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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

1.- DADOS DE OBRA

1.1.- Normas consideradas

Aco dobrado: ABNT NBR 14762: 2010

1.2.- Estados limites

E.L.U. Aco dobrado | NBR 14762: 2010

Deslocamentos Acdes caracteristicas

1.2.1.- Situacles de projeto

Para as distintas situa¢cfes de projeto, as combinacdes de acbes serdo definidas de acordo com 0s seguintes

critérios:

- Com coeficientes de combinacao

2168 + ¥eP + 101 Yo Qur + 2 10V aQ

j =1

i>1

- Sem coeficientes de combinacao

ZYGijj +YpPy + Z YaQu

=1 i1

- Onde:

G« Acéo permanente

P. Accao de pré-e
Q« Acao variavel

sforco

g Coeficiente parcial de seguranca das a¢des permanentes
g Coeficiente parcial de seguranca da acc¢éo de pré-esforco

%1 Coeficiente parcial de seguranca da acdo variavel principal

&,. Coeficiente parcial de seguranca das a¢fes variaveis de acompanhamento

y,1 Coeficiente de combinacdo da acao variavel principal

Y. Coeficiente de combinacdo das agdes variaveis de acompanhamento

Para cada situacdo de projeto e estado limite, os coeficientes a utilizar seréo:

E.L.U. Aco dobrado: ABNT NBR 14762: 2010

Normal

Coeficientes parciais de seguranca (g)

Coeficientes de combinacéo (y)

Favoravel Desfavoravel Principal (y,) | Acompanhamento (y.)
Permanente (G) 1.000 1.250 - -
Vento (Q) 0.000 1.400 1.000 0.600
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Deslocamentos

2.- ESTRUTURA

2.1.- Geometria

2.1.1.- N6s

Referéncias:

AcOes variaveis sem sismo

Coeficientes parciais de

seguranca (g)

Favoravel Desfavoravel
Permanente (G) 1.000 1.000
Vento (Q) 0.000 1.000

D,, Dy, D,: Deslocamentos prescritos em eixos globais.

O« Gy, 0.: Rotacdes prescritas em eixos globais.

Cada grau de liberdade marca-se com 'X' se estiver restringido e, caso contrario, com '-'.

NoGs
Coordenadas Vinculo ¢/ exterior
Referéncia X Y Z Vinculagado interna
om) a ) DD |D.|a| a0
N1 -53.900|19.277|0.000| X | X | X | X | X | X Engastado
N2 -53.900|22.337|0.000| X | X | X | X | X | X Engastado
N3 -53.900/19.277|1.500| - | - | - | - | -] - Engastado
N4 -53.900|22.337|0.350| - | - | - |- |- | - Engastado
N5 -53.900|20.807|0.000| X | X | X | X | X | X Engastado
N6 -53.900|20.807|0.925| - | - | - | - | - | - Engastado
N7 -42.540|19.277|1.500| - | - | - |- |- | - Engastado
N8 -50.113|19.277|1.500| - | - | - |- |- | - Engastado
N9 -46.327|19.277|1.500| - | - | - |- |- | - Engastado
N10 -50.113|20.807|0.925| - | - | - | - | - | - Engastado
N11 -50.113/22.337|0.350| - | - | - | - | - | - Engastado
N12 -50.113|22.337|0.000| X | X | X | X | X | X Engastado
N13 -50.113|20.807|0.000| X | X | X | X | X | X Engastado
N14 -50.113|19.277|0.000| X | X | X | X | X | X Engastado
N15 -46.327/120.807|0.925| - | - | - | - | - | - Engastado
N16 -46.327|22.337|0.350| - | - | - |- |- | - Engastado
N17 -46.327|22.337|0.000| X | X | X | X | X | X Engastado
N18 -46.327|20.807|0.000| X | X | X | X | X | X Engastado
N19 -46.327|19.277|0.000| X | X | X | X | X | X Engastado
N20 -42.540|20.807 |0.925| - | - | - | - | - | - Engastado
N21 -42.540|22.337|0.350| - | - | - |- | - | - Engastado
N22 -42.540|22.337|0.000| X | X | X | X | X | X Engastado

