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B. ACO - VERGALHOES
0 aco dos vergalhoes do concreto armado considerado neste projeto, deve atender
as caracteristicas da tabela a seguir:

Categoria E (GPa) fyk (MPa)
CA25 210GPa 250,0
CA50 210GPa 500,0
CA60 210GPa 600,0

Os vergalhdes n3o devem apresentar crostas de ferrugens, solo, manchas de dleo
e/ou graxas. Por isso, devem esfar sempre bem acondicionados, limpos ou descartados
para os casos sem solugdo de limpeza apropriada, conforme NBR 14931:2004. As armaduras
devem ser firmemente amarradas para garantir que n3o se desloguem duranfte o
langamento do concreto, mantendo exatamente a posigdo prevista em projeto.

C. AGREGADOS

Os agregados empregados nos fragos dos concrefos deste projeto, devem ter um
diamefro maximo de até 32 mm (brita 2). As britas devem ser oriundas de rochas
graniticas.

A agua de amassamento, a agua utilizada no processo de cura, os agregados mildos
e os agregados graldos n3do podem conter teores de substancias indesejadas, como:
cloretos, sulfatos, matéria organica etc, dentro dos limites estabelecidos pela NBR
7211:2005. Cuidados adicionais devem ser tomados para prevenir a reagdo alcali agregado
conforme especificagoes da NBR 15577-1:2018.

0. SOLO

As fundagoes s3o compostas por sapatas isoladas moldadas “in loco” calculadas a
partir da estimativa da capacidade de carga utilizando o relatorio de sondagem fornecido
(P23005-UEFS-SDG-RL-001-R00).

A estimativa da capacidade de carga para as sapatas foi realizada utilizando os
métodos semiempiricos de Cintra, Vesic e Meyerhof. A avaliag3o considerou a variagdo da
base das sapatas e uma profundidade média 150cm para assentamento da base das
sapafas. Segue abaixo o resumo das tensdes admissiveis avaliadas para cada método:

Tabela 1: Tensdes admissiveis no solo

Base da Sapata (m) O'adm - SPT1 (kgf/cm®) O adm - SPT2 (kgf/cm?) O adm - SPT3 (kgf/cm?)
B H Cintra Vesic | Meyerhof | Cinfra Vesic | Meyerhof | Cinfra Vesic | Meyerhof
90 90 1,80 2,54 1,89 1,93 2,83 1,89 2,60 1,85 3,52
100 120 1,80 2,57 196 193 2,87 1,96 2,60 1,88 3,67
120 120 1,80 2,66 2,12 1,93 2,98 2,12 2,60 194 3,96
140 160 1,80 2,63 2,28 1,90 2,96 2,28 2,25 1,93 344
180 280 177 2,67 2,59 1,90 3,02 2,59 2,25 1,96 3,92
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A partir dos resultados apresentados considerou-se a tens3o admissivel de
1.80kg/cm? para o dimensionamento das fundacdes. O resultado de 1.77kgf/cm® encontrado
na tabela acima foi considerado discrepante, contudo, proximo ao valor considerado frente
os demais resulfados obfidos.

I 7. DURABILIDADE
A. CONCRETO ARMADO
Com o objefivo de garanfir a durabilidade da estrutura com adequada seguranea,
estabilidade e aptiddo em servio durante o periodo correspondente a sua vida dtil,
foram adotados critérios em relagdo a classe de agressividade ambiental e valores de
cobrimento das armaduras, conforme apresentado nas fabelas a sequir.

Classe de agressividade ambiental adotada - CAA

Umidade Risco de Relacdo Consumo de
Elementos CAA , Agressividade deterioragdo agua/cimento . 3
ambiente cimento (kg/m’)
da estrutura (a/c)
Fundagdes I 5% moderada pequeno < 0,55 > 320
Cobrimento das armaduras
Cobrimento (cm)
Elemento ) Pegcas em contato com o
Pecas externas Pegas internas
solo
Sapatas - - L5
Arranque de pilares - - 4.5

I 8. CARREGAMENTOS
Este projeto n3o contempla agoes de empuxos de terra nas estruturas. As cargas
construtivas nunca devem estar acima das sobrecargas previstas nas lajes, por isso
deve-se evitar o empilhamento e acdmulo de materiais na obra. N3o foram previstas
cargas de trafego de veiculos sobre as lajes. As cargas variaveis bem como as cargas
permanentes previstas para a estrutura est3o descritas abaixo:
A. CARGAS PERMANENTES
Concreto - 2500 kg/m’.
Aco - 7850 kg/m’.
Alvenaria de vedag3o - 1050 kg/m> = 190kg/m>.
Telhas - 18 kg/m? (fibrocimento).
Revestimentos dos pisos - 140 kg/m?

- Impermeabilizacdes de lajes - 180 kg/m?
B. ACGES VARIAVEIS
Area técnica - 100kg/m? (reservatério).
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Cobertura - 25kg/m? (acesso restrito).
Uso - 300kg/m? (sal3o).
C. AGUA
Foi prevista a instalag3o de trés reservatorios superiores de agua potavel de até
1000 lifros cada.

I 9. IMPERFEICOES GLOBAIS
Este projeto leva em conta as imperfeigdes geométricas globais, devido ao desaprumo
dos elementos verticais para verificagdo do estado limite Gltimo da estrutura, dentro dos
limites estabelecidos pela NBR 6118:2023. Erros maiores do que o tolerado nas
especificagoes normativas devem ser apresentados ao projetista para verificagdo de
seguranga e, caso necessario, modificagdo estrutural.

I 10. MODELO DE ANALISE
0 modelo estrutural foi desenvolvido como um portico espacial, incluindo todos os
elementos da estrutura moldada “in loco e pré-fabricadas e as lajes, para consideragdo

do efeito do diafragma rigido na regido pertinente. As vigas tesoura pré-fabricas, por
falta de soffware comercial, foram dimensionada através de equagdes analiticas, conforme
apresentado a frente.

0 portico espacial foi modelado considerando todos os pavimentos do edificio para
avaliacao dos efeitos de redistribuicao dos esforcos em toda a estrutura devido aos
carregamenfos verticais e horizontais.

As cargas verticais aftuantes nas vigas e pilares do portico foram extraidas de
modelos de grelha de cada um dos pavimentos.

Foram utilizados dois modelos de portico espacial: um especifico para anélises de
Estado Limite Ultimo (ELU) e outro para o Estado Limite de Servigo (ELS).

0 modelo ELU foi utilizado para obten¢do dos esforgos necessarios para o
dimensionamento e defalhamento dos elementos esfruturais. Apenas no neste modelo
foram utilizados os coeficientes de ndo linearidade fisica conforme indicados pelo item
15.7.3 da NBR6118 (Pilares=0.80, Vigas=0.40, Lajes 0.30). O modulo de elasticidade utilizado
no modelo foi de secante, de acordo com o fck do elemento estrutural.

0 modelo ELS foi utilizado para analise de deslocamento do edificio. Neste modelo a
inércia utilizada para os elementos estruturais foi a bruta.

Apds processamento da superestrutura foram utilizadas as cargas de calculo
conforme apresentados afrente para o dimensionamento das fundagdes.

A Sapata corrida (SC1) foi modelada como uma viga de concreto sobre apoios elasticos
(modelo de Winkler). O coeficiente de recalque vertical utilizado foi de 0.93 kg/cm?, sendo
este determinado através das expressoes de PERLOFF (1975).
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LB L)

K=

e B =20,6m

e Solo = Silte Arenoso;

e C(oeficiente de Poisson (v)= 0,35 (Teixeira & Godoy, 1996);

e Modulo de deformabilidade (Es) = a.qu = 18MPa

e « =5 (Teixeira & Godoy, 1996);

e g = Nspf*Kspt

o Kspt = 0,45 MPa (Teixeira & Godoy, 1996);

e NSPT = 8 Média do SPT no bulbo de tensdes de altura D=2,5*B;
e |w = 3,69 (Fator de influéncia médio L/B=100).

Figure 1: Modelo 3D de analise estrutural.

| 1. REPLICACOES
0 projeto estrutural desenvolvido ndo prevé a sua replicagdo, o projetista deve ser
contactado para contratagdo de novas réplicas caso seja necessario.

I 12. ESFORCOS DE CALCULO
Os esforgos obtidos na analise de portico foram utilizados para o dimensionamento
das fundagoes, onde um conjunto de combinagoes conciliando os esforgos de cargas
verticais e de vento s3o agrupados e ponderados segundo as prescrigoes das normas
NBR8681 e NBR6118.
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Coeficientes de ponderagdo das agodes:

Coeficientes de ponderagdo Fator:es 9e
. combinacdo
Acdo Normais Normais Excepcionais Excepcionais
(desfavoravel) | (favoravel) | (desfavoravel) | (favoravel) Fundacdes | Psi0 | Psil | Psiz
Peso proprio 140 0.90 1.20 1.00 1.05 - - -
(G1)
Adicional (G2) 140 0.90 1.20 1.00 1.05 - - -
Solo (S) 130 0.90 1.20 1.00 1.00 - - -
Retragio (R) 1.20 0.00 0.00 0.00 1.00 - - -
Acidental (Q) 140 - 1.00 - 1.00 0.50 | 0.40 | 0.30
Agua (A) 110 _ 1.00 _ 1.00 100 | 100 | 1.00
Subpress3o (AS) | 110 _ 1.00 _ 1.00 100 | 100 | 1.00
m;peraf”ra T 20 - 0.00 - 1.00 0.60 | 050 | 0.30
(TTezr';peraf”ra 2120 - 0.00 - 1,00 0.60 | 050 | 0.30
Vento 0° (V1) | 1.40 - 0.00 - 1,00 0.60 | 030 | 0.00
Vento 45° (V5) | 1.40 - 0.00 - 1,00 0.60 | 030 | 0.00
Vento 90° (V3) | 1.40 - 0.00 - 1,00 0.60 | 030 | 0.00
Vento 135° (V1) | 1.40 - 0.00 - 1,00 0.60 | 030 | 0.00
Vento 180° (V2) | 1.40 - 0.00 - 1,00 0.60 | 030 | 0.00
Vento 225° (V6) | 1.40 - 0.00 - 1,00 0.60 | 030 | 0.00
Vento 270° (V4) | 1.40 - 0.00 - 1,00 0.60 | 030 | 0.00
Vento 315° (V8) | 1.40 - 0.00 - 1,00 0.60 | 030 | 0.00
Desaprumo 0 140 1.00 1.20 1.00 1.00 - - -
(D1)
Desaprumo 45° | 4 g 1.00 1.20 1.00 1.00 - - -
(D5)
Desaprumo 90° | 4 g 1.00 1.20 1.00 1.00 - - -
(D3)
Desaprumo 135° | 4 g 1.00 1.20 1.00 1.00 - - -
(D7)
Desaprumo 180° ), 1.00 120 1.00 1.00 N
(D2)
Desaprumo 2257 | 4 1.00 1.20 1.00 1,00 - - -
(D6)
Desaprumo 270°
06 140 1.00 1.20 1.00 1.00 - - -
Desaprumo 315° | 4 1.00 1.20 1.00 1.00 - - -
(D8)
(GG”["ﬂ)rda Corpo 1.00 - 1.00 - 1.00 0.00 | 0.00 | 0.00
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Combinagdes:

Tipo Combinacdes
1.05G1+1.05G2+S
1.05G1+1.05G2+S+0.50+D1+GC
1.05G1+1.05G2+S+0.50+D2+GC
1.05G1+1.05G2+S+0.50+D3+GC
1.05G1+1.05G2+S+0.5Q+D4 +GC
1.05G1+1.05G2+S+0.50+GC
1.05G1+1.05G2+S+D1
1.05G1+1.05G2+S+D1+GC
1.05G1+1.05G2+S+D2
1.05G1+1.05G2+S+D2+GC
1.05G1+1.05G2+S+D3
1.05G1+1.05G2+S+D3+GC
1.05G1+1.05G2+S+D4&
1.05G1+1.05G2+S+D4+GC
1.05G1+1.05G2+S+GC
1.05G1+1.05G2+S+Q
1.05G1+1.05G2+S+0+D1
1.05G1+1.05G2+S+0+D2
1.05G1+1.05G2+S+0+D3
1.05G1+1.05G2+S+0+D4

Fundagoes

I 13. CALCULOS DETALHADOS

A. ESTRUTURA MOLDADA “IN LOCO"

Cargas verticais:

Peso proprio = 203.69 tf
Adicional = 224.25 tf
Acidental = 49.13 tf

Agua = 3.07 tf

Total = 480.15 ff

Area aproximada = 128.66 m*

Relagdo = 373184 kgf/m?
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Relatorio de Esforgos nas Fundagdes por Elementos

Fundagdo S$1
Combinagdo N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 16.58 0.00 0.00 0.37 -0.10 0.00
Adicional (G2) 16.49 0.00 0.00 -0.46 0.97 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.66 0.00 0.00 0.13 -0.01 0.00
Agua (A) 0.00 0.00 0.00 0.01 0.00 0.00
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) -0.05 0.00 0.00 -0.14 0.03 0.00
Desaprumo 180° (D2) 0.05 0.00 0.00 0.14 -0.03 0.00
Desaprumo 90° (D3) 0.07 0.00 0.00 0.00 0.02 0.00
Desaprumo 270° (D&) -0.07 0.00 0.00 0.00 -0.02 0.00
Desaprumo 45° (D5) 0.01 0.00 0.00 -0.10 0.03 0.00
Desaprumo 225° (D6) -0.01 0.00 0.00 0.10 -0.03 0.00
Desaprumo 135° (D7) 0.09 0.00 0.00 0.10 -0.01 0.00
Desaprumo 315° (D8) -0.09 0.00 0.00 -0.10 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
Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 34.73 0.00 0.00 -0.09 0.91 0.00
1.05G1+1.05G2+0.50+A 35.06 0.00 0.00 -0.02 0.90 0.00
1.05G1+1.05G2+0.50+A+D1 35.01 0.00 0.00 -0.15 0.93 0.00
1.05G1+1.05G2+0.50+A+D2 35.11 0.00 0.00 0.12 0.88 0.00
1.05G1+1.05G2+0.50+A+D3 35.13 0.00 0.00 -0.02 0.92 0.00
1.05G1+1.05G2+0.50+A+D4 34.99 0.00 0.00 -0.02 0.89 0.00
1.05G1+1.05G2+A 34.73 0.00 0.00 -0.08 0.91 0.00
1.05G1+1.05G2+A+D1 34.68 0.00 0.00 -0.22 0.94 0.00
1.05G1+1.05G2+A+D2 34.78 0.00 0.00 0.05 0.88 0.00
1.05G1+1.05G2+A+D3 34.81 0.00 0.00 -0.08 0.93 0.00
1.05G1+1.05G2+A+D4 3L.66 0.00 0.00 -0.08 0.89 0.00
1.05G1+1.05G2+D1 34.68 0.00 0.00 -0.23 0.94 0.00
1.05G1+1.05G2+D2 34.78 0.00 0.00 0.05 0.88 0.00
1.05G1+1.05G2+D3 34.80 0.00 0.00 -0.09 0.93 0.00
1.05G1+1.05G2+D4 3L.66 0.00 0.00 -0.09 0.89 0.00
1.05G1+1.05G2+Q 35.39 0.00 0.00 0.04 0.90 0.00
1.05G1+1.05G2+Q+A 35.39 0.00 0.00 0.05 0.90 0.00
1.05G1+1.05G2+Q+A+D1 35.34 0.00 0.00 -0.09 0.93 0.00
1.05G1+1.05G2+Q+A+D2 35.44 0.00 0.00 0.18 0.87 0.00
1.05G1+1.05G2+0+A+D3 35.46 0.00 0.00 0.05 0.92 0.00
1.05G1+1.05G2+Q+A+Dk 35.31 0.00 0.00 0.05 0.88 0.00
1.05G1+1.05G2+0+D1 35.33 0.00 0.00 -0.09 0.93 0.00
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1.05G1+1.05G2+Q+D2 35.44 0.00 0.00 0.18 0.87 0.00

1.05G1+1.05G2+Q+D3 35.46 0.00 0.00 0.04 0.92 0.00

1.05G1+1.05G2+0+D4 35.31 0.00 0.00 0.04 0.88 0.00

Fundacdo S2
— N Mx M Vx \ Mt

Combinagdo (+) (kgf.m) (kgf%m) () (rz) (kgf/m)
Peso proprio (G1) 4.22 309.13 -170.78 -0.16 -0.02 -4 74
Adicional (G2) 13.8% -928.42 -111.78 -0.1 0.23 -66.93
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.30 4433 -40.31 -0.04 0.00 -1.20
Agua (A) 0.00 -1.04 -4.59 0.00 0.00 0.00
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.02 4.20 110.76 0.10 0.00 -3.58
Desaprumo 180° (D2) -0.02 -4.20 -110.76 -0.10 0.00 3.58
Desaprumo 90° (D3) 0.00 -256.13 -1.58 -0.01 0.06 -8.67
Desaprumo 270° (D&) 0.00 256.13 1.58 0.01 -0.06 8.67
Desaprumo 45° (D5) 0.01 -178.14 72.96 0.06 0.04 -8.66
Desaprumo 225° (D6) -0.01 178.14 -72.96 -0.06 -0.04 8.66
Desaprumo 135° (D7) -0.02 -184.09 -83.68 -0.08 0.04 -3.60
Desaprumo 315° (D8) 0.02 184.09 83.68 0.08 -0.04 3.60
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
Retfracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 18.99 -650.25 -296.68 -0.29 0.22 -75.25
1.05G1+1.05G2+0.50+A 19.14 -629.13 -321.43 -0.31 0.22 -75.85
1.05G1+1.05G2+0.50+A+D1 19.17 -624.93 -210.67 -0.21 0.22 -79.43
1.05G1+1.05G2+0.50+A+D2 19.12 -633.34 -432.19 -0.41 0.22 -12.27
1.05G1+1.05G2+0.50+A+D3 19.14 -885.26 -329.01 -0.32 0.28 -84.52
1.05G1+1.05G2+0.50+A+Dé 19.14 -373.00 -313.85 -0.30 0.16 -67.18
1.05G1+1.05G2+A 18.99 -651.30 -301.28 -0.29 0.22 -75.25
1.05G1+1.05G2+A+D1 19.02 -647.09 -190.52 -0.19 0.22 -18.83
1.05G1+1.05G2+A+D2 18.97 -655.50 -412.03 -0.39 0.23 -11.66
1.05G1+1.05G2+A+D3 18.99 -907.43 -308.85 -0.30 0.28 -83.92
1.05G1+1.05G2+A+Dé 18.99 -395.17 -293.70 -0.28 0.17 -66.58
1.05G1+1.05G2+D1 19.02 -646.05 -185.92 -0.19 0.22 -78.83
1.05G1+1.05G2+D2 18.97 -65L4.46 -L07 4L -0.38 0.23 -71.66
1.05G1+1.05G2+D3 18.99 -906.38 -304.26 -0.29 0.28 -83.91
1.05G1+1.05G2+D4 19.00 -394.12 -289.10 -0.28 0.17 -66.58
1.05G1+1.05G2+Q 19.29 -605.92 -337.00 -0.32 0.22 -76.45
1.05G1+1.05G2+Q+A 19.29 -606.97 -34159 -0.33 0.22 -76.45
1.05G1+1.05G2+Q+A+D1 19.32 -602.76 -230.83 -0.23 0.22 -80.03
1.05G1+1.05G2+Q+A+D2 19.2% -611.17 -452.35 -0.43 0.22 -72.87
1.05G1+1.05G2+0+A+D3 19.29 -863.10 -349.17 -0.33 0.28 -85.12
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1.05G1+1.05G2+Q+A+D4 19.30 -350.83 -334.01 -0.32 0.16 -67.78
1.05G1+1.05G2+Q+D1 19.32 -601.72 -226.24 -0.22 0.22 -80.03
1.05G1+1.05G2+Q+D2 19.27 -610.13 -L4L7.76 -0.42 0.22 -72.87
1.05G1+1.05G2+Q+D3 19.29 -862.05 -344.58 -0.33 0.28 -85.12
1.05G1+1.05G2+Q+D4 19.30 -349.79 -329.42 -0.32 0.16 -67.78

Fundacdo S3
Combinagdo N Hx My Vx vy M
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 4.21 213.55 -145.91 -0.15 0.01 -3.59
Adicional (G2) 13.91 -1067.01 -91.55 -0.13 0.26 55.80
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.30 22.82 -28.87 -0.02 0.00 -0.59
Agua (A) 0.00 -12.65 -4.73 0.00 0.00 -0.90
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V4) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.00 1.72 98.13 0.09 0.00 -0.54

Desaprumo 180° (D2) 0.00 -1.12 -98.13 -0.09 0.00 0.54

Desaprumo 90° (D3) 0.00 -267.43 -114 0.00 0.06 8.38

Desaprumo 270° (D4) 0.00 267.43 114 0.00 -0.06 -8.38

Desaprumo 45° (D5) 0.00 -183.65 68.59 0.06 0.04 5.54

Desaprumo 225° (D6) 0.00 183.65 -68.59 -0.06 -0.04 -5.54

Desaprumo 135° (D7) 0.00 -194.56 -70.20 -0.06 0.04 6.31

Desaprumo 315° (D8) 0.00 194.56 70.20 0.06 -0.04 -6.31
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

Retfragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 19.02 -896.14 -249.33 -0.29 0.29 54.82
1.05G1+1.05G2+0.50+A 19.17 -897.37 -268.50 -0.30 0.29 53.63
1.05G1+1.05G2+0.50+A+D1 19.17 -889.65 -170.36 -0.22 0.29 53.09
1.05G1+1.05G2+0.50+A+D2 19.17 -905.08 -366.63 -0.39 0.29 5417
1.05G1+1.05G2+0.50+A+D3 19.17 -1164.80 -269.63 -0.30 0.35 62.01
1.05G1+1.05G2+0.50+A+D4 19.17 -629.94 -267.36 -0.30 0.23 45.24
1.05G1+1.05G2+A 19.02 -908.78 -254.06 -0.29 0.29 53.92

1.05G1+1.05G2+A+D1 19.02 -901.07 -155.93 -0.21 0.29 53.38
1.05G1+1.05G2+A+D2 19.02 -916.50 -352.19 -0.38 0.29 54.46
1.05G1+1.05G2+A+D3 19.02 -1176.21 -255.20 -0.29 0.35 62.30
1.05G1+1.05G2+A+Dé4 19.02 -641.35 -252.92 -0.29 0.23 45.54
1.05G1+1.05G2+D1 19.03 -888.42 -151.20 -0.20 0.29 54.29
1.05G1+1.05G2+D2 19.02 -903.85 -347.46 -0.37 0.29 55.36
1.05G1+1.05G2+D3 19.03 -1163.57 -250.47 -0.29 0.35 63.21
1.05G1+1.05G2+D4 19.02 -628.70 -248.19 -0.28 0.23 L6.4L
1.05G1+1.05G2+Q 19.32 -873.31 -278.20 -0.31 0.29 54.23
1.05G1+1.05G2+Q+A 19.32 -885.96 -282.93 -0.32 0.29 53.33

