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Resumo de resultados

Anélise de 12 ordem:
Processo de pdrtico espacial

Cargas verticais:
Peso proprio = 13.96 tf
Adicional = 33.92 tf
Total = 47.89 tf

Deslocamento horizontal:
Direcdo X =0.02 cm (limite 0.32)
Direcdo Y =0.01 cm (limite 0.32)

Coeficiente Gama-Z:
Direcdo X = 1.02 (limite 1.10)
Diregéo Y = 1.03 (limite 1.10)

Anélise de 22 ordem:
Processo P-Delta

Deslocamentos no topo da edificagéo:
Vento X+: 0.07 »» 0.07 (+2.63%)
Vento X-: 0.07 »» 0.07 (+2.63%)
Vento Y+: 0.03 »» 0.03 (+2.12%)
Vento Y-: 0.03 »» 0.03 (+2.12%)
Desaprumo X+: 0.03 »» 0.03 (+2.58%)
Desaprumo X-: 0.03 »» 0.03 (+2.58%)
Desaprumo Y+: 0.03 »» 0.03 (+2.11%)
Desaprumo Y-: 0.03 »» 0.03 (+2.11%)



Verificacao da Estabilidade Global da Estrutura

Eixo X (1.3G1+1.4G2+1.45+1.4Q+1.2A+0.84V1)

Altura Carga | Carga Horizontal | Desloc. Horizontal
Pavimento Relativa | Vertical (tf) (cm)
(cm) (tf) Eixo X | EixoY | Eixo X | EixoY
Terreo 550 20.75 0.11 0.05 0.06 0.01
Fundacdo 150 44.89 0.12 0.06 0.01 0.00
Eixo Y (1.3G1+1.4G2+1.45+1.4Q+1.2A+0.84V3)
Altura Carga | Carga Horizontal | Desloc. Horizontal
Pavimento Relativa | Vertical (tf) (cm)
(cm) (tf) Eixo X | EixoY | EixoX | EixoY
Terreo 550 20.75 0.11 0.05 0.00 0.03
Fundagéo 150 44.89 0.12 0.06 0.00 0.00
Coeficiente Gama-Z
Eixo X | EixoY
Momento de tombamento de célculo (tf.m) 0.77 0.35
Momento de 2a. ordem de célculo (tf.m) 0.02 0.01
Gama-Z 1.02 1.03

Valor limite: 1.10

Gama-Z por Combinagao

Momento de Momento de 2a.
Combinagio torpbamento ) ordem Gama-Z

de célculo (tf.m) | de célculo (tf.m)

EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1 1.29 0.59 0.03 0.00 1.02 1.01
1.3G1+1.4G2+1.45+0.980Q+1.2A+1.4V2 1.29 0.59 0.03 0.00 1.02 1.01
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V3 1.29 0.59 0.00 0.01 1.00 1.02
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V4 1.29 0.59 0.00 0.01 1.00 1.02
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+0.84V1 0.77 0.35 0.02 0.00 1.02 1.01
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V2 0.77 0.35 0.02 0.00 1.02 1.01
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V3 0.77 0.35 0.00 0.01 1.00 1.03
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V4 0.77 0.35 0.00 0.01 1.00 1.03
1.3G1+1.4G2+1.45+1.4V1 1.29 0.59 0.03 0.00 1.02 1.01
1.3G1+1.4G2+1.4S+1.4V2 1.29 0.59 0.03 0.00 1.02 1.01
1.3G1+1.4G2+1.4S+1.4V3 1.29 0.59 0.00 0.01 1.00 1.02
1.3G1+1.4G2+1.45+1.4V4 1.29 0.59 0.00 0.01 1.00 1.02
G1+G2+S+0.98Q+1.2A+1.4V1 1.29 0.59 0.02 0.00 1.02 1.00
G1+G2+S+0.980Q+1.2A+1.4V2 1.29 0.59 0.02 0.00 1.02 1.00
G1+G2+S+0.980Q+1.2A+1.4V3 1.29 0.59 0.00 0.01 1.00 1.02
G1+G2+S+0.98Q+1.2A+1.4V4 1.29 0.59 0.00 0.01 1.00 1.02
G1+G2+S+1.4Q+1.2A+0.84V1 0.77 0.35 0.01 0.00 1.02 1.00
G1+G2+S+1.4Q+1.2A+0.84V2 0.77 0.35 0.01 0.00 1.02 1.00
G1+G2+S+1.4Q+1.2A+0.84V3 0.77 0.35 0.00 0.01 1.00 1.02
G1+G2+S+1.4Q+1.2A+0.84V4 0.77 0.35 0.00 0.01 1.00 1.02
G1+G2+S+1.4V1 1.29 0.59 0.02 0.00 1.02 1.00
G1+G2+S+1.4V2 1.29 0.59 0.02 0.00 1.02 1.00
G1+G2+S+1.4V3 1.29 0.59 0.00 0.01 1.00 1.02
G1+G2+S+1.4V4 1.29 0.59 0.00 0.01 1.00 1.02




Deslocamentos Horizontais

Verificacoes X+ | X- [ v+ Y-

Altura total da edificacdo (cm) 550.00

Deslocamento limite (cm) 0.32

Deslocamento caracteristico (cm) 0.07 | -0.07 | 0.03 | -0.03
yl 0.30 | 0.30 0.30 | 0.30
Deslocamento freqliente (cm) 0.02 | -0.02 | 0.01 | -0.01

Pavimento Altura Deslocamento freqiente (cm) Diferenca (cm) Limite

(cm) X+ X- Y+ Y- X+ X- Y+ Y- (cm)

Terreo 400.00 0.02 -0.02 | 0.01 -0.01 0.02 -0.02 0.01 -0.01 0.47
Fundacdo 150.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.18




Andlise da Nao Linearidade Geométrica pelo Processo P-Delta

Caso 6 Vento X+
Deslocamentos Horizontais Médios (cm) Esforgo Aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X EixoY Eixo X Eixo Y
Terreo 0.07 0.00 0.07 0.00 0.13 0.00 0.13 0.00
Fundacao 0.01 0.00 0.01 0.00 0.15 0.00 0.15 0.00

Variagdo no deslocamento do topo da edificagédo: 2.63%

Caso 7 Vento X-

Deslocamentos Horizontais Médios (cm) Esforco Aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X EixoY Eixo X Eixo Y
Terreo -0.07 0.00 -0.07 0.00 -0.13 0.00 -0.13 0.00
Fundacao -0.01 0.00 -0.01 0.00 -0.15 0.00 -0.15 0.00

Variagdo no deslocamento do topo da edificagédo: 2.63%

Caso 8 Vento Y+
Deslocamentos Horizontais Médios (cm) Esforco Aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Terreo 0.00 0.03 0.00 0.03 0.00 0.06 0.00 0.06
Fundagéo 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.07

Variagdo no deslocamento do topo da edificagédo: 2.12%

Caso 9 Vento Y-

Deslocamentos Horizontais Médios (cm) Esforco Aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X EixoY Eixo X Eixo Y
Terreo 0.00 -0.03 0.00 -0.03 0.00 -0.06 0.00 -0.06
Fundacéo 0.00 0.00 0.00 0.00 0.00 -0.07 0.00 -0.07

Variagdo no deslocamento do topo da edificacdo: 2.12%

Caso 10 Desaprumo X+

Deslocamentos Horizontais Médios (cm) Esforco Aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X EixoY Eixo X Eixo Y
Terreo 0.03 0.00 0.03 0.00 0.05 0.00 0.05 0.00
Fundacdo 0.00 0.00 0.00 0.00 0.10 0.00 0.10 0.00

Variagdo no deslocamento do topo da edificacdo: 2.58%

Caso 11 Desaprumo X-

Deslocamentos Horizontais Médios (cm) Esforco Aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Terreo -0.03 0.00 -0.03 0.00 -0.05 0.00 -0.05 0.00
Fundacéo 0.00 0.00 0.00 0.00 -0.10 0.00 -0.10 0.00

Variagdo no deslocamento do topo da edificagédo: 2.58%

Caso 12 Desaprumo Y+

Pavimento

Deslocamentos Horizontais Médios (cm)

Esforco Aplicado (tf)

la. ordem la. + 2a. ordem

la. ordem la. + 2a. ordem

EixoX [ EixoY EixoX [ EixoY

EixoX | EixoY EixoX [ EixoY




Caso 12 Desaprumo Y+

Deslocamentos Horizontais Médios (cm) Esforco Aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Terreo 0.00 0.03 0.00 0.03 0.00 0.05 0.00 0.05
Fundacdo 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.10

Variagdo no deslocamento do topo da edificagédo: 2.11%

Caso 13 Desaprumo Y-

Deslocamentos Horizontais Médios (cm) Esforco Aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Terreo 0.00 -0.03 0.00 -0.03 0.00 -0.05 0.00 -0.05
Fundacéo 0.00 0.00 0.00 0.00 0.00 -0.10 0.00 -0.10

Variagdo no deslocamento do topo da edificagédo: 2.11%



Imperfeicbes geométricas globais

Parametros Direcdo X | Direcdo Y
Altura total da edificacdo (cm) 550.00
N° de pilares continuos 8
Combinacdo vertical G1+G2+A+Q
Gama-Z 1.02 1.03
Angulo minimo 1/400 1/400
Angulo adotado 1/312 1/312
' Carga Qarga Deslocamento
Pavimento vertical (tf) aplicada (tf) (cm)
X Y X Y
Terreo 15.40 0.05 0.05 0.03 | 0.03
Fundacdo 32.49 0.10 | 0.10 0.00 | 0.00




Relatorio de Esforcos na Fundacgéo por Elementos

Pilares de Fundacg6es

Fundacao S1
. N Mx My VX Vy Mt

COMBINAGAO: (kN) (N.m) | (kN.m) (kN) &N) | (kN/m)
Peso proprio (GL) 2022 115 0.5 2.38 0.51 0.05
Adicional (G2) 47.69 7.19 2.13 1545 4.55 0.22
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 -0.67 0.01 0.38 0.00 20.04
Vento X- (V2) 0.23 0.67 20.01 20.38 0.00 0.04
Vento Y+ (V3) 0.14 0.00 0.23 0.00 0.15 0.00
Vento Y- (V4) 0.00 0.00 0.23 0.00 0.15 0.00
Desaprumo X+ (D1) 0.00 -0.35 0.00 0.23 0.00 -0.01
Desaprumo X- (D2) 0.10 0.35 0.00 0.23 0.00 0.01
Desaprumo Y+ (D3) 0.14 0.00 0.27 0.00 0.20 0.00
Desaprumo Y- (D4) 0.00 0.00 0.27 0.00 0.20 0.00
G1+G2+S 67.91 8.35 2.37 1784 5.06 0.27
G1+G2+S+0.70+A 67.91 8.35 2.37 C17.84 5.06 0.27
G1+G2+5+0.70+A+0.6V1 67.77 7.95 2.38 1761 5.06 0.24
G1+G2+S+0.7Q+A+0.6V2 68.04 8.75 2.37 1807 5.06 0.29
G1+G2+S+0.7Q+A+0.6V3 67.99 8.35 251 1784 5.15 0.26
G1+G2+5+0.7Q+A+0.6V4 67.82 8.35 2.24 1784 4.97 0.27
G1+G2+5+0.70+A+DL1 67.80 8.00 2.38 1761 5.06 0.25
G1+G2+S+0.70+A+D2 68.01 8.70 2.37 [18.07 5.06 0.28
G1+G2+5+0.7Q+A+D3 68.04 8.35 2.64 [17.83 5.26 0.26
G1+G2+5+0.7Q+A+D4 67.77 8.35 2.11 1784 4.86 0.27
G1+G2+5+0.7Q+A+V1 67.68 7.68 2.38 1745 5.06 0.23
G1+G2+S+0.70+A+V?2 68.14 9.01 2.37 1822 5.06 0.30
G1+G2+S+0.70+A+V3 68.05 8.35 2.60 [17.83 5.21 0.26
G1+G2+S+0.7Q+A+V4 67.76 8.35 2.15 1784 4.91 0.27
G1+G2+5+0.70+V1 67.68 7.68 2.38 1745 5.06 0.23
G1+G2+5+0.70+V2 68.14 9.01 2.37 (1822 5.06 0.30
G1+G2+5+0.70+V3 68.05 8.35 2.60 [17.83 5.21 0.26
G1+G2+5+0.70+V4 67.76 8.35 2.15 J17.84 4.91 0.27
GL+G2+S+A 67.91 8.35 2.37 1784 5.06 0.27
G1+G2+S+A0.6V1 67.77 7.95 2.38 1761 5.06 0.24
G1+G2+S+A+0.6V2 68.04 8.75 2.37 [18.07 5.06 0.29
G1+G2+S+A+0.6V3 67.99 8.35 2.51 C17.84 5.15 0.26
G1+G2+S+A+0.6V4 67.82 8.35 2.24 J17.84 4.97 0.27
G1+G2+S+ADL 67.80 8.00 2.38 1761 5.06 0.25
G1+G2+S+AD2 68.01 8.70 2.37 1807 5.06 0.28
G1+G2+S+A+D3 68.04 8.35 2.64 [17.83 5.26 0.26
G1+G2+S+A+D4 67.77 8.35 2.11 [17.84 4.86 0.27
G1+G2+S+A+V1 67.68 7.68 238 1745 5.06 0.23
G1+G24SAV2 68.14 9.01 2.37 (1822 5.06 0.30
G1+G2+StATV3 68.05 8.35 2.60 [17.83 5.21 0.26
G1+G2+S+A+V4 67.76 8.35 2.15 J17.84 4.91 0.27
G1+G2+S+D1 67.80 8.00 2.38 1761 5.06 0.25
G1+G2+S+D2 68.01 8.70 237 [18.07 5.06 0.28
G1+G2+S+D3 68.04 8.35 2.64 [17.83 5.26 0.26
G1+G2+S+D4 67.77 8.35 2.11 1784 4.86 0.27
GL+G2+5+0 67.91 8.35 2.37 [17.84 5.06 0.27
G1+G2+5+Q+0.6V1 67.77 7.95 2.38 1761 5.06 0.24
G1+G2+5+Q+0.6V2 68.04 8.75 237 [18.07 5.06 0.29
G1+G2+5+0+0.6V3 67.99 8.35 251 1784 5.15 0.26
G1+G2+5+0Q+0.6V4 67.82 8.35 2.24 1784 4.97 0.27
G1+G2+S+Q+A 67.91 8.35 237 [17.84 5.06 0.27
G1+G2+5+Q+A+0.6V1 67.77 7.95 2.38 1761 5.06 0.24
G1+G24S+Q+A+0.6V2 68.04 8.75 2.37 1807 5.06 0.29
G1+G2+S+Q+A+0.6V3 67.99 8.35 2.51 1784 5.15 0.26
G1+G2+S+Q+A+0.6V4 67.82 8.35 2.24 1784 4.97 0.27




Fundacao S1

X . N Mx My VX Vy Mt

COMBINAGAO: (kN) (N.m) | (kN.m) (kN) &N) | (kN/m)
G1+G2+S+0+AD1 67.80 8.00 2.38 1761 5.06 0.25
G1+G2+S+Q+A+D2 68.01 8.70 237 18.07 5.06 0.28
G1+G2+S+Q+A+D3 68.04 8.35 2.64 -17.83 5.26 0.26
G1+G2+S+Q+A+D4 67.77 8.35 2.11 “17.84 4.86 0.27
G1+G2+5+Q+D1 67.80 8.00 2.38 1761 5.06 0.25
G1+G245+Q+D2 68.01 8.70 237 18.07 5.06 0.28
G1+G2+5+0+D3 68.04 8.35 2.64 17.83 5.26 0.26
G1+G2+5+Q+D4 67.77 8.35 2.11 _17.84 4.86 0.27
GL+G2+S+V1 67.68 7.68 2.38 17.45 5.06 0.23
GL+G2+S+V2 68.14 9.01 237 T18.22 5.06 0.30
G1+G2+5+V3 68.05 8.35 2.60 17.83 5.21 0.26
G1+G2+5+V4 67.76 8.35 2.15 ~17.84 4.91 0.27

Fundacao S2
~ . N Mx My VX Vy Mt

COMBINAGAQ: (kN) (N.m) | (kN.m) (kN) &N) | (kN/m)
Peso proprio (G1) 20.22 1.15 -0.25 -2.38 -0.51 -0.05
Adicional (G2) 47.69 7.19 213 -15.45 455 20.22
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) 0.23 0.67 0.01 20.38 0.00 20.04
Vento X- (V2) 0.00 -0.67 20,01 0.38 0.00 0.04
Vento Y+ (V3) 0.14 0.00 2023 0.00 0.15 0.00
Vento Y- (V4) 0.00 0.00 0.23 0.00 0.15 0.00
Desaprumo X+ (D1) 0.10 0.35 0.00 20.23 0.00 20.01
Desaprumo X- (D2) 0.00 20.35 0.00 0.23 0.00 0.01
Desaprumo Y+ (D3) 0.14 0.00 20.27 0.00 20.20 0.00
Desaprumo Y- (D4) 0.00 0.00 0.27 0.00 0.20 0.00
GL+G2+S 67.01 8.35 237 17.84 5.06 20.27
G1+G2+5+0.7Q+A 67.91 8.35 2.37 C17.84 5.06 20.27
G1+G2+5+0.7Q+A+0.6V1 68.04 8.75 2.37 [18.07 5.06 20.29
G1+G2+5+0.7Q+A+0.6V2 67.77 7.95 238 1761 5.06 20.24
G1+G2+5+0.7Q+A+0.6V3 67.99 8.35 251 “17.84 5.15 20.26
G1+G2+5+0.7Q+A+0.6V4 67.82 8.35 2.4 “17.84 4,97 0.27
G1+G2+5+0.70+A+D1 68.01 8.70 2.37 T18.07 5.06 20.28
G1+G2+5+0.70+A+D2 67.80 8.00 2.38 1761 5.06 20.25
G1+G2+5+0.70+A+D3 68.04 8.35 2.64 17.83 5.26 20.26
G1+G2+5+0.7Q+A+D4 67.77 8.35 211 “17.84 4.86 0.27
G1+G2+5+0.7Q+A+V1 68.14 9.01 2.37 T18.22 5.06 20.30
G1+G2+5+0.70+A+V?2 67.68 7.68 2.38 1745 5.06 20.23
G1+G2+S+0.70+A+V3 68.05 8.35 2.60 17.83 521 20.26
G1+G2+S+0.7Q+A+V4 67.76 8.35 2.15 “17.84 491 0.27
G1+G2+5+0.70+V1 68.14 9.01 2.37 “18.22 5.06 20.30
G1+G2+5+0.70+V2 67.68 7.68 2.38 C17.45 5.06 20.23
G1+G2+5+0.70+V3 68.05 8.35 2,60 17.83 521 20.26
G1+G2+5+0.70+V4 67.76 8.35 2.15 J17.84 401 20.27
GL+G2+S+A 67.91 8.35 2.37 “17.84 5.06 0.27
G1+G2+S+A+0.6V1 68.04 8.75 237 18.07 5.06 20.29
G1+G2+S+A+0.6V2 67.77 7.95 2.38 J17.61 5.06 20.24
GL+G2+S+A+0.6V3 67.99 8.35 251 [17.84 5.15 20.26
G1+G2+S+A+0.6V4 67.82 8.35 2.4 J17.84 4.97 20.27
G1+G2+S+A+D1 68.01 8.70 237 18.07 5.06 20.28
G1+G2+S+AD2 67.80 8.00 238 1761 5.06 20.25
G1+G2+S+A+D3 68.04 8.35 2.64 [17.83 5.26 20.26
G1+G2+S+A+DA 67.77 8.35 211 C17.84 4.86 20.27
GL+G2+S+ATVL 68.14 9.01 237 T18.22 5.06 20.30
G1+G24SAV2 67.68 7.68 238 17.45 5.06 0.23
G1+G24S+ATV3 68.05 8.35 2,60 17.83 5.21 20.26
G1+G2+S+AVA 67.76 8.35 2.15 C17.84 401 20.27
G1+G2+S+D1 68.01 8.70 2.37 [18.07 5.06 20.28
G1+G2+5+D2 67.80 8.00 238 1761 5.06 0.25
G1+G2+5+D3 68.04 8.35 264 17.83 5.26 20.26
G1+G2+5+D4 67.77 8.35 211 “17.84 4.86 0.27




Fundacao S2

X . N Mx My VX Vy Mt

COMBINAGAO: (kN) (N.m) | (kN.m) (kN) &N) | (kN/m)
G1+G2+5+0Q 67.91 8.35 2,37 17.84 5.06 0.27
G1+G2+5+0+0.6V1 68.04 8.75 237 _18.07 5.06 20.29
GL+G2+5+Q+0.6V2 67.77 7.95 2.38 1761 5.06 0.2
GL+G2+5+Q+0.6V3 67.99 8.35 251 [17.84 5.15 20.26
GL+G2+5+Q+0.6V4 67.82 8.35 2.24 J17.84 4.97 0.27
G1+G2+S+O+A 67.91 8.35 2.37 [17.84 5.06 0.27
G1+G2+S+Q+A+0.6V1 68.04 8.75 237 _18.07 5.06 20.29
GL+G2+S+Q+A+0.6V2 67.77 7.95 2.38 1761 5.06 -0.24
GL+G2+S+Q+A+0.6V3 67.99 8.35 251 [17.84 5.15 20.26
GL+G2+S+Q+A+0.6V4 67.82 8.35 2.24 J17.84 4.97 0.27
G1+G2+S+0+A+D1 68.01 8.70 2.37 _18.07 5.06 20.28
G1+G2+S+Q+A+D2 67.80 8.00 2.38 1761 5.06 20.25
GL+G2+S+Q+A+D3 68.04 8.35 -2.64 17.83 5.26 20.26
GL+G2+5+Q+A+D4 67.77 8.35 211 J17.84 4.86 0.27
GL+G2+5+Q+D1 68.01 8.70 237 18.07 5.06 20.28
G1+G245+Q+D2 67.80 8.00 2.38 1761 5.06 20.25
G1+G2+5+Q+D3 68.04 8.35 2.64 [17.83 5.26 20.26
G1+G2+5+Q+D4 67.77 8.35 211 T17.84 4.86 0.27
GL+G2+5+V1 68.14 9.01 237 [18.22 5.06 20.30
G1+G2+S+V2 67.68 7.68 2.38 [17.45 5.06 20.23
G1+G2+S+V3 68.05 8.35 2.60 17.83 521 20.26
G1+G2+S+V4 67.76 8.35 2.15 J17.84 401 20.27

