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Resumo de resultados

Cargas verticais:

Peso proprio = 45.71 tf
Adicional = 6.36 tf
Total = 52.07 tf

Deslocamento horizontal maximo do centro de massa (Vento):
X+ =0.76 cm (limite 0.63)

X-=10.76 cm (limite 0.63)

Y+ =1.81 cm (limite 0.63)

Y-=1.81 cm (limite 0.63)

AVISO: Deslocamentos horizontais excessivos

Deslocamento relativo maximo do centro de massa (Vento):

Portal - Y-=1.01 cm (limite 0.71)

AVISO: Deslocamentos horizontais excessivos entre pavimentos

Aceleracao horizontal:
X+ ="7.817 m/s? (limite 0.147)
X-=17.817 m/s? (limite 0.147)
CLEOMAR NUNES DE ALMEIDA LTDA
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Y+ = 23.289 m/s? (limite 0.147)
Y- = 23.289 m/s? (limite 0.147)

AVISO: Aceleracoes excessivas

Verificacao de estabilidade (Gama-Z7):
X+ =1.10 (limite 1.10)
X-=1.11 (limite 1.10)
Y+ = 1.05 (limite 1.10)
Y- =1.05 (limite 1.10)

Analise de 2% ordem:

Processo P-Delta

Deslocamentos no topo da edificacao:
Vento X+: 3.89 »» 4.48 (+15.00%)
Vento X-: 3.89 »» 4.48 (+15.00%)
Vento Y+: 9.45 »» 10.86 (+14.89%)
Vento Y-: 9.45 »» 10.86 (+14.89%)
Desaprumo X+: 0.23 »» 0.27 (+15.10%)
Desaprumo X-: 0.23 »» 0.27 (+15.10%)
Desaprumo Y+: 0.17 »» 0.19 (+14.97%)
Desaprumo Y-: 0.17 »» 0.19 (+14.97%)

Analise dindmica:

Frequéncia natural: 0.85 Hz

CLEOMAR NUNES DE ALMEIDA LTDA
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AVISO: Participacao modal da massa do portico menor que 90%
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Verificagao da Estabilidade Global da Estrutura

Maior coeficiente Gama-Z

Combinacéo: 1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2

Altura Carga Carga Deslocamento Momento Momento
Pavimento relativa vertical horizontal horizontal 2a. ordem tombamento Gama-Z
(cm) (tf) (tf) (cm) (kgf.m) (kgf.m)
Final paredes 1075.00 8.70 0.39 3.42 297.19 4144.84
Portal 820.00 29.07 0.69 2.14 621.21 5662.99 1.11
Fundacéo 220.00 30.55 0.13 0.16 49.06 279.95 (lim=1.10)
TOTAL 967.46 10087.77
Limitacoes

Em estruturas com Gama-Z maior que 1.10 ¢ necessario fazer a verificagdo dos efeitos de 2*
ordem com a analise P-Delta.

O Gama-Z ¢ um parametro de estabilidade para avaliagao de estruturas simétricas (tanto
geometria quanto carregamento) e edificacdes com mais de 4 pavimentos. Nos demais casos,
recomenda-se a verificagao dos efeitos de 2* ordem com a analise P-Delta.

Coeficiente Gama-Z por combinacio

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

Momento Momento
Combinacio 2a. ordem tombamento Gama-Z

(kgf.m) (kgf.m)
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+1.4D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+1.4D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+1.4D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+1.4D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.72T1+1.4V1+0.84D1 1521.01 16812.96 1.10
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T1+1.4V2+0.84D2 1589.54 16812.96 1.10
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T1+1.4V3+0.84D3 3938.15 84189.85 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T1+1.4V4+0.84D4 4001.39 84189.85 1.05
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1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+1.4D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+1.4D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+1.4D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+1.4D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+1.4V1+0.84D1 1521.01 16812.96 1.10
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+1.4V2+0.84D2 1589.54 16812.96 1.10
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+1.4V3+0.84D3 3938.15 84189.85 1.05
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.72T2+1.4V4+0.84D4 4001.39 84189.85 1.05
1.3G1+1.4G2+1.4S+1.2R+0.980Q+1.2A+1.1AS+0.72T14+0.84V1+0.84D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.45+1.2R+0.980Q+1.2A+1.1AS+0.72T1+0.84V1+1.4D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+1.4D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+1.4D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.45+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+1.4D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V1+0.84D1 1521.01 16812.96 1.10
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V2+0.84D2 1589.54 16812.96 1.10
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V3+0.84D3 3938.15 84189.85 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V4+0.84D4 4001.39 84189.85 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+1.4D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+1.4D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+1.4D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+1.4D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V1+0.84D1 1521.01 16812.96 1.10
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V2+0.84D2 1589.54 16812.96 1.10
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V3+0.84D3 3938.15 84189.85 1.05
1.3G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V4+0.84D4 4001.39 84189.85 1.05
1.3G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.1AS+0.72T14+0.84V2+0.84D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.45+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.4S5+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.45+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.45+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3 2350.27 50513.91 1.05
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4 2413.51 5051391 1.05
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1 898.93 10087.77 1.10
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2 967.46 10087.77 1.11
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3 2350.27 5051391 1.05
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4 2413.51 5051391 1.05
G1+G2+S+1.2R+0.980Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1 696.93 10087.77 1.07
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+1.4D1 696.93 10087.77 1.07
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2 735.44 10087.77 1.08
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+1.4D2 735.44 10087.77 1.08
G1+G2+S+1.2R+0.980Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3 1810.10 5051391 1.04
G1+G2+S+1.2R+0.980Q+1.2A+1.1AS+0.72T1+0.84V3+1.4D3 1810.10 5051391 1.04
G1+G2+S+1.2R+0.980Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4 1845.60 5051391 1.04
21
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G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+1.4D4 1845.60 5051391 1.04
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V1+0.84D1 1174.37 16812.96 1.08
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V2+0.84D2 1212.88 16812.96 1.08
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V3+0.84D3 3028.64 84189.85 1.04
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V4+0.84D4 3064.14 84189.85 1.04
G1+G2+S+1.2R+0.980Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1 696.93 10087.77 1.07
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+1.4D1 696.93 10087.77 1.07
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2 735.44 10087.77 1.08
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+1.4D2 735.44 10087.77 1.08
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3 1810.10 5051391 1.04
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+1.4D3 1810.10 5051391 1.04
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4 1845.60 5051391 1.04
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+1.4D4 1845.60 5051391 1.04
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V1+0.84D1 1174.37 16812.96 1.08
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V2+0.84D2 1212.88 16812.96 1.08
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V3+0.84D3 3028.64 84189.85 1.04
G1+G2+S+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V4+0.84D4 3064.14 84189.85 1.04
G1+G2+S+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1 696.93 10087.77 1.07
G1+G2+S+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2 735.44 10087.77 1.08
G1+G2+S+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3 1810.10 5051391 1.04
G1+G2+S+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4 1845.60 5051391 1.04
G1+G2+S+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1 696.93 10087.77 1.07
G1+G2+S+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2 735.44 10087.77 1.08
G1+G2+S+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3 1810.10 5051391 1.04
G1+G2+S+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4 1845.60 5051391 1.04
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Deslocamentos Horizontais Devido a A¢ao do Vento

VermtoY+ 1.81cm=4
Vento X+ 0.76cm-

Yento X- 0.76cm= 218°
Vemto¥- 1.81cm= 223
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Verificacao do deslocamento maximo da estrutura no centro de massa

Verificacoes Vento X+ | Vento X- | Vento Y+ | Vento Y-
Altura total da edificagdo (cm) 1075.00
Deslocamento limite (cm) 0.63
Deslocamento caracteristico (cm) 2.55 2.55 6.05 6.05
gf2 0.30 0.30 0.30 0.30
Deslocamento combinagdes 0.76 076 181 181
frequentes (cm)
Deslocamento do centro de massa dos pavimentos
Pavimento Altura Deslocamento combinacdes frequentes (cm)
(cm) Vento X+ Vento X- Vento Y+ Vento Y-
Final paredes 255.00 0.76 0.76 1.81 1.81
Portal 600.00 0.43 0.43 1.06 1.06
Fundac@o 220.00 0.06 0.06 0.14 0.14
Deslocamento relativo do centro de massa entre pavimentos
Pavimento Deslocamento relativo entre pavimentos (cm) Limite
Vento X+ Vento X- Vento Y+ Vento Y- (cm)
Final paredes 0.28 0.28 0.65 0.65 0.30
Portal 041 041 1.01 1.01 0.71
Fundacao 0.06 0.06 0.14 0.14 0.26

Centro de massa, centro de rigidez e raio de giro

Pavimento Massa Centro de massa Centro de rigidez Raio de giro
(tf.s*/cm) X (cm) Y (cm) X (cm) Y (cm) (cm)
Final paredes 0.00 1520.40 370.05 102.38
Portal 0.02 1184.86 389.78 605.34
Fundac@o 0.03 1027.24 396.60 716.41

Os célculos do centro de massa e centro de rigidez pressupdem um efeito de diafragma rigido
do pavimento, estes valores podem nao ser validos em algumas situacdes, como duas ou mais
estruturas separadas no modelo, juntas de dilatacdo ou na auséncia efetiva de diafragma

rigido.

Analise da Nao Linearidade Geométrica pelo Processo P-Delta

Vento X+
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento 1a. ordem la. + 2a. ordem 1a. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Final paredes 3.06 2.40 3.51 2.78 0.46 0.00 0.49 0.02
Portal 2.28 0.94 2.61 1.08 0.82 0.00 0.87 0.03
Fundagdo 0.17 0.08 0.19 0.09 0.15 0.00 0.20 0.03
Variac¢ao no deslocamento do topo da edificagao: 15.00%
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Vento X-

Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Final paredes -3.06 -2.40 -3.51 -2.78 -0.46 0.00 -0.49 -0.02
Portal -2.28 -0.94 -2.61 -1.08 -0.82 0.00 -0.87 -0.03
Fundagao -0.17 -0.08 -0.19 -0.09 -0.15 0.00 -0.20 -0.03

Variacao no deslocamento do topo da edificagdo: 15.00%

Vento Y+
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem 1a. + 2a. ordem la. ordem 1a. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Final paredes 6.76 6.61 7.83 7.52 0.00 0.56 0.06 0.62
Portal 5.03 3.93 5.83 4.30 0.00 6.26 0.12 6.37
Fundacdo 0.37 0.35 0.43 0.38 0.00 1.27 0.11 1.35

Variagao no deslocamento do topo da edificagdo: 14.89%

Vento Y-
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Final paredes -6.76 -6.61 -7.83 -7.52 0.00 -0.56 -0.06 -0.62
Portal -5.03 -3.93 -5.83 -4.30 0.00 -6.26 -0.12 -6.37
Fundagdo -0.37 -0.35 -0.43 -0.38 0.00 -1.27 -0.11 -1.35

Variacdo no deslocamento do topo da edificagdo: 14.89%

Desaprumo X+

Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Final paredes 0.18 0.14 0.21 0.16 0.02 0.00 0.02 0.00
Portal 0.14 0.06 0.16 0.06 0.03 0.00 0.04 0.00
Fundagéo 0.01 0.00 0.01 0.01 0.07 0.00 0.07 0.00

Variacdo no deslocamento do topo da edificagdo: 15.10%

Desaprumo X-

Deslocamentos horizontais médios (cm)

Esforco aplicado (tf)

Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Final paredes -0.18 -0.14 -0.21 -0.16 -0.02 0.00 -0.02 0.00
Portal -0.14 -0.06 -0.16 -0.06 -0.03 0.00 -0.04 0.00
Fundagio -0.01 0.00 -0.01 -0.01 -0.07 0.00 -0.07 0.00

Variac¢do no deslocamento do topo da edificagdo: 15.10%

Desaprumo Y+

Deslocamentos horizontais médios (cm)

Esforco aplicado (tf)

Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Final paredes 0.12 0.12 0.14 0.13 0.00 0.02 0.00 0.02
Portal 0.09 0.05 0.10 0.06 0.00 0.03 0.00 0.03
Fundagio 0.01 0.00 0.01 0.01 0.00 0.07 0.00 0.07
Variagao no deslocamento do topo da edificagdo: 14.97%
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Desaprumo Y-
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Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Final paredes -0.12 -0.12 -0.14 -0.13 0.00 -0.02 0.00 -0.02
Portal -0.09 -0.05 -0.10 -0.06 0.00 -0.03 0.00 -0.03
Fundac@o -0.01 0.00 -0.01 -0.01 0.00 -0.07 0.00 -0.07
Variacao no deslocamento do topo da edificagdo: 14.97%
Imperfeicoes geométricas globais
Parimetros
Altura total da edificacdo 1075.00
(cm)
N° de pilares continuos 2
Combinagdo vertical G1+G2+A+Q
Tipo de estrutura Estruturas usuais
Angulo adotado 1/346
Carga Carga aplicada Deslocamento
Pavimento vertical (tf) (th) (cm)
X Y X Y
Final paredes 6.69 0.02 0.02 0.18 0.12
Portal 22.32 0.06 0.06 0.14 0.05
Fundacéo 23.06 0.07 0.07 0.01 0.00
Relatério de Esforgos nas Fundagoes por Elementos
Fundacio B7
Combinagio N Mx My Vx vy Mt
(th (kgfm) | (kgfm) (th (th (kgf/m)
Peso proprio (G1) 14.88 0.00 0.00 0.13 -0.02 0.00
Adicional (G2) -0.01 0.00 0.00 -0.01 0.00 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) 1.08 0.00 0.00 0.18 -0.39 0.00
Vento X- (V2) -1.08 0.00 0.00 -0.18 0.39 0.00
Vento Y+ (V3) 22.99 0.00 0.00 -1.13 1.00 0.00
Vento Y- (V4) -22.99 0.00 0.00 1.13 -1.00 0.00
Desaprumo X+ (D1) 0.07 0.00 0.00 0.02 -0.02 0.00
Desaprumo X- (D2) -0.07 0.00 0.00 -0.02 0.02 0.00
Desaprumo Y+ (D3) 041 0.00 0.00 -0.02 0.02 0.00
Desaprumo Y- (D4) -0.41 0.00 0.00 0.02 -0.02 0.00
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 15.59 0.00 0.00 0.25 -0.27 0.00
G1+G2+0.6V2+D2 14.16 0.00 0.00 0.00 0.25 0.00
G1+G2+0.6V3+D3 29.08 0.00 0.00 -0.57 0.61 0.00
G1+G2+0.6V4+D4 0.68 0.00 0.00 0.82 -0.64 0.00
G1+G2+D1 14.94 0.00 0.00 0.14 -0.04 0.00
G1+G2+D2 14.81 0.00 0.00 0.10 0.01 0.00
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G1+G2+D3 15.28 0.00 0.00 0.10 0.01 0.00
G1+G2+D4 14.47 0.00 0.00 0.15 -0.04 0.00
G1+G2+V1+0.6D1 16.00 0.00 0.00 0.32 -0.42 0.00
G1+G2+V2+0.6D2 13.76 0.00 0.00 -0.07 0.39 0.00
G1+G2+V3+0.6D3 38.11 0.00 0.00 -1.02 1.00 0.00
G1+G2+V4+0.6D4 -8.35 0.00 0.00 1.26 -1.02 0.00
Fundacio B10
Combinagao N Mx My Vx vy Mt
(tf) (kgfm) | (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 14.43 0.00 0.00 0.00 0.02 0.00
Adicional (G2) 0.00 0.00 0.00 0.00 0.00 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) -0.41 0.00 0.00 0.06 0.39 0.00
Vento X- (V2) 0.41 0.00 0.00 -0.06 -0.39 0.00
Vento Y+ (V3) -21.51 0.00 0.00 -1.22 291 0.00
Vento Y- (V4) 21.51 0.00 0.00 1.22 -2.91 0.00
Desaprumo X+ (D1) -0.03 0.00 0.00 0.02 0.02 0.00
Desaprumo X- (D2) 0.03 0.00 0.00 -0.02 -0.02 0.00
Desaprumo Y+ (D3) -0.38 0.00 0.00 -0.02 0.06 0.00
Desaprumo Y- (D4) 0.38 0.00 0.00 0.02 -0.06 0.00
Subpressédo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 14.16 0.00 0.00 0.05 0.27 0.00
G1+G2+0.6V2+D2 14.70 0.00 0.00 -0.06 -0.25 0.00
G1+G2+0.6V3+D3 1.14 0.00 0.00 -0.76 1.82 0.00
G1+G2+0.6V4+D4 27.72 0.00 0.00 0.75 -1.79 0.00
G1+G2+D1 14.40 0.00 0.00 0.01 0.04 0.00
G1+G2+D2 14.46 0.00 0.00 -0.02 -0.01 0.00
G1+G2+D3 14.05 0.00 0.00 -0.02 0.07 0.00
G1+G2+D4 14.81 0.00 0.00 0.02 -0.05 0.00
G1+G2+V1+0.6D1 14.01 0.00 0.00 0.07 0.42 0.00
G1+G2+V2+0.6D2 14.85 0.00 0.00 -0.07 -0.39 0.00
G1+G2+V3+0.6D3 =731 0.00 0.00 -1.24 2.96 0.00
G1+G2+V4+0.6D4 36.17 0.00 0.00 1.23 -2.93 0.00
Fundaciio B5-6
Combinacéo N Mx My Vx Vy Mt
(tf) (kgfm) |  (kgfm) (tf) (tf) (kgf/m)
Peso proprio (G1) 8.38 0.00 0.00 -0.13 0.10 0.00
Adicional (G2) 2.59 0.00 0.00 0.02 0.06 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) -0.48 0.00 0.00 0.11 0.00 0.00
Vento X- (V2) 0.48 0.00 0.00 -0.11 0.00 0.00
Vento Y+ (V3) -2.06 0.00 0.00 0.19 -7.33 0.00
Vento Y- (V4) 2.06 0.00 0.00 -0.19 7.33 0.00
Desaprumo X+ (D1) -0.03 0.00 0.00 -0.01 0.00 0.00
Desaprumo X- (D2) 0.03 0.00 0.00 0.01 0.00 0.00
Desaprumo Y+ (D3) -0.02 0.00 0.00 0.00 -0.05 0.00
Desaprumo Y- (D4) 0.02 0.00 0.00 0.00 0.05 0.00
Subpressao (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
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Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+DI 10.65 0.00 0.00 -0.05 0.16 0.00
G1+G2+0.6V2+D2 11.28 0.00 0.00 -0.16 0.16 0.00
G1+G2+0.6V3+D3 9.71 0.00 0.00 0.01 -4.29 0.00
G1+G2+0.6V4+D4 12.23 0.00 0.00 -0.23 4.60 0.00
G1+G2+Dl1 10.94 0.00 0.00 -0.12 0.16 0.00
GI1+G2+D2 11.00 0.00 0.00 -0.10 0.16 0.00
G1+G2+D3 10.94 0.00 0.00 -0.10 0.11 0.00
G1+G2+D4 10.99 0.00 0.00 -0.11 0.21 0.00
G1+G2+V1+0.6D1 10.47 0.00 0.00 0.00 0.16 0.00
G1+G2+V2+0.6D2 11.46 0.00 0.00 -0.21 0.16 0.00
G1+G2+V3+0.6D3 8.89 0.00 0.00 0.09 -7.20 0.00
G1+G2+V4+0.6D4 13.04 0.00 0.00 -0.30 7.52 0.00
Fundacio S1
Combinacéo N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 0.62 0.00 0.00 -0.02 0.20 0.00
Adicional (G2) 0.29 0.00 0.00 -0.02 0.13 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) -1.10 0.00 0.00 0.31 -1.10 0.00
Vento X- (V2) 1.10 0.00 0.00 -0.31 1.10 0.00
Vento Y+ (V3) -1.08 0.00 0.00 0.64 0.42 0.00
Vento Y- (V4) 1.08 0.00 0.00 -0.64 -0.42 0.00
Desaprumo X+ (D1) -0.07 0.00 0.00 0.02 -0.07 0.00
Desaprumo X- (D2) 0.07 0.00 0.00 -0.02 0.07 0.00
Desaprumo Y+ (D3) -0.04 0.00 0.00 0.01 -0.03 0.00
Desaprumo Y- (D4) 0.04 0.00 0.00 -0.01 0.03 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 0.18 0.00 0.00 0.17 -0.39 0.00
G1+G2+0.6V2+D2 1.63 0.00 0.00 -0.24 1.06 0.00
G1+G2+0.6V3+D3 0.23 0.00 0.00 0.36 0.55 0.00
G1+G2+0.6V4+D4 1.59 0.00 0.00 -0.43 0.11 0.00
G1+G2+Dl1 0.84 0.00 0.00 -0.01 0.27 0.00
G1+G2+D2 0.98 0.00 0.00 -0.05 0.40 0.00
G1+G2+D3 0.87 0.00 0.00 -0.02 0.31 0.00
G1+G2+D4 0.94 0.00 0.00 -0.04 0.36 0.00
G1+G2+V1+0.6D1 -0.23 0.00 0.00 0.29 -0.81 0.00
G1+G2+V2+0.6D2 2.04 0.00 0.00 -0.35 1.47 0.00
G1+G2+V3+0.6D3 -0.19 0.00 0.00 0.62 0.73 0.00
G1+G2+V4+0.6D4 2.01 0.00 0.00 -0.68 -0.07 0.00
Fundacio S2
Combinacio N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 0.63 0.00 0.00 0.02 0.20 0.00
Adicional (G2) 0.25 0.00 0.00 0.01 0.09 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) 0.99 0.00 0.00 0.31 0.92 0.00
Vento X- (V2) -0.99 0.00 0.00 -0.31 -0.92 0.00
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Vento Y+ (V3) 3.67 0.00 0.00 0.64 5.25 0.00
Vento Y- (V4) -3.67 0.00 0.00 -0.64 -5.25 0.00
Desaprumo X+ (D1) 0.06 0.00 0.00 0.02 0.05 0.00
Desaprumo X- (D2) -0.06 0.00 0.00 -0.02 -0.05 0.00
Desaprumo Y+ (D3) 0.05 0.00 0.00 0.01 0.05 0.00
Desaprumo Y- (D4) -0.05 0.00 0.00 -0.01 -0.05 0.00
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 1.53 0.00 0.00 0.23 0.90 0.00
G1+G2+0.6V2+D2 0.23 0.00 0.00 -0.18 -0.31 0.00
G1+G2+0.6V3+D3 3.13 0.00 0.00 0.42 3.50 0.00
G1+G2+0.6V4+D4 -1.37 0.00 0.00 -0.37 -291 0.00
G1+G2+Dl1 0.94 0.00 0.00 0.05 0.35 0.00
G1+G2+D2 0.82 0.00 0.00 0.01 0.24 0.00
G1+G2+D3 0.93 0.00 0.00 0.04 0.35 0.00
G1+G2+D4 0.83 0.00 0.00 0.01 0.24 0.00
G1+G2+V1+0.6D1 1.91 0.00 0.00 0.35 1.25 0.00
G1+G2+V2+0.6D2 -0.15 0.00 0.00 -0.29 -0.66 0.00
G1+G2+V3+0.6D3 4.58 0.00 0.00 0.67 5.57 0.00
G1+G2+V4+0.6D4 -2.82 0.00 0.00 -0.62 -4.98 0.00
Fundacio S3
Combinacao N Mx My Vx vy Mt
(th (kgf.m) | (kgf.m) (th (th (kgf/m)
Peso proprio (G1) 1.01 0.00 0.00 -0.17 0.28 0.00
Adicional (G2) 0.51 0.00 0.00 -0.09 0.16 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 0.01 0.00 0.00
Vento X- (V2) 0.01 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) 0.03 0.00 0.00 0.00 0.07 0.00
Vento Y- (V4) -0.03 0.00 0.00 0.00 -0.07 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 0.00 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.00 0.00 0.00
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 1.51 0.00 0.00 -0.25 0.44 0.00
G1+G2+0.6V2+D2 1.52 0.00 0.00 -0.27 0.44 0.00
G1+G2+0.6V3+D3 1.53 0.00 0.00 -0.26 0.48 0.00
G1+G2+0.6V4+D4 1.50 0.00 0.00 -0.26 0.39 0.00
G1+G2+Dl1 1.51 0.00 0.00 -0.25 0.44 0.00
G1+G2+D2 1.52 0.00 0.00 -0.26 0.44 0.00
G1+G2+D3 1.52 0.00 0.00 -0.26 0.44 0.00
G1+G2+D4 1.51 0.00 0.00 -0.26 0.43 0.00
G1+G2+V1+0.6D1 1.51 0.00 0.00 -0.24 0.44 0.00
G1+G2+V2+0.6D2 1.53 0.00 0.00 -0.27 0.44 0.00
G1+G2+V3+0.6D3 1.54 0.00 0.00 -0.26 0.51 0.00
G1+G2+V4+0.6D4 1.49 0.00 0.00 -0.26 0.36 0.00
Fundacio S4
Combinacio \ N Mx | My Vx Vy Mt
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(th (kgfm) | (kgf.m) (th (th (kgf/m)
Peso proprio (G1) 0.61 0.00 0.00 0.05 0.07 0.00
Adicional (G2) 0.28 0.00 0.00 0.03 0.04 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 0.01 0.00 0.00
Vento X- (V2) -0.01 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) 0.05 0.00 0.00 0.01 0.07 0.00
Vento Y- (V4) -0.05 0.00 0.00 -0.01 -0.07 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 0.00 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.00 0.00 0.00
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+Dl1 0.89 0.00 0.00 0.09 0.12 0.00
G1+G2+0.6V2+D2 0.87 0.00 0.00 0.06 0.11 0.00
G1+G2+0.6V3+D3 0.91 0.00 0.00 0.08 0.16 0.00
G1+G2+0.6V4+D4 0.85 0.00 0.00 0.07 0.07 0.00
G1+G2+Dl1 0.89 0.00 0.00 0.08 0.12 0.00
G1+G2+D2 0.88 0.00 0.00 0.07 0.12 0.00
G1+G2+D3 0.88 0.00 0.00 0.07 0.12 0.00
G1+G2+D4 0.88 0.00 0.00 0.07 0.11 0.00
G1+G2+V1+0.6D1 0.89 0.00 0.00 0.09 0.12 0.00
G1+G2+V2+0.6D2 0.87 0.00 0.00 0.06 0.11 0.00
G1+G2+V3+0.6D3 0.93 0.00 0.00 0.08 0.19 0.00
G1+G2+V4+0.6D4 0.83 0.00 0.00 0.07 0.04 0.00
Fundacio S8
Combinacio N Mx My Vx Vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 1.10 0.00 0.00 0.12 -0.03 0.00
Adicional (G2) 0.55 0.00 0.00 0.07 -0.02 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 0.00 0.00
Vento X- (V2) 0.00 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) -0.02 0.00 0.00 -0.01 0.12 0.00
Vento Y- (V4) 0.02 0.00 0.00 0.01 -0.12 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 0.00 0.01 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.00 -0.01 0.00
Subpressio (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 1.65 0.00 0.00 0.20 -0.05 0.00
G1+G2+0.6V2+D2 1.65 0.00 0.00 0.19 -0.05 0.00
G1+G2+0.6V3+D3 1.64 0.00 0.00 0.19 0.03 0.00
G1+G2+0.6V4+D4 1.67 0.00 0.00 0.20 -0.13 0.00
G1+G2+Dl1 1.65 0.00 0.00 0.20 -0.05 0.00
G1+G2+D2 1.65 0.00 0.00 0.19 -0.05 0.00
G1+G2+D3 1.65 0.00 0.00 0.19 -0.04 0.00
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G1+G2+D4 1.65 0.00 0.00 0.19 -0.05 0.00
G1+G2+V1+0.6D1 1.66 0.00 0.00 0.20 -0.05 0.00
G1+G2+V2+0.6D2 1.65 0.00 0.00 0.19 -0.05 0.00
G1+G2+V3+0.6D3 1.63 0.00 0.00 0.19 0.08 0.00
G1+G2+V4+0.6D4 1.67 0.00 0.00 0.20 -0.17 0.00

Fundacio S9
Combinacgéo N Mx My Vx vy Mt
h | (kgfm) | (kgfm) | (tD h | (kgf/m)
Peso proprio (G1) 1.10 0.00 0.00 -0.13 0.03 0.00
Adicional (G2) 0.55 0.00 0.00 -0.07 0.02 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 0.00 0.00
Vento X- (V2) 0.00 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) 0.02 0.00 0.00 -0.01 0.12 0.00
Vento Y- (V4) -0.02 0.00 0.00 0.01 -0.12 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 0.00 0.01 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.00 -0.01 0.00
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00

Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 1.65 0.00 0.00 -0.19 0.04 0.00
G1+G2+0.6V2+D2 1.66 0.00 0.00 -0.21 0.04 0.00
G1+G2+0.6V3+D3 1.67 0.00 0.00 -0.21 0.12 0.00
G1+G2+0.6V4+D4 1.64 0.00 0.00 -0.20 -0.04 0.00

G1+G2+D1 1.65 0.00 0.00 -0.20 0.04 0.00

G1+G2+D2 1.66 0.00 0.00 -0.20 0.04 0.00

G1+G2+D3 1.66 0.00 0.00 -0.20 0.05 0.00

G1+G2+D4 1.65 0.00 0.00 -0.20 0.04 0.00
G1+G2+V1+0.6D1 1.65 0.00 0.00 -0.19 0.04 0.00
G1+G2+V2+0.6D2 1.66 0.00 0.00 -0.21 0.04 0.00
G1+G2+V3+0.6D3 1.68 0.00 0.00 -0.21 0.17 0.00
G1+G2+V4+0.6D4 1.63 0.00 0.00 -0.19 -0.08 0.00

Fundacao S11

Combinacgéo N Mx My Vx vy Mt

(tf) (kgf.m) (kgf.m) () (tf) (kgf/m)
Peso proprio (G1) 0.67 0.00 0.00 -0.02 -0.25 0.00
Adicional (G2) 0.30 0.00 0.00 -0.01 -0.16 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) -0.70 0.00 0.00 0.20 0.81 0.00
Vento X- (V2) 0.70 0.00 0.00 -0.20 -0.81 0.00
Vento Y+ (V3) -2.38 0.00 0.00 0.44 4.12 0.00
Vento Y- (V4) 2.38 0.00 0.00 -0.44 -4.12 0.00
Desaprumo X+ (D1) -0.04 0.00 0.00 0.01 0.05 0.00
Desaprumo X- (D2) 0.04 0.00 0.00 -0.01 -0.05 0.00
Desaprumo Y+ (D3) -0.03 0.00 0.00 0.01 0.04 0.00
Desaprumo Y- (D4) 0.03 0.00 0.00 -0.01 -0.04 0.00
Subpressao (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
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Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+Dl1 0.50 0.00 0.00 0.10 0.13 0.00
G1+G2+0.6V2+D2 1.43 0.00 0.00 -0.17 -0.94 0.00
G1+G2+0.6V3+D3 -0.49 0.00 0.00 0.24 2.11 0.00
G1+G2+0.6V4+D4 2.43 0.00 0.00 -0.30 -2.92 0.00