1.05G1+1.05G2+Q+A+D1 19.32 -878.24 -184.80 -0.23 0.29 52.19
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1.05G1+1.05G2+Q+A+D2 19.32 -893.67 -381.06 -0.40 0.29 53.87
1.05G1+1.05G2+0+A+D3 19.32 -1153.39 -284.0% -0.32 0.35 61.71
1.05G1+1.05G2+Q0+A+D& 19.32 -618.53 -281.79 -0.31 0.23 44,95
1.05G1+1.05G2+Q+D1 19.32 -865.60 -180.06 -0.23 0.29 53.69
1.05G1+1.05G2+Q+D2 19.32 -881.03 -376.33 -0.40 0.29 5471
1.05G1+1.05G2+Q+D3 19.32 114014 -219.34 -0.31 0.35 62.61
1.05G1+1.05G2+Q+D4& 19.32 -605.88 -217.06 -0.31 0.23 45.85
Fundagdo S&
N N Mx M Vx \ Mt

Combinagdo (tf) (kgf.n) ket m) (tf) it (kgf/m)
Peso proprio (G1) 4.86 -14.88 -26.31 0.07 0.11 -6.44
Adicional (G2) 14.08 -133.63 303.32 0.69 0.30 -4.92
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.58 -16.40 -38.04 -0.05 0.05 -0.24
l\gua (A) -0.01 5.67 -2.18 0.00 -0.01 0.64
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) -0.06 -1 91.17 0.08 0.01 0.18
Desaprumo 180° (D2) 0.06 M. -91.1% -0.08 -0.01 -0.18
Desaprumo 90° (D3) 0.05 -48.96 -5. 14 -0.01 0.00 0.91
Desaprumo 270° (D&) -0.05 48.96 5.14 0.01 0.00 -0.91
Desaprumo 45° (D5) -0.01 -42.92 60.41 0.05 0.01 0.77
Desaprumo 225° (D6) 0.01 42.92 -60.41 -0.05 -0.01 -0.77
Desaprumo 135° (D7) 0.08 -26.32 -68.53 -0.06 -0.01 0.52
Desaprumo 315° (D8) -0.08 26.32 68.53 0.06 0.01 -0.52
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 19.88 -155.94 290.86 0.79 0.43 -11.93
1.05G1+1.05G2+0.50+A 20.16 -158.4% 269.66 0.77 0.44 -11.40
1.05G1+1.05G2+0.50+A+D1 20.10 -170.20 360.83 0.85 0.45 -11.22
1.05G1+1.05G2+0.50+A+D2 20.22 -146.13 178.49 0.69 0.43 -11.59
1.05G1+1.05G2+0.50+A+D3 20.22 -207.43 263.92 0.76 0.44 -10.49
1.05G1+1.05G2+0.50+A+D& 201 -109.51 275.40 0.77 0.44 -12.32
1.05G1+1.05G2+A 19.87 -150.27 288.68 0.79 0.42 -11.29
1.05G1+1.05G2+A+D1 19.81 -162.01 379.85 0.88 0.43 -1
1.05G1+1.05G2+A+D2 19.94 -138.53 197.51 0.1 0.40 -M47
1.05G1+1.05G2+A+D3 19.93 -199.23 282.94 0.79 0.41 -10.38
1.05G1+1.05G2+A+D& 19.82 -101.31 294,42 0.80 0.42 -12.20
1.05G1+1.05G2+D1 19.82 -167.68 382.03 0.88 0.44 -11.15
1.05G1+1.05G2+D2 19.95 -144.20 199.69 0.1 0.41 -12.11
1.05G1+1.05G2+D3 19.94 -204.90 285.12 0.79 0.43 -11.02
1.05G1+1.05G2+D4 19.83 -106.98 296.60 0.80 0.43 -12.84
1.05G1+1.05G2+Q 20.46 -172.34 252.82 0.74 0.48 -12.16
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1.05G1+1.05G2+Q+A 20.45 -166.67 250.64 0.74 0.47 -11.52
1.05G1+1.05G2+0+A+D1 20.39 -178.40 341.81 0.82 0.48 -11.34
1.05G1+1.05G2+Q+A+D2 20.51 -154.93 159.46 0.66 0.45 -11.70
1.05G1+1.05G2+Q+A+D3 20.50 -215.63 24490 0.73 0.47 -10.61
1.05G1+1.05G2+Q+A+D4 20.39 -1 256.38 0.75 0.47 -12.43

1.05G1+1.05G2+0+D1 20.40 -184.07 343.99 0.82 0.49 -11.98

1.05G1+1.05G2+Q+D2 20.52 -160.60 161.65 0.66 0.47 -12.34

1.05G1+1.05G2+Q+D3 20.51 -221.30 247.08 0.73 0.48 -11.25

1.05G1+1.05G2+Q+D& 20.40 -123.38 258.56 0.75 0.48 -13.07

Fundacdo S5
Combinag3o N Mx My v vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 15.07 0.00 0.00 -0.01 -3.34 0.00
Adicional (G2) 14.26 0.00 0.00 -0.08 -1.63 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.70 0.00 0.00 0.09 -0.11 0.00
Agua (A) 0.00 0.00 0.00 0.00 -0.04 0.00
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V4) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V?) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.1 0.00 0.00 -0.30 -0.18 0.00

Desaprumo 180° (D2) -0.11 0.00 0.00 0.30 0.18 0.00

Desaprumo 90° (D3) 0.07 0.00 0.00 -0.02 -0.18 0.00

Desaprumo 270° (D) -0.07 0.00 0.00 0.02 0.18 0.00

Desaprumo 45° (D5) 0.13 0.00 0.00 -0.22 -0.26 0.00

Desaprumo 225° (D6) -0.13 0.00 0.00 0.22 0.26 0.00

Desaprumo 135° (D7) -0.03 0.00 0.00 0.20 0.00 0.00

Desaprumo 315° (D8) 0.03 0.00 0.00 -0.20 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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 30.80 0.00 0.00 -0.08 -5.22 0.00

1.05G1+1.05G2+0.50+A 31.15 0.00 0.00 -0.03 -5.31 0.00
1.05G1+1.05G2+0.50+A+D1 31.26 0.00 0.00 -0.34 -5.50 0.00
1.05G1+1.05G2+0.50+A+D2 31.03 0.00 0.00 0.27 -5.13 0.00
1.05G1+1.05G2+0.50+A+D3 31.22 0.00 0.00 -0.05 -5.49 0.00
1.05G1+1.05G2+0.50+A+D4 31.07 0.00 0.00 -0.02 -5.13 0.00

1.05G1+1.05G2+A 30.79 0.00 0.00 -0.08 -5.26 0.00

1.05G1+1.05G2+A+D1 30.91 0.00 0.00 -0.38 -5.44 0.00

1.05G1+1.05G2+A+D2 30.68 0.00 0.00 0.22 -5.07 0.00

1.05G1+1.05G2+A+D3 30.8% 0.00 0.00 -0.10 -5.44 0.00

1.05G1+1.05G2+A+D4 30.72 0.00 0.00 -0.06 -5.08 0.00

1.05G1+1.05G2+D1 30.91 0.00 0.00 -0.39 -5.40 0.00

1.05G1+1.05G2+D2 30.68 0.00 0.00 0.22 -5.04 0.00

1.05G1+1.05G2+D3 30.8% 0.00 0.00 -0.10 -5.40 0.00
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1.05G1+1.05G2+D& 30.72 0.00 0.00 -0.07 -5.04 0.00
1.05G1+1.05G2+Q 3150 0.00 0.00 0.01 -5.33 0.00
1.05G1+1.05G2+Q+A 31.50 0.00 0.00 0.01 -5.37 0.00
1.05G1+1.05G2+0+A+D1 31.61 0.00 0.00 -0.29 -5.55 0.00
1.05G1+1.05G2+Q+A+D2 31.38 0.00 0.00 0.31 -5.19 0.00
1.05G1+1.05G2+Q+A+D3 31.57 0.00 0.00 0.00 -5.55 0.00
1.05G1+1.05G2+Q+A+D4 31.43 0.00 0.00 0.03 -5.19 0.00
1.05G1+1.05G2+Q+D1 31.61 0.00 0.00 -0.29 -5.52 0.00
1.05G1+1.05G2+Q+D2 31.39 0.00 0.00 0.31 -5.15 0.00
1.05G1+1.05G2+0+D3 31.57 0.00 0.00 -0.01 -5.51 0.00
1.05G1+1.05G2+Q+D4& 31.43 0.00 0.00 0.02 -5.15 0.00
Fundag3e S6
N N Mx M Vx \ Mt
Combinagdo (tf) (kgf.m) kot m) (tf) it (kgf/m)
Peso proprio (G1) 6.61 220.00 450.05 0.52 -0.27 25.01
Adicional (G2) 4.26 371.54 194 .44 0.27 -0.76 3.55
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.74 12.91 118.06 0.12 0.03 6.59
l\gua (A) 0.00 -0.07 -2.50 0.00 0.00 0.02
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.00 1.21 76.09 0.02 0.00 -1.35
Desaprumo 180° (D2) 0.00 -1.21 -76.09 -0.02 0.00 1.35
Desaprumo 90° (D3) -0.01 -120.40 0.68 0.00 0.12 1.22
Desaprumo 270° (D&) 0.01 120.40 -0.68 0.00 -0.12 -1.22
Desaprumo 45° (D5) -0.01 -84.28 54.28 0.02 0.08 -0.09
Desaprumo 225° (D6) 0.01 84.28 -54.28 -0.02 -0.08 0.09
Desaprumo 135° (D7) -0.01 -85.99 -53.32 -0.02 0.09 1.82
Desaprumo 315° (D8) 0.01 85.99 53.32 0.02 -0.09 -1.82
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 1M.42 621.12 676.H1 0.83 -1.08 29.99
1.05G1+1.05G2+0.50+A 179 621.50 733.24 0.89 -1.07 33.30
1.05G1+1.05G2+0.50+A +D1 119 628.1 809.33 0.91 -1.07 31.95
1.05G1+1.05G2+0.50+A+D2 179 626.28 657.16 0.87 -1.07 34.65
1.05G1+1.05G2+0.50+A+D3 11.18 507.10 733.93 0.89 -0.95 34.52
1.05G1+1.05G2+0.50+A+D& 11.80 47.90 132.56 0.89 -1.19 32.0%
1.05G1+1.05G2+A .42 621.04 674.21 0.83 -1.08 30.01
1.05G1+1.05G2+A+D1 .42 622.26 750.30 0.85 -1.09 28.66
1.05G1+1.05G2+A+D2 1.42 619.83 598.13 0.81 -1.08 31.35
1.05G1+1.05G2+A+D3 11.41 500.65 674.89 0.83 -0.96 31.23
1.05G1+1.05G2+A+D4 1.43 Fhlbh 673.53 0.83 -1.21 28.18
1.05G1+1.05G2+D1 1.42 622.33 752.80 0.85 -1.09 28.64
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1.05G1+1.05G2+D2 1.42 619.90 600.62 0.81 -1.08 31.33
1.05G1+1.05G2+D3 11.41 500.72 677.39 0.83 -0.96 31.21
1.05G1+1.05G2+D4 1.43 41.51 676.03 0.83 -1.21 28.16
1.05G1+1.05G2+Q 12.16 634.02 9L 1} 0.95 -1.05 36.5%
1.05G1+1.05G2+Q+A 12.16 633.95 792.28 0.95 -1.05 36.59
1.05G1+1.05G2+Q+A+D1 12.16 635.17 868.36 0.97 -1.05 35.24
1.05G1+1.05G2+Q+A+D2 12.16 632. 14 116.19 0.93 -1.05 3794
1.05G1+1.05G2+0+A+D3 12.15 513.55 792.96 0.95 -0.93 37.82
1.05G1+1.05G2+0+A+D4& 12.17 7#54.35 79159 0.95 -1.1%7 35.3%
1.05G1+1.05G2+0+D1 12.16 635.24 870.86 0.97 -1.05 35.22
1.05G1+1.05G2+Q+D2 12.16 632.81 118.69 0.93 -1.05 37.92
1.05G1+1.05G2+Q+D3 12.15 513.62 795.45 0.95 -0.93 37.80
1.05G1+1.05G2+0+D& 12.17 #54.42 794.09 0.95 -1.17 35.35
Fundacdo S?7
Combina¢3o N Mx My vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 5.97 12.50 204.93 0.42 -0.01 -1.27
Adicional (G2) 5.39 71.35 166.22 0.34 -0.15 -0.49
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.45 12.15 64.21 0.14 -0.02 -0.12
Agua (A) 0.54 22.09 63.04 0.13 -0.05 0.05
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V?) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) -0.03 -4.29 -1.62 -0.05 0.01 0.10
Desaprumo 180° (D2) 0.03 4.29 1.62 0.05 -0.01 -0.10
Desaprumo 90° (D3) -0.01 -54.35 -2.33 0.00 0.03 0.04
Desaprumo 270° (D4) 0.01 54.35 2.33 0.00 -0.03 -0.04
Desaprumo 45° (D5) -0.02 -4L1.46 -2.19 -0.04 0.03 0.10
Desaprumo 225° (D6) 0.02 L1146 2.19 0.04 -0.03 -0.10
Desaprumo 135° (D7) 0.02 -35.40 -0.51 0.03 0.02 -0.04
Desaprumo 315° (D8) -0.02 35.40 0.51 -0.03 -0.02 0.04
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 11.93 88.04 389.1 0.80 -0.17 -1.85
1.05G1+1.05G2+0.50+A 13.20 116.20 484.85 1.00 -0.22 -1.86
1.05G1+1.05G2+0.50+A+D1 13.1% 111.92 483.24 0.95 -0.21 -1.76
1.05G1+1.05G2+0.50+A+D2 13.23 120.49 486.47 1.05 -0.23 -1.95
1.05G1+1.05G2+0.50+A+D3 13.20 61.85 482.52 0.99 -0.19 -1.82
1.05G1+1.05G2+0.50+A+D4 13.21 170.55 487.18 1.00 -0.25 -1.90
1.05G1+1.05G2+A 12.48 110.13 452.15 0.93 -0.21 -1.80
1.05G1+1.05G2+A+D1 12.45 105.84 45113 0.88 -0.21 -1.70
1.05G1+1.05G2+A+D2 12.50 1442 454,36 0.98 -0.22 -1.89
1.05G1+1.05G2+A+D3 12.47 55.78 450.42 0.93 -0.18 -1.76
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1.05G1+1.05G2+A+D4 12.48 164.48 455.08 0.93 -0.24 -1.83
1.05G1+1.05G2+D1 11.90 83.76 388.09 0.75 -0.16 -1.75
1.05G1+1.05G2+D2 11.96 92.33 391.32 0.85 -0.17 -1.94
1.05G1+1.05G2+D3 11.93 33.69 387.38 0.80 -0.14 -1.81
1.05G1+1.05G2+D4 1.94 142.39 392.04 0.80 -0.20 -1.88
1.05G1+1.05G2+Q 13.38 100.19 453.92 0.94 -0.18 -1.97
1.05G1+1.05G2+Q+A 13.93 122.28 516.96 1.07 -0.23 -1.92

1.05G1+1.05G2+0+A+D1 13.90 117.99 515.34 1.02 -0.22 -1.82

1.05G1+1.05G2+Q+A+D2 13.96 126.56 518.57 1.12 -0.23 -2.02
1.05G1+1.05G2+Q+A+D3 13.92 67.93 514.63 1.06 -0.20 -1.88
1.05G1+1.05G2+Q+A+D4 13.93 176.62 519.29 1.07 -0.26 -1.96

1.05G1+1.05G2+Q+D1 13.36 95.90 452.30 0.89 -0.18 -1.87

1.05G1+1.05G2+0+D2 13.41 104.48 455.53 0.99 -0.19 -2.0%

1.05G1+1.05G2+0+D3 13.38 45.84 451.59 0.93 -0.15 -1.93

1.05G1+1.05G2+Q+D4& 13.39 154.54 456.25 0.94 -0.21 -2.01

Fundac3do S8
Combinagdo N Hix My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 5.26 47.30 -66.25 -0.13 -0.17 -1.54
Adicional (G2) 4.97 -50.70 -57.47 -0.11 0.03 -0.62
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.20 16.80 -26.65 -0.05 -0.03 -0.14
Agua (A) 0.74 157 -15.87 -0.03 0.00 0.07
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V?) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.03 0.34 -3.04 -0.05 0.00 0.03
Desaprumo 180° (D2) -0.03 -0.34 3.04 0.05 0.00 -0.03
Desaprumo 90° (D3) 0.01 -87.73 -2.04 0.00 0.09 0.05
Desaprumo 270° (D&) -0.01 87.13 2.04 0.00 -0.09 -0.05
Desaprumo 45° (D5) 0.03 -61.79 -3.59 -0.04 0.06 0.05
Desaprumo 225° (D6) -0.03 61.19 3.59 0.04 -0.06 -0.05
Desaprumo 135° (D7) -0.01 -62.28 0.71 0.03 0.06 0.01
Desaprumo 315° (D8) 0.01 62.28 -0.71 -0.03 -0.06 -0.01
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 10.75 -3.56 -129.90 -0.25 -0.15 -2.2%
1.05G1+1.05G2+0.50+A 12.09 6.41 -159.10 -0.30 -0.17 -2.2%
1.05G1+1.05G2+0.50+A+D1 12.12 6.75 -162.13 -0.36 -0.17 -2.23
1.05G1+1.05G2+0.50+A+D2 12.06 6.07 -156.06 -0.25 -0.17 -2.30
1.05G1+1.05G2+0.50+A+D3 12.10 -81.32 -161.14 -0.31 -0.08 -2.22
1.05G1+1.05G2+0.50+A+D4& 12.08 94 1k -157.06 -0.30 -0.26 -2.31
1.05G1+1.05G2+A 11.49 -1.99 -145.1% -0.28 -0.15 -2.20

1.05G1+1.05G2+A+D1 11.52 -1.65 -148.81 -0.33 -0.15 -2.117
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1.05G1+1.05G2+A+D2 .46 -2.33 -142.73 -0.23 -0.15 -2.23
1.05G1+1.05G2+A+D3 11.50 -89.72 -147.81 -0.28 -0.06 -2.15
1.05G1+1.05G2+A+Dé4 .48 85.74 -143.73 -0.28 -0.24 -2.24
1.05G1+1.05G2+D1 10.78 -3.22 -132.94 -0.30 -0.15 -2.24
1.05G1+1.05G2+D2 10.72 -3.91 -126.86 -0.20 -0.15 -2.30
1.05G1+1.05G2+D3 10.76 -91.29 -131.94 -0.25 -0.06 -2.22
1.05G1+1.05G2+D4 10.74 8L4.17 -121.86 -0.25 -0.24 -2.32
1.05G1+1.05G2+Q 1.94 13.23 -156.55 -0.30 -0.18 -2.41
1.05G1+1.05G2+Q+A 12.69 14.81 -172.42 -0.33 -0.18 -2.33
1.05G1+1.05G2+Q+A+D1 12.72 15.15 -175.46 -0.38 -0.18 -2.30
1.05G1+1.05G2+Q+A+D2 12.66 1447 -169.38 -0.28 -0.18 -2.36
1.05G1+1.05G2+Q+A+D3 12.70 -72.92 -174.46 -0.33 -0.09 -2.29
1.05G1+1.05G2+Q+A+D4 12.68 102.54 -170.38 -0.32 -0.27 -2.38
1.05G1+1.05G2+Q+D1 11.97 13.57 -159.59 -0.35 -0.18 -2.38
1.05G1+1.05G2+Q+D2 1.91 12.89 -153.51 -0.25 -0.18 -2.L4
1.05G1+1.05G2+0+D3 11.95 -74.50 -158.59 -0.30 -0.09 -2.36
1.05G1+1.05G2+Q+D& 11.93 100.96 -154.51 -0.29 -0.27 -2.45
Fundacdo S9
Combinagdo N Mx My Vx vy MY
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 5.18 133.67 -326.04 0.20 -0.08 49.9L
Adicional (G2) 3.55 -349.67 -238.26 0.10 0.73 41.61
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.49 98.1L -L4.16 0.06 -0.14 7.85
Aqua (A) 0.00 0.07 -2.41 0.00 0.00 0.01
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V4) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (Vé6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.00 -1.07 1119 0.02 0.00 1.02
Desaprumo 180° (D2) 0.00 1.07 -11.79 -0.02 0.00 -1.02
Desaprumo 90° (D3) 0.01 -119.94 1.65 0.00 0.12 134
Desaprumo 270° (D&) -0.01 119.94 -1.65 0.00 -0.12 -1.34
Desaprumo 45° (D5) 0.01 -85.56 56.18 0.02 0.09 1.67
Desaprumo 225° (D6) -0.01 85.56 -56.18 -0.02 -0.09 -1.67
Desaprumo 135° (D7) 0.01 -84.06 -53.84 -0.02 0.08 0.23
Desaprumo 315° (D8) -0.01 8L.06 53.84 0.02 -0.08 -0.23
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 9.17 -226.80 -592.51 0.31 0.68 96.13
1.05G1+1.05G2+0.50+A 9.41 -171.66 -617.00 0.34 0.62 100.06
1.05G1+1.05G2+0.50+A+D1 9.41 -178.73 -539.21 0.36 0.62 101.08
1.05G1+1.05G2+0.50+A+D2 9.41 -176.60 -69L4.80 0.32 0.61 99.04
1.05G1+1.05G2+0.50+A+D3 9.42 -297.60 -615.35 0.34 0.74 101.40
1.05G1+1.05G2+0.50+A+DL4 9.40 -57.72 -618.65 0.34 0.49 98.72
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1.05G1+1.05G2+A 9.17 -226.73 -594.92 0.31 0.68 96.13
1.05G1+1.05G2+A+D1 9.17 -221.80 -517.13 0.33 0.69 97.15
1.05G1+1.05G2+A+D2 9.16 -225.67 -672.11 0.29 0.68 95.12
1.05G1+1.05G2+A+D3 9.18 -346.67 -593.27 0.31 0.80 97.48
1.05G1+1.05G2+A+D4 9.15 -106.80 -596.57 0.31 0.56 9419