Fundacdo S3
XA N Mx My VX Vy Mt

COMBINAGAQ: (kN) Nm) | (kNm) | (kN) N) | (kN/m)
Peso préprio (G1) 1452 0.40 -0.01 0.04 0.0 0.03
Adicional (G2) 36.36 2.00 0.15 0.16 0.28 0.11
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) 0.01 -0.94 0.00 0.30 0.00 20.03
Vento X- (V2) 0.00 0.9 0.00 20.30 0.00 0.03
Vento Y+ (V3) 0.00 0.00 0.14 0.00 0.16 0.00
Vento Y- (V4) 0.07 0.00 20.14 0.00 0.16 0.00
Desaprumo X+ (D1) 0.00 20.39 0.00 0.15 0.00 0.01
Desaprumo X- (D2) 0.00 0.39 0.00 0.15 0.00 0.01
Desaprumo Y+ (D3) 0.00 0.00 0.16 0.00 0.18 0.00
Desaprumo Y- (D4) 0.07 0.00 0.16 0.00 0.18 0.00
G1+G2+S 50.87 2.41 20.16 0.20 20.29 0.14
G1+G2+5+0.70+A 50.87 2.41 20.16 0.20 20.29 0.14
G1+G2+5+0.7Q+A+0.6V1 50.88 184 20.16 0.38 20.29 0.13
GL+G2+5+0.7Q+A+0.6V2 50.87 2.97 017 0.02 20.29 0.16
G1+G2+5+0.7Q+A+0.6V3 50.83 241 20.08 0.20 20.20 0.14
GL+G2+5+0.7Q+A+0.6V4 50.92 2.41 20.25 0.20 20.39 0.14
G1+G2+5+0.7Q+A+D1 50.88 2.02 20.16 0.35 20.29 0.13
G1+G2+5+0.7Q+AD2 50.87 2.80 20.16 0.05 20.29 0.15
G1+G2+5+0.7Q+A+D3 50.81 241 0.00 0.20 011 0.14
G1+G2+5+0.7Q+A+D4 50.04 241 20.32 0.20 0.47 0.14
G1+G2+5+0.70+A+V1 50.88 147 20.16 0.50 20.29 0.11
G1+G2+5+0.7Q+AV2 50.87 3.35 2017 20.10 20.30 0.17
G1+G2+5+0.7Q0+AV3 50.80 2.41 20.02 0.20 0.13 0.14
G1+G2+5+0.7Q+A+V4 50.95 241 031 0.20 20.45 0.14
G1+G2+5+0.70+V1 50.88 147 20.16 0.50 20.29 0.11
G1+G2+5+0.7Q+V2 50.87 3.35 2017 20.10 20.30 0.17
G1+G2+5+0.70+V3 50.80 2.41 20.02 0.20 0.13 0.14
G1+G2+5+0.7Q+V4 50.95 241 2031 0.20 20.45 0.14
GL+G2+S+A 50.87 241 2016 0.20 20.29 0.14
G1+G2+S+A+0.6V1 50.88 184 20.16 0.38 20.29 0.13
G1+G2+S+A+0.6V2 50.87 2.97 017 0.02 20.29 0.16
G1+G2+S+A+0.6V3 50.83 2.41 20.08 0.20 20.20 0.14
G1+G2+S+A+0.6V4 50.92 241 20.25 0.20 10.39 0.14
G1+G2+S+A+D1 50.88 2.02 20.16 0.35 20.29 0.13
G1+G2+S+A+D2 50.87 2.80 20.16 0.05 20.29 0.15




Fundacao S3

X . N Mx My VX Vy Mt
COMBINAGAO: (kN) Nm) | kNm) | (kN) N) | (KN/m)
G1+G2+S+A+D3 50.81 2.41 0.00 0.20 011 0.14
G1+G2+S+A+DA 50.94 2.41 20.32 0.20 0.47 0.14
GL+G2+S+A+V1 50.88 147 20.16 0.50 0.29 0.11
GL+G2+StATV2 50.87 3.35 0.17 20.10 20.30 0.17
GL+G2+StATV3 50.80 2.41 20.02 0.20 0.13 0.14
G1+G2+S+A+VA 50.95 2.41 2031 0.20 20.45 0.14

G1+G2+5+D1 50.88 2.02 20.16 0.35 20.29 0.13
GL+G2+5+D2 50.87 2.80 20.16 0.05 0.29 0.15
G1+G2+5+D3 50.81 2.41 0.00 0.20 0.11 0.14
G1+G2+5+D4 50.94 2.41 0.32 0.20 0.47 0.14
G1+G2+5+Q 50.87 241 20.16 0.20 20.29 0.14
G1+G2+5+0+0.6V1 50.88 184 20.16 0.38 20.29 0.13
G1+G2+5+Q+0.6V2 50.87 2.97 017 0.02 0.29 0.16
G1+G2+5+Q+0.6V3 50.83 2.41 20.08 0.20 20.20 0.14
GL+G2+5+Q+0.6V4 50.92 2.41 0.25 0.20 20.39 0.14
G1+G2+S+0+A 50.87 241 2016 0.20 20.29 0.14
G1+G2+5+Q+A+0.6V1 50.88 184 20.16 0.38 20.29 0.13
GL+G2+S+Q+AT0.6V2 50.87 2.97 017 0.02 20.29 0.16
GL+G2+S+Q+A+0.6V3 50.83 2.41 20.08 0.20 20.20 0.14
G1+G2+S+Q+A+0.6V4 50.92 2.41 20.25 0.20 20.39 0.14
G1+G2+S+0+A+D1 50.88 2.02 20.16 0.35 20.29 0.13
G1+G2+S+Q+A+D2 50.87 2.80 20.16 0.05 20.29 0.15
GL+G2+S+Q+A+D3 50.81 2.41 0.00 0.20 0.11 0.14
GL+G2+S+Q+A+D4 50.94 2.41 0.32 0.20 0.47 0.14
G1+G2+5+Q+D1 50.88 2.02 20.16 0.35 20.29 0.13
G1+G2+5+Q+D2 50.87 2.80 20.16 0.05 20.29 0.15
G1+G2+5+Q+D3 50.81 2.41 0.00 0.20 011 0.14
GL+G2+5+Q+D4 50.94 2.41 0.32 0.20 0.47 0.14
GL+G2+5+V1 50.88 147 20.16 0.50 20.29 0.11
GL+G2+5+V2 50.87 3.35 017 20.10 20.30 0.17
G1+G2+5+V3 50.80 2.41 20.02 0.20 0.13 0.14
G1+G2+5+V4 50.95 2.41 2031 0.20 20.45 0.14
Fundacéo S4

XA N Mx My VX Vy Mt
COMBINAGAO: (kN) Nm) | Nm) | (kN) &N) | (kN/m)
Peso préprio (G1) 1452 -0.40 -0.01 -0.04 0.0 20.03

Adicional (G2) 36.36 2.00 0.15 20.16 20.28 011

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 20.94 0.00 0.30 0.00 20.03
Vento X- (V2) 0.01 0.9 0.00 20.30 0.00 0.03
Vento Y+ (V3) 0.00 0.00 0.14 0.00 0.16 0.00
Vento Y- (V4) 0.07 0.00 20.14 0.00 20.16 0.00
Desaprumo X+ (D1) 0.00 20.39 0.00 0.15 0.00 0.0
Desaprumo X- (D2) 0.00 0.39 0.00 015 0.00 0.01
Desaprumo Y+ (D3) 0.00 0.00 0.16 0.00 0.18 0.00
Desaprumo Y- (D4) 0.07 0.00 20.16 0.00 0.18 0.00
G1+G2+S 50.87 241 20.16 20.20 20.29 20.14
G1+G2+5+0.70+A 50.87 241 20.16 20.20 20.29 0.14
G1+G2+5+0.7Q+A+0.6V1 50.87 2.97 2017 20.02 20.29 20.16
GL+G2+5+0.7Q+A+0.6V2 50.88 “1.84 20.16 20.38 20.29 0.13
GL+G2+5+0.7Q+A+0.6V3 50.83 241 20.08 20.20 20.20 0.14
G1+G2+5+0.7Q+A+0.6V4 50.92 241 20.25 20.20 20.39 0.14
G1+G2+5+0.7Q+A+DL1 50.87 2.80 20.16 20.05 20.29 0.15
G1+G2+5+0.7Q+A+D2 50.88 2.02 20.16 20.35 20.29 0.13
G1+G2+5+0.7Q+A+D3 50.81 241 0.00 20.20 011 0.14
G1+G2+5+0.7Q+A+D4 50.94 241 20.32 20.20 0.47 0.14
G1+G2+5+0.7Q+A+V1 50.87 3.35 017 0.10 20.30 0.17
G1+G2+5+0.7Q+A+V2 50.88 147 20.16 -0.50 20.29 0.11
G1+G2+5+0.7Q+A+V3 50.80 241 20.02 20.20 0.13 0.14
G1+G2+5+0.7Q+A+V4 50.95 241 031 20.20 20.45 0.14
G1+G2+5+0.7Q+V1 50.87 3.35 017 0.10 20.30 0.17




Fundacao S4

X . N Mx My VX Vy Mt

COMBINAGAO: (kN) Nm) | kNm) | (kN) N) | (KN/m)
G1+G2+5+0.70+V2 50.88 147 20,16 20,50 20.29 0.11
G1+G2+5+0.70+V3 50.80 241 20.02 20.20 0.13 0.14
GL+G2+5+0.70+V4 50.95 241 2031 20.20 20.45 0.14
GL+G2+S+A 50.87 241 20.16 20.20 20.29 0.14
GL+G2+S+A+0.6V1 50.87 297 017 20.02 20.29 20.16
G1+G2+S+A+0.6V2 50.88 184 2016 20.38 20.29 0.13
G1+G2+S+A+0.6V3 50.83 241 20.08 20.20 20.20 20.14
GL+G2+S+A+0.6V4 50.92 241 2025 20.20 20.39 0.14
GL+G2+S+A+D1 50.87 2.80 20.16 20.05 20.29 0.15
G1+G2+S+A+D2 50.88 2.02 20.16 20.35 20.29 0.13
G1+G2+S+A+D3 50.81 241 0.00 20.20 011 0.14
G1+G2+S+A+D4 50.94 241 20.32 20.20 20.47 0.14
GL+G2+S+A+V1 50.87 335 017 0.10 20.30 0.17
GL+G2+StA+V?2 50.88 147 20.16 20.50 20.29 0.11
GL+G2+S+A+V3 50.80 241 20.02 20.20 0.13 20.14
G1+G2+S+A+VA 50.95 241 2031 20.20 20.45 0.14
G1+G2+S+D1 50.87 2.80 016 20.05 20.29 0.15
G1+G2+5+D2 50.88 2.02 2016 20.35 20.29 0.13
G1+G2+5+D3 50.81 241 0.00 20.20 011 20.14
G1+G2+S+D4 50.94 241 20.32 20.20 0.47 0.14
GL+G2+5+Q 50.87 241 2016 20.20 20.29 0.14
G1+G2+5+Q+0.6V1 50.87 297 017 20.02 20.29 20.16
GL+G2+5+Q+0.6V2 50.88 184 2016 2038 20.29 0.13
GL+G2+5+Q+0.6V3 50.83 241 20.08 20.20 20.20 20.14
G1+G2+5+Q+0.6V4 50.92 241 2025 20.20 20.39 0.14
G1+G2+S+Q+A 50.87 241 016 20.20 20.29 0.14
G1+G2+5+Q+A+0.6V1 50.87 297 017 20.02 20.29 20.16
GL+G2+S+Q+A+0.6V2 50.88 184 2016 20.38 20.29 0.13
GL+G2+S+Q+A+0.6V3 50.83 241 20.08 20.20 20.20 20.14
G1+G2+S+Q+A+0.6V4 50.92 241 2025 20.20 20.39 0.14
G1+G2+S+0+A+D1 50.87 2.80 2016 20.05 20.29 0.15
G1+G2+S+Q+A+D2 50.88 2.02 016 20.35 20.29 0.13
G1+G2+S+Q+A+D3 50.81 241 0.00 20.20 011 0.14
G1+G2+S+Q+A+DA 50.94 241 20.32 20.20 20.47 0.14
G1+G2+5+Q+D1 50.87 2.80 20.16 20.05 20.29 0.15
G1+G2+5+Q+D2 50.88 2.02 20.16 0.35 20.29 0.13
G1+G2+5+Q+D3 50.81 241 0.00 20.20 0.11 0.14
G1+G2+S+Q+D4 50.94 241 20.32 20.20 0.47 0.14
GI+G2+S+V1 50.87 335 2017 0.10 20.30 0.17
GI+G2+S+V2 50.88 147 20.16 2050 20.29 0.11
G1+G2+S+V3 50.80 241 20.02 20.20 0.13 0.14
G1+G2+S+V4a 50.95 241 2031 20.20 20.45 0.14

Fundacdo S5
XA N Mx My VX Vy Mt

COMBINAGAO: (kN) Nm) | kNm) | (kN) &N) | (kN/m)
Peso préprio (G1) 14.72 0.42 0.04 0.04 0.06 -0.03
Adicional (G2) 37.20 2.07 0.36 0.16 0.61 20.10
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 20.95 0.00 0.30 0.00 0.03
Vento X- (V2) 0.00 0.95 0.00 20.30 0.00 20.03
Vento Y+ (V3) 0.06 0.00 0.14 0.00 0.16 0.00
Vento Y- (V4) 0.00 0.00 014 0.00 20.16 0.00
Desaprumo X+ (D1) 0.00 20.40 0.00 0.15 0.00 0.01
Desaprumo X- (D2) 0.00 0.40 0.00 -0.15 0.00 -0.01
Desaprumo Y+ (D3) 0.06 0.00 0.16 0.00 0.18 0.00
Desaprumo Y- (D4) 0.00 0.00 2016 0.00 20.18 0.00
GL+G2+S 51.92 2.49 0.39 0.20 0.67 0.12
GI+G2+S+0.7Q+A 51.92 2.49 0.39 0.20 0.67 0.12
G1+G2+5+0.7Q+A+0.6V1 51.92 192 0.39 0.38 0.67 011
G1+G2+5+0.7Q+A+0.6V2 51.92 3.06 0.39 0.02 0.67 0.14
G1+G2+5+0.7Q+A+0.6V3 51.96 2.49 0.48 0.20 0.76 0.12




Fundacao S5

X . N Mx My VX Vy Mt

COMBINAGAO: (kN) Nm) | kNm) | (kN) N) | (KN/m)
GL+G2+5+0.7Q+A+0.6V4 51.88 2.49 0.31 0.20 0.58 0.12
G1+G2+5+0.70+A+D1 51.92 2.09 0.39 0.35 0.67 0.11
G1+G2+5+0.7Q+A+D2 51.92 2.89 0.39 0.05 0.67 0.13
G1+G2+5+0.7Q+A+D3 51.98 2.49 0.55 0.20 0.85 0.12
G1+G2+5+0.7Q+A+D4 51.86 2.49 0.23 0.20 0.49 0.12
G1+G2+5+0.7Q+A+V1 51.92 154 0.39 0.50 0.67 20.10
G1+G2+5+0.7Q+A+V?2 5101 3.44 0.40 20.10 0.67 0.15
GL+G2+5+0.7Q+A+V3 51.98 2.49 0.53 0.20 0.83 0.12
GL+G2+5+0.7Q+A+V4 51.86 2.49 0.25 0.20 0.51 0.12
GL+G2+5+0.70+V1 51.92 154 0.39 0.50 0.67 20.10
G1+G2+5+0.70+V2 5101 3.44 0.40 2010 0.67 0.15
G1+G2+5+0.70+V3 51.98 2.49 0.53 0.20 0.83 0.12
GL+G2+5+0.70+V4 51.86 2.49 0.25 0.20 0.51 0.12
GL+G2+S+A 51.92 2.49 0.39 0.20 0.67 0.12
GL+G2+S+A+0.6V1 51.92 192 0.39 0.38 0.67 011
G1+G2+S+A+0.6V2 51.92 3.06 0.39 0.02 0.67 0.14
G1+G2+S+A+0.6V3 51.96 2.49 0.48 0.20 0.76 0.12
GL+G2+S+A+0.6V4 51.88 2.49 0.31 0.20 0.58 0.12
GL+G2+S+A+D1 51.92 2.09 0.39 0.35 0.67 011
G1+G2+S+A+D2 51.92 2.89 0.39 0.05 0.67 0.13
G1+G2+S+A+D3 51.98 2.49 0.55 0.20 0.85 0.12
G1+G2+S+A+D4 51.86 2.49 0.23 0.20 0.49 0.12
GL+G2+S+A+V1 51.92 154 0.39 0.50 0.67 20.10
GL+G2+S+A+V?2 5191 3.44 0.40 2010 0.67 0.15
G1+G2+S+A+V3 51.98 2.49 0.53 0.20 0.83 0.2
G1+G2+S+A+V4 51.86 2.49 0.25 0.20 0.51 0.12
G1+G2+5+D1 51.92 2.09 0.39 0.35 0.67 011
G1+G2+5+D2 51.92 2.89 0.39 0.05 0.67 0.13
G1+G2+5+D3 51.98 2.49 0.55 0.20 0.85 0.12
G1+G2+5+D4 51.86 2.49 0.23 0.20 0.49 0.12
GL+G2+5+Q 51.92 2.49 0.39 0.20 0.67 0.12
G1+G2+5+Q+0.6V1 51.92 1.92 0.39 0.38 0.67 011
G1+G2+S+0+0.6V2 51.92 3.06 0.39 0.02 0.67 0.14
G1+G2+5+0+0.6V3 51.96 2.49 0.48 0.20 0.76 0.12
G1+G2+5+Q+0.6V4 51.88 2.49 0.31 0.20 0.58 0.12
G1+G2+S+O+A 51.92 2.49 0.39 0.20 0.67 0.12
G1+G2+S+Q+A+0.6V1 51.92 1.92 0.39 0.38 0.67 011
G1+G2+S+Q+A+0.6V2 51.92 3.06 0.39 0.02 0.67 0.14
G1+G2+S+Q+A+0.6V3 51.96 2.49 0.48 0.20 0.76 0.12
G1+G2+S+Q+A+0.6V4 51.88 2.49 0.31 0.20 0.58 0.12
G1+G2+S+0+A+D1 51.92 2.09 0.39 0.35 0.67 0.11
G1+G2+S+Q+AD2 51.92 2.89 0.39 0.05 0.67 0.13
G1+G2+S+Q+A+D3 51.98 2.49 0.55 0.20 0.85 0.2
G1+G2+S+Q+A+DA 51.86 2.49 0.23 0.20 0.49 0.12
G1+G2+S+0+D1 51.92 2.09 0.39 0.35 0.67 011
G1+G2+5+Q+D2 51.92 2.89 0.39 0.05 0.67 0.13
G1+G2+5+Q+D3 51.98 2.49 0.55 0.20 0.85 0.12
G1+G2+5+Q+D4 51.86 2.49 0.23 0.20 0.49 0.12
GI+G2+S+V1 51.92 154 0.39 0.50 0.67 20.10
G1+G2+5+V2 5101 3.44 0.40 20.10 0.67 0.15
G1+G2+S+V3 51.98 2.49 0.53 0.20 0.83 0.12
G1+G2+S+V4a 51.86 2.49 0.25 0.20 0.51 0.12

Fundacéao S6
X . N Mx My VX Vy Mt

COMBINAGAO: (kN) Nm) | kNm) | (kN) &N) | (kN/m)
Peso préprio (G1) 14.72 0.42 -0.04 0.04 -0.06 0.03
Adicional (G2) 37.20 2.07 20.36 0.16 20.61 0.10
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 0.95 0.00 20.30 0.00 0.03
Vento X- (V2) 0.00 20.95 0.00 0.30 0.00 20.03
Vento Y+ (V3) 0.06 0.00 014 0.00 0.16 0.00