G1+G2+D1 0.92 0.00 0.00 -0.02 -0.36 0.00

G1+G2+D2 1.01 0.00 0.00 -0.05 -0.45 0.00

G1+G2+D3 0.94 0.00 0.00 -0.03 -0.36 0.00

G1+G2+D4 1.00 0.00 0.00 -0.04 -0.45 0.00
G1+G2+V1+0.6D1 0.24 0.00 0.00 0.18 0.43 0.00
G1+G2+V2+0.6D2 1.69 0.00 0.00 -0.24 -1.25 0.00
G1+G2+V3+0.6D3 -1.43 0.00 0.00 0.41 3.74 0.00
G1+G2+V4+0.6D4 3.37 0.00 0.00 -0.47 -4.55 0.00

Fundacio S12
Combinacao N Mx My Vx vy Mt
(tfH) (kgf.m) (kgf.m) (tH (tf) (kgf/m)
Peso proprio (G1) 0.66 0.00 0.00 0.02 -0.25 0.00
Adicional (G2) 0.28 0.00 0.00 0.01 -0.13 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) 0.61 0.00 0.00 0.20 -0.63 0.00
Vento X- (V2) -0.61 0.00 0.00 -0.20 0.63 0.00
Vento Y+ (V3) 0.37 0.00 0.00 0.44 1.19 0.00
Vento Y- (V4) -0.37 0.00 0.00 -0.44 -1.19 0.00
Desaprumo X+ (D1) 0.04 0.00 0.00 0.01 -0.04 0.00
Desaprumo X- (D2) -0.04 0.00 0.00 -0.01 0.04 0.00
Desaprumo Y+ (D3) 0.02 0.00 0.00 0.01 -0.01 0.00
Desaprumo Y- (D4) -0.02 0.00 0.00 -0.01 0.01 0.00
Subpressio (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00

Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 1.34 0.00 0.00 0.16 -0.79 0.00
G1+G2+0.6V2+D2 0.54 0.00 0.00 -0.11 0.03 0.00
G1+G2+0.6V3+D3 1.18 0.00 0.00 0.30 0.32 0.00
G1+G2+0.6V4+D4 0.70 0.00 0.00 -0.25 -1.08 0.00

G1+G2+D1 0.98 0.00 0.00 0.04 -0.42 0.00

G1+G2+D2 0.90 0.00 0.00 0.01 -0.34 0.00

G1+G2+D3 0.96 0.00 0.00 0.03 -0.39 0.00

G1+G2+D4 0.92 0.00 0.00 0.02 -0.37 0.00
G1+G2+V1+0.6D1 1.57 0.00 0.00 0.23 -1.03 0.00
G1+G2+V2+0.6D2 0.31 0.00 0.00 -0.18 0.27 0.00
G1+G2+V3+0.6D3 1.32 0.00 0.00 0.47 0.80 0.00
G1+G2+V4+0.6D4 0.56 0.00 0.00 -0.42 -1.56 0.00

Fundacio S13
Combinacgao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 0.60 0.00 0.00 -0.05 -0.07 0.00
Adicional (G2) 0.27 0.00 0.00 -0.03 -0.04 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 0.01 0.00 0.00
Vento X- (V2) 0.01 0.00 0.00 -0.01 0.00 0.00
Vento Y+ (V3) -0.05 0.00 0.00 0.01 0.08 0.00
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Vento Y- (V4) 0.05 0.00 0.00 -0.01 -0.08 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 0.00 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.00 0.00 0.00

Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00

Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 0.87 0.00 0.00 -0.07 -0.10 0.00
G1+G2+0.6V2+D2 0.88 0.00 0.00 -0.10 -0.11 0.00
G1+G2+0.6V3+D3 0.84 0.00 0.00 -0.08 -0.06 0.00
G1+G2+0.6V4+D4 0.90 0.00 0.00 -0.09 -0.16 0.00
G1+G2+D1 0.87 0.00 0.00 -0.08 -0.11 0.00
G1+G2+D2 0.88 0.00 0.00 -0.09 -0.11 0.00
G1+G2+D3 0.87 0.00 0.00 -0.09 -0.10 0.00
G1+G2+D4 0.88 0.00 0.00 -0.09 -0.11 0.00
G1+G2+V1+0.6D1 0.86 0.00 0.00 -0.07 -0.10 0.00
G1+G2+V2+0.6D2 0.88 0.00 0.00 -0.10 -0.11 0.00
G1+G2+V3+0.6D3 0.82 0.00 0.00 -0.08 -0.03 0.00
G1+G2+V4+0.6D4 0.92 0.00 0.00 -0.09 -0.18 0.00
Fundacio S14
Combinacio N Mx My Vx vy Mt
(th (kgf.m) | (kgfm) (th (th (kgf/m)

Peso proprio (G1) 1.01 0.00 0.00 0.18 -0.28 0.00
Adicional (G2) 0.50 0.00 0.00 0.10 -0.16 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 0.01 0.00 0.00

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

Vento Y+ (V3) -0.03 0.00 0.00 0.00 0.08 0.00

Vento Y- (V4) 0.03 0.00 0.00 0.00 -0.08 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 0.00 0.00 0.00
Desaprumo Y- (D4) 0.00 0.00 0.00 0.00 0.00 0.00

Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00

Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+D1 1.53 0.00 0.00 0.29 -0.44 0.00
G1+G2+0.6V2+D2 1.51 0.00 0.00 0.26 -0.44 0.00
G1+G2+0.6V3+D3 1.50 0.00 0.00 0.28 -0.39 0.00
G1+G2+0.6V4+D4 1.53 0.00 0.00 0.28 -0.49 0.00
G1+G2+D1 1.52 0.00 0.00 0.28 -0.44 0.00
G1+G2+D2 1.52 0.00 0.00 0.27 -0.44 0.00
G1+G2+D3 1.52 0.00 0.00 0.28 -0.44 0.00
G1+G2+D4 1.52 0.00 0.00 0.28 -0.45 0.00
G1+G2+V1+0.6D1 1.53 0.00 0.00 0.29 -0.44 0.00
G1+G2+V2+0.6D2 1.51 0.00 0.00 0.26 -0.44 0.00
G1+G2+V3+0.6D3 1.49 0.00 0.00 0.28 -0.36 0.00
G1+G2+V4+0.6D4 1.54 0.00 0.00 0.28 -0.52 0.00
Legenda

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

- Elemento: nome da fundacdo;
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-

- N: esforgo axial na fundagéo (inclui o peso proprio do bloco caso sua secdo tenha sido definida
no lancamento);

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

- My: momento fletor na fundag@o, atuante em torno do eixo Y global;

- Vx: esfor¢o cortante na fundag@o, atuante no plano paralelo a dire¢do X global;

- Vy: esforgo cortante na fundag@o, atuante no plano paralelo a dire¢do Y global;

- Mt: momento de torgao atuante.

Analise dinamica

Periodo Frequéncia
Modo ) (Hz)
1 1.172 0.853
2 0.261 3.830
3 0.245 4.088
4 0.211 4.743
5 0.155 6.443
6 0.122 8.185
7 0.101 9.864
8 0.097 10.351
9 0.091 11.026
10 0.079 12.680
11 0.075 13.407
12 0.069 14.537
Fator de participacdo modal Taxa de participacio modal Taxa acumulada de participacio
Modo modal
FPx FPy FPz TPMx TPMy TPMz TaPMx TaPMy TaPMz
1 -4.18551 | -2.87896 | -0.00322 | 0.36183 0.17119 0.00000 0.36183 0.17119 0.00000
2 -1.91381 1.32965 | -0.00518 | 0.07565 0.03652 0.00000 0.43748 0.20771 0.00000
3 -2.71147 | 3.54766 | -0.00255 | 0.15185 0.25995 0.00000 0.58933 0.46766 0.00000
4 -0.05879 | -2.35691 | -0.00128 | 0.00007 0.11474 0.00000 0.58941 0.58240 0.00000
5 -1.07927 | -1.53505 | -0.00131 0.02406 0.04867 0.00000 0.61346 0.63107 0.00000
6 0.03737 | -0.06776 | -0.00004 | 0.00003 0.00009 0.00000 0.61349 0.63116 0.00000
7 -2.63429 | -0.12542 | -0.00054 | 0.14333 0.00032 0.00000 0.75682 0.63149 0.00000
8 -0.88574 | -0.05528 0.00146 0.01620 0.00006 0.00000 0.77303 0.63155 0.00000
9 1.04347 | -0.02999 | 0.01588 0.02249 0.00002 0.00001 0.79552 0.63157 0.00001
10 -1.47829 | 0.10635 | -0.01356 | 0.04514 0.00023 0.00000 0.84065 0.63180 0.00001
11 0.42150 0.20853 -0.00781 0.00367 0.00090 0.00000 0.84432 0.63270 0.00001
12 -0.55314 | -0.90180 | -0.00471 0.00632 0.01680 0.00000 0.85064 0.64950 0.00001
34

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com



180°

NC

ENGENHARIA

a0®
23(29

Verificacao do conforto perante a acdo do vento

a 2
Pavimento X+ ;&{ieleragao (n;(/_s ) Y- Percep¢io humana
Final paredes 7.817 23.289 7.817 23.289 Intoleravel
Portal 4.588 11.981 4.588 11.981 Intoleravel
Fundagio 0.706 1.746 0.706 1.746 Intoleravel
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Centro de massa, centro de rigidez e raio de giro

Pavimento Massa Centro de massa Centro de rigidez Raio de giro
(tf.s*/cm) X (cm) Y (cm) X (cm) Y (cm) (cm)
Final paredes 0.00 1520.40 370.05 102.38
Portal 0.02 1184.86 389.78 605.34
Fundacao 0.03 1027.24 396.60 716.41

Os calculos do centro de massa e centro de rigidez pressupdem um efeito de diafragma rigido
do pavimento, estes valores podem nao ser validos em algumas situacdes, como duas ou mais
estruturas separadas no modelo, juntas de dilatacdo ou na auséncia efetiva de diafragma

rigido.
Pavimento Fundacao
Relatério de Resultados das Sapatas
Fundacio fck =300.00 E =268384 Peso Espec =2500.00
¢ kgf/cm? kgf/cm? kgf/m?
Lance 1 cobr =2.00 cm
Dimensoes Armaduras inferiores Armaduras superiores
Nome B (cm) HO (cm) . . . .
H (cm) HI1 (cm) Dir. B Dir. H Dir. B Dir. H
55.00 25.00
S1 20.00 3500 Erro D39 Erro D39 Erro D39 Erro D39
55.00 25.00
S2 80.00 35.00 Erro D39 Erro D39 Erro D39 Erro D39
33 55.00 25.00 7 28.0¢/10 608.0c/10
70.00 35.00 (3.52 cm?) (3.02 cm?)
S4 55.00 25.00 728.0¢c/10 608.0c/10
70.00 35.00 (3.52 cm?) (3.02 cm?)
S8 55.00 25.00 728.0c/10 608.0c/10
70.00 35.00 (3.52 cm?) (3.02 cm?)
39 55.00 25.00 7 28.0¢/10 608.0c/10
70.00 35.00 (3.52 cm?) (3.02 cm?)
55.00 25.00
S11 80.00 35.00 Erro D39 Erro D39 Erro D39 Erro D39
312 65.00 20.00 8098.0c/11 608.0c/12
90.00 35.00 (4.02 cm?) (3.02 cm?)
313 55.00 25.00 7 28.0¢/10 608.0c/10
70.00 35.00 (3.52 cm?) (3.02 cm?)
14 55.00 25.00 728.0¢c/10 608.0c/10
70.00 35.00 (3.52 cm?) (3.02 cm?)
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Relatdrio de Calculos das Sapatas

Fundagiio fck =300.00 E=268384 Peso Espec =2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 1 cobr=2.00 cm
Esforcos e pressoes
Nome I\I\,ﬁ; EII-BI Cafga:gtz tal Pr:!(ssff;o Szigl Pr::(ssff;o SzigZ Priss;';o Szig3 Prole(ssf?;o Szig4
kgtm | P (kgt/em) (kgt/em?) (kgt/cm) (kgt/cm)
3] 10.22 0.68 2.04 0.66 0.71 0.62 0.57
27.27 1.47 2.81 (lim = 2.00) (lim = 2.00) (lim =2.00) (lim = 2.00)
2 22.90 0.67 4.58 -1.00 -1.00 -1.00 -1.00
61.07 5.57 5.34 (lim = 2.00) (lim = 2.00) (lim =2.00) (lim = 2.00)
33 7.19 0.27 1.54 0.58 0.62 0.55 0.51
15.41 0.51 222 (lim = 2.00) (lim = 2.00) (lim = 2.00) (lim = 2.00)
sS4 4.65 0.09 0.93 0.42 0.45 0.41 0.38
9.31 0.19 1.60 (lim = 2.00) (lim = 2.00) (lim =2.00) (lim = 2.00)
S8 8.37 0.20 1.67 0.62 0.66 0.59 0.54
16.74 0.17 2.35 (lim = 2.00) (lim = 2.00) (lim = 2.00) (lim = 2.00)
59 8.39 0.21 1.68 0.62 0.66 0.59 0.54
16.79 0.17 2.35 (lim = 2.00) (lim = 2.00) (lim =2.00) (lim = 2.00)
311 16.83 0.47 3.37 . -1.00 . -1.00 . -1.00 . -1.00
44.89 4.55 4.13 (lim = 2.00) (lim = 2.00) (lim =2.00) (lim = 2.00)
12 7.85 0.47 1.57 . 0.45 . 0.48 _ 0.43 . 0.41
20.94 1.56 2.59 (lim = 2.00) (lim = 2.00) (lim = 2.00) (lim = 2.00)
313 4.61 0.10 0.92 . 0.42 . 0.44 ' 0.40 . 0.38
9.22 0.18 1.60 (lim = 2.00) (lim = 2.00) (lim =2.00) (lim = 2.00)
14 7.72 0.29 1.54 4 0.58 . 0.63 . 0.56 4 0.52
15.45 0.52 2.22 (lim = 2.00) (lim = 2.00) (lim =2.00) (lim = 2.00)
Estabilidade
Tombamento B Tombamento H Deslizamento Arrancamento
Nome Mrd Mrd Frd Nt Ns
Msd Mrd / Msd Msd Mrd / Msd Fsd Frd / Fsd (th) (tf)
(kgf.m) (kgf.m) (tf)
3] 771.57 75.46 1122.28 41.16 1.98 1.31 -0.23 (fii?i
10.22 (lim = 1.50) 27.27 (lim = 1.50) 1.51 | lim=(1.50) | (lim=0.00) 0.23)
2 0.00 100000.00 0.00 100000.00 -2.82 (18i.ri16:
22.90 (lim = 1.50) 61.07 (lim = 1.50) (lim = 0.00) 2.82)
3 609.60 84.77 775.86 50.35 1.73 3.02
7.19 (lim = 1.50) 15.41 (lim = 1.50) 0.57 | lim=(1.50)
sS4 440.93 94.76 561.18 60.30 1.73 8.29
4.65 (lim = 1.50) 9.31 (lim = 1.50) 0.21 | lim=(1.50)
S8 645.32 77.11 821.31 49.07 1.73 6.53
8.37 (lim = 1.50) 16.74 (lim = 1.50) 0.27 | lim=(1.50)
S9 646.73 77.04 823.11 49.02 1.73 6.45
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8.39 (lim = 1.50) 16.79 (lim = 1.50) 0.27 | lim=(1.50)
s11 0.00 1.00000.00 0.00 1.00000.00 . -1.43 (15ij16:
16.83 (lim = 1.50) 44.89 (lim = 1.50) (lim = 0.00) 1.43)
12 840.84 . 107.09 1164.24 . 55.60 2.63 . 1.63
7.85 (lim = 1.50) 20.94 (lim = 1.50) 1.62 | lim=(1.50)
313 438.64 . 95.12 558.27 . 60.53 1.73 . 8.40
4.61 (lim = 1.50) 9.22 (lim =1.50) 0.21 | lim=(1.50)
314 609.85 ‘ 78.95 776.17 . 50.24 1.73 ‘ 2.94
7.72 (lim = 1.50) 15.45 (lim = 1.50) 0.59 | lim=(1.50)
Verificacio de tensdo em area reduzida
Interface pilar-fundagio
Nome Forca solicitante Forc¢a resistente Condicdio
(tf) (tf)
S1 2.80 128.57 OK
S2 6.35 128.57 OK
S3 2.06 90.00 OK
S4 1.24 96.43 OK
S8 2.23 96.43 OK
S9 2.24 96.43 OK
S11 4.65 128.57 OK
S12 2.13 128.57 OK
S13 1.23 96.43 OK
S14 2.06 96.43 OK
Dimensionamento
Armaduras inferiores Armaduras superiores
Nome Dir. B Dir. H Dir. B Dir. H
Md (kgf.m/m) Md (kgf.m/m) Md (kgf.m/m) Md (kgf.m/m)
As (cm*/m) As (cm*/m) A's (cm*/m) A's (cm*/m)
S1
S2
$3 3885.35 3694.64 0.00 0.00
5.09 4.96 0.00 0.00
sS4 3885.35 3715.53 0.00 0.00
5.21 4.99 0.00 0.00
g8 3885.35 3715.53 0.00 0.00
5.21 4.99 0.00 0.00
9 3885.35 3715.53 0.00 0.00
5.21 4.99 0.00 0.00
S11
312 3785.71 3465.82 0.00 0.00
4.62 438 0.00 0.00
313 3885.35 3715.53 0.00 0.00
5.21 4.99 0.00 0.00
S14 3885.35 3715.53 0.00 0.00
5.21 4.99 0.00 0.00

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

38




ANC

ENGENHARIA

Resultado dos Blocos

Fundacio fck =300.00 E=268384 Peso Espec = 2500.00
¢ kgf/cm? kgf/cm? kgf/m?
Lance 1 cobr =4.50 cm
T P . 5 . 3
Blocos ne II:I]_3I hb Principal (cm?) Estribo (cm?) Superior (cm?) As dist.
Estaca (cm) (cm) X Y Hor. Vert. X Y (cm?)
6.03 6.03 1.17
4 240.00 5.50 2.51
B7 95.00 - - (12 ¢ (12 ¢ (05.0
C25 240.00 (7 2 10.0) (5908.0) 8.0) 8.0) ¢/20)
6.03 6.03 1.16
4 240.00 5.50 2.51
B10 95.00 - - (120 (12 ¢ (05.0
C25 240.00 (7 2 10.0) (598.0) 8.0) 8.0) ¢/20)
5.53 1.01
3 193.51 5.50 2.51 4.02
B5-6 95.00 - - (11e (25.0
C25 167.58 (7 10.0) (508.0) (8098.0) 8.0) ¢/20)
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Calculo do Bloco B7

Pavimento Fundacéo -
Lance 1

Dados gerais

Dados do concreto

Tipo do bloco: 4
RET

fck =300 kgf/cm?

Cobrimento= 4.50

Ecs =268384 kgtf/cm?
Peso especifico = 2500

cm kgf/m?
Calculo das dimensdes do bloco
o
=
o
[ 240 |
Estaca (cm) Altura do bloco (cm) Secio do bloco (cm)
Tipo circular Util 80.00 LB 240.00
Secio 25.00 Total 95.00 LH 240.00
Cobrimento do Cobrimento do
Esp. B/ Esp. H 185.00/ 185.00 bloco na estaca 15.00 bloco (CB) 15.00
Area de forma 9.12 m?
Volume concreto 544 m?
Estimativa da carga solicitante
Peso proprio Nmax Carga momento Carga total
(tf) (tf) (tf) (tf)
13.61 38.11 1.06 52.78
40
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Verificagao de tensio em area reduzida

Interface pilar-
fundacio
Forga solicitante
51.86

(tH

Forga resistente
1285.71
(th
Condigdo OK

Verificacio ao esmagamento da biela - Método de Blévot & Frémy

Junto ao pilar Junto a estaca
Tenséo solicitante
(kegf/em?) 24.36 87.81
Tensio admissivel
(kgf/em?) 160.29 135.77
Condigao Ok Ok
Determinac¢ao do numero de estacas
Dimensées Altura P,e S0 Cafga Carga Momento Forf;a
Modelo NE (cm) (cm) proprio max. min. (kgf.m) horiz.
() (t) (th) £ (t)
1 1 210x210 175 19.28 57.38 10.92 2115 1.63
2 2 240x55 60 1.94 20.14 -3.34 27 0.81
3 TRI 3 364x315 185 30.63 23.65 6.61 0 0.54
3LIN 3 241x55 60 1.93 13.46 -2.27 18 0.54
4 RET 4 240x240 95 13.61 13.16 1.06 0 0.41
Limites 1000.00 -100.00 500 5.00
Valores negativos indicam esforgos de tracao
Estimativa dos esforcos nas estacas
Carga max. Carga min. Momento Forca horiz.
Estaca
(th) (th (kgf.m) (th
E7-1 13.16 1.06 0 041
E7-2 12.79 1.50 0 041
E7-3 13.07 1.13 0 0.41
E7-4 12.69 1.56 0 041
Dimensionamento da armadura de retracio
Tipo de Delta T (°C) Delta Ter (°C) As (cm?) Armaduras
endurecimento
Estribo horizontal Lento 15.00 18.83 - -
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Dimensionamento da armadura

Método de calculo: biela-tirante

Tensao (tf) As (cm?) Armaduras
Armadura principal na 15.43 5.29 7610.0
direcao X
Armadura principal na
direcio Y ) ) )
Estribo horizontal 1.93 0.66 508.0
Estribo vertical - - -
Armadu'ra s~uper10r na ) 1.06 120 8.0
direcio X
Armadu.ra superior na ) 1.06 12 5 8.0
direcio Y
Armadura distribui¢io 4.36 1.17 9 5.0 ¢/20
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Calculo do Bloco B10

Pavimento Fundacéo -

Lance 1

Dados gerais

Dados do concreto

Tipo do bloco: 4
RET
Cobrimento= 4.50
cm

fck =300 kgf/cm?
Ecs =268384 kgtf/cm?

Peso especifico = 2500
kgf/m?

Calculo das dimensoées do bloco

240

[ 240
Estaca (cm) Altura do bloco (¢cm) Secéo do bloco (cm)
Tipo circular Util 80.00 LB 240.00
Secdo 25.00 Total 95.00 LH 240.00
Cobrimento do Cobrimento do
Esp. B/ Esp. H 185.00/ 185.00 bloco na estaca 15.00 bloco (CB) 15.00
Area de forma 9.12 m?
Volume concreto 544 m?
Estimativa da carga solicitante
Peso préprio Nmax Carga momento Carga total
(tf) (tf) (tf) (tf)
13.61 36.17 2.43 52.21
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Verificacao de tensdo em area reduzida

Interface pilar-

fundacio
Forga solicitante
49.19

(tH

Forga resistente
1285.71
(th
Condigao OK

Verificacdo ao esmagamento da biela - Método de Blévot & Frémy

Junto ao pilar Junto a estaca
Tensio solicitante
(kef/em?) 24.06 87.04
Tensao admissivel
(kegf/em?) 160.29 135.77
Condic¢ao Ok Ok
Determinac¢ao do numero de estacas
Dimensdes Altura P,e S0 Cafga Caf'ga Momento For?a
Modelo NE (cm) (cm) proprio max. min. (kgf.m) horiz.
(tf) (tf) (tf) : (tf)
1 1 210x210 175 19.28 55.44 11.97 4170 3.21
2 2 240x55 60 1.94 19.26 -2.89 146 1.60
3 TRI 3 364x315 190 31.46 23.62 6.96 0 1.07
3LIN 3 241x55 60 1.93 12.91 -2.00 97 1.07
4 RET 4 240x240 95 13.61 13.05 0.97 0 0.80
Limites 1000.00 -100.00 500 5.00
Valores negativos indicam esforgos de tracao
Estimativa dos esforcos nas estacas
Estaca Carga max. Carga min. Momento Forca horiz.
(tf) () (kgf.m) (tf)
E10-1 11.84 2.18 0 0.80
E10-2 12.53 1.49 0 0.80
E10-3 12.36 1.66 0 0.80
E10-4 13.05 0.97 0 0.80
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Dimensionamento da armadura de retracio

Tip 0 de Delta T (°C) Delta Ter (°C) As (cm?) Armaduras
endurecimento
Estribo horizontal Lento 15.00 18.83 - -

Dimensionamento da armadura

Método de calculo: biela-tirante

Tensdo (tf) As (cm?) Armaduras
Armadura principal na 15.26 5.53 7610.0
direcio X
Armadura principal na ) ) )
direcio Y
Estribo horizontal 1.91 0.69 508.0
Estribo vertical - - -
Armadu.ra superior na ) L1 12 6 8.0
direcao X
Armadu.ra superior na ) 111 12 6 8.0
direcio Y
Armadura distribuicio 4.32 1.16 9 5.0 ¢/20
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Calculo do Bloco B5-6

Pavimento Fundacio -

Lance 1
Dados gerais Dados do concreto
Tipo do bloco: 3 fck =300 kgf/cm?
TRI Ecs = 268384 kgf/cm?
Cobrimento=4.50 | Peso especifico =2500
cm kgf/m?

Calculo das dimensoées do bloco

167.6

193.5
1
Estaca (cm) Altura do bloco (¢cm) Secéo do bloco (cm)
Tipo circular Util 80.00 LB 193.51
Secio 25.00 Total 95.00 LH 167.58
Espacamento Cobrimento do Cobrimento do
entre estacas (e) 130.00 bloco na estaca 15.00 bloco (CB) 15.00
Area de forma 5.51 m?
Volume concreto 1.94 m?
Estimativa da carga solicitante
Peso préprio Nmax Carga momento Carga total
(tf) (tf) (tf) (tf)
4.85 13.04 11.82 29.71

Verificacio de tensio em area reduzida

Interface pilar-
fundacio
Forga solicitante
14.46
(th
Forga resistente
300.00
(th
Condigdo OK
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Verificacao ao esmagamento da biela - Método de Blévot & Frémy

Junto ao pilar Junto a estaca
Tensao solicitante
(kef/em?) 42.62 63.74
Tensdo admissivel
(kgf/em?) 160.29 135.77
Condigao Ok Ok
Determinac¢ao do numero de estacas
Dimensdes Altura P'e SO. Cafga C“,rg“ Momento For?a
Modelo NE (cm) (cm) proprio max. min. (kgf.m) horiz.
(tf) (tf) (tf) ) (tf)
1 1 110x110 60 1.80 14.84 10.69 1805 7.52
2 2 155x70 60 1.59 7.40 5.22 902 3.76
3 TRI 3 194x168 95 4.85 9.90 0.81 0 2.51
Limites 1000.00 -100.00 500 5.00
Estimativa dos esforcos nas estacas
Carga max. Carga min. Momento Forc¢a horiz.
Estaca
(tf) (tf) (kgf.m) (tf)
E5-6-1 9.90 0.81 0 2.51
E5-6-2 6.43 4.13 0 2.51
E5-6-3 6.51 3.86 0 2.51
Dimensionamento da armadura de retracao
Tipo de Delta T (°C) Delta Ter (°C) As (cm?) Armaduras
endurecimento
Estribo horizontal Lento 13.69 18.94 - -
Dimensionamento da armadura
Método de calculo: biela-tirante
Tensao (tf) As (cm?) Armaduras
Armadura principal na 11.15 5.04 70100
direcio X
Armadura principal na . . )
direcio Y
Estribo horizontal 1.39 0.63 508.0
Estribo vertical - - -
Armadu.ra superior na ) 1.01 86 8.0
direcao X
Armadu'ra s~uperlor na ) 535 11680
direcio Y
Armadura distribuicio 4.46 1.01 9 5.0 ¢/20
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Relatorio de calculo dos tubuloes

Fundacio fck =250.00 E = 241500 Peso Espec =2500.00
¢ kgf/cm? kgf/cm? kgf/m?
Lance 1 cobr=4.50 cm

Dimensionamento da base

Resultados de dimensionamento

Dados Resultados
Esforcos Solo Dimensoes Armadura
(cm)
Nome MB FB g:;g: (E ?/01:12) Angulo | B | HO | AsBinf | AsHinf
MH | FH o Padm | (&0 atrito
(kgf.m) (tf) (th (kgf/cm?) (graus) H H1 AsB sup | AsH sup
Estabilidade
o 2
Esforgos Pressoes)(kgf/cm Estabilidade Dimensionamento
Tombamento Deslizament | Arranc Dir. B Dir. H
Carg Psolo 0 :
Nom MB FB a Dir. Dir. I\A/[g 1\:;1
e MH F | Carg Sig1 B H N )
(kgfm | H | a | P29™ | Go> | Msd | Msd g:‘; g: (c“; /m (c“‘) /m
) (th) | total ng3 Mrd Mrd Cond. (1.5) Ns>Nt A's A's
(th) Sig4 Cond | Cond (em*m | (cm¥m
.(1.5) | .(1.5)
) )
Dimensionamento do fuste
Esforgos Verificacdo concreto simples Resultados
Secio | Nd Msd §1ng S.lgTd C.lSWd Cota Msd Estribo
Nome SigCrd SigTrd CisWrd o Mrd As Fretagem
(cm) vd Mtd limite
(th | (kgf.m) (kgf/cm?) (kgf/cm?) | (kgf/cm?) (cm) (kgf.m) | fuste Cota
gl Cond. Cond. Cond. Cond. (cm)
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Relatorio de calices dos Blocos

Fundacio fck =300.00 E=268384 Peso Espec =2500.00
¢ kgf/cm? kgf/em? kgf/m?
Lance 1 cobr =4.50 cm
Dados
fv (cm)
Nome Lig. Pilar hv (cm) Lemb (cm) Emb (cm) ec (cm) fhi (cm)
ths (cm)
Verificac¢oes
Nome Compressao Biela (direcéo b) Biela (dire¢do h)
(kgf/cm?) classif. | verif. (kgf/cm?) classif. | verif. (kgf/cm?)
Resultados

