.53
X 3.68 3¢125
1:20 1.00 1.00 RR 82.70 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
¢5.0c/11
30.00 3.68 39125
P17 0.00 1.00 RR 134.03 21.79 1.89 $5.0c/11 11.53
X 3.68 39125
1:20 1.00 1.00 RR 81.05 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
¢5.0c/11
30.00 3.68 39125
P18 0.00 1.00 RR 134.78 22.99 1.88 $5.0c/11 11.53
X 3.68 39125
1:20 1.00 1.00 RR 81.44 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
¢5.0c/11
30.00 3.68 39125
P19 0.00 1.00 RR 138.63 15.50 2.27 ¢5.0c/11 11.53
X 3.68 39125
1:20 1.00 1.00 RR 77.04 0.00 0.00 11.53
30.00 1.1 8¢12.5
30
P20 30.00 0.00 1.00 RR 136.97 14.97 3.12 | 3.68 39125 ¢5.0c/11 11.53
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1:20 X 1.00 1.00 RR 75.86 0.00 0.00 | 3.68 39125 $5.0c/11 11.53
30.00 1.1 8¢12.5
30
95.0¢/19
30.00 402 29160
P21 0.00 1.00 RR 84.70 2.64 10.33 ©5.0c¢/19 11.53
X 402 2¢16.0
1:20 1.00 1.00 RR 37.11 0.00 0.00 ©5.0c/19 11.53
30.00 0.9 4¢16.0
30
471 69¢10.0 ¢5.0c/11
Circ
P22 0.00 95.43 10.89 2.99 13.33
0.00 1.00 RR
1:20 1.00 49.98 0.00 0.00
30.00
0.7
471 6¢10.0 $5.0c/11
Circ
P23 0.00 99.84 11.68 2.83 13.33
0.00 1.00 RR
1:20 1.00 52.96 0.00 0.00
30.00
0.7
471 6¢10.0 $5.0c/11
Circ
P24 0.00 95.55 11.11 2.99 13.33
0.00 1.00 RR
1:20 1.00 50.03 0.00 0.00
30.00
0.7
©¢5.0c/12
20.00 1.57 2¢10.0
P25 0.00 1.00 RR 43.00 1.55 8.40 5.0c/12 17.30
X 157 2¢10.0
1:20 1.00 1.00 RR 4.05 0.00 0.00 17.30
20.00 0.8 4¢10.0
30
©¢5.0c/12
20.00 1.57 2¢10.0
P26 0.00 1.00 RR 42.13 2.47 2.43 85.0c/12 17.30
X 157 2¢10.0
1:20 1.00 1.00 RR 10.50 0.00 0.00 5.0c/12 17.30
20.00 0.8 4¢10.0
30
©¢5.0c/12
20.00 1.57 2¢10.0
P27 0.00 1.00 RR 39.94 3.20 0.65 5.0c/12 17.30
X 1.57 2¢10.0
1:20 1.00 2.80 RR 1.53 7.34 2.72 48.44
20.00 0.8 4¢10.0
30
P28 20.00 0.00 1.00 RR 33.50 2.52 0.15 | 1.57 2¢10.0 5.0c/12 17.30
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1:20 X 1.00 2.80 RR 4.58 0.00 0.00 | 1.57 29100 95.0c/12 48.44
20.00 0.8 4¢10.0
30
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Resultados da Viga V1

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Se¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2910.0 2¢10.0
P1 0.30 0.01
0.37 0.68
15.00
2¢10.0 2¢10.0
1 4.45 X $5.0c/15 0.01
0.68 0.37
30.00
2¢10.0 2¢10.0
P7 0.30 0.02
0.46 0.74
15.00
2¢910.0 2¢10.0
2 4.45 X $5.0c/15 0.01
0.68 0.46
30.00
2¢10.0 2910.0
P2 0.30 0.02
0.46 0.68
15.00
2¢10.0
3 4.45 X $5.0c/15 0.00
0.68
30.00
2¢10.0
P3 0.30 0.01
0.68
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Resultados da Viga V2

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Se¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P3 0.30 0.00
0.68
15.00
2¢10.0
1 4.45 X $5.0c/15 0.00
0.68
30.00
2¢10.0 2¢10.0
P4 0.30 0.01
0.07 0.68
15.00
2¢910.0 2¢10.0
2 4.45 X $5.0c/15 0.00
0.68 0.07
30.00
2¢10.0 2910.0
P5 0.30 0.01
0.17 0.68
15.00
2¢10.0 2¢10.0
3 4.45 X $5.0c/15 0.00
0.68 0.17
30.00
2¢10.0 2¢10.0
P6 0.30 0.02
0.17 0.68
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Resultados da Viga V3

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Se¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2910.0 2¢10.0
P8 0.30 0.02
0.39 0.68
15.00
2¢10.0 2¢10.0
1 4.45 X $5.0c/15 0.01
0.68 0.39
30.00
2¢10.0 2¢10.0
P9 0.30 0.01
0.39 0.68
15.00
2¢910.0 2¢10.0
2 4.45 X $5.0c/15 0.00
0.68 0.28
30.00
2¢10.0 2910.0
P10 0.30 0.01
0.28 0.68
15.00
2¢10.0 2¢10.0
3 4.45 X $5.0c/15 0.00
0.68 0.25
30.00
2¢10.0 2¢10.0
P11 0.30 0.01
0.25 0.68
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Resultados da Viga V4

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 2¢10.0
P11 0.30 0.01
0.25 0.68
15.00
2910.0 2¢10.0
1 4.45 X $5.0c/15 0.00
0.68 0.25
30.00
2¢10.0 2¢10.0
P12 0.30 0.01
0.27 0.68
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.00
0.68 0.27
30.00
2¢10.0 2910.0
P13 0.30 0.02
0.35 0.68
15.00
2¢10.0 2910.0
3 4.45 X $5.0c/15 0.00
0.68 0.35
30.00
2¢10.0 2¢10.0
P14 0.30 0.02
0.35 0.71
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Resultados da Viga V5

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 2¢10.0
P15 0.30 0.01
0.25 0.68
15.00
2910.0 2¢10.0
1 4.45 X $5.0c/15 0.00
0.68 0.25
30.00
2¢10.0 2¢10.0
P16 0.30 0.01
0.25 0.68
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.00
0.68 0.17
30.00
2¢10.0 2¢10.0
P17 0.30 0.01
0.17 0.68
15.00
2¢10.0 2¢10.0
3 4.45 X $5.0c/15 0.00
0.68 0.16
30.00
2¢10.0 2¢10.0
P18 0.30 0.01
0.16 0.68
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Resultados da Viga V6

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 2¢10.0
P18 0.30 0.01
0.16 0.68
15.00
2910.0 2¢10.0
1 4.45 X $5.0c/15 0.00
0.68 0.16
30.00
2¢10.0 2¢10.0
P19 0.30 0.01
0.17 0.68
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.00
0.68 0.17
30.00
2¢10.0 2¢10.0
P20 0.30 0.01
0.22 0.68
15.00
2¢10.0 2¢10.0
3 4.45 X $5.0c/15 0.00
0.68 0.22
30.00
2¢10.0 2¢10.0
P21 0.30 0.01
0.22 0.68
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Resultados da Viga V7

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P22 0.30 0.01
0.68
15.00
2910.0
1 4.45 X $5.0c/15 0.00
0.68
30.00
2¢10.0
P23 0.30 0.01
0.68
15.00
2¢10.0
2 4.45 X $5.0c/15 0.00
0.68
30.00
2910.0
P24 0.30 0.01
0.68
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Resultados da Viga V8

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 3910.0
P15 0.30 0.03
0.45 1.96
15.00
2910.0 2¢10.0
1 4.45 X $5.0c/15 0.01
1.34 0.45
30.00
2¢10.0 3910.0
P8 0.30 0.02
0.45 1.88
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.01
1.36 0.45
30.00
2¢10.0 3910.0
P1 0.30 0.03
0.45 2.01
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Resultados da Viga V9