Fundacao S6

X . N Mx My VX Vy Mt

COMBINAGAO: (kN) Nm) | kNm) | (kN) N) | (KN/m)
Vento Y- (V4) 0.00 0.00 0.14 0.00 0.16 0.00
Desaprumo X+ (D1) 0.00 0.40 0.00 -0.15 0.00 0.01
Desaprumo X- (D2) 0.00 -0.40 0.00 0.15 0.00 -0.01
Desaprumo Y+ (D3) 0.06 0.00 -0.16 0.00 -0.18 0.00
Desaprumo Y- (D4) 0.00 0.00 0.16 0.00 0.18 0.00
G1+G2+S 51.92 2.49 -0.39 0.20 -0.67 0.12
G1+G2+S+0.7Q+A 51.92 2.49 -0.39 0.20 -0.67 0.12
G1+G2+5+0.7Q+A+0.6V1 51.92 3.06 -0.39 0.02 -0.67 0.14
G1+G2+S5+0.7Q+A+0.6V2 51.92 1.92 -0.39 0.38 -0.67 0.11
G1+G2+5+0.7Q+A+0.6V3 51.96 2.49 -0.48 0.20 -0.76 0.12
G1+G2+S+0.7Q+A+0.6V4 51.88 2.49 -0.31 0.20 -0.58 0.12
G1+G2+S+0.7Q+A+D1 51.92 2.89 -0.39 0.05 -0.67 0.13
G1+G2+S+0.7Q+A+D2 51.92 2.09 -0.39 0.35 -0.67 0.11
G1+G2+S+0.7Q+A+D3 51.98 2.49 -0.55 0.20 -0.85 0.12
G1+G2+S+0.7Q+A+D4 51.86 2.49 -0.23 0.20 -0.49 0.12
G1+G2+S+0.7Q+A+V1 51.91 3.44 -0.40 -0.10 -0.67 0.15
G1+G2+S+0.7Q+A+V2 51.92 1.54 -0.39 0.50 -0.67 0.10
G1+G2+S+0.7Q+A+V3 51.98 2.49 -0.53 0.20 -0.83 0.12
G1+G2+S+0.7Q+A+V4 51.86 2.49 -0.25 0.20 -0.51 0.12
G1+G2+S+0.7Q+V1 51.91 3.44 -0.40 -0.10 -0.67 0.15
G1+G2+5+0.7Q+V2 51.92 1.54 -0.39 0.50 -0.67 0.10
G1+G2+5+0.7Q+V3 51.98 2.49 -0.53 0.20 -0.83 0.12
G1+G2+5+0.7Q+V4 51.86 2.49 -0.25 0.20 -0.51 0.12
G1l+G2+S+A 51.92 2.49 -0.39 0.20 -0.67 0.12
G1+G2+S+A+0.6V1 51.92 3.06 -0.39 0.02 -0.67 0.14
G1+G2+S+A+0.6V2 51.92 1.92 -0.39 0.38 -0.67 0.11
G1+G2+S+A+0.6VV3 51.96 2.49 -0.48 0.20 -0.76 0.12
G1+G2+S+A+0.6V4 51.88 2.49 -0.31 0.20 -0.58 0.12
G1+G2+S+A+D1 51.92 2.89 -0.39 0.05 -0.67 0.13
G1+G2+S+A+D2 51.92 2.09 -0.39 0.35 -0.67 0.11
G1+G2+S+A+D3 51.98 2.49 -0.55 0.20 -0.85 0.12
G1+G2+S+A+D4 51.86 2.49 -0.23 0.20 -0.49 0.12
G1+G2+S+A+V1 51.91 3.44 -0.40 -0.10 -0.67 0.15
G1+G2+S+A+V2 51.92 1.54 -0.39 0.50 -0.67 0.10
G1+G2+S+A+V3 51.98 2.49 -0.53 0.20 -0.83 0.12
G1+G2+S+A+V4 51.86 2.49 -0.25 0.20 -0.51 0.12
G1+G2+S+D1 51.92 2.89 -0.39 0.05 -0.67 0.13
G1+G2+S+D2 51.92 2.09 -0.39 0.35 -0.67 0.11
G1+G2+S+D3 51.98 2.49 -0.55 0.20 -0.85 0.12
G1+G2+S+D4 51.86 2.49 -0.23 0.20 -0.49 0.12
G1+G2+S+Q 51.92 2.49 -0.39 0.20 -0.67 0.12
G1+G2+S+Q+0.6V1 51.92 3.06 -0.39 0.02 -0.67 0.14
G1+G2+S+Q+0.6V2 51.92 1.92 -0.39 0.38 -0.67 0.11
G1+G2+S+Q+0.6V3 51.96 2.49 -0.48 0.20 -0.76 0.12
G1+G2+S+Q+0.6V4 51.88 2.49 -0.31 0.20 -0.58 0.12
G1+G2+S+Q+A 51.92 2.49 -0.39 0.20 -0.67 0.12
G1+G2+S+Q+A+0.6V1 51.92 3.06 -0.39 0.02 -0.67 0.14
G1+G2+S+Q+A+0.6V2 51.92 1.92 -0.39 0.38 -0.67 0.11
G1+G2+S+Q+A+0.6V3 51.96 2.49 -0.48 0.20 -0.76 0.12
G1+G2+S+Q+A+0.6V4 51.88 2.49 -0.31 0.20 -0.58 0.12
G1+G2+S+Q+A+D1 51.92 2.89 -0.39 0.05 -0.67 0.13
G1+G2+S+Q+A+D2 51.92 2.09 -0.39 0.35 -0.67 0.11
G1+G2+S+Q+A+D3 51.98 2.49 -0.55 0.20 -0.85 0.12
G1+G2+S+Q+A+D4 51.86 2.49 -0.23 0.20 -0.49 0.12
G1+G2+5+Q+D1 51.92 2.89 -0.39 0.05 -0.67 0.13
G1+G2+5+Q+D2 51.92 2.09 -0.39 0.35 -0.67 0.11
G1+G2+S+Q+D3 51.98 2.49 -0.55 0.20 -0.85 0.12
G1+G2+S+Q+D4 51.86 2.49 -0.23 0.20 -0.49 0.12
G1+G2+S+V1 51.91 3.44 -0.40 -0.10 -0.67 0.15
G1+G2+S+V2 51.92 1.54 -0.39 0.50 -0.67 0.10
G1+G2+S+V3 51.98 2.49 -0.53 0.20 -0.83 0.12
G1+G2+S+V4 51.86 2.49 -0.25 0.20 -0.51 0.12

Fundacao S7




X . N Mx My VX Vy Mt
COMBINAGAQ: (kN) (N.m) | (kN.m) (kN) &N) | (kN/m)
Peso préprio (G1) 20.37 1.15 -0.25 -2.38 -0.55 -0.05

Adicional (G2) 48.37 7.18 -2.19 -15.43 -4.89 -0.23
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 -0.66 -0.01 0.38 0.00 0.03
Vento X- (V2) 0.23 0.66 0.01 -0.38 0.00 -0.03
Vento Y+ (V3) 0.00 0.00 0.23 0.00 0.15 0.00
Vento Y- (V4) 0.14 0.00 -0.23 0.00 -0.15 0.00
Desaprumo X+ (D1) 0.00 -0.35 0.00 0.23 0.00 0.01
Desaprumo X- (D2) 0.10 0.35 0.00 -0.23 0.00 -0.01
Desaprumo Y+ (D3) 0.00 0.00 0.26 0.00 0.20 0.00
Desaprumo Y- (D4) 0.13 0.00 -0.26 0.00 -0.20 0.00
G1+G2+S 68.74 8.34 -2.45 -17.81 -5.44 -0.28
G1+G2+S+0.7Q+A 68.74 8.34 -2.45 -17.81 -5.44 -0.28
G1+G2+S+0.7Q+A+0.6V1 68.60 7.94 -2.45 -17.58 -5.44 -0.26
G1+G2+S+0.7Q+A+0.6V2 68.87 8.73 -2.44 -18.04 -5.43 -0.30
G1+G2+S5+0.7Q+A+0.6V3 68.66 8.34 -2.31 -17.81 -5.35 -0.28
G1+G2+S5+0.7Q+A+0.6V4 68.82 8.34 -2.58 -17.81 -5.53 -0.28
G1+G2+5+0.7Q+A+D1 68.63 7.98 -2.45 -17.58 -5.44 -0.27
G1+G2+5+0.7Q+A+D2 68.84 8.69 -2.45 -18.05 -5.44 -0.29
G1+G2+S+0.7Q+A+D3 68.61 8.34 -2.18 -17.82 -5.24 -0.28
G1+G2+S+0.7Q+A+D4 68.87 8.34 -2.71 -17.81 -5.64 -0.28
G1+G2+S+0.7Q+A+V1 68.51 7.68 -2.45 -17.43 -5.44 -0.25
G1+G2+S5+0.7Q+A+V2 68.96 9.00 -2.44 -18.19 -5.43 -0.32
G1+G2+S+0.7Q+A+V3 68.60 8.34 -2.22 -17.81 -5.29 -0.28
G1+G2+S+0.7Q+A+V4 68.87 8.34 -2.67 -17.81 -5.59 -0.28
G1+G2+S+0.7Q+V1 68.51 7.68 -2.45 -17.43 -5.44 -0.25
G1+G2+5+0.7Q+V2 68.96 9.00 -2.44 -18.19 -5.43 -0.32
G1+G2+5+0.7Q+V3 68.60 8.34 -2.22 -17.81 -5.29 -0.28
G1+G2+S+0.7Q+V4 68.87 8.34 -2.67 -17.81 -5.59 -0.28
G1+G2+S+A 68.74 8.34 -2.45 -17.81 -5.44 -0.28
G1+G2+S+A+0.6V1 68.60 7.94 -2.45 -17.58 -5.44 -0.26
G1+G2+S+A+0.6V2 68.87 8.73 -2.44 -18.04 -5.43 -0.30
G1+G2+S+A+0.6V3 68.66 8.34 -2.31 -17.81 -5.35 -0.28
G1+G2+S+A+0.6V4 68.82 8.34 -2.58 -17.81 -5.53 -0.28
G1+G2+S+A+D1 68.63 7.98 -2.45 -17.58 -5.44 -0.27
G1+G2+S+A+D2 68.84 8.69 -2.45 -18.05 -5.44 -0.29
G1+G2+S+A+D3 68.61 8.34 -2.18 -17.82 -5.24 -0.28
G1+G2+S+A+D4 68.87 8.34 -2.71 -17.81 -5.64 -0.28
G1+G2+S+A+V1 68.51 7.68 -2.45 -17.43 -5.44 -0.25
G1l+G2+S+A+V2 68.96 9.00 -2.44 -18.19 -5.43 -0.32
G1+G2+S+A+V3 68.60 8.34 -2.22 -17.81 -5.29 -0.28
G1+G2+S+A+V4 68.87 8.34 -2.67 -17.81 -5.59 -0.28
G1+G2+S+D1 68.63 7.98 -2.45 -17.58 -5.44 -0.27
G1+G2+S+D2 68.84 8.69 -2.45 -18.05 -5.44 -0.29
G1+G2+S+D3 68.61 8.34 -2.18 -17.82 -5.24 -0.28
G1+G2+S+D4 68.87 8.34 -2.71 -17.81 -5.64 -0.28
G1+G2+S+Q 68.74 8.34 -2.45 -17.81 -5.44 -0.28
G1+G2+S+Q+0.6V1 68.60 7.94 -2.45 -17.58 -5.44 -0.26
G1+G2+S+Q+0.6V2 68.87 8.73 -2.44 -18.04 -5.43 -0.30
G1+G2+S5+Q+0.6V3 68.66 8.34 -2.31 -17.81 -5.35 -0.28
G1+G2+S+Q+0.6V4 68.82 8.34 -2.58 -17.81 -5.53 -0.28
G1+G2+S+Q+A 68.74 8.34 -2.45 -17.81 -5.44 -0.28
G1+G2+S+Q+A+0.6V1 68.60 7.94 -2.45 -17.58 -5.44 -0.26
G1+G2+S+Q+A+0.6VV2 68.87 8.73 -2.44 -18.04 -5.43 -0.30
G1+G2+S5+Q+A+0.6V3 68.66 8.34 -2.31 -17.81 -5.35 -0.28
G1+G2+S+Q+A+0.6V4 68.82 8.34 -2.58 -17.81 -5.53 -0.28
G1+G2+S+Q+A+D1 68.63 7.98 -2.45 -17.58 -5.44 -0.27
G1+G2+S+Q+A+D2 68.84 8.69 -2.45 -18.05 -5.44 -0.29
G1+G2+S+Q+A+D3 68.61 8.34 -2.18 -17.82 -5.24 -0.28
G1+G2+S+Q+A+D4 68.87 8.34 -2.71 -17.81 -5.64 -0.28
G1+G2+S+Q+D1 68.63 7.98 -2.45 -17.58 -5.44 -0.27
G1+G2+S+Q+D2 68.84 8.69 -2.45 -18.05 -5.44 -0.29
G1+G2+S+Q+D3 68.61 8.34 -2.18 -17.82 -5.24 -0.28




Fundacao S7

X . N Mx My VX Vy Mt
COMBINAGAO: (kN) (N.m) | (kN.m) (kN) &N) | (kN/m)
G1+G2+5+0+DA 68.87 8.3 2.71 -17.81 5.64 -0.28

G1+G24S+V1 68.51 7.68 245 [17.43 5.44 20.25

G1+G2+5+V2 68.96 9.00 2.44 T18.10 543 20.32

G1+G2+5+V3 68.60 8.34 222 [17.81 5.29 20.28

G1+G2+5+V4 68.87 8.34 2,67 J17.81 5,59 20.28
Fundacéao S8

. N Mx My VX Vy Mt
COMBINAGAO: (kN) (N.m) | (kN.m) (kN) N) | (kN/m)
Peso préprio (G1) 20.37 -1.15 -0.25 2.38 -0.55 0.05

Adicional (G2) 4837 7.18 2.19 15.43 24.89 0.23
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) 0.23 20.66 0.01 0.38 0.00 0.03
Vento X- (V2) 0.00 0.66 20,01 20.38 0.00 20.03
Vento Y+ (V3) 0.00 0.00 0.23 0.00 0.15 0.00
Vento Y- (V4) 0.14 0.00 20.23 0.00 20.15 0.00
Desaprumo X+ (D1) 0.10 20.35 0.00 0.23 0.00 0.01
Desaprumo X- (D2) 0.00 0.35 0.00 20.23 0.00 20.01
Desaprumo Y-+ (D3) 0.00 0.00 0.26 0.00 0.20 0.00
Desaprumo Y- (D4) 0.13 0.00 -0.26 0.00 -0.20 0.00
G1+G2+S 68.74 -8.34 245 17.81 5.44 0.28
G1+G2+5+0.70+A 68.74 -8.34 245 17.81 5.44 0.28
G1+G2+5+0.7Q+A+0.6V1 68.87 8.73 2.44 18.04 543 0.30
G1+G2+5+0.7Q+A+0.6V2 68.60 7.94 245 17.58 5.44 0.26
G1+G2+5+0.7Q+A+0.6V3 68.66 8.34 231 17.81 5.35 0.28
G1+G2+5+0.7Q+A+0.6V4 68.82 -8.34 258 17.81 553 0.28
G1+G2+5+0.7Q+A+D1 68.84 -8.69 245 18.05 5.44 0.29
G1+G2+5+0.7Q+A+D2 68.63 7.98 245 17.58 5.44 0.27
G1+G2+5+0.7Q+A+D3 68.61 8.34 2.18 17.82 5.4 0.28
G1+G2+5+0.7Q+A+D4 68.87 8.34 271 17.81 5.64 0.28
G1+G2+5+0.70+AV1 68.96 29.00 2.44 18.19 543 0.32
G1+G2+5+0.70+AV2 68.51 7.68 245 17.43 5.44 0.25
G1+G2+5+0.70+AV3 68.60 -8.34 2.2 1781 5.29 0.28
G1+G2+5+0.7Q+A+V4 68.87 8.34 2.67 17.81 5.59 0.28
G1+G2+5+0.70+V1 68.96 29.00 2.44 18.19 5.43 0.32
G1+G2+5+0.70+V2 68.51 7.68 245 17.43 5.44 0.25
G1+G2+5+0.70+V3 68.60 8.34 222 1781 5.29 0.28
G1+G2+5+0.70+V4 68.87 8.34 2.67 17.81 5.59 0.28
GL+G2+S+A 68.74 834 .45 17.81 5.44 0.28
GL+G2+S5+A+0.6V1 68.87 8.73 2.44 18.04 5.43 0.30
G1+G2+S5+A+0.6V2 68.60 7.04 245 17.58 5.44 0.26
G1+G2+5+A+0.6V3 68.66 8.34 231 17.81 5.35 0.28
GL+G2+S+A+0.6V4 68.82 8.34 258 17.81 5.53 0.28
G1+G2+S+A+D1 68.84 -8.69 245 18.05 5.44 0.29
G1+G2+S+A+D2 68.63 7.8 245 17.58 5.44 0.27
G1+G2+S+A+D3 68.61 8.34 218 17.82 5.4 0.28
G1+G2+S+A+DA 68.87 8.34 271 17.81 5.64 0.28
G1+G2+S+ATV1 68.96 29.00 2.44 18.19 5.43 0.32
G1+G2+S+A+V2 68.51 -7.68 -2.45 17.43 -5.44 0.25
GL+G2+S+ATV3 68.60 8.34 2.2 1781 5.29 0.28
G1+G2+S+A+VA 68.87 8.34 2,67 1781 5,59 0.28
G1+G2+S+D1 68.84 -8.69 245 18.05 5.44 0.29
G1+G2+S+D2 68.63 -7.98 -2.45 17.58 -5.44 0.27
G1+G2+5+D3 68.61 -8.34 218 17.82 5.4 0.28
G1+G2+5+D4 68.87 8.34 271 17.81 5.64 0.28
G1+G2+5+Q 68.74 8.34 245 1781 5.44 0.28
G1+G2+5+Q+0.6V1 68.87 8.73 .44 18.04 543 0.30
G1+G2+S+Q+0.6V2 68.60 -7.94 -2.45 17.58 -5.44 0.26
G1+G2+5+Q+0.6V3 68.66 -8.34 231 17.81 5.35 0.28
G1+G2+5+Q+0.6V4 68.82 8.34 258 17.81 553 0.28
G1+G2+S+O+A 68.74 8.34 245 1781 5.44 0.28
G1+G2+5+Q+A+0.6V1 68.87 8.73 2.44 18.04 543 0.30




Fundacao S8

X . N Mx My VX Vy Mt
COMBINAGAO: (kN) N.m) | (kN.m) (kN) N) | (kN/m)
Gl+G2+S+O+AT0.6V2 68.60 7.04 2,45 1758 5.4 0.26
GL+G2+S+Q+A+0.6V3 68.66 8.34 231 17.81 5.35 0.28
G1+G2+S+Q+A+0.6V4 68.82 -8.34 258 17.81 5.53 0.28
GL+G2+5+Q+A+D1 68.84 -8.69 245 18.05 5.44 0.29
G1+G2+S+Q+A+D2 68.63 7.98 245 17.58 5.44 0.27
G1+G2+S+O+A+D3 68.61 8.34 218 17.82 5.4 0.28
G1+G2+S+0+A+DA 68.87 8.34 271 17.81 5.64 0.28

GL+G2+5+Q+D1 68.84 -8.69 245 18.05 5.44 0.29
G1+G2+5+Q+D2 68.63 7.98 245 17.58 5.44 0.27
G1+G2+5+Q+D3 68.61 -8.34 218 17.82 5.4 0.28
G1+G2+5+Q+D4 68.87 8.34 271 17.81 5.64 0.28
G1+G2+5+V1 68.96 29.00 2.44 18.19 543 0.32
GL+G2+5+V2 68.51 7.68 245 17.43 5.44 0.25
G1+G2+5+V3 68.60 -8.34 222 17.81 5.29 0.28
G1+G2+5+V4 68.87 -8.34 2,67 17.81 5,59 0.28
Legenda:

- Elemento: nome da fundacéo;

Wk = MR My = Mb Lo .
F q - Caso: indica o caso de carregamento na qual serdo apresentados os esforcos atuantes;

L™

- N: esforgo axial na fundagéo;
- Mx: momento fletor na base do pilar, atuante no plano paralelo & dimenséo H do pilar;

Vi - My: momento fletor na base do pilar, atuante no plano paralelo a dimensé&o B do pilar;

- Vx: esforgo cortante na base do pilar, atuante no plano paralelo a dimenséo H do pilar;
- Vy: esforgo cortante na base do pilar, atuante no plano paralelo a dimenséo B do pilar;
- Mt: momento de torgdo atuante.




Quadro de Cargas dos Pilares

Fundac&o Terreo
Pilares NPos (kN) NNeg NPos (kN) NNeg
P1 68.14 0.00 21.72 0.00
P2 68.14 0.00 21.72 0.00
P3 50.95 0.00 16.66 0.00
P4 50.95 0.00 16.66 0.00
P5 51.98 0.00 16.97 0.00
P6 51.98 0.00 16.97 0.00
P7 68.96 0.00 21.93 0.00
P8 68.96 0.00 21.93 0.00




Pavimento Fundacéo



Relatorio das Sapatas

Fundacéo fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/ms
Lance 1 cobr =3.00 cm
Dados Resultados
Esforcos Solo Dimens0es (cm) Armadura
Nome MB FB garga E?/OIC;. Angu'o B HO AsB inf AsH inf
MH FH arga Padm (kg m ) atrito
kNm) | (kny | ol CO8SA0 | (graus) | 1 | HI | AsB AsH
' (kN) (kgficm?) S5 sup SH sup
o1 264| 526 68.14 | | 1600.00 50| 100.00 | 50.00 1151100'0 9 ‘é’ /i(l)'o
9.01 | 1822 9853 0.50 11000 | 5000 | (gerco | (7,07 omd)
- 264| 526 68.14 | | 1600.00 50| 100.00 | 50.00 1131100'0 9 ‘é’lﬂ'o
9.01 | 1822 9853 0.50 11000 | 5000 | (geroo | (7,07 emd)
s3 032| 047 5095 [ ;| 1600.00 20| 7500 | 4000 [ 1068.0c/9 | 868.0c/9
335 | 050 6878 | 0.50 90.00 | 4000 | (5.03cm?) | (4.02cm?)
s 032 | 047 5095 [ ;| 1600.00 20| 7500 | 4000 [ 10680¢/9 | 868.0c/9
335 | 050 6878 | 0.50 90.00 | 40.00 | (5.03cm?) | (4.02cm?)
s 055| 085 5198 | 0| 1600.00 5| 7500 | 5000 | 8g1000c1 / ‘é’/ﬂ'o
344 | 050 7050 | - 0.50 90.00 | 5000 | (6.28 cm?)
(5.50 cm?)
7610.0
s 055| 085 5198 | ;| 1600.00 30| 7500 | 50008510001 ot
344 | 050 70.50 0.50 9000 | 50.00 | (6.28cm?) | (g oo
- 271 | 564 68.96 | | 1600.00 5| 10000 | 50,00 1131100'0 9 g/ﬂ'o
9.00 | 18.19 99.35 0.50 11000 | 5000 | (gerco | (7,07 em)
s 271 | 564 68.96 | .| 1600.00 s | 10000 | 50,00 110‘71100'0 9 ‘é’/ﬂ'o
9.00 | 18.19 99.35 0.50 11000 | 5000 | (gerco | (7,07 omd)




Relatorio de calculo das sapatas

Fundacéo fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/ms
Lance 1 cobr =3.00 cm
Esforgos Pressdes(kgf/cm?) Estabilidade Dimensionamento
Psolo Tombamento Deslizamento | Arranc. | Dir. B Dir. H
MB FB Carga Dir.B | Dir.H | Dir.B | Dir.H Md Md
Nome MH FH Carga Padm Sigl Msd Msd Fsd Fsd Nt As As
(kN.m) | (kN) total Sig2 Mrd Mrd Frd Frd Ns (cm?m) | (cm&m)
' (kN) Sig3 Cond. | Cond. | Cond. | Cond. | Ns>Nt A's A's
Sig4 (1.5) (1.5) (1.5) (1.5) (cm2/m) | (cm2/m)
0.32
2.64 9.01 5.26 | 18.22 79.39 79.39
s1 38‘1‘ 1222 ggég 150 gig 4922 | 5419 | 3583 | 35.86 825 | 750
: : : 1'21 18.65 6.01 6.81 | 1.97 0.00 0.00
0.32 264 | 901| 526/ 1822 7939 | 79.39
s2 38‘1‘ 1222 ggég 1.50 (1)23 4922 | 54.19 | 35.83 | 35.86 825 | 7.50
: : ' 1'21 18.65 6.01 6.81 | 1.97 0.00 0.00
032 | 047 | s00s ggg 032| 335| 047/ 050 5081 | 50.81
S3 3'35 0'50 68.78 1.50 1'38 25.79 | 30.92 | 25.03 | 25.01 5.53 5.53
: : ' 1'32 79.80 9.23 | 52.81 | 49.69 0.00 0.00
0.66 0.32 3.35 0.47 | 0.50 50.81 50.81
s4 ggé ggg Zg?g 1.50 (1)25 2579 | 3092 | 2503 | 25.01 553 | 553
: : ' 1'32 79.80 9.23 | 52.81 | 49.69 0.00 0.00
05 | o085 | sies ggg 055| 344 | 085| 050 7939 | 79.39
S5 3'44 0'50 70'50 1.50 1'43 2644 | 3169 | 25.66 | 25.64 7.10 7.10
: : ' 1'34 47.95 9.21 | 30.18 | 51.10 0.00 0.00
0.66 0.55 3.44 0.85 | 0.50 79.39 79.39
s6 g'ii ggg %gg 1.50 (1’12 26.44 | 3169 | 2566 | 25.64 710 | 7.10
' ' ' 1'34 47.95 9.21 | 30.18 | 51.10 0.00 0.00
0.32
2.71 9.00 5.64 | 18.19 79.39 79.39
S7 Sgé 12?3 gggg 1.50 (1)4513 49.63 | 54.64 | 36.13 | 36.16 8.25 7.50
: : ' 1'22 18.30 6.07 6.41 | 1.99 0.00 0.00
0.32 271 | 900| 564 1819 7939 | 79.39
S8 S(Y)é lgig gggg 1.50 (1)4512 49.63 | 54.64 | 36.13 | 36.16 8.25 7.50
' ' ' 1'22 18.30 6.07 6.41 1.99 0.00 0.00