Asvp Asv (cm?) Asw (cm?)
em>d [ h [ b | sup | inf

Nome
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Resultados dos Pilares

Fundagiio fck =300.00 E=268384 Peso Espec =2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 1 cobr =1.50 cm
Dados Resultados
lib Nd MBd MHd Asb .
. ; . Estribo
) Segiio Nivel vine max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd Ash
(cm) , , Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
1.57 20
15.00 100.00 10.0 05.0c/12
P1 X 0.00 RR 2.80 958 2040 314 49 050c/12 | 23.07
1:20 40.00 100.00 100.00 -0.83 0 0 10.0 8.65
’ RR 1.0 8o 40
10.0
314 49
15.00 100.00 10.0 05.0c/12
P2 X 0.00 RR 6.35 941 7787 628 8¢ 950c/12 | 23.07
1:20 40.00 100.00 100.00 -4.45 0 0 10.0 8.65
’ RR 2.6 20 0 40
10.0
1.57 20
14.00 100.00 10.0 05.0c/12
P3 X 0.00 RR 2.06 368 689 1.57 20 050c/12 | 2471
1:20 30.00 100.00 100.00 1.37 0 0 10.0 11.53
’ RR 0.7 40 40
10.0
1.57 2e
15.00 100.00 10.0 05.0c/12
P4 X 0.00 RR 1.24 121 262 1.57 20 05.0c/12 | 23.07
1:20 30.00 100.00 100.00 0.70 0 0 10.0 11.53
’ RR 0.7 40 40
10.0
245 29
20.00 121.00 12.5 0 5.0 c/15
P5 X 0.00 RR 7.96 279 9319 6.14 5S¢ ¢5.0c/15 | 20.93
1:20 70.00 180.00 1442.00 4.02 204 2995 12.5 71.28
’ EL 0.9 100 50
12.5
245 29
20.00 121.00 12.5 05.0c/15
P6 X 0.00 RR 9.46 290 8550 736 69 05.0c/15 | 20.93
1:20 70.00 180.00 1442.00 3.19 280 2241 12.5 71.28
’ EL 1.1 120 50
12.5
245 29
25.00 230.00 12.5 05.0c/14
P7 X 0.00 RR 51.86 1752 4981 11.04 99 05.0c/14 | 31.83
1:20 210.00 280.00 830.00 -20.66 0 0 12.5 13.68
’ RR 0.4 180 60
12.5
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1.57 2@
15.00 100.00 10.0 @ 5.0c/12
P8 X 0.00 RR 2.23 271 238 1.57 20 ¢5.0c/12 23.07
1:20 30.00 100.00 100.00 1.51 0 0 10.0 11.53
’ RR 0.7 49 40
10.0
1.57 2@
15.00 100.00 10.0 ¢ 5.0c/12
P9 X 0.00 RR 2.24 281 233 1.57 20 ¢5.0c/12 23.07
1:20 30.00 100.00 100.00 1.51 0 0 10.0 11.53
’ RR 0.7 49 40
10.0
245 2¢
2500 230.00 12.5 @5.0c/13
P10 X 0.00 RR 49.19 6966 8008 11.04 99 ¢5.0c¢/13 31.83
1:20 21000 280.00 1840.00 -19.02 0 0 12.5 30.32
’ EL 0.4 18 o 60
12.5
314 4g¢
15.00 100.00 10.0 @5.0c/12
P11 X 0.00 RR 4.65 661 6352 393 5g¢ 35.0c/12 23.07
1:20 4000 100.00 100.00 -2.54 0 0 10.0 8.65
’ RR 1.8 14 o 40
10.0
1.57 20
15.00 100.00 10.0 @5.0c/12
P12 X 0.00 RR 2.13 658 2166 236 30 35.0c/12 23.07
1:20 40.00 100.00 100.00 -0.09 0 0 10.0 8.65
’ RR 0.8 60 40
10.0
1.57 20
15.00 100.00 10.0 ¢5.0c/12
P13 X 0.00 RR 1.23 134 251 1.57 2@ @5.0c/12 23.07
1:20 30.00 100.00 100.00 0.69 0 0 10.0 11.53
’ RR 0.7 49 40
10.0
1.57 2o
15.00 100.00 10.0 350c/12
P14 X 0.00 RR 2.06 395 698 1.57 2@ @5.0c/12 | 23.07
1:20 30.00 100.00 100.00 1.37 0 0 10.0 11.53
’ RR 0.7 49 40
10.0
52
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Calculo do Pilar P1

Pavimento Fundacio - Lance 1

ENGENHARIA

Dados da secao
transversal

Dados do concreto

Secdo retangular

b=15.00cm h=40.00

cm
Cobrimento = 1.50 cm

Fi=2.61

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 958 Ndmax = 3.36 tf
B li = 100.00 cm kgf.m Ndmin =-1.00 tf
Esbeltez = 23.07 Msdbase = 0 kgf.m ni =0.03
Vinculo =RR Msdtopo = 2040 Gama-n =1.20
H 1i =100.00 cm kgf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 8.65 Msdbase =0 kgfm | cm?)
Secao critica do pilar: TOPO
Armadura
Dire¢io Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo =12
Msdtopo = 880 Madcentro = 12
B Msdcentro = 528 Madbase = 12 20100 G1+G2+1.4V3+0.84D3
Msdbase =0 M2d=0 43100 Msd(x) = 1071 kgf.m
Mcd =0 Msd(y) = 1078 kgf.m
Madtopo =17 8010.0 Mrd(x) = 1341 kgf.m
Msdtopo = 898 Madcentro =17 6.28 cm? Mrd(y) = 1349 kgf.m
H Msdcentro = 539 Madbase =17 1.0 % Mrd/Msd=1.25
Msdbase = 0 M2d=0
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos
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Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo =0.96 tf _
I VBd base = 0.96 tf E‘;I;ﬁli‘if'f‘“z 0
VHd topo =2.04 tf '
45 VHd base = 2.04 tf
Gama-n=1.20
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd =096 tf e Etm | Va/VRA + TATRA2 -
VRd2 =25.46 tf 0.04
kgf.m
H Vd=2.04 tf %;20:]‘1*‘329‘2 Vd/VRA2 + Td/TRd2 =
VRA2 =28.64 tf 0.07
kgf.m
Armadura de cisalhamento
Direcio Armadura Armadura
Dados . .
minima cisalhamento
d=12.50 cm .
s Vo0 =434 tf ymin O8I | Vew=0.0018
k=1.00 o : Asw =0.00 cm?/m
Ve =434 tf cmm
d=37.50 cm .
" Vo0 = 4.89 tf ymin = 23| Vaw=0.0018
k=1.00 em?/m ’ Asw =0.00 cm?*m
Vc=4.89 tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he=5.45cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=1.74 cm*’’m | Asw=1.74 cm*m
Ae =329.75 cm? wUe Zs =0.00 tf Zs =0.00 tf 95.0c/12 95.0c/12
Verificacao de tensdao em area reduzida
Interface pilar-
fundacio
Forga solicitante
2.80
(th
Forga resistente
128.57
(tH
Condigdo OK
54
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Calculo do Pilar P2

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular

b=15.00cm h=40.00

cm
Cobrimento = 1.50 cm

fck =300.00 kgf/cm?

Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.61

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 941 Ndmax = 7.62 tf
B li = 100.00 cm kgf.m Ndmin =-5.34 tf
Esbeltez = 23.07 Msdbase = 0 kgf.m ni =0.06
Vinculo =RR Msdtopo = 7787 Gama-n =1.20
H 1i =100.00 cm kgf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 8.65 Msdbase =0 kgfm | cm?)
Secao critica do pilar: TOPO
Armadura
Dire¢io Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 84
Msdtopo = 880 Madcentro = 84
B Msdcentro = 528 Madbase = 84 49100 G1+G2+1.4V4+0.84D4
Msdbase =0 M2d=0 8010.0 Msd(x) = 1157 kgf.m
Mcd=0 Msd(y) = 8519 kgf.m
Madtopo =116 20010.0 Mrd(x) = 1168 kgf.m
Msdtopo = 7099 Madcentro = 116 15.71 cm? Mrd(y) = 8596 kgf.m
H Msdcentro = 4260 Madbase = 116 2.6 % Mrd/Msd=1.01
Msdbase = 0 M2d=0
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

CLEOMAR NUNES DE ALMEIDA LTDA

CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com




ANC

ENGENHARIA

VHd topo =7.78 tf

Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo =0.94 tf _
I VBd base = 0.94 tf Td=0kgf.m
Gama-n =1.20

45 VHd base =7.78 tf
Gama-n =1.20
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=0.94 tf e Etm | Va/VRA + TATRA2 -
VRd2 =25.46 tf 0.04
kgf.m
H Vd =778 tf %;20:]‘1*‘329‘2 Vd/VRd2 + Td/TRd2 =
VRA2 =28.64 tf 0.27
kgf.m
Armadura de cisalhamento
Direcio Armadura Armadura
Dados . .
minima cisalhamento
d=12.50 cm .
s Vo0 =434 tf ymin O8I | Vew=0.0018
k =1.00 o ' Asw = 0.00 cm?/m
Ve =434 tf cmm
d=37.50 cm .
" Vo0 = 4.89 tf ymin= 23| Vew=2.89 18
k=1.00 em?/m ’ Asw =1.97 cm*/m
Vc=4.89 tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he=5.45cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=197 cm*m | Asw=1.97 cm*m
Ae =329.75 cm? wUe Zs =0.00 tf Zs =0.00 tf 95.0c/12 95.0c/12
Verificacao de tensdao em area reduzida
Interface pilar-
fundacio
Forga solicitante
6.35
(th
Forga resistente
128.57
(tH
Condigéo OK
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Calculo do Pilar P3

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular
b=14.00cm h=30.00
cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Fi=2.64

Dimensionamento da armadura longitudinal

Direcio Cilculo da esbeltez Esforcos maximos
Vinculo =RR Msdtopo = 368 Ndmax =2.57 tf
B li = 100.00 cm kgf.m Ndmin = 1.72 tf
Esbeltez =24.71 Msdbase =0 kgf.m | ni =0.03
Vinculo =RR Msdtopo = 689 Gama-n =1.25
H 1li =100.00 cm kegf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 11.53 Msdbase =0 kgf.m | cm?)
Secao critica do pilar: TOPO
Armadura
Diregio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 10
Msdtopo =368 Madcentro = 5
B Msdcentro =221 Madbase = 39 29610.0 1.3G1+1.4G2+1.4V2+0.84D2
Msdbase =0 M2d=7 23100 Msd(x) =473 kgf.m
Mcd=0 Msd(y) =731 kgf.m
Madtopo = 10 4¢10.0 Mrd(x) = 735 kgf.m
Msdtopo = 585 Madcentro = 5 3.14 cm? Mrd(y) = 1134 kgf.m
H Msdcentro =351 Madbase = 49 0.7 % Mrd/Msd=1.55
Msdbase =0 M2d=3
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos
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Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo =0.37 tf _
I VBd base = 0.37 tf E‘;I;ﬁli‘if'f‘“z s
VHd topo = 0.69 tf '
45 VHd base = 0.69 tf
Gama-n = 1.25
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=037tf e el | Va/VRA + TATRA2 -
VRdA2 =17.57 tf 0.02
kgf.m
H Vd =0.69 tf %jz":klgg}“; Vd/VRd2 + Td/TRd2 =
VRdA2 =19.60 tf 0.04
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados P .
minima cisalhamento
d=11.50 cm .
s V0 =3.00 tf ymin 0| Vew=0.0018
k=1.13 SZ : Asw = 0.00 cm?/m
Ve =3.40 tf cmm
d=27.50 cm .
" Vo0 =335 tf ymin LS| Vew=0.0018
k=1.17 em?/m ’ Asw =0.00 cm?*m
Vc=3.90tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he=4.77 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=1.62 cm*m | Asw=1.62 cm*m
Ae=225.00 cm? P e Zs =0.00 tf Zs =0.00 tf 95.0c/12 95.0c/12

Verificacao de tensdao em area reduzida

Interface pilar-
fundacio
Forga solicitante
2.06
(tH
Forga resistente
90.00
(th
Condigdo OK
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Calculo do Pilar P4

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular
b=15.00cm h=30.00
cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Fi=2.63

Dimensionamento da armadura longitudinal

Direcio Cilculo da esbeltez Esforcos maximos
Vinculo =RR Msdtopo =121 Ndmax = 1.49 tf
B li = 100.00 cm kgf.m Ndmin = 0.84 tf
Esbeltez = 23.07 Msdbase =0 kgf.m | ni=0.02
Vinculo =RR Msdtopo =262 Gama-n=1.20
H 1li =100.00 cm kegf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 11.53 Msdbase =0 kgf.m | cm?)
Secao critica do pilar: TOPO
Armadura
Diregio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo =6
Msdtopo =121 Madcentro =3
B Msdcentro = 72 Madbase = 23 23100 1.3G1+1.4G2+1.4V1+0.84D1
Msdbase =0 M2d=3 2010.0 Msd(x) = 152 kgf.m
Mcd =0 Msd(y) = 189 kgf.m
Madtopo = 6 4¢10.0 Mrd(x) = 803 kgf.m
Msdtopo = 158 Madcentro =3 3.14 cm? Mrd(y) = 1001 kgf.m
H Msdcentro = 95 Madbase =29 0.7 % Mrd/Msd=5.29
Msdbase =0 M2d=1
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos
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Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo =0.12 tf _
I VBd base = 0.12 tf E‘;I;ﬁli‘if'f‘“z 0
VHd topo = 0.26 tf )
45 VHd base = 0.26 tf
Gama-n = 1.20
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=0.121f e &M | Va/VRA2 + TATRA2 -
VRd2 =19.09 tf 0.01
kgf.m
H Vd =026 tf %(jzozklggg Vd/VRA2 + Td/TRd2 =
VRd2 =21.00 tf 0.01
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados P .
minima cisalhamento
d=12.50 cm .
s Vo0 =326 tf ymin 0008 | Vsw=0.001f
k=128 SZ : Asw = 0.00 cm?/m
Ve=4.18 tf cmm
d=27.50 cm .
" Vo0 =358 tf ymin =000 | Vsw=0.0018
k=132 em?/m ’ Asw =0.00 cm?*m
Ve=475tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he =5.00 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=0.00 cm*m | Asw=0.00 cm*m
Ae =250.00 cm? P e Zs =0.00 tf Zs =0.00 tf 95.0c/12 95.0c/12

Verificacao de tensdao em area reduzida

Interface pilar-
fundacio
Forga solicitante
1.24
(tH
Forga resistente
96.43
(th
Condigdo OK
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Calculo do Pilar P5

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular

cm
Cobrimento = 1.50 cm

b=20.00cm h=70.00

Fi=2.55

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esforcos maximos
Vinculo = RR kMsfdrtr?p 0 =279
B li=121.00 cm Ndbase — 204 Ndmax = 7.96 tf
Esbeltez =20.93 Ndmin = 4.02 tf
kef.m ni=0.03
Vinculo = EL kMgSfdrt;’p" =9319 Gama-n = 1.00
. . — — 2
H li = 1442.00 cm Masdbase = 2995 Td =140 kgf.m (Asl = 0.32 cm?)
Esbeltez =71.28
kgf.im

Secao critica do pilar: CENTRO

Armadura
Dire¢io Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 140
Msdtopo =27 Madcentro = 83 *)
B VI pjadbase =48 202 1.3G1+1.4G2+1.4V4+0.84D4
Med = 0 ’ Msd(x) = 84 kgf.m
Madtopo = 48 10012.5 ﬁfgg; _ i ;)SE% ?fnfm
Msdtopo = 9319 Madcentro = 24 12.27 cm? Mrd(y) = 17945 k.gfm
H Msdcentro = 9319 Madbase = 48 0.9 % Mrd/Msd=1.65 ’
Msdbase = 2995 M2d = 1335 ’
Mcd =168

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

Dimensionamento da armadura transversal
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Modelo calculo Esforcos
Inclinacio bielas Cisalhamento Torg¢ao
VBd topo =0.33 tf _
I VBd base = 0.33 tf Td =140 kgf.m
Gama-n =1.00

VHd topo =5.25 tf

45 VHd base = 5.25 tf
Gama-n = 1.00
Verificacdo de esforcos limites
Direcio Cisalhamento Torg¢ao Cisalhamento + Tor¢ao
5 Vd=033tf e oxetm | vavRd2 + TaTRA2 -
VRdA2 =61.92 tf 0.03
kgf.m
H Vd=525tf %d{;zli(;;g;‘.m Vd/VRA2 + Td/TRd2 =
VRd2 =68.61 tf 0.10
kgf.m
Armadura de cisalhamento
Dire¢ao Armadura Armadura
Dados o .

minima cisalhamento

d=1738 cm .
5 Ve0 = 10.57 tf ymin LS| Vsw=0001f
k=2.00 m2/m ’ Asw =0.00 cm*m
Ve=21.14tf ¢
d=67.38 cm .
- Ve0=11.71tf ymin O US| vsw=0004
k=1.31 em?/m ’ Asw =0.00 cm¥m
Ve=15.331tf
Armadura de tor¢iio Armadura de Armadura
fretagem final
Dados Arma(iura Topo Base Topo Centro/Base
torcao
he=7.78 cm A90 =021 cm? Zr=10.00 tf Zr=10.00 tf Asw=2.32cm*m | Asw=2.32cm?’m
Ae =760.49 cm? e Zs =0.00 tf Zs =0.00 tf 0 5.0 c/15 0 5.0 /15

Verificac¢ao de tensdo em area reduzida

Interface pilar-
fundacio
Forga solicitante
7.96
(tH
Forga resistente
300.00
(tH
Condigdo OK
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Diagrama Ndmin., Momento, Curvatura - Direcédo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Calculo do Pilar P6

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular

cm
Cobrimento = 1.50 cm

b=20.00cm h=70.00

Fi=2.55

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esforcos maximos
Vinculo = RR kMsfdrtr?p 0=29
B li=121.00 cm Ndbase — 280 Ndmax = 9.46 tf
Esbeltez =20.93 Ndmin = 3.19 tf
kef.m ni=0.03
Vinculo = EL kMgSfdrt;’p" = 8530 Gama-n = 1.00
. . — — 2
H li =1442.00 cm Msdbase = 2241 Td =145 kgf.m (Asl = 0.33 cm?)
Esbeltez =71.28
kgf.im

Secao critica do pilar: CENTRO

Armadura
Dire¢io Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo =57
Msdtopo =290 Madcentro = 83 *)
B ﬁiﬂﬁi‘;ﬁf‘i 40" ﬁ;ﬁbjsleé_ 37 202 1.3G1+1.4G2+1.4V4+0.84D4
Med =0 ’ Msd(x) = 116 kgf.m
Madtopo = 57 12012.5 ﬁfgg; _ égéfglf‘ﬁlf'm
Msdtopo = 8550 Madcentro =29 14.73 cm? Mrd(y) = 20902 kgfm
H Msdcentro = 8550 Madbase = 57 1.1% Mrd/Msd=2.03 ’
Msdbase = 2241 M2d = 1550 ’
Mcd =163

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

Dimensionamento da armadura transversal
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Modelo calculo Esforcos
Inclinacio bielas Cisalhamento Torg¢ao
VBd topo = 0.40 tf _
I VBd base = 0.40 tf Td =145 kgf.m
Gama-n =1.00

VHd topo = 5.24 tf

45 VHd base = 5.24 tf
Gama-n = 1.00
Verificacio de esforcos limites
Direcio Cisalhamento Torg¢ao Cisalhamento + Tor¢ao
5 Vd =040 tf e AEM | VR + TATRA2 =
VRdA2 =61.92 tf 0.03
kgf.m
H Vd =524 tf ?g;li;‘;{'m Vd/VRA2 + Td/TRd2 =
VRd2 =68.61 tf 0.10
kgf.m
Armadura de cisalhamento
Dire¢ao Armadura Armadura
Dados o .

minima cisalhamento

d=1738 cm .
5 Ve0 = 10.57 tf ymin LS| Vsw=0001f
k=2.00 m2/m ’ Asw =0.00 cm*m
Ve=21.14 tf ¢
d=67.38 cm .
- Ve0=11.71tf ymin O US| vsw=0004
k=137 em?/m ’ Asw =0.00 cm¥m
Ve=15.99tf
Armadura de tor¢iio Armadura de Armadura
fretagem final
Dados Arma(iura Topo Base Topo Centro/Base
torcao
he=7.78 cm A90 = 0.22 cm? Zr=10.00 tf Zr=10.00 tf Asw=2.32cm*m | Asw=2.32cm?m
Ae =760.49 cm? e Zs =0.00 tf Zs =0.00 tf 95.0c/15 05.0c/15

Verifica¢ao de tensio em area reduzida

Interface pilar-
fundacio
Forga solicitante
9.46
(tH
Forga resistente
300.00
(tH
Condigdo OK

66

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com



ANC

ENGENHARIA

Calculo do Pilar P7

Pavimento Fundacio - Lance 1

Dados da seciio transversal

Dados do concreto

Secdo retangular

b=25.00cm h=210.00 cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Fi=247

Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esfor¢os maximos
Vinculo =RR Msdtopo = 1752 Ndmax =51.86 tf
B 1i =230.00 cm kgf.m Ndmin =-20.66 tf
Esbeltez = 31.83 Msdbase = 0 kgf.m ni=0.05
Vinculo = RR Msdtopo = 4981 Gama-n =1.00
H li = 830.00 cm kgf.m Td =0 kgf.m (Asl = 0.00
Esbeltez = 13.68 Msdbase = 0 kgf.m cm?)
Seciao critica do pilar: TOPO
Armadura
Direcao Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 397
Msdtopo = 1485 Madcentro =397
B Msdcentro = 8§91 Madbase = 397 29125 G1+G2+1.4V4+0.84D4
Msdbase =0 M2d=0 90125 Msd(x) = 1882 kgf.m
Mcd =0 Msd(y) = 4904 kgf.m
Madtopo = 1376 18012.5 Mrd(x) = 7242 kgf.m
Msdtopo = 4904 Madcentro = 1376 22.09 cm? Mrd(y) = 18873 kgf.m
H Msdcentro = 2942 Madbase = 1376 0.4 % Mrd/Msd=3.85
Msdbase =0 M2d=0
Mcd=0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinacio bielas

Cisalhamento Tor¢io

CLEOMAR NUNES DE ALMEIDA LTDA
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VBd topo = 0.49 tf _
I VBd base = 0.49 tf Eﬁ;ﬁfiﬁﬁ)o
VHd topo =2.24 tf '
45 VHd base =2.24 tf
Gama-n = 1.00
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢ao
s Vd =049 tf e e Vd/VRd2 + Td/TRA2 =
VRd2 =239.23 tf 0.00
kgf.m
H Vd=224tf %;20:]‘2%9‘2 0 Vd/VRA2 + Td/TRA2 =
VRd2 =263.96 tf 0.01
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados ;. .
minima cisalhamento
d=2238cm .
s Ve = 40.83 tf ymin 000K | Vsw=0.00tf
k=1.00 2/ ’ Asw =0.00 cm*m
Ve =40.83 tf emom
d=207.38 cm .
; Ve = 45.05 1f ymin =000 | vsw=0001f
k=1.00 em?/m ’ Asw =0.00 cm?m
Ve =45.05tf
Armadura de torgiio Armadura de Armadura
fretagem final
Dados Armac!ura Topo Base Topo Centro/Base
torcao
he=11.17 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=2.70 cm¥m | Asw=2.70 cm¥m
Ae=2749.77 cm? ) Zs =0.00 tf Zs =0.00 tf a5.0c/l4 2 5.0c/14

Verificacao de tensdao em area reduzida

Interface pilar-
fundacio
Forga solicitante
51.86

(th

Forga resistente
1285.71
(th
Condigdo OK
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Calculo do Pilar P8

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular
b=15.00cm h=30.00
cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Fi=2.63

Dimensionamento da armadura longitudinal

Direcio Cilculo da esbeltez Esforcos maximos
Vinculo =RR Msdtopo =271 Ndmax = 2.68 tf
B li = 100.00 cm kgf.m Ndmin = 1.81 tf
Esbeltez = 23.07 Msdbase =0 kgfim | ni=0.03
Vinculo =RR Msdtopo =238 Gama-n=1.20
H 1li =100.00 cm kgf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 11.53 Msdbase =0 kgf.m | cm?)

Secao critica do pilar: TOPO

Armadura
Diregio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 11
Msdtopo =270 Madcentro = 6
B Msdcentro = 162 Madbase = 44 23100 1.3G1+1.4G2+1.4V4+0.84D4
Msdbase =0 M2d=7 23100 Msd(x) = 338 kgf.m
Mcd=0 Msd(y) = 286 kgf.m
Madtopo =11 4¢10.0 Mrd(x) = 880 kgf.m
Msdtopo =238 Madcentro = 6 3.14 cm? Mrd(y) = 745 kgf.m
H Msdcentro = 143 Madbase = 54 0.7 % Mrd/Msd=2.61
Msdbase =0 M2d=2
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

CLEOMAR NUNES DE ALMEIDA LTDA
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Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo =0.27 tf _
I VBd base = 0.27 tf E‘;I;ﬁli‘if'f‘“z 0
VHd topo = 0.24 tf '
45 VHd base = 0.24 tf
Gama-n=1.20
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=027tf e &M | Va/VRA2 + TATRA2 =
VRd2 =19.09 tf 0.01
kgf.m
H Vd =024 tf %(jzozklggg Vd/VRA2 + Td/TRd2 =
VRd2 =21.00 tf 0.01
kgf.m
Armadura de cisalhamento
Direcio Armadura Armadura
Dados . .
minima cisalhamento
d=12.50 cm .
s Vo0 =326 tf ymin O8I | Vew=0.0018
k=121 o Asw = 0.00 cm?/m
Ve=395tf
d=27.50 cm .
" Vo0 =358 tf ymin = ESTI | Vew=0.0018
k=199 em?/m ’ Asw =0.00 cm?*m
Ve=7.15tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he =5.00 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=1.74 cm*’’m | Asw=1.74 cm*m
Ae =250.00 cm? wUe Zs =0.00 tf Zs =0.00 tf 05.0c/12 0¢5.0c/12

Verificacao de tensdao em area reduzida

Interface pilar-
fundacio
Forga solicitante
2.23
(tH
Forga resistente
96.43
(th
Condigdo OK

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

70



ANC

ENGENHARIA

Calculo do Pilar P9

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular
b=15.00cm h=30.00
cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Fi=2.63

Dimensionamento da armadura longitudinal

Direcio Cilculo da esbeltez Esforcos maximos
Vinculo =RR Msdtopo = 281 Ndmax = 2.69 tf
B li = 100.00 cm kgf.m Ndmin = 1.81 tf
Esbeltez = 23.07 Msdbase =0 kgfim | ni=0.03
Vinculo =RR Msdtopo =233 Gama-n=1.20
H 1li =100.00 cm kgf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 11.53 Msdbase =0 kgf.m | cm?)

Secao critica do pilar: TOPO

Armadura
Diregio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 11
Msdtopo =280 Madcentro = 6
B Msdcentro = 168 Madbase = 44 23100 1.3G1+1.4G2+1.4V3+0.84D3
Msdbase =0 M2d=7 23100 Msd(x) = 349 kgf.m
Mcd=0 Msd(y) = 280 kgf.m
Madtopo =11 4¢10.0 Mrd(x) = 884 kgf.m
Msdtopo =233 Madcentro = 6 3.14 cm? Mrd(y) =709 kgf.m
H Msdcentro = 140 Madbase = 54 0.7 % Mrd/Msd=2.53
Msdbase =0 M2d=2
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

CLEOMAR NUNES DE ALMEIDA LTDA
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Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo =0.28 tf _
I VBd base = 0.28 tf E‘;I;ﬁli‘if'f‘“z 0
VHd topo =0.23 tf )
45 VHd base =0.23 tf
Gama-n=1.20
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=028 tf e &M | Va/VRA2 + TATRA2 -
VRd2 =19.09 tf 0.01
kgf.m
H Vd =023 tf %(jzozklggg Vd/VRA2 + Td/TRd2 =
VRd2 =21.00 tf 0.01
kgf.m
Armadura de cisalhamento
Direcio Armadura Armadura
Dados . .
minima cisalhamento
d=12.50 cm .
s Vo0 =326 tf ymin O8I | Vew=0.0018
k=120 o : Asw =0.00 cm?/m
Ve=3.92 tf cmm
d=27.50 cm .
" Vo0 =358 tf ymin = LTI | vew=0.0018
k=2.00 em?/m ’ Asw =0.00 cm?*m
Ve=7.17tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he =5.00 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=1.74 cm*’’m | Asw=1.74 cm*m
Ae =250.00 cm? wUe Zs =0.00 tf Zs =0.00 tf 05.0c/12 0¢5.0c/12

Verificacao de tensdao em area reduzida

Interface pilar-
fundacio
Forga solicitante
2.24
(tH
Forga resistente
96.43
(th
Condigdo OK
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Calculo do Pilar P10

Pavimento Fundacio - Lance 1

Dados da seciio transversal

Dados do concreto

Secdo retangular

b=25.00cm h=210.00 cm
Cobrimento = 1.50 cm

fck =300.00 kgf/cm?

Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=247

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esfor¢os maximos
Vinculo =RR Msdtopo = 6966 Ndmax =49.19 tf
B 1i =230.00 cm kgf.m Ndmin =-19.02 tf
Esbeltez =31.83 Msdbase = 0 kgf.m ni=0.04
Vinculo = EL Msdtopo = 8008 Gama-n =1.00
H 1i = 1840.00 cm kgf.m Td =0 kgf.m (Asl = 0.00
Esbeltez =30.32 Msdbase = 0 kgf.m cm?)

Seciao critica do pilar: TOPO

Armadura
Direcao Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 360
Msdtopo = 6959 Madcentro = 360
B Msdcentro = 4176 Madbase = 360 29125 G1+G2+1.4V3+0.84D3
Msdbase =0 M2d=0 90125 Msd(x) = 7320 kgf.m
Mcd =0 Msd(y) = 8002 kgf.m
Madtopo = 1248 18012.5 Mrd(x) = 8004 kgf.m
Msdtopo = 8002 Madcentro = 1248 22.09 cm? Mrd(y) = 8750 kgf.m
H Msdcentro = 8002 Madbase = 1248 0.4 % Mrd/Msd=1.09
Msdbase =0 M2d=0
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo Esforcos

Inclinacio bielas Cisalhamento

Torc¢ao

CLEOMAR NUNES DE ALMEIDA LTDA
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VBd topo =2.72 tf _
I VBd base =2.72 tf Eﬁ;ﬁfiﬁﬁ)o
VHd topo =3.57 tf '
45 VHd base = 3.57 tf
Gama-n = 1.00
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢ao
s Vd=2721f e &M | VA/VRA2+ Td/TRA2 =
VRd2 =239.23 tf 0.01
kgf.m
H Vd=3.57tf %;20:]‘2%9‘2 0 Vd/VRA2 + Td/TRA2 =
VRd2 =263.96 tf 0.01
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados ;. .
minima cisalhamento
d=2238cm .
s Ve = 40.83 tf i 2| Vsw=0.001f
k=1.00 SZ : Asw = 0.00 cm?/m
Ve =40.83 tf emom
d=207.38 cm .
; Ve = 45.05 1f ymin = 182 | vsw=0001f
k=1.00 em?/m ’ Asw =0.00 cm?m
Ve =45.05tf
Armadura de torgiio Armadura de Armadura
fretagem final
Dados Armac!ura Topo Base Topo Centro/Base
torcao
he=11.17 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=2.90 cm¥m | Asw=2.90 cm¥m
Ae=2749.77 cm? ) Zs =0.00 tf Zs =0.00 tf @ 5.0c/13 9 5.0c/13

Verifica¢ao de tensio em area reduzida

Interface pilar-
fundacio
Forga solicitante
49.19

(tH

Forga resistente
1285.71
(th
Condigdo OK
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Calculo do Pilar P11

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular
b=15.00cm h=40.00
cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?

Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.61

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 661 Ndmax = 5.58 tf
B li = 100.00 cm kgf.m Ndmin = -3.05 tf
Esbeltez = 23.07 Msdbase = 0 kgf.m ni =0.04
Vinculo =RR Msdtopo = 6352 Gama-n =1.20
H 1li = 100.00 cm kgf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 8.65 Msdbase = 0 kgf.m cm?)

Secao critica do pilar: TOPO

Armadura
Dire¢io Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo =23
Msdtopo = 661 Madcentro = 12
B Msdcentro =397 Madbase =91 40100 1.3G1+1.4G2+1.4V4+0.84D4
Msdbase =0 M2d =15 5010.0 Msd(x) = 821 kgf.m
Mcd=0 Msd(y) = 7622 kgf.m
Madtopo =23 14010.0 Mrd(x) = 836 kgf.m
Msdtopo = 6352 Madcentro = 12 11.00 cm? Mrd(y) = 7759 kgf.m
H Msdcentro = 3811 Madbase = 125 1.8% Mrd/Msd=1.02
Msdbase =0 M2d=7
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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VHd topo = 6.35 tf

Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo = 0.66 tf _
I VBd base = 0.66 tf Td=0kgf.m
Gama-n =1.20

45 VHd base = 6.35 tf
Gama-n = 1.20
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=0.66 tf e Etm | Va/VRA2 + TATRA2 -
VRdA2 =25.46 tf 0.03
kgf.m
H Vd =635 tf %;20:]‘1*‘329‘2 Vd/VRd2 + Td/TRd2 =
VRdA2 =28.64 tf 0.22
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados P .
minima cisalhamento
d=12.50 cm .
s Vo0 =434 tf ymin O8I | Vew=0.0018
k=1.00 SZ : Asw = 0.00 cm?/m
Ve=4.341tf cmm
d=37.50 cm .
" Vo0 = 4.89 tf ymin 23| Vew= 14618
k=1.00 em?/m ’ Asw =0.99 cm?m
Ve =4.89 tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he=5.45cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=1.74 cm*’’m | Asw=1.74 cm*m
Ae =329.75 cm? P e Zs =0.00 tf Zs =0.00 tf 05.0c/12 05.0c¢/12
Verificacao de tensdao em area reduzida
Interface pilar-
fundacio
Forga solicitante
4.65
(t)
Forga resistente
128.57
(th
Condigdo OK
76
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Calculo do Pilar P12

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular
b=15.00cm h=40.00
cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Fi=2.61

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 658 Ndmax = 2.56 tf
B li = 100.00 cm kgf.m Ndmin =-0.11 tf
Esbeltez = 23.07 Msdbase = 0 kgf.m ni =0.02
Vinculo =RR Msdtopo =2166 Gama-n =1.20
H 1i =100.00 cm kgf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 8.65 Msdbase =0 kgfm | cm?)
Secao critica do pilar: TOPO
Armadura
Dire¢do Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo =4
Msdtopo = 591 Madcentro =2
B Msdcentro = 355 Madbase = 14 2¢10.0 1.3G1+1.4G2+1.4V4+0.84D4
Msdbase =0 M2d=3 3910.0 Msd(x) =713 kgf.m
Mcd =0 Msd(y) = 2600 kgf.m
Madtopo =4 6010.0 Mrd(x) = 869 kgf.m
Msdtopo = 2166 Madcentro =2 4.71 cm? Mrd(y) =3167 kgf.m
H Msdcentro = 1300 Madbase = 19 0.8 % Mrd/Msd=1.22
Msdbase =0 M2d=1
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

CLEOMAR NUNES DE ALMEIDA LTDA
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Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo = 0.66 tf _
I VBd base = 0.66 tf E‘;I;ﬁli‘if'f‘“z 0
VHd topo =2.16 tf )
45 VHd base =2.16 tf
Gama-n=1.20
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=0.66 tf e et Vd/VRA2 + Td/TRA2 =
VRd2 =25.46 tf 0.03
kgf.m
H Vd=2.16 tf %;20:]‘1*‘329‘2 Vd/VRA2 + Td/TRd2 =
VRA2 =28.64 tf 0.08
kgf.m
Armadura de cisalhamento
Direcio Armadura Armadura
Dados o .
minima cisalhamento
d=12.50 cm .
s Vo0 =434 tf ymin O8I | Vew=0.0018
k =1.00 o ' Asw = 0.00 cm?/m
Ve =434 tf cmm
d=37.50 cm .
" Vo0 = 4.89 tf ymin = 23| Vaw=0.0018
k=1.00 em?/m ’ Asw =0.00 cm?*m
Vc=4.89 tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he=5.45cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=1.74 cm*’’m | Asw=1.74 cm*m
Ae =329.75 cm? wUe Zs =0.00 tf Zs =0.00 tf 95.0c/12 95.0c/12
Verificacao de tensdao em area reduzida
Interface pilar-
fundacio
Forga solicitante
2.13
(th
Forga resistente
128.57
(th
Condigdo OK
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Calculo do Pilar P13

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular
b=15.00cm h=30.00
cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Fi=2.63

Dimensionamento da armadura longitudinal

Direcio Cilculo da esbeltez Esforcos maximos
Vinculo =RR Msdtopo = 134 Ndmax = 1.48 tf
B li = 100.00 cm kgf.m Ndmin = 0.83 tf
Esbeltez = 23.07 Msdbase =0 kgf.im | ni=0.02
Vinculo =RR Msdtopo =251 Gama-n=1.20
H 1li =100.00 cm kgf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 11.53 Msdbase =0 kgf.m | cm?)

Secao critica do pilar: TOPO

Armadura
Diregio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo =6
Msdtopo = 134 Madcentro =3
B Msdcentro = 81 Madbase = 23 23100 1.3G1+1.4G2+1.4V2+0.84D2
Msdbase =0 M2d=3 2010.0 Msd(x) = 168 kgf.m
Mcd =0 Msd(y) = 174 kgf.m
Madtopo = 6 4¢10.0 Mrd(x) = 816 kgf.m
Msdtopo = 145 Madcentro =3 3.14 cm? Mrd(y) = 847 kgf.m
H Msdcentro = 87 Madbase =28 0.7 % Mrd/Msd=4.85
Msdbase =0 M2d=1
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

CLEOMAR NUNES DE ALMEIDA LTDA
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Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo =0.13 tf _
I VBd base = 0.13 tf E‘;I;ﬁli‘if'f‘“z 0
VHd topo = 0.25 tf )
45 VHd base = 0.25 tf
Gama-n = 1.20
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=0.13tf e &M | Va/VRA2 + TATRA2 -
VRd2 =19.09 tf 0.01
kgf.m
H Vd =025 tf %(jzozklggg Vd/VRA2 + Td/TRd2 =
VRd2 =21.00 tf 0.01
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados P .
minima cisalhamento
d=12.50 cm .
s Vo0 =326 tf ymin 0008 | Vsw=0.001f
k=125 SZ : Asw = 0.00 cm?/m
Ve =4.06 tf cmm
d=27.50 cm .
" Vo0 =358 tf ymin =000 | Vsw=0.0018
k=134 em?/m ’ Asw =0.00 cm?*m
Ve =4.82tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he =5.00 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=0.00 cm*m | Asw=0.00 cm*m
Ae =250.00 cm? P e Zs =0.00 tf Zs =0.00 tf 95.0c/12 95.0c/12

Verificacao de tensdao em area reduzida

Interface pilar-
fundacio
Forga solicitante
1.23
(tH
Forga resistente
96.43
(th
Condigdo OK
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Calculo do Pilar P14

Pavimento Fundacio - Lance 1

Dados da secao
transversal

Dados do concreto

Secdo retangular
b=15.00cm h=30.00
cm

Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Fi=2.63

Dimensionamento da armadura longitudinal

Direcio Cilculo da esbeltez Esforcos maximos
Vinculo =RR Msdtopo = 395 Ndmax =2.47 tf
B li = 100.00 cm kgf.m Ndmin = 1.64 tf
Esbeltez = 23.07 Msdbase =0 kgfim | ni=0.03
Vinculo =RR Msdtopo = 698 Gama-n=1.20
H 1li =100.00 cm kgf.m Td =0 kgf.m (Asl =0.00
Esbeltez = 11.53 Msdbase =0 kgf.m | cm?)

Secao critica do pilar: TOPO

Armadura
Diregio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 10
Msdtopo =395 Madcentro = 5
B Msdcentro =237 Madbase = 40 23100 1.3G1+1.4G2+1.4V1+0.84D1
Msdbase =0 M2d=7 23100 Msd(x) = 486 kgf.m
Mcd=0 Msd(y) =710 kgf.m
Madtopo = 10 4¢10.0 Mrd(x) = 821 kgf.m
Msdtopo = 592 Madcentro = 5 3.14 cm? Mrd(y) = 1201 kgf.m
H Msdcentro = 355 Madbase = 49 0.7 % Mrd/Msd=1.69
Msdbase =0 M2d=3
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos
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Inclinacéo bielas Cisalhamento Torg¢ao
VBd topo =0.39 tf _
I VBd base = 0.39 tf E‘;I;ﬁli‘if'f‘“z 0

VHd topo =0.70 tf '
45 VHd base = 0.70 tf

Gama-n = 1.20

Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=039 tf e &M | Va/VRA2 + TATRA2 =
VRd2 =19.09 tf 0.02
kgf.m
H Vd=0.70 tf %(jzozklggg Vd/VRd2 + Td/TRd2 =
VRd2 =21.00 tf 0.03
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados P .
minima cisalhamento
d=12.50 cm .
s Vo0 =326 tf ymin O8I | Vew=0.0018
k=1.13 Cnsljjm : Asw = 0.00 cm?/m
Vec=3.70tf
d=27.50 cm .
" Vo0 =358 tf ymin = ESTI | Vew=0.0018
k=1.16 em?/m ’ Asw =0.00 cm?*m
Ve=4.17tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he =5.00 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=1.74 cm*’’m | Asw=1.74 cm*m
Ae =250.00 cm? P e Zs =0.00 tf Zs =0.00 tf 95.0c/12 95.0c/12

Verificacao de tensdao em area reduzida

Interface pilar-
fundacio
Forga solicitante
2.06
(tH
Forga resistente
96.43
(th
Condigdo OK
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Calculo dos Pilares

Fundacio fck =300.00 E=268384 Peso Espec =2500.00
¢ kgf/cm? kgf/em? kgf/m?
Lance 1 cobr =1.50 cm
Seciio evsglfs Nd méx Msd(x) Mrd(x) As b
Pilar (cfn) vine Nd min Msd(y) Mrd(y) Mrd/Msd Ash
2
esb H (tf) (kgf.m) (kgf.m) (cm?)
15.00 RR 1.57
Pl X 23.07 3.36 1071 1341 125 (29 10.0)
40.00 RR -1.00 1078 1349 ’ 3.14
) 8.65 (4010.0)
15.00 RR 3.14
P X 23.07 7.62 1157 1168 101 (4 ¢ 10.0)
40.00 RR -5.34 8519 8596 ’ 6.28
) 8.65 (829 10.0)
RR 1.57
. 14)'(00 24.71 2.57 473 735 Lss 20 10.0)
30.00 RR 1.72 731 1134 ’ 1.57
) 11.53 (2210.0)
15.00 RR 1.57
P4 X 23.07 1.49 152 803 599 (2910.0)
30.00 RR 0.84 189 1001 ) 1.57
) 11.53 (29 10.0)
RR 2.45
P5 20)'(00 20.93 7.96 84 139 ™) 2012.5)
70.00 EL 4.02 10845 17945 1.65 6.14
) 71.28 (5912.5)
RR 2.45
6 20)'(00 20.93 9.46 116 236 ™) 2012.5)
70.00 EL 3.19 10292 20902 2.03 7.36
' 71.28 (6212.5)
RR 2.45
P7 25)'(00 31.83 51.86 1882 7242 385 2012.5)
210.00 RR -20.66 4904 18873 ’ 11.04
' 13.68 (9912.5)
15.00 RR 1.57
P8 X 23.07 2.68 338 880 )61 (2910.0)
30.00 RR 1.81 286 745 ’ 1.57
’ 11.53 (2010.0)
15.00 RR 1.57
P9 X 23.07 2.69 349 884 )53 (29 10.0)
30.00 RR 1.81 280 709 ’ 1.57
) 11.53 (2010.0)
25.00 RR 2.45
P10 % 31.83 49.19 7320 8004 1.09 2912.5)
210.00 EL -19.02 8002 8750 ’ 11.04
) 30.32 (9¢912.5)
15.00 RR 3.14
P11 X 23.07 5.58 821 836 1.02 (4 ¢ 10.0)
40.00 RR -3.05 7622 7759 ' 3.93
) 8.65 (5910.0)
P12 15.00 RR 2.56 713 869 1.22 1.57
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X 23.07 -0.11 2600 3167 (2010.0)
40.00 RR 2.36

8.65 (3 010.0)
15.00 RR 1.57

P13 X 23.07 1.48 168 816 485 (2 0 10.0)
20.00 RR 0.83 174 847 1.57

11.53 (2 0 10.0)
15.00 RR 1.57

P4 X 23.07 247 486 821 169 (2 010.0)
20,00 RR 1.64 710 1201 1.57

: 11.53 (2 0 10.0)

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

CLEOMAR NUNES DE ALMEIDA LTDA
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Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Fundacio
Taxa de Taxa de
Pilares Secdo (cm) Nmax (tf) Nmin (tf) Nperm (tf) compressio compressao

(bruta) (homogeneizada)
P1 15x40 2.04 -0.38 1.27 0.01 0.01
P2 15x40 4.58 -2.97 1.23 0.01 0.01
P3 14x30 1.54 0.00 2.12 0.02 0.02
P4 15x30 0.93 0.00 1.24 0.01 0.01
P5 20x70 5.97 0.00 7.47 0.02 0.02
P6 20x70 7.07 0.00 7.88 0.03 0.02
P7 25x210 38.11 -11.37 20.83 0.02 0.02
P8 15x30 1.67 0.00 2.31 0.02 0.02
P9 15x30 1.68 0.00 2.32 0.02 0.02
P10 25x210 36.17 -10.33 20.20 0.02 0.02
P11 15x40 3.37 -1.58 1.35 0.01 0.01
P12 15x40 1.57 0.00 1.32 0.01 0.01
P13 15x30 0.92 0.00 1.22 0.01 0.01
P14 15x30 1.54 0.00 2.13 0.02 0.02
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Viaos Nos
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
-1076.61 2080 .
\%! 1002.51 2680 1038 €6 5080 Aviso 26
55.12 20680 .
V2 404.63 208.0 114.48 2680 Aviso 26
-58.08 20680 2080 .
V3 131.88 2680 2680 e 5080 500 Aviso 26
1202.58 30125 3080 27591 30125 3080
-3005.82 35125 3580 .
V4 780.80 30125 Aviso 02
167 PRy 4100 2334.93 40125 49100
: . : 28425 40125 45100
20.06 20680 2080 .
% 128.73 2680 2680 863 5080 0% Aviso 26
7791.76 2080 .
V6 730.93 2680 78588 5080 Aviso 26
12824 2080 A
V7 385.98 208.0 74.85 2680 Aviso 26
~6260.20 40125 30580
-640.44 20125 3680
V8 ﬁgg;‘? ‘2‘ g gg ; S 2’8 -5289.58 40125 3680 Aviso 26
: : : 757.46 20125 2680
22022.04 20125 208.0
-1979.29 20125 2080
1416.99 20125 2080 -644.54 el 2680 .
% 6961 33 So1s PR -6157.49 50125 26100 Aviso 26
: : : -3059.46 35125 4080
7614.22 60125 4580
275.15 2080
V10 g??'ié g Z z'g -627.00 2680 Avisos 26, 38
: : -350.77 2680
349.79 2080
Vil gg?gz g ° g'g -626.12 2680 Aviso 26
: : -285.95 268.0
47121 2080 .
V12 513.14 20680 2680 408,73 5080 Aviso 26
-420.19 2080 .
V13 500.43 2680 2680 480,54 5080 Aviso 26
9767.10 9080 2080 .
Vid 9777.77 9680 2680 576,88 2o 100 5080 Avisos 26, 02
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Esforcos da Viga V1

fck =300.00 _ )
keflem? Ecs =268384 kgf/cm
Sr?lbrlmento =130 Peso especifico =2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
Pl 15.00
185.00
1 170.00 170.00 234.00 0.00 0.00 0.00
P2 15.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os

obtidos a partir da analise da estrutura.

Envoltoria
Pilar IE(S:‘” ° a’;‘;‘; vd Rmax | Mdmax Md+ Md-
Trecho t t kef.m kef.m kef.m
(th) (th (th) (t) (kgf.m) (kgf.m) (kgf.m)
P1 0.46
1000.96 -1076.61
1 0.08 -0.02 141
1002.51 -1058.66
P2 0.45
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fck =300.00

kgf/em?

Cobrimento = 1.50

ENGENHARIA

Esforcos da Viga V2

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P3 14.00
343.80
1 32930 329.30 234.00 0.00 0.00 0.00
P4 15.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria
Pilar ﬁfif"";o a’;‘;‘; vd Rmax | Mdmix Md+ Md-
Trecho t t kef.m kef.m kef.m
(th (th (th) (t) (kgf.m) (kgf.m) (kgf.m)
P3 0.39
-55.12
1 0.11 0.00 0.57 404.63
-114.48
P4 0.42

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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Esforcos da Viga V3

fck =300.00 _ )
keflem? Ecs =268384 kgf/cm
Sr?lbrlmento =130 Peso especifico =2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
V8 15.00
185.00
1 170.00 170.00 234.00 0.00 0.00 0.00
V9 15.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os

obtidos a partir da analise da estrutura.

Envoltoria
Pilar ;?flf"r 0 a:;a:; vd Rmix | Mdmix Md+ Md-
Trecho t t kef.m kef.m kef.m
(th (th (th) (th) (kgf.m) (kgf.m) (kgf.m)
V8 0.23
44.09 -58.08
1 0.18 -0.17 0.35 131.88
47.51 -57.46
V9 0.23
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Esforcos da Viga V4

fck =300.00 _ )
keflem? Ecs =268384 kgf/cm
Sr?lbrlmento =130 Peso especifico =2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar 1 l; 1o Bari Viga Lajes (*) Caso T1 Retracgiao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
V8 15.00
57.50
1 20.00 40.00 1098.70 0.00 0.00 0.00
P5 20.00
90.00
2 70.00 70.00 1098.70 0.00 0.00 0.00
P6 20.00
37.50
3 20.00 20.00 1098.70 0.00 0.00 0.00
V9 15.00

* A carga distribuida proveniente das lajes apresentada no relatorio ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo ¢ usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esforgos
obtidos a partir da andlise da estrutura.

Envoltoria
Pilar lgflf” g0 a’;‘{g vd Rmix | Mdmax Md+ Md-
Trecho (th) (th) (th) (thH (kgf.m) (kgf.m) (kgf.m)
V8 0.00
298.22 -275.91
1 1.53 -1.52 5.18
1202.58 -3005.82
P5 2.94
128.28 -1751.88
2 0.00 -0.23 341
780.80 -1208.96
P6 1.79
1221.67 -2334.93
3 1.53 -1.54 5.75
297.06 -284.25
V9 0.00
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Esforgcos da Viga V5

fck =300.00 _ )
keflem? Ecs =268384 kgf/cm
Sr?lbrlmento =130 Peso especifico =2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
V8 15.00
185.00
1 170.00 170.00 234.00 0.00 0.00 0.00
V9 15.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os

obtidos a partir da analise da estrutura.

Envoltoria
Pilar ;?flf"r 0 a:;a:; vd Rmix | Mdmix Md+ Md-
Trecho t t kef.m kef.m kef.m
(th (th (th) (th) (kgf.m) (kgf.m) (kgf.m)
V8 0.22
10.27 -20.06
1 0.14 -0.14 0.30 128.73
7.28 -18.63
V9 0.22
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Esforcos da Viga V6

fck =300.00
kgf/em?

ANC

Cobrimento = 1.50

ENGENHARIA

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P11 15.00
185.00
1 170.00 170.00 234.00 0.00 0.00 0.00
P12 15.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria

Pilar Eﬁlﬁ’m a’i‘{: vd Rmix | Mdméx Md+ Md-
Trecho t t kef.m kef.m kef.m
(th (th) (th) (th) (kgf.m) (kgf.m) (kgf.m)

P11 0.39
714.55 -791.76

1 0.06 0.00 1.11

730.93 -785.88

P12 0.38

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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ANC

fck =300.00

kgf/em?

Cobrimento = 1.50

ENGENHARIA

Esforcos da Viga V7

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P13 15.00
343.30
1 32830 328.30 234.00 0.00 0.00 0.00
P14 15.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria

Pilar ﬁfif"";o a’;‘;‘; vd Rmax | Mdmix Md+ Md-
Trecho t t kef.m kef.m kef.m
(th (th (th) (t) (kgf.m) (kgf.m) (kgf.m)

P13 0.42
-128.24

1 0.13 0.00 0.56 385.98

-74.85

P14 0.39

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
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ANC

ENGENHARIA

Esforcos da Viga V8

fck =300.00 _ )
keflem? Ecs =268384 kgf/cm
Sr?lbrlmento =130 Peso especifico =2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P11 40.00
1 175.00 234.00 0.00 0.00 0.00
15.00
2 197.50 234.00 0.00 0.00 0.00
V4 35.00
3 327,00 197.50 234.00 0.00 0.00 0.00
297.50 15.00
4 ) 85.00 234.00 0.00 0.00 0.00
Pl 40.00

* A carga distribuida proveniente das lajes apresentada no relatorio ¢ uma média das reacdes das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria
Pilar E;f”“’ a’;‘:g vd Rmax | Mdmax Md+ Md-
Trecho (th) (th) (thH (th (kgf.m) (kgf.m) (kgf.m)
P11 1.14
5356.49 -6260.20
1 5.44 -4.50 3.34
1228.79 -459.28
1407.14 -640.44
2 4.26 -3.34 3.36
4311.54 -5289.58
V4 1.66
1376.37 -2059.53
3 2.89 -2.13 1.61
827.12 -555.72
1031.20 -757.46
4 1.68 -0.91 1.76
1279.54 -2022.04
Pl 0.75

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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ENGENHARIA

Esforcos da Viga V9

fck =300.00 _ )
keflem? Ecs =268384 kgf/cm
Sr?lbrlmento =130 Peso especifico =2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P12 40.00
1 175.00 234.00 0.00 0.00 0.00
15.00
2 197.50 234.00 0.00 0.00 0.00
V4 35.00
3 327,00 197.50 234.00 0.00 0.00 0.00
297.50 15.00
4 ) 85.00 234.00 0.00 0.00 0.00
P2 40.00

* A carga distribuida proveniente das lajes apresentada no relatorio ¢ uma média das reacdes das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria
Pilar ;?Zf"m a’;;‘; vd Rmix Mdmix Md+ Md-
Trecho (th) (th) (th) (th) (kgf.m) (kgf.m) (kgf.m)
P12 0.68
1139.73 -1979.29
1 2.81 -1.91 1.27 1416.99
1399.11 -644.54
1220.76 -463.37
2 3.98 -3.07 1.33
630.32 -1711.91
V4 1.87
5417.09 -6157.49
3 5.64 -4.93 4.63
3373.61 -3059.46
3169.53 -2857.72
4 691 -6.21 4.76
6961.33 -7614.22
P2 1.38

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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ENGENHARIA

Esforgcos da Viga V10

fck =300.00
kgf/em?
Cobrimento = 1.50

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P13 30.00
334.75
1 31075 310.75 234.00 0.00 0.00 0.00
P9 30.00
423.25
2 39925 399.25 234.00 0.00 0.00 0.00
P3 30.00

* A carga distribuida proveniente das lajes apresentada no relatorio ¢ uma média das reacdes das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os

obtidos a partir da andlise da estrutura.

Envoltoria
Pilar Esdf"rc“ a’;i‘; vd Rmix Mdméax Md+ Md-
Trecho («h s (th (th (kgf.m) (kgf.m) (kgf.m)
P13 0.36
275.15
| 0.16 0.00 0.64 200.81
-458.82
P9 0.99
~627.00
2 0.35 0.00 0.77 311.46
-350.77
P3 0.45

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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ANC

ENGENHARIA

Esforcos da Viga V11

fck =300.00
kgf/em?
Cobrimento = 1.50

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P14 30.00
420.70
1 39670 396.70 234.00 0.00 0.00 0.00
P8 30.00
337.30
2 31330 313.30 234.00 0.00 0.00 0.00
P4 30.00

* A carga distribuida proveniente das lajes apresentada no relatorio ¢ uma média das reacdes das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os

obtidos a partir da andlise da estrutura.

Envoltoria
Pilar Esdf"rc“ a’;i‘; vd Rmix Mdméax Md+ Md-
Trecho («h s (th (th (kgf.m) (kgf.m) (kgf.m)
Pl4 0.45
-349.79
| 0.35 0.00 0.76 306.07
-626.12
P8 0.98
-450.33
2 0.18 0.00 0.64 20191
285.95
P4 0.37

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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ANC

ENGENHARIA

Esforcos da Viga V12

fck =300.00

kgf/em?

Cobrimento = 1.50

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P3 19.80
486.21
1 46570 465.70 234.00 0.00 0.00 0.00
P8 21.21

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria
Pilar ﬁfif"";o a’;‘;‘; vd Rmax | Mdmix Md+ Md-
Trecho t t kef.m kef.m kef.m
(th (th (th) (t) (kgf.m) (kgf.m) (kgf.m)
P3 0.58
-471.21
1 0.37 0.00 0.78 513.14
-408.73
P8 0.56

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

CLEOMAR NUNES DE ALMEIDA LTDA
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ENGENHARIA

Esforgcos da Viga V13

fck =300.00 _ )
keflem? Ecs =268384 kgf/cm
Sr?lbrlmento =130 Peso especifico =2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar lle) 1o Barrga Viga Lajes (*) Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P9 21.21
485.46
1 46425 464.25 234.00 0.00 0.00 0.00
P14 21.21

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os

obtidos a partir da analise da estrutura.

Envoltoria
Pilar ﬁfif"";o a’;‘;‘; vd Rmax | Mdmix Md+ Md-
Trecho t t kef.m kef.m kef.m
(th (th (th) (t) (kgf.m) (kgf.m) (kgf.m)
P9 0.56
-420.19
1 0.38 0.00 0.78 500.43
-480.54
P14 0.58

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com



ANC

ENGENHARIA

Esforcos da Viga V14

fck =300.00
kgf/em?
Cobrimento = 1.50
cm

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

Dados

Apoio Larg Carga dis.tribuida - Carga distribuida - Temperatura

Pilar lelo Barra Viga Lajes (*) Caso T1 Retraciao

Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)

P10 25.00

76.26
1 5126 51.26 300.00 0.00 0.00 0.00
P7 25.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria
Pilar ;?flf"r 0 a:;a:; vd Rmix | Mdméx Md+ Md-

Trecho t t kef.m kegf.m kef.m
(th (th (th) (th) (kgf.m) (kgf.m) (kgf.m)

P10 4.44
9777.77 -9767.10

1 1.65 -1.68 21.60

6282.72 -6576.88

P7 4.79

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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ANC

ENGENHARIA

Resultados da Viga V1

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
208.0
P1 15.00 0.90 0.01
15.00
1 170.00 X 20”980'0 05.0c/22 0.00
40.00 )
208.0
P2 15.00 0.90 0.01
101
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ANC

ENGENHARIA

Resultados da Viga V2

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (ecm?) trecho (cm?) trecho (cm?) (mm)
(cm) (em?) (cm?)
2080
P3 14.00 0.90 0.00
15.00
1 329.30 X 209;980.0 05.0c/22 0.01
40.00 )
208.0
P4 15.00 0.90 0.00
102
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ANC

ENGENHARIA

Resultados da Viga V3

fck =300.00
kgf/em?

Cobrimento = 1.50

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Seciao As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (em?) (cm?)
208.0 208.0
V8 15.00 028 1.03 0.00
15.00
1 170.00 X 20“"9860 20‘”2880 050c/18 2x20 63 0.00
40.00 ) )
208.0 208.0
\E 15.00 028 1.03 0.00
103

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com



ANC

ENGENHARIA

Resultados da Viga V4

fck =300.00 B )
keflem? Ecs =268384 kgf/cm
Sr?lbrlmento =150 Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
398.0 39125
V8 15.00 123 508 0.00
35.00
1 40.00 X 3 g ;g.s 31”283'0 05.0c/5 2x6 6 6.3 0.00
50.00 ’ )
3098.0 39125
P5 20.00 123 508 0.01
35.00
2 70.00 X 3 g g.s 65.0c/10 0.00
50.00 )
46100 46125
P6 20.00 299 473 0.00
35.00
3 20.00 X 4 g %5 4 g ;glo 08.0¢/7 2x6 6 6.3 0.00
50.00 ) )
46100 46125
V9 15.00 299 473 0.00
104
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ENGENHARIA

Resultados da Viga V5

fck =300.00
kgf/em?