Pagina 3



Relatorios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Nos
Coordenadas Vinculo ¢/ exterior
Referéncia X Y Z Vinculacao interna
o @ | @ D| B D | 0| ay |G ¢
N23 -42.540|20.807|0.000| X | X | X | X | X | X Engastado
N24 -42.540|19.277|0.000| X | X | X | X | X | X Engastado
N25 -53.900|29.997|0.000| X | X | X | X | X | X Engastado
N26 -53.900|29.997|1.500| - | - | - |- |- |- Engastado
N27 -53.900|28.467|0.925| - | - | - | - | - | - Engastado
N28 -53.900|26.937|0.350| - | - | - |- |- |- Engastado
N29 -53.900|28.467|0.000| X | X | X | X | X | X Engastado
N30 -50.113|29.997|1.500| - | - | - |- | -] - Engastado
N31 -46.327|29.997 |1.500| - | - | - |- |- | - Engastado
N32 -42.540/29.997|1.500| - | - | - |- | -] - Engastado
N33 -50.113|28.467|0.925| - | - | - | - | - | - Engastado
N34 -50.113|26.937|0.350| - | - | - | - | - | - Engastado
N35 -50.113|26.937|0.000| X | X | X | X | X | X Engastado
N36 -50.113|28.467|0.000| X | X | X | X | X | X Engastado
N37 -50.113|29.997|0.000| X | X | X | X | X | X Engastado
N38 -46.327 128.467|0.925| - | - | - | - | - | - Engastado
N39 -46.327|26.937|0.350| - | - | - |- |- | - Engastado
N40 -46.327|26.937|0.000| X | X | X | X | X | X Engastado
N41 -46.327|28.467|0.000| X | X | X | X | X | X Engastado
N42 -46.327|29.997|0.000| X | X | X | X | X | X Engastado
N43 -42.540|28.467|0.925| - | - | - | - | - | - Engastado
N44 -42.540/26.937|0.350| - | - | - | - | - | - Engastado
N45 -42.540|26.937|0.000| X | X | X | X | X | X Engastado
N46 -42.540|28.467|0.000| X | X | X | X | X | X Engastado
N47 -42.540|29.997|0.000| X | X | X | X | X | X Engastado
N48 -53.900|26.937|0.000| X | X | X | X | X | X Engastado
N49 -51.975|26.937|0.350| - | - | - |- |- | - Engastado
N50 -51.975|29.997|1.500| - | - | - |- | -] - Engastado
N51 -51.975|28.467|0.925| - | - | - | - | - | - Engastado
N52 -48.125(26.937|0.350| - | - | - | - | - | - Engastado
N53 -48.125|29.997 |1.500| - | - | - |- |- | - Engastado
N54 -48.125|28.467|0.925| - | - | - | - | - | - Engastado
N55 -44.275|26.937|0.350| - | - | - |- |- | - Engastado
N56 -44.275|29.997|1.500| - | - | - |- |- | - Engastado
N57 -44.275|28.467|0.925| - | - | - | - | - | - Engastado
N58 -44.275|19.277|1.500| - | - | - |- |- | - Engastado
N59 -44.275|22.337|0.350| - | - | - |- |- | - Engastado
N60 -44.275/20.807|0.925| - | - | - | - | - | - Engastado
N61 -48.125|19.277|1.500| - | - | - |- |- | - Engastado
N62 -48.125|22.337|0.350| - | - | - | - | - | - Engastado
N63 -48.125|20.807|0.925| - | - | - | - | - | - Engastado
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

