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Resumo de resultados

Anélise de 12 ordem:
Processo de portico espacial

Cargas verticais:
Peso proprio = 35.54 tf
Adicional = 69.09 tf
Acidental = 0.21 tf
Total = 104.84 tf
Area aproximada = 2.63 m?
Relacdo = 39925.61 kgf/m?

AVISO: Relacdo de carga por area nao usual para edificios

Deslocamento horizontal:
Direcdo X = 1.04 cm (limite 0.30)
Direcdo Y =0.07 cm (limite 0.30)

Coeficiente Gama-Z:
Direcdo X = Gama-Z tende ao infinito (estrutura instavel)
Diregéo Y = 1.16 (limite 1.10)

AVISO: Efeitos de 22 ordem importantes

Anélise de 22 ordem:
Processo P-Delta
O P-Delta est& configurado para nao ser calculado



Verificacao da Estabilidade Global da Estrutura

Eixo X (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) EixoX | EixoY | EixoX | EixoY
Cumeeira maior 517 13.08 0.31 0.00 21.92 1.53
Laje cobertura 425 3.77 0.41 0.17 9.25 0.64
Respaldo 360 55.25 0.55 3.18 3.37 0.73
Baldrame 80 71.12 0.03 0.12 0.23 0.12

Eixo Y (1.3G1+1.4G2+1.45+1.4Q+1.2A)

Altura Carga | CargaHorizontal | Desloc. Horizontal

Pavimento Relativa | Vertical (tf) (cm)
(cm) (tf) EixoX | EixoY | EixoX | EixoY
Cumeeira maior 517 13.04 0.00 0.00 21.91 1.34
Laje cobertura 425 3.78 0.00 0.00 9.24 0.47
Respaldo 360 55.24 0.00 1.13 3.37 0.55
Baldrame 80 71.16 0.00 0.00 0.23 0.09
Coeficiente Gama-Z
Eixo X | EixoY
Momento de tombamento de calculo (tf.m) 5.32 4.06
Momento de 2a. ordem de calculo (tf.m) 5.25 0.56
Gama-Z 74.89 1.16

Valor limite: 1.10

(*) Gama-Z tende ao infinito (estrutura instavel)

Gama-Z por Combinagéo
Momento de Momento de 2a.
Combinagao torpbamento ) ordem Gama-Z

de célculo (tf.m) | de célculo (tf.m)

EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
1.3G1+1.4G2+1.4S 0.00 4.06 5.22 0.56 1.00 1.16
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1 8.86 17.77 6.56 0.56 3.84 1.03
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V2 8.86 17.77 6.55 0.56 3.84 1.03
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V3 8.86 17.77 5.24 0.81 2.45 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V4 8.86 17.77 5.22 0.81 2.43 1.05
1.3G1+1.4G2+1.4S+1.2D1 0.00 4.06 5.22 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.2D2 0.00 4.06 5.22 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.2D3 0.00 4.06 5.22 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.2D4 0.00 4.06 5.22 0.56 1.00 1.16
1.3G1+1.4G2+1.4S5+1.4Q+1.2A 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V1 5.32 12.28 6.03 0.56 *) 1.05
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V?2 5.32 12.28 6.03 0.56 (@) 1.05
1.3G1+1.4G2+1.45+1.4Q+1.2A+0.84V3 5.32 12.28 5.25 0.71 74.89 1.06
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+0.84V4 5.32 12.28 5.23 0.71 61.61 1.06
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+1.2D1 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.2D2 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.2D3 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.2D4 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.4Q+1.2A+D1 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.4Q+1.2A+D2 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.4Q+1.2A+D3 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.4Q+1.2A+D4 0.00 4.06 5.24 0.56 1.00 1.16
1.3G1+1.4G2+1.45+1.4V1 8.86 17.77 6.54 0.56 3.81 1.03
1.3G1+1.4G2+1.4S+1.4V2 8.86 17.77 6.53 0.56 3.81 1.03
1.3G1+1.4G2+1.4S+1.4V3 8.86 17.77 5.23 0.81 2.44 1.05
1.3G1+1.4G2+1.4S+1.4V4 8.86 17.77 5.20 0.81 2.42 1.05
1.3G1+1.4G2+1.4S+D1 0.00 4.06 5.22 0.56 1.00 1.16
1.3G1+1.4G2+1.4S+D2 0.00 4.06 5.22 0.56 1.00 1.16
1.3G1+1.4G2+1.45+D3 0.00 4.06 5.22 0.56 1.00 1.16
1.3G1+1.4G2+1.45+D4 0.00 4.06 5.22 0.56 1.00 1.16




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
G1+G2+S 0.00 2.90 2.73 0.30 1.00 1.12
G1+G2+S+0.98Q+1.2A+1.4V1 8.86 16.61 3.71 0.30 1.72 1.02
G1+G2+S+0.98Q+1.2A+1.4V2 8.86 16.61 3.71 0.30 1.72 1.02
G1+G2+5+0.98Q+1.2A+1.4V3 8.86 16.61 2.75 0.49 1.45 1.03
G1+G2+5+0.98Q+1.2A+1.4V4 8.86 16.61 2.73 0.49 1.45 1.03
G1+G2+S+1.2D1 0.00 2.90 2.73 0.30 1.00 1.12
G1+G2+S+1.2D2 0.00 2.90 2.73 0.30 1.00 1.12
G1+G2+S+1.2D3 0.00 2.90 2.73 0.30 1.00 1.12
G1+G2+S+1.2D4 0.00 2.90 2.73 0.30 1.00 1.12
G1+G2+S5+1.4Q+1.2A 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+5+1.4Q+1.2A+0.84V1 5.32 11.13 3.33 0.30 2.67 1.03
G1+G2+S+1.4Q+1.2A+0.84V2 5.32 11.13 3.33 0.30 2.67 1.03
G1+G2+S+1.4Q+1.2A+0.84V3 5.32 11.13 2.75 0.41 2.07 1.04
G1+G2+S5+1.4Q+1.2A+0.84V4 5.32 11.13 2.74 0.41 2.06 1.04
G1+G2+S+1.4Q+1.2A+1.2D1 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+S+1.4Q+1.2A+1.2D2 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+S+1.4Q+1.2A+1.2D3 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+S+1.4Q+1.2A+1.2D4 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+S+1.4Q+1.2A+D1 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+S+1.4Q+1.2A+D2 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+S+1.4Q+1.2A+D3 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+S+1.4Q+1.2A+D4 0.00 2.90 2.74 0.30 1.00 1.12
G1+G2+S+1.4V1 8.86 16.61 3.70 0.30 1.72 1.02
G1+G2+S+1.4V2 8.86 16.61 3.69 0.30 1.71 1.02
G1+G2+S+1.4V3 8.86 16.61 2.74 0.49 1.45 1.03
G1+G2+S+1.4V4 8.86 16.61 2.72 0.49 1.44 1.03
G1+G2+S+D1 0.00 2.90 2.73 0.30 1.00 1.12
G1+G2+S+D2 0.00 2.90 2.73 0.30 1.00 1.12
G1+G2+S+D3 0.00 2.90 2.73 0.30 1.00 1.12
G1+G2+S+D4 0.00 2.90 2.73 0.30 1.00 1.12




Deslocamentos Horizontais

Verificacbes X+ | X [ Y+ [ Y-
Altura total da edificagdo (cm) 517.00
Deslocamento limite (cm) 0.30
Deslocamento caracteristico (cm) 345 | -3.45 | 0.23 | -0.23
vyl 0.30 | 0.30 0.30 | 0.30
Deslocamento freqliente (cm) 1.04 | -1.04 | 0.07 | -0.07

Pavimento Altura Deslocamento freqiiente (cm) Diferenca (cm) Limite
(cm) X+ X- Y+ Y- X+ X- Y+ Y- (cm)

Cumeeira maior 92.00 1.04 -1.04 0.07 -0.07 0.57 -0.57 0.01 -0.01 0.11

Laje cobertura 65.00 0.47 -0.47 0.06 -0.06 0.26 -0.26 -0.01 0.01 0.08

Respaldo 280.00 0.21 -0.21 0.07 -0.07 0.19 -0.19 0.06 -0.06 0.33

Baldrame 80.00 0.02 -0.02 0.01 -0.01 0.02 -0.02 0.01 -0.01 0.09




Imperfeicdes geométricas globais

Parametros Direcdo X | Direcio Y

Altura total da edificagdo (cm) 517.00
N° de pilares continuos 5
Combinago vertical G1+G2+A+Q
Gama-Z -1.00 1.16
Angulo minimo 1/400 1/300
Angulo adotado 1/293 1/293

' Carga _Carga Deslocamento

Pavimento vertical (tf) aplicada (tf) (cm)
X Y X Y

Cumeeira maior 9.50 0.03 0.03 0.18 0.02
Laje cobertura 2.80 0.01 0.01 0.10 0.02
Respaldo 40.64 0.14 0.14 0.06 0.02
Baldrame 51.90 0.18 0.18 0.01 0.00




Relatorio de Esforgcos na Fundacao por Elementos

Pilares de Fundacdes

Fundacao S7
XA N Mx My VX Vy Mt

COMBINAGAOC: th | (kgfm) | (kgf.m) (th (th) (kgf/m)
Peso préprio (G1) 2.36 0.00 0.00 0.25 0.16 0.00
Adicional (G2) 5.52 0.00 0.00 0.59 0.63 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 -0.01 0.07 0.00
Vento X- (V2) 0.06 0.00 0.00 0.01 -0.07 0.00
Vento Y+ (V3) 0.23 0.00 0.00 -0.10 0.03 0.00
Vento Y- (V4) 0.00 0.00 0.00 0.10 -0.03 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 0.00 0.01 0.00
Desaprumo X- (D2) 0.01 0.00 0.00 0.00 -0.01 0.00
Desaprumo Y+ (D3) 0.02 0.00 0.00 -0.02 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.02 0.00 0.00
G1+G2+S 7.88 0.00 0.00 0.84 0.79 0.00
G1+G2+S+0.7Q+A 7.88 0.00 0.00 0.84 0.79 0.00
G1+G2+S+0.7Q+A+0.6V1 7.84 0.00 0.00 0.83 0.83 0.00
G1+G2+S+0.7Q+A+0.6V2 7.91 0.00 0.00 0.85 0.75 0.00
G1+G2+S+0.7Q+A+0.6V3 8.01 0.00 0.00 0.78 0.81 0.00
G1+G2+S+0.7Q+A+0.6V4 7.74 0.00 0.00 0.90 0.78 0.00
G1+G2+S+0.7Q+A+D1 7.87 0.00 0.00 0.84 0.81 0.00
G1+G2+S+0.7Q+A+D2 7.88 0.00 0.00 0.84 0.78 0.00
G1+G2+S+0.7Q+A+D3 7.90 0.00 0.00 0.82 0.79 0.00
G1+G2+S+0.7Q+A+D4 7.85 0.00 0.00 0.86 0.79 0.00
G1+G2+S+0.7Q+A+V1 7.81 0.00 0.00 0.83 0.86 0.00
G1+G2+S+0.7Q+A+V2 7.94 0.00 0.00 0.86 0.72 0.00
G1+G2+S+0.7Q+A+V3 8.10 0.00 0.00 0.74 0.82 0.00
G1+G2+S+0.7Q+A+V4 7.65 0.00 0.00 0.94 0.77 0.00
G1+G2+S+0.7Q+V1 7.81 0.00 0.00 0.83 0.86 0.00
G1+G2+S+0.7Q+V?2 7.94 0.00 0.00 0.86 0.72 0.00
G1+G2+S+0.7Q+V3 8.10 0.00 0.00 0.74 0.82 0.00
G1+G2+S+0.7Q+V4 7.65 0.00 0.00 0.94 0.77 0.00
Gl+G2+S+A 7.88 0.00 0.00 0.84 0.79 0.00
G1+G2+S+A+0.6V1 7.84 0.00 0.00 0.83 0.83 0.00
G1+G2+S+A+0.6V2 7.91 0.00 0.00 0.85 0.75 0.00
G1+G2+S+A+0.6V3 8.01 0.00 0.00 0.78 0.81 0.00
G1+G2+S+A+0.6V4 7.74 0.00 0.00 0.90 0.78 0.00
G1+G2+S+A+D1 7.87 0.00 0.00 0.84 0.81 0.00
G1+G2+S+A+D2 7.88 0.00 0.00 0.84 0.78 0.00
G1+G2+S+A+D3 7.90 0.00 0.00 0.82 0.79 0.00
G1+G2+S+A+D4 7.85 0.00 0.00 0.86 0.79 0.00
G1+G2+S+A+V1 7.81 0.00 0.00 0.83 0.86 0.00
G1+G2+S+A+V2 7.94 0.00 0.00 0.85 0.72 0.00
G1+G2+S+A+V3 8.10 0.00 0.00 0.74 0.82 0.00
G1+G2+S+A+V4 7.65 0.00 0.00 0.94 0.77 0.00
G1+G2+S+D1 7.87 0.00 0.00 0.84 0.81 0.00
G1+G2+S+D2 7.88 0.00 0.00 0.84 0.78 0.00
G1+G2+S+D3 7.90 0.00 0.00 0.82 0.79 0.00
G1+G2+S+D4 7.85 0.00 0.00 0.86 0.79 0.00
G1+G2+S+Q 7.88 0.00 0.00 0.84 0.79 0.00
G1+G2+S+Q+0.6V1 7.84 0.00 0.00 0.83 0.83 0.00
G1+G2+S+Q+0.6V2 7.91 0.00 0.00 0.85 0.75 0.00
G1+G2+S+Q+0.6V3 8.01 0.00 0.00 0.78 0.81 0.00
G1+G2+S+Q+0.6V4 7.74 0.00 0.00 0.90 0.78 0.00
G1+G2+S+Q+A 7.88 0.00 0.00 0.84 0.79 0.00
G1+G2+S+Q+A+0.6V1 7.84 0.00 0.00 0.83 0.83 0.00
G1+G2+S+Q+A+0.6V2 7.91 0.00 0.00 0.85 0.75 0.00
G1+G2+S+Q+A+0.6V3 8.01 0.00 0.00 0.78 0.81 0.00
G1+G2+S+Q+A+0.6V4 7.74 0.00 0.00 0.90 0.78 0.00




Fundacéo S7

XA N Mx My VX Vy Mt

COMBINAGAO: | (kgftm) | (gfm) | () | (kgfim)
G1+G2+S+O+ADI 787 0.00 0.00 0.84 0.81 0.00
G1+G24StO+AD2 7.88 0.00 0.00 0.8 0.78 0.00
G1+G2+S+Q+A+D3 7.90 0.00 0.00 0.82 0.79 0.00
G1+G2+5+Q+A+D4 7.85 0.00 0.00 0.86 0.79 0.00
G1+G2+5+Q+D1 787 0.00 0.00 0.84 0.81 0.00
G1+G2+5+Q+D2 7.88 0.00 0.00 0.8 0.78 0.00
G1+G2+5+0+D3 7.90 0.00 0.00 0.82 0.79 0.00
G1+G2+5+Q+D4 7.85 0.00 0.00 0.86 0.79 0.00
GL+G2+5+V1 781 0.00 0.00 0.83 0.86 0.00
G1+G2+5+V2 7.9 0.00 0.00 0.85 0.72 0.00
G1+G2+5+V3 8.10 0.00 0.00 0.7 0.82 0.00
G1+G2+5+V4 7.65 0.00 0.00 0.94 0.77 0.00

Fundacéo S8
. N Mx My VX Vy Mt

COMBINAGAQ: (tf) (kgfm) | (kgf.m) (th) (th) (kgf/m)
Peso proprio (G1) 401 0.00 0.00 0.54 2016 0.00
Adicional (G2) 5.79 0.00 0.00 0.90 101 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.11 0.00 0.00 0.01 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.00 0.42 0.00
Vento X- (V2) 0.7 0.00 0.00 0.00 2042 0.00
Vento Y+ (V3) 0.20 0.00 0.00 20.06 0.01 0.00
Vento Y- (V4) 0.00 0.00 0.00 0.06 20.01 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 0.00 0.09 0.00
Desaprumo X- (D2) 0.11 0.00 0.00 0.00 -0.09 0.00
Desaprumo Y-+ (D3) 0.02 0.00 0.00 20.02 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.02 0.00 0.00
G1+G2+S 9.81 0.00 0.00 144 0.85 0.00
G1+G2+5+0.704A 9.88 0.00 0.00 145 0.84 0.00
G1+G2+5+0.70+A+0.6V1 9.42 0.00 0.00 145 110 0.00
G1+G2+5+0.7Q+A+0.6V2 10.35 0.00 0.00 145 0.59 0.00
G1+G2+5+0.7Q+A+0.6V3 10.00 0.00 0.00 141 0.85 0.00
G1+G2+5+0.7Q+A+0.6V4 9.76 0.00 0.00 149 0.84 0.00
G1+G2+5+0.7Q+A+D1 9.78 0.00 0.00 145 0.93 0.00
G1+G2+5+0.7Q+A+D2 9.99 0.00 0.00 145 0.76 0.00
G1+G2+5+0.70+A+D3 9.90 0.00 0.00 143 0.84 0.00
G1+G2+5+0.70+A+D4 9.86 0.00 0.00 147 0.84 0.00
G1+G2+5+0.7Q0+A+V1 9.11 0.00 0.00 145 127 0.00
G1+G2+5+0.70+ATV2 10.66 0.00 0.00 145 0.42 0.00
G1+G2+5+0.7Q0+ATV3 10.08 0.00 0.00 139 0.85 0.00
G1+G2+5+0.70+AVA4 9.68 0.00 0.00 151 0.84 0.00
G1+G2+5+0.7Q+V1 9.11 0.00 0.00 145 127 0.00
G1+G2+5+0.70+V2 10.66 0.00 0.00 145 0.42 0.00
G1+G2+5+0.70+V3 10.08 0.00 0.00 139 0.85 0.00
G1+G2+5+0.70+V4 9.68 0.00 0.00 151 0.84 0.00
GL+G2+S+A 9.81 0.00 0.00 144 0.85 0.00
G1+G2+S+A0.6V1 9.3 0.00 0.00 144 110 0.00
G1+G2+S+A+0.6V2 10.27 0.00 0.00 144 0.59 0.00
G1+G2+S+A+0.6V3 9.93 0.00 0.00 140 0.85 0.00
G1+G2+S+A+0.6V4 9.69 0.00 0.00 148 0.84 0.00
G1+G2+S+A+DL 9.70 0.00 0.00 145 0.93 0.00
G1+G24S+AD2 9.91 0.00 0.00 144 0.76 0.00
G1+G2+S+AID3 9.83 0.00 0.00 142 0.85 0.00
G1+G2+S+A+DA 9.79 0.00 0.00 146 0.85 0.00
GL+G24SAVL 9.03 0.00 0.00 145 127 0.00
GL+G24StAV2 10.58 0.00 0.00 144 0.42 0.00
G1+G24S+ATV3 10.01 0.00 0.00 138 0.85 0.00
G1+G24S+AVA 9.61 0.00 0.00 151 0.84 0.00
G1+G2+S+D1 9.70 0.00 0.00 145 0.93 0.00
G1+G24S+D2 9.91 0.00 0.00 144 0.76 0.00
G1+G2+S+D3 9.83 0.00 0.00 142 0.85 0.00
G1+G2+S+D4 9.79 0.00 0.00 146 0.85 0.00




Fundacéo S8

. N Mx My VX Vy Mt

COMBINAGAO: (tf) (kgfm) | (kgf.m) (tf) (tf) (kgf/m)
G1+G2+5+Q 9.91 0.00 0.00 145 0.84 0.00
G1+G2+5+Q+0.6V1 9.45 0.00 0.00 146 110 0.00
G1+G2+S+Q+0.6V2 10.38 0.00 0.00 145 0.59 0.00
G1+G2+S+Q+0.6V3 10.03 0.00 0.00 141 0.85 0.00
G1+G2+S+Q+0.6V4 9.79 0.00 0.00 1.49 0.84 0.00
GL+G2+5+Q+A 9.91 0.00 0.00 145 0.84 0.00
G1+G2+5+QA+0.6VI 9.45 0.00 0.00 146 1.10 0.00
G1+G2+S+Q+A+0.6V2 10.38 0.00 0.00 145 0.59 0.00
G1+G2+S+Q+A+0.6V3 10.03 0.00 0.00 141 0.85 0.00
G1+G2+S+Q+A+0.6V4 9.79 0.00 0.00 1.49 0.84 0.00
G1+G2+5+0+A+D1 9.81 0.00 0.00 146 0.93 0.00
Gl+G24S+Q+A+D2 10.02 0.00 0.00 145 0.76 0.00
G1+G2+S+Q+A+D3 9.93 0.00 0.00 143 0.84 0.00
G1+G2+S+Q+A+D4 9.90 0.00 0.00 147 0.84 0.00
G1+G2+S+Q+D1 9.81 0.00 0.00 146 0.93 0.00
G1+G2+5+Q+D2 10.02 0.00 0.00 145 0.76 0.00
G1+G2+5+Q+D3 9.93 0.00 0.00 143 0.84 0.00
G1+G2+S+Q+D4 9.90 0.00 0.00 147 0.8 0.00
G1+G2+S+V1 9.03 0.00 0.00 145 127 0.00
G1+G245+V2 10.58 0.00 0.00 144 0.42 0.00
G1+G24S+V3 10.01 0.00 0.00 138 0.85 0.00
G1+G2+5+V4 9.61 0.00 0.00 151 0.84 0.00

Fundacéo S9
XA N Mx My VX Vy Mt

COMBINAGAO: (th) (kgftm) | (kgtm) | (if) (th | (kgf/m)
Peso proprio (G1) 5.40 0.00 0.00 052 0.12 0.00
Adicional (G2) 11.80 0.00 0.00 20.10 0.99 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.14 0.00 0.00 0.01 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.74 0.00 0.00 20.07 0.25 0.00
Vento X- (V2) 0.00 0.00 0.00 0.07 20.25 0.00
Vento Y+ (V3) 1.36 0.00 0.00 2013 0.02 0.00
Vento Y- (V4) 0.00 0.00 0.00 0.13 20.02 0.00
Desaprumo X+ (D1) 0.11 0.00 0.00 20,01 0.05 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 0.01 20.05 0.00
Desaprumo Y+ (D3) 0.10 0.00 0.00 -0.02 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.02 0.00 0.00
G1+G2+4S 17.20 0.00 0.00 0.42 110 0.00
G1+G2+5+0.70A 17.30 0.00 0.00 0.42 111 0.00
G1+G2+5+0.7Q+A+0.6V1 17.74 0.00 0.00 0.38 125 0.00
G1+G2+S+0.7Q+A+0.6V2 16.85 0.00 0.00 0.47 0.96 0.00
G1+G2+S+0.7Q+A+0.6V3 18.12 0.00 0.00 0.34 112 0.00
G1+G2+5+0.7Q+A+0.6V4 16.48 0.00 0.00 0.50 110 0.00
G1+G2+5+0.70+A+D1 17.41 0.00 0.00 0.41 116 0.00
G1+G2+5+0.7Q+AD2 17.19 0.00 0.00 0.43 1.05 0.00
G1+G2+5+0.7Q+AD3 17.40 0.00 0.00 0.40 111 0.00
G1+G2+5+0.7Q+ADA 17.20 0.00 0.00 0.44 110 0.00
G1+G2+5+0.7Q+AV1 18.04 0.00 0.00 0.35 135 0.00
G1+G2+S+0.7Q0+A V2 16.56 0.00 0.00 0.49 0.86 0.00
G1+G2+5+0.7Q+AV3 18.66 0.00 0.00 0.29 112 0.00
G1+G2+5+0.7Q+ANVA 15.94 0.00 0.00 0.56 1.09 0.00
G1+G2+5+0.70+V1 18.04 0.00 0.00 0.35 135 0.00
G1+G2+5+0.70+V2 16.56 0.00 0.00 0.49 0.86 0.00
G1+G2+5+0.70+V3 18.66 0.00 0.00 0.29 112 0.00
G1+G2+5+0.70+V4 15.94 0.00 0.00 0.56 1.09 0.00
GL+G24S+A 17.20 0.00 0.00 0.42 110 0.00
GL+G2+S5+A+0.6V1 17.65 0.00 0.00 0.37 1.25 0.00
GL+G2+S+A+0.6V2 16.75 0.00 0.00 0.46 0.96 0.00
GL+G2+S+A+0.6V3 18.02 0.00 0.00 0.34 111 0.00
G1+G2+S5+A+0.6V4 16.38 0.00 0.00 0.50 1.09 0.00
GL+G2+S+A+DL 17.31 0.00 0.00 0.41 116 0.00
GL+G2+S+AD2 17.09 0.00 0.00 0.43 105 0.00




Fundacéo S9

. N Mx My VX Vy Mt
COMBINAGAO: (tf) (kgfm) | (kgf.m) (tf) (tf) (kgf/m)
G1+G2+S+AD3 17.30 0.00 0.00 0.40 110 0.00
G1+G2+S+A+DA 17.10 0.00 0.00 0.44 110 0.00
GL+G2+S+ATVL 17.94 0.00 0.00 0.34 135 0.00
GL+G2+S+ATV2 16.46 0.00 0.00 0.49 0.86 0.00
GL+G2+S+ATV3 18.56 0.00 0.00 0.8 112 0.00
G1+G2+S+AVA 15.84 0.00 0.00 0.55 1.09 0.00

G1+G2+5+D1 17.31 0.00 0.00 0.41 116 0.00
G1+G2+5+D2 17.09 0.00 0.00 0.43 1.05 0.00
G1+G2+5+D3 17.30 0.00 0.00 0.40 1.10 0.00
G1+G2+5+D4 17.10 0.00 0.00 0.44 1.10 0.00
G1+G2+5+0 17.34 0.00 0.00 0.43 111 0.00
G1+G2+5+0+0.6V1 17.79 0.00 0.00 0.38 125 0.00
GL+G2+5+Q+0.6V2 16.90 0.00 0.00 0.47 0.96 0.00
G1+G2+5+Q+0.6V3 18.16 0.00 0.00 0.35 112 0.00
G1+G2+5+Q+0.6V4 16.52 0.00 0.00 0.51 1.10 0.00
G1+G2+S+0A 17.34 0.00 0.00 0.43 111 0.00
GI+G2+S+QFA+0.6V1 17.79 0.00 0.00 0.38 125 0.00
GL+G2+S+Q+AT0.6V2 16.90 0.00 0.00 0.47 0.96 0.00
GL+G2+S+Q+A+0.6V3 18.16 0.00 0.00 0.35 112 0.00
G1+G2+S+Q+A+0.6V4 16.52 0.00 0.00 0.51 110 0.00
G1+G2+5+0+A+D1 17.45 0.00 0.00 0.42 116 0.00
G1+G2+S+Q+A+D2 17.23 0.00 0.00 0.44 105 0.00
GL+G2+S+Q+A+D3 17.44 0.00 0.00 0.41 111 0.00
G1+G2+S+Q+A+D4 17.24 0.00 0.00 0.45 111 0.00
G1+G2+5+Q+D1 17.45 0.00 0.00 0.42 116 0.00
G1+G2+5+Q+D2 17.23 0.00 0.00 0.44 105 0.00
G1+G2+5+Q+D3 17.44 0.00 0.00 0.41 111 0.00
G1+G2+5+Q+D4 17.24 0.00 0.00 0.45 111 0.00
GL+G2+S+V1 17.94 0.00 0.00 0.34 135 0.00
G1+G2+S+V2 16.46 0.00 0.00 0.49 0.86 0.00
G1+G2+S+V3 18.56 0.00 0.00 0.28 112 0.00
G1+G2+5+V4 15.84 0.00 0.00 0.55 1.09 0.00
Fundacéo S10