Cobrimento = 1.50

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Seciao As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (em?) (cm?)
208.0 208.0
V8 15.00 028 1.03 0.00
15.00
1 170.00 X 20“"9860 20‘”2880 050c/18 2x20 63 0.00
40.00 ) )
208.0 208.0
\E 15.00 028 1.03 0.00
105
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ENGENHARIA

Resultados da Viga V6

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (ecm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
2080
P11 15.00 0.90 0.00
15.00
1 170.00 X 20”980'0 05.0c/22 0.00
40.00 )
208.0
P12 15.00 0.90 0.00
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Resultados da Viga V7

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico = 2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (ecm?) trecho (cm?) trecho (cm?) (mm)
(cm) (em?) (cm?)
2080
P13 15.00 0.90 0.00
15.00
1 328.30 X 209;980.0 05.0c/22 0.01
40.00 )
208.0
P14 15.00 0.90 0.00
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ENGENHARIA

Resultados da Viga V8

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Seciao As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
398.0 40125
P11 40.00 124 491 0.02
15.00
1 387.50 X 4 3 égS 31”284'0 65.0¢/21 0.01
40.00 ) )
308.0 49125
V4 35.00 1.20 432 0.02
15.00
2 297.50 X 2 1 35 20” 589'0 65.0¢/18 2x26 6.3 0.00
40.00 ) )
2080 20125
Pl 40.00 053 1.69 0.01
108
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ENGENHARIA

Resultados da Viga V9

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Seciao As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
298.0 20125
P12 40.00 053 152 0.01
15.00
1 387.50 X 2 1 ;55 20”885'0 05.0c/22 0.01
40.00 ) )
2010.0 50125
V4 35.00 164 595 0.02
15.00
2 297.50 X > g %5 41”781'0 05.00c/18 2x206.3 0.01
40.00 ) )
438.0 60125
P2 40.00 1.99 6.61 0.02
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Resultados da Viga V10

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (ecm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
208.0
P13 30.00 0.90 0.00
15.00
1 31075 X 20”980'0 05.0c/22 0.00
40.00 )
208.0
P9 30.00 0.90 0.02
15.00
2 399.25 X 20”980'0 05.0c/22 0.01
40.00 )
208.0
P3 30.00 0.90 0.01
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Resultados da Viga V11

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
208.0
P14 30.00 0.90 0.01
15.00
1 396.70 X 20”980'0 05.0c/22 0.01
40.00 )
208.0
P8 30.00 0.90 0.02
15.00
2 313.30 X 209’980'0 05.0c/22 0.00
40.00 )
208.0
P4 30.00 0.90 0.00
111
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Resultados da Viga V12

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
208.0
P3 19.80 0.90 0.01
15.00
1 465.70 X 20”980'0 20”980'0 05.0c/22 0.02
40.00 ) )
208.0
P8 21.21 0.90 0.01
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Resultados da Viga V13

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
208.0
P9 21.21 0.90 0.01
15.00
1 46425 X 20”980'0 20”980'0 05.0c/22 0.02
40.00 ) )
208.0
P14 21.21 0.90 0.01
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Resultados da Viga V14

fck =300.00

kgf/em?

Cobrimento = 1.50

Ecs =268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
2080 9038.0
P10 25.00 046 4.40 0.01
20.00
908.0 2¢8.0 063c/6
1 51.26 X 2x4 0 6.3 0.01
60.00 4.40 0.46 100.00
2080 40100
P7 25.00 046 204 0.02
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Calculo da viga V1

Pavimento Fundacio - Lance 1

fck =300.00
kgf/em?

Cobrimento = 1.50

cm

Ecs =268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagiao
Secdo Flexao Tor¢io axial axial Final
trechos (compressio) (tracao)
As=0.90 cm?
(208.0- 1.01
Md = 1205 Fd=0.08 tf cm?)
| retangular kgf.m situagdo: GE d=37.60 cm
As =0.75 cm? Meq = 14 kgf.m % armad. =0.17
1-1 bw =15.00 cm A's =0.00 cm? As=0.61 cm?
h=40.00 cm yLN=1.19 cm A's=0.00 cm?
yLN =1.00 cm F=0.00 tf
M =193 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagio Verificacao
No Flexao axial axial Final
(compressio) (tracdo)
As =0.90 cm?
_ (208.0 - 1.01 cm?)
Md = 1205 kgf.m fifu;(%g.g(t}; d=37.60 cm
As=0.75 cm? T % armad. =0.17
1 o Meq = 14 kgf.m
A's =0.00 cm? -
_ As =0.66 cm?
yLN=1.19 cm .
A's =0.00 cm? -~
yLN = 1.08 cm F=0.00 tf
’ M =251 kgfm
fiss =0.01 mm
2 Md = 1205 kgf.m Fd=0.08 tf As =0.90 cm?
As=0.75 cm? situagdo: GE (208.0 - 1.01 cm?)
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A's =0.00 cm?
yLN=1.19 cm

Meq = 14 kgf.m
As =0.65 cm?
A's =0.00 cm?
yLN =1.06 cm

d=37.60 cm
% armad. =0.17

F=0.00 tf
M =242 kgf.m
fiss =0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verificacao de esforcgos limites
Vio . ~ . =
Cisalhamento Tor¢ao Cisalhamento + Torcao
trechos
I Vd =141 tf ot | VA/VR2 + Td/TRd2 =
1-1 VRd2 =28.72 tf 0.07
kgf.m
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima o Dados torcao ~
trechos cisalham esquerda direita tor¢io
1 d=37.60 cm Vmin =2.76 tf
Ve0 =490 tf Aswmin = 1.74 cm?
1-1 k=1.00 (2 ramos)
05.0c/22
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Calculo da viga V2

Pavimento Fundacio - Lance 1

fck =300.00
kgf/em?

Cobrimento = 1.50

cm

Ecs =268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagiao
Secdo Flexao Tor¢io axial axial Final
trechos (compressio) (tracao)
As=0.90 cm?
(208.0- 1.01
Md = 1205 Fd=0.11tf cm?)
| retangular kgf.m situagdo: GE d=37.60 cm
As =0.75 cm? Meq =20 kgf.m % armad. =0.17
1-1 bw =15.00 cm A's =0.00 cm? As =0.24 cm?
h=40.00 cm yLN=1.19 cm A's=0.00 cm?
yLN =0.42 cm F=0.00 tf
M =300 kgf.m

fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagio Verificacao
No Flexao axial axial Final
(compressio) (tracdo)
As=0.90 cm?
_ (208.0 - 1.01 cm?)
Md = 1205 kgf.m fifua %é,l (t}; d=37.60 cm
As =0.75 cm? cao: % armad. = 0.17
1 o Meq =20 kgf.m
A's=0.00 cm?
_ As=0.02 cm?
yLN=1.19 cm .
A's =0.00 cm? -~
LN =0.07 cm F=0.00 tf
y : M =30 kgf.m
fiss = 0.00 mm
2 Md = 1205 kgf.m Fd=0.11tf As =0.90 cm?
As=0.75 cm? situagdo: GE (208.0 - 1.01 cm?)
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A's =0.00 cm?
yLN=1.19 cm

Meq =20 kgf.m
As =0.06 cm?
A's =0.00 cm?
yLN=0.13 cm

d=37.60 cm
% armad. =0.17

F=0.00 tf
M =73 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacio bielas

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

Vao Cisalhamento Tor¢ao Cisalhamento + Tor¢ao
trechos
I Vd =057 tf | VA/VR2 + Td/TRA2 =
1-1 VRd2 =28.72 tf 0.02
kgf.m
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima o Dados torcao ~
trechos cisalham esquerda direita tor¢io
1 d=37.60 cm Vmin =2.76 tf
Ve0 =490 tf Aswmin = 1.74 cm?
1-1 k=1.01 (2 ramos)
) 95.0c/22
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Calculo da viga V3

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

cm

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vio Verificagiao Verifica¢iao
~ = ~ . . Armadura
Secdo Flexao Torc¢ao axial Final de pele
trechos (compressiio) (tracio)
As=0.90
cm?
(208.0 -
Td =204 1.01 cm?)
Md=1205 | kgf.m d=37.60 Taxa =
kgfin Asl=0.63 Fd=0.18 tf cm 0.10% -
retangular As=0.75 cm? S % armad. As pele =
1 cm? situagdo: GE =0.17 0.60 cm?
bw=15.00 | A's=0.00 | Aspele= Meq =31 kgf.m A's=0.28 | Esp Max=
2 ) As =0.06 cm? 2
1-1 cm cm 1.20 cm A's = 0.00 om? cm 12.53 cm
h=40.00cm | yLN = As=+0.00 yIN = 0 16 cm (208.0 -
1.19 cm cm? ’ 1.01 cm?) 2x206.3
A's=+0.00 F=0.03tf | (0.62 cm?
cm? M=95
kgf.m
fiss = 0.00
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagio Verificacdo
No Flexao axial axial Final
(compressio) (tracio)
Md = 1205 kgf.m Fd=0.18 tf As=1.03 cm?
1 As=0.75 cm? situagdo: GE (208.0 - 1.01 cm?)
A's =0.00 cm? Meq =31 kgf.m d=37.60 cm
yLN=1.19 cm As=0.01 cm? % armad. =0.17
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A's =0.00 cm? A's =0.28 cm?
yLN =0.09 cm (208.0 - 1.01 cm?)
F=0.03 tf
M =17 kgf.m
fiss = 0.00 mm
As=1.03 cm?
_ (208.0 - 1.01 cm?)
Md = 1205 kgf.m flctlu;;(igé; d=37.60 cm
As =0.75 cm? Meq = 3'1 kef.m % armad. = 0.17
A's =0.00 cm? As=0.01 sz’ A's =0.28 cm?
yLN=1.19 cm Als = O 00 em? %2@8600; 1%01 cm?)
) =003t
yLN =0.09 cm M= 15 kgf-m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verificacao de esforcos limites
Viao . = . =
Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd=0351f oA eElm | VarVR2 + Td/TRA2 =
1-1 VRd2 =28.72 tf 0.13
kgf.m
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a - Armad. de
. Armad. minima .. Dados torcao ~
trechos cisalham esquerda direita torcao
= 2
_ Vmin =338 tf A90=0.71 em
d=37.60 cm .0 _ (2 ramos)
1 -~ Aswmin = 1.74 he=5.45cm
Vc0=4.90 tf _ 950c/18
cm? Ae =329.75
k=1.00 06.3c/22
1-1 (2 ramos) cm?
650/ 18 08.0c/22
e 610.0 ¢/ 22
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE) |
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0.5
R 046
015 '
a7 a17
ate " TtTTe R
E 034
J'.'s‘n-,_h E
Q52
No Gram, Reforco nos estribos
Compr.
° . vd As . vd As .
N Viga (th) (cm2) Estribos (th) (cm2) Vdequiv T(rce;ll;o
1 V8 - 0.35 0.02 0.18 20.00
2 V9 - 0.34 0.02 0.17 20.00
Condigao:
No 1: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
No 2: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
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Calculo da viga V4

Pavimento Fundacio - Lance 1

fck =300.00

kgf/em?

Cobrimento = 1.50

cm

Ecs =268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagdo Verificagido Armadura
Secdo Flexao Tor¢ao axial axial Final de pele
trechos (compressio) (tracao)
As=2098
cm?
(3012.5 -
Md = Td=3396 3.68 cm?)
4393 kgf.m F'd =1.82tf d=47.38 Taxa =
retangular kef.m Asl=5.13 Ed =1.53tf situagdo: GE cm 0.10%
As _ 217 cm? situagdo: GE Meq =407 % armad. = | Aspele=
1 bw = 35.00 J ’ Meq =343 kgf.m 0.21 1.75 cm?
cm ’ A's = 0.00 Aspele = kgfm As=081cm? | A's=1.23 Esp Max =
1-1 h = 50.00 om? ' 3.50 cm? As =0.40 cm? A's=0.42 cm? 15.00 cm
om ' yIN = As=+0.81 A's=0.00cm*> | cm? (308.0 -
1.48 cm cm? yLN=0.51cm | yLN=0.26 1.51 cm?) 2x606.3
’ A's=10.81 cm F=032tf | (1.87 cm?)
cm? M=70
kgf.m
fiss = 0.00
mm
As=2.63
cm?
_ (3012.5 -
ﬂg‘;; 3.68 cm?)
retangular kgf:m d=47.38
5 As=2.17 Oc/marmad _
bw=35.00 | cm? o2l
29 cm A's=0.00 ’
h=150.00 cm?
em Tlﬁ_ F=0.16tf
Aaecm M =23
kgf.m
fiss = 0.00
mm
122

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com



ANC

ENGENHARIA

As=4.73
cm?
(4012.5 -
Md = Td=5717 491 cm?)
4393 kgf.m Fd=1.85tf d=47.38 Taxa =
retaneular Kefm Asl =8.63 Fd=1.53tf situacdo: GE cm 0.10%
g A‘(’; _ 217 cm? situacdo: GE Meq =415 % armad. = | Aspele=
3 _ ’ Meq = 341 kgf.m 0.28 1.75 cm?
bw =35.00 cm?
om ’ A's = 0.00 Aspele = kgf.m As=0.82cm? | A's=2.99 Esp Max =
33 h=5000 om? ’ 3.50 cm? As=0.41 cm? A's=0.43 cm? 15.00 cm
om ’ LN = As=+2.57 A's =0.00 cm? cm? (4010.0 -
}1,48 om cm? yLN=0.52cm | yLN=0.27 3.14 cm?) 2x606.3
’ A's=+2.57 cm F=0.33tf | (1.87 cm?
cm? M=67
kgf.m
fiss = 0.00
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagiao Verificagiao
N6 Flexao axial axial Final
(compressio) (tracdo)
As=2.98 cm?
3012.5 - 3.68 cm?)
_ Fd =153 tf Fd=182tf (30
Md: 4393 kgf.m situagdo: GE situagdo: PE d=47.38 cm
As=2.17 cm? % armad. = 0.21
1 . Meq = 343 kgf.m Meq =407 kgf.m .
A's =0.00 cm? - > - > A's =123 cm?
LN = 1.48 cm As=10.00 cm As=0.42 cm (308.0 - 1.51 cm?)
y ’ A's =0.00 cm? A's =0.42 cm? F- 0 3 t'f
yLN=0.21 cm yLN =0.00 cm M=51 kgfm
fiss = 0.00 mm
As=2.98 cm?
_ _ (3912.5 - 3.68 cm?)
_ Fd=1.53tf Fd=1.82tf _
Md__ 4393 kgf.m situagdo: GE situagdo: GE d=47.38 Sm
As=2.17 cm? % armad. =0.21
2 . Meq = 343 kgf.m Meq =407 kgf.m .
A's =0.00 cm? A's=1.23 cm?
LN = 1 48 cm As=1.29 cm? As=1.69 cm? (308.0 - 1.51 cm?)
y ’ A's =0.00 cm? A's=0.42 cm? F= 0 3 t'f
yLN=1.12 cm yLN =0.87 cm M= 1188 kgf'm
fiss =0.01 mm
As=4.73 cm?
_ 2
Md=4393 kefm | F4=1.53tf Fd=1385tf Tstom
_ gl situagdo: GE situagdo: GE o
As=2.17 cm? % armad. = 0.28
3 . Meq =341 kgf.m Meq =415 kgf.m o
A's =0.00 cm? - - A's =2.99 cm?
LN = 1.48 cm As =0.96 cm* As =1.36 cm” (4010.0 - 3.14 cm?)
y ’ A's =0.00 cm? A's =0.43 cm? F=0 '33 tf.
yLN =0.89 cm yLN =0.64 cm M =836 kgf.m
fiss = 0.00 mm
_ Fd=1.53tf Fd=1.85tf As=4.73 cm?
X[Sd;;fgirl;%f'm situagdo: GE situagdo: PE (4012.5 - 491 cm?)
4 Al = 0 00 cm? Meq = 341 kgf.m Meq =415 kgf.m d=47.38 cm
LN = Al 48 em As =0.00 cm? As =0.43 cm? % armad. = 0.28
y ’ A's =0.00 cm? A's=0.43 cm? A's =2.99 cm?
yLN=0.21 cm yLN =0.00 cm (4910.0 - 3.14 cm?)
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F=0.33tf
M =56 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacéo bielas 45
Verifica¢ao de esforc¢os limites
Viao . = . =
Cisalhamento Torcao Cisalhamento + Tor¢ao
trechos
1 Vd=5.18 tf %;35 9965 ;‘%fm Vd/VRA2 + Td/TRA2 =
1-1 VRA2 =84.42 tf 0.42
kgf.m
2 Vd=3411f el eem | Va/VRA2 + Td/TRA2 -
2-2 VRd2 =84.42 tf 0.05
kgf.m
3 Vd=5751f 18 AT NEM | varvR) + Td/TRA2 =
33 VRd2 =84.42 tf 0.67
kgf.m
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima oo Dados torg¢ao -
trechos cisalham esquerda direita tor¢io
— 2
B Vmin = 15.33 tf A90 =3.98 cm
d=47.38 cm LT _ (2 ramos)
1 - Aswmin = 4.06 he =10.29 cm
Vc0 =14.41 tf _ 050c/5
- cm? Ae=980.97
k=0.00 063c/8
1-1 (2 ramos) cm?
50¢/5 08.0¢c/13
o> 010.0 ¢/ 20
,  |d=4738em \min = 7001
Ve0 = 14.41 tf oy
2-2 k=100 (2 ramos)
¢5.0c/10
d=4738 cm Vmin =28.02 tf - A90 = 6.70 cm?
3 - Aswmin = 4.06 he =10.29 cm
Ve0 =14.41 tf _ (2 ramos)
cm? Ae =980.97
k=0.00 08.0c/7
33 (2 ramos) cm? 5100 ¢/ 12
080c/7 )
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE) |
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Grampo Refor¢o nos estribos
Compr.
o . vd As . vd As .

N Viga (th) (cm2) Estribos (th) (cm2) Vdequiv T(rce;l;o
1 V8 - - - -4.97 0.64 4.75 25.00
4 V9 - - - -5.96 0.77 5.69 25.00
Condigao:
No 1: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
No 4: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
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Calculo da viga V5

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

cm

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vio Verificagiao Verifica¢iao
~ = ~ . . Armadura
Secdo Flexao Torc¢ao axial Final de pele
trechos (compressiio) (tracio)
As=0.90
cm?
(208.0 -
Td =182 1.01 cm?)
Md=1205 | kgf.m d=37.60 Taxa =
kgfin Asl=0.56 Fd=0.14f cm 0.10% -
retangular As=0.75 cm? S % armad. As pele =
1 cm? situagdo: GE =0.17 0.60 cm?
bw=15.00 | A's=0.00 | Aspele= Meq =25 kgf.m A's=0.28 | Esp Max=
2 ) As =0.06 cm? 2
1-1 cm cm 1.20 cm A's = 0.00 om? cm 12.53 cm
h=40.00cm | yLN = As=+0.00 yIN = 0 15 em (208.0 -
1.19 cm cm? ’ 1.01 cm?) 2x206.3
A's=+0.00 F=0.03tf | (0.62 cm?
cm? M=95
kgf.m
fiss = 0.00
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagio Verificacdo
No Flexao axial axial Final
(compressio) (tracio)
Md = 1205 kgf.m Fd=0.14 tf As=1.03 cm?
1 As=0.75 cm? situagdo: GE (208.0 - 1.01 cm?)
A's =0.00 cm? Meq =25 kgf.m d=37.60 cm
yLN=1.19 cm As=0.00 cm? % armad. =0.17
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A's =0.00 cm? A's =0.28 cm?
yLN =0.04 cm (208.0 - 1.01 cm?)
F=0.03tf
M =7 kgfm
fiss = 0.00 mm
As=1.03 cm?
B (208.0 - 1.01 cm?)
Md = 1205 kgf.m Fd=0.14 tf d=37.60 cm
As =0.75 cm? suagio OF % armad. = 0.17
A's =0.00 cm? Ae 000 o=l A's =0.28 cm?
yLN=1.19 cm Als = d.OO on? (208.0 - 1.01 cm?)
yLN = 0.04 cm F=0.03tf
M =7kgfm
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verificacao de esforcos limites
Viao . = . =
Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd=0301f A eElm | Va/VR2 + Td/TRA2 =
1-1 VRd2 =28.72 tf 0.12
kgf.m
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a - Armad. de
. Armad. minima .. Dados torcao ~
trechos cisalham esquerda direita torcao
= 2
_ Vmin =338 tf A90=0.63 em
d=37.60 cm .0 _ (2 ramos)
1 -~ Aswmin = 1.74 he=5.45cm
Vc0=4.90 tf _ 050c/18
cm? Ae =329.75
k=0.00 06.3c/22
1-1 (2 ramos) cm?
650/ 18 08.0c/22
e 610.0 ¢/ 22
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE) |
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o
' “--H__H.H
0.0 -
ais 015
a1s T T s
‘ 030
YTt - E
“ias
No Gram, Reforco nos estribos
Compr.
° . vd As . vd As .
N Viga (th) (cm2) Estribos (th) (cm2) Vdequiv T(rce;ll;o
1 V8 - 0.30 0.02 0.15 20.00
2 V9 - 0.30 0.02 0.15 20.00
Condigao:
No 1: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
No 2: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
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Calculo da viga V6

Pavimento Fundacio - Lance 1

fck =300.00
kgf/em?

Cobrimento = 1.50

cm

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagiao
Secdo Flexao Tor¢io axial axial Final
trechos (compressio) (tracao)
As=0.90 cm?
(208.0- 1.01
Md = 1205 Fd=0.06 tf cm?)
| retangular kgf.m situagdo: GE d=37.60 cm
As =0.75 cm? Meq =10 kgf.m % armad. =0.17
1-1 bw =15.00 cm A's =0.00 cm? As =0.44 cm?
h=40.00 cm yLN=1.19 cm A's=0.00 cm?
yLN=0.73 cm F=0.00 tf
M =140 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagio Verificacao
No Flexao axial axial Final
(compressio) (tracdo)
As =0.90 cm?
_ (208.0 - 1.01 cm?)
Md = 1205 kgf.m fi‘tiu;(%g?é; d=37.60 cm
As=0.75 cm? L % armad. =0.17
1 o Meq =10 kgf.m
A's =0.00 cm? -
N As =0.48 cm?
yLN=1.19 cm .
A's =0.00 cm? -~
yIN =0.79 cm F=0.00 tf
’ M =191 kgfm
fiss = 0.00 mm
2 Md = 1205 kgf.m Fd=0.06 tf As =0.90 cm?
As=0.75 cm? situagdo: GE (208.0 - 1.01 cm?)
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A's =0.00 cm?
yLN=1.19 cm

Meq = 10 kgf.m
As =0.48 cm?
A's =0.00 cm?
yLN=0.78 cm

d=37.60 cm
% armad. =0.17

F=0.00 tf
M = 184 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verificacao de esforcos limites
Vio . ~ . =
Cisalhamento Tor¢ao Cisalhamento + Torcao
trechos
I Vd =111 tf i | VA/VRA2 + Td/TRA2 =
1-1 VRd2 =28.72 tf 0.06
kgf.m
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima o Dados torciao ~
trechos cisalham esquerda direita tor¢io
1 d=37.60 cm Vmin =2.76 tf
Ve0 =490 tf Aswmin = 1.74 cm?
1-1 k=1.00 (2 ramos)
05.0c/22
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Calculo da viga V7

Pavimento Fundacio - Lance 1

fck =300.00
kgf/em?

Cobrimento = 1.50

cm

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagiao
Secdo Flexao Tor¢io axial axial Final
trechos (compressio) (tracao)
As=0.90 cm?
(208.0- 1.01
Md = 1205 Fd=0.13tf cm?)
| retangular kgf.m situagdo: GE d=37.60 cm
As =0.75 cm? Meq =22 kgf.m % armad. =0.17
1-1 bw =15.00 cm A's =0.00 cm? As =0.22 cm?
h=40.00 cm yLN=1.19 cm A's=0.00 cm?
yLN =0.40 cm F=0.00 tf
M =286 kgf.m

fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagio Verificacao
No Flexao axial axial Final
(compressio) (tracao)
As=0.90 cm?
_ (208.0 - 1.01 cm?)
Md = 1205 kgf.m flf . 2153(;; d=37.60 cm
As =0.75 cm? 1agao: % armad. = 0.17
1 o Meq =22 kgf.m
A's =0.00 cm?
_ As =0.06 cm?
yLN=1.19 cm .
A's =0.00 cm? -~
LN=0.15 cm F=0.00 tf
y : M = 84 kgf.m
fiss = 0.00 mm
2 Md = 1205 kgf.m Fd=0.13tf As=0.90 cm?
As=0.75 cm? situagdo: GE (208.0 - 1.01 cm?)

CLEOMAR NUNES DE ALMEIDA LTDA
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A's =0.00 cm?
yLN=1.19 cm

Meq =22 kgf.m
As =0.03 cm?
A's =0.00 cm?
yLN =0.09 cm

d=37.60 cm
% armad. =0.17

F=0.00 tf
M =44 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacio bielas

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

Vao Cisalhamento Tor¢ao Cisalhamento + Tor¢ao
trechos
I Vd = 0.56 tf | VA/VR2 + Td/TRA2 =
1-1 VRd2 =28.72 tf 0.02
kgf.m
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima o Dados torciao ~
trechos cisalham esquerda direita tor¢io
1 d=37.60 cm Vmin =2.76 tf
Ve0 =490 tf Aswmin = 1.74 cm?
1-1 k=1.01 (2 ramos)
) 95.0c/22
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Calculo da viga V8

Pavimento Fundacio - Lance 1

fck =300.00

kgf/em?

Cobrimento = 1.50

cm

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificac¢io Verifica¢io Armadura
Secdo Flexao Tor¢ao axial axial Final de pele
trechos (compressio) (tragiio)
As=4.25
cm?
(4012.5 -
_ 4.91 cm?)
1;2‘; Fd=540tf | d=36.56
retangular kefm Fd=5.44tf situagdo: GE cm
As _ 366 situagdo: GE Meq = 895 % armad. =
1 bw=15.00 | em® Meq =901 kgf.m 0.82
om ’ A's = 0.00 kgf.m As=425cm? | A's=1.24
1-2 h = 40.00 om? As=3.10cm?> | A's=1.24 cm?
om yIN = A's=0.00cm> | cm? (328.0 -
583 cm yLN=6.92cm | yLN=4.78 1.51 cm?)
’ cm F=0.64tf
M =842
kgf.m
fiss =0.01
mm
As=1.17
cm?
Md = Td=177 (2012.5 -
1376 kgf.m F.d =2.55tf 2.45 cm?) Taxa =
retangular kef:m Asl=0.56 Ed =2.891tf situacdo: GE | d=37.38 0.10%
As _ 0.86 cm® situagdo: GE Meq = 444 cm As pele =
2 bw = 15.00 om? ’ Meq =502 kgf.m % armad. = | 0.60 cm?
om ’ A's = 0.00 Aspele = kgfm As=1.17cm? | 0.41 Esp Max =
3-4 h = 40.00 om? ' 1.20 cm? As=0.52 cm? A's=10.59 A's=0.59 12.46 cm
om ' yLN = As=+0.00 A's=0.00cm? | cm? cm?
em | o yLN=1.89cm | yLN=0.92 (208.0 - 2x206.3
’ A's=+0.00 cm 1.01 cm?) (0.62 cm?)
cm? F=0.20tf
M =311
kgf.m
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fiss =0.00

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificacao Verificacao
N6 Flexao axial axial Final
(compressio) (tracéo)
As =491 cm?
2
Md = 6260 kgf.m Fd=5.44tf Fd=5.40tf 51421326'55&}?11 om’)
As =435 cm? ’ situagdo: GE situagdo: GE % arm'ad ~0.82
1 Als = 0 00 cm? Meq =901 kgf.m Meq = 895 kgf.m Als=1 2'4 cm.z
yLN = 6 92 cm As=3.81 cm? As =491 cm? (308.0 ) 1.51 cm?)
’ A's =0.00 cm? A's =124 cm? o ;
yLN = 8.06 cm yLN=5.84 cm F=0.64tf
’ ’ M =1609 kgf.m
fiss =0.02 mm
As=1.24 cm?
_ _ (2912.5 -2.45 cm?)
Fd=5.44tf Fd=5.40tf
I)fsd:_ol g(S)Scrl;ng'm situagdo: GE situagdo: PE %;deg in(; 41
2 Als = 0 00 cm? Meq = 945 kgf.m Meq =939 kgf.m Als=1 24 cm'2
yLN =120 cm As ~0.00 em® As — 1.24 om® (308.0 - 1.51 cm?)
’ A's =0.00 cm? A's=1.24 cm? o )
LN = 1.59 em LN = 0.00 em F=0.64tf
y ’ y ' M =0kgfm
fiss = 0.00 mm
As=4.32 cm?
B B (4612.5 - 491 cm?)
Fd=4.26tf Fd=4.01tf
]X[Sd:_;é?%;%f'm situagdo: GE situagdo: GE OdA)_aufrflfd6 in:) 32
3 Als = 0 00 cm? Meq =706 kgf.m Meq = 664 kgf.m Als=1 26 cm'2
yLN =5.75 cm As = 3.17 cm? As ~4.04 em? (308.0 - 1.51 cm?)
’ A's =0.00 cm? A's=0.92 cm? F= 0 40 t'f
yLN =6.60 cm yLN =4.97 cm M = 1'425 kef.m
fiss = 0.02 mm
As=1.06 cm?
2
Md = 1205 kgfm Fd=2.89 tf Fd=2.55tf 3221327'53;;15 om’)
As =075 cm? ’ situagdo: GE situagdo: GE o arm.ad —04]
4 Als = 0 00 cm? Meq =502 kgf.m Meq = 444 kgf.m Als=0 8.7 cm'z
yLN = '1 20 cm As=0.12 cm? As=0.78 cm? (208.0 ) 1.01 cm?)
’ A's =0.00 cm? A's =0.59 cm? F= 0 20 t'f
yLN=1.25cm yLN=0.31 cm M =71 kgf.m
fiss = 0.00 mm
As=1.69 cm?
2
Md = 2022 kgfm Fd=1.68 tf Fd=1.09 tf 51221327'53;0';5 om’)
As =128 o’ ’ situagdo: GE situagdo: GE % arm.ad ~ 041
5 Als = 0 00 cm? Meq =292 kgf.m Meq = 189 kgf.m Als =0 5'3 Cm'z
yLN =2.04 cm As~ 108 em® As— 141 om’ (208.0 - 1.01 cm?)
’ A's =0.00 cm? A's=0.25 cm? F= 0 00 &.
yLN =2.34 cm yLN =1.84 cm M = 648 kef.m
fiss =0.01 mm

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verificacao de esforcos limites
Viao . = . =
Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd=3.36tf ?ngzliol é(gggm Vd/VRd2 + Td/TRd2 =
1-2 VRd2 =27.92 tf 0.20
kgf.m
2 Vd=1761f | eglm | Va/VRd2 + Td/TRd2 =
34 VRd2 =28.54 tf 0.17
kgf.im
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima o Dados torc¢ao ~
trechos cisalham esquerda direita tor¢io
L |a-3s0em o
Ve0=4.77tf P ’
1-2 k=1.00 (2 ramos)
05.0c/21
= 2
B Vmin = 3.36 tf A90 =0.62 cm
d=37.38 cm LT -~ (2 ramos)
2 Aswmin = 1.74 he=5.45cm
Ve0 =4.87tf 050c/18
i cm? Ae =329.75
k=0.00 06.3c/22
3-4 (2 ramos) cm?
65.0c/ 18 08.0c/22
) 0 10.0 ¢/ 22

ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
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No6 Grampo Refor¢o nos estribos
Compr.
o . vd As . vd As .