1.05G1+1.05G2+D1 9.17 -221.87 -514.72 0.33 0.69 97.15

1.05G1+1.05G2+D2 9.16 -225.14 -670.31 0.29 0.68 95.11

1.05G1+1.05G2+D3 9.18 -346. 14 -590.86 0.31 0.80 9147

1.05G1+1.05G2+D4 9.15 -106.86 -594.16 0.31 0.56 9L4.18

1.05G1+1.05G2+Q 9.66 -128.66 -636.68 0.37 0.55 103.97
1.05G1+1.05G2+Q+A 9.66 -128.59 -639.08 0.37 0.55 103.98
1.05G1+1.05G2+0+A+D1 9.66 -129.66 -561.29 0.39 0.55 105.00

1.05G1+1.05G2+Q+A+D2 9.65 -121.52 -716.88 0.34 0.54 102.96
1.05G1+1.05G2+Q+A+D3 9.67 -248.53 -637.43 0.37 0.67 105.32
1.05G1+1.05G2+Q+A+D4 9.65 -8.65 -640.74 0.37 0.43 102.64
1.05G1+1.05G2+0+D1 9.66 -129.13 -558.88 0.39 0.55 104.99
1.05G1+1.05G2+0+D2 9.65 -1271.59 -4 L7 0.34 0.54 102.96
1.05G1+1.05G2+0+03 9.67 -248.60 -635.03 0.37 0.67 105.32
1.05G1+1.05G2+Q0+D4 9.65 -8.72 -638.33 0.37 0.43 102.63
Fundac3do S10
A N Mx M Vx v Mt

Combinagdo (tf) (kgf.m) kot m) (tf) th (kgf/m)
Peso proprio (G1) 2.49 -128.87 -9.29 0.00 0.63 3.65
Adicional (G2) 2.46 5F4.43 -11.82 0.00 0.75 1.68
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.15 -51.79 -1.49 0.00 0.11 0.77
Agua (A) 0.00 0.67 -0.17 0.00 0.00 0.15
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V4) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00

Desaprumo 0° (D1) 0.00 -7.99 50.81 0.02 0.01 2.42
Desaprumo 180° (D2) 0.00 1.99 -50.81 -0.02 -0.01 -2.42
Desaprumo 90° (D3) 0.01 -121.32 0.05 0.00 0.05 -0.04
Desaprumo 270° (D4) -0.01 12132 -0.05 0.00 -0.05 0.04
Desaprumo 45° (D5) 0.01 -91.44 35.97 0.01 0.04 1.69
Desaprumo 225° (D6) -0.01 9144 -35.97 -0.01 -0.04 -1.69
Desaprumo 135° (D7) 0.01 -80.14 -35.89 -0.01 0.03 -1.74
Desaprumo 315° (D8) -0.01 80.14 35.89 0.01 -0.03 174

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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 5.20 L67.84 -22.11 0.00 1.45 5.60
1.05G1+1.05G2+0.50+A 5.27 L42.61 -23.09 0.00 1.50 6.12
1.05G1+1.05G2+0.50+A+D1 5.27 434,62 2112 0.02 1.51 8.55
1.05G1+1.05G2+0.50+A+D2 5.27 450.60 -73.90 -0.02 1.50 3.70
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1.05G1+1.05G2+0.50+A+D3 5.28 321.29 -23.03 0.00 1.56 6.09
1.05G1+1.05G2+0.50+A+DL4 5.26 563.93 -23.14 0.00 1.45 6.16
1.05G1+1.05G2+A 5.20 468.51 -22.34 0.00 1.45 574
1.05G1+1.05G2+A+D1 5.20 460.52 28.4% 0.02 1.45 8.16
1.05G1+1.05G2+A+D2 5.20 476.50 -73.15 -0.02 144 3.32
1.05G1+1.05G2+A+D3 5.21 347.18 -22.29 0.00 1.50 5.1
1.05G1+1.05G2+A+D4 5.19 589.83 -22.40 0.00 1.39 5.718
1.05G1+1.05G2+D1 5.20 459.85 28.64 0.02 1.45 8.02
1.05G1+1.05G2+D2 5.20 475.83 -72.98 -0.02 144 3.17
1.05G1+1.05G2+D3 5.21 346.52 -22.11 0.00 1.50 5.56
1.05G1+1.05G2+D4 5.19 589.16 -22.22 0.00 1.39 5.63
1.05G1+1.05G2+Q 5.35 416.05 -23.66 0.00 1.56 6.36
1.05G1+1.05G2+Q+A 5.35 416.72 -23.83 0.00 1.56 6.51
1.05G1+1.05G2+0+A+D1 5.35 408.713 26.98 0.02 157 8.93
1.05G1+1.05G2+Q+A+D2 5.35 L2641 - 7464 -0.02 1.55 4.09
1.05G1+1.05G2+0+A+D3 5.36 295.40 -23.18 0.00 1.61 6.47
1.05G1+1.05G2+0+A+Dé& 5.33 538.04 -23.89 0.00 1.51 6.54
1.05G1+1.05G2+0+D1 5.35 408.06 27.15 0.02 157 8.78
1.05G1+1.05G2+0+D2 5.35 L2404 -Th L7 -0.02 1.55 3.94
1.05G1+1.05G2+0+D3 5.36 294.13 -23.60 0.00 1.62 6.33
1.05G1+1.05G2+Q+D4 5.33 537.37 -23.71 0.00 151 6.40
Fundagdo S11
A N Mx M Vx v Mt
Combinagdo (tf) (kgf.m) kgt m) (tf) it (kgf/m)
Peso proprio (G1) 5.43 -173.52 4L8.19 0.11 0.29 1.64
Adicional (G2) 5.32 -90.82 52.59 0.11 0.14 0.93
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.29 -40.87 12.65 0.03 0.08 0.15
Agua (A) 0.76 -13.719 23.18 0.05 0.03 -0.08
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V4) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) -0.01 1.L0 12.58 -0.02 -0.01 -0.15
Desaprumo 180° (D2) 0.01 -1.40 -12.58 0.02 0.01 0.15
Desaprumo 90° (D3) 0.01 -55.29 3.16 0.01 0.03 0.00
Desaprumo 270° (D&) -0.01 55.29 -3.16 -0.01 -0.03 0.00
Desaprumo 45° (D5) 0.00 -33.86 1.13 -0.01 0.02 -0.11
Desaprumo 225° (D6) 0.00 33.86 -11.13 0.01 -0.02 0.1
Desaprumo 135° (D7) 0.01 -44.32 -6.66 0.02 0.03 0.10
Desaprumo 315° (D8) -0.01 4432 6.66 -0.02 -0.03 -0.10
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 11.28 -2711.56 106.45 0.24 0.45 2.1
1.05G1+1.05G2+0.50+A 12.69 -311.79 135.95 0.30 0.51 2.70
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1.05G1+1.05G2+0.50+A+D1 12.67 -304.39 148.53 0.28 0.51 2.55
1.05G1+1.05G2+0.50+A+D2 12.70 -319.19 123.38 0.32 0.52 2.84
1.05G1+1.05G2+0.50+A+D3 12.69 -367.07 139.11 0.31 0.55 2.70
1.05G1+1.05G2+0.50+A+D& 12.68 -256.50 132.80 0.30 0.48 2.70
1.05G1+1.05G2+A 12.04 -291.35 129.63 0.29 0.47 2.63
1.05G1+1.05G2+A+D1 12.03 -283.96 142.21 0.26 0.47 2.L8
1.05G1+1.05G2+A+D2 12.06 -298.75 117.05 0.31 0.48 2.1
1.05G1+1.05G2+A+D3 12.05 -346.64 132.79 0.29 0.51 2.62
1.05G1+1.05G2+A+D4 12.04 -236.07 126.47 0.28 0.44 2.63
1.05G1+1.05G2+D1 11.27 -210.16 119.02 0.22 0.44 2.56
1.05G1+1.05G2+D2 11.29 -284.96 93.8% 0.26 0.45 2.85
1.05G1+1.05G2+D3 11.29 -332.85 109.60 0.24 0.48 2.70
1.05G1+1.05G2+D4 11.28 -222.21 103.29 0.23 0.41 2.1
1.05G1+1.05G2+Q 12.57 -318.43 119.09 0.27 0.53 2.85
1.05G1+1.05G2+Q+A 13.33 -332.22 142.28 0.32 0.55 2.1
1.05G1+1.05G2+Q+A+D1 13.32 -324.82 154.85 0.30 0.55 2.62
1.05G1+1.05G2+Q+A+D2 13.34 -339.62 129.70 0.34 0.56 2.92
1.05G1+1.05G2+0+A+D3 13.34 -381.51 145.43 0.33 0.59 2.1
1.05G1+1.05G2+Q+A+D4 13.32 -276.94 139.12 0.31 0.52 2.1
1.05G1+1.05G2+0+D1 12.56 -311.03 131.67 0.25 0.52 2.0
1.05G1+1.05G2+0+D2 12.58 -325.83 106.52 0.29 0.53 3.00
1.05G1+1.05G2+0+D3 12.5% -3713.1 122.25 0.28 0.56 2.85
1.05G1+1.05G2+Q+D& 12.56 -263.14 115.94 0.26 0.49 2.85
Fundagdo S12
N N Mx M Vx v Mt

Combinagdo (tf) (kgf.m) kot m) (tf) ith (kgf/m)
Peso proprio (G1) 5.49 -2.8% -99.88 -0.19 0.12 127
Adicional (G2) 5.12 40.38 -69.36 -0.13 -0.04 0.61
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.28 12.40 -37.04 -0.07 0.00 -0.03
Agua (A) 0.97 2.87 -35.96 -0.07 0.00 -0.28
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.01 -3.29 -1.07 -0.05 0.00 -0.30
Desaprumo 180° (D2) -0.01 3.29 1.07 0.05 0.00 0.30
Desaprumo 90° (D3) -0.01 -87.67 3.81 0.01 0.09 0.05
Desaprumo 270° (D&) 0.01 87.67 -3.81 -0.01 -0.09 -0.05
Desaprumo 45° (D5) 0.00 -6L4.32 1.94 -0.03 0.07 -0.17
Desaprumo 225° (D6) 0.00 6L4.32 -1.94 0.03 -0.07 0.17
Desaprumo 135° (D7) -0.01 -59.67 3.45 0.04 0.06 0.25
Desaprumo 315° (D8) 0.01 59.6% -3.45 -0.04 -0.06 -0.25
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
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1.05G1+1.05G2 M4 39.39 -171.10 -0.34 0.09 1.97
1.05G1+1.05G2+0.50+A 12.74 48.46 -232.18 -0.45 0.08 1.68
1.05G1+1.05G2+0.50+A+D1 12.75 4517 -233.25 -0.50 0.09 1.38
1.05G1+1.05G2+0.50+A+D2 12.73 51.76 -231.11 -0.40 0.08 1.97
1.05G1+1.05G2+0.50+A+D3 12.73 -39.21 -228.38 -0.44 0.17 1.73
1.05G1+1.05G2+0.50+A+D4 12.75 136.14 -235.99 -0.46 -0.01 1.62
1.05G1+1.05G2+A 121 42.26 -213.66 -0.41 0.08 1.69
1.05G1+1.05G2+A+D1 12.12 38.97 -214.74 -0.46 0.09 1.39
1.05G1+1.05G2+A+D2 12.10 45.55 -212.59 -0.37 0.08 1.99
1.05G1+1.05G2+A+D3 12.10 -45.41 -209.86 -0.41 0.17 174
1.05G1+1.05G2+A+D4 12.12 129.93 -211.47 -0.42 -0.01 164
1.05G1+1.05G2+D1 11.15 36.10 -178.17 -0.39 0.09 1.67
1.05G1+1.05G2+D2 113 42.68 -176.63 -0.29 0.08 2.27
1.05G1+1.05G2+D3 113 -48.28 -173.90 -0.34 0.18 2.02
1.05G1+1.05G2+D4 11.15 127.06 -181.51 -0.35 0.00 1.91
1.05G1+1.05G2+Q 12.41 51.79 -214.74 -0.41 0.09 194
1.05G1+1.05G2+Q+A 13.38 54.67 -250.70 -0.48 0.08 1.66
1.05G1+1.05G2+0+A+D1 13.39 51.37 -251.#7 -0.53 0.08 1.36
1.05G1+1.05G2+0+A+D2 13.37 57.96 -249.63 -0.43 0.08 1.96
1.05G1+1.05G2+0+A+D3 13.37 -33.01 -246.90 -0.47 0.17 1.1
1.05G1+1.05G2+0+A+D4 13.39 142.34 -254.51 -0.49 -0.01 1.61
1.05G1+1.05G2+0+D1 12.42 48.50 -215.81 -0.46 0.09 164
1.05G1+1.05G2+0+D2 12.40 55.08 -213.67 -0.36 0.08 2.23
1.05G1+1.05G2+Q+D3 12.40 -35.88 -210.94 -0.40 0.18 1.99
1.05G1+1.05G2+Q+Dk 12.42 139.46 -218.55 -0.42 0.00 1.88
Fundagdo S13
Combinagdo N Mx My vx vy Mr
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 19.14 0.00 0.00 0.21 0.55 0.00
Adicional (G2) 16.23 0.00 0.00 -0.38 -0.89 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.52 0.00 0.00 0.07 0.21 0.00
Agua (A) 0.00 0.00 0.00 0.01 0.00 0.00
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V¥) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) -0.06 0.00 0.00 -0.11 -0.02 0.00
Desaprumo 180° (D2) 0.06 0.00 0.00 0.11 0.02 0.00
Desaprumo 90° (D3) -0.03 0.00 0.00 0.00 0.00 0.00
Desaprumo 270° (D&4) 0.03 0.00 0.00 0.00 0.00 0.00
Desaprumo 45° (D5) -0.06 0.00 0.00 -0.08 -0.01 0.00
Desaprumo 225° (D6) 0.06 0.00 0.00 0.08 0.01 0.00
Desaprumo 135° (D7) 0.03 0.00 0.00 0.08 0.01 0.00
Desaprumo 315° (D8) -0.03 0.00 0.00 -0.08 -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
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Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 3114 0.00 0.00 -0.18 -0.36 0.00
1.05G1+1.05G2+0.50+A 37.90 0.00 0.00 -0.14 -0.26 0.00
1.05G1+1.05G2+0.50+A+D1 37.84 0.00 0.00 -0.25 -0.28 0.00
1.05G1+1.05G2+0.50+A+D2 37.96 0.00 0.00 -0.03 -0.24 0.00
1.05G1+1.05G2+0.50+A+D3 37.88 0.00 0.00 -0.13 -0.26 0.00
1.05G1+1.05G2+0.50+A+D4 37.93 0.00 0.00 -0.14 -0.26 0.00
1.05G1+1.05G2+A 3114 0.00 0.00 -0.18 -0.36 0.00
1.05G1+1.05G2+A+D1 37.08 0.00 0.00 -0.29 -0.38 0.00
1.05G1+1.05G2+A+D2 37.20 0.00 0.00 -0.07 -0.34 0.00
1.05G1+1.05G2+A+D3 311 0.00 0.00 -0.17 -0.36 0.00
1.05G1+1.05G2+A+D& 37.16 0.00 0.00 -0.18 -0.36 0.00
1.05G1+1.05G2+D1 37.07 0.00 0.00 -0.30 -0.38 0.00
1.05G1+1.05G2+D2 37.20 0.00 0.00 -0.07 -0.34 0.00
1.05G1+1.05G2+D3 311 0.00 0.00 -0.18 -0.36 0.00
1.05G1+1.05G2+D4 37.16 0.00 0.00 -0.19 -0.36 0.00
1.05G1+1.05G2+Q 38.66 0.00 0.00 -0.11 -0.15 0.00
1.05G1+1.05G2+Q+A 38.66 0.00 0.00 -0.10 -0.15 0.00
1.05G1+1.05G2+Q+A+D1 38.60 0.00 0.00 -0.21 -0.17 0.00
1.05G1+1.05G2+Q+A+D2 38.13 0.00 0.00 0.01 -0.13 0.00
1.05G1+1.05G2+Q+A+D3 38.64 0.00 0.00 -0.10 -0.15 0.00
1.05G1+1.05G2+Q+A+D& 38.69 0.00 0.00 -0.M -0.15 0.00
1.05G1+1.05G2+Q+D1 38.60 0.00 0.00 -0.22 -0.17 0.00
1.05G1+1.05G2+Q+D2 38.72 0.00 0.00 0.00 -0.13 0.00
1.05G1+1.05G2+Q+D3 38.63 0.00 0.00 -0.11 -0.15 0.00
1.05G1+1.05G2+Q+D& 38.69 0.00 0.00 -0.11 -0.15 0.00
Fundagdo S14
Combinacdo N Hx My Vx vy Mr
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 9.48 -292.12 -137.86 -0.08 0.08 -133.41
Adicional (G2) 15.49 1152.26 49.13 0.22 -0.80 -112.02
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.58 -140.02 -35.94 -0.03 0.08 -27.61
Agua (A) 0.00 -0.17 -6.20 -0.01 0.00 -0.31
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.01 2.9 115.27 0.1 0.00 2.13
Desaprumo 180° (D2) -0.01 -2.91 -115.27 -0.1 0.00 -2.13
Desaprumo 90° (D3) 0.02 -156.57 bbb 0.00 0.05 -4.19
Desaprumo 270° (D4) -0.02 156.57 -b bl 0.00 -0.05 419
Desaprumo 45° (D5) 0.02 -108.65 8L4.65 0.08 0.03 -1.03
Desaprumo 225° (D6) -0.02 108.65 -84.65 -0.08 -0.03 1.03
Desaprumo 135° (D7) 0.01 -112.17 -18.37 -0.07 0.04 -4.89
Desaprumo 315° (D8) -0.01 12,77 78.37 0.07 -0.04 4.89
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
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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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 26.22 902.52 -93.1% 0.15 -0.75 -2571.70
1.05G1+1.05G2+0.50+A 27.01 832.34 -1M7.34 0.13 -0.H1 -2711.82
1.05G1+1.05G2+0.50+A+D1 27.02 835.25 -2.07 0.23 -0.1 -269.09
1.05G1+1.05G2+0.50+A+D2 27.00 829.42 -232.62 0.02 -0.1 -274.55
1.05G1+1.05G2+0.50+A+D3 27.03 675.77 -112.90 0.13 -0.66 -276.01
1.05G1+1.05G2+0.50+A+D4 26.99 988.90 -121.79 0.12 -0.76 -261.63
1.05G1+1.05G2+A 26.22 902.35 -99.37 0.14 -0.75 -258.01
1.05G1+1.05G2+A+D1 26.23 905.26 15.90 0.25 -0.76 -255.28
1.05G1+1.05G2+A+D2 26.21 899.43 -214.65 0.03 -0.75 -260.74
1.05G1+1.05G2+A+D3 26.24 745.18 -94.93 0.15 -0.70 -262.20
1.05G1+1.05G2+A+D4 26.20 1058.91 -103.82 0.14 -0.80 -253.83
1.05G1+1.05G2+D1 26.23 905.43 22.10 0.26 -0.76 -254.9%
1.05G1+1.05G2+D2 26.21 899.60 -208.45 0.04 -0.75 -260.43
1.05G1+1.05G2+D3 26.24 745.95 -88.73 0.15 -0.70 -261.89
1.05G1+1.05G2+D4 26.20 1059.08 -97.62 0.14 -0.80 -253.51
1.05G1+1.05G2+Q 27.80 762.50 -129.11 0.11 -0.67 -285.31
1.05G1+1.05G2+Q+A 27.80 762.33 -135.31 0.11 -0.67 -285.63
1.05G1+1.05G2+Q+A+D1 27.82 165.24 -20.04 0.22 -0.67 -282.90
1.05G1+1.05G2+0+A+D2 2119 759.41 -250.58 0.00 -0.67 -288.36
1.05G1+1.05G2+Q+A+D3 27.83 605.76 -130.87 0.11 -0.62 -289.81
1.05G1+1.05G2+Q+A+D4 27.18 918.90 -139.76 0.10 -0.72 -281.44
1.05G1+1.05G2+0+D1 27.82 765.41 -13.84 0.22 -0.67 -282.58
1.05G1+1.05G2+Q+D2 27119 759.58 -24L4 .38 0.01 -0.67 -288.04
1.05G1+1.05G2+Q+D3 27.83 605.93 -124.67 0.12 -0.62 -289.50
1.05G1+1.05G2+Q+D& 27.18 919.06 -133.55 0.11 -0.72 -281.13
Fundagdo S15
Combinagdo N Hx My Vx vy M
(tf) (kgf.m) (kgf.m) (tf) (+f) (kgf/m)