Resultados dos Pilares

Fundacéo fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/ms
Lance 1 cobr =3.00 cm
Dados Resultados
I.ib Asb Estribo
Secdo Nivel vinc Nd max | MBd topo | MHd topo Ferros Topo Esb b
Pilar (cm) Altura lih Nd min | MBd base | MHd base As h Base Esb h
(cm) vinc (kN) (kN.m) (KN.m) % armad
cota
(cm) total
20,00 150,00 245  2g125 | #500/15
P1 X 150.00 RR 93.37 7.30 25.65 | 2.45 29125 25.95
1:20 30.00 150.00 150.00 65.34 3.62 12.50 0.8 49 17.30
' RR 125
20,00 150,00 245  2g125 | #500/15
P2 X 150.00 RR 93.37 7.30 25.65 | 2.45 29125 25.95
1:20 30.00 150.00 150.00 65.34 3.62 1250 | 0.8 49 17.30
' RR 12.5
1500 150.00 157 2g100 | 220012
P3 X 150.00 RR 69.87 0.52 443 | 1.57 29100 34.60
1:20 30.00 150.00 550.00 49.09 0.43 465 | 0.7 49 126.87
' EL 10.0
1500 150.00 157 2g100 | 720912
P4 X 150.00 RR 69.87 0.52 443 | 1.57 2210.0 34.60
1:20 30.00 150.00 550.00 49.09 0.43 465 | 0.7 49 126.87
' EL 10.0
1500 150,00 245  2g125| #500/15
P5 X 150.00 RR 71.30 0.99 455 | 2.45 29125 34.60
1:20 30.00 150.00 550.00 50.14 0.74 478 1.1 49 126.87
' EL 125
1500 150.00 245  2g125| 250015
P6 X 150.00 RR 71.30 0.99 455 | 2.45 29125 34.60
1:20 30.00 150.00 550.00 50.14 0.74 478 1.1 49 126.87
' EL 125
20,00 150.00 245  2g125| #500/15
P7 X 150.00 RR 9451 7.98 25.61 | 2.45 29125 25.95
1:20 30.00 150.00 150.00 66.17 3.72 12.48 | 0.8 49 17.30
' RR 125
20,00 150.00 245  2g125| #500/15
P8 % 150.00 RR 94.51 7.98 25.61 | 2.45 29125 25.95
1:20 30.00 150.00 150.00 66.17 3.72 12.48 | 0.8 49 17.30
' RR 125




Pavimento Fundag&o - Lance 1

Céalculo do Pilar P1

Dados da se¢éo transversal

Dados do concreto

fck = 250.00 kgf/cm?

Secdo retangular
b=20.00cm h=30.00cm
Cobrimento = 3.00 cm

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m?
Fi=4.41

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B |\|/I:nclu5|8 SOFE:E{n Msdtopo = 7.30 kN.m
o Msdbase = 3.62 kN.m Ndmax = 93.37 kN

Esbeltez = 25.95 S
Vinculo = RR Ndmin = 65.34 kN
. N Msdtopo = 25.65 kN.m ni =0.09

H li = 150.00 cm Msdbase = 12.50 kN.m
Esbeltez = 17.30 e '

Secdo critica do pilar: TOPO

L Momentos (kN.m) Armadura longitudinal )
Direcao ~ - Processo de calculo
Torcéo Final
Madtopo = 0.70
Msdtopo = 7.25 Madcentro = 0.35
B Msdcentro = 3.03 | Madbase = 0.70 29125 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1
Msdbase = 3.31 M2d = 0.52 Td=0.42 29125 | Msd(x) = 7.95 kN.m
Mecd = 0.05 kN.m Msd(y) = 25.65 kN.m
Madtopo = 0.70 49125 Mrd(x) =9.91 kN.m
Msdtopo = 25.65 | Madcentro =0.35 | Asl =0.11 cm? | 4.91 cm? | Mrd(y) = 31.97 kN.m
H Msdcentro = 11.13 | Madbase = 0.70 0.8 % Mrd/Msd=1.25
Msdbase = 10.64 | M2d = 0.35
Mcd = 0.07

Dimensionamento da armadura transversal

Modelo célculo
Inclinacdo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo =7.28 kN
VBd base = 7.28 kN
VHd topo = 25.27 kN

Td =0.42 kN.m

45 VHd base = 25.27 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd=7.28 kN Td =0.42 KN.m _
B VRd2 = 206.66 kN TRd2 =16.20 KN.m Vd/VRd2 + Td/TRa2 = 0.06
Vd =25.27 kN Td=0.42 kN.m _
H VRd2 = 224.56 kN TRd2 = 16.20 KN.m Vd/VRd2 + Td/TRd2 = 0.14
Armadura de cisalhamento
Direcéo armadura Armadura
Dados Py .
minima cisalhamento
d=15.88cm
B Vc0 = 36.65 kN Vmin =12.75 kN Vsw = 0.00 kN
k=1.43 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
Ve =52.46 kN
d=25.88cm
H Vc0 =39.82 kN Vmin = 20.78 kN Vsw = 0.00 kN
k=1.18 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
V¢ =47.15 kN

Armadura de torgéo

Armadura de
fretagem

Armadura
final




Dados Armacju ra Topo Base
torcao
he =6.00 cm A90 = 0.14 cm? Zr=0.00 kN Zr=0.00 kN Asw = 2.05 cm2/m
Ae =336.00 cm? e Zs =0.00 kN Zs =0.00 kN #5.0c/15

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
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Pavimento Fundag&o - Lance 1

Céalculo do Pilar P2

Dados da se¢éo transversal

Dados do concreto

fck = 250.00 kgf/cm?

Secdo retangular
b=20.00cm h=30.00cm
Cobrimento = 3.00 cm

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m?
Fi=4.41

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B |\|/I:nclu5|8 SOFE:E{n Msdtopo = 7.30 kN.m
o Msdbase = 3.62 kN.m Ndmax = 93.37 kN

Esbeltez = 25.95 S
Vinculo = RR Ndmin = 65.34 kN
. N Msdtopo = 25.65 kN.m ni =0.09

H li = 150.00 cm Msdbase = 12.50 kN.m
Esbeltez = 17.30 e '

Secdo critica do pilar: TOPO

L Momentos (kN.m) Armadura longitudinal )
Direcao ~ - Processo de calculo
Torcéo Final
Madtopo = 0.70
Msdtopo = 7.25 Madcentro = 0.35
B Msdcentro = 3.03 | Madbase = 0.70 29125 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V?2
Msdbase = 3.31 M2d = 0.52 Td=0.42 29125 | Msd(x) = 7.95 kN.m
Mecd = 0.05 kN.m Msd(y) = 25.65 kN.m
Madtopo = 0.70 49125 Mrd(x) =9.91 kN.m
Msdtopo = 25.65 | Madcentro =0.35 | Asl =0.11 cm? | 4.91 cm? | Mrd(y) = 31.97 kN.m
H Msdcentro = 11.13 | Madbase = 0.70 0.8 % Mrd/Msd=1.25
Msdbase = 10.64 | M2d = 0.35
Mcd = 0.07

Dimensionamento da armadura transversal

Modelo célculo
Inclinacdo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo =7.28 kN
VBd base = 7.28 kN
VHd topo = 25.27 kN

Td =0.42 kN.m

45 VHd base = 25.27 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd=7.28 kN Td =0.42 KN.m _
B VRd2 = 206.66 kN TRd2 =16.20 KN.m Vd/VRd2 + Td/TRa2 = 0.06
Vd =25.27 kN Td=0.42 kN.m _
H VRd2 = 224.56 kN TRd2 = 16.20 KN.m Vd/VRd2 + Td/TRd2 = 0.14
Armadura de cisalhamento
Direcéo armadura Armadura
Dados Py .
minima cisalhamento
d=15.88cm
B Vc0 = 36.65 kN Vmin =12.75 kN Vsw = 0.00 kN
k=1.43 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
Ve =52.46 kN
d=25.88cm
H Vc0 =39.82 kN Vmin = 20.78 kN Vsw = 0.00 kN
k=1.18 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
V¢ =47.15 kN

Armadura de torgéo

Armadura de
fretagem

Armadura
final




Dados Armacju ra Topo Base
torcao
he =6.00 cm A90 = 0.14 cm? Zr=0.00 kN Zr=0.00 kN Asw = 2.05 cm2/m
Ae =336.00 cm? e Zs =0.00 kN Zs =0.00 kN #5.0c/15

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
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Pavimento Fundag&o - Lance 1

Céalculo do Pilar P3

Dados da se¢éo transversal

Dados do concreto

Secdo retangular

b=15.00cm h=30.00cm

fck = 250.00 kgf/cm?
Ecs = 238000 kgf/cm?

Cobrimento = 3.00 cm

Peso especifico = 2500.00 kgf/m?
Fi=445

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B |\|/I:nclu5|8 SOFE:E{n Msdtopo = 0.52 kN.m
o Msdbase = 0.43 kN.m Ndmax = 83.85 kN

Esbeltez = 34.60 S
Vinculo = EL Ndmin =58.91 kN
. . Msdtopo = 4.43 kN.m ni =0.10

H li = 1100.00 cm Msdbase = 4.65 kN.m
Esbeltez = 126.87 o '

Secdo critica do pilar: CENTRO

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torcéo Final
Madtopo = 0.98
Msdtopo = 0.38 Madcentro = 1.21
B Msdcentro = 0.15 | Madbase = 1.13 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V2
Msdbase =0.23 | M2d = 0.52 Td=0.24 29100 | Msd(x) =0.18 kN.m
Mcd = 0.01 kN.m Msd(y) = 25.82 kN.m
Madtopo = 0.52 4910.0 Mrd(x) =0.18 kN.m
Msdtopo = 4.43 Madcentro =0.26 | Asl = 0.08 cm? | 3.14 cm? | Mrd(y) = 25.74 KN.m
H Msdcentro = 4.65 | Madbase = 0.52 0.7 % Mrd/Msd=1.00
Msdbase = 4.65 M2d = 14.42
Mcd = 2.18

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo = 0.63 kN

Td = 0.24 kN.m

VBd base = 0.63 kN
VHd topo = 0.70 kN

45 VHd base = 0.70 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd =0.63 kN Td =0.24 KN.m _
B VRd2 = 143.20 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRa2 = 0.03
Vd =0.70 kN Td =0.24 kN.m _
H VRd2 = 169.23 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRd2 = 0.03
Armadura de cisalhamento
Direcéo armadura Armadura
Dados Py .
minima cisalhamento
d=11.00cm
B Vc0 = 25.39 kN Vmin =0.00 kN Vsw = 0.00 kN
k=2.00 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Vc =50.79 kN
d=26.00cm
H Vc0 =30.01 kN Vmin = 0.00 kN Vsw = 0.00 kN
k=1.88 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Vc =56.52 kN

Armadura de torgéo

Armadura de
fretagem

Armadura
final




Dados Armacju ra Topo Base
torcao
he =5.00 cm A90 = 0.11 cm? Zr=0.00 kN Zr=0.00 kN Asw =0.22 cm2/m
Ae =250.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Pavimento Fundag&o - Lance 1

Céalculo do Pilar P4

Dados da se¢éo transversal

Dados do concreto

Secdo retangular

b=15.00cm h=30.00cm

fck = 250.00 kgf/cm?
Ecs = 238000 kgf/cm?

Cobrimento = 3.00 cm

Peso especifico = 2500.00 kgf/m?
Fi=445

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B |\|/I:nclu5|8 SOFE:E{n Msdtopo = 0.52 kN.m
o Msdbase = 0.43 kN.m Ndmax = 83.85 kN

Esbeltez = 34.60 S
Vinculo = EL Ndmin =58.91 kN
. . Msdtopo = 4.43 kN.m ni =0.10

H li = 1100.00 cm Msdbase = 4.65 kN.m
Esbeltez = 126.87 o '

Secdo critica do pilar: CENTRO

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torcéo Final
Madtopo = 0.98
Msdtopo = 0.38 Madcentro = 1.21
B Msdcentro = 0.15 | Madbase = 1.13 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1
Msdbase =0.23 | M2d = 0.52 Td=0.24 29100 | Msd(x) =0.18 kN.m
Mcd = 0.01 kN.m Msd(y) = 25.82 kN.m
Madtopo = 0.52 4910.0 Mrd(x) =0.18 kN.m
Msdtopo = 4.43 Madcentro =0.26 | Asl = 0.08 cm? | 3.14 cm? | Mrd(y) = 25.74 KN.m
H Msdcentro = 4.65 | Madbase = 0.52 0.7 % Mrd/Msd=1.00
Msdbase = 4.65 M2d = 14.42
Mcd = 2.18

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo = 0.63 kN

Td = 0.24 kN.m

VBd base = 0.63 kN
VHd topo = 0.70 kN

45 VHd base = 0.70 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd =0.63 kN Td =0.24 KN.m _
B VRd2 = 143.20 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRa2 = 0.03
Vd =0.70 kN Td =0.24 kN.m _
H VRd2 = 169.23 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRd2 = 0.03
Armadura de cisalhamento
Direcéo armadura Armadura
Dados Py .
minima cisalhamento
d=11.00cm
B Vc0 = 25.39 kN Vmin =0.00 kN Vsw = 0.00 kN
k=2.00 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Vc =50.79 kN
d=26.00cm
H Vc0 =30.01 kN Vmin = 0.00 kN Vsw = 0.00 kN
k=1.88 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Vc =56.52 kN

Armadura de torgéo

Armadura de
fretagem

Armadura
final




Dados Armacju ra Topo Base
torcao
he =5.00 cm A90 = 0.11 cm? Zr=0.00 kN Zr=0.00 kN Asw =0.22 cm2/m
Ae =250.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Pavimento Fundag&o - Lance 1

Céalculo do Pilar P5

Dados da se¢éo transversal

Dados do concreto

Secdo retangular
b=15.00cm h=30.00cm
Cobrimento = 3.00 cm

Fi = 4.45

fck = 250.00 kgf/cm?
Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B |\|/I:nclu5|8 SOFE:E{n Msdtopo = 0.99 kN.m
o Msdbase = 0.74 kN.m Ndmax = 85.56 kN

Esbeltez = 34.60 S
Vinculo = EL Ndmin = 60.17 kN
. . Msdtopo = 4.55 kN.m ni=0.11

H li = 1100.00 cm Msdbase = 4.78 kN.m
Esbeltez = 126.87 o '

Secdo critica do pilar: CENTRO

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torgéo Final
Madtopo = 0.53
Msdtopo = 0.85 Madcentro = 1.05
B Msdcentro = 0.34 | Madbase = 0.84 29125 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V2
Msdbase =0.55 | M2d =0.53 Td=0.21 29125 | Msd(x) = 0.41 kN.m
Mcd = 0.02 kN.m Msd(y) = 26.48 kN.m
Madtopo = 0.53 49125 Mrd(x) =0.53 kN.m
Msdtopo = 4.55 Madcentro =0.27 | Asl = 0.07 cm? | 4.91 cm2 | Mrd(y) =33.92 kN.m
H Msdcentro =4.78 | Madbase = 0.53 1.1% Mrd/Msd=1.28
Msdbase = 4.78 M2d = 14.73
Mcd = 2.30

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo = 1.15 kN
VBd base = 1.15 kN
VHd topo = 0.70 kN

Td =0.21 kN.m

45 VHd base = 0.70 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd=1.15kN Td =0.21 KN.m _
B VRd2 = 141.57 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRa2 = 0.03
Vd =0.70 kN Td=0.21 kN.m _
H VRd2 = 168.42 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRd2 = 0.02
Armadura de cisalhamento
Direcéo armadura Armadura
Dados Py .
minima cisalhamento
d=10.88cm
B Vc0 =25.10 kN Vmin =0.00 kN Vsw = 0.00 kN
k=2.00 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Ve =50.21 kN
d=25.88cm
H Vc0 =29.87 kN Vmin = 0.00 kN Vsw = 0.00 kN
k=1.88 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
V¢ =56.05 kN

Armadura de torgéo

Armadura de
fretagem

Armadura
final




Dados Armacju ra Topo Base
torcao
he =5.00 cm A90 = 0.10 cm? Zr=0.00 kN Zr=0.00 kN Asw =0.19 cm?/m
Ae =250.00 cm? e Zs =0.00 kN Zs =0.00 kN #5.0c/15

Diagrama Ndmin., Momento, Curvatura - Direcdo B

Md [kN.m)
15.00

10.00

0.00 ¥
0.00 12.00 2400 23500 4500 €0.00

84.00 98.00

Ur {11000) {1/m)

Diagrama Ndmin., Momento, Curvatura - Direcdo H

M {kN.m)
35.00

000 &S00 1200 18.00 2400 3000 3500 4200 4800 5400

Ur (11000) {1/m)

Diagrama Ndmax., Momento, Curvatura - Direcdo B

Md [kN.m)
15.00

10.00

0.00 ¥

0.00 10,00 2000 20.00 4000 5000 ©0.00 TO.00 8000 9000

Ur {11000) {1/m)




Diagrama Ndmax., Momento, Curvatura - Direcdo H

Md [kN.m)

Ur (11000) {1/m)
000 €00 1200 18.00 2400 30.00 36.00 4200 4800 5400




Pavimento Fundag&o - Lance 1

Céalculo do Pilar P6

Dados da se¢éo transversal

Dados do concreto

Secdo retangular
b=15.00cm h=30.00cm
Cobrimento = 3.00 cm

Fi = 4.45

fck = 250.00 kgf/cm?
Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B |\|/I:nclu5|8 SOFE:E{n Msdtopo = 0.99 kN.m
o Msdbase = 0.74 kN.m Ndmax = 85.56 kN

Esbeltez = 34.60 S
Vinculo = EL Ndmin = 60.17 kN
. . Msdtopo = 4.55 kN.m ni=0.11

H li = 1100.00 cm Msdbase = 4.78 kN.m
Esbeltez = 126.87 o '

Secdo critica do pilar: CENTRO

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torgéo Final
Madtopo = 0.53
Msdtopo = 0.85 Madcentro = 1.05
B Msdcentro = 0.34 | Madbase = 0.84 29125 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1
Msdbase =0.55 | M2d =0.53 Td=0.21 29125 | Msd(x) = 0.41 kN.m
Mcd = 0.02 kN.m Msd(y) = 26.48 kN.m
Madtopo = 0.53 49125 Mrd(x) =0.53 kN.m
Msdtopo = 4.55 Madcentro =0.27 | Asl = 0.07 cm? | 4.91 cm2 | Mrd(y) =33.92 kN.m
H Msdcentro =4.78 | Madbase = 0.53 1.1% Mrd/Msd=1.28
Msdbase = 4.78 M2d = 14.73
Mcd = 2.30

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo = 1.15 kN
VBd base = 1.15 kN
VHd topo = 0.70 kN

Td =0.21 kN.m

45 VHd base = 0.70 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd=1.15kN Td =0.21 KN.m _
B VRd2 = 141.57 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRa2 = 0.03
Vd =0.70 kN Td=0.21 kN.m _
H VRd2 = 168.42 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRd2 = 0.02
Armadura de cisalhamento
Direcéo armadura Armadura
Dados Py .
minima cisalhamento
d=10.88cm
B Vc0 =25.10 kN Vmin =0.00 kN Vsw = 0.00 kN
k=2.00 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Ve =50.21 kN
d=25.88cm
H Vc0 =29.87 kN Vmin = 0.00 kN Vsw = 0.00 kN
k=1.88 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
V¢ =56.05 kN

Armadura de torgéo

Armadura de
fretagem

Armadura
final




Dados Armacju ra Topo Base
torcao
he =5.00 cm A90 = 0.10 cm? Zr=0.00 kN Zr=0.00 kN Asw =0.19 cm?/m
Ae =250.00 cm? e Zs =0.00 kN Zs =0.00 kN #5.0c/15

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Céalculo do Pilar P7

Pavimento Fundag&o - Lance 1

Dados da se¢éo transversal Dados do concreto

= 2
Segéo retangular fck =250.00 kgf/cm

i _ Ecs = 238000 kgf/cm?
b= 2.0'00 cm_ h = 30.00 cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=aa1

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B |\|/I:nclu5|8 SOFE:E{n Msdtopo = 7.98 kN.m
o Msdbase = 3.72 kN.m Ndmax = 94.51 kN

Esbeltez = 25.95 S
Vinculo = RR Ndmin =66.17 kN
. N Msdtopo = 25.61 kN.m ni =0.09

H li = 150.00 cm Msdbase = 12.48 kN.m
Esbeltez = 17.30 e '