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 3910.0
P22 0.30 0.01
0.10 1.89
15.00
2910.0 2¢10.0
1 3.20 X $5.0c/15 0.01
1.60 0.10
30.00
2¢10.0 3910.0
P16 0.30 0.03
0.78 2.15
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.02
1.42 0.78
30.00
2¢10.0 3910.0
P9 0.30 0.03
0.89 1.99
15.00
2¢10.0 2¢10.0
3 4.45 X $5.0c/15 0.02
1.56 0.89
30.00
2¢10.0 3910.0
P7 0.30 0.04
0.89 2.24
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fck = 30.00 MPa

Resultados da Viga V10

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 2¢10.0
P27 0.20 0.00
0.21 0.68
15.00
2910.0 2¢10.0
1 0.90 X $5.0c/15 0.01
0.89 0.21
30.00
2¢10.0 2¢10.0
P25 0.20 0.00
0.21 0.84
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fck = 30.00 MPa

Resultados da Viga V11

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P25 0.20 0.00
0.68
15.00
2910.0
1 3.05 X $5.0c/15 0.00
0.68
30.00
2¢10.0
P26 0.20 0.00
0.68
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fck = 30.00 MPa

Resultados da Viga V12

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P28 0.20 0.00
0.68
15.00
2910.0
1 0.90 X $5.0c/15 0.00
0.68
30.00
2¢10.0
P26 0.20 0.00
0.68
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Resultados da Viga V13

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 3910.0
P23 0.30 0.02
0.09 1.97
15.00
3910.0 2¢10.0
1 3.20 X $5.0c/ 14 0.01
1.73 0.09
30.00
2¢10.0 3910.0
P17 0.30 0.03
0.72 2.08
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.01
1.43 0.72
30.00
2¢10.0 3¢10.0
P10 0.30 0.02
0.77 1.89
15.00
2¢10.0 2910.0
3 4.45 X $5.0c/15 0.01
1.40 0.77
30.00
2¢10.0 3910.0
P2 0.30 0.03
0.77 1.99
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Resultados da Viga V14

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 3910.0
P24 0.30 0.02
0.10 1.92
15.00
2910.0 2¢10.0
1 3.20 X $5.0c/15 0.01
1.62 0.10
30.00
2¢10.0 3910.0
P18 0.30 0.03
0.78 2.14
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.02
1.43 0.78
30.00
2¢10.0 3910.0
P11 0.30 0.03
0.89 2.01
15.00
2¢10.0 2¢10.0
3 4.45 X $5.0c/15 0.02
1.55 0.89
30.00
2¢10.0 3910.0
P3 0.30 0.04
0.89 2.23
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Resultados da Viga V15

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢910.0 3910.0
P19 0.30 0.04
0.74 2.22
15.00
2910.0 2¢10.0
1 4.45 X $5.0c/15 0.02
1.55 0.74
30.00
2¢10.0 3910.0
P12 0.30 0.03
0.74 2.02
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.02
1.54 0.74
30.00
2¢10.0 3910.0
P4 0.30 0.04
0.74 2.20
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Resultados da Viga V16

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2910.0 3910.0
P20 0.30 0.04
0.71 2.21
15.00
2910.0 2¢10.0
1 4.45 X $5.0c/15 0.02
1.53 0.71
30.00
2¢10.0 3910.0
P13 0.30 0.03
0.71 2.01
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.02
1.51 0.71
30.00
2¢10.0 3¢10.0
P5 0.30 0.03
0.71 2.18

FORTALEZA
Av. Santos Dumont, 3060 — Sala 608
Edf. Emilio Ary — Aldeota — Fortaleza / CE 35/
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br 139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador
Caminho das Arvores - Salvador / BA — CEP: 41.820-770
Tel. (71) 3503-0000 / Fax: (71) 3503-0001 @

www.jcaengenharia.com.br B ENGENHARIA € ARQUITETURA WEmm—

Resultados da Viga V17

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2910.0 3910.0
P21 0.30 0.03
0.41 1.99
15.00
2910.0 2¢10.0
1 4.45 X $5.0c/15 0.01
1.35 0.41
30.00
2¢10.0 3910.0
P14 0.30 0.02
0.41 1.87
15.00
2¢10.0 2¢10.0
2 4.45 X $5.0c/15 0.01
1.33 0.41
30.00
2¢10.0 3¢10.0
P6 0.30 0.02
0.41 1.95
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Diagramas: VIGA V1 - Baldrame

ESFORCOS CORTANTES DE CAL CULO (Vdx) [kN:m]

415 42 416
- 463 0ji2 3
P1 P7 P3
454 -4.38
MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m:m]
497 ) 480
408 3.99 —11:1\ A
o1 ‘ 163 D?Tf:? 163 ﬁf:a 163 : .
157 73 } 134
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MOMENTOS TORSORES DE CALCULO (Mtd) [kKN.m:m ]

(.03 (.03
p.l}-‘l 004
0.02 003
463 012 463 I}ﬁl 463
P1 7 P2 P3
004 -0.04
0,03 003
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Diagramas: VIGA V2 - Baldrame

ESFORCOS CORTANTES DE CAL CULO (Vdx) [kN:m]

4.00 _-1.I}] _3.93
" 463 0Ji2 463 02 463
P3 P4 P3 PG
-4.63 461 473
MOMENTOS FLETORES DE CALCULO (Mdx) [kKN.m;:m]
/\ / /
I} L 2
P5 Pa
1.?'2 169
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MOMENTOS TORSORES DE CALCULO (Mtd) [kKN.m:m ]

0.01 0.01
463 012 463 %6} 463 ]
P3 P 7003 P
001 001 o 0l
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Diagramas: VIGA V3 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

4.46 im 421
iR 3 i1z 3
P8 PO P10 P11
417 438 439
MOMENTOS FLETORES DE CALCULO (Mdx) [kKN.m:m]
.87 418 /_ﬂﬁ\ ﬂ
’ 163 T%6) 16 1% 6] 163 ’
P8 _ PO P10 P11
145 158 157
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MOMENTOS TORSORES DE CAL CULO (Mtd) [KN.m:m]

0.01 0.01
0.01 0.01
163 7% 6) 16 i) 183
P8 PO P10 P11
00t 001
002 o0
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Diagramas: VIGA V4 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

417 -1 14 306
i 3 0li2 63 0li2 463
P11 P12 P13 P14
443 -4 46 .69

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

4 5.33
0.13 163
_ P12 P13 Pl4
133 161 160
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m:m]

0.01 0.01
! 163 02 463 % 463 i
P11 P12 P13 P14
0.02 0.0
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Diagramas: VIGA V5 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

440 425 425
® 3 oLz 3 oLz 3

P15 P16 P17 P18

425 435 436

MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m:m]
-4 66 447
Plﬁ Pl}'
1.43 1.57 1.33
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m:m]

0.03 0.03
| o £ 5
463 01z s i) 463
P15 [ & 0.01P17 P18
0.03 0.05
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Diagramas: VIGA V6 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

422 420 411
i 3 0li2 3 0li2 63
P18 P10 P20 P21
-4.38 -4.40 453

MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m:m]

45 ﬂ
'”“T [:- b
P':'U P2
157 158 156
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m:m]

0.04 0.04
0.01 0.01
i 463 0ji2 463 0.12 4.63 l
P18 P19 P20 P21
-0.04 004
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Diagramas: VIGA V7 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

467 491

163 a0 16

401 467

MOMENTOS FLETORES DE CALCUL O (Mdx) [kN.m:m]

-3.57

NEANI|

P22 0 ‘2 % P24
207 207
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m:m]

001 0.01
163 ) 16
P22 P23 P24
001 201
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Diagramas: VIGA V8 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