XA N Mx My VX Vy Mt
COMBINAGAO: (tf) (kgfm) | (kgf.m) (th) (th) (kgf/m)
Peso préprio (G1) 3.74 0.00 0.00 -0.79 20,01 0.00

Adicional (G2) 7.03 0.00 0.00 183 0.32 0.00

Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00

Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00

Vento X+ (V1) 0.01 0.00 0.00 0.00 20.09 0.00
Vento X- (V2) 0.00 0.00 0.00 0.00 0.09 0.00
Vento Y+ (V3) 0.39 0.00 0.00 0.24 0.00 0.00
Vento Y- (V4) 0.00 0.00 0.00 20.24 0.00 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 0.00 20.02 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 0.00 0.02 0.00
Desaprumo Y+ (D3) 0.04 0.00 0.00 0.03 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 20.03 0.00 0.00
GL+G2+S 10.77 0.00 0.00 2.62 20.33 0.00
G1+G2+5+0.704A 10.77 0.00 0.00 2.62 20.33 0.00
G1+G2+5+0.7Q+A+0.6V1 10.78 0.00 0.00 261 20.38 0.00
G1+G2+5+0.7Q+A+0.6V2 10.76 0.00 0.00 2.62 20.28 0.00
G1+G2+5+0.7Q+A+0.6V3 11.00 0.00 0.00 247 0.33 0.00
G1+G2+5+0.7Q+A+0.6V4 10.53 0.00 0.00 2.76 20.33 0.00
GL+G2+5+0.7Q+A+D1 10.77 0.00 0.00 2.62 20.35 0.00
G1+G2+5+0.7Q+A+D2 10.77 0.00 0.00 2,62 031 0.00
G1+G2+5+0.7Q+A+D3 10.80 0.00 0.00 259 0.33 0.00
G1+G2+5+0.7Q+A+D4 10.73 0.00 0.00 2.64 20.33 0.00
G1+G2+5+0.7Q+A+V1 10.78 0.00 0.00 261 20.42 0.00
GL+G2+5+0.7Q+A+V2 10.75 0.00 0.00 2,62 -0.24 0.00
G1+G2+5+0.7Q+A+V3 11.16 0.00 0.00 238 0.33 0.00
G1+G2+5+0.7Q+A+V4 10.38 0.00 0.00 285 0.33 0.00
G1+G2+5+0.70+V1 10.78 0.00 0.00 261 2042 0.00




Fundacdo S10

. N Mx My VX Vy Mt

COMBINAGAO: (tf) (kgfm) | (kgf.m) (tf) (tf) (kgf/m)
G1+G2+5+0.70+V2 10.75 0.00 0.00 262 2024 0.00
G1+G2+5+0.7Q+V3 11.16 0.00 0.00 2.38 20.33 0.00
G1+G2+5+0.7Q+V4 10.38 0.00 0.00 2,85 20.33 0.00
GL+G2+S+A 10.77 0.00 0.00 2,62 20.33 0.00
G1+G2+S+A+0.6V1 10.78 0.00 0.00 261 20.38 0.00
GL+G2+5+A+0.6V2 10.76 0.00 0.00 2.62 20.28 0.00
GL+G2+S+A+0.6V3 11.00 0.00 0.00 247 20.33 0.00
G1+G2+S+A+0.6V4 10.53 0.00 0.00 2.76 20.33 0.00
G1+G2+S+A+DL 10.77 0.00 0.00 261 20.34 0.00
G1+G2+S+AD2 10.76 0.00 0.00 2,62 031 0.00
G1+G2+S+A+D3 10.80 0.00 0.00 2,59 20.33 0.00
G1+G2+S+A+DA 10.73 0.00 0.00 2.64 20.33 0.00
G1+G2+S+A+VL 10.78 0.00 0.00 2,61 20.42 0.00
GL+G2+S+A+V2 10.75 0.00 0.00 2.62 20.24 0.00
G1+G2+S+A+V3 11.16 0.00 0.00 238 20.33 0.00
G1+G2+S+ARVA 10.37 0.00 0.00 2.85 20.32 0.00
G1+G2+S+D1 10.77 0.00 0.00 2,61 20.34 0.00
G1+G2+5+D2 10.76 0.00 0.00 2.62 031 0.00
G1+G2+5+D3 10.80 0.00 0.00 2,59 20.33 0.00
G1+G2+5+D4 10.73 0.00 0.00 2.64 20.33 0.00
G1+G2+5+0 10.77 0.00 0.00 2,62 20.33 0.00
G1+G2+5+0+0.6V1 10.78 0.00 0.00 261 20.38 0.00
G1+G2+5+Q+0.6V2 10.76 0.00 0.00 2.62 20.28 0.00
G1+G2+5+Q+0.6V3 11.00 0.00 0.00 247 20.33 0.00
G1+G2+5+0+0.6V4 10.53 0.00 0.00 2.76 20.33 0.00
G1+G2+S+QA 10.77 0.00 0.00 2.62 20.33 0.00
G1+G2+5+QA+0.6VI 10.78 0.00 0.00 261 20.38 0.00
G1+G2+5+Q+A+0.6V2 10.76 0.00 0.00 2.62 20.28 0.00
G1+G2+5+Q+A+0.6V3 11.00 0.00 0.00 247 20.33 0.00
G1+G2+S+Q+A+0.6VA 10.53 0.00 0.00 2.76 20.33 0.00
G1+G2+5+0+A+D1 10.77 0.00 0.00 2.62 20.35 0.00
GI+G2+S+QFATD2 10.77 0.00 0.00 2,62 031 0.00
G1+G2+5+Q+A+D3 10.80 0.00 0.00 2,59 20.33 0.00
G1+G2+5+Q+A+D4 10.73 0.00 0.00 2,64 20.33 0.00
G1+G2+5+Q+D1 10.77 0.00 0.00 2.62 20.35 0.00
G1+G2+S+Q+D2 10.77 0.00 0.00 2.62 031 0.00
G1+G2+5+Q+D3 10.80 0.00 0.00 2,59 20.33 0.00
G1+G2+5+Q+DA 10.73 0.00 0.00 2.64 20.33 0.00
G1+G24S+V1 10.78 0.00 0.00 261 2042 0.00
G1+G245+V2 10.75 0.00 0.00 262 20.24 0.00
G1+G24S+V3 11.16 0.00 0.00 2.38 20.33 0.00
G1+G2+S+Va 10.37 0.00 0.00 2.85 20.32 0.00

Fundacio S11
XA N Mx My VX Vy Mt

COMBINAGAO: | (ofm) | (kgfm) | (th | (kgfim)
Peso préprio (G1) 2.00 0.00 0.00 0.71 013 0.00
Adicional (G2) 7.40 0.00 0.00 114 20.30 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.03 0.00 0.00 0.19 0.06 0.00
Vento X- (V2) 0.00 0.00 0.00 20.19 20.06 0.00
Vento Y+ (V3) 0.45 0.00 0.00 20.25 20.03 0.00
Vento Y- (V4) 0.00 0.00 0.00 0.25 0.03 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 0.03 0.01 0.00
Desaprumo X- (D2) 0.01 0.00 0.00 -0.03 -0.01 0.00
Desaprumo Y+ (D3) 0.04 0.00 0.00 -0.02 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.02 0.00 0.00
G1+G2+S 9.40 0.00 0.00 -0.44 2043 0.00
G1+G2+5+0.70%A 9.40 0.00 0.00 -0.44 2043 0.00
G1+G2+5+0.7Q+A+0.6V1 9.42 0.00 0.00 20.33 20.39 0.00
G1+G2+5+0.7Q+A+0.6V2 9.38 0.00 0.00 -0.55 20.46 0.00
G1+G2+5+0.7Q+A+0.6V3 9.67 0.00 0.00 20.59 20.45 0.00




Fundacdo S11

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)
G1+G2+S+0.7Q+A+0.6V4 9.13 0.00 0.00 -0.29 -0.41 0.00
G1+G2+S+0.7Q+A+D1 9.39 0.00 0.00 -0.41 -0.41 0.00
G1+G2+S+0.7Q+A+D2 9.41 0.00 0.00 -0.47 -0.44 0.00
G1+G2+S+0.7Q+A+D3 9.44 0.00 0.00 -0.46 -0.43 0.00
G1+G2+S+0.7Q+A+D4 9.36 0.00 0.00 -0.41 -0.42 0.00
G1+G2+S+0.7Q+A+V1 9.43 0.00 0.00 -0.25 -0.37 0.00
G1+G2+S+0.7Q+A+V?2 9.37 0.00 0.00 -0.63 -0.48 0.00
G1+G2+S+0.7Q+A+V3 9.85 0.00 0.00 -0.69 -0.46 0.00
G1+G2+S+0.7Q+A+V4 8.95 0.00 0.00 -0.19 -0.39 0.00
G1+G2+S+0.7Q+V1 9.43 0.00 0.00 -0.25 -0.37 0.00
G1+G2+S+0.7Q+V2 9.37 0.00 0.00 -0.63 -0.48 0.00
G1+G2+S+0.7Q+V3 9.85 0.00 0.00 -0.69 -0.46 0.00
G1+G2+S+0.7Q+V4 8.95 0.00 0.00 -0.19 -0.39 0.00
G1+G2+S+A 9.40 0.00 0.00 -0.44 -0.43 0.00
G1+G2+S+A+0.6V1 9.42 0.00 0.00 -0.33 -0.39 0.00
G1+G2+S+A+0.6V2 9.38 0.00 0.00 -0.55 -0.46 0.00
G1+G2+S+A+0.6V3 9.67 0.00 0.00 -0.59 -0.45 0.00
G1+G2+S+A+0.6V4 9.13 0.00 0.00 -0.29 -0.41 0.00
G1l+G2+S+A+D1 9.39 0.00 0.00 -0.41 -0.41 0.00
G1+G2+S+A+D2 9.41 0.00 0.00 -0.47 -0.44 0.00
G1+G2+S+A+D3 9.44 0.00 0.00 -0.46 -0.43 0.00
G1+G2+S+A+D4 9.36 0.00 0.00 -0.42 -0.42 0.00
Gl+G2+S+A+V1 9.43 0.00 0.00 -0.25 -0.37 0.00
Gl+G2+S+A+V2 9.37 0.00 0.00 -0.63 -0.48 0.00
G1+G2+S+A+V3 9.85 0.00 0.00 -0.69 -0.46 0.00
G1+G2+S+A+V4 8.95 0.00 0.00 -0.19 -0.39 0.00
G1+G2+S+D1 9.39 0.00 0.00 -0.41 -0.41 0.00
G1+G2+S+D2 9.41 0.00 0.00 -0.47 -0.44 0.00
G1+G2+S+D3 9.44 0.00 0.00 -0.46 -0.43 0.00
G1+G2+S+D4 9.36 0.00 0.00 -0.42 -0.42 0.00
G1+G2+S+Q 9.40 0.00 0.00 -0.44 -0.43 0.00
G1+G2+S+Q+0.6V1 9.42 0.00 0.00 -0.33 -0.39 0.00
G1+G2+S+Q+0.6V2 9.38 0.00 0.00 -0.55 -0.46 0.00
G1+G2+S+Q+0.6V3 9.67 0.00 0.00 -0.59 -0.45 0.00
G1+G2+S+Q+0.6V4 9.13 0.00 0.00 -0.29 -0.41 0.00
G1+G2+S+Q+A 9.40 0.00 0.00 -0.44 -0.43 0.00
G1+G2+S+Q+A+0.6V1 9.42 0.00 0.00 -0.33 -0.39 0.00
G1+G2+S+Q+A+0.6V2 9.38 0.00 0.00 -0.55 -0.46 0.00
G1+G2+S+Q+A+0.6V3 9.67 0.00 0.00 -0.59 -0.45 0.00
G1+G2+S+Q+A+0.6V4 9.13 0.00 0.00 -0.29 -0.41 0.00
G1+G2+S+Q+A+D1 9.39 0.00 0.00 -0.41 -0.41 0.00
G1+G2+S+Q+A+D2 9.41 0.00 0.00 -0.47 -0.44 0.00
G1+G2+S+Q+A+D3 9.44 0.00 0.00 -0.46 -0.43 0.00
G1+G2+S+Q+A+D4 9.36 0.00 0.00 -0.41 -0.42 0.00
G1+G2+S+Q+D1 9.39 0.00 0.00 -0.41 -0.41 0.00
G1+G2+S+Q+D2 9.41 0.00 0.00 -0.47 -0.44 0.00
G1+G2+S+Q+D3 9.44 0.00 0.00 -0.46 -0.43 0.00
G1+G2+S+Q+D4 9.36 0.00 0.00 -0.41 -0.42 0.00
G1+G2+S+V1 9.43 0.00 0.00 -0.25 -0.37 0.00
G1+G2+S+V2 9.37 0.00 0.00 -0.63 -0.48 0.00
G1+G2+S+V3 9.85 0.00 0.00 -0.69 -0.46 0.00
G1+G2+S+V4 8.95 0.00 0.00 -0.19 -0.39 0.00

Fundacio S12
XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (tf) (th) (kgf/m)
Peso proprio (G1) 0.99 0.00 0.00 -1.11 -0.20 0.00
Adicional (G2) 1.04 0.00 0.00 -2.85 -1.37 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 -0.01 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 -0.15 -0.15 0.00
Vento X- (V2) 0.06 0.00 0.00 0.15 0.15 0.00
Vento Y+ (V3) 0.00 0.00 0.00 -0.70 -0.09 0.00




Fundacéo S12

XA N Mx My VX Vy Mt

COMBINAGAO: ) | (ofm) | (kgfm) | ) (| (kgfim)
Vento Y- (V4) 1.06 0.00 0.00 0.70 0.09 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 -0.02 -0.01 0.00
Desaprumo X- (D2) 0.01 0.00 0.00 0.02 0.01 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 -0.07 -0.01 0.00
Desaprumo Y- (D4) 0.08 0.00 0.00 0.07 0.01 0.00
G1+G2+S 2.04 0.00 0.00 -3.96 -1.57 0.00
G1+G2+S+0.7Q+A 2.02 0.00 0.00 -3.97 -1.57 0.00
G1+G2+5+0.7Q+A+0.6V1 1.98 0.00 0.00 -4.06 -1.66 0.00
G1+G2+S5+0.7Q+A+0.6V2 2.05 0.00 0.00 -3.88 -1.47 0.00
G1+G2+S+0.7Q+A+0.6V3 1.38 0.00 0.00 -4.39 -1.62 0.00
G1+G2+S+0.7Q+A+0.6V4 2.65 0.00 0.00 -3.55 -1.51 0.00
G1+G2+S+0.7Q+A+D1 2.00 0.00 0.00 -3.99 -1.58 0.00
G1+G2+S+0.7Q+A+D2 2.03 0.00 0.00 -3.95 -1.55 0.00
G1+G2+S+0.7Q+A+D3 1.94 0.00 0.00 -4.04 -1.57 0.00
G1+G2+S+0.7Q+A+D4 2.09 0.00 0.00 -3.90 -1.56 0.00
G1+G2+S+0.7Q+A+V1 1.95 0.00 0.00 -4.12 -1.72 0.00
G1+G2+S+0.7Q+A+V?2 2.08 0.00 0.00 -3.82 -1.41 0.00
G1+G2+S+0.7Q+A+V3 0.95 0.00 0.00 -4.67 -1.65 0.00
G1+G2+S+0.7Q+A+V4 3.08 0.00 0.00 -3.28 -1.48 0.00
G1+G2+S+0.7Q+V1 1.95 0.00 0.00 -4.12 -1.72 0.00
G1+G2+5+0.7Q+V?2 2.08 0.00 0.00 -3.82 -1.41 0.00
G1+G2+5+0.7Q+V3 0.95 0.00 0.00 -4.67 -1.65 0.00
G1+G2+5+0.7Q+V4 3.08 0.00 0.00 -3.28 -1.48 0.00
G1l+G2+S+A 2.04 0.00 0.00 -3.96 -1.57 0.00
G1+G2+S+A+0.6V1 2.00 0.00 0.00 -4.05 -1.66 0.00
G1+G2+S+A+0.6V2 2.07 0.00 0.00 -3.87 -1.47 0.00
G1+G2+S+A+0.6V3 1.40 0.00 0.00 -4.38 -1.62 0.00
G1+G2+S+A+0.6V4 2.67 0.00 0.00 -3.54 -1.51 0.00
G1+G2+S+A+D1 2.02 0.00 0.00 -3.98 -1.58 0.00
G1+G2+S+A+D2 2.05 0.00 0.00 -3.94 -1.55 0.00
G1+G2+S+A+D3 1.96 0.00 0.00 -4.03 -1.57 0.00
G1+G2+S+A+D4 2.11 0.00 0.00 -3.89 -1.56 0.00
G1+G2+S+A+V1 1.97 0.00 0.00 -4.11 -1.72 0.00
G1+G2+S+A+V2 2.10 0.00 0.00 -3.81 -1.41 0.00
G1+G2+S+A+V3 0.97 0.00 0.00 -4.66 -1.65 0.00
G1+G2+S+A+V4 3.10 0.00 0.00 -3.27 -1.48 0.00
G1+G2+5+D1 2.02 0.00 0.00 -3.98 -1.58 0.00
G1+G2+S+D2 2.05 0.00 0.00 -3.94 -1.55 0.00
G1+G2+S+D3 1.96 0.00 0.00 -4.03 -1.57 0.00
G1+G2+S+D4 2.11 0.00 0.00 -3.89 -1.56 0.00
G1+G2+S+Q 2.01 0.00 0.00 -3.97 -1.57 0.00
G1+G2+S+Q+0.6V1 1.97 0.00 0.00 -4.06 -1.66 0.00
G1+G2+S+Q+0.6V2 2.04 0.00 0.00 -3.88 -1.47 0.00
G1+G2+S+Q+0.6V3 1.37 0.00 0.00 -4.39 -1.62 0.00
G1+G2+5+Q+0.6V4 2.64 0.00 0.00 -3.56 -1.51 0.00
G1+G2+S+Q+A 2.01 0.00 0.00 -3.97 -1.57 0.00
G1+G2+S+Q+A+0.6V1 1.97 0.00 0.00 -4.06 -1.66 0.00
G1+G2+S+Q+A+0.6V2 2.04 0.00 0.00 -3.88 -1.47 0.00
G1+G2+S+Q+A+0.6V3 1.37 0.00 0.00 -4.39 -1.62 0.00
G1+G2+S+Q+A+0.6V4 2.64 0.00 0.00 -3.56 -1.51 0.00
G1+G2+S+Q+A+D1 1.99 0.00 0.00 -3.99 -1.58 0.00
G1+G2+S+Q+A+D2 2.02 0.00 0.00 -3.96 -1.55 0.00
G1+G2+S+Q+A+D3 1.93 0.00 0.00 -4.04 -1.57 0.00
G1+G2+S+Q+A+D4 2.08 0.00 0.00 -3.91 -1.56 0.00
G1+G2+S+Q+D1 1.99 0.00 0.00 -3.99 -1.58 0.00
G1+G2+S+Q+D2 2.02 0.00 0.00 -3.96 -1.55 0.00
G1+G2+S+Q+D3 1.93 0.00 0.00 -4.04 -1.57 0.00
G1+G2+S+Q+D4 2.08 0.00 0.00 -3.91 -1.56 0.00
G1+G2+S+V1 1.97 0.00 0.00 -4.11 -1.72 0.00
G1+G2+5+V2 2.10 0.00 0.00 -3.81 -1.41 0.00
G1+G2+5+V3 0.97 0.00 0.00 -4.66 -1.65 0.00
G1+G2+S+V4 3.10 0.00 0.00 -3.27 -1.48 0.00

Fundacdo S13




XA N Mx My VX Vy Mt
COMBINAGAC: ) | (ofm) | (gfm) | ) (| (kgfim)
Peso proprio (G1) 2.30 0.00 0.00 -1.02 0.27 0.00

Adicional (G2) 0.00 0.00 0.00 -4.08 2.76 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00

Vento X+ (V1) 0.11 0.00 0.00 0.07 -0.11 0.00
Vento X- (V2) 0.00 0.00 0.00 -0.07 0.11 0.00
Vento Y+ (V3) 0.00 0.00 0.00 -0.28 0.10 0.00
Vento Y- (V4) 0.25 0.00 0.00 0.28 -0.10 0.00
Desaprumo X+ (D1) 0.03 0.00 0.00 0.01 -0.01 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 -0.01 0.01 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 -0.04 0.01 0.00
Desaprumo Y- (D4) 0.02 0.00 0.00 0.04 -0.01 0.00
G1+G2+S 1.34 0.00 0.00 -5.10 3.03 0.00
G1+G2+S5+0.7Q+A 1.34 0.00 0.00 -5.10 3.03 0.00
G1+G2+S+0.7Q+A+0.6V1 1.41 0.00 0.00 -5.06 2.97 0.00
G1+G2+S+0.7Q+A+0.6V2 1.27 0.00 0.00 -5.14 3.09 0.00
G1+G2+S+0.7Q+A+0.6V3 1.19 0.00 0.00 -5.27 3.09 0.00
G1+G2+5+0.7Q+A+0.6V4 1.49 0.00 0.00 -4.93 2.97 0.00
G1+G2+S+0.7Q+A+D1 1.37 0.00 0.00 -5.09 3.02 0.00
G1+G2+S+0.7Q+A+D2 1.31 0.00 0.00 -5.11 3.04 0.00
G1+G2+S+0.7Q+A+D3 1.32 0.00 0.00 -5.14 3.04 0.00
G1+G2+S+0.7Q+A+D4 1.36 0.00 0.00 -5.07 3.02 0.00
G1+G2+S+0.7Q+A+V1 1.45 0.00 0.00 -5.03 2.92 0.00
G1+G2+S+0.7Q+A+V2 1.23 0.00 0.00 -5.17 3.14 0.00
G1+G2+S+0.7Q+A+V3 1.09 0.00 0.00 -5.38 3.13 0.00
G1+G2+S+0.7Q+A+V4 1.59 0.00 0.00 -4.82 2.93 0.00
G1+G2+5+0.7Q+V1 1.45 0.00 0.00 -5.03 2.92 0.00
G1+G2+S+0.7Q+V2 1.23 0.00 0.00 -5.17 3.14 0.00
G1+G2+5+0.7Q+V3 1.09 0.00 0.00 -5.38 3.13 0.00
G1+G2+5+0.7Q+V4 1.59 0.00 0.00 -4.82 2.93 0.00
G1+G2+S+A 1.34 0.00 0.00 -5.10 3.03 0.00
G1+G2+S+A+0.6V1 1.41 0.00 0.00 -5.06 2.97 0.00
G1+G2+S+A+0.6V2 1.27 0.00 0.00 -5.14 3.09 0.00
G1+G2+S+A+0.6V3 1.19 0.00 0.00 -5.27 3.09 0.00
G1+G2+S+A+0.6V4 1.49 0.00 0.00 -4.93 2.97 0.00
G1+G2+S+A+D1 1.37 0.00 0.00 -5.09 3.02 0.00
G1+G2+S+A+D2 1.31 0.00 0.00 -5.11 3.04 0.00
G1+G2+S+A+D3 1.32 0.00 0.00 -5.14 3.04 0.00
G1+G2+S+A+D4 1.36 0.00 0.00 -5.07 3.02 0.00
G1+G2+S+A+V1 1.45 0.00 0.00 -5.03 2.92 0.00
G1+G2+S+A+V2 1.23 0.00 0.00 -5.17 3.14 0.00
G1+G2+S+A+V3 1.09 0.00 0.00 -5.38 3.13 0.00
G1+G2+S+A+V4 1.59 0.00 0.00 -4.82 2.93 0.00
G1+G2+S+D1 1.37 0.00 0.00 -5.09 3.02 0.00
G1+G2+S+D2 1.31 0.00 0.00 -5.11 3.04 0.00
G1+G2+5+D3 1.32 0.00 0.00 -5.14 3.04 0.00
G1+G2+S+D4 1.36 0.00 0.00 -5.07 3.02 0.00
G1+G2+S+Q 1.34 0.00 0.00 -5.10 3.03 0.00
G1+G2+S+Q+0.6V1 1.41 0.00 0.00 -5.06 2.97 0.00
G1+G2+S+Q+0.6V2 1.27 0.00 0.00 -5.14 3.09 0.00
G1+G2+5+Q+0.6V3 1.19 0.00 0.00 -5.27 3.09 0.00
G1+G2+S+Q+0.6V4 1.49 0.00 0.00 -4.93 2.97 0.00
G1+G2+S+Q+A 1.34 0.00 0.00 -5.10 3.03 0.00
G1+G2+S+Q+A+0.6V1 141 0.00 0.00 -5.06 2.97 0.00
G1+G2+S+Q+A+0.6V2 1.27 0.00 0.00 -5.14 3.09 0.00
G1+G2+S5+Q+A+0.6V3 1.19 0.00 0.00 -5.27 3.09 0.00
G1+G2+S+Q+A+0.6V4 1.49 0.00 0.00 -4.93 2.97 0.00
G1+G2+S+Q+A+D1 1.37 0.00 0.00 -5.09 3.02 0.00
G1+G2+S+Q+A+D2 131 0.00 0.00 -5.11 3.04 0.00
G1+G2+S+Q+A+D3 1.32 0.00 0.00 -5.14 3.04 0.00
G1+G2+S+Q+A+D4 1.36 0.00 0.00 -5.07 3.02 0.00
G1+G2+S+Q+D1 1.37 0.00 0.00 -5.09 3.02 0.00
G1+G2+S+Q+D2 1.31 0.00 0.00 -5.11 3.04 0.00
G1+G2+S+Q+D3 1.32 0.00 0.00 -5.14 3.04 0.00




