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INTRODUCAO — RESUMO DOS RESULTADOS

Cargas verticais:

Peso proprio = 104.02 tf
Adicional =33.18 tf
Acidental = 48.30 tf
Vento X+=0.03 tf

Vento X-=-0.03 tf

Vento Y+ = 0.00 tf

Vento Y- =0.00 tf
Desaprumo X+ = 0.00 tf
Desaprumo X- = 0.00 tf
Desaprumo Y+ =0.00 tf
Desaprumo Y- = 0.00 tf
Total = 185.49 tf

Area aproximada = 161.13 m?
Relagdo = 1151.23 kgf/m?

Verificacao de estabilidade (Gam
X+=1.11 (limite 1.10)
X-=1.11 (limite 1.10
Y+=1.11 (limite
Y-=1.11 (limite

Analise de 2?

Processo P-D
Deslocamento

Vento X+: 2.24
Vento X-: 2.24 »
Vento Y+: 4.02 »»
Vento Y-: 4.02 »» 4.
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VERIFICACAO DA ESTABILIDADE GLOBAL DA ESTRUTURA

Maior coeficiente Gama-Z

Combinacio: 1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+0.84D2

Altura Carga Carga Deslocamento Momento Momento
Pavimento relativa vertical horizontal horizontal 2a.ordem | tombamento Gama-Z
(cm) (tH (kgf.m)

VIGA
SUPERIOR 560.00 27.88 4820.72 o
SOLO 280.00 | -27.88 (lim=1.10)
TOTAL

Limitacoes

Em estruturas com Gam fazer a verificg »s efeitos de 2°

ordem com a analiseg

O Gama-Z éu
geometria quar
recomenda-se

simétricas (tanto

de 4 pavimentos. Nos demais casos,
a andlise P-Delta.

Coeficiente Ga

Momento Momento
2a. ordem | tombamento Ga;n r
(kgf.m) (kgf.m)

1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V1+0.84D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V1+1.4D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+0.84D2 524.41 5402.64 1.1
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+1.4D2 524.41 5402.64 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+0.84D3 942.11 9761.31 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+1.4D3 942.11 9761.31 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+0.84D4 938.89 9761.31 1.11
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1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+1.4D4 938.89 9761.31 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V1+0.84D1 872.61 9004.39 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V2+0.84D2 873.66 9004.39 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V3+0.84D3 1569.12 16268.85 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V4+0.84D4 1565.90 16268.85 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+0.84D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+1.4D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+0.84D2 524.41 5402.64 1.11
1.4G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1 524.41 5402.64 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A 9761.31 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A 9761.31 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A 761.31 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A 1.11
1.4G1+1.4G2+1.45+0.9P+1.2R+0.98Q+1.2A 1.11
1.4G1+1.4G2+1.45+0.9P+ 16268.85 1.11
1.4G1+1.4G2+1.45+0 5402.64 1.11
1.4G1+1.4G2+1.48 5402.64 1.11
1.4G1+1.4G2+1. 1.2R+1.4Q+1.2A+ 942.11 9761.31 1.11
1.4G1+1.4G2+1. 1.2R+1.4Q+1.2A+ 938.89 9761.31 1.11
1.4G1+1.4G2+1.4 1.2R+1.4Q+1.2A+ 523.37 5402.64 1.11
1.4G1+1.4G2+1.4S 524.40 5402.64 1.11
1.4G1+1.4G2+1.45+0.9 942.11 9761.31 1.11
1.4G1+1.4G2+1.4S+0.9P+1. 938.89 9761.31 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0. 523.36 5402.64 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0.72T1+0.84V1+1.4D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+0.84D2 524.41 5402.64 1.11
1.4G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+1.4D2 524.41 5402.64 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+0.84D3 942.11 9761.31 1.11
1.4G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+1.4D3 942.11 9761.31 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+0.84D4 938.89 9761.31 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+1.4D4 938.89 9761.31 1.11
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1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0.72T1+1.4V1+0.84D1 872.61 9004.39 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS+0.72T1+1.4V2+0.84D2 873.66 9004.39 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS+0.72T1+1.4V3+0.84D3 1569.12 16268.85 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0.72T1+1.4V4+0.84D4 1565.90 16268.85 1.11
1.4G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+0.84D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+1.4D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+0.84D2 524.41 5402.64 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+1.4D2 524.41 5402.64 1.11
1.4G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1 942.11 9761.31 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS 9761.31 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS 9761.31 1.11
1.4G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.2AS 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS 872.61 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS 873.66 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS 1569.12 1.11
1.4G1+1.4G2+1.4S5+1.2P+0.98Q+1.2A+1.2AS 1565.90 1.11
1.4G1+1.4G2+1.4S5+1.2P+ 5402.64 1.11
1.4G1+1.4G2+1.4S+ 5402.64 1.11
1.4G1+1.4G2+1.48 5402.64 1.11
1.4G1+1.4G2+1. 1.2R+0.98Q+1.2A 524.41 5402.64 1.11
1.4G1+1.4G2+1. 1.2R+0.98Q+1.2A 942.11 9761.31 1.11
1.4G1+1.4G2+1.4 1.2R+0.98Q+1.2A 942.11 9761.31 1.11
1.4G1+1.4G2+1.4S 938.89 9761.31 1.11
1.4G1+1.4G2+1.45+1. 938.89 9761.31 1.11
1.4G1+1.4G2+1.4S+1.2P+1. 872.61 9004.39 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1. 873.66 9004.39 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V3+0.84D3 1569.12 16268.85 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V4+0.84D4 1565.90 16268.85 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+0.84D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+1.4D1 523.36 5402.64 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+0.84D2 524.41 5402.64 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+1.4D2 524.41 5402.64 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V3+0.84D3 942.11 9761.31 1.11
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1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V3+1.4D3 942.11 9761.31 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V4+0.84D4 938.89 9761.31 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V4+1.4D4 938.89 9761.31 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V1+0.84D1 872.61 9004.39 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V2+0.84D2 873.66 9004.39 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V3+0.84D3 1569.12 16268.85 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V4+0.84D4 1565.90 16268.85 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.2AS+0.72T1+0.84V1+0.84D1 523.37 5402.64 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1. 524.40 5402.64 1.11
1.4G1+1.4G2+1.45+1.2P+1.2R+1.4Q+1.2A+ 9761.31 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+ 9761.31 1.11
1.4G1+1.4G2+1.45+1.2P+1.2R+1.4Q+1.2A+ 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+ 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+ 61.31 1.11
1.4G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+ 1.11
1.4G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.2AS 1.11
1.4G1+1.4G2+1.4S5+1.2P+ 5402.64 1.11
1.4G1+1.4G2+1.4S+ 9761.31 1.11
1.4G1+1.4G2+1.48 4Q+1.2A+1.2AS 9761.31 1.11
1.4G1+1.4G2+1. 1.4Q+1.2A+1.2AS 523.37 5402.64 1.11
1.4G1+1.4G2+1. 1.4Q+1.2A+1.2AS 524.40 5402.64 1.11
1.4G1+1.4G2+1.4 1.4Q+1.2A+1.2AS 942.11 9761.31 1.11
1.4G1+1.4G2+1.4S 938.89 9761.31 1.11
G1+G2+S+1.2P+1.2R+6 373.94 5402.64 1.07
G1+G2+S+1.2P+1.2R+0.98Q 373.94 5402.64 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0. 374.47 5402.64 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+1.4D2 374.47 5402.64 1.07
G1+G2+S8+1.2P+1.2R+0.98Q+1.2A+1.2A5+0.72T1+0.84V3+0.84D3 672.61 9761.31 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+1.4D3 672.61 9761.31 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+0.84D4 670.97 9761.31 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+1.4D4 670.97 9761.31 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V1+0.84D1 623.40 9004.39 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V2+0.84D2 623.93 9004.39 1.07
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G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V3+0.84D3 1120.47 16268.85 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V4+0.84D4 1118.83 16268.85 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+0.84D1 373.94 5402.64 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+1.4D1 373.94 5402.64 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+0.84D2 374.47 5402.64 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+1.4D2 374.47 5402.64 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V3+0.84D3 672.61 9761.31 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V3+1.4D3 672.61 9761.31 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2A 670.97 9761.31 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0 9761.31 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0 9004.39 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0 1.4V2+0.841 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0 1.4V3+0.841 1120.47 1.07
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.2AS+0 1.4V4+0.841 1118.83 1.07
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.2AS+0. 1.07
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.2AS+0. 1.07
G1+G2+S+1.2P+1.2R+1.4Q 9761.31 1.07
G1+G2+S+1.2P+1.2R 9761.31 1.07
G1+G2+S+1.2P+1 5402.64 1.07
84V2+0.841 374.46 5402.64 1.07

4Q+1.2A+1.2AS+0. 84V3+0.841 672.61 9761.31 1.07

G1+G2+S+1.2P+ Q+1.2A+1.2AS+0. 84V4+0.841 670.97 9761.31 1.07
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1D PERFORMER

PROJETOSE GERENCIAMENTO

ANALISE DA NAO LINEARIDADE GEOMETRICA PELO PROCESSO P-DELTA

Acidental
Deslocamentos horizontais médios (cm) Esforgo aplicado (tf)
Pavimento 1a. ordem la. + 2a. ordem 1a. ordem 1a. + 2a. ordem

Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y

VIGA SUPERIOR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SOLO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variagdo no deslocamento do tope-dasedifieagae

Deslocamentos hori édi ado (tf)

Pavimento 1a. ordem 1a. ordem a. + 2a. ordem

Eixo X EixoY

Eixo X X Eixo Y

VIGA SUPERIOR 2.24 0.01

1.02 0.00

SOLO 0.00 0.00 0.00 0.00

Varia¢ao no deslocamento de

ocamentos hori

0 aplicado (tf)

Pavimento 1a. ordem 1a. + 2a. ordem

Eixo X Eixo Y Eixo X Eixo Y
VIGA SUPERIO -1.02 0.00 -1.03 0.00
0.00 0.00 0.01 0.00
Variac¢ao no deslo
Deslocame izontais médi Esforgo aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem la. + 2a. ordem

Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y

VIGA SUPERIOR 0.02 4.02 0.02 4.02 0.00 1.86 0.00 1.88

SOLO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.02

Variagao no deslocamento do topo da edificagdao: 0.05%
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Variac¢ao no deslocamento do topo d

Vento Y-
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem la. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
VIGA SUPERIOR -0.02 -4.02 -0.02 -4.02 0.00 -1.86 0.00 -1.88
SOLO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
Variagao no deslocamento do topo da edificagao: 0.05%
Desaprumo X+
Deslocamentos 16 Esforco aplicado (tf)
Pavimento 1a. ordem | 1a. + 2a. ordem
Eixo X Eixo Y ’ ixo X Eixo Y
VIGA SUPERIOR 0.01 0.00 | 0.08 0.00
SOLO 0.00 0.00 ’ 0.08 0.00

Deslocam

do (tf)

Pavimento dem ’ + 2a. orde la. + 2a. ordem
X Eixo Y ’ X | Eixa EixoX | EixoY
VIGA SUPERIOR 0.01 0.00 | ).01 0.00 -0.08 0.00
SOLO 0.00 0.00 ’ ).00 0.08 0.00 0.08 0.00
Variagao no d¢ ento do topo d icagdo: 0
esaprumo
camentos hori médios (cm: Esforgo aplicado (tf)
Pavimento 1a. + 2a. orde 1a. ordem 1a. + 2a. ordem
Eixo X ixo X ixg ixo X Eixo Y Eixo X Eixo Y
VIGA SUPERIOR 0.00 0.01 0.00 0.01 0.00 0.08 0.00 0.09
SOLO 0.00 0.00 0.00 0.00 0.00 -0.08 0.00 -0.09