Peso proprio (G1) 8.57 -941.81 -197.12 -0.20 0.65 -14.07
Adicional (G2) 13.88 376.40 -149.59 -0.18 -0.17 -11.12
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.45 -246.75 -38.19 -0.03 0.19 -1.43
Agua (A) 0.00 0.82 -5.48 -0.01 0.00 -0.53
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V?) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.00 -0.9% 101.03 0.09 0.00 1.88
Desaprumo 180° (D2) 0.00 0.97 -101.03 -0.09 0.00 -1.88
Desaprumo 90° (D3) 0.04 -196.33 214 0.00 0.06 1.06
Desaprumo 270° (D&) -0.04 196.33 -2.14 0.00 -0.06 -1.06
Desaprumo 45° (D5) 0.03 -139.51 12.95 0.06 0.04 2.07
Desaprumo 225° (D6) -0.03 139.51 -72.95 -0.06 -0.04 -2.07
Desaprumo 135° (D7) 0.03 -138.14 -69.93 -0.06 0.04 -0.58
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Desaprumo 315° (D8) -0.03 138.14 69.93 0.06 -0.04 0.58
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
Refragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 23,57 -599.97 -364.67 -0.39 0.50 -32.15
1.05G1+1.05G2+0.50+A 2430 -722.53 -389.25 -0.42 0.59 -33.99
1.05G1+1.05G2+0.50+A+D1 2430 -723.50 -288.22 -0.33 0.59 -32.11
1.05G1+1.05G2+0.50+A+D2 24.29 -721.56 -490.28 -0.51 0.59 -35.86
1.05G1+1.05G2+0.50+A+D3 24.33 -918.86 -387.1 -0.41 0.66 -32.93
1.05G1+1.05G2+0.50+A+D4 24.26 -526.20 -391.39 -0.42 0.53 -35.04
1.05G1+1.05G2+A 23,57 -599.15 -370.15 -0.40 0.50 -33.27
1.05G1+1.05G2+A+D1 23,57 -600.12 -269.12 -0.31 0.50 -31.40
1.05G1+1.05G2+A+D2 23,57 -598.18 -411.18 -0.49 0.50 -35.15
1.05G1+1.05G2+A+D3 23.61 -795.49 -368.01 -0.40 0.56 -32.22
1.05G1+1.05G2+A+D4 23.53 -402.82 -372.29 -0.40 0.43 -34.33
1.05G1+1.05G2+D1 23.57 -600.94 -263.64 -0.30 0.50 -30.87
1.05G1+1.05G2+D2 23.57 -599.00 -465.70 -0.48 0.50 -34.62
1.05G1+1.05G2+D3 23.61 -796.31 -362.53 -0.39 0.56 -31.69
1.05G1+1.05G2+D4 23.53 -403.64 -366.81 -0.40 0.43 -33.80
1.05G1+1.05G2+Q 25.02 -846.73 -402.86 -0.43 0.69 -34.1%
1.05G1+1.05G2+Q+A 25.02 -845.91 -408.35 -0.43 0.69 -34.70
1.05G1+1.05G2+Q+A+D1 25.02 -846.88 -307.32 -0.34 0.69 -32.82
1.05G1+1.05G2+0+A+D2 25.02 -844.94 -509.38 -0.52 0.69 -36.58
1.05G1+1.05G2+0+A+D3 25.06 -1042.24 -406.21 -0.43 0.75 -33.64
1.05G1+1.05G2+Q+A+D4 24.98 -649.57 -410.49 -0.44 0.63 -35.75
1.05G1+1.05G2+0+D1 25.03 -847.70 -301.83 -0.34 0.69 -32.29
1.05G1+1.05G2+Q+D2 25.02 -845.76 -503.90 -0.52 0.69 -36.05
1.05G1+1.05G2+Q+D3 25.06 -1043.06 -400.72 -0.43 0.75 -33.12
1.05G1+1.05G2+Q+D4 24.99 -650.39 -405.00 -0.43 0.63 -35.23
Fundac3o S16
Combinag3o N Mx My vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso préprio (G1) 9.14 211.26 -78.21 0.01 -0.62 1.29

Adicional (G2) 14.29 110.12 165.13 0.43 -0.32 [

Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00

Acidental (Q) 1.73 93.19 -51.44 -0.07 -0.22 1.95

Agua (A) -0.04 14.25 -4.52 0.00 -0.03 0.14

Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00

Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00

Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00

Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00

Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00

Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00

Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00

Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00

Desaprumo 0° (D1) -0.05 12.50 98.97 0.09 -0.01 -0.34

Desaprumo 180° (D2) 0.05 -12.50 -98.97 -0.09 0.01 0.34

Desaprumo 90° (D3) -0.04 -40.26 417 0.01 -0.02 0.47

Desaprumo 270° (D4) 0.04 40.26 -417 -0.01 0.02 -0.47

Desaprumo 45° (D5) -0.06 -19.63 72.93 0.07 -0.02 0.09
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Desaprumo 225° (D6) 0.06 19.63 -72.93 -0.07 0.02 -0.09
Desaprumo 135° (D7) 0.00 -37.30 -67.03 -0.06 -0.01 0.57
Desaprumo 315° (D8) 0.00 37.30 67.03 0.06 0.01 -0.57
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 2L.60 343.74 91.2% 0.46 -0.99 19.67
1.05G1+1.05G2+0.50+A 25.42 404.58 61.03 0.43 -1.13 20.78
1.05G1+1.05G2+0.50+A+D1 25.38 417.08 160.00 0.52 -114 20.44
1.05G1+1.05G2+0.50+A+D2 25.4% 392.09 -37.94 0.33 -1.12 2111
1.05G1+1.05G2+0.50+A+D3 25.38 364.33 65.20 0.43 -1.15 21.25
1.05G1+1.05G2+0.50+A+D4 25.46 L4 8L 56.86 0.42 -1 20.31
1.05G1+1.05G2+A 2L.56 357.99 86.75 0.46 -1.02 19.80
1.05G1+1.05G2+A+D1 24.51 370.48 185.72 0.55 -1.03 19.47
1.05G1+1.05G2+A+D2 2L.60 345.49 -12.22 0.37 -1.01 2014
1.05G1+1.05G2+A+D3 2452 317.73 90.92 0.47 -1.04 20.27
1.05G1+1.05G2+A+D4 2L.60 398.24 82.58 0.45 -1.00 1934
1.05G1+1.05G2+D1 2L.56 356.24 190.24 0.56 -1.00 19.33
1.05G1+1.05G2+D2 2L.65 331.25 -1.10 0.37 -0.98 20.00
1.05G1+1.05G2+D3 2L.56 303.49 95.43 0.47 -1.01 20.13
1.05G1+1.05G2+D& 2464 384.00 87.10 0.46 -0.97 19.20
1.05G1+1.05G2+Q 26.33 436.93 39.83 0.40 -1.21 21.62
1.05G1+1.05G2+Q+A 26.29 45118 35.31 0.39 -1.24 21.76
1.05G1+1.05G2+Q+A+D1 26.24 4L63.67 134.28 0.49 -1.25 21.42
1.05G1+1.05G2+Q+A+D2 26.33 438.68 -63.66 0.30 -1.23 22.09
1.05G1+1.05G2+Q+A+D3 26.25 410.92 39.48 0.40 -1.26 22.22
1.05G1+1.05G2+Q+A+D4 26.33 49143 3114 0.39 -1.22 21.29
1.05G1+1.05G2+0+D1 26.29 449.43 138.80 0.49 -1.22 21.28
1.05G1+1.05G2+Q+D2 26.38 L2L L1 -59.14 0.30 -1.20 21.95
1.05G1+1.05G2+Q+D3 26.29 396.68 44.00 0.40 -1.23 22.08
1.05G1+1.05G2+0+D4 26.37 477.19 35.66 0.39 -1.19 21.15
Fundacdo S17
Combinag3o N Mx My vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (t£) (kgf/m)
Peso préprio (G1) 18.06 0.00 0.00 -0.17 4.32 0.00
Adicional (G2) 14.54 0.00 0.00 -0.06 1.65 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.72 0.00 0.00 0.03 0.54 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.1 0.00
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V4) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.12 0.00 0.00 -0.30 0.16 0.00
Desaprumo 180° (D2) -0.12 0.00 0.00 0.30 -0.16 0.00
Desaprumo 90° (D3) -0.05 0.00 0.00 0.02 -0.18 0.00

Rua Irene Ramos Gomes de Mattos

+55 (81) 3316-0700

176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

ENGENHARIA SECRETARIA DA SAUDE
30

Desaprumo 270° (D&4) 0.05 0.00 0.00 -0.02 0.18 0.00
Desaprumo 45° (D5) 0.06 0.00 0.00 -0.20 -0.01 0.00
Desaprumo 225° (D6) -0.06 0.00 0.00 0.20 0.01 0.00
Desaprumo 135° (D7) -0.12 0.00 0.00 0.22 -0.25 0.00
Desaprumo 315° (D8) 0.12 0.00 0.00 -0.22 0.25 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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 34.23 0.00 0.00 -0.25 6.26 0.00
1.05G1+1.05G2+0.5Q+A 35.09 0.00 0.00 -0.24 6.64 0.00
1.05G1+1.05G2+0.50+A+D1 35.21 0.00 0.00 -0.54 6.81 0.00
1.05G1+1.05G2+0.50+A+D2 34.96 0.00 0.00 0.06 6.48 0.00
1.05G1+1.05G2+0.50+A +D3 35.04 0.00 0.00 -0.22 6.46 0.00
1.05G1+1.05G2+0.50+A+D4 35.13 0.00 0.00 -0.25 6.83 0.00
1.05G1+1.05G2+A 34.23 0.00 0.00 -0.25 6.37 0.00
1.05G1+1.05G2+A+D1 34.35 0.00 0.00 -0.55 6.54 0.00
1.05G1+1.05G2+A+D2 341 0.00 0.00 0.05 6.21 0.00
1.05G1+1.05G2+A+D3 34.18 0.00 0.00 -0.24 6.19 0.00
1.05G1+1.05G2+A+D4 34.28 0.00 0.00 -0.27 6.56 0.00
1.05G1+1.05G2+D1 34.35 0.00 0.00 -0.55 6.43 0.00
1.05G1+1.05G2+D2 34.10 0.00 0.00 0.05 6.10 0.00
1.05G1+1.05G2+D3 34.18 0.00 0.00 -0.23 6.08 0.00
1.05G1+1.05G2+D4& 34.2% 0.00 0.00 -0.26 6.45 0.00
1.05G1+1.05G2+Q 3594 0.00 0.00 -0.22 6.80 0.00
1.05G1+1.05G2+Q+A 35.95 0.00 0.00 -0.22 6.91 0.00
1.05G1+1.05G2+0+A+D1 36.0%7 0.00 0.00 -0.52 7.07 0.00
1.05G1+1.05G2+Q+A+D2 35.82 0.00 0.00 0.08 6.75 0.00
1.05G1+1.05G2+Q+A+D3 35.90 0.00 0.00 -0.21 6.713 0.00
1.05G1+1.05G2+Q+A+D4 35.99 0.00 0.00 -0.24 7.09 0.00
1.05G1+1.05G2+Q+D1 36.07 0.00 0.00 -0.52 6.96 0.00
1.05G1+1.05G2+0+D2 35.82 0.00 0.00 0.08 6.64 0.00
1.05G1+1.05G2+0+D3 35.90 0.00 0.00 -0.20 6.62 0.00
1.05G1+1.05G2+Q+D4& 35.99 0.00 0.00 -0.24 6.98 0.00

Fundag3o S18
A N Mx M Vx v Mt

Combinagao (+) (kgf.m) (kgf%m) (tf) (rz) (kgf/m)
Peso proprio (G1) 3.63 186.92 -80.28 -0.23 -0.13 .49
Adicional (G2) 0.04 46.43 0.10 -0.02 -0.04 2.39
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.06 771.98 -62.05 -0.15 -0.09 1.16
Agua (A) 0.00 -0.08 -0.53 0.00 0.00 -0.3%
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V?) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) -0.01 8.12 38.18 0.01 -0.01 1.42
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Desaprumo 180° (D2) 0.01 -8.12 -38.18 -0.01 0.01 -1.42
Desaprumo 90° (D3) -0.05 -110.73 -0.30 0.00 0.10 3.38
Desaprumo 270° (D&) 0.05 110.73 0.30 0.00 -0.10 -3.38
Desaprumo 45° (D5) -0.04 -72.13 26.19 0.00 0.07 7.64
Desaprumo 225° (D6) 0.04 72.13 -26.79 0.00 -0.07 -1.64
Desaprumo 135° (D7) -0.03 -84.46 -21.21 -0.01 0.08 -2.85
Desaprumo 315° (D8) 0.03 8L.4L6 2121 0.01 -0.08 2.85
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 3.86 245.02 -84.19 -0.27 -0.18 14.58
1.05G1+1.05G2+0.50+A 4.39 283.93 -115.75 -0.34 -0.23 14.80
1.05G1+1.05G2+0.50+A+D1 4.38 292.65 -7157 -0.33 -0.24 22.21
1.05G1+1.05G2+0.50+A+D2 4. 40 215.21 -153.94 -0.35 -0.22 1.38
1.05G1+1.05G2+0.50+A+D3 434 173.20 -116.05 -0.34 -0.13 18.18
1.05G1+1.05G2+0.50+A+D4 L 4L 394.66 -115.45 -0.34 -0.33 1.41
1.05G1+1.05G2+A 3.86 24494 -84.72 -0.27 -0.18 14.21
1.05G1+1.05G2+A+D1 3.85 253.66 -46.54 -0.26 -0.19 21.63
1.05G1+1.05G2+A+D2 3.87 236.22 -122.91 -0.27 -0.18 6.80
1.05G1+1.05G2+A+D3 3.81 134.21 -85.02 -0.27 -0.08 17.60
1.05G1+1.05G2+A+D4 3.9 355.67 -84.43 -0.26 -0.29 10.83
1.05G1+1.05G2+D1 3.85 253. 14 -46.01 -0.26 -0.19 22.00
1.05G1+1.05G2+D2 3.87 236.30 -122.38 -0.27 -0.18 1.17
1.05G1+1.05G2+D3 3.81 134.29 -84.49 -0.27 -0.08 17.97
1.05G1+1.05G2+D4 3.91 355.75 -83.89 -0.26 -0.29 11.20
1.05G1+1.05G2+Q 4.92 323.00 -146.2L4 -0.42 -0.28 15.74
1.05G1+1.05G2+Q+A 4.92 322.92 -146.18 -0.42 -0.28 15.38
1.05G1+1.05G2+Q+A+D1 4.91 331.64 -108.59 -0.41 -0.29 22.19
1.05G1+1.05G2+Q+A+D2 4.93 314.20 -184.96 -0.43 -0.27 1.96
1.05G1+1.05G2+0+A+D3 4L.87 212.19 -147.08 -0.42 -0.17 18.76
1.05G1+1.05G2+0+A+D4& 4L.97 433.65 -146.48 -0.42 -0.38 11.99
1.05G1+1.05G2+Q+D1 4.91 3311 -108.06 -0.41 -0.29 23.16
1.05G1+1.05G2+Q+D2 4.93 314.28 -184.43 -0.43 -0.27 8.33
1.05G1+1.05G2+Q+D3 L.87 212.271 -146.54 -0.42 -0.17 19.13
1.05G1+1.05G2+0+D4& 4L.97 433,12 -145.95 -0.42 -0.38 12.36
Fundagdo S19
A N Mx M Vx v Mt

Combinagdo (+) (kaf.m) kgt m) (tf) it (kaf/m)
Peso proprio (G1) 5.89 1039.16 49.24 0.05 -0.54 -8.3%
Adicional (G2) 0.30 461.02 12.78 0.01 -0.14 -1
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 112 295.72 20.92 0.03 -0.15 -3.29
l\gua (A) 0.00 0.17 -0.61 0.00 0.00 -0.02
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
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Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.00 0.33 4L8.16 0.03 0.00 -1.62
Desaprumo 180° (D2) 0.00 -0.33 -48.16 -0.03 0.00 1.62
Desaprumo 90° (D3) -0.03 -91.92 -0.17 0.00 0.03 0.1
Desaprumo 270° (D&) 0.03 91.92 0.17 0.00 -0.03 -0.M
Desaprumo 45° (D5) -0.02 -64.16 34.36 0.02 0.02 -0.65
Desaprumo 225° (D6) 0.02 6L.76 -34.36 -0.02 -0.02 0.65
Desaprumo 135° (D7) -0.02 -65.23 -34.59 -0.02 0.02 1.65
Desaprumo 315° (D8) 0.02 65.23 34.59 0.02 -0.02 -1.65
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 6.50 1575.18 65.13 0.06 -0.72 -9.96
1.05G1+1.05G2+0.50+A 1.35 1723.21 74.98 0.07 -0.79 -11.62
1.05G1+1.05G2+0.50+A+D1 1.35 1723.55 123.74 0.11 -0.79 -13.25
1.05G1+1.05G2+0.50+A+D2 1.36 1722.88 26.22 0.04 -0.79 -10.00
1.05G1+1.05G2+0.50+A+D3 1.33 1631.29 74.82 0.07 -0.76 -10.91
1.05G1+1.05G2+0.50+A+Dt 7.38 1815.13 75.15 0.07 -0.82 -12.33
1.05G1+1.05G2+A 6.50 1575.35 64.52 0.06 -0.72 -9.98
1.05G1+1.05G2+A+D1 6.50 1575.69 113.28 0.09 -0.72 -11.60
1.05G1+1.05G2+A+D2 6.50 1575.02 15.76 0.03 -0.72 -8.35
1.05G1+1.05G2+A+D3 6.47 1483.43 64.35 0.06 -0.69 -9.2%
1.05G1+1.05G2+A+D4 6.52 1667.27 64.69 0.06 -0.75 -10.69
1.05G1+1.05G2+D1 6.50 1575.52 113.88 0.10 -0.72 -11.58
1.05G1+1.05G2+D2 6.50 1574.85 16.37 0.03 -0.72 -8.33
1.05G1+1.05G2+D3 6.47 1483.26 64.96 0.06 -0.69 -9.25
1.05G1+1.05G2+D4 6.52 1667.10 65.29 0.06 -0.75 -10.67
1.05G1+1.05G2+Q 8.21 1870.91 86.05 0.09 -0.87 -13.25
1.05G1+1.05G2+Q+A 8.21 1871.08 85.44 0.09 -0.87 -13.27
1.05G1+1.05G2+Q+A+D1 8.21 1871.41 134.20 0.12 -0.87 -14.89
1.05G1+1.05G2+Q+A+D2 8.21 1870. 74 36.68 0.05 -0.87 -11.64
1.05G1+1.05G2+0+A+D3 8.19 1779.16 85.28 0.09 -0.84 -12.56
1.05G1+1.05G2+0+A+D4& 8.24 1963.00 85.61 0.09 -0.90 -13.98
1.05G1+1.05G2+0+D1 8.21 1871.24 134.81 0.12 -0.87 -14.87
1.05G1+1.05G2+Q+D2 8.21 1870.57 37.29 0.05 -0.87 -11.62
1.05G1+1.05G2+Q+D3 8.19 1778.98 85.88 0.09 -0.84 -12.54
1.05G1+1.05G2+0+D& 8.24 1962.83 86.21 0.09 -0.90 -13.95
Fundagdo S20
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 5.98 1011.71 21.85 0.01 -0.57 1.33
Adicional (G2) 0.17 291.65 10.10 0.01 -0.10 -0.46
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.89 320.51 5.45 0.00 -0.17 -0.02
Agua (A) 0.00 0.89 -0.67 0.00 0.00 -0.20
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
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Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.00 -0.99 46.04 0.03 0.00 2.23
Desaprumo 180° (D2) 0.00 0.99 -46.04 -0.03 0.00 -2.23
Desaprumo 90° (D3) -0.04 -120.94 -0.64 0.00 0.04 0.05
Desaprumo 270° (D) 0.04 120.94 0.64 0.00 -0.04 -0.05
Desaprumo 45° (D5) -0.03 -86.22 32.10 0.02 0.03 1.61
Desaprumo 225° (D6) 0.03 86.22 -32.10 -0.02 -0.03 -1.61
Desaprumo 135° (D7) -0.03 -8L4.82 -33.00 -0.02 0.03 -1.54
Desaprumo 315° (D8) 0.03 8L4.82 33.00 0.02 -0.03 154
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 6.46 1368.53 39.85 0.02 -0.70 0.92
1.05G1+1.05G2+0.50+A .41 1529.67 4190 0.02 -0.78 0.70
1.05G1+1.05G2+0.50+A+D1 1.41 1528.68 87.93 0.05 -0.78 2.93
1.05G1+1.05G2+0.50+A+D2 1.41 1530.66 -4k -0.01 -0.78 -1.53
1.05G1+1.05G2+0.50+A+D3 137 1408.73 41.26 0.02 -0.74 0.75
1.05G1+1.05G2+0.50+A+D4 1.45 1650.61 42.54 0.02 -0.83 0.65
1.05G1+1.05G2+A 6.46 1369.41 39.18 0.02 -0.70 0.72
1.05G1+1.05G2+A+D1 6.46 1368.42 85.21 0.05 -0.70 2.95
1.05G1+1.05G2+A+D2 6.46 1370.41 -6.86 -0.01 -0.70 -1.51
1.05G1+1.05G2+A+D3 6.42 1248.47 38.54 0.02 -0.65 0.77
1.05G1+1.05G2+A+D4 6.50 1490.35 39.81 0.02 -0. 74 0.67
1.05G1+1.05G2+D1 6.46 1367.54 85.88 0.05 -0.70 3.15
1.05G1+1.05G2+D2 6.46 1369.52 -6.19 -0.01 -0.70 -1.31
1.05G1+1.05G2+D3 6.42 1247.59 39.21 0.02 -0.65 0.97
1.05G1+1.05G2+D4& 6.50 1489.47 40.48 0.02 -0. 74 0.87
1.05G1+1.05G2+Q 8.35 1689.04 45.29 0.02 -0.86 0.89
1.05G1+1.05G2+Q+A 8.35 1689.93 4462 0.02 -0.8% 0.69
1.05G1+1.05G2+0+A+D1 8.35 1688.94 90.66 0.05 -0.86 2.92
1.05G1+1.05G2+0+A+D2 8.36 1690.92 -1.42 -0.01 -0.8% -1.54
1.05G1+1.05G2+0+A+D3 8.32 1568.99 43.98 0.02 -0.82 0.74
1.05G1+1.05G2+0+A+D4 8.39 1810.87 45.26 0.02 -0.91 0.64
1.05G1+1.05G2+Q+D1 8.35 1688.05 91.33 0.05 -0.86 3.12
1.05G1+1.05G2+Q+D2 8.35 1690.04 -0.74 -0.01 -0.87 -1.34
1.05G1+1.05G2+0+D3 8.32 1568.10 44,65 0.02 -0.82 0.94
1.05G1+1.05G2+0+D4 8.39 1809.98 45.93 0.02 -0.91 0.84
Fundagdo S21
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 5.79 16297 18.06 0.00 -0.46 20.26
Adicional (G2) 0.1 -32.53 18.81 0.02 0.01 2.62
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 113 223.31 -14.22 -0.03 -0.13 6.00
Agua (A) 0.00 -13.79 -0.76 0.00 0.00 -0.33
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
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Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V?) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.00 44 49.36 0.03 0.00 -0.53
Desaprumo 180° (D2) 0.00 -4 k4 -49.36 -0.03 0.00 0.53
Desaprumo 90° (D3) -0.02 -61.59 -1.56 0.00 0.02 -1.82
Desaprumo 270° (D) 0.02 61.59 1.56 0.00 -0.02 1.82
Desaprumo 45° (D5) -0.01 -40.62 33.80 0.02 0.01 -1.66
Desaprumo 225° (D6) 0.01 40.62 -33.80 -0.02 -0.01 1.66
Desaprumo 135° (D7) -0.02 -46.48 -36.01 -0.03 0.02 -0.91
Desaprumo 315° (D8) 0.02 46.48 36.01 0.03 -0.02 0.91
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 6.20 766.96 38.72 0.02 -0.46 24.03
1.05G1+1.05G2+0.50+A 1.06 864.83 30.85 0.00 -0.52 26.70
1.05G1+1.05G2+0.50+A+D1 1.07 868.97 80.21 0.04 -0.53 26.17
1.05G1+1.05G2+0.50+A+D2 1.06 860.69 -18.51 -0.03 -0.52 21.23
1.05G1+1.05G2+0.50+A+D3 1.04 803.24 29.29 0.00 -0.50 24.88
1.05G1+1.05G2+0.50+A+D4 7.08 926.43 32.42 0.01 -0.55 28.52
1.05G1+1.05G2+A 6.20 753.18 37.96 0.02 -0.46 23.10
1.05G1+1.05G2+A+D1 6.20 757.32 87.32 0.05 -0.46 2317
1.05G1+1.05G2+A+D2 6.19 749.03 -11.40 -0.01 -0.46 24.23
1.05G1+1.05G2+A+D3 6.18 691.58 36.40 0.02 -0.44 21.88
1.05G1+1.05G2+A+D4 6.21 81477 39.52 0.02 -0.48 25.52
1.05G1+1.05G2+D1 6.21 1.1 88.08 0.06 -0.47 23.50
1.05G1+1.05G2+D2 6.20 7162.82 -10.64 -0.01 -0.46 24.56
1.05G1+1.05G2+D3 6.18 705.37 37.15 0.02 -0.44 22.21
1.05G1+1.05G2+D4& 6.22 828.56 40.28 0.02 -0.49 25.85
1.05G1+1.05G2+Q 7.93 990.28 24.50 -0.01 -0.59 30.03
1.05G1+1.05G2+Q+A 71.93 976.49 23,14 -0.01 -0.59 29.10
1.05G1+1.05G2+0+A+D1 71.93 980.63 73.10 0.02 -0.59 29.17
1.05G1+1.05G2+0+A+D2 1.92 972.34 -25.62 -0.05 -0.59 30.23
1.05G1+1.05G2+0+A+D3 7.91 914.89 22.18 -0.02 -0.57 27.88
1.05G1+1.05G2+Q+A+D& 194 1038.08 25.31 -0.01 -0.61 31.52
1.05G1+1.05G2+0+D1 1.93 994.42 13.86 0.02 -0.59 29.50
1.05G1+1.05G2+Q+D2 1.93 986.13 -24.86 -0.05 -0.59 30.56
1.05G1+1.05G2+Q+D3 1.91 928.68 22.94 -0.02 -0.57 28.21
1.05G1+1.05G2+0+D4 7.95 1051.87 26.06 -0.01 -0.61 31.85
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Fundagdo S22
Combinag3o N Hx My Vx vy M
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 3.68 22L.60 136.09 0.26 -0.16 -20.42
Adicional (G2) 0.09 122.54 1414 0.02 -0.11 -1.91
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.07 53.39 83.94 0.18 -0.07 -6.36
Agua (A) 0.00 7.68 -0.66 0.00 -0.01 -0.26
Vento 0° (V1) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 180° (V2) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 90° (V3) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 270° (V&) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 45° (V5) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 225° (V6) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 135° (V7) 0.00 0.00 0.00 0.00 0.00 0.00
Vento 315° (V8) 0.00 0.00 0.00 0.00 0.00 0.00
Desaprumo 0° (D1) 0.01 -16.25 38.00 0.01 0.02 410
Desaprumo 180° (D2) -0.01 16.25 -38.00 -0.01 -0.02 -4.10
Desaprumo 90° (D3) -0.03 -54 8L -0.73 0.00 0.05 -0.05
Desaprumo 270° (D4) 0.03 54.8L 0.73 0.00 -0.05 0.05
Desaprumo 45° (D5) -0.01 -50.27 26.36 0.01 0.05 2.86
Desaprumo 225° (D) 0.01 50.27 -26.36 -0.01 -0.05 -2.86
Desaprumo 135° (D7) -0.02 -21.28 -27.39 -0.01 0.02 -2.93
Desaprumo 315° (D8) 0.02 27.28 2139 0.01 -0.02 2.93
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
Guarda Corpo (GC) 0.00 0.00 0.00 0.00 0.00 0.00
1.05G1+1.05G2 3.96 36L4.50 15774 0.29 -0.28 -23.45
1.05G1+1.05G2+0.50+A 449 398.87 199.05 0.38 -0.32 -26.90
1.05G1+1.05G2+0.50+A+D1 4.50 382.62 231.05 0.39 -0.30 -22.80
1.05G1+1.05G2+0.50+A+D2 449 41513 161.05 0.37 -0.34 -30.99
1.05G1+1.05G2+0.50+A+D3 L.L7 344,04 198.33 0.38 -0.27 -26.95
1.05G1+1.05G2+0.50+A+D4 4.52 4531 199.78 0.38 -0.37 -26.84
1.05G1+1.05G2+A 3.96 372.18 157.08 0.29 -0.29 -23.72
1.05G1+1.05G2+A+D1 3.97 355.92 195.08 0.30 -0.27 -19.62
1.05G1+1.05G2+A+D2 3.95 388.43 119.08 0.28 -0.30 -27.81
1.05G1+1.05G2+A+D3 3.93 317.34 156.36 0.29 -0.24 -23.11
1.05G1+1.05G2+A+D4 3.99 421.01 157.81 0.29 -0.34 -23.67
1.05G1+1.05G2+D1 3.96 348.25 195.74 0.30 -0.26 -19.36
1.05G1+1.05G2+D2 3.95 380.76 19.74 0.28 -0.30 -21.55
1.05G1+1.05G2+D3 3.93 309.67 157.01 0.29 -0.23 -23.50
1.05G1+1.05G2+D4 3.99 419.34 158.47 0.29 -0.33 -23.40
1.05G1+1.05G2+Q 5.02 417,90 241.68 0.47 -0.35 -29.81
1.05G1+1.05G2+Q+A 5.03 42557 241.02 0.47 -0.35 -30.07
1.05G1+1.05G2+0+A+D1 5.03 409.32 279.03 0.48 -0.34 -25.98
1.05G1+1.05G2+Q+A+D2 5.02 441.82 203.02 0.46 -0.3% -34.17
1.05G1+1.05G2+Q+A+D3 5.00 370. 74 240.30 0.47 -0.30 -30.12
1.05G1+1.05G2+0+A+D4& 5.05 480.41 26175 0.47 -0.40 -30.02
1.05G1+1.05G2+Q+D1 5.03 4L01.64 219.68 0.48 -0.33 -25.71
1.05G1+1.05G2+Q+D2 5.02 43415 203.68 0.46 -0.36 -33.91
1.05G1+1.05G2+Q+D3 5.00 363.06 240.96 0.47 -0.30 -29.86
1.05G1+1.05G2+0+D& 5.05 L72.13 242.41 0.47 -0.40 -29.76
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Legenda
- Caso: indica o caso de carregamenfo no qual serdo apresentados os esforgos
4 "'-I'r']l' atuantes;
M],F,-[\‘ - Elemento: nome da fundagdo;