Fundacdo S13

XA N Mx My VX Vy Mt
COMBINAGAO: (M | (gfm) | (kgfm) | (i) (t | (gfim)
G1+G2+5+0+D4 136 0.00 0.00 5,07 3.02 0.00

G1+G2+5+V1 145 0.00 0.00 5,03 2.92 0.00
GL+G2+5+V2 123 0.00 0.00 517 3.14 0.00
G1+G2+5+V3 1.09 0.00 0.00 5.38 3.13 0.00
G1+G2+5+V4 159 0.00 0.00 4.82 2.93 0.00
Fundacédo S14
XA N Mx My VX Vy Mt

COMBINAGAO: (tf) (kgfm) | (kgf.m) (tf) (th) (kgf/m)
Peso proprio (G1) 4.32 0.00 0.00 0.63 0.00 0.00
Adicional (G2) 8.9 0.00 0.00 0.64 0.60 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 0.01 0.12 0.00
Vento X- (V2) 0.00 0.00 0.00 20,01 012 0.00
Vento Y+ (V3) 0.00 0.00 0.00 0.47 0.00 0.00
Vento Y- (V4) 0.03 0.00 0.00 2047 0.00 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 0.05 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 20.05 0.00 0.00
G1+G2+4S 13.26 0.00 0.00 128 0.60 0.00
G1+G2+5+0.7Q+A 13.26 0.00 0.00 128 0.60 0.00
G1+G2+5+0.7Q+A+0.6V1 13.26 0.00 0.00 128 0.67 0.00
G1+G2+5+0.70+A+0.6V2 13.26 0.00 0.00 127 0.53 0.00
G1+G2+5+0.7Q+A+0.6V3 13.24 0.00 0.00 156 0.60 0.00
G1+G2+5+0.7Q+A+0.6V4 13.27 0.00 0.00 1.00 0.60 0.00
G1+G2+5+0.7Q+A+D1 13.26 0.00 0.00 128 0.60 0.00
G1+G2+5+0.7Q+A+D2 13.26 0.00 0.00 128 0.60 0.00
G1+G2+5+0.70+A+D3 13.26 0.00 0.00 133 0.60 0.00
G1+G2+5+0.7Q0+A+D4 13.26 0.00 0.00 123 0.60 0.00
G1+G2+5+0.7Q+A+V1 13.26 0.00 0.00 129 0.72 0.00
G1+G2+5+0.7Q+A+V?2 13.26 0.00 0.00 127 0.48 0.00
G1+G2+5+0.70+AV3 13.23 0.00 0.00 175 0.60 0.00
G1+G2+5+0.7Q+A+V4 13.28 0.00 0.00 0.81 0.60 0.00
GI+G2+5+0.70+V1 13.26 0.00 0.00 1.29 0.72 0.00
G1+G245+0.7Q+V2 13.26 0.00 0.00 127 0.48 0.00
G1+G245+0.7Q+V3 13.23 0.00 0.00 175 0.60 0.00
G1+G2+5+0.7Q0+V4 13.28 0.00 0.00 0.81 0.60 0.00
GL+G2+S+A 13.26 0.00 0.00 128 0.60 0.00
GL+G2+5+A+0.6V1 13.26 0.00 0.00 128 0.67 0.00
GL+G2+S+A+0.6V2 13.26 0.00 0.00 127 0.53 0.00
GL+G2+S+A+0.6V3 13.24 0.00 0.00 156 0.60 0.00
GL+G2+5+A+0.6V4 13.27 0.00 0.00 1.00 0.60 0.00
G1+G2+S+A+D1 13.26 0.00 0.00 128 0.60 0.00
Gl+G2+S+AD2 13.26 0.00 0.00 128 0.60 0.00
Gl+G2+S+A+D3 13.26 0.00 0.00 133 0.60 0.00
GL+G2+S+A+DA 13.26 0.00 0.00 123 0.60 0.00
G1+G24S+AVL 13.26 0.00 0.00 1.29 0.72 0.00
GL+G24S+ANV2 13.26 0.00 0.00 127 0.48 0.00
GL+G2+S+ATV3 13.23 0.00 0.00 175 0.60 0.00
GL+G2+S+A+VA 13.28 0.00 0.00 0.81 0.60 0.00
G1+G2+S+D1 13.26 0.00 0.00 128 0.60 0.00
G1+G2+5+D2 13.26 0.00 0.00 128 0.60 0.00
G1+G2+5+D3 13.26 0.00 0.00 133 0.60 0.00
G1+G2+S+D4 13.26 0.00 0.00 123 0.60 0.00
G1+G2+5+Q 13.26 0.00 0.00 128 0.60 0.00
G1+G2+5+Q+0.6V1 13.26 0.00 0.00 128 0.67 0.00
G1+G2+5+Q+0.6V2 13.26 0.00 0.00 127 0.53 0.00
G1+G2+5+Q+0.6V3 13.24 0.00 0.00 156 0.60 0.00
G1+G245+0+0.6V4 13.27 0.00 0.00 1.00 0.60 0.00
G1+G2+S+OA 13.26 0.00 0.00 128 0.60 0.00
G1+G2+5+Q+A+0.6VI 13.26 0.00 0.00 128 0.67 0.00




Fundacdo S14

. N Mx My VX Vy Mt
G1+G2+S+Q+A+0.6V?2 13.26 0.00 0.00 1.27 0.53 0.00
G1+G2+S+Q+A+0.6V3 13.24 0.00 0.00 1.56 0.60 0.00
G1+G2+S+Q+A+0.6V4 13.27 0.00 0.00 1.00 0.60 0.00

G1+G2+S+Q+A+D1 13.26 0.00 0.00 1.28 0.60 0.00
G1+G2+S+Q+A+D2 13.26 0.00 0.00 1.28 0.60 0.00
G1+G2+S+Q+A+D3 13.26 0.00 0.00 1.33 0.60 0.00
G1+G2+5+Q+A+D4 13.26 0.00 0.00 1.23 0.60 0.00
G1+G2+S+Q+D1 13.26 0.00 0.00 1.28 0.60 0.00
G1+G2+S+Q+D2 13.26 0.00 0.00 1.28 0.60 0.00
G1+G2+S+Q+D3 13.26 0.00 0.00 1.33 0.60 0.00
G1+G2+S+Q+D4 13.26 0.00 0.00 1.23 0.60 0.00
G1+G2+S+V1 13.26 0.00 0.00 1.29 0.72 0.00
G1+G2+S+V2 13.26 0.00 0.00 1.27 0.48 0.00
G1+G2+S+V3 13.23 0.00 0.00 1.75 0.60 0.00
G1+G2+S+V4 13.28 0.00 0.00 0.81 0.60 0.00
Fundacédo S15
A N Mx My VX Vy Mt

COMBINACAO: (tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 1.58 0.00 0.00 0.30 -0.23 0.00
Adicional (G2) 4.11 0.00 0.00 0.78 -0.26 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 -0.05 0.02 0.00
Vento X- (V2) 0.05 0.00 0.00 0.05 -0.02 0.00
Vento Y+ (V3) 0.00 0.00 0.00 0.01 -0.18 0.00
Vento Y- (V4) 0.24 0.00 0.00 -0.01 0.18 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 -0.02 0.00 0.00
Desaprumo X- (D2) 0.02 0.00 0.00 0.02 0.00 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 0.00 -0.02 0.00
Desaprumo Y- (D4) 0.02 0.00 0.00 0.00 0.02 0.00
G1+G2+S 5.69 0.00 0.00 1.08 -0.49 0.00
G1+G2+S+0.7Q+A 5.69 0.00 0.00 1.08 -0.49 0.00
G1+G2+S+0.7Q+A+0.6V1 5.66 0.00 0.00 1.05 -0.47 0.00
G1+G2+S+0.7Q+A+0.6V2 5.72 0.00 0.00 1.11 -0.50 0.00
G1+G2+5+0.7Q+A+0.6V3 5.55 0.00 0.00 1.09 -0.59 0.00
G1+G2+S+0.7Q+A+0.6V4 5.83 0.00 0.00 1.07 -0.38 0.00
G1+G2+S+0.7Q+A+D1 5.67 0.00 0.00 1.06 -0.49 0.00
G1+G2+S+0.7Q+A+D2 5.71 0.00 0.00 1.10 -0.49 0.00
G1+G2+S+0.7Q+A+D3 5.67 0.00 0.00 1.08 -0.51 0.00
G1+G2+S+0.7Q+A+D4 5.71 0.00 0.00 1.08 -0.46 0.00
G1+G2+S+0.7Q+A+V1 5.64 0.00 0.00 1.03 -0.46 0.00
G1+G2+S+0.7Q+A+V2 5.74 0.00 0.00 1.13 -0.51 0.00
G1+G2+S+0.7Q+A+V3 5.45 0.00 0.00 1.10 -0.67 0.00
G1+G2+S+0.7Q+A+V4 5.93 0.00 0.00 1.07 -0.31 0.00
G1+G2+5+0.7Q+V1 5.64 0.00 0.00 1.03 -0.46 0.00
G1+G2+S+0.7Q+V2 5.74 0.00 0.00 1.13 -0.51 0.00
G1+G2+S+0.7Q+V3 5.45 0.00 0.00 1.10 -0.67 0.00
G1+G2+S+0.7Q+V4 5.93 0.00 0.00 1.07 -0.31 0.00
G1+G2+S+A 5.69 0.00 0.00 1.08 -0.49 0.00
G1+G2+S+A+0.6V1 5.66 0.00 0.00 1.05 -0.47 0.00
G1+G2+S+A+0.6V2 5.72 0.00 0.00 1.11 -0.50 0.00
G1+G2+S+A+0.6V3 5.55 0.00 0.00 1.09 -0.59 0.00
G1+G2+S+A+0.6V4 5.83 0.00 0.00 1.07 -0.38 0.00
G1+G2+S+A+D1 5.67 0.00 0.00 1.06 -0.49 0.00
G1+G2+S+A+D2 5.71 0.00 0.00 1.10 -0.49 0.00
G1+G2+S+A+D3 5.67 0.00 0.00 1.08 -0.51 0.00
G1+G2+S+A+D4 5.71 0.00 0.00 1.08 -0.46 0.00
G1+G2+S+A+V1 5.64 0.00 0.00 1.03 -0.46 0.00
G1+G2+S+A+V?2 5.74 0.00 0.00 1.13 -0.51 0.00
G1+G2+S+A+V3 5.45 0.00 0.00 1.10 -0.67 0.00
G1+G2+S+A+V4 5.93 0.00 0.00 1.07 -0.31 0.00
G1+G2+S+D1 5.67 0.00 0.00 1.06 -0.49 0.00




Fundacio S15

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)
G1+G2+S+D2 5.71 0.00 0.00 1.10 -0.49 0.00
G1+G2+S+D3 5.67 0.00 0.00 1.08 -0.51 0.00
G1+G2+S+D4 5.71 0.00 0.00 1.08 -0.46 0.00
G1+G2+S+Q 5.69 0.00 0.00 1.08 -0.49 0.00
G1+G2+S+Q+0.6V1 5.66 0.00 0.00 1.05 -0.47 0.00
G1+G2+S+Q+0.6V2 5.72 0.00 0.00 1.11 -0.50 0.00
G1+G2+S+Q+0.6V3 5.55 0.00 0.00 1.09 -0.59 0.00
G1+G2+S+Q+0.6V4 5.83 0.00 0.00 1.07 -0.38 0.00
G1+G2+S+Q+A 5.69 0.00 0.00 1.08 -0.49 0.00
G1+G2+S+Q+A+0.6V1 5.66 0.00 0.00 1.05 -0.47 0.00
G1+G2+S+Q+A+0.6V2 5.72 0.00 0.00 1.11 -0.50 0.00
G1+G2+S+Q+A+0.6V3 5.55 0.00 0.00 1.09 -0.59 0.00
G1+G2+S+Q+A+0.6V4 5.83 0.00 0.00 1.07 -0.38 0.00
G1+G2+S+Q+A+D1 5.67 0.00 0.00 1.06 -0.49 0.00
G1+G2+S+Q+A+D2 5.71 0.00 0.00 1.10 -0.49 0.00
G1+G2+S+Q+A+D3 5.66 0.00 0.00 1.08 -0.51 0.00
G1+G2+S+Q+A+D4 5.71 0.00 0.00 1.08 -0.46 0.00
G1+G2+S+Q+D1 5.67 0.00 0.00 1.06 -0.49 0.00
G1+G2+S+Q+D2 5.71 0.00 0.00 1.10 -0.49 0.00
G1+G2+S+Q+D3 5.66 0.00 0.00 1.08 -0.51 0.00
G1+G2+S+Q+D4 5.71 0.00 0.00 1.08 -0.46 0.00
G1+G2+S+V1 5.64 0.00 0.00 1.03 -0.46 0.00
G1+G2+S+V2 5.74 0.00 0.00 1.13 -0.51 0.00
G1+G2+S5+V3 5.45 0.00 0.00 1.10 -0.67 0.00
G1+G2+S+V4 5.93 0.00 0.00 1.07 -0.31 0.00

Fundacdo S16
A N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (th) (th (kgf/m)
Peso proprio (G1) 1.40 0.00 0.00 -0.28 -0.14 0.00
Adicional (G2) 3.72 0.00 0.00 -1.18 -0.20 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.07 0.00 0.00 -0.05 -0.01 0.00
Vento X- (V2) 0.00 0.00 0.00 0.05 0.01 0.00
Vento Y+ (V3) 0.00 0.00 0.00 -0.01 -0.16 0.00
Vento Y- (V4) 0.20 0.00 0.00 0.01 0.16 0.00
Desaprumo X+ (D1) 0.02 0.00 0.00 -0.02 0.00 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 0.02 0.00 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 0.00 -0.01 0.00
Desaprumo Y- (D4) 0.02 0.00 0.00 0.00 0.01 0.00
G1+G2+S 5.12 0.00 0.00 -1.46 -0.34 0.00
G1+G2+S+0.7Q+A 5.11 0.00 0.00 -1.46 -0.34 0.00
G1+G2+S+0.7Q+A+0.6V1 5.16 0.00 0.00 -1.49 -0.35 0.00
G1+G2+S+0.7Q+A+0.6V2 5.07 0.00 0.00 -1.43 -0.34 0.00
G1+G2+S+0.7Q+A+0.6V3 4.99 0.00 0.00 -1.47 -0.44 0.00
G1+G2+S+0.7Q+A+0.6V4 5.24 0.00 0.00 -1.46 -0.25 0.00
G1+G2+S+0.7Q+A+D1 5.13 0.00 0.00 -1.48 -0.34 0.00
G1+G2+S+0.7Q+A+D2 5.10 0.00 0.00 -1.44 -0.34 0.00
G1+G2+S+0.7Q+A+D3 5.10 0.00 0.00 -1.46 -0.36 0.00
G1+G2+S+0.7Q+A+D4 5.13 0.00 0.00 -1.46 -0.33 0.00
G1+G2+S+0.7Q+A+V1 5.19 0.00 0.00 -1.51 -0.35 0.00
G1+G2+S+0.7Q+A+V?2 5.04 0.00 0.00 -1.41 -0.34 0.00
G1+G2+S+0.7Q+A+V3 4.91 0.00 0.00 -1.47 -0.51 0.00
G1+G2+S+0.7Q+A+V4 5.32 0.00 0.00 -1.45 -0.18 0.00
G1+G2+S+0.7Q+V1 5.19 0.00 0.00 -1.51 -0.35 0.00
G1+G2+S+0.7Q+V2 5.04 0.00 0.00 -1.41 -0.34 0.00
G1+G2+S+0.7Q+V3 491 0.00 0.00 -1.47 -0.51 0.00
G1+G2+S+0.7Q+V4 5.32 0.00 0.00 -1.45 -0.18 0.00
G1l+G2+S+A 5.12 0.00 0.00 -1.46 -0.34 0.00
G1+G2+S+A+0.6V1 5.16 0.00 0.00 -1.49 -0.34 0.00
G1+G2+S+A+0.6V2 5.07 0.00 0.00 -1.43 -0.34 0.00
G1+G2+S+A+0.6V3 5.00 0.00 0.00 -1.47 -0.44 0.00




Fundacio S16

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)
G1+G2+S+A+0.6V4 5.24 0.00 0.00 -1.46 -0.24 0.00
G1+G2+S+A+D1 5.14 0.00 0.00 -1.48 -0.34 0.00
G1l+G2+S+A+D2 5.10 0.00 0.00 -1.44 -0.34 0.00
G1+G2+S+A+D3 5.10 0.00 0.00 -1.46 -0.36 0.00
G1l+G2+S+A+D4 5.13 0.00 0.00 -1.46 -0.33 0.00
G1+G2+S+A+V1 5.19 0.00 0.00 -1.51 -0.35 0.00
G1+G2+S+A+V2 5.05 0.00 0.00 -1.41 -0.34 0.00
G1l+G2+S+A+V3 4.92 0.00 0.00 -1.47 -0.50 0.00
G1l+G2+S+A+V4 5.32 0.00 0.00 -1.45 -0.18 0.00
G1+G2+S+D1 5.14 0.00 0.00 -1.48 -0.34 0.00
G1+G2+S+D2 5.10 0.00 0.00 -1.44 -0.34 0.00
G1+G2+S+D3 5.10 0.00 0.00 -1.46 -0.36 0.00
G1+G2+S+D4 5.13 0.00 0.00 -1.46 -0.33 0.00
G1+G2+S+Q 5.11 0.00 0.00 -1.46 -0.35 0.00
G1+G2+S+Q+0.6V1 5.16 0.00 0.00 -1.49 -0.35 0.00
G1+G2+S+Q+0.6V2 5.07 0.00 0.00 -1.43 -0.34 0.00
G1+G2+S+Q+0.6V3 4,99 0.00 0.00 -1.47 -0.44 0.00
G1+G2+S+Q+0.6V4 5.24 0.00 0.00 -1.46 -0.25 0.00
G1+G2+S+Q+A 5.11 0.00 0.00 -1.46 -0.35 0.00
G1+G2+S+Q+A+0.6V1 5.16 0.00 0.00 -1.49 -0.35 0.00
G1+G2+S+Q+A+0.6V2 5.07 0.00 0.00 -1.43 -0.34 0.00
G1+G2+S+Q+A+0.6V3 4.99 0.00 0.00 -1.47 -0.44 0.00
G1+G2+S+Q+A+0.6V4 5.24 0.00 0.00 -1.46 -0.25 0.00
G1+G2+S+Q+A+D1 5.13 0.00 0.00 -1.48 -0.35 0.00
G1+G2+S+Q+A+D2 5.09 0.00 0.00 -1.44 -0.34 0.00
G1+G2+S+Q+A+D3 5.10 0.00 0.00 -1.46 -0.36 0.00
G1+G2+S+Q+A+D4 5.13 0.00 0.00 -1.46 -0.33 0.00
G1+G2+S+Q+D1 5.13 0.00 0.00 -1.48 -0.35 0.00
G1+G2+S+Q+D2 5.09 0.00 0.00 -1.44 -0.34 0.00
G1+G2+S+Q+D3 5.10 0.00 0.00 -1.46 -0.36 0.00
G1+G2+S+Q+D4 5.13 0.00 0.00 -1.46 -0.33 0.00
G1+G2+S+V1 5.19 0.00 0.00 -1.51 -0.35 0.00
G1l+G2+S+V2 5.05 0.00 0.00 -1.41 -0.34 0.00
G1+G2+S5+V3 4.92 0.00 0.00 -1.47 -0.50 0.00
G1+G2+S+V4 5.32 0.00 0.00 -1.45 -0.18 0.00

Fundacao S17
XA N Mx My VX Vy Mt

COMBINAGAC: (th | (kgftm) | (kgf.m) (tf) (th) (kgf/m)
Peso préprio (G1) 1.31 0.00 0.00 -0.06 -0.05 0.00
Adicional (G2) 2.29 0.00 0.00 -1.04 -0.07 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 -0.07 0.14 0.00
Vento X- (V2) 0.21 0.00 0.00 0.07 -0.14 0.00
Vento Y+ (V3) 0.00 0.00 0.00 -0.19 0.00 0.00
Vento Y- (V4) 0.22 0.00 0.00 0.19 0.00 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 -0.01 0.02 0.00
Desaprumo X- (D2) 0.03 0.00 0.00 0.01 -0.02 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 -0.02 0.00 0.00
Desaprumo Y- (D4) 0.02 0.00 0.00 0.02 0.00 0.00
G1+G2+S 3.59 0.00 0.00 -1.10 -0.12 0.00
G1+G2+S+0.7Q+A 3.59 0.00 0.00 -1.10 -0.12 0.00
G1+G2+S+0.7Q+A+0.6V1 3.46 0.00 0.00 -1.14 -0.04 0.00
G1+G2+S+0.7Q+A+0.6V2 3.71 0.00 0.00 -1.06 -0.20 0.00
G1+G2+S+0.7Q+A+0.6V3 3.46 0.00 0.00 -1.21 -0.12 0.00
G1+G2+S+0.7Q+A+0.6V4 3.72 0.00 0.00 -0.99 -0.12 0.00
G1+G2+S+0.7Q+A+D1 3.56 0.00 0.00 -1.11 -0.10 0.00
G1+G2+S+0.7Q+A+D2 3.61 0.00 0.00 -1.09 -0.14 0.00
G1+G2+S+0.7Q+A+D3 3.57 0.00 0.00 -1.12 -0.12 0.00
G1+G2+S+0.7Q+A+D4 3.60 0.00 0.00 -1.08 -0.12 0.00
G1+G2+S+0.7Q+A+V1 3.38 0.00 0.00 -1.17 0.02 0.00
G1+G2+S+0.7Q+A+V?2 3.79 0.00 0.00 -1.03 -0.26 0.00




Fundacdo S17

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)
G1+G2+S+0.7Q+A+V3 3.37 0.00 0.00 -1.29 -0.12 0.00
G1+G2+S+0.7Q+A+V4 3.80 0.00 0.00 -0.92 -0.12 0.00
G1+G2+S+0.7Q+V1 3.38 0.00 0.00 -1.17 0.02 0.00
G1+G2+S+0.7Q+V?2 3.79 0.00 0.00 -1.03 -0.26 0.00
G1+G2+S+0.7Q+V3 3.37 0.00 0.00 -1.29 -0.12 0.00
G1+G2+S+0.7Q+V4 3.80 0.00 0.00 -0.92 -0.12 0.00
Gl+G2+S+A 3.59 0.00 0.00 -1.10 -0.12 0.00
G1+G2+S+A+0.6V1 3.47 0.00 0.00 -1.14 -0.04 0.00
G1+G2+S+A+0.6V2 3.72 0.00 0.00 -1.05 -0.20 0.00
G1+G2+S+A+0.6V3 3.46 0.00 0.00 -1.21 -0.12 0.00
G1+G2+S+A+0.6V4 3.72 0.00 0.00 -0.99 -0.12 0.00
G1+G2+S+A+D1 3.57 0.00 0.00 -1.11 -0.10 0.00
G1l+G2+S+A+D2 3.62 0.00 0.00 -1.09 -0.14 0.00
G1+G2+S+A+D3 3.58 0.00 0.00 -1.12 -0.12 0.00
G1l+G2+S+A+D4 3.61 0.00 0.00 -1.08 -0.12 0.00
G1+G2+S+A+V1 3.38 0.00 0.00 -1.17 0.02 0.00
G1+G2+S+A+V2 3.80 0.00 0.00 -1.03 -0.26 0.00
G1l+G2+S+A+V3 3.38 0.00 0.00 -1.28 -0.12 0.00
Gl+G2+S+A+V4 3.81 0.00 0.00 -0.91 -0.12 0.00
G1+G2+S+D1 3.57 0.00 0.00 -1.11 -0.10 0.00
G1+G2+S+D2 3.62 0.00 0.00 -1.09 -0.14 0.00
G1+G2+S+D3 3.58 0.00 0.00 -1.12 -0.12 0.00
G1+G2+S+D4 3.61 0.00 0.00 -1.08 -0.12 0.00
G1+G2+S+Q 3.59 0.00 0.00 -1.10 -0.12 0.00
G1+G2+S+Q+0.6V1 3.46 0.00 0.00 -1.15 -0.04 0.00
G1+G2+S+Q+0.6V2 3.71 0.00 0.00 -1.06 -0.20 0.00
G1+G2+S+Q+0.6V3 3.46 0.00 0.00 -1.21 -0.12 0.00
G1+G2+S+Q+0.6V4 3.72 0.00 0.00 -0.99 -0.12 0.00
G1+G2+S+Q+A 3.59 0.00 0.00 -1.10 -0.12 0.00
G1+G2+S+Q+A+0.6V1 3.46 0.00 0.00 -1.15 -0.04 0.00
G1+G2+S+Q+A+0.6V2 3.71 0.00 0.00 -1.06 -0.20 0.00
G1+G2+S+Q+A+0.6V3 3.46 0.00 0.00 -1.21 -0.12 0.00
G1+G2+S+Q+A+0.6V4 3.72 0.00 0.00 -0.99 -0.12 0.00
G1+G2+S+Q+A+D1 3.56 0.00 0.00 -1.11 -0.10 0.00
G1+G2+S+Q+A+D2 3.61 0.00 0.00 -1.09 -0.14 0.00
G1+G2+S+Q+A+D3 3.57 0.00 0.00 -1.12 -0.12 0.00
G1+G2+S+Q+A+D4 3.60 0.00 0.00 -1.08 -0.12 0.00
G1+G2+S+Q+D1 3.56 0.00 0.00 -1.11 -0.10 0.00
G1+G2+S+Q+D2 3.61 0.00 0.00 -1.09 -0.14 0.00
G1+G2+S+Q+D3 3.57 0.00 0.00 -1.12 -0.12 0.00
G1+G2+S+Q+D4 3.60 0.00 0.00 -1.08 -0.12 0.00
G1+G2+S+V1 3.38 0.00 0.00 -1.17 0.02 0.00
G1+G2+S+V2 3.80 0.00 0.00 -1.03 -0.26 0.00
G1+G2+S+V3 3.38 0.00 0.00 -1.28 -0.12 0.00
G1+G2+S+V4 3.81 0.00 0.00 -0.91 -0.12 0.00

Fundacdo S18
XA N Mx My VX Vy Mt

COMBINAGAOC: (th | (kgftm) | (kgf.m) (tf) (th) (kgf/m)
Peso proprio (G1) 171 0.00 0.00 -0.08 0.21 0.00
Adicional (G2) 2.99 0.00 0.00 -0.86 2.97 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.00 0.00 0.00 -0.24 0.23 0.00
Vento X- (V2) 0.02 0.00 0.00 0.24 -0.23 0.00
Vento Y+ (V3) 0.00 0.00 0.00 0.07 0.01 0.00
Vento Y- (V4) 0.08 0.00 0.00 -0.07 -0.01 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 -0.04 0.03 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 0.04 -0.03 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 0.01 0.00 0.00
Desaprumo Y- (D4) 0.01 0.00 0.00 -0.01 0.00 0.00
G1+G2+S 470 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+0.7Q+A 470 0.00 0.00 -0.94 3.17 0.00