Variagao no deslocamento do topo da edificagdo: 1.41%
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PROJETOSE GERENCIAMENTO

Desaprumo Y-

Deslocamentos horizontais médios (cm)

Esforgo aplicado (tf)

Pavimento 1a. ordem la. + 2a. ordem 1a. ordem la. + 2a. ordem
Eixo X EixoY Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
VIGA SUPERIOR 0.00 -0.01 0.00 -0.01 0.00 -0.08 0.00 -0.09
SOLO 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.09

Varia¢do no deslocamento do topo da edificagao: 1.41%
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IMPERFEICOES GEOMETRICAS GLOBAIS

Parimetros

Altura total da edificagdo

560.00
(cm)
N° de pilares continuos 1
Combinagao vertical G1+G2+A+Q

Tipo de estrutura

Estruturas usuais

Angulo adotado
Carga
Pavimento
vertical (tf)
VIGA SUPERIOR 19.92
SOLO -19.92
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TERREO
RADIER
SOLO fck =250.00 E =241500 Peso Espec =2500.00
kgf/em? kgf/em? kgf/m?
Lance 1 cobr =4.50 cm
Secio (cm) Cargas (kgf/m?) Retracao
—— Temperatura
Deform.
Caso T1 X
Paredes
Radier | H | Elevacido | Nivel Deform.
Y
(%o)
L1 23 0.00 1029.50
Resultados do Rad
fck =250.0 E =24150 Peso Espec =2500.00
kgf/em? kgf/em? kgf/m?
[ ] =]
Nome Asx Asy
As=2.31 cm*m As=2.31 cm*m
Ll 1029.50 (08.0 ¢/20 - 2.51 (08.0 ¢/20 - 2.51
cm?/m) cm?/m)
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Calculos do Radier

SOLO

Lance 1

PERFORMER

PROJETOSE GERENCIAMENTO

fck =250
kgf/em?

.00

E =241500

kgf/em? kgf/m?

cobr =4.50 cm

Peso Espec =2500.00

ARMADURAS POSITIVAS (RADIER)

Momento positivo

Momento negativo

CNPJ 58.110.435/0001-79
WhatsApp: (15) 98109-8916
https://performerprojetos.com

Verificagi Verifica¢ Verificacd Verifica¢ Armadu | Armadu
Radi Dire¢ o 30 ° 0 ra ra Cisalhame
er a0 Seca Flexa . Seca Flexa . nto
axial axial . . .
0 0 inferior superior
(compress (tr (compress
a0) a0)
vsd = 11.69
Md= tf/m
1576 Fd
kgf.m/ Fd= fo 37 vrdl =
bw | m ! bw 10.34 tfm
= 5 . Sit = Situagdo:
100. Situagdo: 100. GE Modelo T
GE
X 0cm cm
As= As = 0.6 As As= As =0.44 vrd2 =
= 2.04 cmz/r.n [¢ h= 0.33 76.37 tf/m
23.0 cm?m 3.0 cm?m
cm . vsw = 0.00
A's= 0 A's= tf/m
0.0 ci 0.00
cm¥m asw = 0.00
cm*m
L1
As =
2.31
= cm?/m vsd=7.73
6 Fd tf/m
Fd _t fo 47 8.0 ¢/20
bw vrd1l =9.96
. N Si = Situagdo: (2.51 tf/m
10 Situagdo: 100. GE cm?/m)
GE
v Oc cm vrd2 =
As=0.95 As As=0.38 M= 72.90 tf/m
= R cl h= cm?m 472.81
cm?m
23.0 cl kgf.m/m vsw = 0.00
cm 00 A's= cm A's= tf/m
A's= 0.00 0.00 F=10.40
0.00 ’/m cm?m tf asw = 0.00
cm?¥m cm?m
fiss =
0.02 mm
MALHA BASE SUPERIOR
Laje As,cal As,ef
L1 231 em?m 08.0 c/102cm (5.03
cm?/m)




PERFORMER

PROJETOSE GERENCIAMENTO

COBERTURA
PILARES
fck =250.00 E =241500 Peso Espec =2500.00
VIGA SUPERIOR P
kgf/em? kgf/em? kgf/m?
Lance 2 cobr =3.00 cm
Dados Resultados
Nd Asb Estribo
Nivel leb vine . MBd topo | MHd topo Armaduras
Secdo max Topo Esb b
Pilar Altura leh vine
(cm) Base Esb h
(cm) (cm)
cota
5.0¢/12
15.00 280.00 1.57
P1 280.00 RR 1.57 0c/12 64.59
x .
1:75 280.00 280.00 38.75
25.00 RR
25
0c/12
15.00 1.57
P2 280.00 157 5.0¢/12 129.17
x .
1:75 38.75
25.00 08
25
95.0c/12
15.00 1.57 2010.0
P3 144 157 26100 05.0c/12 64.59
x . .
1:75 175 38.75
25.00 0.8 100421
' 25
05.0c/12
15.00 1.57 2010.0
P4 175 157 26100 05.0c/12 129.17
x . .
1:75 189 38.75
25.00 0.8 10040
: 25
05.0c/12
15.00 280.00 1.57 2@10.0
P5 280.00 RR 1.28 146 388 157 26100 05.0c/12 64.59
x . .
1:75 280.00 280.00 0.41 154 276 0.8 4o 38.75
25.00 RR ’ 10.0
: 25
05.0c/12
15.00 280.00 1.57 2@10.0
P6 280.00 RR 1.17 160 319 157 26100 ¢5.0c/12 64.59
x . .
1:75 280.00 280.00 0.45 137 361 0.8 4o 38.75
25.00 RR ’ 10.0
: 25
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PERFORMER

157 20100 | ©50¢12
P7 1500 28000 | 28000 141 161 60 5.0c/12 64.59
< : RR : 157 2@10.0 g>.0¢ :
1:75 28000 | o000 BL 0.69 150 397 | 08 40 77.50
25.00 100
: 25
@5.0c¢/12
15.00 280,00 157 20100
P8 280.00 RR 1.98 109 319 | 157 ag100 | ©50¢12 64.59
< . .
1:75 280.00 | 280.00 1.01 128 38 | 08 40 38.75
25.00 RR ’ 10.0
: 25
157 20100 | ©50¢12
15.00 280.00
P9 280.00 e 05.0¢/12 64.59
X
1:75 280.00 77.50
2500 560.00 EL
25
5.0c/12
15.00 280,00 157 201
P10 280.00 RR sy 0¢/12 64.59
< .
1:75 280.00 | 280.00 38.75
25.00 RR
25
0c/12
15.00 1.57
P11 280.00 FI7I R 5012 | 12917
< .
1:75 38.75
25.00 08
25
1500 157 20100 | ©50¢12
P12 56000 EL 33 | 157 2g100 | ©50¢12 | 12017
< . .
1:75 280.00 39 | 08 40 38.75
25.00 * 00
: 25
@5.0c/12
15.00 157 20100
P13 2| 157 agt00 | @502 | 12007
< . .
1:75 339 38.75
25.00 0.8 10040
: 25
050012
15.00 280,00 157 20100
P14 280.00 RR 1.28 165 233 157 sg100 | ©50¢12 64.59
. . .
1:75 280.00 | 280.00 052 110 30 | o5 40 38.75
25.00 RR ’ 10.0
: 30
157 20100 | ©50¢12
15.00 560.00 EL
P15 280.00 261 27 334 | 157 2o100 | ©50eM2 | 12017
X 280.00 ' '
1:75 280.00 : 153 193 278 38.75
RR 0.8 4g
25.00 100
: 30

https://performerprojetos.com
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@5.0c¢/12
15.00 280,00 157 20100
P16 280.00 RR 291 168 10 | 57 24100 | ©50¢2 64.59
< . .
175 280.00 | 280.00 1.67 136 32| 08 40 38.75
25.00 RR ’ 10.0
: 30
157 20100 | ©50¢12
15.00 560.00 EL
P17 280.00 255 28 85| 157 ag100 | @502 | 12007
X 280.00 ' '
175 280.00 1.53 202 253 38.75
RR 0.8 40
25.00 100
: 30
@5.0c¢/12
1500 280,00 157 20100
P18 05.0¢/12 64.59
X
1:75 38.75
25.00
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PROJETOSE GERENCIAMENTO

Célculo do Pilar P1
Cobertura
Dados d a
acos ¢a secao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgflem®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
Dimensiona ) da armadura long
Dire¢ao Calculo da esbe
Vinculo =RR
fnewio Ndmax = 1.52 tf
B le = 280.00 cm

Ndmin = 0.48 tf

Esbeltez = 64.
sbeltez = 64.59 i = 0.02

Vinculo = RR Gama-n=1.20

le =280.00

Momentos (kgf.m

Direcio Verificagdo longitudinal

Adicionais

Madtopo =0

Madcentro =

Msdcentro
B 1.4G1+1.4G2+0.98Q+1.4V3+0.84D3
Msdbase = 156
Msd(x) =179 kgf.m
lambdal = 88.22
Mcd =0 Msd(y) = 340 kgf.m
Madtopo =0 4010.0 Mrd(x) = 572 kgf.m
Msdtopo =283
Madcentro=0 | Mldmin= | 3 14 cm? Mrd(y) = 1087 kgf.m
Msdcentro = 136 28
H Madbase =0 0.8 % Mrd/Msd=3.20
Msdbase = 84 M2d,min =
M2d =18 9
lambdal =75.17
Mcd=1
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.11 tf
Td =19 kgf.m
I VBd base =0.11 tf
Gama-n =1.20

VHd topo = 0.21 tf
45 VHd base = 0.21 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.11tf Td = 19 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.05
Vd=021tf Td = 19 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.06

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12
k=1.51

Ve=321t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

k=1. ) P Asw = 0.00 cm*m
cm?m
Ve=2.79tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=0.19 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Dados da secio
transversal

Dados do concreto

Secdo retangular

b=15.00cm h=25.00

cm

Cobrimento = 3.00 cm

fck = 250.00 kgf/cm?
Ecs =241500 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Fi=2.64

) da armadura long

Calculo da esk

0S MAXimO

Calculo do Pilar P2
Cobertura
Direcao
B

Vinculo = EL

le =560.00 cm

Esbeltez = 129.

Ndmin = 1.23 tf

ni =0.03

Direcio

Vinculo = RR

le =280.00

Gama-n =1.20

Momentos (kgf.m

Verificagdo longitudinal

Adicionais

Msdcentro

Madtopo =0

199

B 1.4G1+1.4G2+0.98Q+1.4V3+0.84D3
Msdbase = 199

Msd(x) =490 kgf.m
lambdal =
35.00 Mcd = Msd(y) = 74 kgf.m
= 4410. M = kof.
Msdtopo = 33 Madtopo =0 210.0 rd(x) = 796 kgf.m
Lo , _
Msdcentro = 33 | Madcentro =0 Z/ild,mln 3.14 cm Mrd(y) = 120 kgf.m
9 =
H Msdbase = 12 Madbase = 0 , 0.8 % Mrd/Msd=1.63
M2d,min =

lambdal = M2d =28 13
35.00 Med =0
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Dimensionamento da armadura transversal

45

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.08 tf
Td =4 kgf.m
I VBd base = 0.08 tf
Gama-n =1.20

VHd topo = 0.12 tf
VHd base = 0.12 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcéao Cisalhamen OIC
V=008 Td =4 kef. Vd/VRd2 + Té
N VRd2=1193t TRd2 = 448 0.01
Vd=0.12t Td =4 kef. Vd/VRA2 + Td/
! VRd2 = 13.67 t TRd2 = 448 0.02

Armadura ¢

hamento

alhamento

k=1.78

d=11.00c¢

Vel =2.