951 015

32 297
163 0.12 463

P1
833 o071
MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m;m]
16.69 1597 1716

012

P15 P8 P1
1133 11.50 10.99
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.01 0.01

463 01 463

Pl

-0.02 002
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Diagramas: VIGA V9 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kKN:m]

12 .67

-11.83

MOMENTOS FLETORES DE CALCUL O (Mdx) [kN.m:m]

-18.00 1671 16.04
\/ :
1 . . : %P

1477 15.00
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

004 0,04

483 02 4463
-0.01 £.01

338

=
— b=

-0.03 0,03
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Diagramas: VIGA V10 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

1365
11585

P27 P23

-10.54 11

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

P27 ' P25

B15
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN m:m]

P27 P25

-0.07 -0.07
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Diagramas: VIGA V11 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

3.35

P25 P25
433
MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]
4.16
261
i 323 j
P25 0.se P26
1.83 1.85
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.02 0.02
i 3.23
P25 P26
0.04 0.04
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Diagramas: VIGA V12 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

762

&30

P23 P26

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

441
-3.86
1.08
P28 P26
4402 80
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN m:m]

005 0.05
[ 108
P23 P26
-0.03 0.03
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Diagramas: VIGA V13 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:;m]

13.00

Nﬂ 370

-11.83

MOMENTOS FLETORES DE CALCUL O (Mdx) [kN.m:m]

-18.73
-16.59 1424 -13.24
56! : 0.12
7 g44
= 10.64
FORTALEZA

Av. Santos Dumont, 3060 — Sala 608
Edf. Emilio Ary — Aldeota — Fortaleza / CE 61/
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br 139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador
Caminho das Arvores - Salvador / BA — CEP: 41.820-770
Tel. (71) 3503-0000 / Fax: (71) 3503-0001 e

www.jcaengenharia.com.br B ENGENHARIA € ARQUITETURA WEmm—

MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.02 0.02 0.2 0o
‘ 338 i 153 i 6) 463
P23 P17 P10 P2
Y] 002
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Diagramas: VIGA V14 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kKN:m]

12.30

28 161

P24

-11.78

MOMENTOS FLETORES DE CALCUL O (Mdx) [kN.m:m]

-1321 . )
-16.39 1470 -16.34

' . 0.12 : 0.1 : '
P24 P V\P V#\ P3

9.22 10,61 10.11
14.70 16.17
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.02 0.02
‘ 338 0z 75 [:f'iz 163 i
P24 18 Eof g01 B3
00 0.05
FORTALEZA

Av. Santos Dumont, 3060 — Sala 608
Edf. Emilio Ary — Aldeota — Fortaleza / CE 64/
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br 139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador
Caminho das Arvores - Salvador / BA — CEP: 41.820-770
Tel. (71) 3503-0000 / Fax: (71) 3503-0001

www.jcaengenharia.com.br

= C/\

I ENGENHARIA € ARQUITETURA TS

Diagramas: VIGA V15 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

284

817
163 0.02 183
P19 P12 P4
3
s 5343
811 o7
MOMENTOS FLETORES DE CALCULO (Mdx) [kKN.m;m]
1737 15.65 1743
i x 012
P19 /\PIE P4
10.534 1173 1094
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

[ 463 012 463
P19 P12 P4

0.00 0.00

-0.01 -0.01
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Diagramas: VIGA V16 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

9.87 023
i 163 012 163 '
P20 P13 P5

i
[
L

i

Laa

.10 974

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

-17.62 It
17.62 15.78 1733
i i 0.0 : '
P20 P13 P5
10.85 1182 11.07
FORTALEZA

Av. Santos Dumont, 3060 — Sala 608
Edf. Emilio Ary — Aldeota — Fortaleza / CE 67/
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br 139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador
Caminho das Arvores - Salvador / BA — CEP: 41.820-770
Tel. (71) 3503-0000 / Fax: (71) 3503-0001 e

www.jcaengenharia.com.br B ENGENHARIA € ARQUITETURA WEmm—

MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

[ 463 012 463
P20 P13 Ps3

0.00 0.00

-0.01 -0.01
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Diagramas: VIGA V17 - Baldrame

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

0.75 0.43
34 3.10
163 012 163
P21 P14 P6
3005 37
024 036
MOMENTOS FLETORES DE CALCULO (Mdx) [kKN.m:m]
1723 162 1679
i i 012 : '
P21 /\PH P6
11.17 11.70 11.50
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.00 0.00
463 O[LT 1563 i
P21 P14 Pa
0.01 20.01
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Pavimento Nv 180,00
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Resultados dos Pilares