Secdo critica do pilar: TOPO

L Momentos (kN.m) Armadura longitudinal )
Direcao ~ - Processo de calculo
Torcéo Final
Madtopo = 0.70
Msdtopo = 7.94 Madcentro = 0.35
B Msdcentro = 3.40 | Madbase = 0.70 29125 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1
Msdbase = 3.41 M2d = 0.53 Td=0.44 29125 | Msd(x) = 8.64 kN.m
Mecd = 0.05 kN.m Msd(y) = 25.61 kN.m
Madtopo = 0.70 49125 Mrd(x) = 10.56 kN.m
Msdtopo = 25.61 | Madcentro =0.35 | Asl =0.11 cm? | 4.91 cm? | Mrd(y) = 31.31 kN.m
H Msdcentro = 11.11 | Madbase = 0.70 0.8 % Mrd/Msd=1.22
Msdbase = 10.63 | M2d =0.35
Mcd = 0.07
Dimensionamento da armadura transversal
Modelo célculo Esforcos
Inclinacdo bielas Cisalhamento Torcéo
T VBd topo =7.80 kKN Td =0.44 KN.m
VBd base = 7.80 kN
VHd topo = 25.23 kN
45 VHd base = 25.23 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd =7.80 kN Td =0.44 KN.m _
B VRd2 = 206.66 KN TRd2 =16.20 KN.m VA/VRd2 + Td/TRd2 = 0.06
Vd =25.23 kN Td =0.44 KN.m _
H VRd2 = 224.56 kN TRd2 = 16.20 KN.m Vd/VRd2 + Td/TRd2 = 0.14
Armadura de cisalhamento
Direcéo armadura Armadura
Dados o .
minima cisalhamento
d=15.88cm
B Vc0 = 36.65 kN Vmin =12.75 kN Vsw = 0.00 kN
k=1.40 Aswmin = 2.05 cm?/m Asw =0.00 cm#/m
Vc =51.28 kN
d=25.88cm
H Vc0 =39.82 kN Vmin = 20.78 kN Vsw = 0.00 kN
k=119 Aswmin = 2.05 cm2/m Asw = 0.00 cm2/m
Vc =47.25 kN
Armadura de Armadura

Armadura de torgéo

fretagem final




Dados Armacju ra Topo Base
torcao
he =6.00 cm A90 = 0.15 cm? Zr=0.00 kN Zr=0.00 kN Asw = 2.05 cm2/m
Ae =336.00 cm? e Zs =0.00 kN Zs =0.00 kN #5.0c/15

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Céalculo do Pilar P8

Pavimento Fundag&o - Lance 1

Dados da se¢éo transversal Dados do concreto

= 2
Segéo retangular fck =250.00 kgf/cm

i _ Ecs = 238000 kgf/cm?
b= 2.0'00 cm_ h = 30.00 cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=aa1

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B |\|/I:nclu5|8 SOFE:E{n Msdtopo = 7.98 kN.m
o Msdbase = 3.72 kN.m Ndmax = 94.51 kN

Esbeltez = 25.95 S
Vinculo = RR Ndmin =66.17 kN
. N Msdtopo = 25.61 kN.m ni =0.09

H li = 150.00 cm Msdbase = 12.48 kN.m
Esbeltez = 17.30 e '

Secdo critica do pilar: TOPO

L Momentos (kN.m) Armadura longitudinal )
Direcao ~ - Processo de calculo
Torcéo Final
Madtopo = 0.70
Msdtopo = 7.94 Madcentro = 0.35
B Msdcentro = 3.40 | Madbase = 0.70 29125 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V?2
Msdbase = 3.41 M2d = 0.53 Td=0.44 29125 | Msd(x) = 8.64 kN.m
Mecd = 0.05 kN.m Msd(y) = 25.61 kN.m
Madtopo = 0.70 49125 Mrd(x) = 10.56 kN.m
Msdtopo = 25.61 | Madcentro =0.35 | Asl =0.11 cm? | 4.91 cm? | Mrd(y) = 31.31 kN.m
H Msdcentro = 11.11 | Madbase = 0.70 0.8 % Mrd/Msd=1.22
Msdbase = 10.63 | M2d =0.35
Mcd = 0.07
Dimensionamento da armadura transversal
Modelo célculo Esforcos
Inclinacdo bielas Cisalhamento Torcéo
T VBd topo =7.80 kKN Td =0.44 KN.m
VBd base = 7.80 kN
VHd topo = 25.23 kN
45 VHd base = 25.23 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd =7.80 kN Td =0.44 KN.m _
B VRd2 = 206.66 KN TRd2 =16.20 KN.m VA/VRd2 + Td/TRd2 = 0.06
Vd =25.23 kN Td =0.44 KN.m _
H VRd2 = 224.56 kN TRd2 = 16.20 KN.m Vd/VRd2 + Td/TRd2 = 0.14
Armadura de cisalhamento
Direcéo armadura Armadura
Dados o :
minima cisalhamento
d=15.88cm
B Vc0 = 36.65 kN Vmin =12.75 kN Vsw =0.00 kN
k=1.40 Aswmin = 2.05 cm?/m Asw =0.00 cm#/m
Vc =51.28 kN
d=25.88cm
H Vc0 =39.82 kN Vmin = 20.78 kN Vsw = 0.00 kN
k=119 Aswmin = 2.05 cm2/m Asw = 0.00 cm2/m
Vc =47.25 kN
Armadura de Armadura

Armadura de torgéo

fretagem final




Dados Armacju ra Topo Base
torcao
he =6.00 cm A90 = 0.15 cm? Zr=0.00 kN Zr=0.00 kN Asw = 2.05 cm2/m
Ae =336.00 cm? e Zs =0.00 kN Zs =0.00 kN #5.0c/15

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
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Calculo dos Pilares

Fundacéo fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/ms
Lance 1 cobr =3.00 cm
Dados Resultados
MBd
lib Nd | topo Madtopo As
vine max MBd MBsdtopo | Madcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Segao lih (kN) MHd mgzg Processo de Calculo
(cm) vine ni topo MHsdtopo c
esb H MHd MHsdcentro y
Zr base MHsdbase MH2d 0 d
(cm) (kN.m) MHcd arma
(kN.m) (kN.m)
7.25
150.00 RR | 9337 7.30 3.03 0.70 245
20.00 0.70 | Msd(y) = 25.65 kN.m 5 45
P1 30Xoo 15000 RR | o009 | 2565 25,65 8(5)§ 29125
: 17.30 0.00 12.50 11.13 0.35 Mrd(x) = 9.91 kN.m
0.00 10.64 0'07 Mrd(y) = 31.97 kN.m 0.8
' Mrd/Msd=1.25
7.25
150.00 RR | 93.37 7.30 3.03 0.70 245
25.95 65.34 3.62 3.31 0.35 | Msd(x) =7.95 kN.m 24125
20.00 0.70 | Msd(y) = 25.65 kN.m 5 45
P2 3oxoo 15000 RR | o009 | 2565 25,65 88§ 29125
: 17.30 0.00 1250 11.13 0.35 Mrd(x) = 9.91 kN.m
0.00 10.64 007 Mrd(y) = 31.97 kN.m 0.8
: Mrd/Msd=1.25
0.38
150.00 RR | 8385 0.52 0.15 0.98 1.57
15.00 1.13 | Msd(y) = 25.82 kN.m 157
P3 3oxoo 1100.00 EL 0.10 4.43 4.43 8'3? 29100
' 126.87 0.00 4.65 4.65 14.42 Mrd(x) = 0.18 kN.m
: Mrd/Msd=1.00
0.38
150.00 RR | g3.85 0.52 0.15 0.98 1.57
34.60 58.91 0.43 0.23 1.21 | Msd(x) =0.18 KN.m 2510.0
15.00 1.13 | Msd(y) = 25.82 kN.m 157
P4 3oxoo 1100.00 EL 0.10 4.43 4.43 8'3? 29100
: 126.87 0.00 4.65 4.65 14.42 Mrd(x) = 0.18 kN.m
0.00 4.65 2.18 Mrd(y) = 25.74 KN.m 0.7
: Mrd/Msd=1.00
0.85
150.00 RR | 8556 0.99 0.34 0.53 2.45
34.60 60.17 0.74 0.55 1.05 | Msd(x) = 0.41 kN.m 25125
PS 30)(00 110000 EL| o011 455 455 8'83 29125
: 126.87 0.00 478 478 1473 Mrd(x) = 0.53 kN.m
0.00 4.78 2'30 Mrd(y) = 33.92 kN.m 1.1
: Mrd/Msd=1.28
150.00 RR | 8556 0.99 823 053 2.45
oo | 60.17 0.74 P Lo | msd( = 0.41 knm 20125
PG X 0.53 | Msd(y) = 26.48 kN.m 2.45
110000 EL| o011 455 : 29125
30.00 126.87 4.78 4.55 0.02
. 0.00 . 4.78 14.73 | Mrd(x) = 0.53 kN.m
0.00 478 2.30 | Mrd(y) = 33.92 kN.m 11




Dados Resultados
MBd
lib Nd | topo Madtopo As
vine max MBd MBsdtopo | Madcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Segdo lih (kN) MHd MB2d Processo de Calculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro Y
7r base MHsdbase MH2d armoad
(cm) (kN.m) MHcd
(kN.m) (kN.m)
Mrd/Msd=1.28
7.94
150.00 RR | 9451 7.98 3.40 0.70 245
25.95 66.17 3.72 3.41 0.35 | Msd(x) = 8.64 kN.m 24125
20.00 0.70 | Msd(y) = 25.61 kN.m 5 45
P7 30X00 150.00 RR 0.09 25.61 25.61 8'82 29125
: 17.30 0.00 12.48 11.11 0.35 Mrd(x) = 10.56 kN.m
. Mrd/Msd=1.22
7.94
150.00 RR | 9451 7.98 3.40 0.70 245
25.95 66.17 3.72 3.41 0.35 | Msd(x) =8.64 kN.m 25125
20.00 0.70 | Msd(y) = 25.61 kN.m 5 45
P8 1 aaty | 15000 RR | 0go | 2561 25,61 253 20125
: 17.30 0.00 12.48 11.11 0.35 Mrd(x) = 10.56 kN.m

Mrd/Msd=1.22

(*) Quantidade de barras alterada pelo usuério (para mais)




Vigas do pavimento Fundacéo

Vaos Nos
Viga Md Md Avisos
(kN.m) As Als (kN.m) As Als
-41.78 39125 .
VB1 24.47 2910.0 4178 30125 Aviso 26
-41.78 39125 .
VB2 24.47 2210.0 4178 35125 Aviso 26
8.50 2580 -13.35 2¢10.0
-16.31 2910.0
VB3 7.05 2980
785 2580 -15.25 2910.0
) ) -12.40 2910.0
850 2380 -13.35 2910.0
-16.31 2¢10.0
VB4 7.05 2880
785 2580 -15.25 2¢10.0
) ) -12.40 2210.0




Esforcos da Viga VB1

Ecs = 238000 kgf/cm?

fck = 250.00 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Cobrimento = 3.00 cm

Dados Envoltdria
disct;railgi?da Esforgo axial
Pilar ?Eolig é‘:r?a Perm. | Acid. Nd Rd vd Rméax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) (KN/m) | (kN/m) | (kKN) | (kN) | (KN) (KN) | (kN.m) | (kN.m) | (kN.m) | (cm)
P1 30.00 28.66
1 664.00 640.00 8.62 0.00 17.40 | 0.00 | 39.76 24.47 e -0.65
640.00 ' ' ’ ' ' ' ' 4178 ’
P2 30.00 28.66




Esforcos da Viga VB2

Ecs = 238000 kgf/cm?

fck = 250.00 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Cobrimento = 3.00 cm

Dados Envoltdria
disct;railgi?da Esforgo axial
Pilar ?Eolig é‘:r?a Perm. | Acid. Nd Rd vd Rméax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) (KN/m) | (kN/m) | (kKN) | (kN) | (KN) (KN) | (kN.m) | (kN.m) | (kN.m) | (cm)
P7 30.00 28.66
1 664.00 640.00 8.62 0.00 17.37 | 0.00 | 39.76 24.47 e -0.65
640.00 ' ' ’ ' ' ' ' 4178 ’
P8 30.00 28.66




fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

Esforcos da Viga VB3

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 é‘:r?a Perm. | Acid. Nd Rd vd Rméax | Mdméax | Md+ Md- flecha
Trecho (cm) (cm) (KN/m) | (kN/m) | (kN) | (kN) | (kN) (KN) | (kN.m) | (kN.m) | (kN.m) | (cm)
p7 20.00 16.13
401.50 1335
1 385:00 385.00 8.27 0.00 5.49 | 0.00 | 23.87 8.50 -0.20
-16.31
P5 15.00 33.33
390.00 -15.00
2 375.00 375.00 8.27 0.00 477 | 0.00 | 2251 7.05 -0.15
-14.68
P3 15.00 32.60
386.50 -15.25
3 370.00 370.00 8.27 0.00 5.10 | 0.00 | 23.02 7.85 -0.17
-12.40
P1 20.00 15.51




fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

Esforcos da Viga VB4

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 é‘:r?a Perm. | Acid. Nd Rd vd Rméax | Mdméax | Md+ Md- flecha
Trecho (cm) (cm) (KN/m) | (kN/m) | (kN) | (kN) | (kN) (KN) | (kN.m) | (kN.m) | (kN.m) | (cm)
P8 20.00 16.13
401.50 1335
1 385:00 385.00 8.27 0.00 5.49 | 0.00 | 23.87 8.50 -0.20
-16.31
P6 15.00 33.33
390.00 -15.00
2 375.00 375.00 8.27 0.00 477 | 0.00 | 2251 7.05 -0.15
-14.68
P4 15.00 32.60
386.50 -15.25
3 370.00 370.00 8.27 0.00 5.10 | 0.00 | 23.02 7.85 -0.17
-12.40
P2 20.00 15.51




Resultados da Viga VB1

fck = 250.00 kgf/cm?

Ecs = 238000 kgf/cm?
Cobrimento = 3.00 cm

Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar Apoio Secéo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm2) (cm2) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
39125
P1 30.00 303 0.10
14.00
1 640.00 X 2 i’ 220 96.3c/15 0.22 0.65
40.00 )
39125
P2 30.00 303 0.10




Resultados da Viga VB2

fck = 250.00 kgf/cm?

Ecs = 238000 kgf/cm?
Cobrimento = 3.00 cm

Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar Apoio Secéo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm2) (cm2) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
39125
P7 30.00 303 0.10
14.00
1 640.00 X 2 i’ 220 85.0c/15 0.22 0.65
40.00 )
39125
P8 30.00 303 0.10




Resultados da Viga VB3

fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 3.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
. Apoio x As esq . As dir .
Pilar Se¢do | AsliInf | AsSup Asw min Asw Pele | Fissura | Flecha
Trecho | 1810 (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
2¢10.0
P7 20.00 1.04 0.13
14.00
1 385.00 X 20ﬂ787'0 ©5.0c/15 0.10 0.20
30.00 )
2210.0
P5 15.00 154 0.19
14.00
2 |00 | x| 2050 650c/15 007 | 015
30.00 '
2¢10.0
P3 15.00 1.43 0.17
14.00
3 | ao00 | x| 2050 65.0c/ 15 008 | 017
30.00 )
2¢10.0
P1 20.00 115 0.11




Resultados da Viga VB4

fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 3.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
. Apoio x As esq . As dir .
Pilar Se¢do | AsliInf | AsSup Asw min Asw Pele | Fissura | Flecha
Trecho | 1810 (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
2¢10.0
P8 20.00 1.04 0.13
14.00
1 385.00 X 20ﬂ787'0 ©5.0c/15 0.10 0.20
30.00 )
2210.0
P6 15.00 154 0.19
14.00
2 |00 | x| 2050 650c/15 007 | 015
30.00 '
2¢10.0
P4 15.00 1.43 0.17
14.00
3 | ao00 | x| 2050 65.0c/ 15 008 | 017
30.00 )
2¢10.0
P2 20.00 115 0.11




Pavimento Fundagéo

fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

Céalculo da Viga VB1

- Lance 1

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificacdo
Sec¢do Flex&do Torcéo axial axial Final
trechos (compressao) (tracéo)
As =1.64 cm?
- (2910.0 - 1.57 cm?)
retangular Md = 24.47 kN.m s',:i(tjua Z,AS;EN d =36.00 cm
1 As =1.64 cm? e % armad. = 0.28
A's =0.00 cm? Meg =2.78 kN.m A
11 bw = 14.00 cm yLN =3.36 cm A.S —_1-44 cm
h =40.00 cm A's =0.00 cm?
fiss =0.22 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&do axial axial Final
(compressao) (tracdo)
As =3.03 cm?
Md = 41.78 kN.m Fd =17.40 kN (30125 - 3.68 cm?)
| | As=303cm? situagao: GE d =34.79 cm
A's = 0.00 cm? Meq = 2.57 kN.m % armad. = 0.66
yLN =6.20 cm As =2.84 cm?
A's =0.00 cm?
yLN =6.63 cm
fiss = 0.10 mm
As =3.03 cm?
Md = 41.78 kN.m Fd=17.40kN (3012.5 - 3.68 cm?)
) As = 3.03 cm? snuag_ao. GE d=34.79 cm
A's = 0.00 cm? Meq = 2.57 kN.m % armad. = 0.66
yLN =6.20 cm As =2.84 cm?
A's =0.00 cm?
yLN =6.63 cm
fiss = 0.10 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

45

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Tor¢do
trechos
1 Vd =39.76 kN Td = 0.00 kN.m _
1-1 VRd2 =218.70 kN TRd2 =12.79 kN.m Vd/VRd2 + Td/TRd2 = 0.18
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. & . Armad. a x Armad. de
. Armad. minima . Dados torcéo ~
trechos cisalham esquerda direita torcao
1 d=36.00 cm Vmin = 38.82 kN
V0 =38.78 kN Aswmin = 1.44 cm?
k=1.05 (2 ramos)
11 96.3¢/15




Pavimento Fundagéo

fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

Céalculo da Viga VB2

- Lance 1

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificacdo
Sec¢do Flex&do Torcéo axial axial Final
trechos (compressao) (tracéo)
As =1.64 cm?
- (2910.0 - 1.57 cm?)
retangular Md = 24.47 kN.m s',:i(tjua EE?Z;EN d =36.00 cm
1 As =1.64 cm? e % armad. = 0.28
A's =0.00 cm? Meg =2.78 kN.m A
11 bw = 14.00 cm yLN =3.35cm A.S —_1-44 cm
h =40.00 cm A's =0.00 cm?
fiss =0.22 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&do axial axial Final
(compressao) (tracdo)
As =3.03 cm?
Md = 41.78 kN.m Fd=17.37 kN (30125 - 3.68 cm?)
| | As=303cm? situagao: GE d =34.79 cm
A's = 0.00 cm? Meq = 2.57 kN.m % armad. = 0.66
yLN =6.20 cm As =2.84 cm?
A's =0.00 cm?
yLN =6.63 cm
fiss = 0.10 mm
As =3.03 cm?
Md = 41.78 kN.m Fd=17.37kN (3012.5 - 3.68 cm?)
) As = 3.03 cm? snuag_ao. GE d=34.79 cm
A's = 0.00 cm? Meq = 2.57 kN.m % armad. = 0.66
yLN =6.20 cm As =2.84 cm?
A's =0.00 cm?
yLN =6.63 cm
fiss = 0.10 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

45

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Tor¢do
trechos
1 Vd =39.76 kN Td = 0.00 kN.m _
1-1 VRd2 =218.70 kN TRd2 =12.79 kN.m Vd/VRd2 + Td/TRd2 = 0.18
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a . Armad. de
. Armad. minima . Dados torcéo ~
trechos cisalham esquerda direita torcao
1 d=36.00 cm Vmin = 38.82 kN
V0 =38.78 kN Aswmin = 1.44 cm?
k=1.05 (2 ramos)
111 850c/15




Céalculo da Viga VB3

Pavimento Fundagéo - Lance 1

fck = 250.00 kgf/cm?

Cobrim

ento = 3.00 cm

Ecs = 238000 kgf/cm?

Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagio Verificagio
Sec¢do Flex&do Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =0.77 cm?
_ 298.0 - 1.01 cm?)
Md = 8.50 kN.m Fd=5.49 kN (20
1 retangular As =077 cm? situagéo: GE Od/_arzr?]éldo E”(‘) o4
A's = 0.00 cm? Meq = 0.61 kN.m 0 =0
141 bw =14.00 cm yLN = 1.58 cm A§ =0.70 cm?
h=30.00 cm A's=0.00 cm?
fiss = 0.10 mm
As =0.64 cm?
- 28.0 - 1.01 cnm?)
Md = 7.05 kN.m Fd=4.77kN (20
2 retangular As = 0.64 cm? situagdo: GE Od/_arzrfléldo E”(‘) ot
A's = 0.00 cm? Meqg = 0.53 kN.m 0 g
9.2 bw =14.00 cm yLN =1.30cm A.S =0.58 cm?
h =30.00 cm A's =0.00 cm?
yLN =1.41cm M = 5.09 kN.m
fiss =0.07 mm
As=0.71 cm?
- 28.0 - 1.01 cnm?)
Md = 7.85 kN.m Fd=510kN (20
3 retangular As = 0.71 cm? situagdo: GE Od/_arzgéldo C”(‘) o4
' = (] .=0.
A's = 0.00 cm? Meqg = 0.57 kN.m
3-3 bw =14.00 cm yLN = 1.46 cm A.S =0.65 cm22
h=30.00 cm A's=0.00 cm
yLN =1.56 cm M = 5.66 kN.m
fiss =0.08 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagédo Verificagédo
No Flexdo axial axial Final
(compresséo) (tracdo)
As =1.24 cm?
Md = 13.35 kN.m Fd =549 kN (2210.0 - 1.57 cm2)
As = 1.24 cm? situagdo: GE d = 26.00 cm
L1 As=0.00 cne Meq = 0.60 kN.m % armad. = 0.37
yLN = 2.54 cm As =1.18 cm?
A's =0.00 cm?
yLN =2.66 cm
fiss=0.13 mm
As =1.54 cm?
Md = 16.31 kN.m Fd =549 kN (2010.0 - 1.57 cm?)
As = 1.54 cm? situagdo: GE d =26.00 cm
2| A's=0.00 cm? Meq = 0.60 kN.m % armad. = 0.37
yLN =3.14cm As=1.47 cm?
A's =0.00 cm?
yLN =3.27 cm
fiss=0.19 mm
- As =1.43 cm?
Md = 15.25 kN.m Fd =510 kN (2010.0 - 157 cm?)
- 2 situacédo: GE . .
As=143cm d = 26.00 cm
3 '« = ) Meq = 0.56 kN.m — e
A's =0.00 cm As = 1.37 cm? % armad. = 0.37
yLN =2.93cm $=Lorcm
A's =0.00 cm?
yLN =3.04 cm




Verificagédo Verificagdo
No Flexdo axial axial Final
(compressao) (tracdo)
fiss=0.17 mm
As =1.15 cm?
Md = 12.40 KN.m Fd=5.10kN (2010.0 - 1.57 cm?)
As = 1.15 cm? situacdo: GE d =26.00 cm
4| A's=0.00 cme Meq = 0.56 kN.m % armad. = 0.37
yLN = 2.35cm As =109 cm?
A's =0.00 cm?
yLN =2.46 cm
fiss=0.11 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

45

Verificagdo de esforcos limites

Vvéo Cisalhamento Torgéo Cisalhamento + Torcéo
trechos
1 Vd = 23.87 kN Td =0.06 KN.m _
11 | VRd2 = 15856 kN TRd2 = 8.93 kKN.m Vd/VRd2 + Td/TRd2 = 0.16
2 Vd =22.51 kN Td =0.00 kKN.m _
2.2 | VRA2 = 15856 kN TR2 = 8.93 KN.m Vd/VRA2 + Td/TRd2 = 0.14
3 Vd =23.02 kN Td =0.06 kKN.m _
33 | VRA2 = 15856 kN TR2 = 8.93 KN.m VA/VRAZ + Td/TRd2 = 0.15
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. & Armad. minima Ar_ma_d. a Dados torcao Armacj. de
trechos cisalham esquerda direita torcao
1 d=26.10cm Vmin = 28.14 kN
Vc0 =28.12 kN Aswmin = 1.44 cm?
k =1.03 (2 ramos)
11 85.0c/15
2 d=26.10 cm Vmin = 28.14 kN
Ve0 =28.12 kN Aswmin = 1.44 cm?
k=103 (2 ramos)
22 85.0c/15
3 d=26.10 cm Vmin = 28.14 kN
Ve0 =28.12 kN Aswmin = 1.44 cm?
k=103 (2 ramos)
3-3 85.0c/ 15




Céalculo da Viga VB4

Pavimento Fundagéo - Lance 1

fck = 250.00 kgf/cm?