Fundacao S18

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)
G1+G2+S+0.7Q+A+0.6V1 4.69 0.00 0.00 -1.09 3.31 0.00
G1+G2+S+0.7Q+A+0.6V2 471 0.00 0.00 -0.80 3.03 0.00
G1+G2+S+0.7Q+A+0.6V3 4.65 0.00 0.00 -0.90 3.18 0.00
G1+G2+S+0.7Q+A+0.6V4 4.75 0.00 0.00 -0.98 3.17 0.00
G1+G2+S+0.7Q+A+D1 4.70 0.00 0.00 -0.99 3.20 0.00
G1+G2+S+0.7Q+A+D2 4,70 0.00 0.00 -0.90 3.14 0.00
G1+G2+S+0.7Q+A+D3 4.69 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+0.7Q+A+D4 4.71 0.00 0.00 -0.95 3.18 0.00
G1+G2+S+0.7Q+A+V1 4.68 0.00 0.00 -1.18 3.40 0.00
G1+G2+S+0.7Q+A+V?2 4.72 0.00 0.00 -0.70 2.94 0.00
G1+G2+S+0.7Q+A+V3 4.62 0.00 0.00 -0.87 3.18 0.00
G1+G2+S+0.7Q+A+V4 478 0.00 0.00 -1.01 3.16 0.00
G1+G2+S+0.7Q+V1 4.68 0.00 0.00 -1.18 3.40 0.00
G1+G2+S+0.7Q+V?2 4.72 0.00 0.00 -0.70 2.94 0.00
G1+G2+S+0.7Q+V3 4.62 0.00 0.00 -0.87 3.18 0.00
G1+G2+S+0.7Q+V4 478 0.00 0.00 -1.01 3.16 0.00
G1l+G2+S+A 4,70 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+A+0.6V1 4.69 0.00 0.00 -1.09 3.31 0.00
G1+G2+S+A+0.6V2 4.71 0.00 0.00 -0.80 3.03 0.00
G1+G2+S+A+0.6V3 4.65 0.00 0.00 -0.90 3.18 0.00
G1+G2+S+A+0.6V4 4.75 0.00 0.00 -0.99 3.17 0.00
G1+G2+S+A+D1 4.70 0.00 0.00 -0.99 3.20 0.00
G1l+G2+S+A+D2 4.70 0.00 0.00 -0.90 3.14 0.00
G1+G2+S+A+D3 4.69 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+A+D4 4.71 0.00 0.00 -0.95 3.18 0.00
G1+G2+S+A+V1 4.68 0.00 0.00 -1.18 3.41 0.00
G1l+G2+S+A+V2 4.72 0.00 0.00 -0.70 2.94 0.00
G1l+G2+S+A+V3 4.62 0.00 0.00 -0.87 3.18 0.00
G1l+G2+S+A+V4 4.78 0.00 0.00 -1.01 3.16 0.00
G1+G2+S+D1 4.70 0.00 0.00 -0.99 3.20 0.00
G1+G2+S+D2 4.70 0.00 0.00 -0.90 3.14 0.00
G1+G2+S+D3 4.69 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+D4 4.71 0.00 0.00 -0.95 3.18 0.00
G1+G2+S+Q 4.70 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+Q+0.6V1 4.69 0.00 0.00 -1.09 3.31 0.00
G1+G2+S+Q+0.6V2 4.71 0.00 0.00 -0.80 3.03 0.00
G1+G2+S+Q+0.6V3 4.65 0.00 0.00 -0.90 3.18 0.00
G1+G2+S+Q+0.6V4 4.75 0.00 0.00 -0.98 3.16 0.00
G1+G2+S+Q+A 4.70 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+Q+A+0.6V1 4.69 0.00 0.00 -1.09 3.31 0.00
G1+G2+S+Q+A+0.6V2 4.71 0.00 0.00 -0.80 3.03 0.00
G1+G2+S+Q+A+0.6V3 4.65 0.00 0.00 -0.90 3.18 0.00
G1+G2+S+Q+A+0.6V4 4.75 0.00 0.00 -0.98 3.16 0.00
G1+G2+S+Q+A+D1 4,70 0.00 0.00 -0.99 3.20 0.00
G1+G2+S+Q+A+D2 4.70 0.00 0.00 -0.90 3.14 0.00
G1+G2+S+Q+A+D3 4.69 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+Q+A+D4 471 0.00 0.00 -0.95 3.18 0.00
G1+G2+S+Q+D1 4,70 0.00 0.00 -0.99 3.20 0.00
G1+G2+S+Q+D2 4,70 0.00 0.00 -0.90 3.14 0.00
G1+G2+S+Q+D3 4.69 0.00 0.00 -0.94 3.17 0.00
G1+G2+S+Q+D4 4.71 0.00 0.00 -0.95 3.18 0.00
G1+G2+S+V1 4.68 0.00 0.00 -1.18 3.41 0.00
G1+G2+S+V?2 472 0.00 0.00 -0.70 2.94 0.00
G1+G2+S+V3 4.62 0.00 0.00 -0.87 3.18 0.00
G1+G2+S+V4 4.78 0.00 0.00 -1.01 3.16 0.00

Fundacio S19
XA N Mx My VX Vy Mt

COMBINAGAOC: th | (kgfm) | (kgf.m) (th (th (kgf/m)
Peso préprio (G1) 1.26 0.00 0.00 -0.11 0.00 0.00
Adicional (G2) 1.84 0.00 0.00 -0.03 0.08 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00




Fundac&o S19

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)
Vento X+ (V1) 0.00 0.00 0.00 0.00 0.16 0.00
Vento X- (V2) 0.01 0.00 0.00 0.00 -0.16 0.00
Vento Y+ (V3) 0.00 0.00 0.00 -0.03 0.00 0.00
Vento Y- (V4) 0.35 0.00 0.00 0.03 0.00 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 0.00 0.02 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 0.00 -0.02 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 -0.01 0.00 0.00
Desaprumo Y- (D4) 0.04 0.00 0.00 0.01 0.00 0.00
G1+G2+S 3.10 0.00 0.00 -0.13 0.09 0.00
G1+G2+S+0.7Q+A 3.10 0.00 0.00 -0.13 0.09 0.00
G1+G2+S+0.7Q+A+0.6V1 3.10 0.00 0.00 -0.13 0.19 0.00
G1+G2+S+0.7Q+A+0.6V2 3.11 0.00 0.00 -0.14 -0.01 0.00
G1+G2+S+0.7Q+A+0.6V3 2.89 0.00 0.00 -0.16 0.09 0.00
G1+G2+S+0.7Q+A+0.6V4 3.31 0.00 0.00 -0.11 0.09 0.00
G1+G2+S+0.7Q+A+D1 3.10 0.00 0.00 -0.14 0.11 0.00
G1+G2+S+0.7Q+A+D2 3.10 0.00 0.00 -0.13 0.07 0.00
G1+G2+S+0.7Q+A+D3 3.06 0.00 0.00 -0.15 0.09 0.00
G1+G2+S+0.7Q+A+D4 3.14 0.00 0.00 -0.12 0.09 0.00
G1+G2+S+0.7Q+A+V1 3.09 0.00 0.00 -0.13 0.25 0.00
G1+G2+S+0.7Q+A+V2 3.11 0.00 0.00 -0.14 -0.07 0.00
G1+G2+S+0.7Q+A+V3 2.75 0.00 0.00 -0.17 0.09 0.00
G1+G2+S+0.7Q+A+V4 3.45 0.00 0.00 -0.10 0.09 0.00
G1+G2+S+0.7Q+V1 3.09 0.00 0.00 -0.13 0.25 0.00
G1+G2+S+0.7Q+V2 3.11 0.00 0.00 -0.14 -0.07 0.00
G1+G2+S+0.7Q+V3 2.75 0.00 0.00 -0.17 0.09 0.00
G1+G2+S+0.7Q+V4 3.45 0.00 0.00 -0.10 0.09 0.00
G1+G2+S+A 3.10 0.00 0.00 -0.13 0.09 0.00
G1+G2+S+A+0.6V1 3.10 0.00 0.00 -0.13 0.19 0.00
G1+G2+S+A+0.6V2 3.11 0.00 0.00 -0.14 -0.01 0.00
G1+G2+S+A+0.6V3 2.89 0.00 0.00 -0.16 0.09 0.00
G1+G2+S+A+0.6V4 3.31 0.00 0.00 -0.11 0.09 0.00
G1+G2+S+A+D1 3.10 0.00 0.00 -0.14 0.11 0.00
G1l+G2+S+A+D2 3.10 0.00 0.00 -0.13 0.07 0.00
G1+G2+S+A+D3 3.06 0.00 0.00 -0.15 0.09 0.00
G1+G2+S+A+D4 3.14 0.00 0.00 -0.12 0.09 0.00
G1+G2+S+A+V1 3.09 0.00 0.00 -0.13 0.25 0.00
G1+G2+S+A+V2 3.11 0.00 0.00 -0.14 -0.07 0.00
G1+G2+S+A+V3 2.75 0.00 0.00 -0.17 0.09 0.00
G1+G2+S+A+V4 3.45 0.00 0.00 -0.10 0.09 0.00
G1+G2+S+D1 3.10 0.00 0.00 -0.14 0.11 0.00
G1+G2+S+D2 3.10 0.00 0.00 -0.13 0.07 0.00
G1+G2+S+D3 3.06 0.00 0.00 -0.15 0.09 0.00
G1+G2+S+D4 3.14 0.00 0.00 -0.12 0.09 0.00
G1+G2+S+Q 3.10 0.00 0.00 -0.14 0.09 0.00
G1+G2+S+Q+0.6V1 3.10 0.00 0.00 -0.13 0.19 0.00
G1+G2+S+Q+0.6V2 3.11 0.00 0.00 -0.14 -0.01 0.00
G1+G2+S+Q+0.6V3 2.89 0.00 0.00 -0.16 0.09 0.00
G1+G2+S+Q+0.6V4 3.31 0.00 0.00 -0.11 0.09 0.00
G1+G2+S+Q+A 3.10 0.00 0.00 -0.14 0.09 0.00
G1+G2+S+Q+A+0.6V1 3.10 0.00 0.00 -0.13 0.19 0.00
G1+G2+S+Q+A+0.6V2 3.11 0.00 0.00 -0.14 -0.01 0.00
G1+G2+S+Q+A+0.6V3 2.89 0.00 0.00 -0.16 0.09 0.00
G1+G2+S+Q+A+0.6V4 3.31 0.00 0.00 -0.11 0.09 0.00
G1+G2+S+Q+A+D1 3.10 0.00 0.00 -0.14 0.11 0.00
G1+G2+S+Q+A+D2 3.10 0.00 0.00 -0.13 0.07 0.00
G1+G2+S+Q+A+D3 3.06 0.00 0.00 -0.15 0.09 0.00
G1+G2+S+Q+A+D4 3.14 0.00 0.00 -0.12 0.09 0.00
G1+G2+S+Q+D1 3.10 0.00 0.00 -0.14 0.11 0.00
G1+G2+S+Q+D2 3.10 0.00 0.00 -0.13 0.07 0.00
G1+G2+S+Q+D3 3.06 0.00 0.00 -0.15 0.09 0.00
G1+G2+S+Q+D4 3.14 0.00 0.00 -0.12 0.09 0.00
G1+G2+S+V1 3.09 0.00 0.00 -0.13 0.25 0.00
G1+G2+S+V?2 3.11 0.00 0.00 -0.14 -0.07 0.00
G1+G2+S+V3 2.75 0.00 0.00 -0.17 0.09 0.00




Fundac&o S19

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)

G1+G2+S+V4 3.45 0.00 0.00 -0.10 0.09 0.00
Fundacao S20
XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (th) (th (kgf/m)
Peso proprio (G1) 1.80 0.00 0.00 0.14 0.30 0.00
Adicional (G2) 4.89 0.00 0.00 3.05 7.58 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.04 0.00 0.00 -0.25 -0.18 0.00
Vento X- (V2) 0.00 0.00 0.00 0.25 0.18 0.00
Vento Y+ (V3) 0.00 0.00 0.00 -0.05 0.05 0.00
Vento Y- (V4) 0.07 0.00 0.00 0.05 -0.05 0.00
Desaprumo X+ (D1) 0.00 0.00 0.00 -0.05 -0.04 0.00
Desaprumo X- (D2) 0.01 0.00 0.00 0.05 0.04 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo Y- (D4) 0.01 0.00 0.00 0.00 0.00 0.00
G1+G2+S 6.68 0.00 0.00 3.20 7.88 0.00
G1+G2+S+0.7Q+A 6.68 0.00 0.00 3.20 7.88 0.00
G1+G2+S+0.7Q+A+0.6V1 6.71 0.00 0.00 3.05 7.77 0.00
G1+G2+S+0.7Q+A+0.6V2 6.66 0.00 0.00 3.34 7.99 0.00
G1+G2+S+0.7Q+A+0.6V3 6.64 0.00 0.00 3.17 7.91 0.00
G1+G2+S+0.7Q+A+0.6V4 6.72 0.00 0.00 3.23 7.85 0.00
G1+G2+S+0.7Q+A+D1 6.68 0.00 0.00 3.15 7.84 0.00
G1+G2+S+0.7Q+A+D2 6.69 0.00 0.00 3.25 7.92 0.00
G1+G2+S+0.7Q+A+D3 6.68 0.00 0.00 3.19 7.88 0.00
G1+G2+S+0.7Q+A+D4 6.69 0.00 0.00 3.20 7.89 0.00
G1+G2+S+0.7Q+A+V1 6.73 0.00 0.00 2.95 7.70 0.00
G1+G2+S+0.7Q+A+V?2 6.64 0.00 0.00 3.44 8.06 0.00
G1+G2+S+0.7Q+A+V3 6.62 0.00 0.00 3.15 7.93 0.00
G1+G2+S+0.7Q+A+V4 6.75 0.00 0.00 3.25 7.83 0.00
G1+G2+S+0.7Q+V1 6.73 0.00 0.00 2.95 7.70 0.00
G1+G2+S+0.7Q+V2 6.64 0.00 0.00 3.44 8.06 0.00
G1+G2+S+0.7Q+V3 6.62 0.00 0.00 3.15 7.93 0.00
G1+G2+S+0.7Q+V4 6.75 0.00 0.00 3.25 7.83 0.00
Gl+G2+S+A 6.68 0.00 0.00 3.20 7.88 0.00
G1+G2+S+A+0.6V1 6.71 0.00 0.00 3.05 7.77 0.00
G1+G2+S+A+0.6V2 6.66 0.00 0.00 3.34 7.99 0.00
G1+G2+S+A+0.6V3 6.64 0.00 0.00 3.17 7.91 0.00
G1+G2+S+A+0.6V4 6.72 0.00 0.00 3.23 7.85 0.00
G1+G2+S+A+D1 6.68 0.00 0.00 3.15 7.84 0.00
G1+G2+S+A+D2 6.69 0.00 0.00 3.25 7.92 0.00
G1+G2+S+A+D3 6.68 0.00 0.00 3.19 7.88 0.00
G1+G2+S+A+D4 6.69 0.00 0.00 3.20 7.89 0.00
G1+G2+S+A+V1 6.73 0.00 0.00 2.95 7.70 0.00
G1+G2+S+A+V2 6.64 0.00 0.00 3.44 8.06 0.00
G1+G2+S+A+V3 6.62 0.00 0.00 3.15 7.93 0.00
G1+G2+S+A+V4 6.75 0.00 0.00 3.25 7.83 0.00
G1+G2+S+D1 6.68 0.00 0.00 3.15 7.84 0.00
G1+G2+S+D2 6.69 0.00 0.00 3.25 7.92 0.00
G1+G2+S+D3 6.68 0.00 0.00 3.19 7.88 0.00
G1+G2+S+D4 6.69 0.00 0.00 3.20 7.89 0.00
G1+G2+S+Q 6.68 0.00 0.00 3.20 7.88 0.00
G1+G2+S+Q+0.6V1 6.71 0.00 0.00 3.05 7.77 0.00
G1+G2+S+Q+0.6V2 6.66 0.00 0.00 3.34 7.99 0.00
G1+G2+S+Q+0.6V3 6.64 0.00 0.00 3.17 7.91 0.00
G1+G2+S+Q+0.6V4 6.72 0.00 0.00 3.23 7.85 0.00
G1+G2+S+Q+A 6.68 0.00 0.00 3.20 7.88 0.00
G1+G2+S+Q+A+0.6V1 6.71 0.00 0.00 3.05 7.77 0.00
G1+G2+S+Q+A+0.6V2 6.66 0.00 0.00 3.34 7.99 0.00
G1+G2+S+Q+A+0.6V3 6.64 0.00 0.00 3.17 7.91 0.00
G1+G2+S+Q+A+0.6V4 6.72 0.00 0.00 3.23 7.85 0.00
G1+G2+S+Q+A+D1 6.68 0.00 0.00 3.15 7.84 0.00




Fundacéo S20

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)
G1+G2+S+Q+A+D2 6.69 0.00 0.00 3.25 7.92 0.00
G1+G2+S+Q+A+D3 6.68 0.00 0.00 3.19 7.88 0.00
G1+G2+S+Q+A+D4 6.69 0.00 0.00 3.20 7.89 0.00
G1+G2+S+Q+D1 6.68 0.00 0.00 3.15 7.84 0.00
G1+G2+S+Q+D2 6.69 0.00 0.00 3.25 7.92 0.00
G1+G2+S+Q+D3 6.68 0.00 0.00 3.19 7.88 0.00
G1+G2+S+Q+D4 6.69 0.00 0.00 3.20 7.89 0.00
Gl+G2+S+V1 6.73 0.00 0.00 2.95 7.70 0.00
Gl1l+G2+S+V2 6.64 0.00 0.00 3.44 8.06 0.00
G1+G2+S5+V3 6.62 0.00 0.00 3.15 7.93 0.00
G1+G2+S+V4 6.75 0.00 0.00 3.25 7.83 0.00

Fundacdo S21
XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (th) (th (kgf/m)
Peso proprio (G1) 1.36 0.00 0.00 -0.01 0.05 0.00
Adicional (G2) 2.70 0.00 0.00 -2.66 0.64 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.00 0.00 0.00 0.00 0.00 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.17 0.00 0.00 -0.01 0.14 0.00
Vento X- (V2) 0.00 0.00 0.00 0.01 -0.14 0.00
Vento Y+ (V3) 0.00 0.00 0.00 -0.06 0.00 0.00
Vento Y- (V4) 0.14 0.00 0.00 0.06 0.00 0.00
Desaprumo X+ (D1) 0.02 0.00 0.00 0.00 0.02 0.00
Desaprumo X- (D2) 0.00 0.00 0.00 0.00 -0.02 0.00
Desaprumo Y+ (D3) 0.00 0.00 0.00 -0.01 0.00 0.00
Desaprumo Y- (D4) 0.01 0.00 0.00 0.01 0.00 0.00
G1+G2+S 4.06 0.00 0.00 -2.67 0.69 0.00
G1+G2+S+0.7Q+A 4.06 0.00 0.00 -2.67 0.69 0.00
G1+G2+S+0.7Q+A+0.6V1 4.17 0.00 0.00 -2.68 0.78 0.00
G1+G2+S+0.7Q+A+0.6V2 3.96 0.00 0.00 -2.66 0.61 0.00
G1+G2+S+0.7Q+A+0.6V3 3.98 0.00 0.00 -2.71 0.69 0.00
G1+G2+S+0.7Q+A+0.6V4 4.14 0.00 0.00 -2.64 0.69 0.00
G1+G2+S+0.7Q+A+D1 4.08 0.00 0.00 -2.67 0.71 0.00
G1+G2+S+0.7Q+A+D2 4.04 0.00 0.00 -2.67 0.67 0.00
G1+G2+S+0.7Q+A+D3 4.05 0.00 0.00 -2.68 0.69 0.00
G1+G2+S+0.7Q+A+D4 4.07 0.00 0.00 -2.66 0.69 0.00
G1+G2+S+0.7Q+A+V1 4.23 0.00 0.00 -2.68 0.84 0.00
G1+G2+S+0.7Q+A+V?2 3.89 0.00 0.00 -2.66 0.55 0.00
G1+G2+S+0.7Q+A+V3 3.92 0.00 0.00 -2.73 0.69 0.00
G1+G2+S+0.7Q+A+V4 4.20 0.00 0.00 -2.61 0.70 0.00
G1+G2+S+0.7Q+V1 4.23 0.00 0.00 -2.68 0.84 0.00
G1+G2+S+0.7Q+V?2 3.89 0.00 0.00 -2.66 0.55 0.00
G1+G2+S+0.7Q+V3 3.92 0.00 0.00 -2.73 0.69 0.00
G1+G2+S+0.7Q+V4 4.20 0.00 0.00 -2.61 0.70 0.00
Gl+G2+S+A 4.06 0.00 0.00 -2.67 0.69 0.00
G1+G2+S+A+0.6V1 417 0.00 0.00 -2.68 0.78 0.00
G1+G2+S+A+0.6V2 3.96 0.00 0.00 -2.66 0.61 0.00
G1+G2+S+A+0.6V3 3.98 0.00 0.00 -2.71 0.69 0.00
G1+G2+S+A+0.6V4 414 0.00 0.00 -2.64 0.69 0.00
G1+G2+S+A+D1 4.08 0.00 0.00 -2.67 0.71 0.00
G1+G2+S+A+D2 4.04 0.00 0.00 -2.67 0.67 0.00
G1+G2+S+A+D3 4.05 0.00 0.00 -2.68 0.69 0.00
G1+G2+S+A+D4 4.07 0.00 0.00 -2.66 0.69 0.00
G1+G2+S+A+V1 4.23 0.00 0.00 -2.68 0.84 0.00
G1+G2+S+A+V2 3.89 0.00 0.00 -2.66 0.55 0.00
G1+G2+S+A+V3 3.92 0.00 0.00 -2.73 0.69 0.00
G1+G2+S+A+V4 4.20 0.00 0.00 -2.61 0.70 0.00
G1+G2+S+D1 4.08 0.00 0.00 -2.67 0.71 0.00
G1+G2+S+D2 4.04 0.00 0.00 -2.67 0.67 0.00
G1+G2+S+D3 4.05 0.00 0.00 -2.68 0.69 0.00
G1+G2+S+D4 4.07 0.00 0.00 -2.66 0.69 0.00
G1+G2+S+Q 4.06 0.00 0.00 -2.67 0.69 0.00




Fundacdo S21

XA N Mx My VX Vy Mt

COMBINAGAC: th | (kefm) | (kgf.m) (t) (th (kgf/m)
G1+G2+S+Q+0.6V1 417 0.00 0.00 -2.68 0.78 0.00
G1+G2+S+Q+0.6V2 3.96 0.00 0.00 -2.66 0.61 0.00
G1+G2+S+Q+0.6V3 3.98 0.00 0.00 -2.71 0.69 0.00
G1+G2+S+Q+0.6V4 4.14 0.00 0.00 -2.64 0.69 0.00
G1+G2+S+Q+A 4.06 0.00 0.00 -2.67 0.69 0.00
G1+G2+S+Q+A+0.6V1 417 0.00 0.00 -2.68 0.78 0.00
G1+G2+S+Q+A+0.6V2 3.96 0.00 0.00 -2.66 0.61 0.00
G1+G2+S+Q+A+0.6V3 3.98 0.00 0.00 -2.71 0.69 0.00
G1+G2+S+Q+A+0.6V4 4.14 0.00 0.00 -2.64 0.69 0.00
G1+G2+S+Q+A+D1 4.08 0.00 0.00 -2.67 0.71 0.00
G1+G2+S+Q+A+D2 4.04 0.00 0.00 -2.67 0.67 0.00
G1+G2+S+Q+A+D3 4.05 0.00 0.00 -2.68 0.69 0.00
G1+G2+S+Q+A+D4 4.07 0.00 0.00 -2.66 0.69 0.00
G1+G2+S+Q+D1 4.08 0.00 0.00 -2.67 0.71 0.00
G1+G2+S+Q+D2 4.04 0.00 0.00 -2.67 0.67 0.00
G1+G2+S+Q+D3 4.05 0.00 0.00 -2.68 0.69 0.00
G1+G2+S+Q+D4 4.07 0.00 0.00 -2.66 0.69 0.00
G1l+G2+S5+V1 4.23 0.00 0.00 -2.68 0.84 0.00
G1+G2+S+V2 3.89 0.00 0.00 -2.66 0.55 0.00
G1+G2+S+V3 3.92 0.00 0.00 -2.73 0.69 0.00
G1+G2+S+V4 4.20 0.00 0.00 -2.61 0.70 0.00

Legenda:

Wb = W /\m,, M
(‘\‘ - Caso: indica o caso de carregamento na qual seréo apresentados os esforcos atuantes;

- Elemento: nome da fundagdo;

- N: esforco axial na fundacéo;

- Mx: momento fletor na base do pilar, atuante no plano paralelo a dimens&o H do pilar;
- My: momento fletor na base do pilar, atuante no plano paralelo & dimens&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.