Nv 180,00 fck = 30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 2 cobr =4.00 cm
Dados Resultados
Asb Estribo
Nivel leb vinc Nd max MBd topo MHd topo Armaduras
Secdo Topo Esb b
Pilar Altura leh vinc Nd min MBd base MHd base Ash
(cm) Base Esb h
(m) (m) (kN) (kN.m) (kN.m) % armad
total cota
¢5.0c/11
30.00 3.68 3¢125
P1 1.80 3.32 RR 71.60 15.67 5.98 38.29
X 3.68 39125
1:20 1.80 3.32 RR 35.71 16.06 8.54 38.29
30.00 11 89125
¢5.0c/11
30.00 3.68 3¢125
P2 1.80 3.32 RR 120.53 17.99 1.53 38.29
X 3.68 39125
1:20 1.80 3.32 RR 67.23 31.62 4.09 38.29
30.00 11 89125
¢5.0c/11
30.00 3.68 39125
P3 1.80 3.32 RR 121.00 20.55 2.32 38.29
X 3.68 39125
1:20 1.80 3.32 RR 67.74 24.37 3.16 38.29
30.00 1.1 89125
¢5.0c/11
30.00 3.68 39125
P4 1.80 3.32 RR 119.73 2.08 20.97 38.29
X 3.68 3¢12.5
1:20 1.80 3.32 RR 67.42 3.01 20.98 38.29
30.00 1.1 89125
¢5.0c/11
30.00 3.68 39125
P5 1.80 3.32 RR 118.26 1.80 20.36 38.29
X 3.68 3¢12.5
1:20 1.80 3.32 RR 66.14 3.42 20.37 38.29
30.00 1.1 89125
P6 30.00 1.80 3.32 RR 67.71 6.97 1488 | 3.68 39125 $5.0c/11 38.29
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1:20 X 1.80 3.32 RR 33.01 4.49 15.27 | 3.68 39125 38.29
30.00 11 89125
$5.0c/11
30.00 3.68 39125
P7 1.80 3.32 RR 122.85 2.71 20.59 38.29
X 3.68 39125
1:20 1.80 3.32 RR 68.94 2.26 24.47 38.29
30.00 11 89125
$5.0c/11
30.00 245 29125
P8 1.80 3.32 RR 137.11 9.44 6.98 38.29
X 245 29125
1:20 1.80 3.32 RR 81.85 8.67 11.53 38.29
30.00 0.5 49125
% 5.0 c/15
30.00 3.68 3¢125
P9 1.80 3.32 RR 236.29 2.39 3.99 38.29
X 3.68 39125
1:20 1.80 3.32 RR 140.45 3.58 12.48 38.29
30.00 11 89125
% 5.0 c/15
30.00 3.68 3¢125
P10 1.80 3.32 RR 236.81 4.42 1.58 38.29
X 3.68 39125
1:20 1.80 3.32 RR 141.24 12.99 2.16 38.29
30.00 11 89125
% 5.0 c/15
30.00 3.68 3¢125
P11 1.80 3.32 RR 232.89 3.92 1.56 38.29
X 3.68 3¢125
1:20 1.80 3.32 RR 138.38 12.72 1.55 38.29
30.00 11 89125
% 5.0 c/15
30.00 245 29125
P12 1.80 3.32 RR 231.98 6.96 1.80 38.29
X 245 29125
1:20 1.80 3.32 RR 137.92 11.44 1.53 38.29
30.00 0.5 49125
9 5.0 c/15
30.00 245 29125
P13 1.80 3.32 RR 226.81 7.04 1.57 38.29
X 245 29125
1:20 1.80 3.32 RR 133.74 11.52 241 38.29
30.00 0.5 49125
P14 30.00 1.80 3.32 RR 129.52 7.07 9.21 | 245 2¢125 $5.0c/11 38.29
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1:20 X 1.80 3.32 RR 76.33 11.64 8.11 245 2¢125 38.29
30.00 0.5 4¢12.5
95.0¢/11
30.00 402 2¢16.0
P15 1.80 3.32 RR 71.13 6.62 15.45 38.29
X 402 29¢16.0
1:20 1.80 3.32 RR 35.39 6.22 15.84 38.29
30.00 0.9 4916.0
95.0¢/11
30.00 3.68 39125
P16 1.80 3.32 RR 123.06 18.66 2.07 38.29
X 3.68 39125
1:20 1.80 3.32 RR 68.90 29.57 2.82 38.29
30.00 1.1 8¢12.5
¢5.0c/11
30.00 3.68 39125
P17 1.80 3.32 RR 120.38 19.13 1.40 38.29
X 3.68 39125
1:20 1.80 3.32 RR 67.28 27.80 1.76 38.29
30.00 1.1 8¢12.5
¢5.0c/11
30.00 3.68 39125
P18 1.80 3.32 RR 121.00 18.71 1.54 38.29
X 3.68 3¢125
1:20 1.80 3.32 RR 67.60 29.75 1.54 38.29
30.00 1.1 8¢12.5
¢5.0c/11
30.00 3.68 39125
P19 1.80 3.32 RR 119.91 21.02 1.62 38.29
X 3.68 3¢125
1:20 1.80 3.32 RR 67.53 21.06 1.47 38.29
30.00 1.1 8¢12.5
¢5.0c/11
30.00 3.68 39125
P20 1.80 3.32 RR 118.41 20.49 1.39 38.29
X 3.68 3¢125
1:20 1.80 3.32 RR 66.22 20.52 2.15 38.29
30.00 1.1 8¢12.5
¢5.0c/11
30.00 402 2916.0
P21 1.80 3.32 RR 68.00 6.48 15.08 38.29
X 402 2¢16.0
1:20 1.80 3.32 RR 33.29 5.94 15.49 38.29
30.00 0.9 4¢16.0
P22 Circ 1.80 5.46 EL 76.75 1.57 049 | 471 6¢10.0 ¢5.0c/11 72.80
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1:20 0.00 1.80 51.64 7.86 2.49
30.00
0.7
471 6¢10.0 ¢5.0c/11
Circ
P23 1.80 76.75 1.57 0.49 72.80
0.00 5.46 EL
1:20 1.80 51.64 7.87 2.47
30.00
0.7
471 6¢10.0 ¢5.0c/11
Circ
P24 1.80 76.75 1.57 0.49 72.80
0.00 5.46 EL
1:20 1.80 51.64 7.86 2.49
30.00
0.7
©5.0c/12
20.00 157 29100
P25 1.80 1.80 RR 27.94 1.92 1.84 85.0c/12 31.14
X 157 2¢10.0
1:20 1.80 1.80 RR 12.59 1.62 0.22 31.14
20.00 0.8 4¢10.0
30
©5.0c/12
20.00 157 29100
P26 1.80 1.80 RR 28.89 2.43 2.49 85.0c/12 31.14
X 157 2¢10.0
1:20 1.80 1.80 RR 12.99 1.63 1.94 31.14
20.00 0.8 4¢10.0
30
©5.0c/12
20.00 1.57 29100
P27 1.80 1.80 RR 24.89 2.80 0.15 85.0c/12 31.14
X 157 2¢10.0
1:20 1.80 2.80 RR 10.28 2.62 0.97 48.44
20.00 0.8 4¢10.0
30
5.0c/12
20.00 1.57 29100
P28 1.80 1.80 RR 24.48 2.28 0.13 85.0c/12 31.14
X 157 2¢10.0
1:20 1.80 2.80 RR 9.85 1.76 0.25 48.44
20.00 0.8 4¢10.0
30
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URA T

fck = 30.00 MPa

Resultados da Viga V1

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P25 0.20 0.00
0.68
15.00
2910.0
1 3.05 X $5.0c/15 0.00
0.68
30.00
2¢10.0
P26 0.20 0.00
0.68
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URA T

fck = 30.00 MPa

Resultados da Viga V2

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P28 0.20 0.00
0.68
15.00
2910.0
1 0.90 X $5.0c/15 0.00
0.68
30.00
2¢10.0
P26 0.20 0.00
0.68
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URA T

fck = 30.00 MPa

Resultados da Viga V3

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P27 0.20 0.00
0.68
15.00
2910.0
1 0.90 X $5.0c/15 0.00
0.68
30.00
2¢10.0
P25 0.20 0.00
0.68
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Diagramas: VIGA V1 - Nv 180,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

3.21

P25 P25
351
MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]
o 268
323
P25 R, 0.34p26
123
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.01 0.01
i 3.23
P25 P26
0.04 0.04
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TRE

Diagramas: VIGA V2 - Nv 180,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

108
P23 P26
-£.82
MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]
220 -2.448
108
P23 P26
189 178 147
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m:m]

0.12 012

L

P23 P24
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Diagramas: VIGA V3 - Nv 180,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

236

P27 P25

-L0R

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

271
-1.81
108 _
P27 P25
131
1.8l 106
FORTALEZA

Av. Santos Dumont, 3060 — Sala 608
Edf. Emilio Ary — Aldeota — Fortaleza / CE 83/
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br 139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador
Caminho das Arvores - Salvador / BA — CEP: 41.820-770
Tel. (71) 3503-0000 / Fax: (71) 3503-0001 e

www.jcaengenharia.com.br B ENGENHARIA € ARQUITETURA WEmm—

MOMENTOS TORSORES DE CALCULO (Mtd) [KN m:m]

P27 P25

-0.17
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Resultados da Laje

Nv 180,00 fck = 30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 2 cobr=3.50cm
Espessura Carga Mdx Mdy
Nome Asx Asy
(cm) (kN/m?2) (kN.m/m) (kN.m/m)
As=0.57 cm¥N
L1 12 4.07 6.70

(TR 08646 - 0.57 cm¥N)

FORTALEZA

Av. Santos Dumont, 3060 — Sala 608

Edf. Emilio Ary — Aldeota — Fortaleza / CE
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br

85/
139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador
Caminho das Arvores - Salvador / BA — CEP: 41.820-770
Tel. (71) 3503-0000 / Fax: (71) 3503-0001 @