Ve=3.78t

12

Vsw =0.00 tf

Asw = 0.00 cm*m

d=2186

0=2

A2 tf

Vmin = [

Vsw = 0.00 tf

H
.00 ) P Asw = 0.00 cm*m
cm?m
Ve =4.85tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=10.03 cm?
Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P3
Cobertura
Dados d a
acos da seeao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
) da armadura long
Dire¢io Calculo da esk 0S Maximo
Vinculo =RR
B le =280.00 cm

Ndmin = 1.10 tf

Esbeltez = 64.5¢
sbeltez = 64.5 ni = 0.04

Vinculo = RR Gama-n = 1.20

le =280.00

Dimensionam
Momentos (kgf.
Dire¢ao Verificacdo longitudinal
Adicionais
Madtopo =0
Msdcentro dcentro = 0
66
B G1+G2+0.98Q+1.4V3+0.84D3
Msdbase = 12d;min
166 M2d =34 27 2210.0 Msd(x) = 199 kgf.m
lambdal = Med =0 Msd(y) = 12 kgf.m
85.59
4010.0 Mrd(x) = 795 kgf.m
Msdtopo =13 =
P Madtopo =0 3.14 em? Mrd(y) = 49 kef.m
Msdcentro = = Mld,min =
3 Madeentro =0 0.8 % Mrd/Msd=3.99
H Madbase = 0
Msdbase = 10 M2d,min =
M2d=6 11
lambdal =
35.00 Med =0
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Dimensionamento da armadura transversal

Modelo célculo Esforgos

Inclinacéo bielas Cisalhamento Torcao

VBd topo =0.11 tf

Td =8 kgf.m
1 VBd base = 0.11 tf
Gama-n =1.20
VHd topo = 0.11 tf
45 VHd base =0.11 tf
Gama-n = 1.20

20 de esforcos limites

Direcao Cisalhamen OTC Cisalha

Vd=0.11tf Td = 8 kef. Vd/VRA2 + Te
B

VRd2=11.931t TRA2 = 448 i

Vd=0.11tf Td = 8 kgf. Vd/VRA2 + Td/

0.03

VRd2 =13.67t TRd2 =448

Armadura ¢ hamento

alhamento

d=11.00c¢
Vsw =0.00 tf

Ve0=2.12

k=1.84 Asw = 0.00 cm*m

Ve=3.80t

d=21.00=c

0.=2.42 tf Vsw = 0.00 tf
H
.00 ) P Asw = 0.00 cm*m
cm?m
Ve =4.85tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw =0.15 cm*m Asw =0.15 cm¥m
A90=10.08 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Célculo do Pilar P4
Cobertura
Dados d a
acos da seeao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
Dimensiona da armadura lon
Dire¢io Calculo da es s maxim
Vinculo = EL Msdtopo
fnewio kgfm Ndmax = 2.22
B le = 560.00
¢ o Msdbase Ndmin = 1.26 tf
Esbeltez = 129.
sbeftez kgf.m ni = 0.03
Vinculo =RR Msdtopo Gama-n =1.20
kegf.m
H le =280 Td=
Msdbase cm?)
ez =38.7 kgf.m
Dimensionam : a
Momentos (kgf.m dl,lral
Direcio na Verificagdo longitudinal
I Adicionais inimos al
Msdto Madtopo =0
Msdcentri adcentro = 0 1d,min
201 =36
B se=0 2 1.4G1+1.4G2+0.98Q+1.4V4+0.84D4
Msdbase = 201 M2d,min
M2d = 194 Msd(x) =497 kgf.m
lambdal =
35.00 Med =1 Msd(y) = 55 kgf.m
Msdtopo = 42 Madtopo = 0 4¢10.0 Mrd(x) = 804 kgf.m
Msdcentro = Madcentro = 0 Mld,min | 3.14 cm? Mrd(y) = 89 kgf.m
17 =42
H Madbase = 0 0.8 % Mrd/Msd=1.62
Msdbase = 24 M2d,min
M2d =29 =13
lambdal =
65.37 Med =0
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Dimensionamento da armadura transversal

45

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.08 tf
Td =3 kgf.m
I VBd base = 0.08 tf
Gama-n =1.20

VHd topo = 0.13 tf
VHd base = 0.13 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.08 tf Td =3 kgf. VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.01
Vd=0.13 tf Td =3 kgf. VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.02

Armadura ¢

hamento

alhamento

k=1.79

d=11.00c¢

Vel =2.

Ve=3.78t

12

Vsw =0.00 tf

Asw = 0.00 cm*m

d=2186

0=2

A2 tf

Vmin = [

Vsw = 0.00 tf

H
) P Asw = 0.00 cm*m
cm?m
Ve=4.75tf
Armadura de Armadura
Armadura de torg¢io
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=0.03 cm?

Ae =119.00 cm? Zs=0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Célculo do Pilar P5
Cobertura
Dados d a
acos ¢a secao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgflem®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
Dimensiona ) da armadura long
Dire¢ao Calculo da esbe
Vinculo =RR
fnewio Ndmax = 1.53 tf
B le = 280.00 cm

Ndmin = 0.50 tf

Esbeltez = 64.
sbeltez = 64.59 i = 0.02

Vinculo = RR Gama-n=1.20

le =280.00

omentos (kgf.m)

Direcio Verificagdo longitudinal

Adicionais

Madtopo =0

adcentro =

Msdcentro
B Msdbase = 10 1.4G1+1.4G2+0.98Q+1.4V1+0.84D1
lambdal = M2d =20 =4l 2010.0 Msd(x) =22 kgf.m
35.00
Mcd =0 Msd(y) =466 kgf.m
Msdtopo = 388 Madtopo =0 4010.0 Mrd(x) = 68 kgf.m
Msdcentro = Madcentro = M1d,min 3.14 cm? Mrd(y) = 1432 kgf.m
u 155 0 =27 0.8 % Mrd/Msd=3.08
Msdbase =276 | Madbase =0 | np54 ip
lambdal = M2d =17 -
90.00 Med =1
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.11 tf
Td =20 kgf.m
I VBd base =0.11 tf
Gama-n =1.20

VHd topo = 0.24 tf
45 VHd base = 0.24 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.11tf Td = 20 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.05
Vd =024 tf Td = 20 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.06

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12
k=1.53

Ve=323t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

k=1. ) P Asw = 0.00 cm*m
cm?m
Ve=2.78tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=0.19 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Célculo do Pilar P6
Cobertura
Dados d a
acos da seeao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
Dimensiona ) da armadura long
Dire¢ao Calculo da esbe
Vinculo =RR
fnewo Ndmax = 1.40 tf
B le =280.00 cm

Esbeltez = 64.59

Vinculo = RR

le =280.00

Ndmin = 0.53 tf
ni =0.02

Gama-n = 1.20

Verificacdo longitudinal

Dimensionam
Momentos (kgf.
Dire¢ao
Adicionais
Madtopo =0
Madcentro = 0
B
Msdbase = 20
lambdal =
69.63 Mcd =0 2010.0
Msdtopo =
308 Madtopo =0 4010.0
- = 2
ll\/iszdcentro Madcentro=0 | \pq d.min = 3.14 cm
H Madbase = 0 16 0.8 %
Msdbase = o
354 M2d =11 M2d,min =5
lambdal = Mcd=0
90.00

G1+G2+0.98Q+1.4V3+0.84D3
Msd(x) = 24 kgf.m

Msd(y) =425 kgf.m

Mrd(x) = 79 kgf.m

Mrd(y) = 1380 kgf.m

Mrd/Msd=3.25
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.11 tf
Td =19 kgf.m
I VBd base =0.11 tf
Gama-n =1.20

VHd topo = 0.24 tf
45 VHd base = 0.24 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.11tf Td = 19 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.05
Vd =024 tf Td = 19 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.06

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12
k=129

Ve=272t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

k=1. ) P Asw = 0.00 cm*m
cm?m
Ve=3.321tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=0.18 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P7
Cobertura
Dados d a
acos ¢a secao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
) da armadura long
Dire¢io Calculo da esk 0S Maximo
Vinculo = RR
fnewio Ndmax = 1.69
B le =280.00 cm

Ndmin = 0.83 tf

Esbeltez = 64.5¢
sbettez ni=0.03

Vinculo = EL Gama-n = 1.20

le = 560.00

Momentos (kgf.m

Direcio Verificagdo longitudinal

Adicionais

Madtopo =0

B Msdbase = 20 1.4G1+1.4G2+0.98Q+1.4V3+0.84D3
lambdal = Msd(x) =45 kgf.m
67.65
Med =0 Msd(y) = 530 kgf.m
Msdtopo =32 | Madtopo =0 4010.0 Mrd(x) = 124 kgf.m
Msdcentro = Madcentro = 0 Mld,min | 314 cm? Mrd(y) = 1443 kgf.m
347 =31
H Madbase = 0 0.8 % Mrd/Msd=2.72
Msdbase = 347 M2d,min
M2d =93 =62
lambdal =
37.62 Med = 1
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Dimensionamento da armadura transversal

45

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.11 tf
Td =6 kgf.m
I VBd base =0.11 tf
Gama-n =1.20

VHd topo = 0.13 tf
VHd base = 0.13 tf

Gama-n = 1.20

20 de esforcos limites

Direcao Cisalhamen OTC Cisalha
Vd=0.11tf Td = 6 kgf. VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.02
Vd=0.13 tf Td = 6 kgf. VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.02

Armadura ¢ hamento

alhamento

d=11.00c¢

Ve0=2.12
k=146

Ve=3.09t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

P Asw = 0.00 cm?>m

k=1.50
cm?m
Ve=3.63tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90 =0.06 cm?
Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P8

Cobertura

PERFORMER

PROJETOSE GERENCIAMENTO

Dados da secio
transversal

Dados do concreto

Secdo retangular

b=15.00cm h=25.00
cm

Cobrimento = 3.00 cm

fck = 250.00 kgf/cm?