Wi




Quadro de Cargas dos Pilares

Baldrame Respaldo Laje cobertura Cumeeira maior
Pilares NPos (tf) | NNeg | NPos (tf) | NNeg | NPos (tf) | NNeg | NPos (tf) | NNeg
P1 3.42 0.00
P2 0.00 -0.53 0.00 -0.88
P3 1.35 0.00 0.00 -0.30
P4 4.15 0.00
P5 0.00 -0.31 0.00 -0.39 0.00 -1.99
P6 2.32 0.00
P7 8.10 0.00
P8 10.66 0.00 5.92 0.00 1.52 0.00
P9 18.66 0.00 6.88 0.00 1.39 0.00
P10 11.16 0.00
P11 9.85 0.00
P12 3.10 0.00 1.60 -0.01
P13 1.59 0.00 3.29 0.00
P14 13.28 0.00 11.22 0.00 9.62 0.00 9.55 0.00
P15 5.93 0.00 3.62 0.00
P16 5.32 0.00 2.46 0.00
P17 3.81 0.00 2.31 0.00
P18 4.78 0.00 1.52 0.00
P19 3.45 0.00 0.50 -0.17 0.00 -1.13 0.00 -1.24
P20 6.75 0.00 2.07 0.00
P21 4.23 0.00 2.49 0.00




Pavimento Baldrame



Relatdrio de calculo das sapatas

Baldrame fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =3.00 cm
Esforgos Pressdes(kgficm?) Estabilidade Dimensionamento
Psolo Tombamento Deslizamento | Arranc. | Dir.B | Dir. H
ve | e |Carga Dir.B | Dir.H DI'; DJ' Md | Md
Nome MH | FH Carga Padm S!gl Msd Msd Fsd Fsd Nt Azs Azs
(kgf.m) | (tf) total Sig2 Mrd Mrd Frd Frd Ns (cm#m) | (cm?/m)
(tf) Sig3 Cond. Cond. Ns>Nt A’'s A’'s
: Cond. | Cond. ) )
Sig4 (1.5) (1.5) 15 | (5) (cm#m) | (cm?/m)
111
81.04 81.04 | 086 | 0.94 198479 | 1984.79
s7 gi'gj 8'82 gig 1.50 ii; 3887.42 | 3887.42 | 3.90 | 3.90 363 | 363
0410 : o 47.97 4797 | 453 | 415 000 | 0.00
1.18
106.56 | 10656 | 1.27 | 151 1084.79 | 1984.79
S8 igggg 1;1 iggg 1.50 iig 569042 | 569042 | 4.87 | 4.87 363 | 363
56 1L : T 53.40 5340 | 384 | 3.22 0.00 | 0.00
1.32
9330 | 186.60 | 1.35| 056 3890.20 | 3890.20
s9 lgggg égg %igg 1.50 igg 1211924 | 1370001 | 8.07 | 8.07 683 | 6.04
001 0. : e 129.90 7342 | 597 | 1452 000 | 0.00
113
111.61 | 11161 | 042 | 2.85 1084.79 | 1984.79
510 mgi g'gé Eéﬁ 1.50 14218 631833 | 6318.33 | 540 | 5.40 375 | 3.75
6112, : oo 56.61 56.61 | 13.00 | 1.89 0.00 | 0.00
1.10
98.47 9847 | 048 | 0.69 1084.79 | 1984.79
s11 ggj; g'gg ﬁf? 1.50 15‘8‘ 5306.21 | 530621 | 4.87 | 4.87 363 | 363
4710 : o 53.89 53.80 | 10.07 | 7.08 000 | 0.00
0.36
23.74 3613 | 1.72 | 4.67 2858.10 | 2858.10
s12 ggg 41125 gig 1.50 82513 2827.26 | 308428 | 7.43 | 7.3 540 | 495
1314 : o 119.08 8537 | 414 | 153 0.00 | 0.00
0.25
13.25 1855 | 314 | 538 3890.20 | 3890.20
s13 ﬁég gég igg 1.50 822 244873 | 265279 | 842 | 8.42 683 | 6.30
5515 : oo 18484 | 14303 | 269 | 157 000 | 0.00
0.00
66.42 | 0.72 | 13.28 0.00 66421 13284
S14 | 13084 [1.75 | 1384 | 90| 000 0.00 0.00
B84 1L : 000 |100000.00 | 10000000
1.15
29,64 5027 | 067 | 1.13 1084.79 | 1984.79
si5 égg;‘ (1”13; 238 1.50 ﬁg 217629 | 267851 | 2.81 | 2.81 363 | 363
271 : T 73.43 4519 | 422 | 2.48 0.00 | 0.00
117
26.59 5318 | 051 | 151 1084.79 | 1984.79
s16 égg% (1)21 ggg 1.50 iig 1793.37 | 224171 | 2.43 | 2.43 363 | 363
22 |1 : Lo 67.45 4215 | 480 | 161 000 | 0.00
0.99
19.02 3804 | 026 | 1.29 1084.79 | 1984.79
s17 ég'g‘;’ (l)gg ig% 1.50 Hg 119960 | 1526.88 | 2.08 | 2.08 363 | 363
0711 : o 63.08 4014 | 805 | 1.62 000 | 0.00
0.55
31.87 5576 | 340 | 1.18 1084.79 | 1984.79
si8 gég; f‘l‘; g;i 1.50 822 3013.66 | 348950 | 5.64 | 564 412 | 363
7L : oo 9457 6258 | 1.66 | 477 000 | 0.00
0.02
17.27 3454 | 025 017 1084.79 | 1984.79
s19 ézgz g'ig j'gi 1.50 1(1)% 1103.38 | 140430 | 2.08 | 2.08 363 | 363
54.10. : T 63.89 4066 | 827 | 12.31 000 | 0.00
0.43 49.50 7875 | 8.06 | 3.44 4895.25 | 4667.14
$20 ;‘g?g g'gg 18;8 150 | 045 747040 |  7985.60 | 12.14 | 12.14 821 | 7.48
753 : 0.48 150.91 | 101.40 | 1.51 | 3.53 000 | 0.00




Esforcos Pressfes(kgf/cm?) Estabilidade Dimensionamento

Psolo Tombamento Deslizamento | Arranc. | Dir.B | Dir.H

MB FB Carga Dir.B Dir. H Dér' D:' Md Md

Nome MH FH Cargla padm S!gl Msd Msd Fsd Fsd Nt Azs Azs
(kgf.m) | (tf) tota Sig2 Mrd Mrd Frd Frd Ns (cm#m) | (cm?/m)

(tf) Sig3 Cond. Cond. Ns>Nt A's A's

. Cond. | Cond. ) )
Sig4 (1.5) (1.5) (15) | (1.5) (cm?m) | (cm3/m)

0.46

0.65 2117 4235| 084 | 2.73 1984.79 | 1984.79

sa1 | 3l 10801 325 aso| 09 | 215125 | 255461 | 410 410 363 | 363
: : : 0'72 101.60 60.33 | 4.90 | 1.50 0.00 0.00




Calculo dos Pilares

Baldrame fck =300.00 kgf/cm? E = 260716 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr=1.50cm
Dados Resultados
MBd
lib Nd | topo padtopo As
vine méx MBd MBsdtopo adcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Segao lih (tf_) MHd MB2d Processo de Calculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro Y
Zr base MHsdbase MH2d arn?ad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
845
160.00 EL | 11.11 952 845 42 245
18.45 7.38 0 0 21 | Msd(x) =887 kgf.m 24125
30.00 42 | Msd(y) = 1033 kgf.m 2.45
P7 X 80.00 33 29125
30.00 . RR 0.06 1033 1033 3 ~ .
: 9.23 0.00 0 620 Z Mrd(x) = 2961 kgf.m
0.00 0 Mrd(y) = 3447 kgf.m 0.5
0 | Mrd/Msd=3.34
1433
80.00 RR | 1452 1436 860 49 245
P8 | sooo | 8000 RR | 008 1652 1585 : 20125
: 9.23 0.00 0 951 9 Mrd(x) = 3193 kgf.m
0.30 0 Mrd(y) = 3414 kgf.m 0.5
1| Mrd/Msd=2.15
1505
80.00 RR | 3070 1505 903 99 157
18.45 18.25 0 0 49 | Msd(x) = 1925 kgf.m 26100
15.00 99 | Msd(y) =423 kgf.m 1.57
"1 ato | 8000 RR | 032 581 352 > 2510.0
' 9.23 0.00 0 211 : Mrd(x) = 1930 kgf.m
0.00 0 1 Mrd(y) = 424 kgf.m 07
Mrd/Msd=1.00
363
160.00 EL | 1525 465 363 57 245
18.45 10.04 0 0 28 | Msd(x) =363 kgf.m 24125
30.00 57 | Msd(y) = 3190 kgf.m 245
PO 0%, | 8000 RR | 008 3134 3134 % 28125
' 9.23 0.00 0 1880 13 Mrd(x) = 505 kgf.m
0.00 0 Mrd(y) = 4434 kgf.m 05
2 | Mrd/Msd=1.39
505
160.00 EL | 1359 532 505 54 2.45
18.45 8.59 0 0 27 | Msd(x) =505 kgf.m 24125
30.00 54 | Msd(y) = 882 kgf.m 245
P1l 30)(00 80.00 RR 0.07 828 828 22 29125
: 9.23 0.00 0 497 7 Mrd(x) = 2338 kgf.m
0.00 0 Mrd(y) = 4080 kgf.m 0.5
0| Mrd/Msd=4.63
80.00 RR 4.24 1911 ﬁgg 5 4.02
oo | 1203 0.36 0 0 g Msd(x) = 1836 kgf.m 20160
P12 | X > | Msd(y) = 5142 kgf.m 4.02
80.00 RR 0.02 5137 2916.0
35.00 701 0 5137 0
. 0.00 3082 1 | Mrd(x) = 1866 kgf.m
0.00 0 0 | Mrd(y) = 5226 kgf.m 1.0




Dados Resultados
. MBd Madtopo As
lib Nd topo Mad
vine mMéx MBd MBsdtopo adcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Secao lih (tf_) MHd MB2d Processo de Calculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro o
7r base MHsdbase MH2d arrr?ad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
Mrd/Msd=1.02
3480
80.00 RR 200 3490 2088 5 4.02
3500 | 8000 RR 0.01 5945 5945 0 B :
: 7.91 0.00 0 3567 1 Mrd(x) = 3506 kgf.m
0.00 0 Mrd(y) = 5994 kgf.m 1.4
0| Mrd/Msd=1.01
0
1034.00 EL | 21gp 810 0 0
15.76 0 0 0
15.00 0
P14 X 0 Erro D5
3000 | 8000 RR 0.00 1907 0 0
9.23 0.00 0 0 0
0.00 0 0
728 .
80.00 RR | 977 728 437 30 (*2) 2.45
15.00 30 | Msd(y) = 1444 kgf.m 859
P15 X 13
80.00 RR 0.10 1243 1203 79125
0.00 0 6 | Mrd(y) = 4164 kgf.m 38
: 1| Mrd/Msd=2.88 :
555
80.00 RR 8.77 555 333 27 157
15.00 27 | Msd(y) = 1948 kgf.m 157
P16 30Xoo 80.00 RR 0.09 1670 1624 1} 29100
' 9.23 0.00 0 974 6 Mrd(x) = 823 kgf.m
1| Mrd/Msd=1.18
130
80.00 RR 6.24 286 78 18 157
15.00 18 | Msd(y) = 1744 kgf.m 157
P17 X 5 2910.0
30.00 80.00 RR 0.06 1435 1435 0 ~ -
: 9.23 0.00 0 861 5 Mrd(x) = 216 kgf.m
Mrd/Msd=1.38
3798
80.00 RR 6.52 3798 2279 26 157
20.00 26 | Msd(y) = 1319 kgf.m 550
P8 | 0%, | 8000 RR | 004 1319 1319 1 70100
. 7.91 0.06 0 791 : Mrd(x) = 3938 kgf.m
Mrd/Msd=1.03
80.00 RR 5.65 281 281 17 (*2) 157
P19 | 15.00 18.45 3.02 0 169 8 | Msd(x) = 357 kgf.m 29100
X 0 17 | Msd(y) = 170 kgf.m 2.36




Dados Resultados
MBd
lib Nd | topo padtopo As
vine mMéx MBd MBsdtopo adcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Secao lih (tf_) MHd MB2d Processo de Calculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro o
7r base MHsdbase MH2d arrr?ad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
30.00 | 80.00 RR 0.06 181 7 3910.0
9.23 0.00 0 142 0 | Mrd(x) = 1318 kgf.m
0.00 85 2 | Mrd(y) = 627 kgf.m 1.0
0 0| Mrd/Msd=3.69
9006 .
8000 RR | 927 9006 5404 36 (*2) 402
22.00 ' 36 | Msd(y) = 3843 kgf.m 14.67
P20 X 15
80.00 RR 0.06 3843 3843 ~ 7916.0
0.07 0 8 | Mrd(y) = 4000 kgf.m 37
: 1| Mrd/Msd=1.04 :
934
80.00 RR 6.95 934 560 23 4.02
18.45 4.47 0 0 12 | Msd(x) = 1149 kgf.m 2 416.0
15.00 23 | Msd(y) = 3608 kgf.m 4.02
P21 30X00 80.00 RR 0.07 3058 3006 1§ 2716.0
: 9.23 0.00 0 1804 6 Mrd(x) = 1269 kgf.m

Mrd/Msd=1.10

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




Célculo da Viga V10

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

Véo Verificagdo Verificagdo
Sec¢do Flex&o Torcéo axial axial Final
trechos (compressao) (tracdo)
As =7.26 cm?
Md = 9465 kgf.m Fd =13.97 tf (6212.5 - 7.36 cm?)
1 retangular As = 726 cm2 situacdo: GE d=35.75cm
A's = 0.00 cm? Meq = 2201 kgf.m % armad. = 1.23
11 bw = 15.00 cm yLN = 11.56 cm A.S :_6.12 cm? 0.34 cm?
h = 40.00 cm A's=0.34 cm? (2¢10.0 - 1.57 cm?)
yLN =14.30 cm M = 6629 kgf.m
fiss = 0.07 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&o axial axial Final
(compressao) (tracdo)
As = 6.56 cm?

Md = 9061 kgf.m Fd=1397 tf (2620.0 - 6.28 cm?)

As = 6.56 cm? situacdo: GE d =37.00 cm
1| A =0.00 cm2 Meq = 2375 kgf.m % armad. = 1.05

yLN =10.43 cm As =5.54 cm?

A's =0.00 cm?
yLN =13.94 cm
fiss = 0.23 mm

Md =0 kgf.m
2 As =0.00 cm?

A's =0.00 cm?

yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacéo bielas 45
Verificacdo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Tor¢ao
trechos
1 Vd =3.80 tf Td = 131 kgf.m _
1-1 VRd2 = 27.30 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.22
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a x Armad. de
. Armad. minima L Dados tor¢do ~
trechos cisalham esquerda direita torcéo
1 d=35.75cm Vmin = 2.75 tf
Vc0 = 4.66 tf Aswmin = 1.74 cm?2
k=1.10 (2 ramos)
1-1 850c/21




Célculo da Viga VB1

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

Véo Verificacéo Verificacéo
Secdo Flex&do Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =167 cm?
_ 3910.0 - 2.36 cm?
1 retangular As = 1.50 cm? situacdo: GE €=/ ¢
A's = 0.00 o2 Meq = 255 kgf.m % armad. = 0.39
11 bw =15.00 cm yLN = 2.39 cm A§ =1.67 cm?
h =40.00 cm A's =0.00 cm?
yLN =2.13cm M = 1697 kgf.m
fiss = 0.09 mm
As =0.90 cm?
5 retangular As = 0.75 cm? situagdo: PE d=37.50cm
A's = 0.00 cm? Meq =338 kgfm % armad. = 0.26
99 bw = 15.00 cm yLN =1.20 cm As =0.23 cm? 0.23 cm?
; h =40.00 cm A's=0.23 cm? (2¢10.0 - 1.57 cm?)
yLN =0.00 cm M =0 kgf.m
fiss = 0.00 mm
As =134 cm?
- 2910.0 - 1.57 cm?
Md = 1573 kgfm Fd - 2~97 tf Ej =37.50 cm )
3 retangular As = 099 crm? situacéo: GE ¢ =7 Cl
A's = 0.00 cm? Meq =520 kgfm % armad. = 0.26
3.3 | bw=1500cm | yIN=157cm As =1.34 cm?
h = 40.00 cm A's =0.00 cm?
yLN =104 cm M = 1137 kgf.m
fiss =0.12 mm
As =1.26 cm?
- 2910.0 - 1.57 cm?
4 retangular As = 1.04 cm? situacdo: GE 0 T
A's = 0.00 cm?2 Meq =316 kgfm 0% armad. = 0.26
44 |DW=1500cm | yIN=166cm As =1.26 c?
h =40.00 cm A's =0.00 cm?
yLN =1.34cm M = 1204 kgfm
fiss=0.11 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificacéo
N6 Flexao axial axial Final
(compresséo) (tracdo)
As =0.90 cm?
Md = 1205 kgf.m Fd=146tf (2012.5 - 2.45 cm?)
As =0.75 cm? situagdo: GE d=37.38cm
1| A's=0.00 e Meq = 253 kgf.m % armad. = 0.41
yLN =1.20cm As =0.52 cme?
A's =0.00 cm?
yLN =0.29 cm
fiss=0.01 mm
- Ed=1.93tf As =2.20 cm?
Md = 3076 kgf.m A (2912.5 - 2.45 cm?)
= 2 situacdo: GE
As=1.98 cm d=37.38cm
? | As=000cme Meq = 336 kgf.m % armad. = 0.41
yLN =3.14cm As =2.20 cm? T
A's =0.00 cm?
yLN =2.79 cm




Verificagdo Verificagdo
No Flex&o axial axial Final
(compressao) (tracdo)
fiss =0.17 mm
As =1.51 cm?
Md = 1835 kgf.m Fd=297tf (2012.5 - 2.45 cm?)
As = 1.16 cm? situagao: GE d=37.38cm
3 | A's=0.00 cm? Meq = 516 kgf.m % armad. = 0.41
yLN =1.84cm As =151 cm?
A's =0.00 cm?
yLN =1.32 cm
fiss =0.08 mm
As = 3.50 cm?
Md = 4816 kgf.m Fd=297tf (30125 - 3.68 cm?)
As = 3.18 cm? situacdo: GE d=37.38 cm
4 | A's =000 cm? Meq = 516 kgf.m % armad. = 0.61
yLN =5.06 cm As = 3.50 cm?
A's = 0.00 cm?
yLN =4.48 cm
fiss = 0.14 mm
As =1.96 cm?
Md = 2747 kgf.m Fd =1.80 tf (2012.5 - 2.45 cm?)
As = 1.76 cm? situacdo: GE d=37.38cm
> | A's=0.00cme Meq = 313 kgf.m % armad. = 0.41
yLN =2.79 cm As =1.96 cm?
A's =0.00 cm?
yLN =2.46 cm
fiss=0.12 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

45

Verificagdo de esforgos limites

Véo . ~ . ~
trechos Cisalhamento Torcéo Cisalhamento + Tor¢ao
1 Vd =3.14 tf Td =17 kgf.m _
1-1 VRd2 = 28.64 tf TRd2 = 1696 kgf.m VA/VRA2 + Td/TRd2 = 0.12
2 Vd =1.03 tf Td =7 kgf.m _
2-2 VRd2 = 28.64 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.04
3 Vd =340 tf Td =2 kgf.m _
3-3 VRd2 = 28.64 tf TRd2 = 1696 kgf.m VA/VRA2 + Td/TRd2 = 0.12
4 Vd =287 tf Td = 14 kgf.m _
4-4 VRd2 = 28.64 tf TRd2 = 1696 kgf.m VA/VRA2 +Td/TRd2 = 0.11
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a . Armad. de
. Armad. minima L Dados tor¢do ~
trechos cisalham esquerda direita torcéo
1 d=37.50 cm Vmin = 2.76 tf
Vc0 = 4.89 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 85.0c/22
9 d=37.50 cm Vmin =2.76 tf
Vc0 =4.89 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
22 85.0c/22
3 d=37.50cm Vmin = 2.76 tf
Vc0 =4.89 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
33 850c/22
4 d=37.50cm Vmin = 2.76 tf
Vc0 =4.89 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
4-4 85.0c/ 22

ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
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N6 Grampo Reforco nos estribos
Compr.
o . vd As . vd As .
N Viga (tf) (cm2) Estribos (tf) (cm2) Vdequiv T(rce:ql;o
1 VB5 - - - 2.26 0.16 1.15 20.00
2 VB6 - - - 3.83 0.26 0.97 40.00
3 VB7 - - - 3.35 0.19 0.68 40.00
4 VB8 - - - 6.27 0.43 1.59 40.00
5 VB9 - - - 2.83 0.20 1.43 20.00




Pavimento Baldrame

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Célculo da Viga VB2

- Lance 1

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

Véo Verificacéo Verificacéo
Sec¢do Flex&do Torcéo axial axial Final
trechos (compresséo) (tracdo)
As = 2.40 cm?
Md = 2139 kgf.m Fd=0241f Fd=009tf Ryl
1 retangular As = 2.39 cm? situagdo: GE situacdo: GE ¢ =0 C
A's = 0.00 cm?2 Meq = 24 kgf.m Meq = 9 kgf.m % armad. = 0.63
11 bw = 15.00 cm yLN =3.80 cm As =2.36 cm? As =2.40 cm?
h =25.00 cm A's =0.00 cm? A's =0.00 cm?
yLN =3.85¢cm yLN =3.78 cm M = 1316 kgf.m
fiss =0.13 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&o axial axial Final
(compressao) (tracdo)
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =2.33 cm?
Md = 2083 kgf.m Fd =0.24 tf Fd =0.09 tf (3¢10.0 - 2.36 cn®)
As = 2.32 crm? situacdo: GE situacdo: GE d=2250cm
2 A's = 0.00 cm? Meq = 24 kgfm Meq =9 kgfm 9% armad. = 0.63
yLN = 3.69 cm As =2.29 cm? As =2.33 cm?
A's =0.00 cm? A's =0.00 cm?
yLN =3.74 cm yLN =3.67 cm
fiss=0.13 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vvéo Cisalhamento Torcéo Cisalhamento + Torgéo
trechos
1 Vd=3.24 tf Td = 4 kgf.m _
1-1 VRd2 = 17.18 tf TRd2 = 926 kgf.m Vd/VRd2 + Td/TRd2 =0.19
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados tor¢do ~
trechos cisalham esquerda direita torcéo
1 d=22.50 cm Vmin = 2.80 tf
Vc0 =293 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 85.0c/13




Célculo da Viga VB3

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?

Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagdo
Sec¢do Flex&o Torcéo axial axial Final
trechos (compresséo) (tracdo)
As=1.19 cm?
- 2¢10.0 - 1.57 cm?)
Md = 1894 kgf.m Fd=1.60 tf (2m
1 retangular As=119 cm% situagio: GE gj =37.50 om
A's = 0.00 em? Meq = 279 kgf.m % armad. = 0.26
11 bw = 15.00 cm yLN =1.90 cm As=1.01cm?
h =40.00 cm A's =0.00 cm?
fiss=0.11 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&do axial axial Final
(compressao) (tracdo)
As =0.90 cm?
Md = 1205 kgf.m Fd = 1.60 tf (2010.0 - 1.57 cm?)
As = 0.75 cm? situacao: GE d =37.50 cm
L1 A's=0.00 cme Meq = 279 kgf.m % armad. = 0.26
yLN =1.20 cm As =0.44 cm?
A's =0.00 cm?
yLN =1.28 cm
fiss = 0.02 mm
As =2.02 cm?
Md = 3158 kgf.m Fd=160tf (3010.0 - 2.36 cm?)
As = 2.02 cm? situacao: GE d=37.50 cm
2| A's=0.00 cme Meq = 279 kgf.m % armad. = 0.39
yLN =3.22cm As =1.85cm?
A's =0.00 cm?
yLN =3.52 cm
fiss=0.12 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacéo bielas

Verificacdo de esforgos limites

Vvéo Cisalhamento Torcéo Cisalhamento + Tor¢do
trechos
1 Vd =3.02 tf Td = 6 kgf.m _
11 | VRd2=28.641f TRd2 = 1696 kgf.m VA/VRA2 + Td/TRd2 = 0.11
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a o Armad. a x Armad. de
. Armad. minima . Dados tor¢do x
trechos cisalham esquerda direita torcao
1 d =37.50 cm Vmin =2.76 tf
Ve =4.89 tf Aswmin = 1.74 cm?
k=1.06 (2 ramos)
1-1 85.0c/22




Célculo da Viga VB4

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagdo
Secdo Flex&do Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =0.90 cm?
Md = 1205 kgf.m Fd = 0.57 tf (228.0 - 1.01 cm?)
retangular _ : situacio: GE d=37.60 cm
1 As =0.75 cm? G % 4 =017
A's = 0.00 cm? Meq = 100 kgf.m o armad. = U.
11 bw = 15.00 cm yLN =1.19cm As=0.34 cm?
h =40.00 cm A's =0.00 cm?
fiss = 0.02 mm
As =0.90 cm?
Md = 1205 kgf.m Fd =349 tf (208.0 1.01 cm?)
2 retangular As = 0.75 cm2 situacdo: GE 0d/— 37.6dO En(; .
A's = 0.00 cm? Meq = 614 kgf.m barmaa. = U.
9.2 bw = 15.00 cm yLN =1.19cm As =0.07 cm?
h =40.00 cm A's =0.00 cm?
yLN =1.38cm M = 511 kgf.m
fiss = 0.03 mm
As =0.90 cm?
Md = 1205 kgf.m Fd =344 1f (208.0 1.01 cm?)
3 retangular As = 0.75 cm2 situacdo: GE 0d/— 37.%0 Eng) .
A's = 0.00 cm? Meq = 606 kgf.m 0 armad. = 0.
33 bw = 15.00 cm yLN=1.19cm As =0.00 cm?
h =40.00 cm A's =0.00 cm?
yLN =1.00 cm M = 275 kgf.m
fiss = 0.01 mm
As =0.90 cm?
Md = 1205 kgf.m Fd = 1.50 tf (208.0 - 1.01 cm?)
retangular - ' situagdo: GE d=37.60 cm
4 As =0.75 cm? G % 4 =017
A's = 0.00 cm? Meq = 264 kgf.m oarmad. = U.
44 bw =15.00 cm yLN =1.19cm As =0.43 cm?
h =40.00 cm A's =0.00 cm?
yLN=1.24cm M = 632 kgf.m
fiss = 0.04 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagédo Verificagdo
N6 Flexao axial axial Final
(compresséo) (tracéo)
As =0.90 cm?
Md = 1205 kgf.m Fd=0571f (208.0 - 1.01 cm?)
As = 0.75 cm2 situagdo: GE d=37.60 cm
L] As=000cme Meq = 100 kgf.m % armad. = 0.17
yLN =1.19 cm As =0.07 cm?
A's =0.00 cm?
yLN =0.32cm
fiss = 0.00 mm
Md = 1275 kgf.m Fd=3491f As = 0.90 cm?
, | As=0.79cme situagso: GE (298.0 - 1.01 cm?)
A's = 0.00 cm? Meq =614 kgf.m d = 37.60 cm
yLN =1.26 cm As=0.38 cm % armad. = 0.17
A's =0.00 cm?
yLN =1.89cm