www.jcaengenharia.com.br B ENGENHARIA € ARQUITETURA WEmm—

Resultados dos Pilares

Nv 273,00 fck =30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 3 cobr=4.00cm
Dados Resultados
Asb Estribo
Nivel leb vinc Nd max MBd topo MHd topo Armaduras
Secdo Topo Esb b
Pilar Altura leh vinc Nd min MBd base MHd base As h
(cm) Base Esb h
(m) (m) (kN) (kN.m) (kN.m) % armad
total cota
$5.0c/11
30.00 3.68 3¢12.5
P1 2.73 3.32 RR 65.93 30.32 12.76 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 33.62 15.67 5.98 38.29
30.00 1.1 8¢12.5
$5.0c/11
30.00 3.68 3¢12.5
P2 2.73 3.32 RR 114.86 41.89 2.19 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 65.14 17.99 1.53 38.29
30.00 1.1 8¢12.5
$5.0c/11
30.00 3.68 3¢12.5
P3 2.73 3.32 RR 115.33 42.00 2.59 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 65.64 20.55 2.32 38.29
30.00 1.1 8¢12.5
$5.0c/11
30.00 3.68 3¢12.5
P4 2.73 3.32 RR 114.06 2.29 40.87 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 65.33 2.08 20.97 38.29
30.00 1.1 8¢12.5
95.0c/11
30.00 3.68 3¢12.5
P5 2.73 3.32 RR 112.59 2.69 39.63 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 64.04 1.80 20.36 38.29
30.00 1.1 8¢12.5
P6 30.00 2.73 3.32 RR 62.04 12.34 28.72 | 3.68 39125 $5.0c/11 38.29
1:20 X 0.93 3.32 RR 30.92 6.97 14.88 | 3.68 3¢125 38.29
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30.00 11 89125
¢5.0c/11
30.00 3.68 39125
P7 2.73 3.32 RR 117.18 3.53 42.11 38.29
X 3.68 39125
1:20 0.93 3.32 RR 66.85 2.71 20.59 38.29
30.00 1.1 8¢12.5
¢5.0c/11
30.00 245 29125
P8 2.73 3.32 RR 131.44 18.44 14.78 38.29
X 245 2¢125
1:20 0.93 3.32 RR 79.76 9.44 6.98 38.29
30.00 0.5 49125
©85.0c/15
30.00 3.68 39125
P9 2.73 3.32 RR 230.62 491 10.59 38.29
X 3.68 39125
1:20 0.93 3.32 RR 138.35 2.39 3.99 38.29
30.00 11 89125
©85.0c/15
30.00 3.68 3¢125
P10 2.73 3.32 RR 231.14 10.88 2.94 38.29
X 3.68 39125
1:20 0.93 3.32 RR 139.15 4.42 1.58 38.29
30.00 11 89125
5.0 c/15
30.00 3.68 3¢125
P11 2.73 3.32 RR 227.22 10.61 2.61 38.29
X 3.68 39125
1:20 0.93 3.32 RR 136.28 3.92 1.56 38.29
30.00 11 89125
5.0 c/15
30.00 245 2¢125
P12 2.73 3.32 RR 226.31 14.68 2.79 38.29
X 245 2¢125
1:20 0.93 3.32 RR 135.83 6.96 1.80 38.29
30.00 0.5 49125
$5.0¢/15
30.00 245 2¢125
P13 2.73 3.32 RR 221.14 14.84 2.34 38.29
X 245 2¢125
1:20 0.93 3.32 RR 131.65 7.04 1.57 38.29
30.00 0.5 49125
P14 30.00 2.73 3.32 RR 123.85 14.98 17.80 | 2.45 2¢125 ¢5.0c/11 38.29
1:20 X 0.93 3.32 RR 74.24 7.07 9.21 245 2¢125 38.29
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30.00 0.5 49125
¢5.0c/11
30.00 402 2¢16.0
P15 2.73 3.32 RR 65.46 12.69 29.88 38.29
X 402 29160
1:20 0.93 3.32 RR 33.30 6.62 15.45 38.29
30.00 0.9 4¢16.0
¢5.0c/11
30.00 3.68 39125
P16 2.73 3.32 RR 117.39 41.83 4.04 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 66.81 18.66 2.07 38.29
30.00 11 89125
$5.0c/11
30.00 3.68 3¢125
P17 2.73 3.32 RR 114.71 41.63 2.47 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 65.18 19.13 1.40 38.29
30.00 1.1 89125
$5.0c/11
30.00 3.68 3¢125
P18 2.73 3.32 RR 115.33 42.01 2.57 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 65.51 18.71 1.54 38.29
30.00 1.1 89125
¢5.0c/11
30.00 3.68 3¢125
P19 2.73 3.32 RR 114.24 40.99 2.57 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 65.43 21.02 1.62 38.29
30.00 1.1 89125
¢5.0c/11
30.00 3.68 3¢125
P20 2.73 3.32 RR 112.74 39.90 2.57 38.29
X 3.68 3¢125
1:20 0.93 3.32 RR 64.13 20.49 1.39 38.29
30.00 1.1 89125
$5.0c/11
30.00 402 2916.0
P21 2.73 3.32 RR 62.33 12.35 29.13 38.29
X 402 2¢16.0
1:20 0.93 3.32 RR 31.20 6.48 15.08 38.29
30.00 0.9 4¢16.0
P22 Circ 2.73 72.30 0.00 0.00 | 471 69100 ¢5.0c/12 72.80
5.46 EL
1:20 0.00 0.93 50.00 1.57 0.49
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30.00
0.7
471 69100 ©5.0c/12
Circ
P23 2.73 72.30 0.00 0.00 72.80
0.00 5.46 EL
1:20 0.93 50.00 1.57 0.49
30.00
0.7
471 69100 ©5.0c/12
Circ
P24 2.73 72.30 0.00 0.00 72.80
0.00 5.46 EL
1:20 0.93 50.00 1.57 0.49
30.00
0.7
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Resultados dos Pilares

Nv 332,00 fck =30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 4 cobr=4.00cm
Dados Resultados
Asb Estribo
Nivel leb vinc Nd max MBd topo MHd topo Armaduras
Secdo Topo Esb b
Pilar Altura leh vinc Nd min MBd base MHd base As h
(cm) Base Esb h
(m) (m) (kN) (kN.m) (kN.m) % armad
total cota
$5.0c/11
30.00 3.68 3¢12.5
P1 3.32 3.32 RR 63.00 38.80 17.00 38.29
X 3.68 3¢125
1:20 0.59 3.32 RR 32.29 30.32 12.76 38.29
30.00 1.1 8¢12.5
$5.0c/11
30.00 3.68 3¢12.5
P2 3.32 3.32 RR 111.93 56.21 3.11 38.29
X 3.68 3¢125
1:20 0.59 3.32 RR 63.81 41.89 2.19 38.29
30.00 1.1 8¢12.5
$5.0c/11
30.00 3.68 3¢12.5
P3 3.32 3.32 RR 112.40 54.76 2.54 38.29
X 3.68 3¢125
1:20 0.59 3.32 RR 64.32 42.00 2.59 38.29
30.00 1.1 8¢12.5
$5.0c/11
30.00 3.68 3¢12.5
P4 3.32 3.32 RR 111.13 2.56 52.66 38.29
X 3.68 3¢125
1:20 0.59 3.32 RR 64.00 2.29 40.87 38.29
30.00 1.1 8¢12.5
95.0c/11
30.00 3.68 3¢12.5
P5 3.32 3.32 RR 109.66 3.56 51.01 38.29
X 3.68 3¢125
1:20 0.59 3.32 RR 62.72 2.69 39.63 38.29
30.00 1.1 8¢12.5
P6 30.00 3.32 3.32 RR 59.11 15.66 36.69 | 3.68 39125 $5.0c/11 38.29
1:20 X 0.59 3.32 RR 29.59 12.34 28.72 | 3.68 39125 38.29
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30.00 11 89125
$5.0c/11
30.00 3.68 39125
P7 3.32 3.32 RR 114.25 3.83 54.91 38.29
X 3.68 39125
1:20 0.59 3.32 RR 65.52 3.53 42.11 38.29
30.00 1.1 8¢12.5
$5.0c/11
30.00 245 29125
P8 3.32 3.32 RR 128.51 24.01 18.90 38.29
X 245 2¢125
1:20 0.59 3.32 RR 78.43 18.44 14.78 38.29
30.00 0.5 49125
85.0c/15
30.00 3.68 39125
P9 3.32 3.32 RR 227.69 6.28 13.92 38.29
X 3.68 39125
1:20 0.59 3.32 RR 137.03 491 10.59 38.29
30.00 11 89125
5.0c/15
30.00 3.68 3¢125
P10 3.32 3.32 RR 228.21 14.45 3.58 38.29
X 3.68 39125
1:20 0.59 3.32 RR 137.82 10.88 2.94 38.29
30.00 11 89125
5.0 c/15
30.00 3.68 39125
P11 3.32 3.32 RR 224.29 14.07 3.05 38.29
X 3.68 39125
1:20 0.59 3.32 RR 134.96 10.61 2.61 38.29
30.00 11 89125
$5.0c/11
30.00 245 29125
P12 3.32 3.32 RR 223.38 18.70 3.20 38.29
X 245 2¢125
1:20 0.59 3.32 RR 134.50 14.68 2.79 38.29
30.00 0.5 49125
35.0c/11
30.00 245 29125
P13 3.32 3.32 RR 218.21 18.91 291 38.29
X 245 2¢125
1:20 0.59 3.32 RR 130.32 14.84 2.34 38.29
30.00 0.5 49125
P14 30.00 3.32 3.32 RR 120.92 19.17 2311 | 245 2¢125 ¢5.0c/11 38.29
1:20 X 0.59 3.32 RR 72.91 14.98 17.80 | 2.45 2¢125 38.29
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30.00 0.5 49125
¢5.0c/11
30.00 402 29¢16.0
P15 3.32 3.32 RR 62.53 16.43 38.22 38.29
X 402 2¢16.0
1:20 0.59 3.32 RR 31.97 12.69 29.88 38.29
30.00 0.9 4¢16.0
¢5.0c/11
30.00 3.68 39125
P16 3.32 3.32 RR 114.46 55.69 5.08 38.29
X 3.68 39125
1:20 0.59 3.32 RR 65.48 41.83 4.04 38.29
30.00 1.1 8¢12.5
¢5.0c/11
30.00 3.68 39125
P17 3.32 3.32 RR 111.78 55.07 2.94 38.29
X 3.68 39125
1:20 0.59 3.32 RR 63.86 41.63 2.47 38.29
30.00 1.1 89125
¢5.0c/11
30.00 3.68 3¢125
P18 3.32 3.32 RR 112.40 55.95 3.01 38.29
X 3.68 39125
1:20 0.59 3.32 RR 64.18 42.01 2.57 38.29
30.00 1.1 89125
¢5.0c/11
30.00 3.68 3¢125
P19 3.32 3.32 RR 111.31 52.82 2.95 38.29
X 3.68 39125
1:20 0.59 3.32 RR 64.11 40.99 2.57 38.29
30.00 11 89125
¢5.0c/11
30.00 3.68 3¢125
P20 3.32 3.32 RR 109.81 51.37 3.15 38.29
X 3.68 39125
1:20 0.59 3.32 RR 62.80 39.90 2.57 38.29
30.00 11 89125
95.0c/11
30.00 402 2¢16.0
P21 3.32 3.32 RR 59.40 15.98 37.23 38.29
X 402 2916.0
1:20 0.59 3.32 RR 29.87 12.35 29.13 38.29
30.00 0.9 4¢16.0
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Resultados da Viga V1