- N: esforgo axial na fundagdo (inclui o peso préprio do bloco caso sua segdo

M= tenha sido definida no langamento);

- - Mx: momento fletor na fundagdo, atuante em torno do eixo X global;
\'a M to flet fundagdo, atuant t do eixo X global
o X | - My: momento fletor na fundagdo, atuante em torno do eixo Y global,

- Vx: esforgo cortante na fundagdo, atuante no plano paralelo a dire¢do X global;
- Vy: esforgo cortante na fundagdo, atuante no plano paralelo a dire¢do Y global;
- Mt: momento de tor¢do atuante.
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Pavimento Térreo

Relatorio de Resultados das Sapatas

Térren fck = 3200.00 E - 26238A Peso Espec = 2500.00
kgf/cm kgf/cm kgf/m
Lance 1 cobr = 450 cm
Dimensdes Armaduras inferiores ::;1::2:::
Nome B (cm) HO (cm) . . . .
H (em) H1 (cm) Dir. B Dir. H Dir. B Dir. H

o 180.00 70.00 39 g 125 ¢/7 22 g 125 ¢/8
280.00 100.00 (4L7.86 cm?) (27.00 cm?)

- 120.00 20.00 15 & 8.0 /10 12 # 8.0 ¢/10
150.00 4£0.00 (#.54 cm?) (6.03 cm?)

<3 120.00 20.00 15 & 8.0 ¢/10 12 2 8.0 ¢/10
150.00 40.00 (754 cm?) (6.03 cm?)

< 120.00 20.00 15 & 8.0 ¢/10 12 2 8.0 ¢/10
150.00 40.00 (754 cm?) (6.03 cm?)

- 280.00 70.00 22 g 125 ¢/8 39 g 125 ¢/7
180.00 100.00 (27.00 cm?) (47.86 cm?)

s 120.00 20.00 10 o 8.0 c/12 10 & 8.0 ¢/12
120.00 30.00 (5.03 cm?) (5.03 cm?)

<7 120.00 20.00 13 8 8.0 ¢/9 12 # 8.0 ¢/10
120.00 40.00 (6.53 cm?) (6.03 cm?)

s 120.00 20.00 13 8 8.0 ¢/9 12 # 8.0 ¢/10
120.00 40.00 (6.53 cm?) (6.03 cm?)

s 120.00 20.00 10 o 8.0 c/12 10 2 8.0 ¢/12
120.00 30.00 (5.03 cm?) (5.03 cm?)

<10 100.00 20.00 9 5 8.0 ¢/1 8 # 8.0 c/12
100.00 30.00 (4.52 cm?) (4.02 cm?)

» 100.00 20.00 10 o 8.0 c/12 8 & 8.0 ¢/12
120.00 30.00 (5.03 cm?) (4.02 cm?)

1 100.00 20.00 10 o 8.0 c/12 8 & 8.0 ¢/12
120.00 30.00 (5.03 cm?) (4.02 cm?)

<13 280.00 70.00 22 g 125 ¢/8 39 g 125 c/7
180.00 100.00 (27.00 cm?) (47.86 cm?)

- 14:0.00 20.00 16 2 8.0 c/10 14 2 8.0 ¢/10
160.00 4£0.00 (8.04 cm?) (7.04 cm?)

o 14:0.00 20.00 16 & 8.0 /10 14 g 8.0 c/10
160.00 4£0.00 (8.04 cm?) (7.04 cm?)

<16 14:0.00 20.00 16 o 8.0 /10 14 g 8.0 c/10
160.00 4£0.00 (8.04 cm?) (.04 cm?)

<1 280.00 70.00 22 g 125 ¢/8 39 g 125 ¢/7
180.00 100.00 (27.00 cm?) (47.86 cm?)

<18 90.00 20.00 6 o 8.0 c/14 6 2 8.0 ¢/
90.00 20.00 (3.02 cm?) (3.02 cm?)

s19 120.00 20.00 10 o 8.0 c/12 10 & 8.0 ¢/12
120.00 30.00 (5.03 cm?) (5.03 cm?)

$20 120.00 20.00 10 o 8.0 c/12 10 2 8.0 ¢/12
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120.00 30.00 (5.03 cm?) (5.03 cm?)
- 120.00 20.00 10 2 8.0 c/12 10 2 8.0 c/12
120.00 30.00 (5.03 cm?) (5.03 cm?)
<27 90.00 20.00 6 & 8.0 c/1k 6 2 8.0 /14
90.00 20.00 (3.02 cm?) (3.02 cm?)
Relatorio de Calculos das Sapatas
Térreo fck = 3200.00 E = 26&;38A Peso I;Zspec = 2500.00
kgf/cm kgf/cm kgf/m
Lance 1 cobr = 4.50 cm
Esforgos e pressoes
MB FB Carga Pressdo Sig1 Press3do Sig2 Press3do Sig3 Pressdo Sigh
Nome MH FH Carga total (kgf/cm?) {kgf/cm?) (kgf/cm?) {kgf/cm?)
(kgf.m) (tf) (tf)
s 830.70 0.23 35.46 1.04 115 0.98 0.87
1998.56 0.94 50.96 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
< 452.35 0.43 19.32 1.05 1.23 162 1.4k
907.43 0.28 2424 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<3 381.06 0.4:0 19.32 1.00 115 167 152
1176.21 035 2424 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
< 382.03 0.88 20.52 1.4k 1.25 137 156
273.64 0.49 2544 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
o« 1781.59 5.55 31.61 0.90 1.05 0.95 0.80
74,0.52 0.39 4711 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
< 870.86 0.97 12.17 1.65 110 0.58 1.13
75442 1.21 16.03 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<7 519.29 112 13.96 1.00 136 1.48 1.13
186.09 0.26 17.89 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<g 175.46 0.38 12.72 116 1.04 1.15 127
169.54 0.27 16.65 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
< 716.88 0.39 9.67 0.60 1.03 1.24 0.81
34674 0.80 13.52 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<10 7464 0.02 5.36 111 115 0.7 0.43
589.83 1.62 8.00 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
- 15485 0.34 13.34 147 161 1.29 114
387.51 0.59 16.54 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<1 25451 053 13.39 1.43 1.18 133 158
178.57 0.18 16.59 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<13 218244 038 38.73 1.04 1.23 111 0.92
907.13 0.30 54.22 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
i 250.58 0.26 27.83 162 171 141 132
1059.08 0.80 33.99 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
s15 509.38 052 25.06 114 130 1.65 1.49
1043.06 0.75 31.23 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<16 219.81 0.56 26.38 157 1.48 134 1.42
491.43 1.26 32.54 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<1 2032.73 7.09 36.07 0.99 116 1.05 0.88
84L4.91 0.55 51.56 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)

+55 (81) 3316-0700

Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

SECRETARIA DA SAUDE

| |
ENGENHARIA

39

<18 433.72 0.38 497 0.39 110 134 0.63
184.96 0.43 1.01 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
19 1963.00 0.90 8.24 0.19 1.55 1.49 0.13
134.81 0.12 12.10 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<20 1810.87 0.91 8.39 0.25 1.51 1.45 0.19
91.33 0.05 12.25 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<21 1051.87 0.61 1.95 0.49 1.21 115 0.43
88.08 0.06 11.80 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
<22 480.41 0.40 5.05 0.68 147 1.07 0.28
279.68 0.48 1.10 (lim = 1.80) (lim = 1.80) (lim = 1.80) (lim = 1.80)
Estabilidade
. Arrancament
Tombamento B Tombamento H Deslizamento o
Nome Mrd Mrd Frd Nt Ns
Msd Mrd / Msd Msd Mrd / Msd Fsd Frd / Fsd (+) (+)
(kgf.m) (kgf.m) (+f)
S1 45859.60 55.21 1130750 35.70 18.36 18.99
830.70 (lim = 1.50) 1997.36 (lim = 1.50) 0.97 lim = (1.50)
2 14514.06 32.09 17932.80 19.76 8.85 18.41
452.35 (lim = 1.50) 907.43 (lim = 1.50) 0.48 lim = (1.50)
<3 1454114 38.16 17957.51 15.27 8.87 11.92
381.06 (lim = 1.50) 1176.21 (lim = 1.50) 0.49 lim = (1.50)
s 14842.72 38.85 19073.67 69.74 9.05 9.24
382.03 (lim = 1.50) 273.50 (lim = 1.50) 0.98 lim = (1.50)
<5 65944.21 37.02 4239211 57.25 17.11 BRI
1781.47 (lim = 1.50) T40.47 (lim = 1.50) 5.51 lim = (1.50)
<6 9610.68 11.04 9169.79 12.37 5.59 3.83
870.86 (lim = 1.50) [ RAA (lim = 1.50) 1.46 lim = (1.50)
<7 10721.92 20.65 10735.58 57.69 6.55 5.7L4
519.29 (lim = 1.50) 186.09 (lim = 1.50) 114 lim = (1.50)
<s 9991.10 56.94 9991.10 58.93 6.08 14.35
175.46 (lim = 1.50) 169.54 (lim = 1.50) 0.42 lim = (1.50)
<9 8105.36 11.31 1818.28 22.55 4,77 5.53
716.88 (lim = 1.50) 346.67 (lim = 1.50) 0.86 lim = (1.50)
10 3993.80 53.51 3913.43 6.63 2.93 1.81
Th.6L (lim = 1.50) 589.83 (lim = 1.50) 1.61 lim = (1.50)
S 8259.92 53.34 9466.04 25.33 6.05 9.03
154.85 (lim = 1.50) 3713.1 (lim = 1.50) 0.67 lim = (1.50)
<12 8297.42 32.60 9950.60 55.77 6.07 11.30
254.51 (lim = 1.50) 178.43 (lim = 1.50) 0.54 lim = (1.50)
<13 75905.18 34.78 48796.19 53.79 19.24 40.09
2182.44 (lim = 1.50) 907.13 (lim = 1.50) 0.48 lim = (1.50)
S 23768.03 94.85 25889.60 24.45 11.84 14.59
250.58 (lim = 1.50) 1058.91 (lim = 1.50) 0.81 lim = (1.50)
15 21829.1 42.86 24:981.29 23.95 .41 13.17
509.38 (lim = 1.50) 1043.06 (lim = 1.50) 0.87 lim = (1.50)
St 22779.09 103.63 25994.53 52.90 11.86 8.8L4
219.81 (lim = 1.50) 491.43 (lim = 1.50) 134 lim = (1.50)
17 72186.09 35.51 464:05.34 54.92 18.87 2.66
2032.73 (lim = 1.50) 844.91 (lim = 1.50) 7.09 lim = (1.50)
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18 3154.90 1.28 3136.40 16.96 2.57 4.56
433.65 (lim = 1.50) 184.96 (lim = 1.50) 0.56 lim = (1.50)
19 125117 3.70 1240.25 531 4.43 4,91
1963.00 (lim = 1.50) 134.81 (lim = 1.50) 0.90 lim = (1.50)
$20 1348.23 4,06 6189.50 12.07 448 4.93
1810.87 (lim = 1.50) 85.88 (lim = 1.50) 0.91 lim = (1.50)
<21 1081.65 6.73 6035.59 68.52 4.32 1.04
1051.87 (lim = 1.50) 88.08 (lim = 1.50) 0.61 lim = (1.50)
522 211426 6.36 3182.91 138 260 4.20
427.01 (lim = 1.50) 279.68 (lim = 1.50) 0.62 lim = (1.50)

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)

51 33053.49 31250.86 0.00 0.00
16.17 15.12 0.00 0.00

<2 452174 438152 0.00 0.00
5.13 497 0.00 0.00

<3 452174 438152 0.00 0.00
5.13 497 0.00 0.00

st 452174 438152 0.00 0.00
5.13 497 0.00 0.00

S5 31250.86 33053.49 0.00 0.00
15.12 16.17 0.00 0.00

<6 2655.96 2655.96 0.00 0.00
4.19 419 0.00 0.00

<7 467113 4275.35 0.00 0.00
5.30 4.85 0.00 0.00

<s 467113 4275.35 0.00 0.00
5.30 4.85 0.00 0.00

<9 2655.96 2655.96 0.00 0.00
4.19 419 0.00 0.00

s10 2794.25 2606.37 0.00 0.00
4.4 4N 0.00 0.00

o 2734.63 2606.37 0.00 0.00
4.32 [Nl 0.00 0.00

s12 2734.63 2606.37 0.00 0.00
4.32 [ 0.00 0.00

<13 31250.86 33053.49 0.00 0.00
15.12 16.17 0.00 0.00

" 448263 4306.22 0.00 0.00
5.08 4.88 0.00 0.00

5 448263 4306.22 0.00 0.00
5.08 4.88 0.00 0.00

st 448263 4306.22 0.00 0.00
5.08 4.88 0.00 0.00

17 31250.86 33053.49 0.00 0.00
15.12 16.17 0.00 0.00

S18 1434 .44 1434 .44 0.00 0.00
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3.72 3.72 0.00 0.00
19 2655.96 2655.96 0.00 0.00
4.19 419 0.00 0.00
$20 2655.96 2655.96 0.00 0.00
4.19 419 0.00 0.00
<1 2655.96 2655.96 0.00 0.00
4.19 419 0.00 0.00
522 1434 .44 1434 .44 0.00 0.00
3.72 3.72 0.00 0.00
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Resultados dos Pilares (Arranques)

Térreo fck = 300.00 E = 268384 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m’
Lance 1 cobr = 3.00 cm
Dados Resultados
. tib Nd MBd MHd As b Estribo
Secio Nivel vinc max topo topo Armaduras Topo Esb b
Pilar ¢ Altura lih ) MBd MHd As h P
(cm) . Nd min Base Esb h
(cm) vinc (+) base base % armad cofa
(cm) (kgf.m) (kgf.m) total
L 2413 12 2 5.0
P1 11550000 500 | 150.00 47.33 467 1893 o 16.0 ¢/10 12.01
125 | 0o 150.00 RR 27.84 0 0
40.00 05
3.68 3
25 00 150.00 g 125 ”;’1'2
P2 y 5.00 RR 25.78 255 651 | 2.45 2 20.76
125 |, 150,00 | 1210.00 15.91 612 1226 g 125 104.67
' EL 0.7 6
g 125
3.68 3
25 00 150.00 g 125 ”C;‘g
P3 9 5.00 RR 25.78 298 869 | 2.45 2 20.76
125 |, 0 150.00 | 1210.00 15.96 515 1569 g 125 104.67
' EL 0.7 6
2 125
3.68 3
25,00 150.00 g 125 ”C/Sig
PL 9 5.00 RR 27.40 1245 788 | 2.45 2 20.76
625 |, 0 150,00 |  150.00 16.59 515 293 g 125 12.97
' RR 0.7 6
g 125
L 2413 12 2 5.0
PS 1::6000 500 | 150.00 4220 1156 800 2 16.0 ¢/10 12.01
125 |00 150.00 RR 24 41 0 0
29.00 05
3.68 3
3000 507.00 g 125 “ciﬁ
P6 . 5.00 RR 16.28 91 127 | 368 3 58.47
625 | 50 150,00 |  150.00 9.47 17 1015 g 125 17.30
‘ RR 11 8
g 125
2.45 2
2000 150.00 g 125 "’C/Sig
¥ . 5.00 RR 18.58 1523 295 | 368 3 25.95
125 |, o 150,00 |  150.00 9.92 682 235 2 125 12.97
' RR 0.9 6
g 125
P8 20.00 500 | 150.00 16.86 528 411 | 157 28 250 | 2595
1:25 X 150.00 RR 8.90 232 145 10.0 /12 12.97
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40.00 150.00 23 3
RR g 10.0
0.6 6
g 10.0
368 3
3000 507.00 2 125 "’jﬁ
P9 y 5.00 RR 12.92 1651 2 | 368 3 58.47
125 | L0 150.00 | 150.00 754 963 470 2 125 1730
RR 11 8
g 125
157 28
20.00 >15.00 100 Zc/Sig
P10 y 5.00 RR 116 61 37137 | 236 3 99.47
625 o 150.00 | 120.00 417 103 94 g 10.0 1038
RR 0.6 6
g 10.0
157 28
2000 150.00 10.0 ”C;‘g
P11 y 5.00 RR 17.70 502 613 | 236 3 25.95
125, o 150.00 | 150.00 9.38 203 520 g 100 12.9
RR 0.6 6
g 10.0
245 2
2000 150.00 g 125 ”[/51'2
P12 y 5.00 RR 17.72 7 307 | 368 3 25.95
125 o 150.00 | 150.00 9.26 334 196 g 125 12.97
RR 0.9 6
s 125
L W13 12 2 5.0
P13 1::.6000 500 | 150.00 5174 758 602 s 16.0 c/10 12.01
125 | 0 150.00 RR 29.94 0 0
29.00 05
368 3
25 00 150.00 g 125 ”c;g
P1L y 5.00 RR 37.21 489 438 | 245 2 2076
125 o 150.00 | 475.00 2210 313 1423 g 125 41.09
RR 0.7 6
g 125
368 3
25 00 150.00 2 125 ”;’1'2
P15 y 5.00 RR 3351 375 399 | 245 2 2076
125 o 150.00 | 475.00 19.81 687 1419 g 125 41.09
' RR 0.7 6
5 125
368 3
25 00 150.00 g 125 ”c;g
P16 y 5.00 RR 3521, 864 1987 | 245 2 2076
625 o 150.00 | 150.00 2067 260 661 g 125 12.97
RR 0.7 6
2 125
] W3 1 2 5.0
P17 5500 500 | 150.00 48.22 1128 14223 2 16.0 /10 12.01
125 o 150.00 RR 2736 0 0
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L
29.00 05
40.00
236 3
30,00 150.00 g 10.0 ”[/51'2
P18 » 5.00 RR 6.70 186 686 | 236 3 1730
125 | L0 150.00 |  150.00 2.93 591 253 2 10.0 1730
RR 0.7 8
2 10.0
236 3
30,00 475.00 g 10.0 ”Ci'ﬁ
P19 » 5.00 RR 110 825 62| 236 3 54.78
125 | L0 150.00 |  150.00 5.23 2643 184 g 100 1730
RR 0.7 8
g 100
236 3
30,00 475.00 g 10.0 ”[iﬁ
P20 « 5.00 RR 132 601 28| 236 3 54.78
125 | 0 150.00 | 150.00 5.18 2l 124 g 100 1730
RR 0.7 8
g 100
236 3
1000 475.00 g 100 ”3'1(1
P21 » 5.00 RR 10.H 169 6L | 236 3 54.78
125 | L0 150.00 |  150.00 4£.99 1406 121 g 100 1730
RR 0.7 8
g 100
236 3
1000 150.00 g 100 ”ciﬂ
P22 » 5.00 RR 6.81 170 661 | 236 3 1730
125 | o0 150.00 |  150.00 3.05 646 380 g 100 1730
RR 0.7 8
g 100
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Calculo do Pilar P1

Pavimento Térreo - Lance 1

Dados da seg¢do transversal Dados do concreto

Secdo L fck = 300.00 kgf/cm?
b=5500cm h=14800cm b1=2900cm hl= Ecs = 268384 kgf/cm?
40.00 cm Peso especifico = 2500.00 kgf/m?