N Viga (th) (cm2) Estribos (th) (cm2) Vdequiv T(rce;l;o
2 V5 - - -0.30 0.05 0.17 40.00
3 V4 - - 4.97 0.27 1.00 40.00
4 V3 - - -0.35 0.06 0.20 40.00
Condigao:
N6 2: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
No 3: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
N6 4: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
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Calculo da viga V9

Pavimento Fundacio - Lance 1

fck =300.00

kgf/em?

Cobrimento = 1.50

cm

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

CLEOMAR NUNES DE ALMEIDA LTDA

CNPJ: 39.819.708/0001-04

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

Viao Verificagiao Verifica¢iao
~ ~ ~ . . . Armadura
Secio Flexao Torc¢ao axial axial Final de pele
trechos (compressiio) (tragio) P
As=1.33
cm?
(2012.5 -
2
Md = §'4=53§H§§
1417 _ Fd=3.68 tf '
Fd=3.98tf . o cm
retangular kgf.m N situacdo: GE N _
- situagdo: GE ” % armad. =
As =0.89 i Meq = 640
1 _ ) Meq =692 0.41
bw =15.00 cm kgf.m .
. kgf.m - A's=0.85
cm A's=0.00 - As=1.33 cm?
1-2 - As=0.42 cm? . cm?
h=40.00 cm? . A's=0.85 cm?
cm LN = A's =0.00 cm? LN=077 (208.0 -
-‘1/41 . yLN=2.13 cm ym : 1.01 cm?)
e ¢ F=035tf
M =530
kgf.m
fiss = 0.01
mm
As =5.75
cm?
Md = Td=175 (5012.5 -
kgf.im _ 6.14 cm?) Taxa =
6961 Asl=0.56 Fd=6.91tf F.d 7;46 o d=36.08 0.10%
retangular kgf.m N N situagdo: GE _
- cm situacdo: GE > cm As pele =
As=4.99 > Meq = 1198 _
2 _ Meq =1110 % armad. = | 0.60 cm?
bw =15.00 cm? _ kgf.im _
o Aspele = kgf.m . 1.02 Esp Max =
cm A's=0.00 As=5.75 cm?
3-4 N 1.20 cm? As=4.33 cm? . A's=1.71 12.03 cm
h =40.00 cm? _ o A's=1.71 cm?
om LN = As=+0.00 A's=0.00 cm? LN = 6.42 cm?
§ otom | ™ yLN =9.42 cm Zm : (408.0 - 2x206.3
’ A's=t0.00 2.01 cm?) (0.62 cm?)
cm? F=1.09tf
M=1262
kgf.m
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fiss =0.01

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificacao
No Flexao axial axial Final
(compressio) (tracio)
As=1.52 cm?
_ 2
B Fd=281tf Fd=229tf (2012.5 - 2.45 cm)
Md = 1979 kgf.m . . - d=37.38 cm
_ situacao: GE situagao: GE -
As=1.25cm? T T % armad. = 0.41
1 . N Meq =488 kgf.m Meq =398 kgf.m . R
A's=0.00 cm _ > _ > A's=0.53 cm
LN =199 cm As=0.93 cm As=1.52 cm (208.0 - 1.01 cm?)
y ' A's=0.00 cm? A's=0.53 cm? F= 0 1 tf
yLN =2.50 cm yLN=1.58 cm M = 683 kgf'm
fiss =0.01 mm
As=0.90 cm?
_ _ (2012.5 - 2.45 cm?)
Md = 1205 kgf.m Fd=3.98 f Fd=3.68 tf d=3738 cm
_ situagdo: GE situagdo: GE -
As=0.75 cm? T T % armad. = 0.41
2 o Meq = 692 kgf.m Meq = 640 kgf.m .
A's =0.00 cm? - - A's =0.85 cm?
LN=120cm As=0.00 cm? As =0.85 cm? (208.0 - 1.01 cm?)
Y ' A's =0.00 cm? A's =0.85 cm? b 035 (F
yLN=1.33 cm yLN =0.00 cm M =0 kef:m
fiss = 0.00 mm
As=5.25cm?
_ _ (5012.5 - 6.14 cm?)
Md=6157kgfm | F4=3.641f Fd=5.921f d=36.08 cm
_ situacao: GE situagao: GE -
As =434 cm? T i % armad. = 1.02
3 . ) Meq =907 kgf.m Meq =952 kgf.m .
A's =0.00 cm - - A's =1.64 cm?
LN =6.91 cm As =3.77 cm? As =4.97 cm? (2010.0 - 1.57 cm?)
Y ' A's=0.00 cm? A's=1.36 cm? FZOél tf.
yLN =8.07 cm yLN =5.74 cm M = 1536 kef.m
fiss = 0.02 mm
As=3.11 cm?
_ 2
B Fd=691tf Fd=7.46tf (3012.5 - 3.68 cm’)
Md = 3059 kgf.m N . ~ d=37.38 cm
_ > situagdo: GE situagdo: GE N -
As=1.96 cmy > il % armad. = 0.61
4 o Meq = 1200 kgf.m Meq = 1295 kgf.m .
A's =0.00 cm? - - A's =1.99 cm?
LN=3.13 cm s = 1.20 e’ A8~ 283 e’ (408.0 - 2.01 cm?)
Y ' A's =0.00 cm? A's=1.71 cm? 09
yLN=4.43 cm yLN=1.77 cm M = 546 kgf:m
fiss =0.01 mm
As=6.61 cm?
_ 2
B Fd=691tf Fd=7.46 tf (6012.5 - 7.36 cn’)
Md = 7614 kgf.m S S d=35.75cm
_ > situagdo: GE situacdo: GE N -
As=5.60 cm T T % armad. = 1.23
5 o ) Meq = 1088 kgf.m Meq = 1174 kgf.m o N
A's =0.00 cm - ) - A A's=1.99 cm
LN = 8.90 em As=4.97 cm As=6.33 cm (408.0 - 2.01 cm?)
Y ' A's =0.00 cm? A's=1.71 cm? 09
yLN =10.43 cm yLN =7.35cm M = 1822 kef.m
fiss = 0.02 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verificacao de esforcos limites
Viao . = . =
Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd=133tf ?dRZ;iZl é(gggm Vd/VRd2 + Td/TRd2 =
1-2 VRd2 =28.54 tf 0.12
kgf.m
2 Vd=4761f e eelm | Va/VRd2 + Td/TRd2 =
34 VRd2 =27.55tf 0.28
kgf.im
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima o Dados torc¢ao ~
trechos cisalham esquerda direita tor¢io
L |- o
Vc0=4.87tf P '
1-2 k=1.00 (2 ramos)
05.0c/22
= 2
_ Vimin =324 tf A90=0.61 cm
d=36.08 cm LT B (2 ramos)
2 Aswmin = 1.74 he=5.45cm
Ve0 =470 tf _ 050c/18
i cm? Ae =329.75
k=1.00 06.3c/21
3-4 (2 ramos) cm?
65.0c/ 18 08.0c/21
) 0 10.0 ¢/ 21

ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
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No6 Grampo Refor¢o nos estribos
Compr.
o . vd As . vd As .

N Viga (th) (cm2) Estribos (th) (cm2) Vdequiv T(rce;l;o
2 V5 - - - -0.30 0.05 0.18 40.00
3 V4 - - - 5.96 0.33 1.20 40.00
4 V3 - - - -0.34 0.06 0.19 40.00
Condigao:
N6 2: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
No 3: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
N6 4: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
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Calculo da viga V10

Pavimento Fundacio - Lance 1

fck =300.00
kgf/em?
Cobrimento = 1
cm

Ecs =268384 kgf/cm?

.50

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagiao
Secdo Flexao Tor¢io axial axial Final
trechos (compressio) (tracao)
As=0.90 cm?
(208.0- 1.01
Md = 1205 Fd=0.16 tf cm?)
| retangular kgf.m situagdo: GE d=37.60 cm
As =0.75 cm? Meq =29 kgf.m % armad. =0.17
1-1 bw=15.00 cm A's =0.00 cm? As=0.10 cm?
h=40.00 cm yLN=1.19 cm A's=0.00 cm?
yLN =0.22 cm F=0.00 tf
M =136 kgf.m
fiss = 0.00 mm
As=0.90 cm?
(208.0 - 1.01
Md = 1205 Fd=0.35tf cm?)
5 retangular kgf.m situagdo: GE d=37.60 cm
As=0.75 cm? Meq = 62 kgf.m % armad. =0.17
29 bw =15.00 cm A's =0.00 cm? As=0.15 cm?
h=40.00 cm yLN=1.19 cm A's=0.00 cm?
yLN=0.37 cm F=0.00 tf
M =224 kgfm

fiss =0.01 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificacao
No Flexao axial axial Final
(compressio) (tracéio)
1 Md = 1205 kgf.m Fd=0.16 tf As =0.90 cm?
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As=0.75 cm? situagdo: GE (208.0 - 1.01 cm?)
A's =0.00 cm? Meq =29 kgf.m d=37.60 cm
yLN=1.19 cm As=0.15 cm? % armad. =0.17
A's =0.00 cm?
yLN=0.30 cm
F=0.00 tf
M = 148 kgf.m
fiss = 0.00 mm
As=0.90 cm?
(208.0 - 1.01 cm?)
B Fd=0.35tf _
L Feg! TR
Al = 0 00 cm? Meq =62 kgf.m ¢ o
o As=0.34 cm?
yLN=1.19 cm .
A's =0.00 cm? F=000tf
yLN =0.68 cm ny
M =431 kgf.m
fiss =0.02 mm
As=0.90 cm?
208.0 - 1.01 cm?)
- Fd =035 tf (20
wosn | S TR
3| A= 0.00 em? Meq = 62 kgf.m ¢ T
o N As=0.17 cm?
yLN=1.19 cm o
A's =0.00 cm? F=0.00tf
yLN =0.40 cm A
M =218 kgf.m
fiss =0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verifica¢ao de esforc¢os limites
Viao . = . =
Cisalhamento Torcao Cisalhamento + Tor¢ao
trechos
1 Vd=0.64tf o M Vd/VRA2 + TATRA2 -
1-1 VRd2 =28.72 tf 0.03
kgf.m
2 Vd=0.77 tf ¥§524=k%£§r2 Vd/VRA2 + Td/TRA2 =
2-2 VRd2 =28.72 tf 0.03
kgf.m
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a = Armad. de
. Armad. minima .. Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=37.60 cm Vmin =2.76 tf
Vc0=4.90tf Aswmin = 1.74 cm?
1-1 k=1.03 (2 ramos)
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35.0c/22
) d=37.60 cm Vmin =2.76 tf
Vc0=4.90 tf Aswmin = 1.74 cm?
2 k=1.05 (2 ramos)
35.0c/22
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Calculo da viga V11

Pavimento Fundacio - Lance 1

fck =300.00
kgf/em?
Cobrimento = 1
cm

Ecs =268384 kgf/cm?

.50

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagiao
Secdo Flexao Tor¢io axial axial Final
trechos (compressio) (tracao)
As=0.90 cm?
(208.0- 1.01
Md = 1205 Fd=0.35tf cm?)
| retangular kgf.m situagdo: GE d=37.60 cm
As =0.75 cm? Meq =61 kgf.m % armad. =0.17
1-1 bw =15.00 cm A's =0.00 cm? As=0.15 cm?
h=40.00 cm yLN=1.19 cm A's=0.00 cm?
yLN=0.36 cm F=0.00 tf
M =220 kgf.m
fiss =0.01 mm
As=0.90 cm?
(208.0 - 1.01
Md = 1205 Fd=0.18 tf cm?)
5 retangular kgf.m situagdo: GE d=37.60 cm
As=0.75 cm? Meq =31 kgf.m % armad. =0.17
29 bw =15.00 cm A's =0.00 cm? As=0.10 cm?
h=40.00 cm yLN=1.19 cm A's=0.00 cm?
yLN=0.23 cm F=0.00 tf
M =138 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificacao
No Flexao axial axial Final
(compressio) (tracéio)
1 Md = 1205 kgf.m Fd=0.35tf As =0.90 cm?
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As=0.75 cm? situagdo: GE (208.0 - 1.01 cm?)
A's =0.00 cm? Meq =61 kgf.m d=37.60 cm
yLN=1.19 cm As=0.17 cm? % armad. =0.17
A's =0.00 cm?
yLN =0.40 cm
F=0.00 tf
M =216 kgf.m
fiss =0.01 mm
As=0.90 cm?
_ (208.0 - 1.01 cm?)
Fd=0.35tf
ik P TR
Al = 0 00 cm? Meq =61 kgf.m o
o As=0.34 cm?
yLN=1.19 cm .
A's =0.00 cm? F=000tf
yLN =0.68 cm ny
M =430 kgf.m
fiss =0.02 mm
As=0.90 cm?
_ (208.0 - 1.01 cm?)
Fd=0.18 tf
perE L P TR
3 Al = 0 00 cm? Meq =31 kgf.m o
o As=0.15 cm?
yLN=1.19 cm o
A's =0.00 cm? F=0.00tf
yLN=0.31 cm o
M =157 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verifica¢ao de esforc¢os limites
Viao . = . =
Cisalhamento Torcao Cisalhamento + Tor¢ao
trechos
1 Vd=0.76 tf e Etm | Vd/VRA2 + TATRA2 -
1-1 VRd2 =28.72 tf 0.03
kgf.m
2 Vd = 0.64 tf %ZJ}%‘; Vd/VRA2 + Td/TRA2 =
2-2 VRd2 =28.72 tf 0.03
kgf.m
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima .. Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=37.60 cm Vmin =2.76 tf
Vc0=4.90tf Aswmin = 1.74 cm?
1-1 k=1.05 (2 ramos)
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35.0c/22
) d=37.60 cm Vmin =2.76 tf
Vc0=4.90 tf Aswmin = 1.74 cm?
2 k=1.04 (2 ramos)
35.0c/22
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Calculo da viga V12

Pavimento Fundacio - Lance 1

fck =300.00
kgf/em?
Cobrimento = 1.50
cm

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagiao
Secdo Flexao Tor¢io axial axial Final
trechos (compressio) (tracao)
As=0.90 cm?
(208.0 - 1.01
2
Md = 1205 Fd=037tf Z“;)” 60 m
retangular kgf.m situagdo: GE L
1 % armad. = 0.17
As=0.75 cm? Meq = 64 kgf.m A's = 0.90 orm?
1-1 bw=15.00 cm A's =0.00 cm? As=0.27 cm? @ 80; 101
h =40.00 cm yLN=1.19 cm A's =0.00 cm? cn‘fz)' :
yLN=0.57 cm F=000tf
M =381 kgf.m
fiss = 0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificacao
No Flexao axial axial Final
(compressio) (tracéo)
As=0.90 cm?
_ (208.0 - 1.01 cm?)
Md = 1205 kgf.m Fd=0.371f d=37.60 cm
_ 2 situacdo: GE o _
As=0.75 cm il % armad. = 0.17
1 o Meq = 64 kgf.m
A's=0.00 cm? -
N As=0.25 cm?
yLN=1.19 cm .
A's =0.00 cm? _
IN=052cm F=0.00 tf
y s ¢ M =337 kgf.m
fiss =0.01 mm
2 Md = 1205 kgf.m Fd=0.37tf As =0.90 cm?
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(208.0 - 1.01 cm?)
d=37.60 cm
% armad. =0.17

As=0.75 cm? situagdo: GE

A's =0.00 cm? Meq = 64 kgf.m

yLN=1.19 cm As=0.21 cm?
A's =0.00 cm?
yLN =0.46 cm

F=0.00 tf
M =297 kgf.m
fiss =0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verifica¢ao de esforc¢os limites
Vio . = . =
Cisalhamento Torcao Cisalhamento + Tor¢ao
trechos
1 Vd=0.78 tf ﬁig;ﬁ i‘gém Vd/VRA2 + Td/TRA2 =
1-1 VRd2 =28.72 tf 0.03
kgf.m
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a - Armad. de
. Armad. minima .. Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=37.60 cm Vmin =2.76 tf
Vc0=4.90tf Aswmin = 1.74 cm?
1-1 k=1.03 (2 ramos)
95.0c/22
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Calculo da viga V13

Pavimento Fundacio - Lance 1

fck =300.00
kgf/em?
Cobrimento = 1.50
cm

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagiao
Secdo Flexao Tor¢io axial axial Final
trechos (compressio) (tracao)
As=0.90 cm?
(208.0 - 1.01
2
Md = 1205 Fd =038 tf Z“;)” 60 m
retangular kgf.m situagdo: GE L
1 % armad. = 0.17
As=0.75 cm? Meq = 67 kgf.m A's = 0.90 o
1-1 bw=15.00 cm A's =0.00 cm? As=0.26 cm? @ 80; 101
h =40.00 cm yLN=1.19 cm A's =0.00 cm? cn‘fz)' :
yLN =0.56 cm F=000tf
M =371 kgf.m
fiss = 0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificacao
No Flexao axial axial Final
(compressio) (tracéo)
As=0.90 cm?
_ (208.0 - 1.01 cm?)
Md = 1205 kgf.m Fd=0.381f d=37.60 cm
_ 2 situacdo: GE o _
As=0.75 cm il % armad. = 0.17
1 o Meq =67 kgf.m
A's=0.00 cm? -
N As=0.21 cm?
yLN=1.19 cm .
A's =0.00 cm? _
LN =048 cm F=0.00 tf
y aec M =306 kgf.m
fiss =0.01 mm
2 Md = 1205 kgf.m Fd=0.38tf As =0.90 cm?
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As =0.75 cm?
A's =0.00 cm?
yLN=1.19 cm

situagdo: GE
Meq = 67 kgf.m
As=0.25 cm?
A's =0.00 cm?
yLN =0.54 cm

(208.0 - 1.01 cm?)
d=37.60 cm
% armad. =0.17

F=0.00 tf
M =344 kgf.m
fiss =0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo I
Inclinacio bielas 45
Verifica¢ao de esforc¢os limites
Vio . = . =
Cisalhamento Torcao Cisalhamento + Tor¢ao
trechos
1 Vd=0.78 tf i‘ég;zkfgg Vd/VRA2 + Td/TRA2 =
1-1 VRd2 =28.72 tf 0.03
kgf.m
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORC[\O
Dados Armad. a .. Armad. a - Armad. de
. Armad. minima .. Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=37.60 cm Vmin =2.76 tf
Vc0=4.90tf Aswmin = 1.74 cm?
1-1 k=1.04 (2 ramos)
95.0c/22
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Calculo da viga V14

Pavimento Fundacio - Lance 1

fck =300.00 _ )
keflom? Ecs =268384 kgf/cm
CCn(ibrlmento =130 Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vio Verificagio Verificacio
= ~ ~ . . . Armadura
Secio Flexao Torc¢ao axial axial Final de pele
trechos (compressio) (tragio) P
As=4.40
cm?
(908.0 -
4.52 cm?)
Md =9778 _ Fa=202tf | 97903 | maxa—0.10%
kgf.m Fd=1.65tf o cm -
- . < situagdo: GE o _ | Aspele=
retangular As=4.18 situacdo: GE ” % armad. = )
> Meq =532 1.20 cm
1 cm? Meq =434 Kkefm 0.38 Esp Max =
bw=20.00 | A's=0.00 kgf.m gin A's = 0.46 P
. As =4.40 cm? 15.00 cm
1-1 cm cm? As=3.99 cm? A's = 0.46 om? cm?
h=60.00cm | yLN=4.98 A's =0.00 cm? _ (208.0 -
_ yLN =4.70 2x406.3
cm yLN=5.22 cm 1.01 cm?) (1.25 cm?)
em F=037¢ |
M =2076
kgf.m
fiss = 0.01
mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacio Verificacio
No Flexao axial axial Final
(compressio) (tracio)
Md =9767 kgf.m Fd=1.65tf Fd=2.02 tf As =4.40 cm?
1 As=4.17 cm? situagdo: GE situagdo: GE (998.0 - 4.52 cm?)
A's =0.00 cm? Meq = 434 kgf.m Meq = 532 kgf.m d=56.36 cm
yLN =4.98 cm As=3.99 cm? As =4.40 cm? % armad. = 0.38
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A

A's=0.00 cm? A's=0.46 cm? A's=0.46 cm?
yLN=5.21 cm yLN =4.69 cm (208.0 - 1.01 cm?)
F=0.37tf
M =2066 kgf.m
fiss =0.01 mm *
As=2.94 cm?
- 2
B Fd=1.65tf Fd=2.02tf (4010.0 - 3.14 cm?)
Md = 6577 kgf.m . . . - d=57.50 cm
_ > situagdo: GE situacdo: GE o -
As=2.71 cm Med = 453 kef Med = 555 kof % armad. = 0.26
A's = 0.00 cm? ea” ghm c4” ghm A's = 0.46 cm?
N =323 om As =2.52 cm? As =2.94 c? (2680 - 101 erm?)
Y e A's =0.00 cm? A's =0.46 cm? EooaT
yLN =3.46 cm yLN =2.95 cm M = 1487 kef.m
fiss =0.02 mm *

* Verificar abertura de fissuras no relatorio "Abertura de fissuras em nds semirrigidos".

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1
Inclinacio bielas 45
Verificacao de esforcos limites
Viao . = . =
Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =21.60 tf el esim | Va/VRA2 + Td/TRA2 =
1-1 VRd2 =57.39 tf 0.44
kgf.m
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a - Armad. de
. Armad. minima .. Dados torcao ~
trechos cisalham esquerda direita tor¢ao
d=56.36 cm Ve =0.00
1 Vsw =21.60 tf
Vc0=9.79 tf
k=000 Asw =9.79 cm?
1-1 ’ (2 ramos)
063c/6
152

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com



EEEEEEEEEE

Diagramas: VIGA V1 - Fundacao

CARREGAMENTO [kgf/m:cm]

234.00 234.00

185
P1 P2

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

1.41

0.90

i 185 |
P1 P2

-1.40
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

P1

P1

P2

-1077 -1055
\/
W/\m
MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]
33 33
185
-33 -33
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DESLOCAMENTOS [cm;cm]

LEGEMNDA

----- Flecha imediata (recalculada)
—— Flecha total {recalculada + diferida)

0.00
6.6a

-0.01
L. Vio 1
Envoltéria Valor Posicio
Flecha imediata 0.00 41.1
Flecha imediata
(recalculada) 0.00 411
Flecha diferida 0.00 41.1
Flecha total 0.00 61.7
Envoltéria Vol
No I Vio No F
Inércia da se¢@o bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.89 0.89 0.89
Momento de fissuracdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) -26 82 -10
Comprimento do sub-trecho
(cm) 12.76 166.78 5.47
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 2.06
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Diagramas: VIGA V2 - Fundacao

CARREGAMENTO [kgf/m:cm]

234.00 234.00

3438
P3 P4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

0.53

P3 ' P4
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

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

2 2

) 343.8 "
P3 P4
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DESLOCAMENTOS [cm;cm]

LEGENDA

------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida )

- Vio 1
Envoltéria Valor Posicio
Flecha imediata -0.02 141.6
Flecha imediata
(recalculada) -0.02 141.6
Flecha diferida -0.02 141.6
Flecha total -0.04 161.8
Envoltéria Vol
No I Vio N6 F
Inércia da segdo bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.89 0.89 0.89
Momento de fissuracdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) 0 345 -31
Comprimento do sub-trecho 0.00 33590 790
(cm)
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 2.06
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Diagramas: VIGA V3 - Fundacao

CARREGAMENTO [kgf/m:cm]

234.00 234.00

185
\a v

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

0.35

.34
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132

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

204 204

| 185 [
Ve Vg

=202 =202
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DESLOCAMENTOS [cm;cm]

LEGENDA

------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)

- Vio 1
Envoltéria Valor Posicio
Flecha imediata -0.01 0
Flecha imediata
(recalculada) -0.01 0
Flecha diferida -0.01 0
Flecha total -0.02 0
Envoltéria Vol
No I Vio No F
Inércia da se¢@o bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.90 0.90 0.90
Momento de fissuragdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) -22 90 0
Comprimento do sub-trecho 10.93 174.07 0.00
(cm)
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 1.98
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Diagramas: VIGA V4 - Fundacao

CARREGAMENTO [kgf/m:cm]

1098.70 1088.70 1098.70 1098.70

L]

7.5 80 375
\a P& PG v

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

C cC
=75 519
3.41
1.89 2.0
l\"-zﬁ
575 = 30 ® 375 )
W w V9
276 ey
437
518
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-3006
2335
1752
120
575 t a0 * 75
Wa P& ey Vg
1203 1222

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

5376 5376
3395 3395
] 575 30 375 f
Wa P& P& V9
2101 3101
ETT =77
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g.18

ENGENHARIA

ANC

DESLOCAMENTOS [cm;cm]

LEGENDA

Flecha imediata (recalculada)

Flecha total (recalculada + diferida)

0.09

Envoltéria Vao 1l Vao 3 Vao 5
Valor Posicio Valor Posicio Valor Posicio
Flecha imediata -0.01 0 0.00 0 0.00 37.5
Flecha imediata -0.01 0 0.00 0 0.00 375
(recalculada)
Flecha diferida -0.01 0 0.00 0 0.00 37.5
Flecha total 20.01 0 20.01 0 0.00 375
. Vio 1 Vio 4 Vio 7
Envoltoria
N6 1 Vio NoF | Nol Vio NoF | Nol Vio N6 F
Inércia da segdo bruta 36.46 | 3646 | 3646 | 3646 | 3646 | 3646 | 3646 | 3646 | 36.46
(m4 E-4)
Inéreia ﬁssz;ada (M4 E- 1 519 5.10 5.10 5.10 5.06 6.62 6.62 6.61 6.62
Momento de fissuragdo | ¢33 | 336 | 6336 | 6336 | 6336 | 6336 | 6336 | 6336 | 6336
(kgf.m)
Momento em servigo 0 27 773 773 0 -483 -483 14 0
(kgf.m)
Comprimento do sub- 0.00 234 | 5516 | 4500 | 000 | 4500 | 3634 1.16 0.00
trecho (cm)
Inéreia quﬁ;‘leme (mé 36.46 36.46 36.46
Multiplicador flecha total 2.02 1.99 1.97
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Diagramas: VIGA V5 - Fundacao

CARREGAMENTO [kgf/m:cm]

234.00 234.00

185
\a v

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

0.30

.30
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=20 -19
| —— _ —_]
v \i/ ;
1259
MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]
179 179
1 185 {
Wa g
182 =182
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ANC

ENGENHARIA

DESLOCAMENTOS [cm;cm]

LEGENDA

------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)

L. Vio 1
Envoltéria Valor Posicio
Flecha imediata -0.02 0
Flecha imediata
(recalculada) -0.02 0
Flecha diferida -0.02 0
Flecha total -0.04 0
Envoltéria Vol
No I Vio N6 F
Inércia da segdo bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.90 0.90 0.90
Momento de fissuracdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) -18 88 -5
Comprimento do sub-trecho 3.93 173.17 289
(cm)
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 1.98
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Diagramas: VIGA V6 - Fundacao

CARREGAMENTO [kgfim;cm]

234.00 234.00

i 185 )
P11 P12

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

1.1
060
P11 ‘ e L P12
-1.09
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

792 788
185
P11 /\ P12
715 731

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

35 35

I 185 1
P11 P12

=37 =37
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ANC

ENGENHARIA

DESLOCAMENTOS [cm;cm]

LEGEMDA

------ Flecha imediata (recalculada)
——— Flecha tofal (recalculada + diferida)

185

P11 P12

L. Vio 1
Envoltéria Valor Posicio
Flecha imediata 0.00 1233
Flecha imediata
(recalculada) 0.00 1233
Flecha diferida 0.00 1233
Flecha total 0.00 82.2
Envoltéria Vol
No I Vio N6 F
Inércia da se¢@o bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.89 0.89 0.89
Momento de fissuracdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) 0 116 -135
Comprimento do sub-trecho 0.00 137.70 4730
(cm)
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 2.06
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Diagramas: VIGA V7 - Fundacao

CARREGAMENTO [kgf/m;cm]

234.00 234.00

333
P13 P14

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;,cm]

0.56

' 343,
P13 N P14

-0.53
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

=128

J !

o 3433

336

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

2 2

343.3
P13 P14
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ANC

ENGENHARIA

DESLOCAMENTOS [cm;cm]

LEGEMDA

------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)

343.3
P13 P14
-0.04
- Vio 1
Envoltéria Valor Posicio
Flecha imediata -0.02 1414
Flecha imediata
(recalculada) -0.02 1414
Flecha diferida -0.02 1414
Flecha total -0.04 161.6
Envoltéria Vol
No I Vio N6 F
Inércia da segdo bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.89 0.89 0.89
Momento de fissuracdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) -36 334 0
Comprimento do sub-trecho 927 334.03 0.00
(cm)
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 2.06

173
CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com



ANC

ENGENHARIA

Diagramas: VIGA V8 - Fundacao

CARREGAMENTO [kgf/m;cm]

234.00 234.00 234.00 23400 23400

194.5 2225 2225 104.5
P11 V5 W4 V3 1

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:.cm]

3.3

-3.36
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

6260
5290
2060 2022
757
‘ 1045 © 229 5 ® 2995 N
P11 4-0?}"{5 3 10343 1280 P
4312
5356

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

165 165
130 130 122 21 121
[ 1945 ® 2225 ® 2225 " 1045 |
P11 V5 V4 V3 P1
I -
130 130 1 e 18
77 77
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ANC

ENGENHARIA

DESLOCAMENTOS [cm;cm]

LEGEMNDA

------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)

NG

Envoltéria Vao 1 Vao 3
Valor Posic¢io Valor Posicio
Flecha imediata -0.02 356.3 -0.01 0
Flecha imediata -0.02 3563 -0.01 0
(recalculada)
Flecha diferida -0.02 356.3 -0.01 0
Flecha total -0.04 336 -0.02 0
Envoltéria Vol Vio 4
No I Vio N6 F No I Vio No F
Inércia da se¢@o bruta (m4 E-4) 8.00 8.00 8.00 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 3.27 3.26 3.27 3.27 1.94 1.94
Momento de fissuragdo (kgf.m) 1738 1738 1738 1738 1738 1738
Momento em servigo (kgf.m) 0 926 -1797 -1797 208 -120
Cmprmenzgrg;’ sub-trecho 0.00 25135 165.65 137.99 136.39 52.61
Inércia equivalente (m4 E-4) 7.82 7.81
Multiplicador flecha total 1.94 1.96
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ENGENHARIA