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P1 0.30 0.07
1.10
15.00
2910.0
1 4.45 X $5.0c/21 0.10
1.27
40.00
3910.0
P7 0.30 0.09
1.79
15.00
2¢10.0
2 4.45 X $5.0c/21 0.08
1.14
40.00
2910.0
P2 0.30 0.14
1.54
15.00
2¢10.0
3 4.45 X $5.0c/21 0.09
1.17
40.00
2¢10.0
P3 0.30 0.15
1.59
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Resultados da Viga V2

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P3 0.30 0.15
1.58
15.00
2910.0
1 4.45 X $5.0c/21 0.09
1.16
40.00
2¢10.0
P4 0.30 0.15
1.55
15.00
2¢10.0
2 4.45 X $5.0c/21 0.09
1.15
40.00
3¢10.0
P5 0.30 0.08
1.72
15.00
2¢10.0
3 4.45 X $5.0c/21 0.09
1.19
40.00
2¢10.0
P6 0.30 0.06
1.01
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Resultados da Viga V3

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P8 0.30 0.15
1.60
15.00
3910.0
1 4.45 X 5.0c/20 0.13
2.18
40.00
39125
P9 0.30 0.10
2.85
15.00
3910.0
2 4.45 X %5.0c/20 0.11
1.99
40.00
29125
P10 0.30 0.18
2.41
15.00
3910.0
3 4.45 X 5.0c/20 0.11
2.01
40.00
29125
P11 0.30 0.19
2.45
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Resultados da Viga V4

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
29125
P11 0.30 0.17
2.37
15.00
3910.0
1 4.45 X 5.0c/20 0.11
2.02
40.00
29125
P12 0.30 0.18
2.44
15.00
3910.0
2 4.45 X $5.0c/20 0.11
2.00
40.00
29125
P13 0.30 0.19
2.50
15.00
3910.0
3 4.45 X ©5.0c/20 0.11
2.02
40.00
2¢10.0
P14 0.30 0.13
1.53
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Resultados da Viga V5

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P15 0.30 0.07
1.06
15.00
2910.0
1 4.45 X $5.0c/21 0.10
1.27
40.00
3910.0
P16 0.30 0.09
1.83
15.00
2¢10.0
2 4.45 X $5.0c/21 0.09
1.14
40.00
2910.0
P17 0.30 0.15
1.56
15.00
2¢10.0
3 4.45 X $5.0c/21 0.09
1.16
40.00
2¢10.0
P18 0.30 0.15
1.58
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Resultados da Viga V6

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P18 0.30 0.15
1.55
15.00
2910.0
1 4.45 X $5.0c/21 0.09
1.16
40.00
2¢10.0
P19 0.30 0.15
1.57
15.00
2¢10.0
2 4.45 X $5.0c/21 0.09
1.15
40.00
3910.0
P20 0.30 0.08
1.70
15.00
2¢10.0
3 4.45 X $5.0c/21 0.09
1.19
40.00
2¢10.0
P21 0.30 0.06
1.03
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Resultados da Viga V7

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
39125
P15 0.30 0.05
2.68
15.00
2910.0
1 4.45 X $5.0c/21 0.11
141
40.00
49125
P8 0.30 0.08
3.96
15.00
2¢10.0
2 4.45 X $5.0c/21 0.11
1.40
40.00
39125
P1 0.30 0.05
2.72
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Resultados da Viga V8

fck = 30.00 MPa

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Sec¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
49125
P16 0.30 0.07
4.13
15.00
3910.0 $5.0c/ 16
1 4.45 X ®5.0c/20 0.14
2.39 20.00
40.00
69125
P9 0.30 0.10
7.01
15.00
3910.0 $5.0c/16
2 4.45 X ®5.0c/20 0.14
2.37 20.00
40.00
69 10.0
P7 0.30 0.07
4.27
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Resultados da Viga V9

fck = 30.00 MPa

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Sec¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
69 10.0
P17 0.30 0.07
4.27
15.00
3910.0 $5.0c/16
1 4.45 X ®5.0c/20 0.14
2.39 20.00
40.00
69125
P10 0.30 0.10
7.00
15.00
3910.0 $5.0c/16
2 4.45 X ®5.0c¢/20 0.14
2.39 20.00
40.00
69 10.0
P2 0.30 0.07
4.37
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Resultados da Viga V10

fck = 30.00 MPa

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Sec¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
69 10.0
P3 0.30 0.07
4.24
15.00
3910.0 $5.0c/16
1 4.45 X ®5.0c/20 0.14
2.37 20.00
40.00
69125
P11 0.30 0.10
6.98
15.00
3910.0 $5.0c/16
2 4.45 X ®5.0c¢/20 0.14
2.38 20.00
40.00
69 10.0
P18 0.30 0.07
4.35
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Resultados da Viga V11

fck = 30.00 MPa

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Sec¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
39125
P19 0.30 0.10
3.81
15.00
3910.0 $5.0c/17
1 4.45 X ®5.0c/20 0.14
2.39 20.00
40.00
59125
P12 0.30 0.11
6.35
15.00
3910.0 $5.0c¢/17
2 4.45 X ®5.0c/20 0.14
2.39 20.00
40.00
39125
P4 0.30 0.10
3.79
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Resultados da Viga V12

fck = 30.00 MPa

Cobrimento = 4.00 cm

Ecs = 26838 MPa

Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Sec¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
39125
P20 0.30 0.10
3.70
15.00
3910.0 $5.0c/ 19
1 4.45 X ®5.0c/20 0.13
2.28 20.00
40.00
59125
P13 0.30 0.10
6.10
15.00
3910.0 $5.0c/18
2 4.45 X ®5.0c/20 0.13
2.29 20.00
40.00
39125
P5 0.30 0.10
3.67
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Resultados da Viga V13