Cobrimento = 4.50 cm Fi = 2.05

Dimensionamento da armadura longitudinal

Direc3o Calculo da esbeltez Esforcos maximos
Vinculo = RR Ndmax = 47.33 tf
B li = 150.00 cm Msdtopo = 467 kgfm |\ e - 2784 tf

Esbeltez = 12.01 Msdbase = 0 kgf.m

ni = 0.04
Msdtopo = 1893 Gama-n = 1.00
H kgf.m Td = 0 kgf.m (Asl = 0.00

Msdbase = 0 kgf.m cm?)

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Armadura
Diregdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 1215
Msdtopo = 109 Madcentro = 1258
B Msdcentro = 65 Madbase = 1323 12 2 16.0 1.4G1+1.6G2+1.40+1.1A+1.4D3
Msdbase = 0 M2d = 123 Msd(x) = 1313 kgf.m
Mcd = 0 Msdly) = 1993 kgf.m
Madtopo = 0 12216.0 Mrd(x) = 18139 kgf.m
Msdtopo = 1836 Madcentro = 479 2413 cm? Mrd(y) = 27521 kgf.m
H Msdcentro = 1102 Madbase = 1581 05 % Mrd/Msd=13.81
Msdbase = 0 M2d = 87
Mcd = 0
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.31 tf
! VBd base = 031 tf g:m‘a On k_9f1'r80
VHd topo = 1.26 tf o
45 VHd base = 126 tf
Gama-n = 1.00
Verificagao de esforgos limites
Direcao Cisalhamento Tor¢ao Cisalhamento + Torgao
Td_1=0 kgf.m
5 Vd = 0.31 tf 15‘122—_1 . :(3;22 KOEM | \a/VRd2 + Td/TRAZ =
VRd2 = 100.20 tf TREZ_Z - 26498 0.00
kgf.m
Td 1= 0 kgf.m
' Vd = 126 tf Edzz—j ; :(395;2:? kM | \d/VRd2 + Td/TRd2 =
VRd2 = 209.96 tf TREZ_Z - 26498 0.01
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d= 4920 cm )
Ve = 1710 tf Vmin = 0.00 f Vsw = 0.00 tf
B Aswmin = 0.00 5
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 34.20 tf
d = 14220 cm )
y V0 = 35.83 tf er";“mi‘n °_'°gof0f Vsw = 0.00 tf
k = 2.00 m2/m o Asw = 0.00 cm®/m
Ve = 11.67 tf
~ Armadura de
Armad de t
rmadura de torcao fretagem Armadura
final
Dados Armad~ura Topo Base na
tor¢ao
he = 1313 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.72 cm®/m
Ae = 2838.48 cm? A90 = 0.00 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/10
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Calculo do Pilar P2

Pavimento Térreo - Lance 1

Dados da secdo Dados do concreto

transversal
Sec3o retangular fck = 300.00 kgf/cm?
b=2500cm h=4000 | Ecs = 268384 kgf/cm®

Peso especifico = 2500.00 kgf/m>
Fi = 214

cm
Cobrimento = 450 cm

Dimensionamento da armadura longitudinal

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Direc3o Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 255 kgf.m | Ndmax = 25.78 tf
B li = 150.00 cm Msdbase = 612 kgf.m | Ndmin = 15.91 tf
Esbeltez = 20.76 - gt y r_”"z) o
Vinculo = EL Msdtopo = 651 kgf.m Gar;a .n - 100
H li = 1210.00 cm Msdbase = 1226 S i .
Esbeltez = 104.67 kaf.m Td = 114 kgf.m (Asl = 0.28 cm?)
Sec¢do critica do pilar: CENTRO
- Momentos (kgf.m) Arn.1adu.ra Processo de
Diregdo longitudinal calculo
Iniciais Adicionais Final
Madfopo = 389
Msdftopo = 180 Madcentro = 398 (%)
B Msdcentro = 172 Madbase = 164 39125
Msdbase = 406 M2d = 114 2 2 125 1461414621403
Mcd - 2 Msd(x) = 172 kgf.m
= Msdly) = 6106 kagf.
Madfopo = 32 6012.5 sdly) grm
2 Mrd(x) = 247 kgf.m
Msdtopo = 651 Madcentro = 0 7.36 cm Mrdly) = 8791 kgf.m
H Msdcentro = 1226 Madbase = 0 0.7 % Mrd/yMS:j_Mh gt
Msdbase = 1226 M2d = 4634 o
Mcd = 245

(x) Quantidade de barras alterada pelo usuario (para mais)
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Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Tor¢ao
VBd topo = 0.58 tf
Td = 14 kgf.m
| VBd base = 0.58 tf Gama-n = 100

VHd topo = 0.38 tf

SECRETARIA DA SAUDE

45 VHd base = 0.38 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 058 tf 1;;2 1_“2:69‘;” Vd/VRd2 + Td/TRd2 =
VRd2 = 39.46 tf - 0.05
kgf.m
Vd = 038 tf 1;;2 1_“’2:2;“ Vd/VRd2 + Td/TRd2 =
VRd2 = 43.75 tf - 0.05
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d=1938 cm )
Ve = 6.73 tf X!’\'”“mi‘n 0_'08 Ofof Vsw = 0.00 tf
k = 2.00 2/ - Asw = 0.00 cm®/m
Ve = 13.47 tf
d = 34.38 cm )
Ve0 = 747 tf er";“mi'n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 14.93 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.66 cm?/m
Ae = 39531 cm? A90 = 033 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Diagrama Ndmin., Momento, Curvatura - Direcdo B
Md {kgf.m})
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Md {kgf.m)
8000.00
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Calculo do Pilar P3

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 214

Dimensionamento da armadura longitudinal

Direc3o CAlculo da esbeltez Esforcos maximos
5 l\i/'['trslgozoifn Msdtopo = 298 kgf.m | Ndmax = 25.78 tf
Fsbeltez = 20.76 Msdbase = 515 kgf.m :idTIT) 1:215.96 tf
Vinculo = EL Msdtopo = 869 kgf.m Gar_na—'n - 100
H li = 1210.00 cm Msdbase = 1569 s 2
Td = 85 kgf.m (Asl = 0.21
Esbeltez = 104.67 kgf.m gfm (As )
Sec¢do critica do pilar: CENTRO
Armadura
. M t kgf. - <
Diregdo omentos (kgf.m] longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 323
Msdtopo = 257 Madcenfro = 428 (%)
B Msdcentro = 152 Madbase = 200 39 125 14G114G2+140+s11A+14D3
Msdbase = 380 M2d = 116 2 2125
Mcd - 2 Msd(x) = 152 kgf.m
— Msdly) = 6582 kgf.
Madtopo = 0 69125 M:d((z)) P
Msdtopo = 844 Madcentro = 0 1.36 cm® Mrdly) : 8865 E lfm
H Msdcentro = 1551 Madbase = 0 07 % rimsgerae
Msdbase = 1551 M2d = 4718 o
Mcd = 313

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.54 tf
Td = 85 kgf.m
| VBd base = 054 tf Gaman < 100

45

VHd topo = 0.47 tf
VHd base = 0.47 tf
Gama-n = 1.00

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Verificagdo de

esforcos limites

Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 054 tf 1;;2 8_52296? Vd/VRd2 + Td/TRd2 =
VRd2 = 39.46 tf - 0.04
kgf.m
Vd = 047 tf 1;;2 ?52';%?” Vd/VRd2 + Td/TRd2 =
VRd2 = 43.75 tf - 0.04
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d=1938 cm )
Ve = 6.73 tf X!’\'”“mi‘n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 13.47 tf
d = 34.38 cm )
Ve0 = 747 tf er";“mi'n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 14.93 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.49 cm®*/m
Ae = 39531 cm? A90 = 025 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Calculo do Pilar P4

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =2500cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 214

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
Ylnculo = RR Msdtopo = 1245 Ndmax = 2740 +f
B li = 150.00 cm kgf.m Ndmin = 16.59
Esbeltez = 20.76 Msdbase = 515 kgfm | r_””(‘) 5
y l\i/'ntfslgozoﬁ Msdtopo = 788 kgf.m | Gama-n = 1.00
= . _ _ _ 2
Esbeltez < 12.97 Msdbase = 293 kgf.m | Td = 17 kgf.m (Asl = 0.04 cm?)

Sec¢do critica do pilar: TOPO

- Momentos (kgf.m) Arrrlmadu.ra Processo de
Dire¢do longitudinal csleulo
Iniciais Adicionais Final
Madtopo = 0 (*)
Msdtopo = 1245 Madcentro = 54 1.4G1+1.6G2+1.4D1
B Msdcentro = 541 Madbase = 19 39 125 Msd(x) = 1245
Msdbase = 515 M2d = 49 2 2125 kgf.m
Mcd = & Msdly) = 713 kgf.m
Madtopo = 54 62125 Mrd(x) = 4397
Msdtopo = 660 Madcentro = 407 736 cm? kgf.m
H Msdcentro = 306 Madbase = 489 0.7 % Mrdly) = 2520
Msdbase = 224 M2d = 24 kgf.m
Mcd = 1 Mrd/Msd=3.53

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 117 tf
Td = 17 kgf.m
| VBd base = 117 tf Gaman = 100

45

VHd topo = 0.65 tf
VHd base = 0.65 tf
Gama-n = 1.00

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Verificagdo de

esforcos limites

Cisalhamento Torgao Cisalhamento + Torgao
Td = 17 kgf.m
Vd = 117 tf TRA2 = 2867 Vd/VRd2 + Td/TRd2 =
VRd2 = 39.46 tf - 0.04
kgf.m
Vd = 065 tf 1;;2 i stg;;" Vd/VRd2 + Td/TRd2 =
VRd2 = 43.75 tf - 0.02
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d=1938 cm )
Ve = 6.73 tf X!’\'”“mi‘n 0_'0(?0*(; Vsw = 0.00 tf
k = 1.88 2/ T Asw = 0.00 cm®/m
Ve = 12,69 tf
d = 34.38 cm )
Ve0 = 747 tf er";“mi'n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 14.93 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.10 cm®/m
Ae = 39531 cm? A90 = 0.05 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Calculo do Pilar P5

Pavimento Térreo - Lance 1

Dados da seg¢do transversal Dados do concreto

Secdo L fck = 300.00 kgf/cm?
b=14800cm h=5500cm bl=4000cm hil= Ecs = 268384 kgf/cm?
29.00 cm Peso especifico = 2500.00 kgf/m?

Cobrimento = 4.50 cm Fi = 2.05

Dimensionamento da armadura longitudinal

Direc3o Calculo da esbeltez Esforcos maximos
Vinculo = RR Ndmax = 42.20 tf
B li = 150.00 cm :zg;‘;z‘; - :)“Eeftngf'm Ndmin = 24.41 tf
Esbeltez = 12.01 e ni = 0.0k
Gama-n = 1.00
Msdtopo = 800 kgf.m
Td = 0 kgf.m (Asl = 0.00
H Msdbase = 0 kgf.m m?) gfm (As

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Armadura
Diregdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 11112 Madcentro = 0
B Msdcentro = 6667 Madbase = 1178 12 2 16.0 1.4G1+1.6G2+1.60+1.1A+1.4D3
Msdbase = 0 M2d = 110 Msd(x) = 11292 kgf.m
Mcd = 0 Msd(y) = 1396 kgf.m
Madtopo = 1405 12216.0 Mrd(x) = 65818 kgf.m
Msdtopo = 3 Madcentro = 1406 2413 cm? Mrd(y) = 8138 kgf.m
H Msdcentro = 2 Madbase = 1408 05 % Mrd/Msd=5.83
Msdbase = 0 M2d = 77
Mcd = 0

+55 (81) 3316-0700
Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

ENGENHARIA SECRETARIA DA SAUDE

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 7.41 tf
| VBd base = 741 tf g:m:a-on k:gf{,r(n)o
VHd topo = 0.53 tf
45 VHd base = 053 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Direcao Cisalhamento Tor¢ao Cisalhamento + Torgao
Td_1=0 kgf.m
TRd2_1 = 26498
B Vd = 1.41 tf kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 209.96 tf Td 2 = 0 kgf.m 0.04
TRd2_2 = 13928
kgf.m
Td 1= 0 kgf.m
TRd2_1 = 26498
H Vd = 053 tf kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 100.20 tf Td_2 = 0 kgf.m 0.01
TRd2_2 = 13928
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados .. .
minima cisalhamento
d =142.20 cm )
5 Ve = 35.83 tf er"ll“mi:n O;Ogotof Vsw = 0.00 tf
k = 2.00 ) ' Asw = 0.00 cm®/m
Ve = 7167 tf cm™/m
d=49.20 cm )
Veo = 17.10 tf Vmin = 0.00 If Vsw = 0.00 tf
H Aswmin = 0.00 2
k = 2.00 2 Asw = 0.00 cm®/m
Ve = 3420 tf cm™/m
Armadura de torg3do Armadura de
fretagem Armadura
Dados Armad.ura Topo Base final
torcao
he = 1313 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.2 cm®*/m
Ae = 2838.48 cm? A90 = 0.00 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/10
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Calculo do Pilar P6

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =3000cm h=3000 | Ecs= 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.15

Dimensionamento da armadura longitudinal

Direc3o CAlculo da esbeltez Esforcos maximos
Vinculo = RR
B li = 507.00 cm HZSLZZZ - ?gfff'fmm Ndmax = 16.28 tf
Esbeltez = 58.47 i M| Ndmin = 9.47 +f
Vinculo = RR Msdtopo = 1427 ni = 0.08
H li = 150.00 cm kgf.m Gama-n = 1.00 ,
Fsbeltez = 17.30 Msdbase = 1015 Td = 51 kgf.m (Asl = 0.13 cm?)
kgf.m
Sec¢do critica do pilar: TOPO
N Momentos (kgf.m) Arrrlladu.r'a Processo de
Dire¢do longitudinal csleulo
Iniciais Adicionais Final
Madtopo = 0 (%)
Msdtopo = 753 Madcentro = 5 1.4G1+1.4G2+1.4D4
B Msdcentro = 361 Madbase = 0 39 125 Msd(x) = 753 kgf.m
Msdbase = 901 M2d = 360 39125 Msdly) = 1427
Mcd = 14 kgf.m
Madtopo = 0 8012.5 Mrd(x) = 2786
Msdftopo = 1427 Madcenfro = 0 9.82 cm? kgf.m
H Msdcentro = 5H1 Madbase = 0 1% Mrdly) = 5276
Msdbase = 997 M2d = 28 kgf.m
Mcd = 2 Mrd/Msd=3.70

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 131 tf
Td = 51 kgf.m
| VBd base = 131 tf Gama.n = 100

VHd topo = 161 tf

45 VHd base = 161 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
5 Vd = 131 tf 1;;2 o Zkf;'ﬁm Vd/VRd2 + Td/TRd2 =
VRd2 = 31.23 tf ) 0.06
kgf.m
y Vd = 161 tf 1;;2 °! Zkfgg" Vd/VRd2 + Td/TRd2 =
VRd2 = 3%1.23 tf - 0.06
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d= 2438 cm )
Veo = 635 tf Vmin = 332 ff Vsw = 0.00 tf
B Aswmin = 3.48 2
k = 174 m2/m Asw = 0.00 cm®/m
Ve = 11.03 tf
d = 2438 cm )
y Ve = 6.35 tf er";“mi'n 3_'332 :g Vsw = 0.00 tf
k = 153 2/ - Asw = 0.00 cm®/m
Vc = 9.75 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.50 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.48 cm®*/m
Ae = 35156 cm? A90 = 017 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/11
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Calculo do Pilar P7

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =2000cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.1%

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 1523 Ndmax = 18.58 tf
B li = 150.00 cm kgf.m Ndmin = 9.92 tf
Esbeltez = 25.95 Msdbase = 682 kgf.m | ni = 0.11
Vinculo = RR Gama-n = 1.00
H li = 150.00 cm EZSLZZZ i 229; tg,ff: Td = 3 kgf.m (Asl = 0.01
Esheltez = 12.97 | em?)

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Armadura
Direcdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 1523 Madcentro = 0 (%)
B Msdcentro = 641 Madbase = 0 2 8125 14G114G2+140s11A+14D2
Msdbase = 681 M2d = 105 39125
Msd(x) = 1523 kgf.m
Med = 6 Msdly) = 502 kgf.m
Madfopo = 211 68125 M:d(z) T 6o Eg%m
Msdtopo = 291 Madcenfro = 385 736 cm? Mrdly) = 1011 kgfrln
H Msdcentro = 116 Madbase = 337 09 % Mrd/Msd=2.02 '
Msdbase = 165 M2d = 52
Mcd = 0

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 147 tf
Td = 3 kgf.m
| VBd base = 1.47 tf Gama.n = 100

VHd topo = 0.34 tf

45 VHd base = 0.34 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
B Vd = 147 tf Td = 3 kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 29.28 tf TRd2 = 1581 kgf.m | 0.05
H Vd = 0.34 tf Td = 3 kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 35.00 tf TRd2 = 1581 kgf.m | 0.01
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 1438 cm )
5 Ve = 5.00 tf er";“mi‘n 1;32 3f; Vsw = 0.00 tf
k = 141 y - Asw = 0.00 cm®/m
Ve = .02 tf cn/m
d = 3438 cm )
y Ve = 597 tf er";“mi'n 3_'% ;; Vsw = 0.00 tf
k = 2.00 2/ - Asw = 0.00 cm®/m
Ve = 1195 tf
Armadura de torg3do Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base na
torgdo
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 ff Asw = 2.32 cm®*/m
Ae = 25156 cm? A90 = 001 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Calculo do Pilar P8

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =2000cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.1%

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
P Msdtopo = 528
5 X':CES.O‘O R; kgf.m Ndmax = 16.86 tf
Esbeltez = 2595 Msdbase = 232 Ndmin = 8.90 tf
kgf.m ni = 0.10
P Msdtopo = &1 Gama-n = 1.00
Vinculo = RR kgf.m i Td = 3 kgf.m (Asl = 0.01
H li = 150.00 cm Msdbase = 145 cm?)
Esbeltez = 12.97
kgf.m
Sec¢do critica do pilar: TOPO
Armadura
Direcdo Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 528 Madcentro = 130
B Msdcentro = 224 Madbase = 122 2 2 10.0 1.4G1+1.46G2+1.4Q+1.1A+1.4D1
Msdbase = 232 M2d = 95 3 2 10.0 Msd(x) = 528 kgf.m
Mcd = 2 Msdly) = 455 kgf.m
Madtopo = 114 6210.0 Mrd(x) = 2258 kgf.m
Msdtopo = 342 Madcentro = 259 L1 cm? Mrdly) = 1948 kgf.m
H Msdcentro = 197 Madbase = 434 0.6 % Mrd/Msd=4.28
Msdbase = 21 M2d = 47
Mcd = 0
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.51 tf
Td = 3 kgf.m
| VBd base = 051 tf Gama.n = 100

VHd topo = 0.37 tf

45 VHd base = 0.37 tf
Gama-n = 1.00
Verificagao de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
5 Vd = 051 tf 1;;2 3 ﬁgz:‘ Vd/VRd2 + Td/TRd2 =
VRd2 = 29.53 tf - 0.02
kgf.m
y Vd = 037 tf 1;;2 3 ';221”’ Vd/VRd2 + Td/TRd2 =
VRd2 = 35.13 tf - 0.01
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 1450 cm )
VeO = 5.04 tf Vmin = 000 tf Vsw = 0.00 tf
B Aswmin = 0.00 2
k = 2.00 m2/m Asw = 0.00 cm®/m
Vc = 10.08 tf
d = 3450 cm )
VeO = 6.00 tf Vmin = 0.00 f Vsw = 0.00 tf
H Aswmin = 0.00 5
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 11.99 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.03 cm?/m
Ae = 26100 cm? A90 = 0.01 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/12
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Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Calculo do Pilar P9