Ecs =241500 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Fi=2.64

Dimensiona

) da armadura long

Direcao

Calculo da esbe

Vinculo = RR
le =280.00 cm

Esbeltez = 64.59

Vinculo = RR

le =280.00

Ndmax =2.38 tf
Ndmin = 1.21 tf
ni=0.04

Gama-n = 1.20

Verificacdo longitudinal

Dimensionam
Momentos (kgf.
Direcio
Adicionais
Madtopo =0
Msdcentro
B Msdbase = 3
lambdal =
35.00 Med =0 20100
Msdtopo =
316 Madtopo = 0 4610.0
Il\/;ssdcentro = Madcentro =0 | \ry d.min = 3.14 cm?
H Madbase =0 | 27 0.8%
Msdbase = .
187 M2d =18 M2d,min=9
lambdal = Mcd =0
90.00

G1+G2+0.98Q+1.4V3+0.84D3
Msd(x) =4 kgf.m

Msd(y) =464 kgf.m

Mrd(x) = 12 kgf.m

Mrd(y) = 1451 kgf.m

Mrd/Msd=3.13
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.08 tf
Td =13 kgf.m
I VBd base = 0.08 tf
Gama-n =1.20

VHd topo = 0.25 tf
45 VHd base = 0.25 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.08 tf Td = 13 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.04
Vd =025 tf Td = 13 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.05

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12
k=2.00

Ve=423t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

k=1.6 ) P Asw = 0.00 cm*m
cm?m
Ve =4.05tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=0.13 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P9
Cobertura
Dados d a
acos ¢a secao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
) da armadura long
Dire¢io Calculo da esk 0S Maximo
Vinculo = RR
fewto Ndmax =1.71
B le = 280.00 cm

Ndmin = 0.85 tf

Esbeltez = 64.5¢
sbettez ni=0.03

Vinculo = EL Gama-n = 1.20

le = 560.00

Direcio Verificagdo longitudinal

Adicionais

Madtopo =0

adcentro =

Msdcentro
B
Msdbase =9 1 4G1+1.4G2+0.98Q+1.4V3+0.84D3
lambdal = M2d =21 -2 2010.0 Msd(x) = 41 kgf.m
56.25
Mcd =0 Msd(y) = 535 kgf.m
Msdtopo =33 | Madtopo=0 4010.0 Mrd(x) = 112 kgf.m
Msdcentro = I(;/Iadcentro = M1d,min 3.14 cm? Mrd(y) = 1447 kgf.m
q 330 =31 0.8 % Mrd/Msd=2.71
Msdbase =350 | Madbase =01 np> 4 i
_ =63
lambdal = M2d = 94
37.55 Med— 1

CNPJ 58.110.435/0001-79
WhatsApp: (15) 98109-8916
https://performerprojetos.com



PERFORMER

PROJETOSE GERENCIAMENTO

Dimensionamento da armadura transversal

45

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.10 tf
Td =6 kgf.m
I VBd base =0.10 tf
Gama-n =1.20

VHd topo = 0.13 tf
VHd base = 0.13 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.10 tf Td = 6 kgf. VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.02
Vd=0.13 tf Td = 6 kgf. VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.02

Armadura ¢

hamento

alhamento

k=1.54

d=11.00c¢

Vel =2.

Ve=3.26t

12

Vsw =0.00 tf

Asw = 0.00 cm*m

d=2186

0=2

A2 tf

Vmin = [

Vsw = 0.00 tf

H
) P Asw = 0.00 cm*m
cm?m
Ve=3.62tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90 =0.06 cm?
Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Célculo do Pilar P10
Cobertura
Dados d a
acos da seeao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
Dimensiona ) da armadura long
Dire¢ao Calculo da esbe
Vinculo =RR
fnewo Ndmax = 1.42 tf
B le = 280.00 cm

PERFORMER

PROJETOSE GERENCIAMENTO

Esbeltez = 64.59

Vinculo = RR

le =280.00

Ndmin = 0.55 tf
ni =0.02

Gama-n = 1.20

Momentos (kgf.

Verificacdo longitudinal

Dire¢ao
Adicionais
Madtopo =0
Madcentro = 0
B
Msdbase = 27
lambdal =
76.27 Mcd=0 2010.0
Msdtopo =
300 Madtopo =0 4010.0
- = 2
ll\/isldcentro Madcentro=0 | \pq d.min = 3.14 cm
H Madbase = 0 16 0.8 %
Msdbase = o
352 M2d=11 M2d,min =5
lambdal = Mcd=0
90.00

G1+G2+0.98Q+1.4V3+0.84D3
Msd(x) = 33 kgf.m

Msd(y) =422 kgf.m

Mrd(x) = 107 kgf.m

Mrd(y) = 1376 kgf.m

Mrd/Msd=3.26
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PROJETOSE GERENCIAMENTO

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.12 tf
Td =19 kgf.m
I VBd base =0.12 tf
Gama-n =1.20

VHd topo = 0.24 tf
45 VHd base = 0.24 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.12tf Td = 19 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.05
Vd =024 tf Td = 19 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.06

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12
k=126

Ve=2.67t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

k=1. ) P Asw = 0.00 cm*m
cm?m
Ve=3.331tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=0.19 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P11

Cobertura

Dados da secio

Dados do concreto
transversal

Secdo retangular fek = 250.00 kgfiom?

b=1500cm h=2500 | Ecs=241500kgf/em®

cm Peso especifico = 2500.00 kgf/m?

Cobrimento = 3.00 cm Fi=2.64

) da armadura long

Dire¢io Calculo da esk 0S Maximo

Vinculo = EL
fewio Ndmax =1.07

B le= .
e =560.00 cm Ndmin = 0.41 tf

Esbeltez = 129.
sbeltez 9 ni = 0.02

Vinculo = RR Gama-n = 1.20

le =280.00

Direcio Verificagdo longitudinal

Adicionais

Madtopo =0

adcentro =

B
Msdbase = 139 1.4G1+1.4G2+0.98Q+1.4V1+0.84D1
Jambdal = M2d=102 |~ 2010.0 Msd(x) = 291 kgf.m
3835 Med =0 Msd(y) = 33 kef.m
Madtopo =0 4¢10.0 Mrd(x) = 756 kgf.m
Msdtopo = 14
Medeentro 14 Madcentro = | 14 d,min 3.14 cm? Mrd(y) = 86 kgf.m
sdcentro =
" ‘ =20 0.8 % Mrd/Msd=2.60
Msdbase = 11 Madbase =0 M2d.min
lambdal = M2d =14 =
35.00
Mcd=0
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PERFORMER

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.05 tf
Td =6 kgf.m
I VBd base = 0.05 tf
Gama-n =1.20

VHd topo = 0.22 tf
45 VHd base = 0.22 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.05tf Td = 6 kgf. Vd/VRA2 + Te
’ VRd2=11.93t TRA2 = 448 0.02
Vd=0.22tf Td = 6 kgf. VA/VRA2 + Td/

VRd2 =13.67t TRd2 =448

0.03

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12

k=148

Vec=3.14t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

P Asw = 0.00 cm?>m

k=
cm?m
Ve=3.221tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90 =0.06 cm?
Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P12
Cobertura
Dados d a
acos ¢a secao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
) da armadura long
Dire¢io Calculo da esk 0S Maximo
Vinculo = EL
fnewio Ndmax = 1.06
B le =560.00 cm

Ndmin = 0.39 tf

Esbeltez = 129.

ni =0.02

Vinculo = RR

Gama-n =1.20

le =280.00

Direcio Verificagdo longitudinal

Adicionais

Msdcentro =

132
B
Msdbase — 1.4G1+1.4G2+0.98Q+1 4V2+0.84D2
132 M2d=101 |0 20100 Msd(x) = 280 kgf.m
lambdal =
Mcd=0 Msd(y) = 24 kgf.m
37.75 ® g
4010.0 Mrd(x) = 759 kgt.m
Msdtopo =7 | Madtopo=0
3.14 cm? Mrd(y) = 65 kgf.m
Msdcentro = Madeentro = MI1d,min =
0 0.8 % Mrd/Msd=2.72
7 19
H
Msdbase = 4 | Madbase=0 M2d,min =
_ 6
lambdal = | M2d=13
35.00 Med -0
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PROJETOSE GERENCIAMENTO

PERFORMER

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.05 tf
Td =5 kgf.m
I VBd base = 0.05 tf
Gama-n =1.20

VHd topo = 0.24 tf
45 VHd base = 0.24 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.05tf Td =5 kef. Vd/VRA2 + Te
’ VRd2=11.93t TRA2 = 448 0.02
Vd=0.24tf Td =5 kgf. VA/VRA2 + Td/

VRd2 =13.67t TRd2 =448

0.03

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12

k=1.56

Ve=330t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

P Asw = 0.00 cm?>m

k=
cm?m
Ve=3.20tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90 =10.05 cm?
Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P13

Cobertura

Dados da secio

Dados do concreto
transversal

Secdo retangular fek = 250.00 kgfiom?

b=1500cm h=2500 | Ecs=241500kgf/em®

cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64

) da armadura long

Dire¢io Calculo da esk 0S Maximo

Vinculo = EL
fewio Ndmax = 1.06

B le= .
e =560.00 cm Ndmin = 0.41 tf

Esbeltez = 129.

ni =0.02

Vinculo = RR Gama-n = 1.20

le =280.00

Direcio Verificagdo longitudinal

Adicionais

Msdcentro
138

17

B _
Il\gzdbase - M2d,min = 1.4G1+1.4G2+0.98Q+1.4V2+0.84D2
M2d =102 206100 Msd(x) = 289 kgf.m
lambdal =
38.28 Mecd =0 Msd(y) = 30 kgf.m
Msdtopo = Madtopo = 0 4010.0 Mrd(x) = 757 kgf.m
11
Madcentro = M1d.min = 3.14 cm? Mrd(y) = 78 kgf.m
Msdcentro= | ’
u 1 20 0.8% Mrd/Msd=2.62
Madbase = 0 o
Msdbase = 8 16\/12d,m1n
M2d = 14
lambdal =
35.00 Med =0
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PROJETOSE GERENCIAMENTO

PERFORMER

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.06 tf
Td =6 kgf.m
I VBd base = 0.06 tf
Gama-n =1.20

VHd topo = 0.22 tf
45 VHd base = 0.22 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.06tf Td = 6 kgf. Vd/VRA2 + Te
’ VRd2=11.93t TRA2 = 448 0.02
Vd=0.22tf Td = 6 kgf. VA/VRA2 + Td/

VRd2 =13.67t TRd2 =448

0.03

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12

k=1.51

Ve=320t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

P Asw = 0.00 cm?>m

k= 4
cm?m
Ve=3.25tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90 =0.06 cm?
Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P14
Cobertura
Dados d a
acos da seeao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgflem®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm i=2.64
Dimensiona ) da armadura long
Dire¢ao Calculo da esbe
Vinculo =RR
fneuto Ndmax = 1.54 tf
B le = 280.00
¢ em Ndmin = 0.62 tf
Esbeltez = 64.
sbeltez = 64.59 ni=002
Vinculo = RR Gama-n=1.20
le =280.00

Direcio

omentos (kgf.m)

Adicionais

Verificagdo longitudinal

Madtopo =0

adcentro =

Msdcentro
B Msdbase = 110
lambdal = M2d =30 =43
89.44
Mcd =1
Madtopo =0
Msdtopo = 76
Madcentro = ;
M1
Msdcentro =38 | _ Zg,mm
H Msdbase = 18 Madbase = 0 M2d.min
lambdal = M2d =11 =
55.38
Mcd=0

4¢10.0

3.14 cm?

0.8 %

1.4G1+1.4G2+0.98Q+1.4V2+0.84D2
Msd(x) = 198 kgf.m

Msd(y) =91 kgf.m

Mrd(x) = 726 kgf.m

Mrd(y) = 335 kgf.m

Mrd/Msd=3.66
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.10 tf
Td =30 kgf.m
I VBd base =0.10 tf
Gama-n =1.20

VHd topo = 0.19 tf
45 VHd base = 0.19 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.10 tf Td = 30 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.08
Vd=0.19 tf Td = 30 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.08

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12
k=129

Ve=274t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

k=14 ) P Asw = 0.00 cm*m
cm?m
Ve=342tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=10.29 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Célculo do Pilar P15
Cobertura
Dados d a
acos ¢a secao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgflem®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
Dimensiona ) da armadura long
Dire¢ao Calculo da esbe
Vinculo = EL
fnewio Ndmax = 3.13 tf
B le =560.00 cm

Ndmin = 1.83 tf

Esbeltez = 129.17
sbettez ni =0.05

Vinculo = RR Gama-n=1.20

le =280.00

omentos (kgf.m)

Direcio Verificagdo longitudinal

Adicionais

Madtopo =0

adcentro =

B
Msdbase = 193 1.4G1+1.4G2+0.98Q+1.4V3+0.84D3
lambdal = M2d=288 | 7 26100 Msd(x) = 579 kgf.m
35.00 Med =2 Msd(y) = 127 kegf.m
Madtopo =0 4¢10.0 Mrd(x) = 819 kgf.m
Msdtopo = 148
Madcentro = M1d.min 3.14 cm? Mrd(y) = 179 kgt.m
Msdcentro = 65 ’
" T ‘ =58 0.8 % Mrd/Msd=1.41
Msdbase = 59 Madbase = 0 M2d.min
lambdal = M2d = 40 =19
63.37
Mcd =1
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.07 tf
Td =10 kgf.m
I VBd base = 0.07 tf
Gama-n =1.20

VHd topo = 0.22 tf
45 VHd base = 0.22 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.07 tf Td = 10 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.03
Vd=0.22tf Td = 10 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.04

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12
k=2.00

Ve=423t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

k=1. ) P Asw = 0.00 cm*m
cm?m
Ve=3.71tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=10.09 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Célculo do Pilar P16
Cobertura
Dados d a
acos da seeao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
Dimensiona ) da armadura long
Dire¢ao Calculo da esbe
Vinculo =RR
fnewo Ndmax = 3.49 tf
B le = 280.00 cm

PERFORMER

PROJETOSE GERENCIAMENTO

Esbeltez = 64.59

Vinculo = RR

le =280.00

Ndmin = 2.00 tf
ni = 0.05

Gama-n = 1.20

Momentos (kgf.