Verificagéo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
fiss = 0.06 mm
As =0.90 cm?
Md = 1205 kgf.m Fd =3.49 tf (208.0 - 1.01 cm?)
As = 0.75 cm2 situacao: GE d =37.60 cm
8 A's = 0.00 cm? Meq = 614 kgf.m % armad. = 0.17
yLN =1.19 cm As=0.12 cm?
A's =0.00 cm2
yLN =1.47 cm
fiss =0.03 mm
As =0.90 cm?2
Md = 1393 kgf.m Fd =344 (208.0 - 1.01 cm?)
As = 0.87 cm2 situagdo: GE d=37.60cm
4 | A's=0.00 cm? Meq = 606 kgf.m % armad. = 0.17
yLN =1.38 cm As = 0.46 cm?
A's =0.00 cm?
yLN =2.00 cm
fiss = 0.08 mm
As =0.90 cm?
Md = 1205 kgf.m Fd=150tf (298.0 - 1.01 cm?)
As = 0.75 cm? situagdo: GE d =37.60 cm
> | A's=0.00cm Meq = 264 kgf.m % armad. = 0.17
yLN =1.19 cm As =0.55 cm?
A's =0.00 cm?
yLN =1.43cm
fiss = 0.06 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforgos limites

véo Cisalhamento Torgao Cisalhamento + Torg¢éo
trechos
1 Vd =1.88 tf Td =15 kgf.m _
1-1 VRd2 =28.72 tf TRd2 = 1696 kgf.m Va/VRa2 + Td/TRd2 = 0.07
2 Vd =173 tf Td =10 kgf.m _
2-2 VRd2 =28.72 tf TRd2 = 1696 kgf.m VA/VRa2 + Td/TRd2 = 0.07
3 Vd =179 tf Td =77 kgf.m —
3-3 VRd2 =28.72 tf TRd2 = 1696 kgf.m VU/VRA2 + Td/TRd2 = 0.11
4 Vd =1.98 tf Td =101 kgf.m _
4-4 VRd2 =28.72 tf TRd2 = 1696 kgf.m V/VRd2 + Td/TRd2 = 0.13
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a o Armad. a x Armad. de
: Armad. minima . Dados torgéo ~
trechos cisalham esquerda direita torgao
1 d=37.60cm Vmin = 2.76 tf
Vc0 =4.90 tf Aswmin = 1.74 cm?
k=104 (2 ramos)
1-1 85.0c/22
2 d=37.60cm Vmin = 2.76 tf
Vc0 =4.90 tf Aswmin = 1.74 cm?2
k=131 (2 ramos)
2-2 85.0c/22
3 d=37.60cm Vmin = 2.76 tf
Vc0 =4.90 tf Aswmin = 1.74 cm?2
k=157 (2 ramos)
3-3 85.0c/22
4 d=37.60cm Vmin = 2.76 tf
Vc0 =4.90 tf Aswmin = 1.74 cm?2
k=1.10 (2 ramos)
4-4 85.0c/22




Célculo da Viga VB5

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacéo Verificacéo
Secdo Flex&o Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =123 cm?
- 2
o= 1648 kgt Fa=ogor | (980~ 15Lom)
1 retangular As = 1.16 cm? situacdo: GE O =l o)0
A's = 0.00 o2 Meq = 106 kgf.m % armad. = 0.25
1.1 | bw=1500cm | yLN=184cm As :_1-23 cm?
h =40.00 cm A's =0.00 cm?
yLN =1.73cm M = 1107 kgf.m
fiss = 0.07 mm
As =1.25 cm?
- 2’
Md = 1984 kgf.m Fd = 096 tf (3680 151 am)
2 retangular As = 1.25 crm? situacéo: GE ¢ oV e
A's = 0.00 cm?2 Meq =169 kgfm % armad. = 0.25
2.2 bw=15.00cm | yLN=1.98 cm AS :_1-13 cm?
h = 40.00 cm A's =0.00 cm?
yLN =2.16 cm M = 1125 kgf.m
fiss = 0.06 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flexao axial axial Final
(compresséo) (tracdo)
Md = 1205 kgf.m Fd=0.60tf As=0.90cm
L As = 0.75 cm? snuag_ao. PE (2?8.0 -1.01 cm?)
A's = 0.00 cm? Meq = 106 kgf.m d=37.60 cm
yLN =1.19 cm As =0.07 cm? % armad. = 0.17
A's = 0.07 cm? 2910.0 - 1.57 cm?)
yLN =0.00 cm fiss =0.00 mm
As = 3.28 cm?
Md = 4863 kgf.m Fd=0.96 tf Fd=0.60tf (3912.5 - 3.68 cm?)
As = 3.21 cm? situacdo: GE situacdo: GE d=37.38cm
2 | A's=0.00 cm? Meq = 167 kgf.m Meq = 105 kgf.m % armad. = 0.61
yLN =5.11 cm As =3.11 cm? As = 3.28 cm?
A's =0.00 cm? A's =0.00 cm?
yLN =5.30 cm yLN =4.99 cm
fiss = 0.13 mm
Md = 0 kgf.m
3 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacéo bielas

45

Verificacdo de esforgos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =3.30 tf Td =39 kgf.m Vd/VRd2 + Td/TRd2 = 0.14




Vao Cisalhamento Torcéo Cisalhamento + Tor¢do
trechos
1-1 VRd2 =28.72 tf TRd2 = 1696 kgf.m
2 Vd =7.66 tf Td = 128 kgf.m _
2-2 VRd2 =28.72 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.34
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima L Dados torg¢édo ~
trechos cisalham esquerda direita torcéo
1 d=37.60 cm Vmin = 2.76 tf
Ve = 4.90 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 35.0c/22
2 d=37.60cm Vmin = 2.76 tf xc :E).A?g;ftf
Ve0 = 4.90 tf Aswmin = 1.74 cm? ASW — 394 c?
k=1.03 (2 ramos) sw=3.34cm
22 85.0c/22 (2 ramos)
' 95.0c/12
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
am a8
7B E E
r BAa5
050
ok~~~ 2be
3.3
N6 Grampo Reforco nos estribos
Compr.
. vd As . vd As .
N° Viga Estribos Vdequiv Trecho
Bolan | em2 (tf) (cm2) q (om)
3 VB1 - - - -2.26 0.36 2.68 20.00




Célculo da Viga VB6

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacéo Verificacéo
Sec¢do Flex&o Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =0.90 cm?
_ 2910.0 - 1.57 cm?
1 retangular As = 0.75 cm? situacéo: GE O = olole
A's = 0.00 o2 Meq = 124 kgf.m % armad. = 0.26
11 bw=1500cm | yLN=1.20cm A§ =0.69 cm?
h =40.00 cm A's =0.00 cm?
yLN =0.83cm M = 629 kgf.m
fiss = 0.03 mm
As =1.51 cm?
- 2910.0 - 1.57 cm?
Md = 2388 kgf.m Fd=2121f (20190 - 157 o)
2 retangular As = 151 cm? situacdo: GE . e
A's = 0.00 cm?2 Meq =371 kgfm % armad. = 0.26
2.9 bw =15.00 cm yLN = 2.41cm A.S =1.27 cm?
h = 40.00 cm A's =0.00 cm?
YLN =2.80 cm M = 1688 kgf.m
fiss=0.16 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flexao axial axial Final
(compresséo) (tracdo)
Md = 1205 kgf.m Fd=0.71tf As=090 em?
L As = 0.75 cm? snuag_ao. PE (2?10.0 -1.57 cm?)
A's = 0.00 cm? Meg =124 kng.m 0d =37.50 Em
yLN =1.20 cm As=0.08 cm % armad. = 0.26
A's = 0.08 cm? 2910.0 - 1.57 cm?)
yLN =0.00 cm fiss =0.00 mm
As =2.27 cm?
Md = 3400 kgf.m Fd=212tf Fd=071tf (3210.0 - 2.36 cm?)
As = 2.19 cm? situagdo: GE situacdo: GE d = 37.50 cm
2 | A's=0.00 cm? Meq = 371 kgf.m Meq = 124 kgf.m % armad. = 0.39
yLN =3.48cm As =1.95 cm? As =2.27 cm?
A's =0.00 cm? A's =0.00 cm?
yLN =3.88 cm yLN =3.35¢cm
fiss = 0.16 mm
Md = 0 kgf.m
3 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacéo bielas

45

Verificacdo de esforgos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =248 tf Td =41 kgf.m Vd/VRd2 + Td/TRd2 = 0.11




Vao Cisalhamento Torcéo Cisalhamento + Tor¢do
trechos
1-1 VRd2 = 28.64 tf TRd2 = 1696 kgf.m
2 Vd =4.80tf Td = 146 kgf.m _
2-2 VRd2 = 28.64 tf TRd2 = 1696 kgf.m Vd/VRdZ + Td/TRd2 = 0.25
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima L Dados torg¢édo ~
trechos cisalham esquerda direita torcéo
1 d=37.50 cm Vmin = 2.76 tf
V0 = 4.89 tf Aswmin = 1.74 cm2
k=1.00 (2 ramos)
11 35.00c/22
2 d=37.50cm Vmin = 2.76 tf xc :_Zlgi(t)ftf
Ve = 4.89 tf Aswmin = 1.74 cm? ASW 212 o
k=1.05 (2 ramos) SW=2.12m
22 §5.00c/22 (2 ramos)
' 25.0c¢/19
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
090
2.48 E :
4 I'si " ik
N6 Gram Reforco nos estribos
Compr.
. vd As . vd As .
N° Viga Estribos Vdequiv Trecho
Bolan | em2 (tf) (cm2) q (om)
3 VB1 - - - -3.83 0.62 4.53 20.00




Célculo da Viga VB7

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacéo Verificacéo
Sec¢do Flex&o Torcéo axial axial Final
trechos (compresséo) (tracdo)
As = 3.29 cm?
Md = 6000 kgf.m Fd=1281f Fd=199tf el
1 retangular As = 3.07 cm? situagdo: GE situagdo: GE ¢ 56 €
A's = 0.00 cm?2 Meq = 287 kgf.m | Meq = 446 kgf.m | Yo armad. =0.49
12 bw = 15.00 cm yLN =4.89 cm As =2.93 cm? As = 3.29 cm?
h =50.00 cm A's =0.00 cm? A's =0.00 cm?
yLN =5.14cm yLN =4.50cm M = 3752 kgfm
fiss =0.12 mm
As =1.51 cm?
- v
Md = 3036 kgf.m Fd=1181f (o125 - 245 cm)
2 retangular As = 151 e situacdo: GE ¢ 20 Cl
A's = 0.00 cm?2 Meq =264 kgfm % armad. = 0.33
3.3 bw=15.00cm | yLN=241cm AS :_1-38 cm?
h =50.00 cm A's = 0.00 cm?
YLN =262 cm M = 2157 kgf.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flexao axial axial Final
(compresséo) (tracdo)
Md = 1883 kgf.m Fd=1.99 tf As=112omt
L As = 0.93 crm? snuag_ao. PE (2?12.5 - 2.45 cm?)
A's = 0.00 cm? Meq = 446 kgf.m d=47.38cm
yLN =1.48 cm As =0.24 cm? % armad. = 0.33
A's =0.24 cm? 2910.0 - 1.57 cm?)
yLN =0.00 cm fiss =0.00 mm
As = 3.02 cm?
Md = 5494 kgf.m Fd=1281f Fd=199tf (3912.5 - 3.68 cm?)
As = 2.80 cm? situacdo: GE situacdo: GE d=47.38 cm
2 | A's=0.00 cm? Meq = 287 kgf.m Meq = 446 kgf.m % armad. = 0.49
yLN =4.45cm As = 2.66 cm? As = 3.02 cm?
A's =0.00 cm? A's =0.00 cm?
yLN =4.70 cm yLN =4.08 cm
fiss=0.12 mm
As=2.72 cm?
Md = 5337 kgf.m Fd=1281f (3012.5 - 3.68 cm?)
As = 2.72 cm? situacédo: GE d =47.38 cm
3 | A's=0.00 cm? Meq = 287 kgf.m % armad. = 0.49
yLN =4.32 cm As =2.57 cm?
A's =0.00 cm?
yLN =4.57 cm
fiss=0.12 mm
Md =0 kgf.m
4 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL




Modelo de célculo

Inclinacao bielas

Verificacdo de esforgos limites

Véo . x . ~
trechos Cisalhamento Torgéo Cisalhamento + Torg¢édo
1 Vd =7.00 tf Td =117 kgf.m _
1-2 VRd2 = 36.18 tf TRd2 = 2221 kgf.m Vd/VRd2 + Td/TRd2 = 0.25
2 Vd =6.37 tf Td =94 kgf.m _
3-3 VRd2 = 36.18 tf TRd2 = 2221 kgf.m Vd/VRd2 + Td/TRd2 = 0.22
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torg¢édo Armaq. de
trechos cisalham esquerda direita torcéo
1 d=47.38cm Vmin = 3.33 tf
Vc0 =6.17 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
1-2 850c/23
2 d=47.38 cm Vmin = 3.33 tf
Ve0 =6.17 tf Aswmin = 1.74 cm?
k=1.03 (2 ramos)
33 65.0c/23
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
0588
N6 Grampo Reforco nos estribos
Compr.
. vd As . vd As .
N° Viga Estribos Vdequiv Trecho
g @ | (m2) (tf) (cm2) q om)
4 VB1 - - - -3.35 0.43 3.20 25.00




Célculo da Viga VB8

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacéo q
Secdo Flex&do Torcéo axial axial Final Azma ura
~ ~ e pele
trechos (compresséo) (tracdo)
As=0.90
cm?
Md = 1205 (2010.0 -
kgf.m Fd=157tf | 157 cm)
retangular | As=0.75 situagdo: GE | 4=37.50 cm
1 cm2 Meq = 275 % armad. =
bw=15.00 | AS=000 kgf.m 0.26
1-1 | cm cm? As = 0.86 cm?
h =40.00 cm | YLN =1.20 A's =0.00 cm2
cm yLN =0.79cm M = 669
kgf.m
fiss = 0.04
mm
As=1.18
cm?
Md = 1509 (2010.0 -
kgf.m Fd=197tf | 1.57cm?)
retangular As=0.94 situacdo: GE d=37.50cm
2 cm?2 Meq =344 % armad. =
bw=1500 | AS=000 kgf.m 026
2.2 | em cm? As =1.18 cm?
h =40.00 cm | YLN =1.50 A's =0.00 cm?
cm yLN =1.15cm M = 802
kgf.m
fiss = 0.06
mm
As =2.96
Td = 530 ?2;210 0
Md = 4210 | kgf.m D
kgf.m A%I =1.63 Fd=227tf 3.14 cm?) Taxa =0.10%
z e d =37.50 cm | As pele =0.60
retangular As =274 cm? situacio: GE . i e
3 cm? Meq = 397 % armad. = ~
- 0.52 Esp Max =
bw=1500 | AS=000 | Aspele=1.20 | kgf.m 055cmz | 1250 cm
33 | om cm? cm? As =2.50 cm? 5310.0 -
h=40.00cm | YLN=4.36 | As=1+022 | A's=0.00 cm? (1 57 ot
cm . LN =4.80 cm STom) | 2x206.3
cm y M = 3004 2
A's=+0.22 (0.62 cm?)
: kgf.m
o fiss = 0.10
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacéo Verificagdo
No Flexao axial axial Final
(compresséo) (tracao)
_ As =0.90 cm?
Md = 1205 kgf.m SFI(:U; Lo (268.0 - 1.01 cn?)
As =0.75 cm? gdo: GE -
1 - d=37.60 cm
A's = 0.00 cm? Meq 277 kgfm 0 o=
yLN -1.19 cm As = 0.36 cm? % armad. = 0.17
A's =0.00 cm?
yLN =0.00 cm




Verificagéo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
fiss =0.00 mm
As = 2.08 cm?
Md = 2905 kgf.m Fd=197tf (3010.0 - 2.36 cm?)
As = 1.85 cm? situacdo: GE d=37.50cm
2 | A's=0.00 cm? Meq = 344 kgf.m % armad. = 0.39
yLN =2.95 cm As =2.08 cm?
A's =0.00 cm?
yLN =2.59 cm
fiss = 0.11 mm
As = 3.31 cm? situacdo: GE situacdo: GE (5210.0 - 3.93 c?)
3 | A's = 0.00 cm? Meq = 369 kgf.m Meq = 320 kgf.m d =36.30 cm
yLN =5.26 cm As = 3.06 cm? As = 3.52 cm? % armad. = 0.65
A's =0.00 cm? A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =5.70 cm yLN =4.88 cm fiss =0.07 mm
Md = 0 kgf.m
4 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vvéo Cisalhamento Torgao Cisalhamento + Torg¢éo
trechos
1 Vd =2.68 tf Td =163 kgf.m _
1-1 | VRd2 = 28.641f TRA2 = 1696 kgf.m VA/VRAZ + Td/TRA2 = 0.19
2 Vd =270 tf Td =66 kgf.m _
2.2 | VRd2 = 28.641f TRA2 = 1696 kgf.m VA/VRA2 + Td/TRd2 = 0.13
3 Vd=1231tf Td =530 kgf.m _
33 | VRd2=28641f TRd2 = 1696 kgf.m VA/VRAZ + TA/TRAZ = 0.74
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima L Dados tor¢do x
trechos cisalham esquerda direita torcao
1 d=37.50cm Vmin = 2.76 tf
V0 = 4.89 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 85.0c/22
2 d=37.50cm Vmin = 2.76 tf
Vc0 = 4.89 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
22 85.0c/22
3 d =37.50 cm Ve :_5.05 tf (2 ramos)
Ve = 4.89 tf Vsw = 14.34 tf he = 5.45 cm 850c/11
k=103 Asw = 13.47 cm? Ae=32975cm2 | @ 6.3¢/17
3-3 (2 ramos) ' 98.0c/22
g8.0¢c/7 2 10.0 ¢/ 22

ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)




1939 1908

i
L1 [

) 12.31
129
268 270 : i
750 " Fan
N6 Grampo Reforco nos estribos
Compr.
o . vd As . vd As .
N Viga (tf) (cm2) Estribos (tf) (cm2) Vdequiv T(rcer%r)m
4 VB1 - - - -6.27 1.01 7.40 20.00




Célculo da Viga VB9

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagdo Armadura
Secgéo Flexao Torgéo axial axial Final de pele
trechos (compresséo) (tracéo)
As=5.28
Td = 394 E&‘T;lz i
Md = 6726 | kgf.m > _
kgf.m Asl=121 | Fd=151tf | Fd=de7tf | &14Cm) szael_eo_ioo?)
retangular As=480 | cm? situacdo: GE situacdo: GE Od/_ 36'%8 (zm szp '
1 cm? Meq = 244 Meq=751 | S oM | B Max =
bw=1500 | AS=000 | Aspele =1.20 | kgf.m kgf.m 055cmz | 12.03¢m
1-2 cm cm cm?2 As = 4.64 cm? As =5.27 cm? (2ﬂ10 0-
h=4000cm [ YLN=7.63 | As=+001 | As=000cm? | As=0.00cm? | “L20°
cm cm? YLN=7.95¢cm | yLN=6.68cm | i7" ) 48% 2x206.3
A's=+0.01 (0.62 cm?)
kgf.m
o fiss = 0.06
mm
As=0.91
cm?
Md = 1452 (20125 -
kgf.m 2.45 cnm?)
retangular | As=0.91 Fd=053tf d=37.38cm
5 om? situacéo: GE % armad. =
o= Meq = 91 kgf.m 0.41
bw =15.00 ?rﬁz 0.00 As = 0.85 cm?
3-3 cm yLN =1.45 A's =0.00 cm?
h=40.00cm )% ==~ yLN = 1.54 cm
M = 1035
kgf.m
fiss = 0.03
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacéo Verificagdo
N6 Flexao axial axial Final
(compresséo) (tracéo)
As = 0.75 cm? situagéo: PE (29125 - 2.45 cn?)
1| As=000cm? Meq = 812 kgf.m d=37.38cm
yLN = 1.20 cm As = 0.56 cm? % armad. = 0.41
A's = 0.56 cm? 210.0 - 1.57 cm?)
yLN =0.00 cm fiss = 0.01 mm
Md = 6460 kgf.m Fd=151tf Fd =4.67tf As =5.62 cn?
As = 4.58 crm? situacdo: GE situacdo: GE (52125 - 6.14 c?)
2 | A's=0.00 cm? Meq = 244 kgf.m Meq = 751 kgf.m d =36.08 cm
yLN =7.29 cm As =4.43 cm? As =5.07 cm? % armad. = 1.02
A's =0.00 cm? A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =7.60 cm yLN =6.35cm fiss = 0.06 mm
As = 3.28 crm? situacdo: GE (3¢12.5 - 3.68 cm?)
3 | A's=0.00 cm? Meq = 263 kgf.m d=37.38 cm
yLN =5.22 cm As =3.12 cm? % armad. = 0.61
A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =5.52 cm fiss=0.13 mm
4 | Md=0kgf.m
As =0.00 cm?




Verificagéo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
A's = 0.00 cm?
yLN =0.00 cm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinagéo bielas 45

Verificacdo de esforcos limites

Vvéo Cisalhamento Torgéo Cisalhamento + Torg¢éo
trechos
1 Vd=6.69 tf Td =394 kgf.m _
12 | VRA2 = 27.55 tf TRA2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.47
2 Vd=6.72 tf Td =161 kgf.m _
33 | VRd2=28541f TRA2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.33
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
A90 =1.37 cm?
1 d =36.08 cm Vmin = 3.89 tf (2 ramos)
V0 =4.70 tf Aswmin = 1.74 cm? he = 5.45 cm #5.00c/15
k=1.00 (2 ramos) Ae=329.75cm? | g6.3¢c/20
1-2 85.0c/15 8.0/ 20
210.0¢/ 20
_ o Ve =4.18tf
2 | 9=3738 om vimin = 2.75 f Vsw = 4.4 tf
Ve = 4.87 tf Aswmin = 1.74cm2 | S0 700
k=1.02 (2 ramos) SW = o.Ua ¢
3-3 85.0c/22 (2 ramos)
' 95.0c/13
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
i.;i_Sg__h
6.72 E E
.
Jf:iﬂ.'ln
i.lh]?\
L]
N6 Grampo Reforco nos estribos
Compr.
. vd As . vd As .
N° Viga Estribos Vdequiv Trecho
ol | ©ma (t) (cm2) “ om)
4 VB1 - - - -2.83 0.46 3.33 20.00




Célculo da Viga VTIRAR

Pavimento Baldrame - Lance 1

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?

Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacéo Verificacéo
Secdo Flex&o Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =1.98 cm?
- (428.0 - 2.01 cm?)
retangular Md = 3109 kgfm sFi(tjua 75‘(?7thE d=37.60 cm
1 As =1.98 cm? o % armad. = 0.34
A's = 0.00 cm? Meq = 1245 |§gfm ' )
1.1 bw=15.00cm | yLN=3.16 cm As —_1-21 cm
h =40.00 cm A's =0.00 cm?
yLN =4.51¢m M = 2056 kgf.m
fiss =0.11 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&o axial axial Final
(compressao) (tracdo)
As = 1.64 cm?

Md = 2586 kgf.m Fd = 7.07 tf (2210.0 - 1.57 cm?)
L As = 1.64 cm? snuag_ao. GE d=37.50cm

A's = 0.00 cm2 Meq = 1238 kgf.m % armad. = 0.26

yLN =2.62 cm As =0.85 cm?

A's =0.00 cm?
yLN =3.94cm
fiss = 0.17 mm

Md =0 kgf.m
2 As =0.00 cm?