Pavimento Térreo - Lance 1

Dados da secdo Dados do concreto
transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =3000cm h=3000 | Ecs= 268384 kgf/cm®
cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 215

Dimensionamento da armadura longitudinal

Direc3o Calculo da esbeltez Esforcos maximos

Ylnculo = RR Msdfopo = 1651 Ndmax = 12.92 tf

B li = 507.00 cm kgf.m Ndmin = 754 tf
Esbeltez = 58.47 Msdbase = 963 kgf.m y TIT) (;7 '
Vinculo = RR Msdtopo = 1152 Gar_na—'n - 100

H li = 150.00 cm kgf.m c 2

Td = 141 kgf.m (Asl = 0.35

Esbeltez = 17.30 Msdbase = 470 kgf.m gfm (As cm’)

Secdo critica do pilar: CENTRO

Momentos (kgf.m) Armadura
Diregdo gt longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdfopo = 1651 Madcentro = 0 (%)
B Msdcentro = 1376 Madbase = 0 3 2 125 LG 4G2+1 40w 11A+14D2
Msdbase = 963 M2d = 487 39 125
Msd(x) = 1902 kgf.m
Med = 39 Msdly) = 481 kgf.m
Madtopo = 0 85125 Y= gt
2 Mrd(x) = 5440 kgf.m
Msdtopo = 911 Madcentro = 0 9.82 cm Mrdly) = 1376 kaf.m
H Msdcentro = 481 Madbase = 146 1% amsdeage
Msdbase = 163 M2d = 24 -
Mcd = 1

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Tor¢ao
VBd topo = 0.52 tf
Td = 141 kgf.m
| VBd base = 0.52 tf Gama.n = 100

VHd topo = 1.08 tf

SECRETARIA DA SAUDE

45 VHd base = 1.08 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 052 tf 1;;2 1_“2;32”" Vd/VRd2 + Td/TRd2 =
VRd2 = 3%1.23 tf - 0.07
kgf.m
Vd = 108 tf 1;;2 1_“2232”1 Vd/VRd2 + Td/TRd2 =
VRd2 = 3%1.23 tf - 0.09
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d= 2438 cm )
Ve = 6.35 tf X!’\'”“mi‘n 3_'33212 Vsw = 0.00 tf
k = 1.41 2/ T Asw = 0.00 cm®/m
Ve = 894 tf
d = 2438 cm )
Ve = 6.35 tf er";“mi'n 3_'332 :g Vsw = 0.00 tf
k = 153 2/ - Asw = 0.00 cm®/m
Vc = 9.13 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.50 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.48 cm®*/m
Ae = 35156 cm? A90 = 0.46 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/11
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Calculo do Pilar P10

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =2000cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.1%

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos

Vinculo = RR Msdtopo = 61 kgf.m | Ndmax = 7.16 tf

B li = 575.00 cm Msdbase = 103 kgf.m | Ndmin = 417 tf
Esbeltez = 99.47 I v
Vinculo = RR Msdtopo = 3737 Gar;a o = 100

H li = 120.00 cm kgf.m o 2

Td = 12 kgf.m (Asl = 0.04

Esbeltez = 10.38 Msdbase = 794 kgf.m gfm (As em’)

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Arn?adulr'a <
Direcdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 120
Msdtopo = 30 Madcentro = 119
B Msdcentro = 31 Madbase = 118 2 2 10.0 1.4G1+1.4G2+1.40+11A+1.LD4
Msdbase = 32 M2d = 589 3 2 10.0 Msd(x) = 150 kgf.m
Mcd = 3 Msdly) = 3737 kgf.m
Madtopo = 0 6210.0 Mrd(x) = 179 kgf.m
Msdtopo = 3737 Madcentro = 0 L. cm® Mrdly) = 4462 kgf.m
H Msdcenfro = 2531 Madbase = 0 0.6 % Mrd/Msd=1.19
Msdbase = 722 M2d = 13
Mcd = 1
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.03 tf
Td = 12 kgf.m
| VBd base = 0.03 tf Gaman = 100

VHd topo = 2.16 tf

45 VHd base = 2.16 tf
Gama-n = 1.00
Verificagao de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
5 Vd = 0.03 tf 1;;2 2 1‘;%2” Vd/VRd2 + Td/TRd2 =
VRd2 = 2953 tf ) 0.01
kgf.m
y Vd = 2.16 tf 1;;2 2 1‘;%” Vd/VRd2 + Td/TRd2 =
VRd2 = 35.13 tf - 0.07
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 1450 cm )
VeO = 5.04 tf Vmin = 131 1f Vsw = 0.00 tf
B Aswmin = 2.32 2
k = 2.00 m2/m Asw = 0.00 cm®/m
Vc = 10.08 tf
d = 3450 cm )
y Ve = 6.00 tf er";“mi'n 3_'1; szf Vsw = 0.00 tf
k = 113 2/ - Asw = 0.00 cm®/m
Vc = 6.7 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 232 cm?/m
Ae = 26100 cm? A90 = 0.05 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/12
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Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Calculo do Pilar P11

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =2000cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.1%

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
P Msdtopo = 502
5 X':CES.O‘O R; kgf.m Ndmax = 17.70 tf
Esbeltez = 2595 Msdbase = 203 Ndmin = 9.38 tf
kgf.m ni = 0.10
P Msdtopo = 673 Gama-n = 1.00
Vinculo = RR kgf.m i Td = & kgf.m (Asl = 0.01
H li = 150.00 cm Msdbase = 520 cm?)
Esbeltez = 12.97
kgf.m
Sec¢do critica do pilar: TOPO
Armadura
Direcdo Momentos {kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 502 Madcentro = 138
B Msdcentro = 234 Madbase = 204 2 2 10.0 1.4G1+1.6G2+1.40+1.1A+1.4D2
Msdbase = 168 M2d = 46 3 2 10.0 Msd(x) = 502 kgf.m
Mcd = 2 Msdly) = 668 kgf.m
Madtopo = 0 6210.0 Mrd(x) = 2116 kgf.m
Msdtopo = 668 Madcentro = 211 L1 cm? Mrdly) = 2817 kgf.m
H Msdcentro = 267 Madbase = 25 0.6 % Mrd/Msd=4.22
Msdbase = 453 M2d = 16
Mcd = 1
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.45 tf
| VBd base = 045 tf g:m:a-hn l‘:gq"go
VHd topo = 0.78 tf
45 VHd base = 0.78 tf
Gama-n = 1.00

Verificagao de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
5 Vd = 045 tf 1;;2 l: :‘321"' Vd/VRd2 + Td/TRd2 =
VRd2 = 29.53 tf - 0.02
kgf.m
y Vd = 078 tf 1;;2 y :SZ{" Vd/VRd2 + Td/TRd2 =
VRd2 = 35.13 tf - 0.02
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 1450 cm )
VeO = 5.04 tf Vmin = 000 tf Vsw = 0.00 tf
B Aswmin = 0.00 2
k = 2.00 m2/m Asw = 0.00 cm®/m
Vc = 10.08 tf
d = 3450 cm )
VeO = 6.00 tf Vmin = 0.00 f Vsw = 0.00 tf
H Aswmin = 0.00 5
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 11.99 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.03 cm?/m
Ae = 26100 cm? A90 = 0.02 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/12
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Calculo do Pilar P12

Pavimento Térreo - Lance 1

Dados da secdo Dados do concreto
transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =2000cm h=4000 | Ecs = 268384 kgf/cm®
cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.1%

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
P Msdtopo = #17
Vv lo = RR
5 e e kgf.m Ndmax = 17.72 tf
Es_bel’relz - 2595 Msdbase = 334 Ndmin = 9.26 tf
o kgf.m ni = 0.10
P Msdtopo = 307 Gama-n = 1.00
Vinculo = RR kgf.m Td = 3 kgf.m (Asl = 0.01
H li = 150.00 cm Msdbase = 196 cm?)
Esbeltez = 12.97 -
kgf.m
Sec¢do critica do pilar: TOPO
Armadura
M t kgf.
Direcdo omentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = #17 Madcentro = 74 (%)
B Msdcentro = 298 Madbase = 42 2 2 125
Msdbase = 330 M2d = 100 3 5 125 1.4G1+1.4G2+1.40+1.1A+1.4D1
Mcd < 3 Msd(x) = 717 kgf.m
- Msd(y) = 478 kgf.
Madtopo = 239 62125 M:'d((:)) ~ 562 kg fmm
Msdtopo = 239 Madcentro = 308 7.36 cm? Mrd(y) : 1886 kgf.m
H Msdcentro = 171 Madbase = 410 0.9 % Mrd/yMs‘d_m gt
Msdbase = 68 M2d = 50 e
Mcd = 0

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.70 tf
Td = 3 kgf.m
| VBd base = 0.70 tf Gama.n = 100

VHd topo = 0.24 tf

45 VHd base = 0.24 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
B Vd = 0.70 tf Td = 3 kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 29.28 tf TRd2 = 1581 kgf.m | 0.03
H Vd = 0.24 tf Td = 3 kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 35.00 tf TRd2 = 1581 kgf.m | 0.01
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 1438 cm )
5 Ve = 5.00 tf er";“mi‘n 0_'0(?0*; Vsw = 0.00 tf
k = 183 y o Asw = 0.00 cm®/m
Ve = 9.13 tf cn/m
d = 3438 cm )
Veo = 597 tf Vmin = 0.00 f Vsw = 0.00 tf
H Aswmin = 0.00 5
k = 2.00 cm2/m Asw = 0.00 cm®/m
Ve = 1195 tf
Armadura de torg3do Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base na
torgdo
he = 6.67 cm 2 Zr = 0.00 tf Zr = 0.00 ff Asw = 0.03 cm®/m
Ae = 25156 cm? A90 = 001 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Calculo do Pilar P13

Pavimento Térreo - Lance 1

Dados da seg¢do transversal Dados do concreto

Secdo L fck = 300.00 kgf/cm?
b=148.00cm h=5500cm bl=4000cm hl= Ecs = 26838L kgf/cm?
29.00 cm Peso especifico = 2500.00 kgf/m?

Cobrimento = 4.50 cm Fi = 2.05

Dimensionamento da armadura longitudinal

Direc3o CAlculo da esbeltez Esforros maximos
Vinculo = RR Msdtopo = 758 Ndmax = 51.74 ff
B li = 150.00 cm kgf.m Ndmin = 29.94 tf
Esbeltez = 12.01 Msdbase = 0 kgf.m ni = 0.05
Msdtopo = 602 Gama-n = 1.00
H kgf.m Td = 0 kgf.m (Asl = 0.00
Msdbase = 0 kgf.m | cm?)

Sec¢do critica do pilar: CENTRO

Momentos (kgf.m) Armadura
Diregdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 1158
Msdtopo = 288 Madcentro = 1273
B Msdcentro = 173 Madbase = 1445 12 2 16.0 1.4G1+1.6G2+1.40+11A+1.4D4
Msdbase = 0 M2d = 135 Msd(x) = -391 kgf.m
Mcd = 0 Msdly) = -1807 kgf.m
Madtopo = 1517 12216.0 Mrd(x) = -5102 kgf.m
Msdtopo = 209 Madcentro = 1601 2413 cm? Mrd(y) = -23597 kgf.m
H Msdcentro = 126 Madbase = 1727 05 % Mrd/Msd=13.06
Msdbase = 0 M2d = 95
Mcd = 0
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.51 tf
| VBd base = 051 tf g:m:a-on k:gf{,r(n)o
VHd topo = 0.40 tf
45 VHd base = 0.40 tf
Gama-n = 1.00
Verificagao de esforgos limites
Direcao Cisalhamento Tor¢ao Cisalhamento + Torgao
Td_1=0 kgf.m
TRd2_1 = 26498
B Vd = 0.51 tf kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 209.96 tf Td 2 = 0 kgf.m 0.00
TRd2_2 = 13928
kgf.m
Td 1= 0 kgf.m
TRd2_1 = 26498
H Vd = 0.40 tf kgf.m Vd/VRd2 + Td/TRd2 =
VRd2 = 100.20 tf Td_2 = 0 kgf.m 0.00
TRd2_2 = 13928
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados .. .
minima cisalhamento
d =142.20 cm )
5 Ve = 35.83 tf er"ll“mi:n O;Og Ofof Vsw = 0.00 tf
k = 2.00 ) : Asw = 0.00 cm®/m
Ve = 7167 tf cm™/m
d=49.20 cm )
Veo = 17.10 tf Vmin = 0.00 If Vsw = 0.00 tf
H Aswmin = 0.00 2
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 34.20 tf
Armadura de torg3do Armadura de
fretagem Armadura
Dados Armad.ura Topo Base final
torcao
he = 1313 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.2 cm®*/m
Ae = 2838.48 cm? A90 = 0.00 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/10
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Calculo do Pilar P14

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 214

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforcos maximos
5 I\I/'fcrslg OzoRCF; Msdtopo = 489 kgf.m | Ndmax = 37.21 tf
Esbelter = 20.76 Msdbase = 343 kgf.m :idrinr;) 1:722.10 tf
Vinculo = RR Msdtopo = 438 kgf.m Gar;]a .n - 100
H li = 475.00 cm Msdbase = 1423 oo 2
Td = 388 kgf.m (Asl = 0.96
Esbeltez = 41.09 kgf.m gfm (As )

Sec¢do critica do pilar: BASE

N Momentos (kgf.m) Arrrl1adu.ra Processo de
Direcdo longitudinal csleulo
Iniciais Adicionais Final
Madtopo = 369 (%)
Msdtopo = 417 Madcentro = 484 1.4G1+1.4G2+1.LD4
B Msdcentro = 302 Madbase = 655 3 9 125 Msd(x) = 786 kgf.m
Msdbase = 130 M2d = 64 2 2125 Msdly) = 1423
Mcd = & kgf.m
Madtopo = 760 6212.5 Mrd(x) = 3496
Msdtopo = 183 Madcenfro = 163 736 cm? kgf.m
H Msdcentro = 780 Madbase = 0 0.7 % Mrdly) = 6328
Msdbase = 1423 M2d = 398 kgf.m
Mcd = 30 Mrd/Msd=4.45

(*) Quantidade de barras alterada pelo usuario (para mais)
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Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Tor¢ao
VBd topo = 0.35 tf
| VBd base = 0.35 tf g:m_a 3n88_ kfgbm
VHd topo = 1.07 tf o
45 VHd base = 1.07 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Diregdo Cisalhamento Torgao Cisalhamento + Torgao
5 Vd = 0.35 tf 1;;2 3_828'(69;“ Vd/VRd2 + Td/TRd2 =
VRd2 = 39.46 tf - 0.14
kgf.m
y Vd = 107 tf 1;;2 3_828';?“ Vd/VRd2 + Td/TRd2 =
VRd2 = 43.75 tf - 0.16
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d=1938 cm )
Ve = 6.73 tf Vmin = 220 1f Vsw = 0.00 tf
B Aswmin = 2.90 2
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 13.47 tf
d = 34.38 cm )
Ve = 747 tf Vmin = 3.90 tf Vsw = 0.00 tf
H Aswmin = 2.90 5
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 14.93 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm AQQ = 113 cm? Zr = 0.00 tf Zr = 0.00 tf Asw = 2.90 cm?/m
Ae = 39531 cm® T Zs = 0.00 tf Zs = 0.00 tf 2 50 c/13
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Calculo do Pilar P15

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 214

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
5 l\ill—nc;JSISO:Oilfn Msdtopo = 375 kgf.m | Ndmax = 33.51 tf
Esbeltez = 20.76 Msdbase = 687 kgf.m :idrinr;) 1:619.81 tf
Vinculo = RR Msdtopo = 399 kgf.m Gar;]a .n - 100
H li = 475.00 cm Msdbase = 1419 __ o _ 2
Esbeltez = 4109 kgf.m Td = 49 kgf.m (Asl = 0.12 cm?)
Sec¢do critica do pilar: BASE
Armadura
M t kgf.
Direcdo omentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 430
Msdtopo = 324 Madcentro = 537 (%)
B Msdcentro = 217 Madbase = 211 39 125 14G114G2+140+11A+14D3
Msdbase = 543 M2d = 62 2 2 125
Mcd = 3 Msd(x) = 754 kgf.m
- Msd(y) = 1419 kgf.
Madtopo = 788 68125 sdly) gt.m
2 Mrd(x) = 355% kgf.m
Msdtopo = 117 Madcentro = 100 736 cm Mrdly) = 6696 kaf.m
H Msdcentro = 805 | Madbase = 0 07 % Mgty
Msdbase = 1419 M2d = 382 o
Mcd = 29

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.71 tf
Td = 49 kgf.m
| VBd base = 0.71 tf Gaman = 100

45

VHd topo = 1.02 tf
VHd base = 1.02 tf
Gama-n = 1.00

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Verificagdo de

esforcos limites

Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 0.1 tf 1;;2 1:92:22[" Vd/VRd2 + Td/TRd2 =
VRd2 = 39.46 tf - 0.03
kgf.m
Vd = 102 tf 1;;2 1:92:2;m Vd/VRd2 + Td/TRd2 =
VRd2 = 43.75 tf - 0.04
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d=1938 cm )
Ve = 6.73 tf X!’\'”“mi‘n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 13.47 tf
d = 34.38 cm )
Ve0 = 747 tf er";“mi'n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 14.93 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.28 cm?/m
Ae = 39531 cm? A90 = 014 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Calculo do Pilar P16

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b=2500cm h=4000 | Ecs = 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 214

Dimensionamento da armadura longitudinal

Direc3o CAlculo da esbeltez Esforcos maximos
5 l\illimrslgo:oii] Msdtopo = 864 kgf.m | Ndmax = 35.24 tf
Fsbeltez = 20.76 Msdbase = 260 kgf.m :idTIT) 1:620.67 tf
Vinculo = RR Msdtopo = 1987 -
H li = 150.00 cm kgf.m Gama-n = 1.00
co ) Td = 30 kgf.m (Asl = 0.07 cm?
Esbeltez = 12.97 Msdbase = 661 kgf.m gfm (As )

Sec¢do critica do pilar: TOPO

Momentos (kgf.m) Armadura
Diregdo gt longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 48
Msdtopo = 742 Madcentro = 365 (%)
B Msdcentro = 425 Madbase = 740 3 2125 14G114G2+140s11A+14D3
Msdbase = 51 M2d = 65 2 9125
Mcd < 5 Msd(x) = 790 kgf.m
Madtopo = 0 65125 Msdly) = 1987 kgf.m
2 Mrd(x) = 3055 kgf.m
Msdtopo = 1987 Madcentro = 0 136 cm Mrdly) = 7681 kaf.m
H Msdcentro = 973 | Madbase = 400 07 % gzl
Msdbase = 548 M2d = 32 o
Mcd = 4

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.75 tf
Td = 30 kgf.m
| VBd base = 0.75 tf Gama.n = 100

45

VHd topo = 1.69 tf
VHd base = 1.69 tf
Gama-n = 1.00

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Verificagdo de

esforcos limites

Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 0.75 tf 1;;2 %Ozggsgm Vd/VRd2 + Td/TRd2 =
VRd2 = 39.46 tf - 0.03
kgf.m
Vd = 169 tf 1;;2 3_02';%?” Vd/VRd2 + Td/TRd2 =
VRd2 = 43.75 tf - 0.05
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d=1938 cm )
Ve = 6.73 tf X!’\'”“mi‘n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 13.47 tf
d = 34.38 cm )
Ve0 = 747 tf er";“mi'n 0_'0(?0*(; Vsw = 0.00 tf
k = 2.00 2/ T Asw = 0.00 cm®/m
Ve = 14.93 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.69 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.17 cm®*/m
Ae = 39531 cm? A90 = 0.09 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/15
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Calculo do Pilar P17

Pavimento Térreo - Lance 1

Dados da seg¢do transversal Dados do concreto

Secdo L fck = 300.00 kgf/cm?
b=5500cm h=14800cm b1=2900cm hl= Ecs = 26838L kgf/cm?
40.00 cm Peso especifico = 2500.00 kgf/m?