Verificacdo longitudinal

Direcio
Adicionais
Madtopo =0
Madcentro = 0
B
Msdbase = 25
lambdal =
2310.0
68.00 Med =
Msdtopo =
183 Madtopo = 0 4010.0
Msdcentro = Madcentro =0 | M1d,min = 3.14 cm?
128 47
H Madbase =0 0.8 %
Msdbase = M2d,min =
320 M2d =24 15
lambdal = Med =0
81.54

G1+G2+0.98Q+1.4V4+0.84D4
Msd(x) =31 kgf.m

Msd(y) =385 kgf.m

Mrd(x) = 121 kgf.m

Mrd(y) = 1518 kgf.m

Mrd/Msd=3.95
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Dimensionamento da armadura transversal

45

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.11 tf
Td =10 kgf.m
I VBd base =0.11 tf
Gama-n =1.20

VHd topo = 0.18 tf
VHd base = 0.18 tf

Gama-n = 1.20

20 de esforcos limites

Direcao Cisalhamen OTC Cisalha
Vd=0.11tf Td = 10 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.03
Vd=0.18 tf Td = 10 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.04

Armadura ¢

hamento

alhamento

Vel =2.
k=1.72

Ve=3.6

d=11.00c¢

12

3t

Vsw =0.00 tf

Asw = 0.00 cm*m

0.=2.

d=21.00=c

Vmin = [

42 tf

Vsw = 0.00 tf

H
.00 ) P Asw = 0.00 cm*m
cm?m
Ve =4.85tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=10.09 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12

CNPJ 58.110.435/0001-79
WhatsApp: (15) 98109-8916
https://performerprojetos.com




PERFORMER

PROJETOSE GERENCIAMENTO

Calculo do Pilar P17
Cobertura
Dados d a
acos da seeao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgf/em®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
) da armadura long
Dire¢io Calculo da esk 0S Maximo
Vinculo = EL
B le =560.00 cm

Ndmin = 1.84 tf

Esbeltez = 129.
sbettez ni =0.05

Vinculo = RR Gama-n = 1.20

le =280.00

Direcio Verificagdo longitudinal

Adicionais

Madtopo =0

Msdcentro

202

B 1.4G1+1.4G2+0.98Q+1.4V4+0.84D4
Msdbase = 202

Msd(x) = 588 kgf.m
lambdal =
35.00 Mcd =2 Msd(y) = 103 kgf.m
= 4410. M = 826 kof.
Msdtopo = 102 | Madtopo =0 010.0 rd(x) = 826 kgf.m
. , _
Msdcentro = 46 | Madcentro =0 i/lsl ;1,m1n 3.14 cm Mrd(y) = 144 kgf.m
9 =
H Msdbase = 39 Madbase =0 ’ 0.8% Mrd/Msd=1.40
M2d,min

lambdal = M2d =40 =19
60.23 Med = 1

CNPJ 58.110.435/0001-79
WhatsApp: (15) 98109-8916
https://performerprojetos.com



PERFORMER

PROJETOSE GERENCIAMENTO

Dimensionamento da armadura transversal

45

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.08 tf
Td =5 kgf.m
I VBd base = 0.08 tf
Gama-n =1.20

VHd topo = 0.19 tf
VHd base = 0.19 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.08 tf Td =5 kgf. VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.02
Vd=0.19 tf Td =5 kgf. VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.03

Armadura ¢

hamento

alhamento

k=2.00

d=11.00c¢

Vel =2.

Ve=423t

12

Vsw =0.00 tf

Asw = 0.00 cm*m

d=2186

0=2

A2 tf

Vmin = [

Vsw = 0.00 tf

H
) P Asw = 0.00 cm*m
cm?m
Ve=4.10tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90 =10.05 cm?
Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo do Pilar P18
Cobertura
Dados d a
acos da seeao Dados do concreto
transversal
Secdo retangular fek = 250.00 kgfiom?
b=1500cm h=2500 | Ecs=241500kgflem®
cm Peso especifico = 2500.00 kgf/m?
Cobrimento = 3.00 cm Fi=2.64
Dimensiona ) da armadura long
Dire¢ao Calculo da esbe
Vinculo =RR
fneuto Ndmax = 1.86 tf
B le =280.00
¢ em Ndmin = 0.85 tf
Esbeltez = 64.59
sbettez ni =0.03
Vinculo = RR Gama-n=1.20
le =280.00

Direcio

Adicionais

Msdcentro

Madtopo =0

Verificagdo longitudinal

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

122
B
Msdbase = 201
Msd(x) =367 kgf.m
lambdal =
90.00 Mcd = Msd(y) = 83 kgf.m
= 4010. M = kef.
Msdtopo = 70 Madtopo =0 010.0 rd(x) = 770 kgf.m
. , _
Msdcentro = 33 | Madcentro =0 ZI; j,mln 3.14 cm Mrd(y) = 175 kgf.m
9 =
H Msdbase = 22 Madbase =0 ’ 0.8 % Mrd/Msd=2.10
M2d,min
lambdal = M2d =11 =11
57.27 Med =0
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo =0.18 tf
Td =30 kgf.m
I VBd base = 0.18 tf
Gama-n =1.20

VHd topo = 0.19 tf
45 VHd base = 0.19 tf

Gama-n = 1.20

20 de esforcos limites

Cisalha

Direcao Cisalhamen OTC
Vd=0.18 tf Td = 30 kgf VaVRI + T}
? VRd2 = 11.93 t TRd2 = 448 0.08
Vd=0.19 tf Td = 30 kgf VAVRA2 + Td!
. VRd2 = 13.67 t TRd2 = 448 0.08

Armadura ¢

hamento

alhamento

d=11.00c¢

Ve0=2.12
k=1.15

Ve=243t

Vsw =0.00 tf

Asw = 0.00 cm*m

d=21.00=c

0.=2.42 tf

Vsw = 0.00 tf

k=1. ) P Asw = 0.00 cm*m
cm?m
Ve=3.72tf
Armadura de Armadura
Armadura de torcio
fretagem final
Armadura
Dados Topo Base Topo Centro/Base
tor¢ao
he=4.69 cm Zr=0.00 tf Zr=0.00 tf Asw = 1.54 cm¥m Asw = 1.54 cm*m
A90=10.29 cm?

Ae =119.00 cm? Zs =0.00 tf Zs=0.00 tf 95.0c/12 95.0c/12
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Calculo dos Pilares

PERFORMER

PROJETOSE GERENCIAMENTO

fck =250.00 E =241500 Peso Espec = 2500.00
VIGA SUPERIOR kgf/em? kgf/em? kgf/m?
Lance 2 cobr =3.00 cm
vine
Nd max Msd(x) Mrd(x) Asb
Secio esb B
Pilar Nd min Msd(y) Mrd(y) Mrd/Msd As h
(cm) vine
(th (kgf.m) (kgf.m) (cm?)
1.57
1 (2210.0)
P1
340 1087 1.57
(2210.0)
1.57
490 796 2 ¢ 10.0)
P2 1.63
74 120 1.57
(2210.0)
1.57
199 7 (2210.0)
P3 3.99
12 49 1.57
(2210.0)
1.57
497 804 (2210.0)
P4 1.62
55 89 1.57
(2210.0)
1.57
15.00
64.59 1.53 22 68 (2210.0)
P5 X 3.08
RR 0.50 466 1432 1.57
25.00
38.75 (22 10.0)
RR 1.57
15.00
64.59 1.40 24 79 (2210.0)
P6 X 3.25
RR 0.53 425 1380 1.57
25.00
38.75 (2210.0)
P7 15.00 RR 1.69 45 124 2.72 1.57
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X 64.59 0.83 530 1443 (20 10.0)
25.00 EL 1.57
77.50 (2 0 10.0)
RR 1.57
15.00
64.59 2.38 4 12 (20 10.0)
P8 X 3.13
RR 1.21 464 1451 1.57
25.00
38.75 (20 10.0)
RR 1.57
15.00
41 112 (2 0 10.0)
P9 2.71
535 1447 1.57
(20 10.0)
1.57
33 107 (2 0 10.0)
P10 3.26
422 1376 1.57
26 10.0)
1.57
291 756 (20 10.0)
Pl
33 86 1.57
(2 0 10.0)
1.57
280 759 (20 10.0)
P12 2.72
24 65 1.57
(2 0 10.0)
1.57
289 757 (20 10.0)
P13 2.62
30 78 1.57
38.75 (20 10.0)
RR 1.57
15.00
64.59 1.54 198 726 (20 10.0)
P14 X 3.66
RR 0.62 91 335 1.57
25.00
38.75 (20 10.0)
15.00 EL 1.57
3.13 579 819
P15 X 129.17 1.41 (2 610.0)
1.83 127 179
25.00 RR 1.57
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é) PERFORMER

38.75 (20 10.0)
RR 1.57
15.00
64.59 3.49 31 121 (2 0 10.0)
P16 X 3.95
RR 2.00 385 1518 1.57
25.00
38.75 (20 10.0)
EL 1.57
15.00
129.17 3.06 588 826 (20 10.0)
P17 X 1.40
RR 1.84 103 144 1.57
25.00
(20 10.0)
1.57
3 (20 10.0)
P18
83 175 1.57
(20 10.0)
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Quadro de Cargas e Taxa de Compressdao Permanente nos Pilares

VIGA SUPERIOR
Taxa de Taxa de
Pilares Secdo (cm) Nmax (tf) Nmin (tf) Nperm (tf) compressio compressio
(bruta) (homogeneizada)

P1 15x25 0.90 0.00 1.12 0.02 0.01
P2 15x25 1.30 0.00 1.82 0.03 0.02
P3 15x25 1.45 0.00 1.87 0.03 0.02
P4 15x25 0.03 0.02
P5 15x25 0.01
P6 15x25 0.84 0.01
P7 15x25 1.01 0.02
P8 0.02
P9

P10

P11

P12

P13

P14

P15

P16

P17

P18
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Viaos Nos
Viga Md Md Avisos
As Als As Als
(kgf.m) (kgf.m)
-343.78 208.0
248.47 2080
-508.56 2080
190.81 208.0
Vi1 -460.07 2¢8.0 123
204.19 208.0
-531.24 208.0
256.56 2080

151.50 208.0
-182.25 208.0
-266.85 208.0

128.30 208.0
-303.86 208.0

' 90.74 208.0 123

-244.72 208.0

125.63 208.0
-158.95 208.0
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Esforcos da viga V1

fck =250.00

kef/om? Ecs = 241500 kgt/cm?