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
29125
P21 0.30 0.09
2.52
15.00
2910.0
1 4.45 X $5.0c/21 0.09
1.31
40.00
39125
P14 0.30 0.10
3.66
15.00
2¢10.0
2 4.45 X $5.0c/21 0.09
1.32
40.00
29125
P6 0.30 0.09
2.48
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Diagramas: VIGA V1 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN:m]

.60 22.90 250
® 1150 0fe 10 016 )
P1 P7 P2 P3
et 2704 2352

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

3 22,56 -23.33
1631
1.60 0.06 160 0.06 160
F1 F7 P2 P3
1973 16.89 1731
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= C/\

I ENGENHARIA € ARQUITETURA TS

MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.02 002 0.02
169 I}.JBG 169 006 169 i
P1 B2 083 003 P3
012 012
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Diagramas: VIGA V2 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

n77 2257 542
O -
4150 i3 450 i 160
P3 P4 P53 P6
-19.90
23.00 2329

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

2317 2281 -24.34
N 1501
“ 1.60 0.06 160 0.06 160
P3 P4 B3 Pa
1713 17.02 17.68
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MOMENTOS TORSORES DE CAL CULO (Mtd) [KN.m:;m]

012 0.12
F g &
o0 706 160 0.06 160
P3 P4 P3 P6
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Diagramas: VIGA V3 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

7
28,60 32.40 32.03
& e .
4160 06 4168 06 4160
B3 PO P10 P11
3647 -3320 -33.63

MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m:m]

3001

-34.33 -33.14
-25.41 /\ A /1
‘N 455 455
4.69 0.06 4.6 0.06 4.69
P8 P9 P10 P11
30.64 28.09 2826
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.06 0.06
01 0.01
I 460 0Ji 469 D.%’ﬁ- 468
P3 PO HIm 001 PlI
0.06 0.06
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Diagramas: VIGA V4 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

3212 32.07 32.76
i 760 06 760 0fe 160
P11 P12 P13 P14
28.01
33.58 33,60

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

3307 34,87 35.75
N /\ 251
i 160 006 160 0.06 160
P11 P12 P13 P14
2830 2816 2830
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

006 0.06
160 NG T60 006 160 ¢
P11 12 P13 Pl4
006 006
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Diagramas: VIGA V5 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

2037 nn 251
i TG0 06 10 0fe 160
P15 P16 P17 P18
D 2317 2339

MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m:m]

+2.88 2283 2322
-15.73 /\ A
- 169 006 169 i3 169
P15 P16 P17 P18
i 16.96 17.17
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

013 013
e B — .
469 G 469 (0.0 BN
P15 P14 P17 P18
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Diagramas: VIGA V6 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

1259 48 2332
TG0 06 TG0 0fe )
P18 P10 P20
22002
2332 2340

MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m:m]

P21

069 23.03 -24.11
N /\ -13.32
160 006 160 006 160
P18 P19 P20 P21
17.17 17.02 17.63
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

002 002
160 [:-%ﬂ 150 T 369
P18 002 P10 0.01p2g P21

012 012

FORTALEZA
Av. Santos Dumont, 3060 — Sala 608
Edf. Emilio Ary — Aldeota — Fortaleza / CE 1 17/
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br 139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador

Caminho das Arvores - Salvador / BA — CEP: 41.820-770
Tel. (71) 3503-0000 / Fax: (71) 3503-0001 @

www.jcaengenharia.com.br B ENGENHARIA € ARQUITETURA WEmm—

Diagramas: VIGA V7 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN:m]

47.78
4126

P1

4149

4801
MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m;m]
5182
36.89 3745
' 160 o6 160
P15 P8 P1
2078 26,58
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.07 0.07
160 i3 160
P13 P8 Pl
006 0.06
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Diagramas: VIGA V8 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN:m]

17.00
63.82

P16 | P7
65.61
MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m;m]

7935
53.80 /\ -33.08
l\ 160 0.06 160
Pla Pa P7
3334 3312
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m:m]

0.01 0.01
00 0.00
; 160 076 160
P16 0 P7
0.00 0.00
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Diagramas: VIGA V9 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN:m]

1712

63.41

P17 | P2
65.83
7724
MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m;m]
7933
53.12 /\ 54,18
l\ 160 0.06 160 ¢
P17 P10 P2
3333 3341
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

Q.00 0.00
160 016 160
P17 ri0 P2

0.01 20,01
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Diagramas: VIGA V10 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

1106
63.41

P3 ' P11 ' P18

-63.78
-16.94

MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m:m]

7912
_52.82 5304
' 160 0.06 1.60
P3 Fi1 P18
[0 CEWY]
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MOMENTOS TORSORES DE CAL CULO (Mtd) [kN.m:m]

0.01 0.01

460 0. 4.69
P3 J2)T) 000 P18
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Diagramas: VIGA V11 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN:m]

76.23
6437
¢ 0 i
P10 P12 P4
6430
76.16
MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m;m]
75.15
50.93 5075
1\ 169 0.06 169
P10 P12 P4
3331 3334
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MOMENTOS TORSORES DE CALCULO (Mtd) [kN.m:m]

0.00 D.[I:r[:- 2.00
4.69 0.6 4.69
P19 12 P4
0.00 0.00
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Diagramas: VIGA V12 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN:m]

73.33
62.01

P20 P13 ' P3

-61.88
-713.18

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

-

49.62 /\ 4926
P20

7272

1.60 0.06 1.60

L

5196 3203
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m:m]

(.00 0.0
00 0.00
- 4.60 0.6 4.60 1
P20 13 P3
0.00 (.00
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Diagramas: VIGA V13 - Nv 332,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

; 4463
38.63

P21 P6
3844
4442
MOMENTOS FLETORES DE CALCULO (Mdx) [KN.m:m]
4912
33.96 A 354
l\ 160 076 160 ¥
P21 P14 P6
1936 1855
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MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m:m]

0.06 0.06

' 1.60 o6 1.60
P21 P14 P6

-0.06 -0.06
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Resultados da Laje