Diagramas: VIGA V9 - Fundacao

CARREGAMENTO [kgf/m;cm]

234.00 234.00 234.00 23400 23400

194.5 2225 2225 1045
P12 V5 W4 V3 P2

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:.cm]

463
3.95 355
197
‘ . 1 222 5 275 * 1045
P12 -0.63/5 V4 V3 =%,
133
3|
-4.43 476
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ANC

ENGENHARIA

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

-T614
-6157

P12 1140 1417 1200/ 5

6961

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

175 175
132 132 114 H18 118
1945 ? 2925 ? 2225 " 1045
P12 V5 V4 V3 p2
A28 128 -1221 123 123
70 70
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ENGENHARIA

DESLOCAMENTOS [cm;cm]

LEGEMDA

------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)

P12

Envoltéria Vao 1 Vao 3
Valor Posic¢io Valor Posicio
Flecha imediata -0.02 417 -0.01 20.2
Flecha imediata -0.02 417 -0.01 20.2
(recalculada)
Flecha diferida -0.02 417 -0.01 20.2
Flecha total -0.04 235 -0.01 20.2
Envoltéria Vol Vio 4
No I Vio N6 F No I Vio N6 F
Inércia da segdo bruta (m4 E-4) 8.00 8.00 8.00 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 1.94 1.94 3.77 3.77 3.79 4.26
Momento de fissuracdo (kgf.m) 1738 1738 1738 1738 1738 1738
Momento em servigo (kgf.m) -490 311 -1944 -1944 1318 0
Comp“menzgrg;’ sub-trecho 111.58 203.24 102.17 147.75 179.25 0.00
Inércia equivalente (m4 E-4) 7.70 7.45
Multiplicador flecha total 1.96 1.91
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234.00

EEEEEEEEEE

Diagramas: VIGA V10 - Fundagao

CARREGAMENTO [kgf/im;cm]

23400 234.00

P13

3348 T 4733

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

0.77

052

|

P13

T

-0.64

i

3 423, i
s N P3

-0.63
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

627
-45
-275 /351]
“\\ 3348 T 4733 )
=1
201

an

P13 F3

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

4 4

e

3348 4233
P13 Fo F3
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P13

DESLOCAMENTOS [cm;cm]

ANC

ENGENHARIA

LEGEMDA

----- Flecha imediata (recalculada)

— Flecha total (recalculada + diferida)

Envoltéria Vao 1 Vao 3
Valor Posic¢io Valor Posicio
Flecha imediata -0.01 104.6 -0.02 201.5
Flecha imediata -0.01 104.6 -0.02 201.5
(recalculada)
Flecha diferida -0.01 104.6 -0.02 201.5
Flecha total -0.01 146.5 -0.04 221.7
Envoltéria Vol Vao 4
No I Vio N6 F Nol Vio No F
Inércia da se¢do bruta (m4 E-4) 8.00 8.00 8.00 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.89 0.89 0.89 0.89 0.89 0.89
Momento de fissuragdo (kgf.m) 1738 1738 1738 1738 1738 1738
Momento em servigo (kgf.m) -96 139 -451 -451 252 -118
Cmpr‘““g’fg;’ sub-trecho 33.14 217.82 83.79 98.37 293.38 31.50
Inércia equivalente (m4 E-4) 8.00 8.00
Multiplicador flecha total 2.06 2.06

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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Diagramas: VIGA V11 - Fundacgao

CARREGAMENTO [kgf/im;cm]

234.00 234.00 234.00

A20.7 T 373
P14 P8 P4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

0.63 0.64
’ 7 14 37
P14 P8 N P4
053
-0.786
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

N /\ —

4207

P14
306

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

5 5

4207 k| 17372
P14 P8 P4
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P14

DESLOCAMENTOS [cm;cm]

ANC

ENGENHARIA

LEGEMDA

----- Flecha imediata (recalculada)

— Flecha total (recalculada + diferida)

Envoltéria Vao 1 Vao 3
Valor Posic¢io Valor Posicio
Flecha imediata -0.02 180.3 -0.01 147.6
Flecha imediata -0.02 1803 -0.01 147.6
(recalculada)
Flecha diferida -0.02 180.3 -0.01 147.6
Flecha total -0.04 160.3 -0.01 189.7
Envoltéria Vol Vao 4
No I Vio N6 F Nol Vio No F
Inércia da se¢do bruta (m4 E-4) 8.00 8.00 8.00 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.89 0.89 0.89 0.89 0.89 0.89
Momento de fissuragdo (kgf.m) 1738 1738 1738 1738 1738 1738
Momento em servigo (kgf.m) -116 247 -451 -451 143 -105
Cmpr‘““g’fg;’ sub-trecho 31.25 290.43 99.02 81.76 220.13 35.41
Inércia equivalente (m4 E-4) 8.00 8.00
Multiplicador flecha total 2.06 2.06

FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com
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Diagramas: VIGA V12 - Fundagao

CARREGAMENTO [kgf/im;cm]

234.00 234.00

486.2
P3 P&

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

0.7a

i 4386,

-0.76
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

P3

-471

AN

-409

|

486.2
P&

513

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

P3

486.2
P&

-10

-10
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ENGENHARIA

DESLOCAMENTOS [cm;cm]

LEGEMDA

------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)

486.2
P3
-0.09
L. Vio 1
Envoltéria Valor Posicio
Flecha imediata -0.04 222.8
Flecha imediata
(recalculada) -0.04 2228
Flecha diferida -0.04 222.8
Flecha total -0.09 222.8
Envoltéria Vol
No I Vio No F
Inércia da se¢@o bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.89 0.90 0.89
Momento de fissuracdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) -273 427 -256
Comprimento do sub-trecho 5380 38147 5093
(cm)
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 1.99

CLEOMAR NUNES DE ALMEIDA LTDA
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Diagramas: VIGA V13 - Fundagao

CARREGAMENTO [kgfim:cm]

234.00 234.00

4355
Pg P14

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

076

PO ' P14

-0.78
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

420 /ml
: 4855
FO P14

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

4855 ]
PO P14
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ENGENHARIA

DESLOCAMENTOS [cm;cm]

LEGEMNDA

------ Flecha imediata (recalculada)
— Flechatotal (recalculada + diferida)

P9

4855

-0.09

- Vio 1
Envoltéria Valor Posicio
Flecha imediata -0.04 222.5
Flecha imediata
(recalculada) -0.04 2225
Flecha diferida -0.04 222.5
Flecha total -0.09 222.5
Envoltéria Vol
No I Vio No F
Inércia da se¢@o bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 0.89 0.90 0.89
Momento de fissuracdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) -261 419 -281
Comprimento do sub-trecho 5205 37789 5550
(cm)
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 2.00

CLEOMAR NUNES DE ALMEIDA LTDA
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Diagramas: VIGA V14 - Fundagao

CARREGAMENTO [kgf/m:cm]

200.00 200.00

’ 763 :
P10 P7

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

2116 293

] TE3 |
P10 P¥

-21.30 2180
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-grer

P10

o7 Te

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

Zr2 272

F10 F7
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ANC

ENGENHARIA

L. Vio 1
Envoltéria Valor Posicio
Flecha imediata 0.00 0
Flecha imediata
(recalculada) 0.00 0
Flecha diferida 0.00 0
Flecha total -0.01 0
Envoltéria Vol
Nol Vio No F
Inércia da sec¢do bruta (m4 E-4) 36.00 36.00 36.00
Inércia fissurada (m4 E-4) 8.19 8.19 6.26
Momento de fissuracdo (kgf.m) 5214 5214 5214
Momento em servigo (kgf.m) -1834 1091 0
Comprimento do sub-trecho 4732 28.94 0.00
(cm)
Inércia equivalente (m4 E-4) 36.00
Multiplicador flecha total 2.02
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Resultados dos Pilares

Portal fck =300.00 E=268384 Peso Espec =2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 2 cobr=1.50 cm
Dados Resultados
lib Nd MBd MHd Asb .
. ; . Estribo
) Segiio Nivel vine max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd Ash
(cm) , , Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
245 290
20.00 300.00 12.5 0 5.0 c/15
P5 X 600.00 RR 9.25 1773 110 6.14 So 05.0c/15 | 51.90
1:20 70.00 600.00 1442.00 -9.92 2719 12445 12.5 71.28
’ EL 0.9 10 o 50
12.5
245 29
20.00 300.00 12.5 0 5.0 c/15
P6 X 600.00 RR 14.46 3941 109 736 60 05.0c/15 | 51.90
1:20 70.00 600.00 1442.00 -9.37 2757 13821 12.5 71.28
’ EL 1.1 120 50
12.5
245 290
25.00 600.00 12.5 05.0c/13
P7 X 600.00 RR 26.34 8555 6705 11.04 9o 95.0c/13 83.04
1:20 210,00 600.00 830.00 -7.61 4825 16485 12.5 13.68
’ RR 0.4 18 o 40
12.5
245 29
25.00 600.00 12.5 05.0c/13
P10 X 600.00 RR 24.13 3896 8283 11.04 9o 95.0c/13 83.04
1:20 210.00 600.00 1840.00 -5.62 2857 11958 12.5 30.32
’ EL 0.4 18 9 40
12.5
196
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Calculo do Pilar P5

Pavimento Portal - Lance 2

Dados da secao
transversal

Dados do concreto

Secdo retangular

cm
Cobrimento = 1.50 cm

b=20.00cm h=70.00

Fi=2.55

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esforcos maximos
Vinculo = RR kMgsfdr;OpO —1773 Ndmax = 9.25 tf
B 1li =300.00 cm ) _ Ndmin =-9.92 tf
Esbeltez = 51.90 Msdbase =2719 ni=0.03
kef.m Gama-n =1.00
Vinculo = EL Msdtopo = 110 kgf.m Td =58 k f.m (Asl=0.13
H li = 1442.00 cm Msdbase = 12445 o) gt '
Esbeltez = 71.28 kgf.m

Secao critica do pilar: CENTRO

Armadura
Direc¢ao Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Msdtopo = 1773 Madtopo :309
Msdcentro = Madcentro = 105
B 2680 Madbase = 115 20125 1.3G1+1.4G2+1.4V4+0.84D4
Msdbase = 2719 M2d =123 50125 Msd(x) = 2919 kgf.m
Mcd =10 Msd(y) = 12434 kgf.m
_ Madtopo =308 10012.5 Mrd(x) = 3022 kgf.m
ﬁ:gi‘;ﬂ‘gﬁg Madcentro = 105 12.27 cn? Mrd(y) = 12872 kgf.m
H Madbase = 115 0.9 % Mrd/Msd=1.04
12434 M2d =827
Msdbase = 12434 Med = 90

Dimensionamento da armadura transversal
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Modelo calculo Esforcos
Inclinacéo bielas Cisalhamento Tor¢do
VBd topo =1.77 tf _
I VBd base = 1.77 tf é‘;n‘l: i liglf 00
VHd topo =2.08 tf )
45 VHd base = 2.08 tf
Gama-n = 1.00
Verificacio de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
5 Vd=1.771f epokem | va/VRA2 + TATRA2 -
VRdA2 =61.92 tf 0.04
kgf.m
H Vd=2.08 tf %‘;;jﬁ lf?;m Vd/VRA2 + Td/TRd2 =
VRd2 =68.61 tf 0.04
kgf.m
Armadura de cisalhamento
Direcio Armadura Armadura
Dados . .
minima cisalhamento
d=1738 cm .
s Ve0 = 10.57 tf ymin =L | vsw=0004t
k=1.00 Y Asw = 0.00 cm?/m
Vc=10.57tf
d=67.38 cm .
" Vo0 = 1171 tf ymin O vaw=0.001f
k=1.00 2/ ’ Asw =0.00 cm¥m
Ve=11711tf cmm
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he=7.78 cm A90 = 0.09 cm? Zr=0.00 tf Zr=10.00 tf Asw=2.32cm*m | Asw=2.32cm?m
Ae =760.49 cm? ) Zs =0.00 tf Zs =0.00 tf 0 5.0 c/15 0 5.0 ¢/15

4000.00

2000.00

2000.00

1000.00

Diagrama Ndmin., Momento, Curvatura - Direcdo B

Md (kgf.m)

e s el Ll i

0.00

0.00

8.00

16.00 2400 3200 4000 4800 58.00

8400 T200

1r (141000 (1/m)
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Diagrama Ndmin., Momento, Curvatura - Direcdo H

hid {(kgf.m)
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Diagrama Ndmax., Momento, Curvatura - Direcdo H
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Calculo do Pilar P6

Dados da secao
transversal

Dados do concreto

Secdo retangular

cm
Cobrimento = 1.50 cm

b=20.00cm h=70.00

Fi=2.55

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esforcos maximos
Vineulo = RR kMgsfdr;OpO =394 Ndmax = 14.46 tf
B 1li =300.00 cm ) _ Ndmin =-9.37 tf
Esbeltez = 51.90 Msdbase =2757 ni = 0.05
kef.m Gama-n =1.00
Vinculo = EL Msdtopo = 109 kgf.m Td=67k f.m (Asl=0.15
H li = 1442.00 cm Msdbase = 13821 o) gt ‘
Esbeltez = 71.28 kgf.m

Secao critica do pilar: CENTRO

Armadura
Direc¢ao Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Msdtopo = 3941 | Madtopo =354
Msdcentro — Madcentro = 177
B 2907 Madbase = 128 20125 1.3G1+1.4G2+1.4V4+0.84D4
Msdbase = 2757 M2d =347 60125 Msd(x) = 3489 kgf.m
Mcd =58 Msd(y) = 13821 kgf.m
_ Madtopo =433 12012.5 Mrd(x) = 3818 kgf.m
ﬁ:gg‘t’gﬁg Madcentro = 177 14.73 cm? Mrd(y) = 15123 kgfm
H Madbase = 128 1.1% Mrd/Msd=1.09
13821 M2d =2384
Msdbase = 13821 Med = 500

Dimensionamento da armadura transversal
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Modelo calculo Esforcos
Inclinacéo bielas Cisalhamento Torc¢éo
VBd topo =2.24 tf _
I VBd base = 2.24 tf Td=67kef.m
Gama-n =1.00

VHd topo =2.35 tf

45 VHd base =2.35 tf

Gama-n = 1.00

Verificacio de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢io
s Vd=2241f eI Xem | vavRd2 + TaTRA2 -
VRdA2 =61.92 tf 0.05
kgf.m
H Vd=235tf %;26:7 ]5‘57”‘ Vd/VRA2 + Td/TRd2 =
VRd2 =68.61 tf 0.05
kgf.m
Armadura de cisalhamento
Direc¢io Armadura Armadura
Dados . .
minima cisalhamento
d=1738 cm .
s Ve0 = 10.57 tf ymin =L | vsw=0004t
k=1.00 em?/m ’ Asw =0.00 cm*m
Ve=10.57tf
d=67.38 cm .
" Vo0 = 1171 tf ymin O Vaw=000 18
k=1.00 2/ ’ Asw = 0.00 cm¥m
Ve=11.71tf emom
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma({ura Topo Base Topo Centro/Base
torcao
he=7.78 cm A90 = 0.10 cm? Zr=10.00 tf Zr=10.00 tf Asw=2.32cm*m | Asw=2.32cm?’m
Ae =760.49 cm? Ve Zs =0.00 tf Zs =0.00 tf 95.0c/15 5.0c/15
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Calculo do Pilar P7

Pavimento Portal - Lance 2

Dados da seciio transversal

Dados do concreto

Secdo retangular
b=25.00cm h=210.00 cm
Cobrimento = 1.50 cm

fck =300.00 kgf/cm?

Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=247

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esfor¢cos maximos
. _ Msdtopo = 8555
5 [ineuto © RR kgtm Ndmax = 26.34 tf
Esbeltez- —83.04 Msdbase = 4825 Ndmin =-7.61 tf
) kgf.m ni =0.02
. _ Msdtopo = 6705 Gama-n =1.00
Vinculo = RR kgfm Td = 1309 kef.m (Asl =2.96
H li = 830.00 cm Msdbase = 16485 cm?)
Esbeltez = 13.68 K
gf.m
Secao critica do pilar: TOPO
Armadura
Direcio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Msdtopo = 7675 Madtopo = 20
Msdcentro = Madcentro = 45
B 3070 Madbase =7 20125 G1+G2+1.4V4+0.84D4
Msdbase = 4798 M2d =24 990125 Msd(x) = 7765 kgf.m
Mcd=0 Msd(y) = 2267 kgf.m
_ Madtopo =286 18012.5 Mrd(x) = 10086 kgf.m
ﬁsgmp‘t’ ~ 2267 | Madcentro = 45 22.09 e Mrd(y) = 2944 kgf.m
H L0065 Madbase = 7 0.4 % Mrd/Msd=1.30
_ M2d=5
Msdbase = 15264 Med = 0

Dimensionamento da armadura transversal
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Modelo calculo
Inclinacio bielas

Esforcos

Cisalhamento

Torg¢ao

VBd topo =2.06 tf
1 VBd base = 2.06 tf
VHd topo = 2.24 tf

Td = 1309 kgf.m
Gama-n = 1.00

45 VHd base =2.24 tf
Gama-n = 1.00
Verificacao de esforcos limites
Direcio Cisalhamento Torc¢ao Cisalhamento + Tor¢ao
s Vd=2.06 tf oD OReEM | Va/VRA2 + Td/TRA2 =
VRd2 =239.23 tf 0.05
kgf.m
u Vd =224 tf %;21 3 0298 ggg.m Vd/VRd2 + Td/TRA2 =
VRd2 =263.96 tf 0.05
kgf.m
Armadura de cisalhamento
Direc¢io Armadura Armadura
Dados . .
minima cisalhamento
d=2238cm .
s Ve0 = 40.83 tf ymin =200 | vsw=0004t
k=1.00 em?/m ’ Asw =0.00 cm*m
Ve =40.83 tf
d=207.38 cm .
" Vo0 = 45.05 tf ymin = 82| Vsw=0.00 tf
k=1.00 em?/m ’ Asw = 0.00 cm¥m
Ve =45.05tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma(!ura Topo Base Topo Centro/Base
torcao
he=11.17 cm A90 = 0.69 cm? Zr=10.00 tf Zr=0.00 tf Asw=2.90 cm*m | Asw=2.90 cm*m
Ae=2749.77 cm? 07 Zs =0.00 tf Zs =0.00 tf @5.0c/13 95.0c/13
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Calculo do Pilar P10

Pavimento Portal - Lance 2

Dados da seciio transversal

Dados do concreto

Secdo retangular

b=25.00cm h=210.00 cm
Cobrimento = 1.50 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Fi=247

Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esfor¢cos maximos
. _ Msdtopo = 3896
5 [ineuto © RR kgtm Ndmax = 24.13 tf
Esbeltez- —83.04 Msdbase = 2857 Ndmin = -5.62 tf
) kgf.m ni =0.02
. _ Msdtopo = 8283 Gama-n =1.00
Vinculo = EL kgfm Td = 1770 kef.m (Asl = 4.00
H li = 1840.00 om Msdbase = 11958 cm?)
Esbeltez = 30.32 K
gf.m
Secao critica do pilar: TOPO
Armadura
Direcio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Msdtopo = 3865 Madtopo = il
Msdcentro — Madcentro = 28
B 1546 Madbase = 55 29125 G1+G2+1.4V3+0.84D3
Msdbase = 2816 M2d =191 90125 Msd(x) = 3906 kgf.m
Mcd =2 Msd(y) = 7755 kgf.m
_ Madtopo = 131 18012.5 Mrd(x) = 9287 kgf.m
ﬁsgtop(t) _1755 Madcentro = 28 22.09 cm? Mrd(y) = 18438 kgf.m
H sceentro Madbase = 55 0.4 % Mrd/Msd=2.38
11946 M2d =211
Msdbase = 11946 Med =2

Dimensionamento da armadura transversal
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Modelo calculo
Inclinacio bielas

Esforcos

Cisalhamento

Torg¢ao

VBd topo =0.93 tf
1 VBd base = 0.93 tf
VHd topo =3.42 tf

Td=1770 kgf.m
Gama-n = 1.00

45 VHd base =3.42 tf
Gama-n = 1.00
Verificacao de esforcos limites
Direcio Cisalhamento Torc¢ao Cisalhamento + Tor¢ao
s Vd=0.93 tf e TORELM | Va/VRA2 + Td/TRA2 =
VRd2 =239.23 tf 0.07
kgf.m
u Vd=3.42tf %;21:772% ggg.m Vd/VRd2 + Td/TRA2 =
VRd2 =263.96 tf 0.07
kgf.m
Armadura de cisalhamento
Direc¢io Armadura Armadura
Dados . .
minima cisalhamento
d=2238cm .
s Ve0 = 40.83 tf ymin =200 | vsw=0004t
k=1.00 em?/m ’ Asw =0.00 cm*m
Ve =40.83 tf
d=207.38 cm .
" Vo0 = 45.05 tf ymin = 82| Vsw=0.00tf
k=1.00 em?/m ’ Asw =0.00 cm¥m
Ve =45.05tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma(!ura Topo Base Topo Centro/Base
torcao
he=11.17 cm A90 = 0.94 cm? Zr=10.00 tf Zr=0.00 tf Asw=2.90 cm*m | Asw=2.90 cm*m
Ae=2749.77 cm? o Zs =0.00 tf Zs =0.00 tf @5.0c/13 95.0c/13
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Calculo dos Pilares

Portal fck =300.00 E=268384 Peso Espec =2500.00
kgf/em? kgf/cm? kgf/m?
Lance 2 cobr=1.50 cm
Seciio evsglf; Nd méx Msd(x) Mrd(x) As b
Pilar (cfn) vine Nd min Msd(y) Mrd(y) Mrd/Msd Ash
2
esb H (th) (kgf.m) (kgf.m) (cm?)
RR 2.45
Ps ZOXOO 51.90 9.25 2919 3022 1.04 2912.5)
70.00 EL -9.92 12434 12872 ’ 6.14
) 71.28 (5912.5)
RR 2.45
P6 ZOXOO 51.90 14.46 3489 3818 1.09 2012.5)
70.00 EL -9.37 13821 15123 ’ 7.36
) 71.28 (6912.5)
2500 RR 2.45
P7 X 83.04 26.34 7765 10086 1,30 2912.5)
210.00 RR -7.61 2267 2944 ' 11.04
) 13.68 (99125
2500 RR 2.45
P10 X 83.04 24.13 3906 9287 538 20 12.5)
210.00 EL -5.62 7755 18438 ' 11.04
' 30.32 (9¢912.5)

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

207



ANC

ENGENHARIA

Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Portal
Taxa de Taxa de
Pilares Secdo (cm) Nmax (tf) Nmin (tf) Nperm (tf) compressio compressao

(bruta) (homogeneizada)
P5 20x70 6.63 -7.13 3.04 0.01 0.01
P6 20x70 10.51 -6.23 532 0.02 0.02
P7 25x210 19.64 -4.38 16.20 0.01 0.01
P10 25x210 18.05 -2.98 16.06 0.01 0.01

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

208




ANC

Vigas do pavimento Portal
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Vios Nos
Viga (kggn) As Als (kﬁﬂn) As Als Avisos
vV 884741 | 60100 | 2080 | 534 | 300 | 2083 Avisos 02, 104
VV2 4867.40 768.0 2680 :‘l‘gg? :Zg ; g 2:8 g ’; 2:8 Avisos 26, 02, 104
VV3 5470.45 608.0 2‘5‘83222? ; ; ig:g Aviso 02
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Esforgcos da Viga VV1

fck =300.00
kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar 1‘; 1o Bari Viga Lajes (*) Caso T1 Retraciao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P5 20.00
90.00
1 70.00 70.00 375.00 0.00 0.00 0.00
P6 20.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria
Pilar Ezﬁ“ 0 a’i‘;‘: vd Rmax | Mdmax Md+ Md-
Trecho t t kef.m kef.m kef.m
(th (th) (th) (t) (kgf.m) (kgf.m) (kgf.m)
P5 1.11
1687.20 -1773.34
1 1.24 -1.17 10.35
8847.41 -10895.13
P6 3.00
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Esforcos da Viga VV2

fck =300.00
kgf/em?

Cobrimento = 1.50
cm

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

Dados

Apoio Larg Carga dis.tribuida - Carga distribuida - Temperatura

Pilar lelo Barra Viga Lajes (*) Caso T1 Retraciao

Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)

P10 25.00

75.26
1 5126 51.26 150.00 0.00 0.00 0.00
P7 25.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria
Pilar IE(S:‘” ° a’;‘;‘; vd Rmax | Mdmax Md+ Md-

Trecho t t kef.m kef.m kef.m
(th) (th (th) (t) (kgf.m) (kgf.m) (kgf.m)

P10 2.21
4867.40 -4895.98

1 1.34 -1.33 9.54

2225.97 -1921.42

P7 1.82
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fck =300.00
kgf/em?
Cobrimento = 1.50
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Ecs =268384 kgf/cm?

Esforgcos da Viga VV3

Peso especifico =2500.00 kgf/m?

cm
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar 1 l; 1o Bari Viga Lajes (*) Caso T1 Retracgiao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%0)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°O)
P5 20.00
90.00
1 70.00 70.00 1036.20 0.00 0.00 0.00
P6 20.00

* A carga distribuida proveniente das lajes apresentada no relatério ¢ uma média das rea¢des das barras da grelha ligadas ao
trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o programa usa os esfor¢os
obtidos a partir da analise da estrutura.

Envoltoria
Pilar ;?flf"r 0 a:;a:; vd Rmix | Mdméx Md+ Md-
Trecho t t kef.m kegf.m kef.m
(th (th (th) (th) (kgf.m) (kgf.m) (kgf.m)
P5 3.13
4318.00 -4640.59
1 0.53 -0.50 11.87
5470.45 -5005.41
P6 2.36

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

212



ANC

ENGENHARIA

Resultados da Viga VV1

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Seciao As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (ecm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
2080 3010.0
P5 20.00 032 295 0.00
30.00
1 70.00 X 6 . é(l"o 20‘2’382'0 05.0¢/11 0.01
50.00 ) )
2080 70100
P6 20.00 032 569 0.03
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Resultados da Viga VV2

fck =300.00

kgf/em?

Cobrimento = 1.50

Ecs =268384 kgf/cm?

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Seciio As Inf As Sup As esq Asw min As dir Asw Pele | Fissura
Trecho lelo (cm) (em?) (cm?) trecho () trecho (em) (o)
(cm) (cm?) (cm?)
208.0 798.0
P10 25.00 037 3s] ool
1 siae | D00 7080 | 2080 | 050012 "
40.00 3.49 0.37 100.00
238.0 338.0
P7 25.00 o8 ok, —
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Resultados da Viga VV3

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

Peso especifico =2500.00 kgf/m?

cm
Dados Resultados
Pilar Apoio Secio As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (ecm?) (mm)
(cm) (em?) (em?)
32100
P5 20.00 229 0.02
30.00
1 70.00 X 62‘”78()'0 65.0¢/ 11 0.01
50.00 )
29125
P6 20.00 248 0.02
215

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com




ANC

ENGENHARIA

Calculo da viga VV1

Pavimento Portal - Lance 2

fck =300.00
kgf/em?

Cobrimento = 1.50

cm

Ecs =268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagiao Verificagiao
Secdo Flexio Tor¢ao axial axial Final
trechos (compressio) (tracio)
As=4.61 cm?
(6210.0 - 4.71
= 2
Md = 8847 Fd =124 tf Fd =140 cm’)
. < situagdo: GE d=47.50 cm
retangular kgf.m situagdo: GE T _
1 = T Meq =316 % armad. =0.31
As =4.45 cm? Meq =279 kgf.m .
_ e — ’ - > kgf.m A's =0.32 cm?
1-1 bw=30.00cm | A's=0.00cm As=431 cm As =461 cm? (208.0 - 1.01
h=150.00 cm yLN =3.54 cm A's =0.00 cm? N ’ ’
LN =366 cm A's=0.32 cm? cm?)
y : yLIN=34lcm | F=022tf
M= 1177 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacao Verificacao
No Flexao axial axial Final
(compressiio) (tracio)
As=2.25cm?
_ 2
B Fd =124 tf Fd =140 tf (3010.0 - 2.36 cm?)
Md =3765 kgf.m N N d=47.50 cm
_ i situagdo: GE situagdo: GE o _
As=1.85cm i il % armad. = 0.16
1 . Meq =279 kgf.m Meq =316 kgf.m .
A's=0.00 cm? - - A's=0.32 cm?
LN =147 cm As =072 e’ As =103 em’ (208.0 - 1.01 cm?)
y ' A's =0.00 cm? A's=0.32 cm? . )
LN =0.80 cm LN =0.56 cm F =022t
y ove y b ¢ M =403 kgf.m
fiss = 0.00 mm
2 Md = 10895 kgf.m Fd=1.24tf Fd=140tf As =5.69 cm?
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As =5.53 cm?
A's =0.00 cm?
yLN=4.40 cm

situagdo: GE situagdo: GE
Meq =279 kgf.m Meq =316 kgf.m
As=5.40 cm? As=5.69 cm?
A's=0.00 cm? A's=0.32 cm?
yLN =4.52 cm yLN=4.27 cm

(7¢10.0 - 5.50 cm?)
d=47.50 cm

% armad. = 0.37
A's=0.32 cm?
(208.0 - 1.01 cm?)
F=0.22tf

M =2952 kgf.m
fiss = 0.03 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verifica¢ao de esforc¢os limites
Vio . = . =
Cisalhamento Torcao Cisalhamento + Tor¢ao
trechos
1 Vd=1035 tf %Z;i%ggm Vd/VRA2 + Td/TRA2 =
1-1 VRd2 =72.55tf 0.16
kgf.m
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a - Armad. de
. Armad. minima .. Dados torcao ~
trechos cisalham esquerda direita tor¢ao
1 d=47.50 cm Vmin = 6.98 tf
Vc0=12.38tf Aswmin = 3.48 cm?
1-1 k=1.00 (2 ramos)
950c/11
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Calculo da viga VV2

fck =300.00

kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

cm

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verifica¢iao Verificagio
Secao Flexio Torg¢ao axial axial Final
trechos (compressio) (tracio)
As =3.49 cm?
(708.0 - 3.52
cm?)
Md = 4867 Fd=134tf Fd=1.59 tf odA);frflde om
| retangular kgf.m situagdo: GE situagdo: GE 059 '
As=3.32 cm? Meq =220 kgf.m | Meq =261 kgf.m A’,S — 037 om?
1-1 bw =15.00 cm A's=0.00 cm? As=3.17 cm? As =3.49 cm? (2@80'-1 01
h=40.00 cm yLN=5.28 cm A's =0.00 cm? A's =0.37 cm? . ’
yIN=554cm | yLN=4.97 cm ;’2)0 o8 1f
M=1023
kgf.m
fiss =0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verifica¢iao Verificagiao
N6 Flexao axial axial Final
(compressio) (tracdo)
As=3.51 cm?
_ Fd=1.34tf Fd=1.59tf (798.0 - 3.52 cm?)
%g;;gziggm situacdo: GE situagdo: GE d=36.40 cm
1 Alg = 0 00 cm? Meq =220 kgf.m Meq =261 kgf.m % armad. = 0.59
yLN=531 om As=3.19 cm? As=3.51 cm? A's=0.37 cm?
' A's =0.00 cm? A's =0.37 cm? (208.0 - 1.01 cm?)
yLN =5.57 cm yLN =5.00 cm F=0.28tf
M =1048 kgf.m
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fiss=0.01 mm *

Md = 1921 kgf.m
As=1.21 cm?
A's =0.00 cm?
yLN=1.92 cm

Fd=1.34tf
situacdo: GE
Meq =236 kgf.m
As=1.05 cm?
A's=0.00 cm?
yLN =2.16 cm

Fd=1.59tf
situagdo: GE
Meq = 280 kgf.m
As=1.39 cm?
A's=0.37 cm?
yLN =1.63 cm

As=1.39 cm?
(308.0 - 1.51 cm?)
d=37.60 cm

% armad. = 0.25
A's=0.37 cm?
(208.0 - 1.01 cm?)
F=0.281tf

M =304 kgf.m
fiss=0.01 mm *

* Verificar abertura de fissuras no relatorio "Abertura de fissuras em nos semirrigidos".