A's =0.00 cm?

yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo |
Inclinagéo bielas 45
Verificacdo de esforcos limites
Vvéo Cisalhamento Torcéo Cisalhamento + Torcdo
trechos
1 Vd = 1.56 tf Td =40 kgf.m _
1-1 VRd2 = 28.72 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados tor¢do ~
trechos cisalham esquerda direita torcéo
1 d=37.60 cm Vmin = 2.76 tf
Vc0 =4.90 tf Aswmin = 1.74 cm?
k=1.15 (2 ramos)
11 85.00c/22




Pavimento Respaldo



Calculo dos Pilares

Respaldo fck = 300.00 kgf/cm? E = 260716 kgf/cm? Peso Espec = 2500.00 kgf/m?3
Lance 2 cobr =1.50 cm
Dados Resultados
. MBd Madtopo As
lib Nd topo Mad
vinc max MBd MBsdtopo adcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Secdo lih (tf_) MHd MB2d Processo de Calculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro 0
Zr base MHsdbase MH2d arrﬁad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
6
280.00 RR 5.62 7 267 65 236
64.59 3.70 539 450 33 | Msd(x) = 540 kgf.m 34100
15.00 65 | Msd(y) = 2899 kgf.m 157
P1 30Xoo 280.00 RR | 006 22 2 113 29100
: 32.29 0.00 2350 1411 64 Mrd(x) = 578 kgf.m
0.00 2350 17 Mrd(y) = 3104 kgf.m 1.0
Mrd/Msd=1.07
1317
280.00 RR 0.00 1317 626 5 4.02
64.59 -0.92 1565 1565 2 | Msd(x) = 1883 kgf.m 26160
30.00 280.00 RR 0.00 1290 1092 0 3716.0
: 32.29 0.00 2781 1094 0 Mrd(x) = 1931 kgf.m
0.00 2551 0 Mrd(y) = 3139 kgf.m 27
Mrd/Msd=1.03
805
280.00 RR 219 805 322 26 4.02
64.59 1.09 785 785 13 | Msd(x) = 943 kgf.m 2316.0
o 15).(00 gg Msd(y) = 3892 kgf.m 4.02
30.00 280.00 RR 0.02 1825 1753 2 2916.0
: 32.29 0.00 3262 1287 28 Mrd(x) = 1026 kgf.m
0.00 3218 p Mrd(y) = 4235 kgf.m 18
Mrd/Msd=1.09
1457
280.00 RR 6.74 1457 886 77 19.63
T 33.05 3904 2214 2214 38 | Msd(x) = -2657 kgf.m 255 10.0
35.00 77 | Msd(y) = 6701 kgf.m
P4 ig'gg 0.04 510 128 7;‘
15'00 0.00 5649 3253 72 Mrd(x) = -2691 kgf.m
' 0.00 5508 13 Mrd(y) = 6787 kgf.m 94
Mrd/Msd=1.01 :
0
874.00 EL 0.00 0 0 0
-0.49 0 0 0
15.00 0
PS5 X 0 Erro D61
437.00 RR 0.00 0 0
30.00 0
50.40 0.00 0 0 0
0.00 0 0
28000 RR | 348 14 8(133 43 402
o | Y 1.09 1465 1443 4215 Msd(x) = 1635 kgf.m 20160
PG X g0 | Msd(y) = 3427 kgf.m 4.02
3000 | 28000 RR | 003 391 290 13 2916.0
' 3229 0.00 3115 1713 46 | Mrd(x) = 1688 kgf.m
0.00 3115 8 | Mrd(y) = 3538 kgf.m 16




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 Secao lih (tf_) MHd MB2d Processo de Calculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro %
Zr base MHsdbase MH2d armoad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
Mrd/Msd=1.03
778
280.00 RR 9.69 778 476 100 157
64.59 5.75 156 23 50 | Msd(x) = 1053 kgf.m 2 510.0
P8 30X00 280.00 RR 0.10 275 55 1;2 29100
' 32.29 0.00 436 96 34 Mrd(x) = 1255 kgf.m
0.00 197 ) Mrd(y) = 79 kgf.m 0.7
Mrd/Msd=1.19
1169
280.00 RR | 11.24 1169 475 124 157
64.59 6.23 566 566 62 | Msd(x) = 1552 kgf.m 2510.0
15.00 124 | Msd(y) = 750 kgf.m 314
Po 30X00 280.00 RR | 012 937 625 2%2 49100
: 32.29 0.00 741 250 co Mrd(x) = 1627 kgf.m
0.00 389 s Mrd(y) = 787 kgf.m 1.4
Mrd/Msd=1.05
423
560.00 EL 219 431 3829 21 471
84.24 -0.22 3830 3829 10 | Msd(x) = 3850 kgf.m 6010.0
23.00 21 | Msd(y) = 3140 kgf.m 550
P12 35X00 28000 RR | 001 4799 3723 1;? 70100
: 27.68 0.00 4439 1489 20 Mrd(x) = 3880 kgf.m
0.00 3140 9 Mrd(y) = 3165 kgf.m 21
Mrd/Msd=1.01
0
560.00 EL 4.47 730 0 0
262 9113 0 0
25.00 0
P13 X 0 Erro D11
280.00 RR 0.00 2480 0
35.00 0
27.68 0.00 1539 0 0
0.00 0 0
0
1034.00 EL| 1839 3043 0 0
12.90 1040 0 0
15.00 0
P14 X 0 Erro D5
280.00 RR 0.00 2226 0
30.00 0
32.29 0.00 2588 0 0
0.00 0 0
30
280.00 RR 5.95 30 646 69 157
64.59 3.96 1096 1096 35 | Msd(x) = 1399 kgf.m 25100
15.00 69 | Msd(y) = 457 kgf.m 236
P15 soxoo 280.00 RR 0.06 142 140 1;’1 32100
: 32.29 0.00 585 172 36 Mrd(x) = 1394 kgf.m
0.00 381 ) Mrd(y) = 455 kgf.m 10
Mrd/Msd=1.00
280.00 RR 4.03 30 18 46 1.57
P16 | 15.00 64.59 2.38 262 110 23 | Msd(x) = 205 kgf.m 29100
X 171 46 | Msd(y) = 1836 kgf.m 157




Dados Resultados
. MBd Madtopo As
lib Nd topo Mad
vine mMéx MBd MBsdtopo adcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Secao lih (tf_) MHd MB2d Processo de Calculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro 0
Zr base MHsdbase MH2d arn/woad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
30.00 | 280.00 RR 0.04 18 72 29100
32.29 0.00 1484 13 3 | Mrd(x) = 248 kgf.m
0.00 885 44 | Mrd(y) = 2221 kgf.m 07
1484 5 | Mrd/Msd=1.21
101
28000 RR | 378 104 90 42 1.57
64.59 295 156 74 21 | Msd(x) = 89 kgf.m 2510.0
P17 30X00 280.00 RR | 004 26 19 Gg 29100
: 32.29 0.00 720 439 36 Mrd(x) = 185 kgf.m
Mrd/Msd=2.09
135
560.00 EL 246 137 1792 27 4.02
129.17 1.19 1792 1792 13 | Msd(x) = 2577 kgf.m 25 16.0
15.00 27 | Msd(y) =501 kgf.m 6.03
P8 o | 28000 RR | 003 1520 1044 2 3516.0
' 32.29 0.00 1428 417 o5 Mrd(x) = 2650 kgf.m
Mrd/Msd=1.03
39
280.00 RR 0.76 150 99 9 3.14
64.59 -0.33 279 138 4 | Msd(x) = 47 kgf.m 45100
15.00 9 | Msd(y) = 1863 kgf.m 157
P19 30Xoo 280.00 RR 0.01 1544 1544 12 29100
: 32.29 0.00 860 901 10 Mrd(x) = 57 kgf.m
Mrd/Msd=1.20
32
560.00 EL 3.37 73 1369 37 157
129.17 1.85 1369 1369 19 | Msd(x) = 2195 kgf.m 2 510.0
15.00 37 | Msd(y) = 381 kgf.m 4.71
P20 30Xoo 280.00 RR 0.03 1252 795 i’gg 6210.0
: 32.29 0.00 933 318 35 Mrd(x) = 2272 kgf.m
Mrd/Msd=1.03
205
280.00 RR 4.09 205 153 48 157
64.59 2.49 383 383 24 | Msd(x) = 517 kgf.m 2 510.0
15.00 48 | Msd(y) = 486 kgf.m 1.57
PPL 1 o | 28000 RR | 004 97 97 " 29100
: 32.29 0.00 639 282 35 Mrd(x) = 814 kgf.m

Mrd/Msd=1.57

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




Célculo da Viga VR1

Pavimento Respaldo - Lance 2

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagdo
Sec¢do Flex&o Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =0.90 cm?
Md = 1205 kgf.m Fd =144 tf (Zgl0.0 -1.57 cm?)
retangular _ > situagio: GE d=37.50 cm
! As =0.75 cm % armad. = 0.26
A's = 0.00 cm? Meq = 253 kgf.m - Y
1.2 bw = 15.00 cm yLN = 1.20 cm As =0.46 cm?
h =40.00 cm A's =0.00 cm?
yLN =1.27 cm M = 747 kgf.m
fiss = 0.03 mm
As =0.90 cm?
Md = 1269 kgf.m Fd=219tf (2010.0 - 1.57 cré)
2 retangular As = 0.79 cm? situacéo: GE 0d =37.50 om
A's = 0.00 om2 Meq = 383 kgf.m % armad. = 0.26
33 bw = 15.00 cm yLN =1.26 cm As=0.53 cm?
h =40.00 cm A's =0.00 cm?
yLN =1.65cm M = 924 kgf.m
fiss = 0.05 mm
As =1.32 cm?
Md = 2095 kgf.m Fd =352 tf (20100 - 1.57 c¥)
3 retangular As = 1.32 cm? situacéio: GE 0d = 37.5dO em
A's = 0.00 cm? Meq = 617 kgf.m % armad. = 0.26
4-4 bw = 15.00 cm yLN =2.10cm As =0.92 cm?
h =40.00 cm A's =0.00 cm?
yLN =2.75¢cm M = 1482 kgf.m
fiss = 0.13 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flexao axial axial Final
(compresséo) (tracéo)
As =0.90 cm?
Md = 1205 kgf.m Fd=087tf (2010.0 - 1.57 cm?)
As =0.75 cm? situacao: GE d=37.50 cm
1| As=000cme Meq = 152 kgf.m % armad. = 0.26
yLN = 1.20 cm As =0.00 cm?
A's =0.00 cm?
yLN =0.15¢cm
fiss = 0.00 mm
As =0.90 cm?
Md = 1289 kgf.m Fd=1441f (2010.0 - 1.57 cm?)
As = 0.80 cm? situagdo: GE d=37.50 cm
2| A's=0.00 ce Meq = 253 kgf.m % armad. = 0.26
yLN = 1.28 cm As =0.63 cm?
A's =0.00 cm?
yLN =1.54 cm
fiss = 0.05 mm
= As =0.90 cm?
- Fd=2.19 tf
Md = 1205 kgf.m situacio: GE (2610.0 - 1.57 cm?)
As =0.75 cm? Gao: d = 3750 om
3 o = ) Meq = 383 kgf.m - o
A's =0.00 cm As = 0.44 cm? % armad. = 0.26
yLN =1.20 cm s =0.44 cm
A's =0.00 cm?
yLN =1.51cm




Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
fiss = 0.03 mm
As =2.01 cm?
Md = 3143 kgf.m Fd=352tf (3010.0 - 2.36 cm?)
As = 2.01 cm? situagao: GE d = 37.50 cm
4| A's =0.00 cm? Meq = 617 kgf.m % armad. = 0.39
yLN =3.20 cm As =1.62 cm?
A's =0.00 cm?
yLN =3.87 cm
fiss=0.12 mm
As =0.90 cm?
Md = 1205 kgf.m Fd=352tf (2010.0 - 1.57 cm?)
As = 0.75 cm? situacao: GE d =37.50 cm
5 | A's=0.00 cme Meq = 617 kgf.m % armad. = 0.26
yLN =1.20cm As = 0.00 crre
A's =0.00 cm2
yLN =0.61 cm
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacdo de esforgos limites

Vao Cisalhamento Torcdo Cisalhamento + Tor¢ao
trechos
1 Vd=1.39tf Td =20 kgf.m _
1-2 VRd2 = 28.64 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 =0.06
2 Vd=231tf Td =7 kgf.m _
33 | VRd2=28641f TRA2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
3 Vd=212tf Td = 2 kgf.m _
4-4 | VRd2 = 28641f TRA2 = 1696 kgf.m VAVRd2 + Td/TRd2 = 0.07
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a . Armad. de
. Armad. minima L Dados tor¢do ~
trechos cisalham esquerda direita torcéo
1 d=37.50cm Vmin = 2.76 tf
V0 =4.89 tf Aswmin = 1.74 cm?2
k=1.09 (2 ramos)
1-2 85.0c/22
9 d=37.50cm Vmin = 2.76 tf
Vc0 = 4.89 tf Aswmin = 1.74 cm2
k=111 (2 ramos)
33 85.0c/22
3 d=37.50cm Vmin = 2.76 tf
Vc0 =4.89 tf Aswmin = 1.74 cm?
k=111 (2 ramos)
4-4 85.0c/22




Pavimento Respaldo -

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Célculo da Viga VR2

Lance 2

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

Véo Verificagio Verificagio
Sec¢do Flex&o Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =0.80 cm?
_ Fd=2.19tf (2@8.0 -1.01 sz)
1 retangular Xsdz 0523 E%Em situacdo: GE od =22.60 cm
A's = 0.00 cm? Meq = 221 kgf.m % armad. = 0.27
11 bw =15.00 cm yLN =0.84 cm A§ :_0.80 cm?
h =25.00 cm A's =0.00 cm?
fiss = 0.05 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =0.83 cm?
Md = 542 kgf.m Fd=2.19f (228.0 - 1.01 cm?)
As = 0.56 cm? situacéo: GE d=22.60 cm
2| A's=0.00 cme Meq = 221 kgf.m % armad. = 0.27
yLN =0.90 cm As =0.83 cm?
A's =0.00 cm?
yLN =0.53cm
fiss = 0.06 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vvéo Cisalhamento Torcéo Cisalhamento + Torgéo
trechos
1 Vd=0.87tf Td =5 kgf.m _
1-1 VRd2 = 17.26 tf TRd2 = 926 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados tor¢do ~
trechos cisalham esquerda direita torcéo
1 d=22.60 cm Vmin = 2.81 tf
Vc0 =2.95tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 85.0c/13




Célculo da Viga VR3

Pavimento Respaldo - Lance 2

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?

Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagdo
Sec¢do Flex&o Torcéo axial axial Final
trechos (compress&o) (tracdo)
As =0.90 cm?
- 2
| Md = 1427 kgf.m Fd =0.56 tf ((12283'8 63'3},] cm’)
1 retangular As = 0.89 cm? situagdo: GE % armad. = 0.17
A's = 0.00 cm? Meq = 98 kgf.m 0 =Y
141 bw =15.00 cm yLN = 1.42 cm AIS :_0.82 cm?
h =40.00 cm A's =0.00 cm?
yLN=151cm M = 1062 kgf.m
fiss = 0.12 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
As =0.90 cm?
Md = 1205 kgf.m Fd = 0.56 tf (2210.0 - 1.57 cm?)
As = 0.75 cm? situacao: GE d=37.50 cm
L | A's =000 cme Meq = 98 kgf.m % armad. = 0.26
yLN =1.20 cm As = 0.00 cm?
A's =0.00 cm?
yLN =0.10 cm
fiss = 0.00 mm
As =0.90 cm?
Md = 1205 kgf.m Fd = 0.56 tf (2610.0 - 1.57 cm?)
As = 0.75 cm? situacao: GE d=37.50 cm
2| A's=0.00 cme Meq = 98 kgf.m % armad. = 0.26
yLN =1.20 cm As =0.00 cm?
A's =0.00 cm?
yLN =0.10 cm
fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacéo bielas

Verificacdo de esforgos limites

Vvéo Cisalhamento Torcéo Cisalhamento + Tor¢do
trechos
1 Vd=1.01tf Td =30 kgf.m _
11 | VRd2=28.721f TRd2 = 1696 kgf.m Vd/VRA2 + Td/TRd2 = 0.05
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a o Armad. a x Armad. de
. Armad. minima . Dados tor¢do x
trechos cisalham esquerda direita torcao
1 d=37.60 cm vmin = 2.76 tf
Ve =4.90 tf Aswmin = 1.74 cm?
k=1.02 (2 ramos)
1-1 85.0c/22




Célculo da Viga VR4

Pavimento Respaldo - Lance 2

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagéo Verificacéo
Secdo Flex&do Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =0.90 cm?
_ 298.0 - 1.01 cm?
etangular Md = 1205 kgf.m T ot earanom
— 2 .
r =0 situacdo: GE
1 As=0.75 cm il % armad. = 0.17
A's = 0.00 cm? Meq = 382 kgf.m ' )
bw =15.00 cm LN =1.19 cm As =0.03 cm?
11 h = 40.00 cm y A's =0.00 cm?
yLN =0.84 cm M = 308 kgf.m
fiss = 0.01 mm
As =0.90 cm?
- 298.0 - 1.01 cm?
Md = 1205 kgf.m Fd=1611f (2080 1.01 o)
2 retangular -0 > situacdo: GE .
As=0.75 cm " % armad. = 0.17
A's = 0.00 cm? Meq = 284 kgf.m Y
bw = 15.00 cm LN =1.19 cm As=0.20 cm?
22 h = 40.00 cm y A's=0.00 cm?
yLN =0.91cm M = 356 kgfm
fiss =0.01 mm
As =0.90 cm?
- 298.0 - 1.01 cm?
| Md = 1205 kgf.m Fd=3.14 1 ((j = 37 60 om )
3 retangular As = 0.75 cm? situacio: GE '
: - % armad. = 0.17
A's = 0.00 cm? Meq =553 kgfm
bw = 15.00 cm LN = 1.19 cm As=0.15 cm?
3-3 h = 40.00 cm y A's =0.00 cm?
yLN =1.39cm M = 522 kgfm
fiss =0.03 mm
As =0.90 cm?
_ 298.0 - 1.01 cm?
4 retangular As = 0.75 cm2 situacdo: GE :
s=0./50¢Cm il % armad. = 0.17
A's =0.00 cm? Meq =434 kgfm . '
bw = 15.00 cm LN = 1.19 cm As =0.19 cm?
4-4 h = 40.00 cm y A's =0.00 cm?
yLN =1.20cm M =516 kgfm
fiss =0.03 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flex&o axial axial Final
(compresséo) (tracéo)
As =0.90 cm?2
Md = 1205 kgf.m Fd =217 tf (2610.0 - 157 cri)
As = 0.75 cm? situacédo: GE d=37.50cm
1| A =0.00cme Meq = 380 kgf.m % armad. = 0.26
yLN =120 cm As =0.00 cm
A's =0.00 cm?
yLN =0.37 cm
fiss =0.00 mm
Md = 1205 kgf.m Fd=2171 As = 0.90 cm?
, | As=075cm situagso: GE (2010.0 - 1.57 cm?)
A's = 0.00 cm? Meﬂ =380 kng.m d =37.50 cm
yLN =1.20 cm As=0.29 cm % armad. = 0.26
A's =0.00 cm?
yLN =1.25cm




Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
fiss = 0.02 mm
As =1.05 cm?
Md = 1674 kgf.m Fd=3.14tf (2010.0 - 1.57 cm?)
As = 1.05 cm? situacao: GE d =37.50 cm
3 | A's =000 cm? Meq = 550 kgf.m % armad. = 0.26
yLN =1.67cm As =0.68 cm?
A's =0.00 cm2
yLN =2.24 cm
fiss = 0.06 mm
As =0.90 cm?
Md = 1205 kgf.m Fd=3.14tf (2010.0 - 1.57 cm?)
As = 0.75 cm? situagdo: GE d=37.50 cm
4| A's=0.00 cm? Meq = 550 kgf.m % armad. = 0.26
yLN =1.20 cm As =0.30 cm?
A's =0.00 cm?
yLN =1.63cm
fiss = 0.02 mm
As =0.90 cm?
Md = 1205 kgf.m F_d = 2~.47 tf (2¢10.0 - 1.57 cm?)
As =0.75 cm? situacdo: GE d =37.50 cm
5 | A's=0.00cm? Meq = 432 kgf.m % armad. = 0.26
yLN = 1.20 cm As =0.00 cm?
A's =0.00 cm?
yLN =0.42 cm

fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforgos limites

véo Cisalhamento Torgao Cisalhamento + Torg¢éo
trechos
1 Vd=121tf Td =73 kgf.m _
1-1 VRd2 = 28.72 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.09
2 Vd =167 tf Td = 64 kgf.m _
2-2 VRd2 = 28.72 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.10
3 Vd =153 tf Td =39 kgf.m _
33 | VRd2=28721f TRd2 = 1696 kgf.m Vd/VRA2 + Td/TRd2 = 0.08
4 Vd =0.99 tf Td =35 kgf.m _
4-4 VRd2 = 28.72 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a . Armad. de
. Armad. minima L Dados tor¢do x
trechos cisalham esquerda direita torcao
1 d =37.60 cm vmin = 2.76 tf
Ve0 =4.90 tf Aswmin = 1.74 cm?
k=133 (2 ramos)
11 95.0c/22
2 d=37.60 cm Vmin = 2.76 tf
Vc0 = 4.90 tf Aswmin = 1.74 cm?
k=118 (2 ramos)
22 55.0c/22
3 d =37.60 cm Vmin = 2.76 tf
Ve0 =4.90 tf Aswmin = 1.74 cm?
k=127 (2 ramos)
33 55.0c/22
4 d=37.60 cm vmin = 2.76 tf
Ve0 =4.90 tf Aswmin = 1.74 cm?
k=122 (2 ramos)
4-4 55.0c/22




Célculo da Viga VR5

Pavimento Respaldo - Lance 2

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

Véo Verificacéo Verificacéo
Sec¢do Flex&do Torcéo axial axial Final
trechos (compresséo) (tracéo)
As =3.07 cm?
- (4910.0 - 3.14 cm?)
retangular Md = 4626 kgf.m Fd 0~35 tf d=37.50cm
1 9 As = 3.03 cm? situacdo: GE u 1 = 052
A's = 0.00 cm? Meq =62 kgfm | * &fmac. =5
12 bw=15.00cm | yLN=4.83cm As :_3-07 cm?
h =40.00 cm A's =0.00 cm?
yLN =4.76 cm M = 3334 kgf.m
fiss = 0.11 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
Md = 1205 kgf.m F.d - 0;2_1 tf As =0.90 cm? ;
L As = 0.75 crm? snuag_ao. PE (2g10.0 -1.57 cm?)
A's = 0.00 cm? Meq = 37 kgf.m d=37.50cm
yLN =1.20cm As =0.02 cm? % armad. = 0.26
A's = 0.02 cm? 2910.0 - 1.57 cm?)
yLN =0.00 cm fiss = 0.00 mm
Md =0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
Md = 1205 kgf.m Fd=0.851f As=0.90 cm?
2 As = 0.75 cm? snuag_ao. PE (2g10.0 -1.57 cm?)
A's = 0.00 cm2 Meq = 62 kgf.m d=37.50cm
yLN =1.20 cm As =0.04 cm? % armad. = 0.26
A's =0.04 cm? 2910.0 - 1.57 cm?)
yLN =0.00 cm fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vvéo Cisalhamento Torcéo Cisalhamento + Torcdo
trechos
1 Vd =2.20 tf Td =7 kgf.m _
1-2 VRd2 = 28.64 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados tor¢do ~
trechos cisalham esquerda direita torcéo
1 d=37.50cm Vmin =276 tf
Vc0 =4.89 tf Aswmin =1.74 cm?
k=1.00 (2 ramos)
1-2 85.0c/22




Célculo da Viga VR6

Pavimento Respaldo - Lance 2

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

Véo Verificacéo Verificacdo
Sec¢do Flex&do Torcéo axial axial Final
trechos (compresséo) (tracdo)
As =0.90 cm?
Md = 1205 kgf.m Fd=0.32 f Fd=0.18 tf (20190 157 en)
1 retangular As = 0.75 cm? situagdo: GE situacdo: GE ¢ 37.50 cm
A's = 0.00 cm?2 Meq =57 kgf.m | Meq = 31 kgf.m % armad. = 0.26
12 bw = 15.00 cm yLN =1.20 cm As =0.47 cm? As =0.53 cm?
h = 40.00 cm A's =0.00 cm? A's =0.00 cm?
yLN =0.87 cm yLN =0.79cm M = 471 kgf.m
fiss = 0.01 mm
As =0.90 cm?
2 retangUIar As = 0.75 cm? situa(;éo: PE d=37.50cm
A's = 0.00 cm2 Meq = 387 kgf.m % armad. = 0.26
33 bw=15.00cm | yLN=1.20 cm As =0.26 cm? 0.26 cm?
h = 40.00 cm A's =0.26 cm? (2910.0 - 1.57 cm?)
yLN =0.00 cm M =0 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
Flex&do axial axial Final
(compressao) (tracdo)
As =0.90 cm?
Md = 1205 kgf.m Fd=0.321f Fd =0.06 tf (2610.0 - 1.57 cm?)
As = 0.75 cm? situacdo: GE situacdo: PE d=37.50cm
A's = 0.00 cm? Meq = 57 kgf.m Meq = 11 kgf.m % armad. = 0.26
yLN =1.20 cm As =0.00 cm? As =0.01 cm?
A's =0.00 cm? A's=0.01 cm?
yLN =0.06 cm yLN = 0.00 cm
fiss =0.00 mm
Md =0 kgf.m
As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =2.14 cm?
Md = 2949 kgf.m Fd = Q.19 tf Fd = 2~.21 tf (3210.0 - 2.36 cm?)
As = 1.88 cm? situacdo: GE situacdo: GE d=37.50cm
A's = 0.00 cm? Meq = 33 kgf.m Meq = 387 kgf.m % armad. = 0.39
yLN =3.00cm As =1.86 cm? As =2.14 cm?
A's =0.00 cm? A's =0.00 cm?
yLN =3.03cm yLN =2.59 cm
fiss=0.13 mm
Md = 0 kgf.m
As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

[ Modelo de calculo




[ Inclinacao bielas

[ 45

Verificacdo de esforcos limites

véo Cisalhamento Torcéo Cisalhamento + Tor¢éo
trechos
1 Vd = 3.59 tf Td = 20 kgf.m _
12 | VRA2 = 28.64 tf TRA2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.14
2 Vd =2.08 tf Td =16 kgf.m _
3-3 VRd2 = 28.64 tf TRd2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados torg¢édo ~
trechos cisalham esquerda direita torcéo
1 d=37.50 cm Vmin = 2.76 tf
Vc0 = 4.89 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
1-2 85.0c/22
2 d=37.50cm Vmin = 2.76 tf
Ve0 = 4.89 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
3-3 295.0c/22




Célculo da Viga VR7

Pavimento Respaldo - Lance 2

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo Armadura
Secdo Flexao Torcgéo axial axial Final de pele
trechos (compresséo) (tracéo)
As=1.43
Td =288 2;210 o
Md = 2079 kgf.r: ) ) 1.57 cm?) Taxa = 0.10%
kgf.m Asl =1.07 Fd =0.24 tf Fd=345tf | o7 As pele = 0.75
retangular As=1.02 | cm? situacdo: GE situacéo: GE 0/_ 47.5d0 (zm szp '
1 om2 Meq = 53 Meq=776 | "7 | Esp Max =
bw=15.00 |AS=000 | Agpele=1.50 | kgf.m kgf.m 0.53 cm? 15.00 cm
1-3 | cm cm? cm2 As=100cm? | As=143cm? | o~
h=50.00cm | YEIN=1.63 | Ac=+0.00 A's=0.00cm? | A's=0.00 cm? (1 5ﬂ7 o
cm om? yLN=167cm | yLN=1.0Lcm | ;! )| 2x306.3
o M=1174 (0.94 cm?)
A's=+0.00
kgf.m
o fiss = 0.09
mm
As=1.12
cm?
Md = 1883 (2910.0 -
kgf.m Fd =252 tf 1.57 cm?)
retangular | As=0.93 situacdo: PE | d =47.50 cm
2 cm? Meq = 567 % armad. =
bw=15.00 | As=0.00 kgf.m 0.21
4-4 | cm cm? As=0.30cm? | 0.30 cm?
h=50.00cm | YLN =1.47 A's=0.30 cm? | (2010.0 -
cm yLN =0.00cm | 1.57 cm?)
M =0 kgf.m
fiss = 0.00
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compresséo) (tracéo)
As = 0.93 cm? situacdo: PE (2¢12.5 - 2.45 cm?)
1 A's = 0.00 cm? Meq =199 kgfm d=47.38 cm
yLN = 1.48 cm As =0.10 crm? % armad. = 0.33
A's =0.10 cm? 2910.0 - 1.57 cm?)
yLN =0.00 cm fiss =0.00 mm
Md = 1883 kgf.m Fd =0.24 tf Fd =0.89 tf As = 1.46 cm?
As = 0.93 cm? situacdo: GE situagdo: GE (29125 - 2.45 cn?)
2 | A's=0.00 cm? Meqg =53 kgf.m Meq = 199 kgf.m d=47.38cm
yLN = 1.48 cm As =0.27 cm? As =0.41 cm? % armad. = 0.33
A's =0.00 cm? A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =0.52 cm yLN =0.33 cm fiss = 0.00 mm
Md = 2553 kgf.m Fd =0.24 tf Fd=3.45tf As =2.21 cm?
As = 1.27 cm? situacdo: GE situagdo: GE (29125 - 2.45 cn?)
3 | A's=0.00 cm? Meq = 53 kgf.m Meq = 772 kgf.m d=47.38cm
yLN =2.02 cm As =124 cm? As =167 cm? % armad. = 0.33
A's =0.00 cm? A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =2.06 cm yLN =1.40cm fiss = 0.08 mm
4 | Md=4239 kgf.m Fd =3.45 tf As = 3.06 cm?
As=2.13 cm? situagdo: GE (39125 - 3.68 c?)
A's =0.00 cm? Meq = 772 kgf.m d=47.38cm




Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
yLN =3.40 cm As =2.53 cm? % armad. = 0.49
A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =2.76 cm fiss =0.08 mm
Md = 0 kgf.m
5 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacao bielas