Cobrimento = 4.50 cm Fi = 2.05

Dimensionamento da armadura longitudinal

Direc3o Calculo da esbeltez Esforcos maximos
Vinculo = RR Ndmax = 48.22 tf
B li = 150.00 cm :zg;‘;zz i yzksg:if'm Ndmin = 27.36 tf
Esbeltez = 12.01 ni = 0.04
Msdtopo = 14223 Gama-n = 1.00
H kgf.m Td = 0 kgf.m (Asl = 0.00
Msdbase = 0 kgf.m cm?)
Sec¢do critica do pilar: TOPO
Armadura
Diregdo Momentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 874
Msdtopo = 41 Madcentro = 1062
B Msdcentro = 283 Madbase = 1345 12 2 16.0 1.4G1+1.6G2+1.40+1.1A+1.4D4
Msdbase = 0 M2d = 125 Msd(x) = 1338 kgf.m
Mcd = 0 Msdly) = 14335 kgf.m
Madtopo = 0 12816.0 Mrd(x) = 6841 kgf.m
Msdtopo = 14223 Madcentro = 0 2413 cm? Mrd(y) = 73312 kgf.m
H Msdcentro = 8534 Madbase = 1607 05 % Mrd/Msd=5.11
Msdbase = 0 M2d = 88
Mcd = 0
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.75 tf
! VBd base = 075 tf g:m‘a On k_9f1'r80
VHd topo = 9.48 tf o
45 VHd base = 9.48 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Direcao Cisalhamento Tor¢ao Cisalhamento + Torgao
Td_1=0 kgf.m
5 Vd = 0.75 tf 15‘122—_1 ) :(3;22 K9'M | Va/VRd2 + Td/TRA2 =
VRd2 = 100.20 tf TREZ_Z - 26498 0.01
kgf.m
Td 1= 0 kgf.m
' Vd = 9.48 tf Edzz—j ; :(395;2:? kM | \d/VRd2 + Td/TRd2 =
VRd2 = 209.96 tf TREZ_Z - 26498 0.05
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d= 4920 cm )
Ve = 1710 tf Vmin = 0.00 f Vsw = 0.00 tf
B Aswmin = 0.00 5
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 34.20 tf
d = 14220 cm )
y V0 = 35.83 tf er";“mi‘n °_'°gof0f Vsw = 0.00 tf
k = 2.00 m2/m o Asw = 0.00 cm®/m
Ve = 11.67 tf
~ Armadura de
Armad de t
rmadura de torcao fretagem Armadura
final
Dados Armad~ura Topo Base na
tor¢ao
he = 1313 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.72 cm®/m
Ae = 2838.48 cm? A90 = 0.00 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/10
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Calculo do Pilar P18

Pavimento Térreo - Lance 1

Dados da secdo Dados do concreto
transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =3000cm h=3000 | Ecs= 268384 kgf/cm®
cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 215

Dimensionamento da armadura longitudinal

Direc3o Calculo da esbeltez Esforcos maximos
Vinculo = RR ESS:HOPO = 186
B li =150.00 cm Mg cib - 591 Ndmax = 6.70 tf
Esbeltez = 17.30 ksf mase - Ndmin = 2.93 tf
— ni = 0.03
Vinculo = RR kgsf mOPO - Gama-n = 1.00
s . _ _ 2
H li = 150.00 cm Msdbase = 753 Td = 31 kgf.m (Asl = 0.08 cm?)
Esbeltez = 17.30
kgf.m
Sec¢do critica do pilar: TOPO
Armadura
. M tos (kgf. - .
Diregao omentos (kgf.n) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 25
Msdtopo = 134 Madcentro = 0 (%)
B Msdcentro = 215 Madbase = 0 3 2 10.0 L4G1+14G2+140+11A+1 LD
Msdbase = 448 M2d = 1 3 2 10.0
Mcd = 0 Msd(x) = 159 kgf.m
~ Msdly) = 686 kgf.
Madtopo = 0 8210.0 M:d((z)) e kgf::
Msdtopo = 686 Madcentro = 0 6.28 cm? Mrdly) : 3740 i lfm
H Msdcentro = 353 | Madbase = 12 07 % riMegot s
Msdbase = 146 M2d = 15 e
Mcd = 0

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.52 tf
Td = 31 kgf.m
| VBd base = 052 tf Gama.n = 100

45

VHd topo = 0.58 tf
VHd base = 058 tf
Gama-n = 1.00

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Verificagdo de

esforcos limites

Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 052 tf 1;;2 ! stg;m Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.03
kgf.m
Vd = 058 tf 1;;2 ! stgsf;" Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.03
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 2450 cm )
Ve = 639 tf X!’\'”“mi‘n 0_'0(?0*(; Vsw = 0.00 tf
k = 154 2/ T Asw = 0.00 cm®/m
Vc = 9.84 tf
d = 2450 cm )
Ve = 639 tf er";“mi'n 0_'0(?0*(; Vsw = 0.00 tf
k = 153 2/ T Asw = 0.00 cm®/m
Vc = 9.79 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.50 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 0.20 cm?/m
Ae = 36100 cm? A90 = 010 cm Zs = 0.00 tf Zs = 0.00 tf 250 ¢/12
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Calculo do Pilar P19

Pavimento Térreo - Lance 1

Dados da secdo Dados do concreto
transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =3000cm h=3000 | Ecs= 268384 kgf/cm®
cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 215

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 825 kgf.m
B li = 475.00 cm Msdbase = 2643 Ndmax = 1110 ff
Ndmin = 5.23 tf
Esbeltez = 54.78 kgf.m .
Vinculo = RR ni = 0.06
H i = 150,00 cm Msdtopo = 62 kgf.m Gama-n = 1.00

Msdbase = 184 kgf.m | Td = 20 kgf.m (Asl = 0.05 cm?)

Esbeltez = 17.30

Sec¢do critica do pilar: BASE

Momentos (kgf.m) Armadura
Diregdo gt longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 825 Madcentro = 0 (%)
B Msdcentro = 1916 Madbase = 0 3 2 100
Msdbase = 2643 M2d = 405 3 2 10.0 L4GTe14G21.40+11A+1.4D4
Msd(x) = 2643 kgf.m
Med = 33 Msdly) = 267 kgf.m
Madtopo = 206 8210.0 = oot gl
2 Mrd(x) = 4303 kgf.m
Msdtopo = 61 Madcentro = 220 6.28 cm Mrdly) = 434 kaf.m
H Msdcentro = 46 Madbase = 151 07 % Mg ss
Msdbase = 116 M2d = 15 o
Mcd = 0

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

+55 (81) 3316-0700
Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

| |
ENGENHARIA

SECRETARIA DA SAUDE

94

Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 121 tf
Td = 20 kgf.m
| VBd base = 121 tf Gaman = 100

VHd topo = 0.16 tf

45 VHd base = 0.16 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 121 tf 1;;2 z_ozgigm Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.04
kgf.m
Vd = 016 tf 1;;2 z_ozlégsgm Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.01
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 2450 cm )
Ve = 639 tf X!’\'”“mi‘n 3_'33312 Vsw = 0.00 tf
k = 1.20 2/ T Asw = 0.00 cm®/m
Ve = 7.63 tf
d = 2450 cm )
Ve = 639 tf er";“mi'n 3_'33? :g Vsw = 0.00 tf
k = 2.00 2/ - Asw = 0.00 cm®/m
Ve = 12,77 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.50 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.48 cm®*/m
Ae = 36100 cm? A90 = 0.06 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/11
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Calculo do Pilar P20

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =3000cm h=3000 | Ecs= 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.15

Dimensionamento da armadura longitudinal

Diregdo Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 601 kgf.m | Ndmax = 11.32 tf
B li = 475.00 cm Msdbase = 2444 Ndmin = 5.18 tf
Esbeltez = 54.78 kgf.m ni = 0.06
Vinculo = RR Gama-n = 1.00
H li = 150.00 cm EZSLZZZ i fSAkE;‘:’m Td = & kgf.m (Asl = 0.01
Esbeltez = 17.30 | em?)

Sec¢do critica do pilar: BASE

Momentos (kgf.m) Armadura
Direcdo longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 601 Madcentro = 0
B Msdcentro = 1707 Madbase = 0 3 2 10.0 1.4G1+1.6G2+1.60+11A+1.4D4
Msdbase = 2444 M2d = 401 3 2 10.0 Msd(x) = 2444 kgf.m
Mcd = 30 Msdly) = 272 kgf.m
Madtopo = 253 8210.0 Mrd(x) = 4313 kgf.m
Msdtopo = 19 Madcentro = 228 6.28 cm? Mrdly) = 479 kgf.m
H Msdcentro = &4 Madbase = 211 0.7 % Mrd/Msd=1.76
Msdbase = 61 M2d = 16
Mcd = 0
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 123 tf
| VBd base = 123 tf g:m:a-hn l‘:gq"go
VHd topo = 0.06 tf
45 VHd base = 0.06 tf
Gama-n = 1.00

Verificagao de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
5 Vd = 123 tf 1;;2 l: ;g;;" Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.03
kgf.m
y Vd = 006 tf 1;;2 y ;g‘;;" Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.00
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 2450 cm )
Ve = 639 tf Vmin = 333 ff Vsw = 0.00 tf
B Aswmin = 3.48 2
k =122 m2/m Asw = 0.00 cm®/m
Ve = 1.77 tf
d = 2450 cm )
Veo = 6.39 tf Vmin = 3.33 tf Vsw = 0.00 tf
H Aswmin = 3.48 5
k = 2.00 m2/m Asw = 0.00 cm®/m
Ve = 12,77 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.50 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.48 cm®*/m
Ae = 36100 cm? A90 = 0.01 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/11
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Calculo do Pilar P21

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =3000cm h=3000 | Ecs= 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.15

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 169 kgf.m
B li = 475.00 cm Msdbase = 1406 Ndmax = 10.71 1f
Ndmin = 4.99 tf
Esbeltez = 54.78 kgf.m .
Vinculo = RR ni = 0.06
H li = 150 0-0 m Msdtopo = 64 kgf.m | Gama-n = 1.00
= . _ _ _ 2
Esbeltez = 1730 Msdbase = 121 kgf.m | Td = 43 kgf.m (Asl = 0.10 cm?)

Sec¢do critica do pilar: BASE

Momentos (kgf.m) Armadura
Direcdo longitudinal Processo de célculo
Iniciais Adicionais Final
Madtopo = 88
Msdtopo = 169 Madcentro = 0 (%)
B Msdcentro = 911 Madbase = 0 3 2 10.0
Medbase = 1406 M2d = 331 3 5 100 1.4G1+1.4G2+1.460+1.1A+1.4D4
Msd(x) = 1406 kgf.m
Med = 16 Msdly) = 257 kgf.m
Madfopo = 197 8210.0 M:d(i') T kgg'fm
Msdtopo = 60 Madcenfro = 208 6.28 cm? Mrdly) = 763 kgfr;l
H Msdcentro = 49 Madbase = 224 0.7 % Mrd/Msd=2.97 '
Msdbase = 33 M2d = 15
Mcd = 0

(*) Quantidade de barras alterada pelo usuario (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.82 tf
Td = 43 kgf.m
| VBd base = 0.82 tf Gaman = 100

45

VHd topo = 0.08 tf
VHd base = 0.08 tf
Gama-n = 1.00

GOVERNO DO ESTADO

SECRETARIA DA SAUDE

Verificagdo de

esforgos limites

Diregdo Cisalhamento Torgao Cisalhamento + Torgao
Vd = 082 tf 1;;2 1:32:2;[" Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.04
kgf.m
Vd = 008 tf 1;;2 fBZl;g;'m Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.02
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 2450 cm )
Ve = 639 tf X!’\'”“mi‘n 3_'33312 Vsw = 0.00 tf
k = 137 2/ T Asw = 0.00 cm®/m
Vc = 8.18 tf
d = 2450 cm )
Ve = 639 tf er";“mi'n 3_'33? :g Vsw = 0.00 tf
k = 2.00 2/ - Asw = 0.00 cm®/m
Ve = 12,77 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.50 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.48 cm®*/m
Ae = 36100 cm? A90 = 014 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/11
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Calculo do Pilar P22

Pavimento Térreo - Lance 1

Dados da secdo Dados do concrefo

transversal
Se¢do retangular fck = 300.00 kgf/cm?
b =3000cm h=3000 | Ecs= 268384 kgf/cm®

cm Peso especifico = 2500.00 kgf/m>
Cobrimento = 4.50 cm Fi = 2.15

Dimensionamento da armadura longitudinal

Direg3o Calculo da esbeltez Esforgos maximos
Vinculo = RR L’Igs;j;opo = 110
B li = 150.00 cm ) Ndmax = 6.81 tf
Esbeltez = 17.30 Esfd;ase = 646 Ndmin = 3.05 tf
T———T ni = 0.0k
Vinculo = RR kgsf mOPO - Gama-n = 1.00
. . _ _ 2
H li = 150.00 cm Msdbase = 380 Td = 46 kgf.m (Asl = 0.11 cm”)
Esbeltez = 17.30
kgf.m
Secdo critica do pilar: BASE
Armadura
M t kgf.
Direcao omentos (kgf.m) longitudinal Processo de calculo
Iniciais Adicionais Final
Madtopo = 0
Msdtopo = 170 Madcentro = 0 (%)
B Msdcentro = 319 Madbase = 0 32100 14G1+1.6G2+1.60+1.1A+14D4
Msdbase = 646 M2d = 14 3 2 10.0
Mcd = 0 Msd(x) = 646 kgf.m
~ Msd(y) = 328 kgf.
Madtopo = 0 8510.0 sdly) grm
2 Mrd(x) = 3524 kgf.m
Msdfopo = 627 Madcentro = 0 6.28 cm Mrdly) = 1790 kaf.m
H Msdcentro = 251 Madbase = 0 0.7 % Mrd/yMs_d-SAG gt
Msdbase = 328 M2d = 12 -
Mcd = 0

(*) Quantidade de barras alterada pelo usuério (para mais)
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Dimensionamento da armadura transversal

Modelo célculo Esforgos
Inclinagdo bielas Cisalhamento Tor¢ao
VBd topo = 0.54 tf
Td = 46 kgf.m
| VBd base = 054 tf Gaman = 100

VHd topo = 0.65 tf

45 VHd base = 0.65 tf
Gama-n = 1.00
Verificagdo de esforgos limites
Direg3o Cisalhamento Tor¢ao Cisalhamento + Torgao
5 Vd = 054 tf 1;;2 1:62:2;[" Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.03
kgf.m
y Vd = 065 tf 1;;2 fszzggm Vd/VRd2 + Td/TRd2 =
VRd2 = 37.42 tf - 0.04
kgf.m
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados . .
minima cisalhamento
d = 2450 cm )
Ve = 639 tf Vmin = 333 ff Vsw = 0.00 tf
B Aswmin = 3.48 2
k = 147 m2/m Asw = 0.00 cm®/m
Ve = 9.40 tf
d = 2450 cm )
y Ve = 639 tf er";“mi'n 3_'33? :g Vsw = 0.00 tf
k = 159 2/ - Asw = 0.00 cm®/m
Ve = 10.15 tf
Armadura de torgdo Armadura de
fretagem Armadura
final
Dados Armad~ura Topo Base tha
torgao
he = 7.50 cm 2 Zr = 0.00 tf Zr = 0.00 tf Asw = 3.48 cm®*/m
Ae = 36100 cm? A90 = 015 cm Zs = 0.00 tf Zs = 0.00 tf 2 5.0 ¢/11

+55 (81) 3316-0700
Rua Irene Ramos Gomes de Mattos 176, 51011-530, Recife, Pernambuco, Brasil

www.tpfengenharia.com.br




GOVERNO DO ESTADO

ENGENHARIA SECRETARIA DA SAUDE

101

Calculo dos Pilares

Térreo fck = 300.00 E = 268384 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m’
Lance 1 cobr = 3.00 cm
Cecs e"s't:"B Nd méx Msd(x) Mrd(x) As b
Pilar (c:n) vinc Nd min Msdly) Mrdly) Mrd/Msd As h
2
esh H (tf) (kgf.m) (kgf.m) (cm®)
L
55.00 RR 2413
4733 1313 18139
P1 148.00 12.01 2784 1993 27521 13.81 (12 & 16.0)
29.00 - _
40.00
RR 3.68
P2 25>'<00 20.76 25.78 172 247 (x) (3 2 12.5)
40.00 EL 15.91 6106 8791 14k 2.45
’ 104.67 (2 2 12.5)
RR 3.68
P3 25>'<00 20.76 25.78 152 205 (x) (3 2 12.5)
£0.00 EL 15.96 6582 8865 1.35 2.45
' 104.67 (2 2 12.5)
RR 3.68
Pl 25>'<00 20.76 21.40 1245 4397 (x) (3 2 12.5)
40.00 RR 16.59 713 2520 3.53 2.45
' 12.97 (2 2 12.5)
L
148.00 RR 2413
42.20 11292 65818
P5 55.00 12.01 5.83 (12 2 16.0)
£0.00 ) 24 .41 1396 8138 ;
29.00
RR 3.68
PG 30>'<00 58.47 16.28 753 2186 () (3 2 12.5)
30.00 RR 9.47 1427 5276 3.70 3.68
' 17.30 (3 2 12.5)
RR 2.45
p7 20>'<00 25.95 18.58 1523 3069 (x) (2 2 12.5)
£0.00 RR 9.92 502 10N 2.02 3.68
' 12.97 (3 2 12.5)
RR 157
P8 20>'<00 25.95 16.86 528 2258 428 (2 2 10.0)
£0.00 RR 8.90 455 1948 ' 2.36
' 12.97 (3 2 10.0)
RR 3.68
P9 30>'<00 58.47 12.92 1902 5440 () (3 2 12.5)
30.00 RR 1.54 481 1376 2.86 3.68
' 17.30 (3 2 12.5)
RR 157
P10 20>'<00 99.47 1.16 150 179 119 (2 2 10.0)
£0.00 RR L 17 37137 LL62 ' 2.36
' 10.38 (3 2 10.0)
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RR 157
P11 20>'<00 25.95 17.70 502 2116 422 (2 2 10.0)
40.00 RR 9.38 668 2817 ' 2.36
' 12.97 (3 2 10.0)
RR 2.45
P12 20>'(00 25.95 11.12 i 2829 (*) (2 2 125)
£0.00 RR 9.26 478 1886 3.94 3.68
' 12.97 (3 2 125)
L
148.00 RR 2413
5174 -391 -5102
P13 55.00 12.01 2994, 1807 23597 13.06 (12 2 16.0)
40.00 - -
29.00
RR 3.68
P1L 25>'<00 20.76 3121 186 3496 (*) (3 2 125)
40.00 RR 22.10 1423 6328 4.45 2.45
' 41.09 (2 2 125)
RR 3.68
P15 25>'<00 20.76 33.51 154 3557 (*) (3 & 12.5)
40.00 RR 19.81 1419 6696 4,12 2.45
' 41.09 (2 2 12.5)
RR 3.68
P16 25>'<00 20.76 35.24 190 3055 (*) (3 2 125)
40.00 RR 20.67 1987 1681 3.87 2.45
' 12.97 (2 2 125)
L
55.00 RR 2413
48.22 1338 6841
P17 148.00 12.01 2736 1335 13312 51 (12 2 16.0)
29.00 - -
40.00
RR 2.36
P18 30>'<00 17.30 6.70 159 865 (*) (3 2 10.0)
30,00 RR 2.93 686 3740 5.45 2.36
' 17.30 (3 2 10.0)
RR 2.36
P19 30>'<00 54.18 1110 2643 4303 (*) (3 2 10.0)
30.00 RR 5.23 267 434 1.63 236
' 17.30 (3 2 10.0)
RR 236
P20 30>'<00 54.18 1.32 2444 4313 176 (3 2 10.0)
30,00 RR 5.18 212 419 ' 2.36
' 17.30 (3 2 10.0)
RR 2.36
P21 3())'(00 54.18 10.1 1406 4173 (*) (3 2 10.0)
30.00 RR 4.99 251 163 2.9% 236
' 17.30 (3 2 10.0)
RR 236
P22 30>'<00 17.30 6.81 646 3524 (*) (3 2 10.0)
30.00 RR 3.05 328 1790 5.46 236
' 17.30 (3 2 10.0)

(*) Quantidade de barras alterada pelo usuério (para mais)
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Quadro de Cargas e Taxa de Compress3o Permanente nos Pilares

Térreo
Taxa de Taxa de
Pilares Segdo (cm) Nmax (tf) Nmin (tf) Nperm (tf) compressdo compressao
(bruta) (homogeneizada)
P1 L 55x148x29x40 35.46 0.00 46.31 0.04 0.04
P2 25x40 19.32 0.00 25.32 0.12 0.1
P3 25x40 19.32 0.00 25.36 0.12 0.1
P 25x40 20.52 0.00 26.51 0.12 0.1
P5 L 148x55x40x29 31.61 0.00 41.06 0.04 0.03
P6 30x30 1217 0.00 15.22 0.08 0.07
P7 20x40 13.96 0.00 15.91 0.09 0.08
P8 20x40 12.12 0.00 14.33 0.08 0.08
P9 30x30 9.67 0.00 12.22 0.06 0.05
P10 20x40 5.36 0.00 6.93 0.04 0.04
P11 20x40 13.34 0.00 15.04 0.09 0.08
P12 20x40 13.39 0.00 14.85 0.09 0.08
P13 L 148x55x40x29 38.73 0.00 49.51 0.04 0.04
P14 25x40 27.83 0.00 34.96 0.16 0.15
P15 25x40 25.06 0.00 31.43 0.15 0.13
P16 25x40 26.38 0.00 32.80 0.15 0.14
P17 L 55x148x29x40 36.07 0.00 45,64 0.04 0.04
P18 30x30 497 0.00 5.14 0.03 0.02
P19 30x30 8.24 0.00 8.66 0.04 0.04
P20 30x30 8.39 0.00 8.62 0.04 0.04
P21 30x30 7.95 0.00 8.27 0.04 0.04
P22 30x30 5.05 0.00 5.28 0.03 0.02
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Vigas do pavimento Térreo

Vdos Nos
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
52.00 2 2 10.0 .
SC1 122.98 2 5100 -183.62 2 280 Avisos 26, 02, 03
Esforgos da Viga SC1
fck = 300.00 _ 2
kgf/cmz Ecs = 268384 kgf/cm
E;brlmenfo = 300 Peso especifico = 2500.00 kgf/m>
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar 1 Z 1o Barrga Viga Lajes (¥) Caso T1 Retragdo
Trecho (em) (em) Perm. Acid. Perm. Acid. Caso T2 (%)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (eC)
V3 14.00
85.1
1 85 11 85.11 629.00 0.00 0.00 0.00
14.00
2072.44
2 20724l 2072.4L4 629.00 0.00 0.00 0.00
14.00
Envoltoria
Pilar E:f”” axl':; vd Rmax Mdmax Md+ Md-
Trecho () (+) (tf) (tf) (kgf.m) (kgf.m} (kgf.m)
V3 0.22
1 0.23 0.00 0.59 52.00
-183.42
0.67
-183.62
2 0.20 0.00 0.53 122.98
0.31
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Resultados da Viga SC1

fck = 300.00 2
kaf/cm? Ecs = 268384 kgf/cm
E;brlmenfo = 300 Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Se¢do As Inf As Sup As esg Asw min As dir Asw Fissura
Trecho | 2P | qem | temd | temd | e | cpyy | frecho | Pele (mm)
(cm) {cm?) (cm?) {cm?)
V3 14.00 0.00
14.00
1 85.11 X 2 ’:1110'0 g 522 ¢/ 0.00
50.00 '
2 280
14.00 105 0.00
14.00
2 2072.44 x 2 ’:1110'0 ? 52'2 ¢/ 0.00
50.00 '
14.00 0.00
Calculo da viga SC1
Pavimento Térreo - Lance 1
fck = 300.00 .
kaf /cm? Ecs = 268384 kgf/cm
E;brlmenfo = 300 Peso especifico = 2500.00 kgf/m>
DIMENSIONAMENTO DA ARMADURA POSITIVA
Viao Verificacdo Verificagao
Se¢do Flexdo Torgdo axial axial Final
trechos (compress3o) (tragdo)
As = 312 cm®
) (2210.0 + 2x228.0 -
T inv. Egdf;nl*am Fd = 0.23 tf 358 m?)
1 bw = 14.00 As = 255 cm? situagao: GE f = 46.00 cm
, Meq = 48 kgf.m % armad. = 0.08
cm A's = 0.00 2
2 As = 0.00 cm
1-1 h = 50.00 cm cm A's = 000 cm?
:: i gggg o yLN = 436 cm yLN = 0.09 cm F = 0.00 tf
e M = 37 kgf.m
fiss = 0.00 mm
T inv. Fd = 0.20 tf As = 3.12 cm?
2 Edf;nABM situacdo: GE (2210.0 + 2x228.0 -
2. bw = 14.00 Ags - 255 em? Meq = 42 kgf.m 3.58 cm?)
} cm - As = 0.04 cm? d = 46.00 cm
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