Cobrim

ento = 3.00 cm

Ecs = 238000 kgf/cm?

Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagio Verificagio
Sec¢do Flex&do Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =0.77 cm?
_ 298.0 - 1.01 cm?)
Md = 8.50 kN.m Fd=5.49 kN (20
1 retangular As =077 cm? situagéo: GE Od/_arzr?]éldo E”(‘) o4
A's = 0.00 cm? Meq = 0.61 kN.m 0 =0
141 bw =14.00 cm yLN = 1.58 cm A§ =0.70 cm?
h=30.00 cm A's=0.00 cm?
fiss = 0.10 mm
As =0.64 cm?
- 28.0 - 1.01 cnm?)
Md = 7.05 kN.m Fd=4.77kN (20
2 retangular As = 0.64 cm? situagdo: GE Od/_arzrfléldo E”(‘) ot
A's = 0.00 cm? Meqg = 0.53 kN.m 0 g
9.2 bw =14.00 cm yLN =1.30cm A.S =0.58 cm?
h =30.00 cm A's =0.00 cm?
yLN =1.41cm M = 5.09 kN.m
fiss =0.07 mm
As=0.71 cm?
- 28.0 - 1.01 cnm?)
Md = 7.85 kN.m Fd=510kN (20
3 retangular As = 0.71 cm? situagdo: GE Od/_arzgéldo C”(‘) o4
' = (] .=0.
A's = 0.00 cm? Meqg = 0.57 kN.m
3-3 bw =14.00 cm yLN = 1.46 cm A.S =0.65 cm22
h=30.00 cm A's=0.00 cm
yLN =1.56 cm M = 5.66 kN.m
fiss =0.08 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagédo Verificagédo
No Flexdo axial axial Final
(compresséo) (tracdo)
As =1.24 cm?
Md = 13.35 kN.m Fd =549 kN (2210.0 - 1.57 cm2)
As = 1.24 cm? situagdo: GE d = 26.00 cm
L1 As=0.00 cne Meq = 0.60 kN.m % armad. = 0.37
yLN = 2.54 cm As =1.18 cm?
A's =0.00 cm?
yLN =2.66 cm
fiss=0.13 mm
As =1.54 cm?
Md = 16.31 kN.m Fd =549 kN (2010.0 - 1.57 cm?)
As = 1.54 cm? situagdo: GE d =26.00 cm
2| A's=0.00 cm? Meq = 0.60 kN.m % armad. = 0.37
yLN =3.14cm As=1.47 cm?
A's =0.00 cm?
yLN =3.27 cm
fiss=0.19 mm
- As =1.43 cm?
Md = 15.25 kN.m Fd =510 kN (2010.0 - 157 cm?)
- 2 situacédo: GE . .
As=143cm d = 26.00 cm
3 '« = ) Meq = 0.56 kN.m — e
A's =0.00 cm As = 1.37 cm? % armad. = 0.37
yLN =2.93cm $=Lorcm
A's =0.00 cm?
yLN =3.04 cm




Verificagédo Verificagdo
No Flexdo axial axial Final
(compressao) (tracdo)
fiss=0.17 mm
As =1.15 cm?
Md = 12.40 KN.m Fd=5.10kN (2010.0 - 1.57 cm?)
As = 1.15 cm? situacdo: GE d =26.00 cm
4| A's=0.00 cme Meq = 0.56 kN.m % armad. = 0.37
yLN = 2.35cm As =109 cm?
A's =0.00 cm?
yLN =2.46 cm
fiss=0.11 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

45

Verificagdo de esforcos limites

Vvéo Cisalhamento Torgéo Cisalhamento + Torcéo
trechos
1 Vd = 23.87 kN Td =0.06 KN.m _
11 | VRd2 = 15856 kN TRd2 = 8.93 kKN.m Vd/VRd2 + Td/TRd2 = 0.16
2 Vd =22.51 kN Td =0.00 kKN.m _
2.2 | VRA2 = 15856 kN TR2 = 8.93 KN.m Vd/VRA2 + Td/TRd2 = 0.14
3 Vd =23.02 kN Td =0.06 kKN.m _
33 | VRA2 = 15856 kN TR2 = 8.93 KN.m VA/VRAZ + Td/TRd2 = 0.15
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. & Armad. minima Ar_ma_d. a Dados torcao Armacj. de
trechos cisalham esquerda direita torcao
1 d=26.10cm Vmin = 28.14 kN
Vc0 =28.12 kN Aswmin = 1.44 cm?
k =1.03 (2 ramos)
11 85.0c/15
2 d=26.10 cm Vmin = 28.14 kN
Ve0 =28.12 kN Aswmin = 1.44 cm?
k=103 (2 ramos)
22 85.0c/15
3 d=26.10 cm Vmin = 28.14 kN
Ve0 =28.12 kN Aswmin = 1.44 cm?
k=103 (2 ramos)
3-3 85.0c/ 15




Diagramas: VIGA VB1 - Fundacao

CARREGAMENTO [kN/m;cm]

664
P1 P2

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN;cm]

39.76

' 56 !
P1 N P2

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

-41.78 -41.78

) 664
P1 P2

24.47



MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m;cm]

0.00 0.00
664
P1 P2
0.00 0.00
DESLOCAMENTOS [cm;cm]
LEGENDA
—— — Flecha elastica
—————— Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
e —— w52 ——
P1 e e P2
-1.5
. Véo 1
Envoltoria Valor Posicdo
Flecha elastica -0.65 322
Flecha imediata -0.59 322
Flecha imediata (recalculada) -0.60 322
Flecha diferida -0.91 322
Flecha total -1.52 322
Envoltdria ~ Vaol = -
No | Véo No F
Inércia da se¢do bruta (m4 E-4) 7.47 7.47 7.47
Inércia fissurada (m4 E-4) 2.46 1.32 2.46
Momento de fissuracdo (kN.m) 14.36 14.36 14.36
Momento em servico (KN.m) -29.63 17.93 -29.38
Comprimento do sub-trecho (cm) 128.41 408.06 127.53
Inércia equivalente (m4 E-4) 3.92
Multiplicador flecha total 2.52




Diagramas: VIGA VB2 - Fundacao

CARREGAMENTO [kN/m;cm]

664
P7 P8

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN;cm]

39.76

' 56 !
P7 N P8

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

-4178 -41.78
664 )

P7 P8

24.47



MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m;cm]

0.00 0.00
664
P7 Pe
0.00 0.00
DESLOCAMENTOS [cm;cm]
LEGENDA
—— — Flecha elastica
—————— Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
e 664 e
P7 e —— e Pe
-1.5
. Véo 1
Envoltoria Valor Posicdo
Flecha elastica -0.65 322
Flecha imediata -0.59 322
Flecha imediata (recalculada) -0.60 322
Flecha diferida -0.91 322
Flecha total -1.51 322
Envoltdria ~ Vaol = -
No | Véo No F
Inércia da se¢do bruta (m4 E-4) 7.47 7.47 7.47
Inércia fissurada (m4 E-4) 2.46 1.32 2.46
Momento de fissuracdo (kN.m) 14.36 14.36 14.36
Momento em servico (KN.m) -29.39 17.93 -29.63
Comprimento do sub-trecho (cm) 127.55 408.02 128.43
Inércia equivalente (m4 E-4) 3.92
Multiplicador flecha total 2.52




Diagramas: VIGA VB3 - Fundacao

CARREGAMENTO [kN/m;cm]

8.27 8.27 8.27 8.27

401.5 380 386.5
PT P35 P3 P1

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN;cm]

2237 2251 23.02

P7 ' P5 P3 ' P1

2387 29 95 -21.52

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

-16.31
-15.25
K /\ /\ /
’ 401.5 390 386.5 /l
PT P35 P3 P1

850 7.05 7.85



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

0.06 0.06
401.5 380 386.5
PT P35 P3 P1
-0.06 -0.06
DESLOCAMENTOS [cm;cm]
LEGENDA
—— — Flecha elastica
------ Flecha imediata (recalculada)
Flecha total {recalculada + diferida)
Envoltéria Véo 1 Véo 3 Vao 5
Valor Posicdo Valor Posicdo Valor Posicdo

Flecha eléstica -0.20 200.8 -0.15 184.7 -0.17 2034

Flecha imediata -0.13 180.7 -0.09 184.7 -0.10 2034

Flecha imediata (recalculada) -0.12 180.7 -0.09 184.7 -0.10 203.4

Flecha diferida -0.19 180.7 -0.14 184.7 -0.15 203.4

Flecha total -0.31 200.8 -0.22 184.7 -0.25 203.4

- Véo 1 Véo 4 Véo 7

Envoltéria _ _ _ _ _ _ _ _ _
NO | Véo No F No | Vao No F No | Vao No F
Inércia da secdo bruta (m4 E-4) 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15
Inércia fissurada (m4 E-4) 0.65 0.45 0.65 0.65 0.45 0.65 0.65 0.45 0.65
Momento de fissuracdo (kN.m) 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08
Momento em servico (KN.m) -8.59 6.47 -11.78 | -11.78 4.96 -11.10 | -11.10 6.02 -7.81
Comp”menzgnf)o sub-trecho | o509 | 250.34 | 8517 | 8643 | 219.43 | 84.14 | 82.93 | 24122 | 62.35

Inércia equivalente (m4 E-4) 2.72 2.44 2.82
Multiplicador flecha total 2.52 2.52 2.52




Diagramas: VIGA VB4 - Fundacao

CARREGAMENTO [kN/m;cm]

8.27 8.27 8.27 8.27

401.5 390 386.5
P8 P P4 P2

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN;cm]

2237 2251 23.02

P8 ' PB P4 ' p2

2387 29 95 -21.52

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

-16.31
-15.25
K /\ /\ /
’ 401.5 390 386.5 /l
P8 P P4 P2

850 7.05 7.85



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

0.06 0.06
401.5 390 386.5
P8 PB P4 P2
-0.06 -0.06
DESLOCAMENTOS [cm;cm]
LEGENDA
—— — Flecha elastica
------ Flecha imediata (recalculada)
Flecha total {recalculada + diferida)
Envoltéria Véo 1 Véo 3 Vao 5
Valor Posicdo Valor Posicdo Valor Posicdo

Flecha eléstica -0.20 200.8 -0.15 184.7 -0.17 2034

Flecha imediata -0.13 180.7 -0.09 184.7 -0.10 2034

Flecha imediata (recalculada) -0.12 180.7 -0.09 184.7 -0.10 203.4

Flecha diferida -0.19 180.7 -0.14 184.7 -0.15 203.4

Flecha total -0.31 200.8 -0.22 184.7 -0.25 203.4

- Véo 1 Véo 4 Véo 7

Envoltéria _ _ _ _ _ _ _ _ _
NO | Véo No F No | Vao No F No | Vao No F
Inércia da secdo bruta (m4 E-4) 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15
Inércia fissurada (m4 E-4) 0.65 0.45 0.65 0.65 0.45 0.65 0.65 0.45 0.65
Momento de fissuracdo (kN.m) 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08
Momento em servico (KN.m) -8.59 6.47 -11.78 | -11.78 4.96 -11.10 | -11.10 6.02 -7.81
Comp”menzgnf)o sub-trecho | o509 | 250.34 | 8517 | 8643 | 219.43 | 84.14 | 82.93 | 24122 | 62.35

Inércia equivalente (m4 E-4) 2.72 2.44 2.82
Multiplicador flecha total 2.52 2.52 2.52




Pavimento Terreo



Resultados dos Pilares

Terreo fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/ms
Lance 2 cobr =3.00 cm
Dados Resultados
I.ib Asb Estribo
Secdo Nivel vinc Nd max | MBd topo | MHd topo Ferros Topo Esb b
Pilar (cm) Altura lih Nd min | MBd base | MHd base As h Base Esb h
(cm) vinc (kN) (kN.m) (KN.m) % armad
cota
(cm) total
20,00 300.00 157  2g100 | 290¢/12
P1 X 550.00 RR 29.28 3.87 14.67 | 1.57 2910.0 51.90
1:20 30.00 400.00 300.00 15.49 4.36 15.78 0.5 49 34.60
' RR 10.0
20,00 300.00 157  2g100 | 290¢/12
P2 % 550.00 RR 29.28 3.87 14.67 | 1.57 2210.0 51.90
1:20 30.00 400.00 300.00 15.49 4.36 1578 | 05 49 34.60
' RR 10.0
15.00 300.00 157  2g100 | 2900¢/12
P3 X 550.00 RR 22.45 0.35 1.27 | 1.57 29100 69.20
1:20 30.00 400.00 100.00 12.05 0.33 088 | 0.7 49 11.53
' RR 10.0
15.00 300.00 157 2g100 | 290012
P4 X 550.00 RR 22.45 0.35 1.27 | 1.57 2210.0 69.20
1:20 30.00 400.00 100.00 12.05 0.33 088 | 0.7 49 11.53
' RR 10.0
1500 300.00 157  2g100 | 290¢/12
P5 X 550.00 RR 22.87 0.60 1.30 | 1.57 2910.0 69.20
1:20 30.00 400.00 100.00 12.37 0.61 092 | 07 49 11.53
' RR 10.0
15.00 300.00 157  2g100 | 250¢/12
P6 X 550.00 RR 22.87 0.60 1.30 | 1.57 2910.0 69.20
1:20 30.00 400.00 100.00 12.37 0.61 0.92 0.7 49 11.53
' RR 10.0
20,00 300.00 157  2g100 | 250¢/12
P7 X 550.00 RR 29.56 411 14.65 | 1.57 2210.0 51.90
1:20 30.00 400.00 300.00 15.70 4.65 1575 | 05 49 34.60
' RR 10.0
2000 300.00 157  2g100 | 290¢/12
P8 % 550.00 RR 29.56 411 14.65 | 1.57 2910.0 51.90
1:20 30.00 400.00 300.00 15.70 4.65 1575 | 05 49 34.60
' RR 10.0




Pavimento Terreo - Lance 2

Céalculo do Pilar P1

Dados da se¢éo transversal

Dados do concreto

Secdo retangular

fck = 250.00 kgf/cm?

b =20.00

cm  h=30.00cm

Cobrimento = 3.00 cm

Fi=4.41

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\I/':n%%lg SOFE:E{n Msdtopo = 3.87 kN.m
o Msdbase = 4.36 kN.m Ndmax = 29.28 kN

Esbeltez = 51.90 S
Vinculo = RR Ndmin = 15.49 kN
. N Msdtopo = 14.67 kN.m ni =0.03

H li =300.00 cm Msdbase = 15.78 kN.m
Esbeltez = 34.60 s '

Secdo critica do pilar: BASE

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torgéo Final
Madtopo = 0.59
Msdtopo = 3.65 Madcentro = 0.29
B Msdcentro = 1.65 | Madbase = 0.59 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V2
Msdbase =4.14 | M2d = 0.66 Td =047 29100 | Msd(x) = 4.14 kN.m
Mecd = 0.03 kN.m Msd(y) = 16.37 kN.m
Madtopo = 0.59 4910.0 Mrd(x) =4.93 kN.m
Msdtopo = 14.67 | Madcentro =0.29 | Asl =0.12 cm? | 3.14 cm? | Mrd(y) = 19.52 KN.m
H Msdcentro =6.31 | Madbase = 0.59 0.5 % Mrd/Msd=1.19
Msdbase = 15.78 | M2d = 0.44
Mcd = 0.05

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo =2.05 kN
VBd base = 2.05 kN
VHd topo = 7.61 kN

Td =0.47 kN.m

45 VHd base = 7.61 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd =2.05kN Td =0.47 KN.m _
B VRd2 = 208.29 kN TRd2 =16.20 KN.m Vd/VRd2 + Td/TRa2 = 0.04
Vd =7.61kN Td =0.47 KN.m _
H VRd2 = 225.64 kN TRd2 = 16.20 KN.m Vd/VRd2 + Td/TRd2 = 0.06
Armadura de cisalhamento
Direcéo armadura Armadura
Dados L. .
minima cisalhamento
d =16.00cm
B Vc0 = 36.94 kN Vmin =12.85 kN Vsw = 0.00 kN
k=1.23 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
V¢ =45.49 kN
d=26.00cm
H Vc0 =40.01 kN Vmin = 20.88 kN Vsw = 0.00 kN

k=1.10 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
V¢ =43.90 kN

Armadura de torcio Armadura de Armadura

fretagem final




Dados Armacju ra Topo Base
torcao
he =6.00 cm A90 = 0.16 cm? Zr=0.00 kN Zr=0.00 kN Asw = 2.05 cm2/m
Ae =336.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B

Md [kN.m)
15.00
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70.00 80,00

Ur {11000) {1/m)

Diagrama Ndmin., Momento, Curvatura - Direcdo H
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
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Pavimento Terreo - Lance 2

Céalculo do Pilar P2

Dados da se¢éo transversal

Dados do concreto

Secdo retangular

fck = 250.00 kgf/cm?

b =20.00

cm  h=30.00cm

Cobrimento = 3.00 cm

Fi=4.41

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\I/':n%%lg SOFE:E{n Msdtopo = 3.87 kN.m
o Msdbase = 4.36 kN.m Ndmax = 29.28 kN

Esbeltez = 51.90 S
Vinculo = RR Ndmin = 15.49 kN
. N Msdtopo = 14.67 kN.m ni =0.03

H li =300.00 cm Msdbase = 15.78 kN.m
Esbeltez = 34.60 s '

Secdo critica do pilar: BASE

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torgéo Final
Madtopo = 0.59
Msdtopo = 3.65 Madcentro = 0.29
B Msdcentro = 1.65 | Madbase = 0.59 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1
Msdbase =4.14 | M2d = 0.66 Td =047 29100 | Msd(x) = 4.14 kN.m
Mecd = 0.03 kN.m Msd(y) = 16.37 kN.m
Madtopo = 0.59 4910.0 Mrd(x) =4.93 kN.m
Msdtopo = 14.67 | Madcentro =0.29 | Asl =0.12 cm? | 3.14 cm? | Mrd(y) = 19.52 KN.m
H Msdcentro =6.31 | Madbase = 0.59 0.5 % Mrd/Msd=1.19
Msdbase = 15.78 | M2d = 0.44
Mcd = 0.05

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo =2.05 kN
VBd base = 2.05 kN
VHd topo = 7.61 kN

Td =0.47 kN.m

45 VHd base = 7.61 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd =2.05kN Td =0.47 KN.m _
B VRd2 = 208.29 kN TRd2 =16.20 KN.m Vd/VRd2 + Td/TRa2 = 0.04
Vd =7.61kN Td =0.47 KN.m _
H VRd2 = 225.64 kN TRd2 = 16.20 KN.m Vd/VRd2 + Td/TRd2 = 0.06
Armadura de cisalhamento
Direcéo armadura Armadura
Dados L. .
minima cisalhamento
d =16.00cm
B Vc0 = 36.94 kN Vmin =12.85 kN Vsw = 0.00 kN
k=1.23 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
V¢ =45.49 kN
d=26.00cm
H Vc0 =40.01 kN Vmin = 20.88 kN Vsw = 0.00 kN

k=1.10 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
V¢ =43.90 kN

Armadura de torcio Armadura de Armadura

fretagem final




Dados Armacju ra Topo Base
torcao
he =6.00 cm A90 = 0.16 cm? Zr=0.00 kN Zr=0.00 kN Asw = 2.05 cm2/m
Ae =336.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
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Céalculo do Pilar P3

Pavimento Terreo - Lance 2

Dados da se¢éo transversal Dados do concreto

fck = 250.00 kgf/cm?

Ecs = 238000 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=4.45

Secdo retangular
b=15.00cm h=30.00cm
Cobrimento = 3.00 cm

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\I/':n%%lg SOFE:E{n Msdtopo = 0.35 kN.m
o Msdbase = 0.33 kN.m Ndmax = 26.94 kN

Esbeltez = 69.20 S
Vinculo=RR Ndmin = 14.47 kN
. N Msdtopo = 1.27 kN.m ni =0.03

H li =100.00 cm Misdbase = 0.8 kN.m
Esbeltez = 11.53 e '

Secdo critica do pilar: CENTRO

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torcéo Final
Madtopo = 0.45
Msdtopo = 0.15 Madcentro = 0.38
B Msdcentro = 0.06 | Madbase = 0.45 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V2
Msdbase = 0.14 | M2d = 0.67 Td=031 29100 | Msd(x) = 1.34 kN.m
Mcd = 0.01 kN.m Msd(y) = 1.32 kN.m
Madtopo = 0.45 4¢10.0 Mrd(x) = 7.44 kKN.m
Msdtopo = 1.25 Madcentro =0.22 | Asl =0.10 cm? | 3.14 cm2 | Mrd(y) = 7.33 kN.m
H Msdcentro = 1.10 | Madbase = 0.45 0.7 % Mrd/Msd=5.54
Msdbase = 0.88 M2d = 0.04
Mcd = 0.00

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo = 0.17 kKN
VBd base = 0.17 kN
VHd topo = 0.43 kN

Td = 0.31 kN.m

45 VHd base = 0.43 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd=0.17 kN Td =0.31 KN.m _
B VRd2 = 143.20 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRa2 = 0.03
Vd =0.43 kN Td=0.31 kN.m _
H VRd2 = 169.23 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRd2 = 0.03
Armadura de cisalhamento
Direcéo armadura Armadura
Dados L. .
minima cisalhamento
d=11.00cm
B Vc0 = 25.39 kN Vmin =0.00 kN Vsw = 0.00 kN
k=2.00 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Ve =50.79 kN
d=26.00cm
H Vc0 =30.01 kN Vmin = 0.00 kN Vsw = 0.00 kN

k=1.90 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Vc =57.00 kN

Armadura de torcio Armadura de Armadura

fretagem final




Dados Armacju ra Topo Base
torcao
he =5.00 cm A90 = 0.14 cm? Zr=0.00 kN Zr=0.00 kN Asw =0.29 cm2/m
Ae =250.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
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Céalculo do Pilar P4

Pavimento Terreo - Lance 2

Dados da se¢éo transversal Dados do concreto

fck = 250.00 kgf/cm?