Verificacdo de esforgos limites

tr;/cal'?os Cisalhamento Torcéo Cisalhamento + Tor¢do
1 Vd=3.78 tf Td =288 kgf.m _
13 | VRd2=36.281f TRd2 = 2221 kgf.m VA/VRA2Z + Td/TRA2 = 0.23
2 Vd =2.86 tf Td = 14 kgf.m _
44 | VRd2=36281f TRA2 = 2221 kgf.m Vd/VRA2 + Td/TRd2 = 0.09
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torcao
A90 =0.81 cm?
1 d=47.50 cm Vmin = 4.04 tf (2 ramos)
Ve0 =6.19 tf Aswmin = 1.74 cm? he = 5.77 cm #5.0c/19
k=1.00 (2 ramos) Ae = 408.28 cm? 9 6.3 ¢/ 27
13 550c/19 38.0c/27
2 10.0 ¢/ 27
9 d=47.50cm Vmin = 3.34 tf
Ve0 =6.19 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
4-4 55.0c/23




Célculo da Viga VR8

Pavimento Respaldo - Lance 2

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacéo Armadura
Secdo Flex&do Torcéo axial axial Final de pele
trechos (compressao) (tracdo) P
As =158
Td =338 g“zlo .
Md = 2497 | kgf.m g10.0 - _
kgf.m Asl=1.11 Fd=492tf 1.57 cm?) ;2xae|-eo_.100‘gz)
retangular | As=158 | cm? situagdo: GE d=37.50cm | /A pEle =5
1 om? Meq = 861 % armad. = | CmM
Als = 0.00 qa= 0.26 Esp Max =
bw = 15.00 =0 Aspele = 1.20 | kgf.m 0.55 cme 12.50 ¢cm
1-1 cm cm cm?2 As =1.03 cm? (ZBIO 0-
h=40.00cm | YN =252 As=1+000 | A's=0.00 cm? 157 om?
cm 2 yLN =3.43cm /57 o) 2x206.3
o M=1626 | (0.62 cm?)
ASZ—+OOO kgfm
cm fiss=0.15
mm
As =0.90
Td =337 8:10 o
Md = 1205 | kgf.m o _
kgf.m Asl=1.11 Fd = 2.60 tf 1.57 cnp) ;‘:X&e'_eo_'looz/%
retangular | As=0.75 | cm? situacio: pE | 4=37-50¢m pele =19
G % d.= | cm?
2 cm2 Meq = 455 6 armad. = ~
A's = 0.00 q 0.26 Esp Max =
bw = 15.00 5=0. Aspele = 1.20 kgf.m 0.55 cme 12.50 cm
2.2 | em cm? cm2 As = 0.54 cm? (éﬂlO 0-
h=40.00cm | YLN=1.20 | A=+ 0,00 A's = 0.31 cm? 2
cm - 1.57 cm?) 2x206.3
cm? yLN =0.00 cm _
A's=+0.00 M =219 (0.62 cm?)
=0, kgf.m
cm fiss = 0.01
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacéo Verificagdo
No Flexao axial axial Final
(compresséo) (tracéo)
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As = 1.25 crm? situacdo: GE situacdo: GE (3210.0 - 2.36 cm?)
2 | A's =000 cm? Meq = 861 kgf.m Meq = 455 kgf.m d=37.50cm
yLN =1.99 cm As =0.68 cm? As = 1.55 cm? % armad. = 0.39
A's =0.00 cm? A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =2.89cm yLN =1.52 cm fiss =0.06 mm
Md = 1205 kgf.m Fd = 2.60 tf As =1.30 cm?
As = 0.75 cm? situacdo: GE (2¢10.0 - 1.57 cm?)
yLN = 1.20 cm As =0.61 cm? % armad. = 0.26
A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =0.02 cm fiss =0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL




Modelo de célculo

Inclinacéo bielas

Verificacdo de esforcos limites

trXcaP?os Cisalhamento Torgéo Cisalhamento + Torg¢éo
1 Vd = 155 tf Td = 338 kgf.m _
141 | VRA2 = 28.64 tf TRA2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.25
2 Vd =0.56 tf Td = 337 kgf.m _
22 | VRd2 = 28.641f TRA2 = 1696 kgf.m Vd/VRd2 + Td/TRd2 = 0.22
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
A90=1.18 cm?
1 d=37.50 cm Vmin = 3.57 tf (2 ramos)
V0 = 4.89 tf Aswmin = 1.74 cm? he = 5.45 cm 95.0c/17
k=115 (2 ramos) Ae = 329.75 cm2 26.3¢c/22
11 85.0c/17 58.0c/22
210.0¢/ 22
A90=1.18 cm?
2 d =37.50 cm Vmin = 3.57 tf (2 ramos)
Ve =4.89 tf Aswmin = 1.74 cm? he = 5.45 cm 25.0c/17
k=1.00 (2 ramos) Ae = 329.75 cm? 26.3¢c/22
22 850c/17 38.0c/22
210.0¢/ 22




Célculo da Viga VR9

Pavimento Respaldo - Lance 2

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo | Verificacdo
x x x . . . Armadura
Sec¢do Flex&do Torcéo axial axial Final
~ ~ de pele
trechos (compresséo) (tracéo)
As=0.90
y cm?
_ Td =205 (208.0 - 1.01
Md = 1205 kgf.m cm? Taxa = 0.10%
kgf.m Asl=1.11 Fd=123tF | —)37 60 cm | As pele = 0.60
retangular As=0.75 o2 situagdo: GE 0/‘ . d= |cm
1 cm? Meq =216 b armad. = B
bw = 15.00 A's =0.00 kgf m 0.17 Esp Max =
12 lam 0 | ome Aspele = 1.20 As = 0.41 c? ‘()'55 eme | 1253cm
’ = ' 2¢10.0 -
= yLN =119 | cm A's =0.00 cm2
h=40.00em | o As =+0.00 VLN =020cm | 157 CM) | 2x206.3
cm? ' M =263 (0.62 cm?)
A's=+0.00 cm? kgf.m
fiss = 0.02
mm
As=0.90
_ Td = 343 e
Md=1205 | kgtm ) (208.0- 101 | 14 = 0.10%
dr Asl =111 Fd=102tf | cm?) As pele = 0.60
retangular As=075 | o situagdo: PE | d=37.60 cm | o2
2 — —
2 Z"; 000 Meq = 179 %armad. = | Eqp Max =
bw=1500 | e | Aspele=1.20 O ot | oseeme | 1253cm
> soc0em | YLN =119 | om? Aoz 000 0me | (09100-
cm A;Z:’“ 0.00 yLN =0.00 cm | 1.57 cm?) (Zgégﬁcin )
c M =5 kgf.m '
A's=+0.00 cm? fiss = 0.00
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificacéo
N6 Flexao axial axial Final
(compresséo) (tracdo)
Md = 1205 kgf.m Fd=1231f As=130em?
) As = 0.75 crm? situacdo: PE (3¢8.0 - 1.51 cm?)
yLN =1.19¢cm As =0.14 cm? % armad. = 0.25
A's=0.14 cm? 2910.0 - 1.57 cm?)
yLN =0.00 cm fiss =0.00 mm
Md = 1205 kgf.m Fd=1231f ps=130em?
) As = 0.75 crm? situacdo: GE (328.0 - 1.51 cm?)
A's = 0.00 cm? Meq =216 kgfm d=37.60 cm
yLN = 1.19 cm As =0.33 cm? % armad. = 0.25
A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =0.08 cm fiss = 0.00 mm
Md = 2879 kgf.m Fd=1.021f As=25lamt
3 As = 1.84 cm? situacdo: GE (29125 - 2.45 cn?)
A's = 0.00 cm? Meq = 177 kgf.m d=37.38cm
yLN =2.93cm As =1.96 cm? % armad. = 0.41
A's =0.00 cm? 2910.0 - 1.57 cm?)
yLN =2.75¢cm fiss = 0.13 mm
4 Md = 1205 kgf.m Fd =1.02 tf As =130 cm?
As =0.75 cm? situagdo: PE (328.0 - 1.51 cm?)
A's =0.00 cm? Meq = 179 kgf.m d=37.60cm




Verificagdo Verificagdo
N6 Flex&@o axial axial Final
(compressao) (tracdo)
yLN =1.19 cm As=0.12 cm? % armad. = 0.25
A's=0.12 cm? 2910.0 - 1.57 cm?)
yLN =0.00 cm fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacao bielas

Verificacdo de esforgos limites

trte/cak?os Cisalhamento Torcéo Cisalhamento + Tor¢éo
1 Vd=3.14 tf Td = 205 kgf.m _
1-2 VRd2 =28.72 tf TRd2 = 1696 kgf.m Vd/VRdZ + Td/TRd2 = 0.23
2 Vd=0.65tf Td = 343 kgf.m _
33 | VRA2=28721f TRA2 = 1696 kgf.m VA/VRA2 +Td/TRd2 = 0.22
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a L. Armad. a . Armad. de
trechos cisalham esquerda Armad. minima direita Dados torgdo torcao
A90 =0.71 cm?
1 d=37.60 cm Vmin = 3.38 tf (2 ramos)
V0 =4.90 tf Aswmin = 1.74 cm? he = 5.45 cm 35.0c/18
k=1.00 (2 ramos) Ae = 329.75 cm? 26.3¢/22
1-2 65.0c/18 38.0c/22
2 10.0 ¢/ 22
A90 =1.20 cm?
) d =37.60 cm Vmin = 3.58 tf (2 ramos)
V0 =4.90 tf Aswmin = 1.74 cm? he = 5.45 cm g5.0c/17
k=1.00 (2 ramos) Ae = 329.75 cm? 96.3c/22
3-3 85.0c/17 38.0c/22
2 10.0 ¢/ 22




Pavimento Laje cobertura



Laje cobertura

Calculo dos Pilares

fck = 300.00 kgficm?

E = 260716 kgf/cm?

Peso Espec = 2500.00 kgf/m3

Lance 3 cobr =1.50 cm
Dados Resultados
; MBd Madtopo As
lib Nd topo Mad
vinc max | MBd | MBsdtopo | Madcentro b(cm?)
esb B Nd base | MBsdcentro | Madbase
min MBsdbase Ash
Pilar Secdo lih (tf_) MHd mgzg Processo de Calculo
(cm) vine ni topo MHsdtopo c
esb H MHd MHsdcentro 0
7r base MHsdbase MH2d n r{?ad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
282
65.00 RR 0.00 301 279 4 157
14.99 -1.47 652 652 2 | Msd(x) = 787 kgf.m 25100
o 15).(00 g Msd(y) = 1074 kgf.m 236
3000 | 6500 RR | 001 868 839 0 32100
' 7.50 0.00 1188 873 0 Mrd(x) = 868 kgf.m
0.00 895 0 Mrd(y) = 1185 kgf.m 1.0
Mrd/Msd=1.10
221
65.00 RR 0.00 265 160 1 236
14.99 050 76 69 0 | Msd(x) = 83 kgf.m 3510.0
3000 | 6500 RR 0.00 716 705 0 29100
' 7.50 0.00 1640 1266 0 | Mrd0) = 98 kgf.m
0.00 1640 o | Mrd®) = 2199 kgfm 10
Mrd/Msd=1.12
0
-0.61 0 0 0
15.00 0
P2 X | 43700 RR | 000 123 0 0 Erro DS
30.00 0
50.40 0.00 0 0 0
0.00 0 0
216
65.00 RR 2.47 217 255 6 157
14.99 1.33 281 281 3 | Msd(x) = 259 kgf.m 2310.0
15.00 6 | Msd(y) = 1159 kgf.m 157
P8 3oxoo 65.00 RR 0.03 1003 960 8 29100
' 7.50 0.00 249 663 > | Mrd(x) = 351 kgf.m
0.00 217 0 Mrd(y) = 1568 kgf.m 0.7
Mrd/Msd=1.35
0
65.00 RR 297 162 0 0
1.22 915 0 0
15.00 0
P9 X 0 Erro D11
3000 | 6500 RR 0.00 823 0 0
7.50 0.00 829 0 0
0.00 0 0
1034.00 EL| 1584 1576 0 0
11.33 3719 0 0
15.00 0 0
Pl X | 15700 RR | 0.00 4033 0 Erro DS
30.00 0 0
18.11 0.00 70 0 0
0.00 0 0




Dados Resultados
MBd
lib Nd topo MM?jdtopO As
vinc méax MBd MBsdtopo adcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar | 58620 lih (th) MHd MB2d Processo de Calculo
(cm) vinc ni topo MHsdtopo MBcd
esb H MHd | MHsdcentro o
Zr base MHsdbase MH2d arr:ad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
0
31400 EL | 000 1532 0 0
-1.87 2027 0 0
15.00 0
P19 X 0 Erro D11
3000 | 15700 RR | 0.00 355 0 X
18.11 0.00 3453 0 0
0.00 0 0

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




Célculo da Viga VL1

Pavimento Laje cobertura - Lance 3

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao
Secdo Flex&o Torcéo Final
trechos
As =0.56 cm?
Md = 471 kgf.m (208.0 - 1.01 cm?)
A's =0.00 cm?
11 bw =15.00 cm yLN =0.78 cm
h =25.00 cm
M =198 kgf.m
fiss=0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexao Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =0.56 cm?
Md = 471 kgf.m (208.0 - 1.01 cm?)
As =0.49 cm? d=22.60cm
2 A's =0.00 cm? % armad. = 0.27
yLN =0.78 cm
fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinagéo bielas 45
Verificacdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Torgéo
trechos
1 Vd=0.44tf Td =5 kgf.m _
1-1 VRd2 = 17.26 tf TRd2 = 926 kgf.m Vd/VRA2 + Td/TRd2 = 0.03
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a o Armad. a x Armad. de
. Armad. minima . Dados tor¢do x
trechos cisalham esquerda direita torcao
1 d=22.60 cm Vmin = 2.81 tf
Vel = 2.95 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 95.0c/13




Céalculo da Viga VL2

Pavimento Laje cobertura - Lance 3

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao
Secdo Flex&o Torcéo Final
trechos
As =0.56 cm?
Md = 471 kgf.m (2¢8.0 - 1.01 cm?)
A's =0.00 cm2
141 bw =15.00 cm yLN =0.78 cm
h =25.00 cm
M =105 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexao Final
As =0.56 cm?
Md = 471 kgf.m (208.0 - 1.01 cm?)
As =0.49 cm? d=22.60cm
1 A's =0.00 cm? % armad. = 0.27
yLN =0.78 cm
fiss = 0.00 mm
As =0.56 cm?
Md = 471 kgf.m (228.0 - 1.01 cm?)
As =0.49 cm? d =22.60cm
2 A's =0.00 cm? % armad. = 0.27
yLN =0.78 cm
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforgos limites

Vao Cisalhamento Torcéo Cisalhamento + Torgao
trechos
1 Vd=0.27 tf Td =4 kgf.m _
1-1 VRd2 = 17.26 tf TRd2 = 926 kgf.m VA/VRA2 + Td/TRd2 = 0.02
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima L Dados tor¢do x
trechos cisalham esquerda direita torcao
1 d=22.60 cm Vmin = 2.81 tf
Ve0 =2.95tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 850c/13




Célculo da Viga VL3

Pavimento Laje cobertura - Lance 3

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véao
Secdo Flex&o Torcéo Final
trechos
As =0.84 cm?
Md = 797 kgf.m (208.0 - 1.01 cm?)
A's =0.00 cm?
11 bw =15.00 cm yLN =1.33cm
h =25.00 cm
M =570 kgf.m
fiss = 0.10 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
As =0.94 cm?
Md = 891 kgf.m (208.0 - 1.01 cm?)
As =0.94 cm? d=22.60cm
! A's = 0.00 cm? % armad. = 0.27
yLN =1.49 cm
fiss = 0.13 mm
Md =0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinagéo bielas 45
Verificacdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Torgéo
trechos
1 Vd=1.63tf Td = 6 kgf.m _
1-1 VRd2 = 17.26 tf TRd2 = 926 kgf.m Vd/VRA2 + Td/TRd2 = 0.10
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a o Armad. a x Armad. de
. Armad. minima . Dados tor¢do x
trechos cisalham esquerda direita torcao
1 d=22.60 cm Vmin = 2.81 tf
Vel = 2.95 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 95.0c/13




Célculo da Viga VL4

Pavimento Laje cobertura - Lance 3

fck = 300.00 kgficm?
Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao
Secdo Flex&o Torcéo Final
trechos
As =0.66 cm?
_ (208.0 - 1.01 cm?)
retangular Md__ 629 kgf.m d =22.60 cm
1 As =0.66 cm? % armad. = 0.27
A's =0.00 cm2
11 bw = 15.00 cm yLN =1.04 cm
h =25.00 cm
M =452 kgf.m
fiss =0.06 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
No Flexdo Final
As =0.77 cm?
Md = 737 kgf.m (208.0 - 1.01 cm?)
As =0.77 cm? d=22.60cm
1 A's =0.00 cm? % armad. = 0.27
yLN =1.23cm
fiss =0.09 mm
Md =0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinagéo bielas 45
Verificacdo de esforcos limites
Vvao Cisalhamento Torcéo Cisalhamento + Torgéo
trechos
1 Vd=1.38tf Td =12 kgf.m _
1-1 VRd2 = 17.26 tf TRd2 = 926 kgf.m Vd/VRA2 + Td/TRd2 = 0.09
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a o Armad. a x Armad. de
. Armad. minima . Dados tor¢do x
trechos cisalham esquerda direita torcao
1 d=22.60 cm Vmin = 2.81 tf
Ve0 =2.95 tf Aswmin = 1.74 cm?
k=1.00 (2 ramos)
11 95.0c/13




Dados das Lajes

Laje cobertura fck = 300.00 kgf/cm? E = 260716 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 3 cobr=1.50cm
Secdo (cm) Cargas (kgf/m?)
Laie Tioo H ee enx eex Peso Acidental Paredes Total
J P ec eny eey Préprio | Revestimento Outras
, 8.00 | 9.00 | 25.00 100.00 0.00
L1 Pré-moldada | 12 400 258.82 100.00 0.00 458.82




Laje cobertura

Lance 3

Resultados da Laje

fck = 300.00 kgficm?

E = 260716 kgf/cm?
cobr =1.50 cm

Peso Espec = 2500.00 kgf/m3

Nome Espessura Carga Mdx Mdy Asx | As Flecha
(cm) (kgf/im?) | (kgf.m/m) | (kgf.m/m) Y (cm)
ARMADURA NEGATIVA
Dados Resultados
. . . Reacdo 1 Reacdo 2 Md ;
Viga | Trecho | Lajel | Laje2 (kgf.mim) | (kgf.mim) | (kgf.mim) As (cm?)
VL4 1 L1 341 0 Erro D37
VL1 1 L1 0 Erro D37
VL3 1 L1 341 0 Erro D37
VL2 1 L1 0 Erro D37




Laje cobertura

Céalculos das Lajes

fck = 300.00 kgficm?

E = 260716 kgf/cm?

Peso Espec = 2500.00 kgf/m3

Lance 3 cobr =1.50 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Laje | Diregio ) ) Verlfl_caqao Verlfl_cac;ao ) ) Verlfl_cagao Verlfl_cagao A_rmadura Armaqura Cisalhamento
Secéo | Flexdo axial axial Secdo | Flex&@o axial axial inferior superior
(compressdo) | (tracéo) (compressdo) | (tracdo)
ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Laje Momento negativo Momento positivo
Viga 1
Flexo Flexo Flexo Flexo Armaduras
] Secdo | Flexéo x x Secdo | Flexdo x ~ finais
Trecho | Laje compressdo | tragdo compressdo | tracgdo
2

Vi L1 Erro Erro Erro Erro Erro Erro

. D37 D37 Erro D37 D37 D37 D37 Erro D37 D37 Erro D37
Vi L1 Erro Erro Erro Erro Erro Erro

. D37 D37 Erro D37 D37 D37 D37 Erro D37 D37 Erro D37
Vi3 L1 E E E E E E

rro rro rro rro rro rro

. D37 D37 Erro D37 D37 D37 D37 Erro D37 D37 Erro D37

iz L1 E E E E E E
rro rro rro rro rro rro
. D37 D37 Erro D37 D37 D37 D37 Erro D37 D37 Erro D37




Vigotas pré-moldadas - Lajes do pavimento Laje cobertura

TR
//\\_ ,/\\”/\"/\\”/\\i\ CW: compriments da vigota

CA comprmento adicional da trelica
TR tipo de treliga

ey DC |oim  CT: comprimento total da trelics
A adic As adic: armadura adicional
1l ] | D comprmanto da armadura adicional
oA Y cA Ciz: gancho da armadura adicional
| |
k| L I T
Compr Compr. Trelica Armadura adicional
Laje | Vigota | Quant " | Adic. . Compr. Compr. Gancho Total
(cm) (cm) Tipo (cm) Armadura (cm) (cm) (cm)




Pavimento Cumeeira maior



Cumeeira maior

fck = 300.00 kgf/cm?

E = 260716 kgf/cm?

Calculo dos Pilares

Peso Espec = 2500.00 kgf/m?3

Lance 4 cobr=1.50 cm
Dados Resultados
. Madtopo
lib Madcentro 2
vinc Nd max | MBd topo | MBsdtopo Madbase As b(cm?)
esb B Nd min | MBd base | MBsdcentro
(th) MBsdbase ; ; Ash
. Secgéo - ni MB2 Processo de
Pilar lih MH(d topo .
(cm) vinc MHd base MMHFS'Z?:E?E?O MBcd Calculo
esb H Zr
Kaf MHsdbase MH2d % armad
@) katm) | Ggtm) | MHcd
(kgf.m)
0
874.00 EL 0.00 791 0 0
-3.29 148 0 0
15.00 0
P5 X 0 Erro D5
437.00 RR 0.00 375 0
30.00 0
50.40 0.00 193 0 0
0.00 0 0
0
1034.00 EL 15.72 1368 0 0
11.20 1576 0 0
15.00 0
P14 X 0 Erro D5
30.00 157.00 RR 0.00 9614 0 0
18.11 0.00 4033 0 0
0.00 0 0
0
314.00 EL 0.00 921 0 0
-2.03 1532 0 0
15.00 0
P19 X 0 Erro D11
157.00 RR 0.00 5255 0
30.00 0
18.11 0.00 355 0 0
0.00 0 0

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




Célculo da Viga VC1

Pavimento Cumeeira maior - Lance 4

fck=3

00.00 kgf/cm?

Cobrimento = 1.50 cm

Ecs = 260716 kgf/cm?
Peso especifico = 2500.00 kgf/ms3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagéo Verificacdo Armadura
Secgéo Flexao Torgéo axial axial Final de pele
trechos (compresséo) (tracéo)
As=3.72
Td = 806 2;216 o
Md =5128 | kgf.m o _
kgf.m Asl=1.91 Fd = 6.57 tf 4.02 cm?) ;axa I 0_'1(?;/(())
retangular | As=291 | cm? situagdo: GE Od =4220cm ) 75 PEIE =5
1 om2 Meq=1204 | J0armad.= 2%
o = 0.45 Esp Max =
bw=20.00 |AS=000 | Aspele=1.80 kgf.m 076cm2 | 14.07 cm
1-1 | cm cmz cm? As=3.67cm | )00
h=4500cm | YLN =348 | As=1 005 A's=000cme | (22200~
cm ) yLN =257 cm | 137 €M) | 2x306.3
cm™ : M = 3640 (0.94 cm?)
A's=+0.05 kgf.m
o fiss = 0.22
mm
As=1.35
Td = 676 8:16 0
Md = 2033 | kgf.m o _
kgf.m ASI=160 | Fd=o047tf | Fd=oosy | 402cm) | Texat 0400
retangular As=113 |cm? situagdo: GE situacio: GE d =42.20 cm szpe e=v
2 cm? Meq = 93 Meq =15 % armad. = | CM _
A's =000 0.45 Esp Max =
bw = 20.00 09| Aspele = 1.80 | kgf.m kgf.m 0.76 cm? 14.07 cm
2.2 | em cm? cm? As=0.11cm? | As=0.18cm? | o 00
h=4500cm | YLN=1341 Ag=+000 |As=0.00cmz | A's=0.00cm? (1 5”7 -,
cm cm yLN=0.26cm | yLN=0.19cm | =37 €M) | 2x306.3
— M =41 (0.94 cm?)
A's=+0.00
kgf.m
o fiss = 0.00
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificacéo
No Flexao axial axial Final
(compressao) (tracdo)
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As = 14.74 cm? situacdo: GE situacdo: GE (8216.0 - 16.08 cm?)
2 | A's = 1.20 cm? Meq = 84 kgf.m Meq = 1176 kgf.m d =40.40 cm
yLN = 16.16 cm As = 14.69 cm? As =15.54 cm? % armad. = 1.79
A's =1.26 cm? A's =0.49 cm? 29125 - 2.45 cn?)
yLN =16.16 cm yLN =16.16 cm fiss =0.07 mm
Md = 2033 kgf.m Fd=047tf Fd=0.08tf As =1.88 cm?
As = 1.13 cm? situacdo: GE situacdo: GE (2016.0 - 4.02 cm?)
3 | A's = 0.00 cm2 Meqg = 93 kgf.m Meq = 15 kgf.m d=42.20cm
yLN = 1.34 cm As =0.15 cm? As =0.22 cm? % armad. = 0.45
A's =0.00 cm? A's =0.00 cm? 2¢10.0 - 1.57 cm?)
yLN =0.31cm yLN =0.24 cm fiss =0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL




Modelo de célculo |

Inclinacéo bielas 45

Verificacdo de esforcos limites

trXcaP?os Cisalhamento Torgéo Cisalhamento + Torg¢éo
1 Vd=4.91tf Td = 806 kgf.m _
141 | VRA2 = 42.97 tf TRA2 = 3250 kgf.m Vd/VRd2 + Td/TRd2 = 0.36
2 Vd =5.96 tf Td =676 kgf.m _
22 | VRd2 = 4297t TRA2 = 3250 kgf.m Vd/VRd2 + Td/TRd2 = 0.35
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torgéo
A90 =1.86 cm?
1 d=42.20cm Vmin = 6.21 tf (2 ramos)
Ve0 =7.33 tf Aswmin = 2.32 cm? he = 6.92 cm 950c/11
k=1.00 (2 ramos) Ae = 497.93 cm? 26.3¢c/17
11 §5.00c/11 58.0¢/23
210.0 ¢/ 23
A90 = 1.56 cm?
2 d =42.20 cm Vmin = 5.25 tf (2 ramos)
Ve0 =7.33 tf Aswmin = 2.32 cm? he = 6.92 cm 35.0c/13
k=122 (2 ramos) Ae =497.93 cm? 96.3¢c/21
22 85.00c/13 38.00c/23
210.0 ¢/ 23
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