Cobrimento = 3.00

om Peso especifico = 2500.00 kgf/m*

Dados

Pilar

Trecho

Carga distribuida - Carga distribuida -
Lajes (*

Temperatura

P1

Retracao

(%0)

P2

P5

CNPJ 58.110.435/0001-79
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Envoltoria
Esfor¢o axial
Pilar vd Rmax Mdmax Md+ Md-
Nd Rd
Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)
P1 0.47
-343.78
1 0.17 0.00 0.79 248.47
-508.56
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Esforgos da Viga V2

fck =250.00

kef/om? Ecs = 241500 kgt/cm?

Cobrimento = 3.00
cm

Peso especifico = 2500.00 kgf/m?

Dados

Pilar

Trecho

Lajes

= Acid.

(kgf/m)

Temperatura
Caso T1

p T2

Retracao

(%0)

P6

P7

P8

P9

P10
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Envoltoria
Esfor¢o axial
Pilar vd Rmax Mdmax Md+ Md-
Nd Rd
Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)
P6 0.24
43.47 -166.27
1 0.06 0.00 0.53 153.80
-369.67
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Esforcos da Viga V3

fck =250.00

kef/om? Ecs = 241500 kgt/cm?

Cobrimento = 3.00
cm

Peso especifico = 2500.00 kgf/m?

Dados

Pilar

Trecho

Lajes

= Acid.

(kgf/m)

Temperatura
Caso T1

p T2

Retracao

(%0)

P14

P15

P16

P17

P18

CNPJ 58.110.435/0001-79
WhatsApp: (15) 98109-8916
https://performerprojetos.com




é) PERFORMER
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Envoltoria
Esforgo axial
Pilar vd Rmax Mdmax Md+ Md-

Nd Rd

Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)

P14 0.45
32.72 -176.73
1 0.07 -0.01 1.08 263.67
-741.64
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Esforcos da Viga V4
fck =250.00
— 2
kef/om? Ecs = 241500 kgf/cm’
CCIzbrlmento =300 Peso especifico = 2500.00 kgf/m?
Dados
Temperatura
Apoio Larg
Pilar Retracao
lelo Barra
Trecho (%o)

(kgf/m)

P14

P11

P1
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Envoltoria
Esforgo axial
Pilar vd Rmax Mdmax Md+ Md-

Nd Rd

Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)

P14 0.18
91.85 -266.08
1 0.08 -0.01 0.34 133.92
21.36 -310.93
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Esforcos da Viga V5
fck =250.00
— 2
kef/om? Ecs = 241500 kgf/cm’
CCIzbrlmento =300 Peso especifico = 2500.00 kgf/m?
Dados
Temperatura
Apoio Larg
Pilar Retracao
lelo Barra
Trecho (%o)

(kgf/m)

P16

P3
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Envoltoria
Esforgo axial
Pilar vd Rmax Mdmax Md+ Md-

Nd Rd

Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)

P16 0.18
95.71 -307.48
1 0.06 -0.04 0.34 130.06
43.46 -318.61
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Esforcos da Viga V6
fck =250.00
— 2
kef/om? Ecs = 241500 kgf/cm’
CCIzbrlmento =300 Peso especifico = 2500.00 kgf/m?
Dados
Temperatura
Apoio Larg
Pilar Retracao
lelo Barra
Trecho (%o)

(kgf/m)

P18

P13

P5
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Envoltoria
Esforgo axial
Pilar vd Rmax Mdmax Md+ Md-

Nd Rd

Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)

P18 0.18
82.96 -266.85
1 0.07 0.00 0.34 128.30
19.52 -303.86
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Resultados da Viga V1
fck =250.00
— 2
kef/om? Ecs = 241500 kgf/cm’
Sri)lbrlmento =300 Peso especifico = 2500.00 kgf/m?
Dados Resultados
Apoio As esq As dir
Pilar Secio As Inf Asw min Asw Pele | Fissura
lelo trecho
Trecho (cm) (cm?) (cm?) (mm)
(cm)
Pl 25.00 0.02
15.00
2080
1 50c/12 0.01
P2 0.04
2 0.01
P3 0.04
3 0.01
P4 25.00 0.05
0.60
15.00
2080
4 330.00 X 050c/12 0.01
0.56
25.00
2080
P5 25.00 0.02
0.56
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Resultados da Viga V2

fck =250.00
kgf/em?

Cobrimento = 3.00

PERFORMER

PROJETOSE GERENCIAMENTO

Ecs = 241500 kgt/cm?

Peso especifico = 2500.00 kgf/m?

cm

Dados Resultados
Apoio As esq As dir
Pilar Secio As Inf Asw min Asw Pele | Fissura
lelo trecho
Trecho (cm) (cm?) (cm?) (mm)
(cm)

P6 15.00 0.00

15.00

2080
1 50c¢/12 0.00
P7 0.03
2 0.01
P8 0.03
3 0.01
P9 15.00 0.03
0.56
15.00
2080
4 292.68 X 050c/12 0.00
0.56
25.00
2080
P10 15.00 0.00
0.56
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Resultados da Viga V3
fck =250.00
— 2
kef/om? Ecs = 241500 kgf/cm’
Sri)lbrlmento =300 Peso especifico = 2500.00 kgf/m?
Dados Resultados
Apoio As esq As dir
Pilar Secio As Inf Asw min Asw Pele | Fissura
lelo trecho
Trecho (cm) (cm?) (cm?) (mm)
(cm)
P14 15.00 0.00
15.00
2080
1 5.0c¢/15 0.01
P15 0.08
2 0.03
P16 0.08
3 0.01
P17 25.00 0.07
0.74
15.00
2080
4 337.50 X 950c/15 0.03
0.68
30.00
2080
P18 15.00 0.01
0.68
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Resultados da Viga V4
fck =250.00
— 2
kef/om? Ecs = 241500 kgf/cm’
CCIzbrlmento =300 Peso especifico = 2500.00 kgf/m?
Dados Resultados
Apoio As esq As dir
Pilar Secio As Inf Asw min Asw Pele | Fissura
lelo trecho
Trecho (cm) (cm?) (cm?) (mm)
(cm)
P14 25.00 0.00
15.00
2080
1 50c¢/12 0.00
P11 0.01
2 0.00
P6 0.01
3 5.0c¢/12 0.00
Pl 15.00 0.00
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Resultados da Viga V5
fck =250.00
— 2
kef/om? Ecs = 241500 kgf/cm’
CCIzbrlmento =300 Peso especifico = 2500.00 kgf/m?
Dados Resultados
Apoio As esq As dir
Pilar Secio As Inf Asw min Asw Pele | Fissura
lelo trecho
Trecho (cm) (cm?) (cm?) (mm)
(cm)
P16 25.00 0.01
15.00
2080
1 50c¢/12 0.00
P12 0.01
2 0.00
P8 0.01
3 5.0c¢/12 0.00
P3 15.00 0.00

CNPJ 58.110.435/0001-79
WhatsApp: (15) 98109-8916
https://performerprojetos.com




PERFORMER

PROJETOSE GERENCIAMENTO

Resultados da Viga V6
fck =250.00
— 2
kef/om? Ecs = 241500 kgf/cm’
CCIzbrlmento =300 Peso especifico = 2500.00 kgf/m?
Dados Resultados
Apoio As esq As dir
Pilar Secio As Inf Asw min Asw Pele | Fissura
lelo trecho
Trecho (cm) (cm?) (cm?) (mm)
(cm)
P18 25.00 0.00
15.00
2080
1 50c¢/12 0.00
P13 0.01
2 0.00
P10 0.01
3 5.0c¢/12 0.00
P5 15.00 0.00
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Célculo da viga V1
lf;l;;;fo'oo Ecs = 241500 kgf/cm?
cCIi)lbrimento =300 Peso especifico = 2500.00 kgf/m?
DIMENSIONA O DAARMAD IVA
Vao icacio Veri
Secio Flexio orcao ial axi Final
trechos ressiao) (trac
s=0.56 cm?
(208.0 - 1.01
T F tf om’)
retangular, gfm s GE d=21.10cm
! As=0.46¢c k % armad. = 0.27
bw A's=0.00c 5 om?
H b= yLN =0.89 0 om?
y 55 cm F=0.00tf
M =170 kgf.m
fiss = 0.01 mm
As=0.56 cm?
(268.0 - 1.01
Md = 417 Fd=0.151 cnr’)
retangular kgf.m situacdo: GE d=21.10cm
2 As =0.46 cm? Meq = 13 kgf.m % armad. = 0.27
bw=1500cm | A'S=000cm’ As=0.19 cm?
P2 ase0em | YIN-O089em A's = 0.00 cm?
yLN = 0.43 cm F=0.00tf
M =136 kgf.m
fiss=0.01 mm
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Md =417 Fd=0.16 tf
retangular kgf.m situacdo: GE
3 As =0.46 cm? Meq = 14 kef.m
bw=1500cm | A's=000cm? As =020 cm?
S O S A's =0.00 om?
yLN =0.46 cm
Md =417
retangular kgf.m
4 As=046¢c
bw=1500cm | A's=000¢
e has0em | IN-0®

As=0.56 cm?

(208.0-1.01
cm?)

d=21.10cm

% armad. = 0.27

F=0.00tf
M = 144 kgf.m

fiss =0.01 mm

As =0.56 cm?

(208.0 - 1.01
cm?)

d=21.10 cm

o armad. = 0.27

F=0.00tf
M = 176 kgf.m

fiss =0.01 mm

URA NEGATIVA

(compressio)

Md =417 kgf.m
As =0.46 cm?
A's =0.00 cm?

yLN =0.89 cm

Meq = 14 kgf.m

As=0.36 cm?
A's =0.00 cm?

yLN =0.76 cm

As=10.56 cm?

(208.0 - 1.01 cm?)

% armad. = 0.27

M =206 kgf.m

fiss = 0.02 mm

CNPJ 58.110.435/0001-79
WhatsApp: (15) 98109-8916
https://performerprojetos.com



PERFORMER

PROJETOSE GERENCIAMENTO

Fd=0.17tf
Md =509 kgf.m

situa¢do: GE
As=0.57 cm?

Meq = 14 kgf.m
A's =0.00 cm?

As=0.55 cm?
yLN =1.09 cm

A's =0.00 cm?

yLN=1.12 cm
Md =460 kgf.m
As=0.51 cm?
A's =0.00 cm?
yLN=0.98 cm

As=0.57 cm?
(208.0 - 1.01 cm?)
d=21.10cm

% armad. = 0.27

F=0.00tf

M =328 kgf.m

fiss = 0.04 mm

531 kgf.m
.60 cm?

.00 cm?