Nv 332,00 fck = 30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 4 cobr=3.50cm
Espessura Carga Mdx Mdy
Nome Asx Asy
(cm) (kN/m?2) (kN.m/m) (kN.m/m)
As=1.27 cm¥N
As =0.91 cm?N
11 1 4 14 1 (2x TR 12645 - 0.39
> 85 30 09 cm?/N) (1812.5 ¢/N - 1.23
cm¥N)
(1¢8.0 ¢/N - 0.50 cm¥N)
As =1.25 cm¥%N
As =0.98 cm¥N
L2 15 4.85 14.09 1.17 (2x TR 12645 - 0.39
: : : cm¥N) (1912.5 ¢/N-1.23
cm¥N)
(1¢8.0 ¢/N - 0.50 cm¥%N)
As =1.25 cm?¥N
As =0.98 cm¥N
13 15 4.85 14.09 1.17 (2xTR 12645 - 0.39
: : : cm¥N) (1¢12.5 ¢/N-1.23
cm¥N)
(1¢8.0 ¢/N - 0.50 cm¥%N)
As =1.25 cm?N
As =0.98 cm?N
(2x TR 12645 - 0.39
L4 15 4.85 14.09 1.17 cm?/N) (1612.5 ¢/N - 1.23
cm¥N)
(1¢8.0 ¢/N - 0.50 cm¥%N)
As =1.25 cm?N
As =0.97 cm¥N
. L s 1411 116 (2x TR 12645 - 0.39
5 5 .85 . . cm?/N) (1¢12.5¢/N-1.23
cm¥N)
(1¢8.0 ¢/N - 0.50 cm¥%N)
As =0.95 cm¥N
As =0.81 cm¥N
. L 2.8 (2x TR 12645 - 0.39
6 5 4.35 8 0.99 em?N) (1910.0 ¢/N - 0.79
cm¥N)
(1¢5.0 ¢/N - 0.20 cm¥%N)
As =0.95 cm¥N As=0.81 cm?N
L 1 435 12.82 0.99 (2x TR 12645 - 0.39 (1810.0 ¢/N - 0.79
cm¥N) cm?N)
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(1¢5.0 ¢/N - 0.20 cm¥%N)
As =1.25 cm?¥N
As=0.97 cm¥N
(2x TR 12645 - 0.39
8 15 4.85 14.11 1.16 cm/N) (1912.5 ¢/N - 1.23
cm¥N)
(1¢8.0 ¢/N - 0.50 cm¥N)
As =1.25 cm?¥N
As =0.98 cm¥N
(2x TR 12645 - 0.39
L9 15 4.85 14.09 1.17 cm?/N) (1¢12.5¢/N-1.23
cm?N)
(1¢8.0 ¢/N - 0.50 cm¥N)
As=1.25cm¥N
As =0.98 cm¥N
(2x TR 12645 - 0.39
L10 15 4.85 14.09 117 mIN) (19125 ¢/N-1.23
cm?¥N)
(1¢8.0 ¢/N - 0.50 cm¥%N)
As =1.25 cm?¥N
As =0.98 cm¥N
(2x TR 12645 - 0.39
L11 15 4.85 14.09 117 M) (1p12.5¢/N-1.23
cm?¥N)
(1¢8.0 ¢/N - 0.50 cm¥N)
As=1.27 cm¥N
As =0.91 cm?N
(2x TR 12645 - 0.39
L12 15 4.85 14.30 1.09 mIN) (19125 ¢/N-1.23
cm?N)
(188.0 ¢/N - 0.50 cm¥N)
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Resultados dos Pilares

Nv 531,00 fck = 30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 5 cobr =4.00 cm
Dados Resultados
Asb Estribo
Nivel leb vinc Nd max MBd topo MHd topo Armaduras
Secdo Topo Esb b
Pilar Altura leh vinc Nd min MBd base MHd base Ash
(cm) Base Esb h
(m) (m) (kN) (kN.m) (kN.m) % armad
total cota
¢5.0c/11
30.00 245 2¢125
P8 5.31 3.98 EL 13.27 0.00 0.00 45.90
X 245 29125
1:20 1.99 3.98 EL 5.00 0.19 16.89 45.90
30.00 0.5 49125
¢5.0c/11
30.00 3.68 3¢125
P9 5.31 3.32 RR 14.08 1.82 5.10 38.29
X 3.68 39125
1:20 1.99 6.64 EL 5.38 0.22 29.58 76.58
30.00 1.1 89125
¢5.0c/11
30.00 3.68 39125
P10 5.31 6.64 EL 18.12 5.19 0.42 76.58
X 3.68 39125
1:20 1.99 3.32 RR 8.46 29.78 0.48 38.29
30.00 1.1 89125
¢5.0c/11
30.00 3.68 39125
P11 5.31 6.64 EL 14.00 5.11 1.41 76.58
X 3.68 39125
1:20 1.99 3.32 RR 5.32 29.59 0.73 38.29
30.00 1.1 89125
¢5.0c/11
30.00 245 29125
P12 5.31 3.98 EL 13.27 0.00 0.00 45.90
X 245 2¢125
1:20 1.99 3.98 EL 5.00 16.89 0.19 45.90
30.00 0.5 49125
P13 30.00 5.31 3.98 EL 13.27 0.00 0.00 | 245 2¢125 ¢5.0c/11 45.90
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1:20 X 1.99 3.98 EL 5.00 16.89 0.19 245 29125 45.90
30.00 0.5 49125
95.0c/11
30.00 245 29125
P14 5.31 3.98 EL 13.27 0.00 0.00 45.90
X 245 29125
1:20 1.99 3.98 EL 5.00 16.89 0.19 45.90
30.00 0.5 49125
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Resultados dos Pilares

Nv 664,00 fck =30.00 MPa E =26838 MPa Peso Espec = 25.00 kN/m?
Lance 6 cobr=4.00cm
Dados Resultados
Asb Estribo
Nivel leb vinc Nd max MBd topo MHd topo Armaduras
Secdo Topo Esb b
Pilar Altura leh vinc Nd min MBd base MHd base Ash
(cm) Base Esb h
(m) (m) (kN) (kN.m) (kN.m) % armad
total cota
©5.0c/15
30.00 3.68 3¢125
P9 6.64 3.32 RR 7.81 2.83 0.00 ©5.0c/15 38.29
X 3.68 39125
1:20 1.33 6.64 EL 2.39 1.82 5.10 76.58
30.00 1.1 89125
30
©5.0c/15
30.00 3.68 39125
P10 6.64 6.64 EL 11.85 0.01 0.76 ¢ 5.0c/15 76.58
X 3.68 39125
1:20 1.33 3.32 RR 5.46 5.19 0.42 38.29
30.00 1.1 89125
30
5.0 c/15
30.00 368 39125
P11 6.64 6.64 EL 7.73 0.00 2.67 % 5.0 c/15 76.58
X 3.68 39125
1:20 1.33 3.32 RR 2.33 5.11 1.41 38.29
30.00 1.1 89125
30
FORTALEZA

Av. Santos Dumont, 3060 — Sala 608
Edf. Emilio Ary — Aldeota — Fortaleza / CE 136/
CEP: 60.150-161 - Tel. / Fax (85) 3077-9999
fortaleza@jcaengenharia.com.br 139



Rua Alceu Amoroso Lima, 276-A, sala 910 — Edf. Mondial Salvador
Caminho das Arvores - Salvador / BA — CEP: 41.820-770
Tel. (71) 3503-0000 / Fax: (71) 3503-0001 @

www.jcaengenharia.com.br B ENGENHARIA € ARQUITETURA WEmm—

Resultados da Viga V1

fck = 30.00 MPa Ecs = 26838 MPa

Cobrimento =4.00 cm  Peso especifico = 25.00 kN/m?

Dados Resultados
Apoio As esq As dir
Pilar Seg¢do As Inf As Sup Asw min Asw Pele Fissura
lelo trecho trecho
Trecho (cm) (cm?) (cm?) (cm?) (cm?) (mm)
(m) (cm?) (cm?)
2¢10.0
P9 0.30 0.00
0.68
15.00
2910.0
1 4.45 X $5.0c/15 0.00
0.68
30.00
2¢10.0
P10 0.30 0.01
0.68
15.00
2¢10.0
2 4.45 X $5.0c/15 0.00
0.68
30.00
2910.0
P11 0.30 0.00
0.68
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Diagramas: VIGA V1 - Nv 664,00

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN:m]

362 398
’ 3 i) 15 i
PO P10 P11
50 354

MOMENTOS FLETORES DE CALCULO (Mdx) [kN.m:m]

346
2.8 / 246
- 463 012 16 -
PO P10 P11
160 157
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MOMENTOS TORSORES DE CAL CULO (Mtd) [KN.m:m]

0.00

000

4463
Pa

=

4.63
P11

000

000
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