Ecs = 238000 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=4.45

Secdo retangular
b=15.00cm h=30.00cm
Cobrimento = 3.00 cm

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\I/':n%%lg SOFE:E{n Msdtopo = 0.35 kN.m
o Msdbase = 0.33 kN.m Ndmax = 26.94 kN

Esbeltez = 69.20 S
Vinculo=RR Ndmin = 14.47 kN
. N Msdtopo = 1.27 kN.m ni =0.03

H li =100.00 cm Misdbase = 0.8 kN.m
Esbeltez = 11.53 e '

Secdo critica do pilar: CENTRO

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torcéo Final
Madtopo = 0.45
Msdtopo = 0.15 Madcentro = 0.38
B Msdcentro = 0.06 | Madbase = 0.45 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1
Msdbase = 0.14 | M2d = 0.67 Td=031 29100 | Msd(x) = 1.34 kN.m
Mcd = 0.01 kN.m Msd(y) = 1.32 kN.m
Madtopo = 0.45 4¢10.0 Mrd(x) = 7.44 kKN.m
Msdtopo = 1.25 Madcentro =0.22 | Asl =0.10 cm? | 3.14 cm2 | Mrd(y) = 7.33 kN.m
H Msdcentro = 1.10 | Madbase = 0.45 0.7 % Mrd/Msd=5.54
Msdbase = 0.88 M2d = 0.04
Mcd = 0.00

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo = 0.17 kKN
VBd base = 0.17 kN
VHd topo = 0.43 kN

Td = 0.31 kN.m

45 VHd base = 0.43 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd=0.17 kN Td =0.31 KN.m _
B VRd2 = 143.20 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRa2 = 0.03
Vd =0.43 kN Td=0.31 kN.m _
H VRd2 = 169.23 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRd2 = 0.03
Armadura de cisalhamento
Direcéo armadura Armadura
Dados L. .
minima cisalhamento
d=11.00cm
B Vc0 = 25.39 kN Vmin =0.00 kN Vsw = 0.00 kN
k=2.00 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Ve =50.79 kN
d=26.00cm
H Vc0 =30.01 kN Vmin = 0.00 kN Vsw = 0.00 kN

k=1.90 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Vc =57.00 kN

Armadura de torcio Armadura de Armadura

fretagem final




Dados Armacju ra Topo Base
torcao
he =5.00 cm A90 = 0.14 cm? Zr=0.00 kN Zr=0.00 kN Asw =0.29 cm2/m
Ae =250.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B

Md [kN.m)
10.00

ooo f

0.00 1400 2300 4200 58.00 7000 8400 2500 11200 128.00

Ur {11000) {1/m)

Diagrama Ndmin., Momento, Curvatura - Direcdo H

M {kN.m)
20.00

15.00

10.00

0.00 .00 12,00 1800 2400 30,00

Ur (11000) {1/m)
4200 4800

Diagrama Ndmax., Momento, Curvatura - Direcdo B

Md [kN.m)
10.00

.00

0.00 1400 2300 4200 58.00 7000 8400 2500 11200 128.00

Ur {11000) {1/m)




Diagrama Ndmax., Momento, Curvatura - Direcdo H
Md {kM.m)

25.00

10.00

Ur (11000) {1/m)
000 €00 1200 1800 2400 3000 3800 4200 4800




Céalculo do Pilar P5

Pavimento Terreo - Lance 2

Dados da se¢éo transversal Dados do concreto

fck = 250.00 kgf/cm?

Ecs = 238000 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=4.45

Secdo retangular
b=15.00cm h=30.00cm
Cobrimento = 3.00 cm

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\I/':n%%lg SOFE:E{n Msdtopo = 0.60 kN.m
o Msdbase = 0.61 kN.m Ndmax = 27.45 kN

Esbeltez = 69.20 S
Vinculo = RR Ndmin = 14.85 kN
. N Msdtopo = 1.30 kN.m ni =0.03

H li =100.00 ¢m Msdbase = 0.92 kN.m
Esbeltez = 11.53 e '

Secdo critica do pilar: CENTRO

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torcéo Final
Madtopo = 0.46
Msdtopo = 0.40 Madcentro = 0.28
B Msdcentro = 0.17 | Madbase = 0.46 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V2
Msdbase = 0.42 | M2d = 0.68 Td=0.29 29100 | Msd(x) = 1.37 kN.m
Mcd = 0.01 kN.m Msd(y) = 1.36 kKN.m
Madtopo = 0.46 4¢10.0 Mrd(x) = 7.44 kKN.m
Msdtopo = 1.28 Madcentro =0.23 | Asl = 0.09cm? | 3.14 cm? | Mrd(y) = 7.40 kN.m
H Msdcentro = 1.14 | Madbase = 0.46 0.7 % Mrd/Msd=5.43
Msdbase = 0.92 M2d = 0.04
Mcd = 0.00

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo = 0.30 kN
VBd base = 0.30 kN
VHd topo = 0.43 kN

Td = 0.29 kN.m

45 VHd base = 0.43 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd =0.30 kN Td =0.29 KN.m _
B VRd2 = 143.20 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRa2 = 0.03
Vd =0.43 kN Td =0.29 kN.m _
H VRd2 = 169.23 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRd2 = 0.03
Armadura de cisalhamento
Direcéo armadura Armadura
Dados L. .
minima cisalhamento
d=11.00cm
B Vc0 = 25.39 kN Vmin =0.00 kN Vsw = 0.00 kN
k=2.00 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Ve =50.79 kN
d=26.00cm
H Vc0 =30.01 kN Vmin = 0.00 kN Vsw = 0.00 kN

k=1.89 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Vc =56.81 kN

Armadura de torcio Armadura de Armadura

fretagem final




Dados Armacju ra Topo Base
torcao
he =5.00 cm A90 = 0.14 cm? Zr=0.00 kN Zr=0.00 kN Asw =0.27 cm2/m
Ae =250.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Céalculo do Pilar P6

Pavimento Terreo - Lance 2

Dados da se¢éo transversal Dados do concreto

fck = 250.00 kgf/cm?

Ecs = 238000 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=4.45

Secdo retangular
b=15.00cm h=30.00cm
Cobrimento = 3.00 cm

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\I/':n%%lg SOFE:E{n Msdtopo = 0.60 kN.m
o Msdbase = 0.61 kN.m Ndmax = 27.45 kN

Esbeltez = 69.20 S
Vinculo = RR Ndmin = 14.85 kN
. N Msdtopo = 1.30 kN.m ni =0.03

H li =100.00 ¢m Msdbase = 0.92 kN.m
Esbeltez = 11.53 e '

Secdo critica do pilar: CENTRO

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torcéo Final
Madtopo = 0.46
Msdtopo = 0.40 Madcentro = 0.28
B Msdcentro = 0.17 | Madbase = 0.46 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1
Msdbase = 0.42 | M2d = 0.68 Td=0.29 29100 | Msd(x) = 1.37 kN.m
Mcd = 0.01 kN.m Msd(y) = 1.36 kKN.m
Madtopo = 0.46 4¢10.0 Mrd(x) = 7.44 kKN.m
Msdtopo = 1.28 Madcentro =0.23 | Asl = 0.09cm? | 3.14 cm? | Mrd(y) = 7.40 kN.m
H Msdcentro = 1.14 | Madbase = 0.46 0.7 % Mrd/Msd=5.43
Msdbase = 0.92 M2d = 0.04
Mcd = 0.00

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo = 0.30 kN
VBd base = 0.30 kN
VHd topo = 0.43 kN

Td = 0.29 kN.m

45 VHd base = 0.43 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd =0.30 kN Td =0.29 KN.m _
B VRd2 = 143.20 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRa2 = 0.03
Vd =0.43 kN Td =0.29 kN.m _
H VRd2 = 169.23 kN TRd2 =10.04 KN.m Vd/VRd2 + Td/TRd2 = 0.03
Armadura de cisalhamento
Direcéo armadura Armadura
Dados L. .
minima cisalhamento
d=11.00cm
B Vc0 = 25.39 kN Vmin =0.00 kN Vsw = 0.00 kN
k=2.00 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Ve =50.79 kN
d=26.00cm
H Vc0 =30.01 kN Vmin = 0.00 kN Vsw = 0.00 kN

k=1.89 Aswmin = 0.00 cm2/m Asw = 0.00 cm?/m
Vc =56.81 kN

Armadura de torcio Armadura de Armadura

fretagem final




Dados Armacju ra Topo Base
torcao
he =5.00 cm A90 = 0.14 cm? Zr=0.00 kN Zr=0.00 kN Asw =0.27 cm2/m
Ae =250.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Pavimento Terreo - Lance 2

Céalculo do Pilar P7

Dados da se¢éo transversal

Dados do concreto

Secdo retangular

fck = 250.00 kgf/cm?

b =20.00

cm  h=30.00cm

Ecs = 238000 kgf/cm?

Cobrimento = 3.00 cm

Fi=4.41

Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\I/':n%%lg SOFE:E{n Msdtopo = 4.11 kN.m
o Msdbase = 4.65 kN.m Ndmax = 29.56 kN

Esbeltez = 51.90 S
Vinculo = RR Ndmin = 15.70 kN
. N Msdtopo = 14.65 kN.m ni =0.03

H li =300.00 cm Msdbase = 15.75 kN.m
Esbeltez = 34.60 s '

Secdo critica do pilar: BASE

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torgéo Final
Madtopo = 0.59
Msdtopo = 3.90 Madcentro = 0.30
B Msdcentro = 1.77 | Madbase = 0.59 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V2
Msdbase =4.43 | M2d = 0.67 Td =047 29100 | Msd(x) = 4.43 kN.m
Mcd = 0.04 kN.m Msd(y) = 16.34 kN.m
Madtopo = 0.59 4910.0 Mrd(x) = 5.28 kN.m
Msdtopo = 14.65 | Madcentro =0.30 | Asl =0.12 cm? | 3.14 cm? | Mrd(y) = 19.50 KN.m
H Msdcentro =6.30 | Madbase = 0.59 0.5 % Mrd/Msd=1.19
Msdbase = 15.75 | M2d = 0.44
Mcd = 0.05

Dimensionamento da armadura transversal

Modelo célculo

Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo =2.19 kN
VBd base = 2.19 kN
VHd topo = 7.60 kN

Td =0.47 kN.m

45 VHd base = 7.60 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd=2.19 kN Td =0.47 KN.m _
B VRd2 = 208.29 kN TRd2 =16.20 KN.m Vd/VRd2 + Td/TRa2 = 0.04
Vd =7.60 kN Td=0.47 kN.m _
H VRd2 = 225.64 kN TRd2 = 16.20 KN.m Vd/VRd2 + Td/TRd2 = 0.06
Armadura de cisalhamento
Direcéo armadura Armadura
Dados Py .
minima cisalhamento
d =16.00cm
B Vc0 = 36.94 kN Vmin =12.85 kN Vsw = 0.00 kN
k=122 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
Vc =45.03 kN
d=26.00cm
H Vc0 =40.01 kN Vmin = 20.88 kN Vsw = 0.00 kN
k=1.10 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
Ve =43.95 kN

Armadura de torgéo

Armadura de
fretagem

Armadura
final




Dados Armacju ra Topo Base
torcao
he =6.00 cm A90 = 0.16 cm? Zr=0.00 kN Zr=0.00 kN Asw = 2.05 cm2/m
Ae =336.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Pavimento Terreo - Lance 2

Céalculo do Pilar P8

Dados da se¢éo transversal

Dados do concreto

Secdo retangular

fck = 250.00 kgf/cm?

b =20.00

cm  h=30.00cm

Ecs = 238000 kgf/cm?

Cobrimento = 3.00 cm

Fi=4.41

Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\I/':n%%lg SOFE:E{n Msdtopo = 4.11 kN.m
o Msdbase = 4.65 kN.m Ndmax = 29.56 kN

Esbeltez = 51.90 S
Vinculo = RR Ndmin = 15.70 kN
. N Msdtopo = 14.65 kN.m ni =0.03

H li =300.00 cm Msdbase = 15.75 kN.m
Esbeltez = 34.60 s '

Secdo critica do pilar: BASE

L Momentos (kN.m) Armadura longitudinal )
Direcao = - Processo de calculo
Torgéo Final
Madtopo = 0.59
Msdtopo = 3.90 Madcentro = 0.30
B Msdcentro = 1.77 | Madbase = 0.59 29100 | 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1
Msdbase =4.43 | M2d = 0.67 Td =047 29100 | Msd(x) = 4.43 kN.m
Mcd = 0.04 kN.m Msd(y) = 16.34 kN.m
Madtopo = 0.59 4910.0 Mrd(x) = 5.28 kN.m
Msdtopo = 14.65 | Madcentro =0.30 | Asl =0.12 cm? | 3.14 cm? | Mrd(y) = 19.50 KN.m
H Msdcentro =6.30 | Madbase = 0.59 0.5 % Mrd/Msd=1.19
Msdbase = 15.75 | M2d = 0.44
Mcd = 0.05

Dimensionamento da armadura transversal

Modelo célculo

Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

VBd topo =2.19 kN
VBd base = 2.19 kN
VHd topo = 7.60 kN

Td =0.47 kN.m

45 VHd base = 7.60 kN
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcdo Cisalhamento + Torc¢do
Vd=2.19 kN Td =0.47 KN.m _
B VRd2 = 208.29 kN TRd2 =16.20 KN.m Vd/VRd2 + Td/TRa2 = 0.04
Vd =7.60 kN Td=0.47 kN.m _
H VRd2 = 225.64 kN TRd2 = 16.20 KN.m Vd/VRd2 + Td/TRd2 = 0.06
Armadura de cisalhamento
Direcéo armadura Armadura
Dados Py .
minima cisalhamento
d =16.00cm
B Vc0 = 36.94 kN Vmin =12.85 kN Vsw = 0.00 kN
k=122 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
Vc =45.03 kN
d=26.00cm
H Vc0 =40.01 kN Vmin = 20.88 kN Vsw = 0.00 kN
k=1.10 Aswmin = 2.05 cm2/m Asw = 0.00 cm?/m
Ve =43.95 kN

Armadura de torgéo

Armadura de
fretagem

Armadura
final




Dados Armacju ra Topo Base
torcao
he =6.00 cm A90 = 0.16 cm? Zr=0.00 kN Zr=0.00 kN Asw = 2.05 cm2/m
Ae =336.00 cm? e Zs=0.00 kN Zs =0.00 kN 25.0c/12

Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Calculo dos Pilares

Terreo fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/ms
Lance 2 cobr=3.00 cm
Dados Resultados
MBd
lib Nd | topo Madtopo As
vinc max MBd MBsdtopo | Madcentro b(cm?)
esh B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Segdo lih (kN) MHd mgzg Processo de Calculo
(cm) vine ni topo MHsdtopo c
esb H MHd MHsdcentro y
7r base MHsdbase MH2d 0 d
(cm) (kN.m) MHcd arma
(kN.m) (kN.m)
3.65
30000 RR | 2928 3.87 1.65 0.59 157
51.90 15.49 4.36 4.14 0.29 | Msd(x) = 4.14 kN.m 26100
20.00 0.59 | Msd(y) = 16.37 kN.m 157
P1 30Xoo 30000 RR| o003| 1467 14.67 882 2510.0
' 34.60 0.00 15.78 6.31 0.4z | Mrd(x) =4.93 kN.m
' Mrd/Msd=1.19
3.65
300.00 RR | 29728 3.87 1.65 0.59 1.57
51.90 15.49 4.36 4.14 0.29 | Msd(x) =4.14 kN.m 25 10.0
20.00 0.59 | Msd(y) = 16.37 kN.m 157
P2 | aot | 20000 RR| 003 | 1467 1467 oo 26100
: 34.60 0.00 15.78 6.31 0.44 Mrd(x) = 4.93 kN.m
0.00 15.78 0'05 Ml'd(y) =19.52 kN.m 05
: Mrd/Msd=1.19
0.15
300.00 RR| 2694 0.35 0.06 0.45 1.57
69.20 14.47 0.33 0.14 0.38 | Msd(x) = 1.34 kN.m 22100
15.00 0.45 | Msd(y) = 1.32 kN.m 157
"1 souo | 10000 RR | 003 127 1.25 ot 2510.0
: 1153 0.00 0.88 1.10 0.04 Mrd(x) = 7.44 KN.m
: Mrd/Msd=5.54
0.15
300.00 RR| 294 0.35 0.06 0.45 1.57
69.20 14.47 0.33 0.14 0.38 | Msd(x) = 1.34 kN.m 2510.0
15.00 0.45 | Msd(y) = 1.32 kN.m 157
P41 b | 10000 RR | 003 127 1.25 2o 2510.0
: 11.53 0.00 0.88 1.10 0.04 Mrd(x) = 7.44 kKN.m
0.00 0.88 0'00 Mrd(y) = 7.33 KN.m 0.7
- Mrd/Msd=5.54
0.40
300.00 RR| 27.45 0.60 0.17 0.46 1.57
69.20 14.85 0.61 0.42 0.28 | Msd(x) = 1.37 kN.m 2610.0
15.00 0.46 | Msd(y) = 1.36 kN.m 157
PS 3oxoo 100.00 RR | .03 1.30 1.28 8'8? 28100
: 11.53 0.00 0.92 1.14 0.04 Mrd(x) = 7.44 kN.m
0.00 0.92 0'00 Mrd(y) = 7.40 kN.m 0.7
: Mrd/Msd=5.43
300.00 RR | 2745 0.60 8-‘1“73 0.46 157
oo | 59 14.85 0.61 02 02 | Msd( =137 knm 2510.0
PG X 0.68 | Msd(y) =1.36 kN.m 157
100.00 RR | .03 1.30 : 25100
30.00 1153 092 1.28 0.01
5 0.00 . 114 0.04 | Mrd(x) = 7.44 kN.m
0.00 0.92 0.00 | Mrd(y) = 7.40 kN.m 0.7




Dados Resultados
MBd
lib Nd | topo Madtopo As
vine Max MBd MBsdtopo | Madcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Segdo lih (kN) MHd MB2d Processo de Calculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro Y
Zr base MHsdbase MH2d armoad
(cm) (kN.m) MHcd
(kN.m) (kN.m)
Mrd/Msd=5.43
3.90
300.00 RR| 2956 4.11 1.77 0.59 1.57
51.90 15.70 4.65 4.43 0.30 | Msd(x) =4.43kN.m 2410.0
20.00 0.59 | Msd(y) = 16.34 kN.m 157
P7 30x00 300.00 RR 0.03 14.65 14.65 8'81 29100
: 34.60 0.00 15.75 6.30 0.44 Mrd(x) = 5.28 kN.m
: Mrd/Msd=1.19
3.90
300.00 RR| 2956 411 1.77 0.59 1.57
51.90 15.70 4.65 4.43 0.30 | Msd(x) =4.43 kN.m 25100
20.00 0.59 | Msd(y) = 16.34 kN.m 157
P8 30X00 30000 RR| o3| 1465 14.65 8'81 29100
: 34.60 0.00 15.75 6.30 0.4 Mrd(x) = 5.28 KN.m

Mrd/Msd=1.19

(*) Quantidade de barras alterada pelo usuério (para mais)




Vigas do pavimento Terreo

Vaos Nos
viga Md Md Avisos
(kN.m) As Als (kN.m) As Als

341 2063 o So0a

Vi 2.46 2063 ' '
314 2563 -5.65 2063
. : -4.13 2063
-14.53 2910.0
V2 8.45 306.3 -14.53 2510.0
3.41 2063 o So0a

V3 2.46 2063 ' )
314 2863 -5.65 206.3
. : -4.13 2063
1452 20100
V4 8.45 2880 -14.52 2510.0




fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

Esforcos da Viga V1

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Envoltoria
dis(t:ra}rb%? da Esforgo axial
Pilar ?Eolig é‘:r?a Perm. | Acid. Nd Rd vd Rméax | Mdméx | Md+ Md- flecha
Trecho | (o0 | Bar | dem) | (k) | (N | (kN | (RN | GN) | (em) | (RNm) | (kNm) | (cm)
p7 20.00 5.85
1| 40150 1 g5 00 | 305 | 000 | 200 | 0.00 | 889 3.41 - -0.10
385.00 : : ' : : : : e |
P5 15.00 12.46
o [ 390001 27500 | 305 | 000 | 1.89 | 0.00 | 820 2.46 > 0.07
375.00 : : : : : : : I
P3 15.00 12.15
3 | 386301 57000 | 305 | 000 | 196 | 0.00 | 855 3.14 o 0.08
370.00 ' ' ' ' ' ' ' 413 |
P1 20.00 5.65




Esforcos da Viga V2

fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 é‘:r?a Perm. | Acid. Nd Rd vd Rméax | Mdméax | Md+ Md- | flecha
Trecho (cm) (cm) (KN/m) | (kN/m) | (kN) | (kN) | (kN) (KN) | (kN.m) | (kN.m) | (kN.m) | (cm)
P1 30.00 10.07
658,00 -14.53
1 640:00 640.00 3.05 0.00 7.06 | 0.00 | 13.84 8.45 -0.54
-14.53
P2 30.00 10.07




fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

Esforcos da Viga V3

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Envoltoria
dis(t:ra}rb%? da Esforgo axial
Pilar ?Eolig é‘:r?a Perm. | Acid. Nd Rd vd Rméax | Mdméx | Md+ Md- flecha
Trecho | (o0 | Bar | dem) | (k) | (N | (kN | (RN | GN) | (em) | (RNm) | (kNm) | (cm)
P8 20.00 5.85
1| 40150 1 g5 00 | 305 | 000 | 200 | 0.00 | 889 3.41 - -0.10
385.00 : : ' : : : : e |
P6 15.00 12.46
o [ 390001 27500 | 305 | 000 | 1.89 | 0.00 | 820 2.46 > 0.07
375.00 : : : : : : : I
P4 15.00 12.15
3 | 386301 57000 | 305 | 000 | 196 | 0.00 | 855 3.14 o 0.08
370.00 ' ' ' ' ' ' ' 413 |
P2 20.00 5.65




Esforcos da Viga V4

fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Envoltéria
Carga Esforco
distribuida axial
Pilar ?201'8 é‘:r?a Perm. | Acid. Nd Rd vd Rméax | Mdméax | Md+ Md- | flecha
Trecho (cm) (cm) (KN/m) | (kN/m) | (kN) | (kN) | (kN) (KN) | (kN.m) | (kN.m) | (kN.m) | (cm)
p7 30.00 10.07
658,00 -14.52
1 640:00 640.00 3.05 0.00 7.06 | 0.00 | 13.83 8.45 -0.54
-14.52
P8 30.00 10.07




Resultados da Viga V1

fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 3.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm2) (cm2) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?d)
206.3
P7 20.00 063 0.05
14.00
1 385.00 X 20[3663;3 ©5.0c/15 0.03 0.10
30.00 )
206.3
P5 15.00 063 0.10
14.00
2 | a0 | x| 2003 650c/15 002 | 007
30.00 '
296.3
P3 15.00 0.63 0.09
14.00
3 | s000 | x| 2053 65.0c/ 15 003 | 008
30.00 )
296.3
P1 20.00 0.63 0.05




fck = 250.00 kgf/cm?