(208.0 - 1.01 cm?)
d=21.10 cm

% armad. = 0.27

F=0.00tf
M =344 kgf.m

fiss = 0.05 mm

Md =417 kgt.m
As =0.46 cm?
A's =0.00 cm?

yLN =0.89 cm

Fd=0.18tf
situa¢do: GE
Meq =16 kgf.m
As=0.38 cm?
A's=0.00 cm?

yLN =0.80 cm

As =0.56 cm?
(208.0 - 1.01 cm?)
d=21.10cm

% armad. = 0.27
F=0.00tf

M =217 kgf.m

fiss = 0.02 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacao bielas 45
Verificacido de esforg¢os limites
Viao
Cisalhamento Torc¢ao Cisalhamento + Tor¢ao
trechos

1 Vd=10.79 tf Td = 13 kgf.m VAd/VRA2 + Td/TRA2 =
-1 VRd2 = 13 Rd2.=466kg 0.09

2 Vd=0.74tf Td =13 kgf.m Va
22 VRd2=13.73 t TRd2 =466 | 0.08

3 Vd=0.75tf Td = 13 kgf Vd/VRA2 + Te
3-3 VRd2 = 13.73 t TRA2 = 466 0.08

4 Vd=0.81tf Td = 13 kgf. VA/VRA2 + Td/
44 VRd2=13.73 t TRd2 = 466 0.09

Vio ADURA I LHAMENT( URA DE TORCAO
Armad. a Armad. a Armad. de
rmad. minim dos torcio
trechos esquerda di tor¢ao
| d= n = 2.84 tf
in=1.54 cm
k 0s)
1-1
c/ 12
d=21. 1=2.84 tf
2
Vc0=2.44 1.54 ¢
k=1.02 (2 ramos)
2-2
¢5.0c/12
N d=21.10 cm Vmin =2.84 tf
Vc0 =244 tf Aswmin = 1.54 cm?
k=1.02 (2 ramos)
3-3
¢5.0c/12
4 d=21.10 cm Vmin =2.84 tf
Vc0=2.44tf Aswmin = 1.54 cm?
k=1.02 (2 ramos)
4-4
¢50c/12
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Ecs = 241500 kgt/cm?

Cobrimento = 3.00

cm

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vio Verifica¢ido acio
Secio Flexio or¢ao == Final
trechos ressiao) (tr:
s =0.56 cm?
208.0 - 1.01
Md =417 6t ™)
retangular kgf.m s :GE d=21.10em
1
[ kef.m % armad. = 0.27
bw = 15. A's=000c 6 cm?
1-1
h=2 yLN =0.89 0
33 em F=0.00tf
M =92 kgf.m
fiss = 0.00 mm
As=0.56 cm?
(208.0- 1.01
d=417 8 tf bt
retangular s :GE d=21.10cm
2
As=0. Meq = 7 kegf-m % armad. = 0.27
bw=1500cm | A'S=0.00cm’ As=021 cm?
2-2
h =25.00 cm yLN=0.89 cm A's =0.00 cm?
yLN = 0.43 cm F=0.00tf
M =140 kgf.m
fiss =0.01 mm
Md =417 As=0. 2
3 retangular Fd =0.09 tf 5056 cm
kgf.m
ituacio: GE (208.0-1.01
As = 0.46 cm? stiuagao: cm?)
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3-3 bw = 15.00 cm A's =0.00 cm? Meq =7 kgf.m d=21.10cm
h=25.00 cm yLN =0.89 cm As=0.21 cm? % armad. = 0.27
A's=0.00 cm?
yLN =0.44 cm
F=0.00tf
M =141 kgf.m
fiss = 0.01 mm
As=0.56 cm?
(2¢8.0 - 1.01
Md = 417 Fd =007 tf o)
retangular kgf.m situacdo: GE d=21.10em
4 As=046¢ % armad. = 0.27
bw=15.00cm | AS=0.00¢
4_4 h=25.00 cm YLN =0.89

=0.00 tf
=101 kgf.m

fiss = 0.00 mm

URA NEGATIVA

Final
(compressao)
As=0.56 cm?
(208.0 - 1.01 cm?)
Fd=10.06 tf
Md =417 kgf.m d=21.10cm
situacdo: GE
As=0.46 cm? % armad. = 0.27
Meq =5 kgf.m
A's=0.00 cm?
As=0.17 cm?
yLN =0.89 cm
A's=0.00 cm?
F=0.00 tf
yLN =0.36 cm
M=71kgfm
fiss = 0.00 mm
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Fd=0.08 tf
Md =417 kgf.m

situagdo: GE
As=0.46 cm?

Meq =7 kgf.m
A's=0.00 cm?

As=0.42 cm?
yLN =0.89 cm

A's=0.00 cm?

yLN =0.83 cm
Md = 447 kgf.m
As=0.50 cm?
A's =0.00 cm?

yLN =0.95 cm

As=10.56 cm?
(208.0 - 1.01 cm?)
d=21.10cm

% armad. = 0.27

F=0.00tf

M =250 kgf.m

fiss = 0.03 mm

yLN =0.84 cm

(208.0 - 1.01 cm?)

d=21.10cm

% armad. = 0.27

F=0.00tf
M =254 kgf.m

fiss = 0.03 mm

Md =417 kgf.m
As =10.46 cm?
A's =0.00 cm?

yLN =0.89 cm

Fd=0.07 tf
situagdo: GE
Meq = 6 kgf.m
As=0.19 cm?
A's =0.00 cm?

yLN =0.39 cm

As =0.56 cm?
(208.0 - 1.01 cm?)
d=21.10cm

% armad. = 0.27
F=0.00tf

M =79 kgft.m

fiss = 0.00 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacao bielas 45
Verificacido de esforg¢os limites
Viao
Cisalhamento Torc¢ao Cisalhamento + Tor¢ao
trechos

1 Vd=0.53tf Td =11 kgf.m VAd/VRA2 + Td/TRA2 =
-1 VRd2 = 13 Rd2.=466kgtm 0.06

2 Vd=0.59 tf Td =7 kgf.m Va
22 VRd2=13.73 t TRd2 =466 | 0.06

3 Vd=0.59 tf Td = 7 kef. Vd/VRA2 + Te
3-3 VRd2 = 13.73 t TRA2 = 466 0.06

4 Vd=0.55tf Td = 11 kgf VA/VRA2 + Td/
44 VRd2=13.73 t TRd2 = 466 0.06

Vio ADURA I LHAMENT( URA DE TORCAO
Armad. a Armad. a Armad. de
rmad. minim dos torcio
trechos esquerda di tor¢ao
d= n = 2.84 tf
1
in=1.54c
k= 05)
1-1
c/ 12
d=21.1¢ 1=2.84 tf
2
Ve0=2.44t Aswmin=1.54 ¢
k=1.01 (2 ramos)
2-2
¢5.0c/12
d=21.10 cm Vmin = 2.84 tf
3
V0 =2.44tf Aswmin = 1.54 cm?
k=1.01 (2 ramos)
3-3
¢5.0c/12
d=21.10 cm Vmin = 2.84 tf
4
V0 =2.44tf Aswmin = 1.54 cm?
k=1.01 (2 ramos)
4-4
05.0c/12
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Célculo da viga V3

fck =250.00
kgf/em?

PERFORMER

PROJETOSE GERENCIAMENTO

Ecs = 241500 kgt/cm?

Cobrimento = 3.00

cm

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verificacao
Secio Flexio or¢ao Final
trechos
As =0.68 cm?
(2¢8.0 - 1.01
m?)
Md = 600
retangular kgf.m =26.10 cm
1
As=0.54 ¢ % armad. = 0.22
bw =15.00 cm ¢
o 000 LN = 1.03
F=0.00tf
M = 178 kgf.m
fiss =0.01 mm
As=0.68 cm?
(2¢8.0 - 1.01
cm?)
Md = 600
retangular kgf.m d=26.10 cm
2 .54 cm? % armad. = 0.22
bw=1500cm | As=0- As=0.41 cm?
2-2
h =30.00 cm yLN=1.03 cm A's = 0.00 cm?
yLN = 0.83 cm F=0.00tf
M =331 kgf.m
fiss = 0.03 mm
Md = —0.68 on?
3 retangular d =600 Fd=0.09 tf As=0.68 cm
kegf.m
situacio: GE (208.0 - 1.01
As =0.54 cm? gao: cm?)
3-3 bw =15.00 cm A's = 0.00 om? Meq = 10 kgf.m d=26.10 cm
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PERFORMER

PROJETOSE GERENCIAMENTO

h=30.00 cm yLN=1.03 cm As=0.22 cm? % armad. = 0.22
A's=0.00 cm?
yLN =0.47 cm
F=0.00tf
M = 181 kgf.m
fiss = 0.01 mm
As =0.68 cm?
(208.0- 1.01
Md = 600 Fd=0.16 tf cm?)
retangular kgf.m situagdo: GE d=26.10 cm
As=0.54c¢ Meq = 18 kef.m % armad. = 0.22
bw=1500cm | AS=000¢c
h=30.00 cm yLN=1.03

=0.00 tf
=319 kgf.m

fiss = 0.03 mm

URA NEGATIVA

Final
(compressio)
As=0.68 cm?
(208.0 - 1.01 cm?)
Fd=0.07 tf
Md = 600 kgf.m d=26.10cm
situagdo: GE
As=0.54 cm? % armad. = 0.22
1 Meq = 8 kgf.m
A's=0.00 cm?
As=0.15 cm?
yLN=1.03 cm
A's=0.00 cm?
F=0.00 tf
yLN=0.31 cm
M =79 kgf.m
fiss = 0.00 mm
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PERFORMER

PROJETOSE GERENCIAMENTO

Fd=0.13 tf
Md = 843 kgf.m

situa¢do: GE
As=10.76 cm?

Meq = 14 kgf.m
A's=0.00 cm?

As=10.75 cm?
yLN =1.46 cm

A's=0.00 cm?

yLN =1.48 cm
Md =807 kgf.m
As=0.73 cm?
A's=0.00 cm?

yLN =1.40 cm

As=0.76 cm?
(208.0 - 1.01 cm?)
d=26.10 cm

% armad. = 0.22

F=0.00tf

M =566 kgf.m

fiss = 0.08 mm

818 kgf.m
.74 cm?

.00 cm?

(208.0 - 1.01 cm?)
d=26.10 cm

% armad. = 0.22

F=0.00tf
M =534 kgf'm
fiss = 0.07 mm
As =0.68 cm?
Fd=0.16 tf
Md = 600 kgf.m (208.0 - 1.01 cm?)
situa¢do: GE
As=0.54 cm? d=26.10 cm
Meq = 18 kgf.m
A's =0.00 cm? % armad. = 0.22
As=0.27 cm?
yLN =1.03 cm F=0.00tf
A's=0.00 cm?
M =184 kgf.m
yLN =0.58 cm
fiss =0.01 mm
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PERFORMER

PROJETOSE GERENCIAMENTO

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacao bielas 45
Verificacdo de esforcos limites
Vao
Cisalhamento Torc¢ao Cisalhamento + Tor¢ao
trechos

1-1 VRA2 = 16.99 Rd2.= 642 kefn 0.09

2 Vd=122tf Td =10 kgf.m Va
22 VRA2 = 16.99 t TRA2 =642  0.09

3 Vd=1.08tf Td = 13 kef Vd/VRA2 + Te
33 VRd2 =16.99 t TRA2 = 642 0.08
4-4 VRd2 = 16.99 t TRA2 = 642 0.09

Vio ADURA I LHAMENT( URA DE TORCAO
Armad. a Armad. a Armad. de
rmad. minim dos torcio
trechos esquerda di tor¢ao
d= n =281 tf
1
in=1.54c
k= 05)
1-1
c/ 15
d=26.10 1=2.81 tf
2
Ve0=3.01t Aswmin = 1.54 ¢
k=1.01 (2 ramos)
2-2
¢5.0c/15
d=26.10 cm Vmin =281 tf
3
Ve0=3.01tf Aswmin = 1.54 cm?
k=1.01 (2 ramos)
3-3
¢5.0c/15
d=26.10 cm Vmin =281 tf
4
Ve0=3.01tf Aswmin = 1.54 cm?
k=1.01 (2 ramos)
4-4
05.0c/15
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Célculo da viga V4

fck =250.00
kgf/em?

PERFORMER

PROJETOSE GERENCIAMENTO

Ecs = 241500 kgt/cm?