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verificacao de esforcos limites
Vio . = . =
Cisalhamento Torc¢ao Cisalhamento + Tor¢ao
trechos
1 Vd=9.541tf T8 KB | VA/VRA2 + Td/TRA2 =
1-1 VRd2 =27.80 tf 0.39
kgfim
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAQO
Dados Armad. a - Armad. a - Armad. de
. Armad. minima .. Dados torg¢ao =
trechos cisalham esquerda direita tor¢io
d=36.40 cm Vc=4.74tf
1 _ Vsw=4.79 tf
Vc0 =474 tf
k=100 Asw =3.36 cm?
1-1 ' (2 ramos)
05.0c/12
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Calculo da viga VV3

Pavimento Portal - Lance 2

fck =300.00
kgf/em?

Ecs =268384 kgf/cm?

Cobrimento = 1.50

cm

Peso especifico =2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagdo Verificagao
Secio Flexio Torc¢ao axial axial Final
trechos (compressio) (tracio)
As=2.70 cm?
(608.0 - 3.02
Md = 5470 Fd=0.53 tf cm?)
| retangular kgf.m situagdo: GE d=47.60 cm
As=2.70 cm? Meq =119 kgf.m % armad. = 0.20
1-1 bw =30.00 cm A's =0.00 cm? As =2.64 cm?
h=50.00 cm yLN=2.15cm A's=0.00 cm?
yLN =2.20 cm F=0.10tf
M=1307 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificagido
No Flexao axial axial Final
(compressio) (tracdo)
As=2.29 cm?
_ (3010.0 - 2.36 cm?)
Md = 4641 kgf.m Fd=0.53 f d=47.50 cm

situacdo: GE

- 2 [} =
1 i’ss =202090Ccnnlqz Meq =119 kgf.m o armad. =0.16
o As=2.23 cm?
yLN =1.82 cm .o
A's=0.00 cm? F=010tf
yLN =187 cm M = 1086 kgf.m
fiss = 0.02 mm
2 Md = 5005 kgf.m Fd=0.53tf As =2.48 cm?
As =2.48 cm? situacdo: GE (2012.5-2.45 cm?)
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A's=0.00 cm? Meq =118 kgf.m

yLN=1.97 cm As =242 cm?
A's =0.00 cm?
yLN =2.02 cm

d=4738 cm
% armad. =0.16

F=0.10tf
M =902 kgf.m
fiss =0.02 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo 1

Inclinacio bielas 45
Verificacao de esforcgos limites
Vio . ~ . =
Cisalhamento Tor¢ao Cisalhamento + Torcao
trechos
I Vd=11.871f D0 RELM | Va/VRA2 + Td/TRA2 =
1-1 VRA2 =72.71 tf 0.18
kgf.m
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a - Armad. de
. Armad. minima oo Dados torcao ~
trechos cisalham esquerda direita tor¢io
| d=47.60 cm Vmin =7.00 tf
Ve0=1241tf Aswmin = 3.48 cm?
1-1 k=1.00 (2 ramos)
950c/11
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Diagramas: VIGA VV1 - Portal

CARREGAMENTO [kgfim:cm]

375.00 3r5.00

P5 Fi

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:.cm]

8.12 7.79

P5 Fi

-baz2 -10.35
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm

-10885

@’/_//
20
PS%’\ P

BRAT

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

108 106

P5 Pé

-110 -110
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DESLOCAMENTOS [cm;cm]

LEGEMDA

----- Flecha imediata (recalculada)
— Flecha total {recalculada + diferida)

g8 B8

L. Vio 1
Envoltéria Valor Posicio
Flecha imediata -0.01 90
Flecha imediata
(recalculada) -0.01 %0
Flecha diferida -0.01 90
Flecha total -0.01 90
Envoltéria Vol
Nol Vio No F
Inércia da se¢do bruta (m4 E-4) 31.25 31.25 31.25
Inércia fissurada (m4 E-4) 3.39 6.22 7.10
Momento de fissuracdo (kgf.m) 5431 5431 5431
Momento em servigo (kgf.m) -69 0 -925
Comprimento do sub-trecho 45.00 0.00 45.00
(cm)
Inércia equivalente (m4 E-4) 31.25
Multiplicador flecha total 2.03
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Diagramas: VIGA VV2 - Portal

CARREGAMENTO [kgf/m;cm]

P10 P7

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

054 939

P10 P7

-5.08 -208
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-4506

=18

F10 P

4BET7

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

B4 g4

P10 F7

-85 -85
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L. Vio 1
Envoltéria Valor Posicio
Flecha imediata -0.01 0
Flecha imediata
(recalculada) -0.01 0
Flecha diferida -0.01 0
Flecha total -0.02 0
Envoltéria Vol
Nol Vio No F
Inércia da se¢@o bruta (m4 E-4) 8.00 8.00 8.00
Inércia fissurada (m4 E-4) 247 2.46 1.29
Momento de fissuracdo (kgf.m) 1738 1738 1738
Momento em servigo (kgf.m) -1 185 0
Comprimento do sub-trecho 046 7480 0.00
(cm)
Inércia equivalente (m4 E-4) 8.00
Multiplicador flecha total 1.97
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Diagramas: VIGA VV3 - Portal

CARREGAMENTO [kgfim:cm]

103620 1036.20

P5 Fi

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

11.87 10.68

P5 Pé

-9.89 088
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MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-4841 -EO0E

P5 Fé
4318

B4ATD

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

a7 a7

P5 Pé

-100 -100

CLEOMAR NUNES DE ALMEIDA LTDA
CNPJ: 39.819.708/0001-04
FONE: (46) 9 9904-8071 E-MAIL: anc.eng.projetos@gmail.com

229



ANC

ENGENHARIA

DESLOCAMENTOS [cm;cm]

LEGEMDA

----- Flecha imediata (recalculada)
— Flecha total {recalculada + diferida)

L. Vio 1
Envoltéria Valor Posicio
Flecha imediata 0.00 0
Flecha imediata
(recalculada) 0.00 0
Flecha diferida 0.00 0
Flecha total -0.01 0
Envoltéria Vol
Nol Vio No F
Inércia da sec¢do bruta (m4 E-4) 31.25 31.25 31.25
Inércia fissurada (m4 E-4) 3.37 4.21 3.47
Momento de fissuracdo (kgf.m) 5431 5431 5431
Momento em servigo (kgf.m) -159 203 0
Comprimento do sub-trecho 2118 68.82 0.00
(cm)
Inércia equivalente (m4 E-4) 31.25
Multiplicador flecha total 2.06
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Verificagoes da viga VM1

MATERIAL
Classes eT:CI:)S:I(:lglftO Médulo E Modulo G
2 2
(kgflcm?) (kgf/cm?) (kgf/cm?)
ASTM - A242 2900.00 2000000.00 770000.00
PERFIL
Familia I - CE - Soldados - CE300x76
Dimensdes Valor (mm)

bl 300.0 b1

b2 300.0 e

hl 300.0 \*| bf1
bfl 8.0 g ' '
hfl 12.5 ki1
hf2 0.0

hf3 0.0 ol hf2

hf4 12.5 r2 P

rl 0.0 rd

2 0.0 A

3 0.0 F 143

hfd ' '
I I
b2
AVISOS

Aviso 124 - Verificar comprimento de
flambagem

RESUMO DE VERIFICACOES

ATUANTE / RESISTENTE [%] VIGA: VM1
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| I I I I I
ESFORCOS NORMAIS
Trechos B Esbeltez H Tracgao (tf) Compressao (tf)
1 170.02 98.11 3.21 3.50
(1im=200.00) (1im=200.00) (1im=255.73) (1im=52.81)
FLEXAO
Flambagem local Flambagem lateral
Relacio Relaca
Trech Classifica¢ | entre as o entre
Classificac | Esbeltez Md - dir. B Md - dir. H - as
0s - - do da mesas - Md (kgf.m)
40 da secio | da alma (kgf.m) (kgf.m) = ‘ mesas -
secio Area .
(cm?) Inércia
(cm4)
Semicompa 34.38 859.70 14946.49 Perfil 37.50 (lilr;r?=00 14946.49
1 cta P (lim=260. | (lim=14735. | (lim=32268. longo (lim=61.5 114 " (lim=15957.
00) 67) 29) g 0) 55)
9.0)
ESFORCOS COMBINADOS
Posicio Esforgos solicitantes Esforgos resistentes Resultado
Trechos (cnﬁ) Nsd Msdb Msdh Nerd Ntrd Mrdb Mrdh (1im=1.000)
(th) (kgf.m) (kgf.m) (th) (th) (kgf.m) (kgf.m) i
0.00 3.50 200.01 14908.57 1.034
20.23 3.50 210.31 14346.46 0.997
40.46 3.50 220.62 13788.70 0.961
60.70 3.50 230.93 13235.31 0.925
1 80.93 350 24124 1263628 52.81 255.73 14735.67 32268.29 0.890
101.16 3.50 251.55 12141.62 0.854
121.39 3.50 261.85 11601.32 0.819
141.62 3.50 272.16 11065.38 0.785
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161.85 3.50 282.47 10533.81 0.750
182.09 3.50 292.78 10006.60 0.716
202.32 3.50 303.08 9483.75 0.682
222.55 3.50 313.39 8965.27 0.649
242.78 3.50 323.70 8451.15 0.615
263.01 3.50 334.01 7941.39 0.582
283.25 3.45 343.03 7457.85 0.550
303.48 3.45 353.32 6979.29 0.519
323.71 3.45 363.61 6503.84 0.489
343.94 3.45 373.90 6031.50 0.458
364.17 3.45 384.19 5562.28 0.428
384.41 3.45 394.48 5096.18 0.398
404.64 -3.16 396.41 5460.72 0.375
424 .87 -3.16 406.59 5090.74 0.353
445.10 -3.16 416.77 4716.39 0.330
465.33 -3.16 426.95 4337.68 0.307
485.56 -3.16 437.13 3954.61 0.284
505.80 -3.16 44731 3567.17 0.260
526.03 -3.16 457.49 3175.37 0.236
546.26 -3.16 467.68 2779.20 0.212
566.49 -3.16 477.86 2378.68 0.188
586.72 -3.16 488.04 1973.78 0.163
606.96 -3.16 498.22 1564.53 0.138
627.19 -3.16 508.40 1150.91 0.113
647.42 3.50 529.85 914.89 0.132
667.65 3.50 540.16 1337.38 0.160
687.88 3.50 55047 1755.50 0.189
708.12 3.50 560.78 2169.25 0.217
728.35 3.50 571.08 2578.65 0.245
748.58 3.50 581.39 2983.68 0.272
768.81 3.50 591.70 3384.35 0.299
789.04 3.50 602.01 3780.65 0.326
809.27 3.50 61231 4172.59 0.353
829.51 3.50 622.62 4560.16 0.379
849.74 3.50 632.93 4943.38 0.406
869.97 3.50 643.24 5322.22 0.431
890.20 3.50 653.55 5696.71 0.457
910.43 3.50 663.85 6066.83 0.482
930.67 3.50 674.16 6432.59 0.507
950.90 3.50 684.47 6793.98 0.532
971.13 3.50 694.78 7151.02 0.556
991.36 3.50 705.08 7503.68 0.580
1011.59 3.50 715.39 7851.99 0.604
1031.83 3.50 725.70 8195.93 0.627
1052.06 3.50 736.01 8535.50 0.651
1072.29 3.45 744.33 8896.71 0.674
1092.52 3.45 754.62 9253.73 0.698
1112.75 3.45 764.91 9607.62 0.723
1132.98 3.45 775.20 9958.40 0.746
1153.22 3.45 785.49 10306.06 0.770
1173.45 3.45 795.78 10650.60 0.794
1193.68 -3.16 793.49 12202.04 0.825
1213.91 -3.16 803.67 1274221 0.859
1234.14 -3.16 813.85 13286.73 0.894
1254.38 -3.16 824.03 13835.62 0.929
1274.61 -3.16 834.21 14388.88 0.964
1294.84 -3.16 844.39 14946.49 1.000
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CISALHAMENTO
Trechos Vd - alma (tf) Vd - mesa (tf)
| 2.79 0.05
(1im=37.96) (lim=118.64)
TORCAO
Trechos Vsb (tf) Vsh (tf) Td (kgf.m)
0.80
! 0.01 1.68 (1im=469.85)
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Pavimento Final paredes
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ANC

Resultados dos Pilares

ENGENHARIA

Final paredes fck =300.00 E=268384 Peso Espec =2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 3 cobr=1.50 cm
Dados Resultados
lib Nd MBd MHd Asb .
. ; . Estribo
) Segiio Nivel vine max topo topo Armaduras Topo Esb b
Pilar Altura lih Nd MBd MHd Ash
(cm) , , Base Esb h
(cm) vine min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
245 29

25.00 510.00 12.5 ¢5.0c/14
P7 X 855.00 EL 4.35 0 0 11.04 9o 70.58
1:20 210.00 255.00 510.00 0.00 1013 751 12.5 0 5.0 c/15 8.40

' EL 0.4 18 o 0

12.5
245 290

2500 180.00 12.5 ¢5.0c/14
P10 X 690.00 EL 4.35 0 0 11.04 99 2491
1:20 210.00 90.00 1840.00 0.00 1047 756 12.5 05.0c/15 | 30.32

' EL 0.4 18 o 0

12.5
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Calculo do Pilar P7

Pavimento Final paredes - Lance 3

Dados da seciio transversal

Dados do concreto

Secdo retangular
b=25.00cm h=210.00 cm

fck =300.00 kgf/cm?
Ecs = 268384 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Cobrimento = 1.50 cm

Fi=247

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esfor¢os maximos
Vinculo = EL Msdtopo =0 kgf.m | Ndmax =4.35 tf
B 1i=510.00 cm Msdbase = 1013 Ndmin = 0.00 tf
Esbeltez = 70.58 kgf.m ni=0.00
Vinculo = EL Msdtopo =0 kgf.m | Gama-n=1.00
H 1i=510.00 cm Msdbase = 751 Td =0 kgf.m (Asl =0.00
Esbeltez = 8.40 kgf.im cm?)
Seciao critica do pilar: CENTRO
Armadura
Direcio Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo =98
Msdtopo =0 Madcentro = 28
B Msdcentro = 1013 Madbase = 55 20125 1.3G1+1.4G2+1.4V3+0.84D3
Msdbase = 1013 M2d =241 90125 Msd(x) = 1285 kgf.m
Mcd =3 Msd(y) =468 kgf.m
Madtopo =339 18012.5 Mrd(x) = 10477 kgf.m
Msdtopo =0 Madcentro = 28 22.09 cm? Mrd(y) = 3816 kgf.m
H Msdcentro = 468 Madbase = 55 0.4 % Mrd/Msd=8.15
Msdbase = 468 M2d=7
Mcd=0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinacio bielas

Cisalhamento

Torc¢ao

CLEOMAR NUNES DE ALMEIDA LTDA
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VBd topo =0.35 tf
VBd base = 0.35 tf
VHd topo = 0.29 tf

Td =0kgf.m
Gama-n = 1.00

45 VHd base = 0.29 tf
Gama-n = 1.00
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢ao
s Vd=0351f e e Vd/VRd2 + Td/TRA2 =
VRd2 =239.23 tf 0.00
kgf.m
H Vd =029 tf %;20:]‘2%9”6‘ 0 Vd/VRA2 + Td/TRA2 =
VRd2 =263.96 tf 0.00
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados ;. .
minima cisalhamento
d=2238cm .
s Ve = 40.83 tf ymin 000K | Vsw=0.00tf
k=1.00 em?/m ’ Asw =0.00 cm*m
Ve =40.83 tf
d=207.38 cm .
; Ve = 45.05 1f ymin =000 | vsw=0001f
k=1.00 em?/m ’ Asw =0.00 cm?m
Ve =45.05tf
Armadura de torgiio Armadura de Armadura
fretagem final
Dados Armac!ura Topo Base Base Centro/Topo
torcao
he=11.17 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=0.00 cm¥m | Asw=2.70 cm¥m
Ae=2749.77 cm? ) Zs =0.00 tf Zs =0.00 tf 2 5.0c/15 05.0c/14
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Calculo do Pilar P10

Pavimento Final paredes - Lance 3

Dados da seciio transversal

Dados do concreto

Secdo retangular

b=25.00cm h=210.00 cm
Cobrimento = 1.50 cm

fck =300.00 kgf/cm?

Ecs = 268384 kgf/cm?
Peso especifico = 2500.00 kgf/m?
Fi=247

Dimensionamento da armadura longitudinal

Direcio Calculo da esbeltez Esfor¢os maximos
Vinculo = EL Msdtopo =0 kgf.m | Ndmax =4.35 tf
B 1li = 180.00 cm Msdbase = 1047 Ndmin = 0.00 tf
Esbeltez = 24.91 kgf.m ni=0.00
Vinculo = EL Msdtopo =0 kgf.m | Gama-n=1.00
H li = 1840.00 cm Msdbase = 756 Td =0 kgf.m (Asl = 0.00
Esbeltez =30.32 kgf.im cm?)

Seciao critica do pilar: CENTRO

Armadura
Direcao Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo =75
Msdtopo =0 Madcentro = 8
B Msdcentro = 1047 Madbase = 15 20125 G1+G2+1.4V3+0.84D3
Msdbase = 1047 M2d =23 99125 Msd(x) = 1078 kgf.m
Mcd =0 Msd(y) =455 kgf.m
Madtopo =261 18012.5 Mrd(x) = 10334 kgf.m
Msdtopo =0 Madcentro = 8 22.09 cm? Mrd(y) = 4362 kgf.m
H Msdcentro = 455 Madbase = 15 0.4 % Mrd/Msd=9.59
Msdbase =455 M2d =96
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo
Inclinacao bielas

Esforcos

Cisalhamento

Torc¢ao

CNPJ: 39.819.708/000
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VBd topo =0.35 tf
VBd base = 0.35 tf
VHd topo = 0.29 tf

Td =0kgf.m
Gama-n = 1.00

45 VHd base = 0.29 tf
Gama-n = 1.00
Verificacao de esforcos limites
Direcio Cisalhamento Tor¢ao Cisalhamento + Tor¢ao
s Vd=0351f e e Vd/VRd2 + Td/TRA2 =
VRd2 =239.23 tf 0.00
kgf.m
H Vd =029 tf %;20:]‘2%9‘2 0 Vd/VRA2 + Td/TRd2 =
VRd2 =263.96 tf 0.00
kgf.m
Armadura de cisalhamento
Direcao Armadura Armadura
Dados ;. .
minima cisalhamento
d=2238cm .
s Ve = 40.83 tf ymin 000K | Vsw=0.00tf
k=1.00 em?/m ’ Asw =0.00 cm*m
Ve =40.83 tf
d=207.38 cm .
; Ve = 45.05 1f ymin =000 | vsw=0001f
k=1.00 em?/m ’ Asw =0.00 cm?m
Ve =45.05tf
Armadura de torgiio Armadura de Armadura
fretagem final
Dados Armac!ura Topo Base Base Centro/Topo
torcao
he=11.17 cm A90 = 0.00 cm? Zr=0.00 tf Zr=0.00 tf Asw=0.00 cm¥m | Asw=2.70 cm¥m
Ae=2749.77 cm? ) Zs =0.00 tf Zs =0.00 tf 2 5.0c/15 05.0c/14
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Calculo dos Pilares

Final paredes fck =300.00 E=268384 Peso Espec =2500.00
P kgf/cm? kgf/cm? kgf/m?
Lance 3 cobr=1.50 cm
Seciio evsglfs Nd méx Msd(x) Mrd(x) As b
Pilar (cfn) vine Nd min Msd(y) Mrd(y) Mrd/Msd Ash
2
esb H (tf) (kgf.m) (kgf.m) (cm?)
2500 EL 2.45
P7 X 70.58 4.35 1285 10477 815 2912.5)
210.00 EL 0.00 468 3816 ’ 11.04
) 8.40 9912.5)
2500 EL 2.45
P10 % 2491 4.35 1078 10334 959 2912.5)
210.00 EL 0.00 455 4362 ’ 11.04
' 30.32 99125
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Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Final paredes

Taxa de Taxa de
Pilares Secdo (cm) Nmax (tf) Nmin (tf) Nperm (tf) compressio compressao
(bruta) (homogeneizada)
P7 25x210 3.35 0.00 4.69 0.00 0.00
P10 25x210 3.35 0.00 4.69 0.00 0.00
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Verificagao de incéndio

Vigas
TRRF =30 min
Legenda

bw, h, bf, hf - dimensdes da viga
Ac - 4rea da secdo transversal da alma da viga
cl - distdncia do centro das armaduras inferiores a face inferior

clL - distancia do centro das armaduras longitudinais inferiores a lateral

Pilares

TRRF = 30 min

Legenda

u,fi - relagdo entre esforgo solicitante em situacdo de incéndio e for¢a normal resistente de
calculo a temperatura ambiente

b' - largura efetiva
e - excentricidade de primeira ordem em situacao de incéndio
cl - distancia entre o eixo da armadura longitudinal e a face do concreto exposta ao fogo

Lef,fi - comprimento equivalente em situac¢do de incéndio
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As - area de aco

Ac - area de concreto

TRF - tempo de resisténcia ao fogo

Pavimento Fundacio

ENGENHARIA

ANC

Vigas
Secdio bw h bf hf Ac cl
Viga Trecho Vinculag¢io (cm) (cm) (cm) | (cm) (cm?) (mm) Aviso
(Incéndio)
Retangular 15.0 40.0 600.0 24.0
AL Contin (min = (min = ” ; (min=0.0) | (min=00) | %
ontinua 5.0) 5.0) : :
15.0 40.0
A Ic{ztnatrilrﬂar (min=" | min="" - ) ?r?l(i)ﬁo= 0.0) ?ri}?l =00y | O
5.0) 5.0) : :
Retangular 15'.0 _ 40'.0 _ 600.0 24.0
V3 1-1 Conti (min = (min = - - (min=0.0) | (min=0.0) Ok
ontinua 50) 50) min . min .
Retangular 35'.0 B 50'.0 _ 1750.0 26.3
-1 Continua (min = (min = . ) (min=0.0) | (min=0.0) | K
! 5.0) 5.0) : :
Retangular 35'.0 _ 50'.0 _ 1750.0 26.3
vao|2-2 Continua (min = (min = - - (min=0.0) | (min=0.0) | 9K
5.0) 5.0) ' :
35.0 50.0
3-3 Ic{etnatrilrgimar (mmin = (min="} - ) (1;?1? ! 0.0) ?r?{ii =00y | O
ontinua 5.0) 5.0) : :
Retangular 15'.0 _ 40'.0 B 600.0 24.0
V5 1-1 Conti (min = (min = - - (min=0.0) | (min=0.0) Ok
ontinua 50) 50) min . min .
Retangular 15'.0 B 40'.0 _ 600.0 24.0
V6 -1 Continua (min = (min = . - (min=0.0) | (min=0.0) | OK
! 5.0) 5.0) : :
Retangular 15'.0 _ 40'.0 _ 600.0 24.0
vioopi-d Continua (min = (min = - - (min=0.0) | (min=0.0) | X
5.0) 5.0) ' '
15.0 40.0
1-2 Retal?gular (min = (min = . ) 609.0_ 34..4 - Ok
Continua (min=10.0) | (min=0.0)
5.0) 5.0)
V8 15.0 40.0
Retangular L L 600.0 26.3
3-4 Conti (min = (min = - - (min=0.0) | (min=0.0) Ok
ontinua 50) 50) min . min .
V9 1-2 Retangular 15.0 40.0 - - 600.0 26.3 Ok
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Continua (min = (min = (min=0.0) | (min=0.0)
5.0) 5.0)
15.0 40.0
3-4 Iézﬁ?fiar (min = (min = ) (618&0: 0.0) gl?ui ~0.0) | 9K
5.0) 5.0) ) )
Retangular 15'.0 _ 40'.0 _ 600.0 24.0
1-1 Conti (min = (min = - T L Ok
ontinua (min=0.0) | (min=0.0)
5.0) 5.0)
vio 15.0 40.0
Retangular L L 600.0 24.0
2-2 Continua (min = (min = . (min=0.0) | (min=0.0) | K
5.0) 5.0) ) )
1-1 Retar}gular (lrfn(l)l _ ?r(r)ll(r)l _ ) 609.0_ 24..0 - Ok
Continua (min=0.0) | (min=0.0)
5.0) 5.0)
Vil 15.0 40.0
2.2 Retangular (m.in _ (m.in _ ) 600.0 24.0 Ok
Continua (min=10.0) | (min=0.0)
5.0) 5.0)
V12 1-1 Retangular (llfll(r)l _ ?I‘(I)ll(l)l _ ) 600.0 24.0 Ok
Continua (min=0.0) | (min=0.0)
5.0) 5.0)
15.0 40.0
vis -1 Egﬁ?ﬁ?r (min = (min = - ?r?l?ﬁo= 0.0) ?r?{ig ~0.0) | K
5.0) 5.0) ) )
20.0 60.0
via | 1-1 ggla;%;é:r (min = (min = - (ﬁ?r? £ 0.0) ?r?{ii ~0.0) | K
5.0) 5.0) ) )
Pilares
Pilar whi b’ e cl Lef.fi As/Ac TRF Aviso
’ (cm) (mm) (mm) (cm) (%) (min)
18.0 0.0 40.0 100.0 1.05 98.4
P1 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
18.0 0.0 40.0 100.0 2.62 98.4
P2 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
16.8 0.0 40.0 100.0 0.75 101.2
P3 0.52 (min = (max = (min = (max = (max = (min = Ok
19.0) 21.0) 25.0) 600.0) 4,00%) 30.0)
18.0 0.0 40.0 100.0 0.70 167.7
P4 0.11 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
24.0 0.0 413 1442.0 0.88 13.6
P5 0.10 (min = (max = (min = (max = (max = (min = Erro 113
19.0) 30.0) 25.0) 600.0) 4,00%) 30.0)
24.0 0.0 413 1442.0 1.05 13.6
P6 0.10 (min = (max = (min = (max = (max = (min = Erro I13
19.0) 30.0) 25.0) 600.0) 4,00%) 30.0)
30.0 0.0 413 830.0 0.42 25.0
P7 0.70 (min = (max = (min = (max = (max = (min = Erro I13
19.0) 37.5) 25.0) 600.0) 4,00%) 30.0)
18.0 0.0 40.0 100.0 0.70 147.6
P8 0.23 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
18.0 0.0 40.0 100.0 0.70 146.4
P9 0.24 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
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30.0 0.0 413 1840.0 0.42 nan
P10 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 37.5) 25.0) 600.0) 4,00%) 30.0)
18.0 0.0 40.0 100.0 1.83 98.4
P11 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
18.0 0.0 40.0 100.0 0.79 98.4
P12 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
18.0 0.0 40.0 100.0 0.70 165.1
P13 0.12 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
18.0 0.0 40.0 100.0 0.70 1104
P14 0.47 (min = (max = (min = (max = (max = (min = Ok
19.0) 22.5) 25.0) 600.0) 4,00%) 30.0)
Pavimento Portal
Vigas
Segdo bw h bf hf Ac cl
Viga Trecho Vinculacio (cm) (cm) em) | (cm) (cm?) (mm) Aviso
(Incéndio)
30.0 50.0
M Eiﬁ?ﬁfiar (min = (min = ) ) (lrfl(l)r(l) 2 0.0) ?rfﬁ?l ~0.0) | Ok
5.0) 5.0) ) )
15.0 40.0
vvz -l E?ﬁ;ﬂ?ﬁéﬁr (min = (min = ; - ?Sl?ﬁoz 0.0) (351}?1 ~0.0) | K
5.0) 5.0) ) )
30.0 50.0
Vv i-d Contoua | min= | (uin= |- - (131?1(1) 2 0) (zxi'i?l ~0.0) | K
5.0) 5.0) ) )
Pilares
Pilar whi b' e cl Lef.fi As/Ac TRF Aviso
’ (cm) (mm) (mm) (cm) (%) (min)
24.0 0.0 413 1442.0 0.88 nan
P5 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 30.0) 25.0) 600.0) 4,00%) 30.0)
24.0 0.0 413 1442.0 1.05 nan
P6 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 30.0) 25.0) 600.0) 4,00%) 30.0)
30.0 0.0 413 830.0 0.42 25.0
P7 0.70 (min = (max = (min = (max = (max = (min = Erro I13
19.0) 37.5) 25.0) 600.0) 4,00%) 30.0)
30.0 0.0 413 1840.0 0.42 nan
P10 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 37.5) 25.0) 600.0) 4,00%) 30.0)
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Pilares
. b' e cl Lef,fi As/Ac TRF .
Pilar | u,fi (cm) (mm) (mm) (cm) (%) (min) Aviso
30.0 0.0 413 510.0 0.42 59.1
P7 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 37.5) 25.0) 600.0) 4,00%) 30.0)
30.0 0.0 413 1840.0 0.42 nan
P10 0.70 (min = (max = (min = (max = (max = (min = Ok
19.0) 37.5) 25.0) 600.0) 4,00%) 30.0)
Digitally signed by
CLEOMAR NUNES DE | EoMAR NUNES DE
ALMEIDA:070744229 ALMEIDA:07074422908
08 Date: 2024.01.17 09:22:46
-03'00"
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