Cobrimento = 3.00 cm

Resultados da Viga V2

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar Apoio Se¢do | AsliInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm2) (cm2) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
2910.0
P1 30.00 136 0.15
14.00
1 640.00 X 30'3767'3 95.0c/15 0.09 0.54
30.00 '
2910.0
P2 30.00 136 0.15




Resultados da Viga V3

fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 3.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo | AsInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm2) (cm2) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?d)
206.3
P8 20.00 063 0.05
14.00
1 385.00 X 20[3663;3 ©5.0c/15 0.03 0.10
30.00 )
206.3
P6 15.00 063 0.10
14.00
2 | a0 | x| 2003 650c/15 002 | 007
30.00 '
296.3
P4 15.00 0.63 0.09
14.00
3 | s000 | x| 2053 65.0c/ 15 003 | 008
30.00 )
296.3
P2 20.00 0.63 0.05




fck = 250.00 kgf/cm?

Cobrimento = 3.00 cm

Resultados da Viga V4

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dados Resultados
Pilar Apoio Se¢do | AsliInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm2) (cm2) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
2910.0
P7 30.00 136 0.15
14.00
1 640.00 X 20ﬂ787'0 95.0c/15 0.10 0.54
30.00 '
2910.0
P8 30.00 136 0.15




Célculo da Viga V1

Pavimento Terreo - Lance 2

fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Véo Verificagio Verificagio
Sec¢do Flex&do Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =0.63 cm?
Md = 5.60 kN.m Fd = 2.09 kN (226.3 - 0.62 cm?)
retangular _nr ! situacio: GE d=26.18 cm
1 As =0.50 cm? G % d. =015
A's = 0.00 cm? Meqg = 0.23 kN.m oarmad. = 0.
141 bw =14.00 cm yLN =1.03cm A§ =0.28 cm?
h =30.00 cm A's =0.00 cm?
fiss = 0.03 mm
As =0.63 cm?
Md = 5.60 kN.m Fd = 1.89 kN (2%6.3 - 0.62 cm?)
2 retangular As = 0.50 cm2 situacéio: GE 0d =26.18 em
A's = 0.00 cm? Meq = 0.21 KN.m % armad. = 0.15
9.2 bw =14.00 cm yLN =1.03cm As=0.19 cm?
h =30.00 cm A's =0.00 cm?
yLN =0.49 cm M = 1.80 kN.m
fiss = 0.02 mm
As =0.63 cm?
Md = 5.60 kN.m Fd = 1.96 kN (2063 0.62 cm?)
3 retangular As = 0.50 cm2 situacéio: GE 0d = 26.1d8 em
A's = 0.00 cm? Meq = 0.22 kN.m % armad. = 0.15
33 bw = 14.00 cm yLN=1.03cm As =0.25 cm?
h =30.00 cm A's = 0.00 cm?
yLN =0.61cm M = 2.29 kN.m
fiss = 0.03 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagédo
N6 Flexdo axial axial Final
(compresséo) (tracéo)
As =0.63 cm?
Md = 5.60 kN.m Fd =2.09 kN (296.3 - 0.62 cm2)
As = 0.50 cm? situagdo: GE d=26.18 cm
1| As=000cme Meq =0.23 kN.m % armad. = 0.15
yLN = 1.03 cm As = 0.36 cm?
A's =0.00 cm?
yLN =0.84 cm
fiss = 0.05 mm
As =0.63 cm?
Md = 6.07 kN.m Fd =2.09 kN (206.3 - 0.62 cm?)
As = 0.54 cm? situagao: GE d =26.18 cm
2| A's=0.00 cm? Meq = 0.23 kN.m % armad. = 0.15
yLN =1.11cm As =0.52 cm?
A's =0.00 cm?
yLN =1.16 cm
fiss =0.10 mm
= As =0.63 cm?
- Fd=1.96 kN
Md =5.65 kKN.m situacio: GE (206.3 - 0.62 cm?)
As = 0.51 cm? ¢do: _
3 Mea = 0.22 kN d=26.18 cm
A's = 0.00 cm? q="0. m % d.=015
yLN = 1.04 cm As =0.48 cm? o armad. = 0.
A's =0.00 cm?
yLN =1.08 cm




Verificagdo Verificagdo
No Flexdo axial axial Final
(compressao) (tracdo)
fiss = 0.09 mm
As =0.63 cm?
Md = 5.60 kKN.m Fd =1.96 kN (296.3 - 0.62 cm?2)
As = 0.50 cm? situagdo: GE d =26.18 cm
4| A =0.00 cme Meq = 0.22 kN.m % armad. = 0.15
yLN =1.03 cm As = 0.34 cm?
A's =0.00 cm?
yLN =0.79 cm
fiss = 0.05 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

45

Verificagdo de esforcos limites

Vvéo Cisalhamento Torgéo Cisalhamento + Torcéo
trechos
1 Vd =8.89 kN Td =0.07 kKN.m _
11 | VRd2 = 150.07 kN TRd2 = 8.93 kN.m Vd/VRd2 + Td/TRd2 = 0.06
2 Vd =8.20 kN Td =0.00 kKN.m _
22 | VRd2 = 159.07 kN TRd2 = 8.93 kN.m Vd/VRd2 + Td/TRd2 = 0.05
3 Vd =8.55 kN Td =0.07 kN.m _
3-3 VRd2 = 159.07 kN TRd2 =8.93 kN.m Vd/VR2 + Td/TRd2 = 0.06
Vaéo ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armacj. de
trechos cisalham esquerda direita torcao
1 d=26.18 cm Vmin = 28.24 kN
Ve0 =28.21 kN Aswmin = 1.44 cm?
k=1.03 (2 ramos)
11 85.0c/15
5 d=26.18 cm Vmin = 28.24 kN
Ve0 =28.21 kN Aswmin = 1.44 cm?
k=104 (2 ramos)
22 85.0c/15
3 d=26.18 cm Vmin = 28.24 kN
Vc0 = 28.21 kN Aswmin = 1.44 cm?
k=103 (2 ramos)
3-3 85.0c/15




Célculo da Viga V2

Pavimento Terreo - Lance 2

fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Véo Verificagdo Verificagdo
Sec¢do Flex&do Torcéo axial axial Final
trechos (compressao) (tracdo)
As =0.77 cm?
_ Fd = 7.06 kN (326.3 - 0.94 cm?)
1 retangular Xlsd: 08..7475cl:n’\i'm situaéio: GE od =26.18 cm
A's = 0.00 cm?2 Meq =0.79 kN.m % armad. = 0.22
141 bw =14.00 cm yLN = 1.57 cm A§ :_0.68 cm?
h=30.00 cm A's =0.00 cm?
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&do axial axial Final
(compressao) (tracdo)
As =1.36 cm?
Md = 14.53 kKN.m Fd =7.06 kN (2010.0 - 1.57 cm?)
As = 1.36 cm2 situagdo: GE d = 26.00 cm
1| A =0.00cm? Meq = 0.78 kN.m % armad. = 0.37
yLN =278 cm As=1.27 cm?
A's =0.00 cm?
yLN =2.94 cm
fiss =0.15 mm
As =1.36 cm?
Md = 14.53 KN.m Fd =7.06 kN (2010.0 - 1.57 cm?)
As = 1.36 cm? situagdo: GE d = 26.00 cm
2| A's=0.00 cm? Meq =0.78 kN.m % armad. = 0.37
yLN =2.78 cm As =1.27 cm?
A's =0.00 cm?
yLN =2.94 cm
fiss =0.15 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

45

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =13.84 kN Td =0.00 kN.m _
11 | VRd2 =159.07 kN TRd2 = 8.93 kN.m Vd/VRA2 + Td/TRd2 = 0.09
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a . Armad. de
. Armad. minima . Dados torcéo ~
trechos cisalham esquerda direita torcao
1 d=26.18 cm Vmin = 28.24 kN
Vel =28.21 kN Aswmin = 1.44 cm?
k=104 (2 ramos)
111 550c/15




Célculo da Viga V3

Pavimento Terreo - Lance 2

fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Véo Verificagio Verificagio
Sec¢do Flex&do Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =0.63 cm?
Md = 5.60 kN.m Fd = 2.09 kN (226.3 - 0.62 cm?)
retangular _nr ! situacio: GE d=26.18 cm
1 As =0.50 cm? G % d. =015
A's = 0.00 cm? Meqg = 0.23 kN.m oarmad. = 0.
141 bw =14.00 cm yLN =1.03cm A§ =0.28 cm?
h =30.00 cm A's =0.00 cm?
fiss = 0.03 mm
As =0.63 cm?
Md = 5.60 kN.m Fd = 1.89 kN (2%6.3 - 0.62 cm?)
2 retangular As = 0.50 cm2 situacéio: GE 0d =26.18 em
A's = 0.00 cm? Meq = 0.21 KN.m % armad. = 0.15
9.2 bw =14.00 cm yLN =1.03cm As=0.19 cm?
h =30.00 cm A's =0.00 cm?
yLN =0.49 cm M = 1.80 kN.m
fiss = 0.02 mm
As =0.63 cm?
Md = 5.60 kN.m Fd = 1.96 kN (2063 0.62 cm?)
3 retangular As = 0.50 cm2 situacéio: GE 0d = 26.1d8 em
A's = 0.00 cm? Meq = 0.22 kN.m % armad. = 0.15
33 bw = 14.00 cm yLN=1.03cm As =0.25 cm?
h =30.00 cm A's = 0.00 cm?
yLN =0.61cm M = 2.29 kN.m
fiss = 0.03 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagédo
N6 Flexdo axial axial Final
(compresséo) (tracéo)
As =0.63 cm?
Md = 5.60 kN.m Fd =2.09 kN (296.3 - 0.62 cm2)
As = 0.50 cm? situagdo: GE d=26.18 cm
1| As=000cme Meq =0.23 kN.m % armad. = 0.15
yLN = 1.03 cm As = 0.36 cm?
A's =0.00 cm?
yLN =0.84 cm
fiss = 0.05 mm
As =0.63 cm?
Md = 6.07 kN.m Fd =2.09 kN (206.3 - 0.62 cm?)
As = 0.54 cm? situagao: GE d =26.18 cm
2| A's=0.00 cm? Meq = 0.23 kN.m % armad. = 0.15
yLN =1.11cm As =0.52 cm?
A's =0.00 cm?
yLN =1.16 cm
fiss =0.10 mm
= As =0.63 cm?
- Fd=1.96 kN
Md =5.65 kKN.m situacio: GE (206.3 - 0.62 cm?)
As = 0.51 cm? ¢do: _
3 Mea = 0.22 kN d=26.18 cm
A's = 0.00 cm? q="0. m % d.=015
yLN = 1.04 cm As =0.48 cm? o armad. = 0.
A's =0.00 cm?
yLN =1.08 cm




Verificagdo Verificagdo
No Flexdo axial axial Final
(compressao) (tracdo)
fiss = 0.09 mm
As =0.63 cm?
Md = 5.60 kKN.m Fd =1.96 kN (296.3 - 0.62 cm?2)
As = 0.50 cm? situagdo: GE d =26.18 cm
4| A =0.00 cme Meq = 0.22 kN.m % armad. = 0.15
yLN =1.03 cm As = 0.34 cm?
A's =0.00 cm?
yLN =0.79 cm
fiss = 0.05 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

45

Verificagdo de esforcos limites

Vvéo Cisalhamento Torgéo Cisalhamento + Torcéo
trechos
1 Vd =8.89 kN Td =0.07 kKN.m _
11 | VRd2 = 150.07 kN TRd2 = 8.93 kN.m Vd/VRd2 + Td/TRd2 = 0.06
2 Vd =8.20 kN Td =0.00 kKN.m _
22 | VRd2 = 159.07 kN TRd2 = 8.93 kN.m Vd/VRd2 + Td/TRd2 = 0.05
3 Vd =8.55 kN Td =0.07 kN.m _
3-3 VRd2 = 159.07 kN TRd2 =8.93 kN.m Vd/VR2 + Td/TRd2 = 0.06
Vaéo ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armacj. de
trechos cisalham esquerda direita torcao
1 d=26.18 cm Vmin = 28.24 kN
Ve0 =28.21 kN Aswmin = 1.44 cm?
k=1.03 (2 ramos)
11 85.0c/15
5 d=26.18 cm Vmin = 28.24 kN
Ve0 =28.21 kN Aswmin = 1.44 cm?
k=104 (2 ramos)
22 85.0c/15
3 d=26.18 cm Vmin = 28.24 kN
Vc0 = 28.21 kN Aswmin = 1.44 cm?
k=103 (2 ramos)
3-3 85.0c/15




Célculo da Viga V4

Pavimento Terreo - Lance 2

fck = 250.00 kgf/cm?
Cobrimento = 3.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 238000 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Véo Verificagdo Verificagdo
Sec¢do Flex&do Torcéo axial axial Final
trechos (compressao) (tracdo)
As =0.77 cm?
_ Fd = 7.06 kN (228.0 - 1.01 cm?)
1 retangular Xlsd: 08..7475cl:n’\i'm situaéio: GE od =26.10 cm
A's = 0.00 cm?2 Meq = 0.78 kN.m % armad. = 0.24
141 bw =14.00 cm yLN = 1.57 cm A§ :_0.68 cm?
h=30.00 cm A's =0.00 cm?
fiss = 0.10 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&do axial axial Final
(compressao) (tracdo)
As =1.36 cm?
Md = 14.52 kKN.m Fd =7.06 kN (2010.0 - 1.57 cm?)
As = 1.36 cm?2 situagdo: GE d = 26.00 cm
1| A =0.00cm? Meq = 0.78 kN.m % armad. = 0.37
yLN =278 cm As=1.27 cm?
A's =0.00 cm?
yLN =2.94 cm
fiss =0.15 mm
As =1.36 cm?
Md = 14.52 KN.m Fd =7.06 kN (2010.0 - 1.57 cm?)
As = 1.36 cm? situagdo: GE d = 26.00 cm
2| A's=0.00 cm? Meq =0.78 kN.m % armad. = 0.37
yLN =2.78 cm As =1.27 cm?
A's =0.00 cm?
yLN =2.94 cm
fiss =0.15 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

45

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =13.83 kN Td = 0.00 kN.m _
11 | VRd2 = 158.56 kN TRd2 = 8.93 kN.m Vd/VRA2 + Td/TRd2 = 0.09
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a . Armad. de
. Armad. minima . Dados torcéo ~
trechos cisalham esquerda direita torcao
1 d=26.10cm Vmin = 28.14 kN
Ve0 =28.12 kN Aswmin = 1.44 cm?
k=104 (2 ramos)
111 550c/15




Diagramas: VIGA V1 - Terreo

CARREGAMENTO [kN/m;cm]

3.05 3.05 3.05 3.05

401.5 380 386.5
PT P35 P3 P1

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN;cm]

8.01 8.20 8.55

' . % 26 '
o ﬁ\ ) \ h \\I )

811 -7.73

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

| ANEAN

347 248 34

P1



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

0.07 0.07
401.5 380 386.5
PT P35 P3 P1
-0.07 -0.07
DESLOCAMENTOS [em;cm]
LEGENDA
—— — Flecha elastica
—————— Flecha imediata (recalculada}
——— Flecha tetal (recalculada + diferida)
Envoltéria Vo 1 Véo 3 Véo 5
Valor Posicdo Valor Posicdo Valor Posicdo
Flecha eléstica -0.10 180.7 -0.07 184.7 -0.08 183
Flecha imediata -0.06 180.7 -0.04 184.7 -0.05 183
Flecha imediata (recalculada) -0.06 180.7 -0.04 184.7 -0.05 183
Flecha diferida -0.09 180.7 -0.06 184.7 -0.08 183
Flecha total -0.15 200.8 -0.10 184.7 -0.13 183
- Véo 1 Vao 4 Vao 7
Envoltdria . _ — _ _ — - _ .
No | Vao No F No | Vao No F No | Véo No F
Inércia da se¢do bruta (m4 E-4) | 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15
Inércia fissurada (m4 E-4) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Momento de fissuracdo (kN.m) 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08
Momento em servico (KN.m) -2.50 2.73 -4.40 -4.40 1.73 -4.09 -4.09 2.49 -2.38
Comp”menzgrg;’ sub-trecho | 54 79 | 267.00 | 8262 | 90.05 | 21271 | 87.24 | 8001 | 255.20 | 51.29
Inércia equivalente (m4 E-4) 3.15 3.15 3.15
Multiplicador flecha total 2.52 2.52 2.52




Diagramas: VIGA V2 - Terreo

CARREGAMENTO [kN/m;cm]

658
P1 P2

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN;cm]

13.84

' 53 !

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

-14.53 -14.53
6538 )

P1 P2

8.45



MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m;cm]

0.00 0.00
658
P1 P2
0.00 0.00
DESLOCAMENTOS [cm;cm]
LE GE NDA
—— — Flecha elastica
—————— Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
. Véo 1
Envoltoria Valor Posicdo
Flecha elastica -0.54 329
Flecha imediata -0.35 329
Flecha imediata (recalculada) -0.34 329
Flecha diferida -0.52 329
Flecha total -0.85 329
Envoltdria ~ Vaol = -
No | Véo No F
Inércia da secdo bruta (m4 E-4) 3.15 3.15 3.15
Inércia fissurada (m4 E-4) 0.65 0.43 0.65
Momento de fissuracdo (kN.m) 8.08 8.08 8.08
Momento em servico (KN.m) -9.85 6.65 -9.85
Comprimento do sub-trecho (cm) 120.28 417.44 120.28
Inércia equivalente (m4 E-4) 2.74
Multiplicador flecha total 2.52




Diagramas: VIGA V3 - Terreo

CARREGAMENTO [kN/m;cm]

3.05 3.05 3.05 3.05

401.5 390 386.5
P8 P P4 P2

ESFORCOS CORTANTES DE CALCULO (Vdx) [kN;cm]

8.01 8.20 8.55

' . % 26 '
" ﬁ\ i \ ) \\I -

811 -7.73

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

| AN

347 248 34

P2



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

0.07 0.07
401.5 390 386.5
P8 PB P4 P2
-0.07 -0.07
DESLOCAMENTOS [em;cm]
LEGENDA
—— — Flecha elastica
—————— Flecha imediata (recalculada}
——— Flecha tetal (recalculada + diferida)
Envoltéria Véo 1 Véo 3 Vao 5
Valor Posicdo Valor Posicdo Valor Posicdo
Flecha eléstica -0.10 180.7 -0.07 184.7 -0.08 183
Flecha imediata -0.06 180.7 -0.04 184.7 -0.05 183
Flecha imediata (recalculada) -0.06 180.7 -0.04 184.7 -0.05 183
Flecha diferida -0.09 180.7 -0.06 184.7 -0.08 183
Flecha total -0.15 200.8 -0.10 184.7 -0.13 183
. Véo 1 Véo 4 Véo 7
Envoltdria . _ — _ _ — - _ .
NO | Véo No F No | Véo No F No | Vao No F
Inércia da se¢do bruta (m4 E-4) | 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15
Inércia fissurada (m4 E-4) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Momento de fissuracdo (kN.m) 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08 8.08
Momento em servico (KN.m) -2.50 2.73 -4.40 -4.40 1.73 -4.09 -4.09 2.49 -2.38
Comp”menzgrg;’ sub-trecho | 54 79 | 267.00 | 8262 | 90.05 | 21271 | 87.24 | 8001 | 255.20 | 51.29
Inércia equivalente (m4 E-4) 3.15 3.15 3.15
Multiplicador flecha total 2.52 2.52 2.52




Diagramas: VIGA V4 - Terreo

CARREGAMENTO [kN/m;cm]

658
P7 P8

ESFORCOS CORTANTES DE CALCULO (Vdx) [KN;cm]

13.83

' 53 !

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

-14.52 -14.52
6538 )

P7 P8

8.45



MOMENTOS TORSORES DE CALCULO (Mtd) [KN.m;cm]

0.00 0.00
658
P7 Pe
0.00 0.00
DESLOCAMENTOS [cm;cm]
LE GE NDA
— — Flecha elastica
—————— Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
. Véo 1
Envoltoria Valor Posicdo
Flecha elastica -0.54 329
Flecha imediata -0.35 329
Flecha imediata (recalculada) -0.34 329
Flecha diferida -0.52 329
Flecha total -0.85 329
Envoltdria ~ Vaol = -
No | Véo No F
Inércia da secdo bruta (m4 E-4) 3.15 3.15 3.15
Inércia fissurada (m4 E-4) 0.65 0.45 0.65
Momento de fissuracdo (kN.m) 8.08 8.08 8.08
Momento em servico (KN.m) -9.86 6.65 -9.86
Comprimento do sub-trecho (cm) 120.30 417.40 120.30
Inércia equivalente (m4 E-4) 2.74
Multiplicador flecha total 2.52