Cobrimento = 3.00

cm

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vio Verifica¢ido acio
Secio Flexio or¢ao == Final
trechos ressiao) (tr:
s=0.56 cm?
208.0 - 1.01
Md =417 8t ™)
retangular kgf.m s : GE d=21.10cm
! c kef.m % armad. = 0.27
bw = 15. A's=000c 4 cm?
Il h=2 yLN =0.89 0
29 em F=0.00tf
M =66 kgf.m
fiss = 0.00 mm
As=0.56 cm?
(2¢8.0 - 1.01
d=417 5¢f om’)
retangular s :GE d=21.10cm
2 As=0. Meq = 5 kgf.m % armad. = 0.27
bw=1500cm | A'S=0.00cm® As=0.09 cm?
" | h-2so0em yLN =0.89 cm A's = 0.00 cm?
yLN =0.20 cm F=0.00
M =55 kgf.m
fiss = 0.00 mm
3 retangular 11:/;;417 Fd=0.09 tf As=0.56 em?
L (208.0 - 1.01
As = 0.46 cm? situagdo: GE om?)
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PROJETOSE GERENCIAMENTO

bw = 15.00 cm A's =0.00 cm? Meq = 8 kgf.m d=21.10cm
h=25.00 cm yLN =0.89 cm As=0.13 cm? % armad. = 0.27
A's=0.00 cm?
yLN =0.29 cm
F=0.01tf
M =31 kgfm
fiss = 0.00 mm

DIMENSIONAM

icaciao ificacdo

Flexao ial axial

ressio) racio)

F=0.00tf
M =107 kgf.m
fiss = 0.00 mm
As=10.56 cm?
(208.0 - 1.01 cm?)
Fd=0.08 tf
Md =417 kgf.m d=21.10 cm
situagdo: GE
As=0.46 cm? % armad. = 0.27
2 Meq =7 kgf.m
A's =0.00 cm?
As=0.33 cm?
yLN =0.89 cm
A's =0.00 cm?
F=0.00tf
yLN =0.67 cm
M =150 kgf.m
fiss = 0.01 mm
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PERFORMER

PROJETOSE GERENCIAMENTO

As=10.56 cm?
(208.0 - 1.01 cm?)
Fd=0.09 tf
Md =417 kgf.m d=21.10 cm
situagdo: GE
As=0.46 cm? % armad. = 0.27
3 Meq = 8 kgf.m
A's=0.00 cm?
As=0.26 cm?
yLN =0.89 cm
A's=0.00 cm?
F=0.01tf
yLN =0.54 cm
M =119 kgf.m
. fiss =0.01 mm
0.56 cm?
01 cm?)
Md =417 kgf.m d=2
As =10.46 cm? % armag
4
A's =0.00 cm?
yLN =0.89 cm

NSIONAME DA ARM RA TRANSVERSAL

Iculo .
Inclinacéo bielas .

Verificacao de esforcos limites

Vio
Cisalhamento Torg¢ao Cisalhamento + Tor¢io
trechos
1 Vd=0.34tf Td =12 kgf.m Vd/VRA2 + Td/TRA2 =
1-1 VRA2 = 13.73 tf TRd2 = 466 kgf.m 0.05
Rd2 + Td/TRd2 =
2 Vd=0.31tf Td=9 kgf.m Zg;v d dTRd2
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PROJETOSE GERENCIAMENTO

2-2 VRA2 =13.73 tf TRd2 =466 kgf.m
33 VRA2 = 13.73 tf TRd2 = 466 kgf.m 0.03
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. a Armad. de
Armad. minima Dados torcao
trechos cisalham esquerda direita torcdo
d=21.10 cm Vmin = 2.84 tf
1
Ve0 =244 tf
k=1.01
1-1
d=21.10 cm
2
Vc0 =244 tf min = 1.54
k=1.01
2-2
d=21.10 cm
3
Vc0 =244 tf min = 1.54
k=
3-3
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Célculo da viga V5

fck =250.00
kgf/em?

PERFORMER

PROJETOSE GERENCIAMENTO

Ecs = 241500 kgt/cm?

Cobrimento = 3.00

cm

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verifica¢iao cacio
Secio Flexio or¢ao = Final
trechos ressio) (tr
As=0.56 cm?
208.0 - 1.01
Md =417 F of ™)
retangular kgf.m s GE d=21.10cm
1
[ kef.m % armad. = 0.27
bw = 15. $=0.00¢ 3 cm?
1-1
h=2 yLN =0.89 0c
y 28 em F=0.00tf
M =60 kgf.m
fiss = 0.00 mm
As=0.56 cm?
(208.0- 1.01
d=417 F 5 tf bt
retangular s GE d=21.10cm
2
As=0. Meq = 4 kegf.m % armad. = 0.27
bw=1500cm | A'S=000cm* As=0.10 cm?
2-2
h =25.00 cm yLN=0.89 cm A's =0.00 cm?
yLN = 0.20 cm F=0.00tf
M =53 kgf.m
fiss = 0.00 mm
Md =417 As=0. 2
3 retangular Fd=0.13tf $=0.36 cm
kgf.m
tuacio: GE (208.0-1.01
As = 0.46 cm? stiuagao: cm?)
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PERFORMER

PROJETOSE GERENCIAMENTO

3-3

bw =15.00 cm

h=25.00 cm

A's=0.00 cm?

yLN =0.89 cm

Meq = 11 kgf.m
As=0.15 cm?
A's=0.00 cm?

yLN =0.34 cm

d=21.10 cm

% armad. = 0.27

F=0.02tf
M =34 kgf.m

fiss = 0.00 mm

DIMENSIONA

Né

Md =417 kgf.m
As =0.46 cm?
A's =0.00 cm?

yLN =0.89 cm

=21.10 cm

% armad. = 0.27

F=0.00tf
M =126 kgf.m

fiss =0.01 mm

Fd=10.06 tf

situagdo: GE
Meq =5 kgf.m
As=10.34 cm?
A's =0.00 cm?

yLN =0.69 cm

As=0.56 cm?

(208.0 - 1.01 cm?)

d=21.10 cm

% armad. = 0.27

F=0.00 tf
M =147 kgf.m
fiss =0.01 mm
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PERFORMER

PROJETOSE GERENCIAMENTO

Fd=0.13tf
Md =417 kgf.m
situa¢do: GE
As =0.46 cm?
3 Meq = 11 kgfm
A's =0.00 cm?
As=0.27 cm?
yLN =0.89 cm
A's =0.00 cm?
yLN =0.58 cm
Md =417 kgf.m
As =0.46 cm?
4
A's =0.00 cm?
yLN =0.89 cm

As=10.56 cm?
(208.0 - 1.01 cm?)
d=21.10cm

% armad. = 0.27

F=0.02tf
M = 124 kgf.m
fiss =0.01 mm

0.56 cm?

01 cm?)

NSIONAME

Verificacao de esforcos limites

DA ARM

Wodelo decalculo

Inclinacéo bielas

RA TRANSVERSAL

Vio
Cisalhamento Torg¢ao Cisalhamento + Tor¢io
trechos
1 Vd=0.34tf Td =11 kgf.m Vd/VRA2 + Td/TRd2 =
1-1 VRA2 = 13.73 tf TRd2 = 466 kgf.m 0.05
Rd2 + Td/TRd2 =
2 Vd=0.31tf Td =8 kgf.m Zg;v d dTRd2
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PROJETOSE GERENCIAMENTO

2-2 VRA2 =13.73 tf TRd2 =466 kgf.m
33 VRA2 = 13.73 tf TRd2 = 466 kgf.m 0.03
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. a Armad. de
Armad. minima Dados torcao
trechos cisalham esquerda direita torcdo
d=21.10 cm Vmin = 2.84 tf
1
Ve0 =244 tf
k=1.00
1-1
d=21.10 cm
2
Vc0 =244 tf min = 1.54
k=1.00
2-2
d=21.10 cm
3
Vc0 =244 tf min = 1.54
k=
3-3
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Célculo da viga V6

fck =250.00
kgf/em?

PERFORMER

PROJETOSE GERENCIAMENTO

Ecs = 241500 kgt/cm?

Cobrimento = 3.00

cm

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vio Verifica¢ido acio
Secio Flexio or¢ao == Final
trechos ressio) (tr
s =0.56 cm?
208.0 - 1.01
Md =417 T ™)
retangular kgf.m s :GE d=21.10em
1
[ kef.m % armad. = 0.27
bw = 15. A's=000c 3 cm?
1-1
h=2 yLN =0.89 0
28 em F=0.00tf
M = 64 kgf.m
fiss = 0.00 mm
As=0.56 cm?
(208.0- 1.01
d=417 6 tf bt
retangular s :GE d=21.10cm
2
As=0. Meq = 5 kgf.m % armad. = 0.27
bw=1500cm | A'S=0.00cm’ As=0.09 cm?
2-2
h=25.00 cm yLN=0.89 cm A's =0.00 cm?
yLN = 0.20 cm F=0.00tf
M =55 kgf.m
fiss = 0.00 mm
Md =417 As=0. 2
3 retangular Fd=0.10 tf 5056 cm
kgf.m
tuacio: GE (208.0-1.01
As = 0.46 cm? stiuagao: cm?)
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PROJETOSE GERENCIAMENTO

3-3

bw =15.00 cm A's =0.00 cm?

h=25.00 cm yLN =0.89 cm

Meq = 8 kgf.m
As=0.12 cm?
A's=0.00 cm?

yLN =0.28 cm

d=21.10 cm

% armad. = 0.27

F=0.01tf
M =30 kgf.m

fiss = 0.00 mm

DIMENSIONAM

icacio
Né xial

ressio)

ificaciio
axial

racio)

0cm

% armad. = 0.27

F=0.00tf
M =110 kgf.m

fiss = 0.00 mm

cm?)

Fd=0.07 tf
Md =417 kgf.m

situagdo: GE
As =0.46 cm?

2 Meq = 6 kgf.m

A's =0.00 cm?

As=0.33 cm?
yLN =0.89 cm

A's =0.00 cm?

yLN =0.65 cm

As=10.56 cm?

(208.0 - 1.01 cm?)

d=21.10cm

% armad. = 0.27

F=0.00 tf
M = 147 kgf.m
fiss =0.01 mm
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As=10.56 cm?
(208.0 - 1.01 cm?)
Fd=0.10tf
Md =417 kgf.m d=21.10 cm
situagdo: GE
As=0.46 cm? % armad. = 0.27
3 Meq = 8 kgf.m
A's=0.00 cm?
As=0.26 cm?
yLN =0.89 cm
A's=0.00 cm?
F=0.01tf
yLN=0.53 cm
M =118 kgf.m
. fiss =0.01 mm
0.56 cm?
01 cm?)
Md =417 kgf.m
d=2
As =10.46 cm?
4 % armag
A's=0.00 cm?
yLN =0.89 cm

NSIONAME DA ARM RA TRANSVERSAL

70 bielas

Verificacao de esforcos limites

vae Cisalhamento Tor¢ao Cisalhamento + Tor¢ao
trechos
1 Vd=034tf Td = 16 kgfm VA/VRA2 + T/ TR —
1-1 VRA2 = 13.73 tf TRd2 = 466 kgf.m 0.06
2 Vd=031tf Td =9 kgfm VAVRA + TUTRA? —
22 VRA2 = 13.73 tf TRd2 = 466 kgf.m 0.04
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PERFORMER

PROJETOS E GERENCIAMENTO

Fortaleza - CE, 22 de maio de 2026.

Responsavel Técnico:

Responsavel Legal p abelecimento:

CNPJ 58.110.435/0001-79
WhatsApp: (15) 98109-8916
https://performerprojetos.com



	902466796fcf2a6c5e94e05df404f719fb796fc1bcdc2d8f51686646e31ec72e.pdf
	3f282580f7b80b35b1939de83a1e8aef4d7735678c305cace51305007ef01e35.pdf