NoOs
Coordenadas Vinculo ¢/ exterior
Referéncia X Y Z Vinculagédo interna
D( Dz X z
m | m | m ||| % %9
N64 -51.975/19.277|1.500| - | - | - | - | - | - Engastado
N65 -51.975|22.337|0.350| - | - | - |- | - | - Engastado
NG66 -51.975/20.807|0.925| - | - | - | - | - | - Engastado
N67 -44.275|28.467 |0.000| X | X | X [ X | X | X Engastado
NG68 -48.125|28.467|0.000| X | X | X [ X | X | X Engastado
N69 -51.975|28.467 |0.000| X | X | X [ X | X | X Engastado
N70 -44.275|20.807 |0.000| X | X | X [ X | X | X Engastado
N71 -48.125|20.807 |0.000| X | X | X [ X | X | X Engastado
N72 -51.975|20.807 |0.000| X | X | X [ X | X | X Engastado
2.1.2.- Barras
2.1.2.1.- Materiais utilizados
Materiais utilizados
Material E n G f, a. g
Tipo Designagéo| (MPa) (MPa) | (MPa) | (m/m°C) | (kN/m3)
Aco dobrado CF-26 200000.00{0.300|76923.08 | 260.00 |0.000012| 77.01
Notacéo:
E: Médulo de elasticidade
n: Mdédulo de poisson
G: Médulo de corte
f,: Limite elastico
a.: Coeficiente de dilatagéo
g: Peso especifico
2.1.2.2.- Descricédo
Descricao
Material Comprimento
Barra Peca Perfil(Série) (m) b b Lbsyp. | Ly
. ) ~ (Ni/Nf) | (Ni/Nf) Indeformavel . Indeformavel ” “ | (m) | (m)
Tipo Designagao origem Deformavel S ——
Ago C75X40X15X2.00
dobrado CF-26 N1/N3 N1/N3 © - 1.500 - 1.00 | 1.00 | - -
N4/N6 | N4/N3 <(:C7)5X4°X15X2'°° 0.040 1.553 0.041 1.00|1.00| - | -
N6/N3 | N4/N3 <(:C7)5X40X15X2'00 0.040 1.553 0.041 1.00|1.00| - | -
N2/N4 | N2/N4 <(:C7)5X4°X15X2'°° - 0.350 - 1.00|1.00| - | -
N5/N6 | N5/N6 <(:C7)5X40X15X2'00 - 0.925 - 1.00|1.00| - | -
N3/N64 | N3/N7 <(:C7)5X4°X15X2'°° - 1.925 - 1.00|1.00| - | -
N64/N8 | N3/N7 <(:C7)5X40X15X2'00 - 1.862 - 1.00 | 1.00 | - -
N8/N61 | N3/N7 <(:C7)5X40X15X2'00 - 1.988 - 1.00|1.00| - | -
N61/N9 | N3/N7 <(:C7)5X4°X15X2'°° - 1.798 - 1.00|1.00| - | -
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Descricédo
Material - e erticseney Compz;r;ento b i o | o
Tipo D 6 (Ni/Nf) | (Ni/Nf) Indeformavel | J o . | Indeformavel Xy “ | (m) | (m)
origem extremo
N9/N58 N3/N7 E:C?)SX40X15X2'OO - 2.052 - 1.00 | 1.00 - -
N58/N7 N3/N7 E:C?)SX40X15X2'OO - 1.735 - 1.00 | 1.00 - -
N12/N11 | N12/N11 E:C?)SX40X15X2'OO - 0.350 - 1.00 | 1.00 - -
N13/N10 | N13/N10 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N14/N8 N14/N8 E:C?)SX40X15X2'OO - 1.500 - 1.00 | 1.00 - -
N17/N16 | N17/N16 E:C?)SX40X15X2'OO - 0.350 - 1.00 | 1.00 - -
N18/N15 | N18/N15 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N19/N9 N19/N9 E:C?)SX40X15X2'OO - 1.500 - 1.00 | 1.00 - -
N21/N20 | N21/N7 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N20/N7 N21/N7 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N22/N21 | N22/N21 E:C?)SX40X15X2'OO - 0.350 - 1.00 | 1.00 - -
N23/N20 | N23/N20 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N24/N7 N24/N7 E:C?)SX40X15X2'OO - 1.500 - 1.00 | 1.00 - -
N4/N65 N4/N21 E:C?)SX40X15X2'OO - 1.925 - 1.00 | 1.00 - -
N65/N11 | N4/N21 E:C?)SX40X15X2'OO - 1.862 - 1.00 | 1.00 - -
N11/N62 | N4/N21 E:C?)SX40X15X2'OO - 1.988 - 1.00 | 1.00 - -
N62/N16 | N4/N21 E:C?)SX40X15X2'OO - 1.798 - 1.00 | 1.00 - -
N16/N59 | N4/N21 E:C?)SX40X15X2'OO - 2.052 - 1.00 | 1.00 - -
N59/N21 | N4/N21 E:C?)SX40X15X2'OO - 1.735 - 1.00 | 1.00 - -
N25/N26 | N25/N26 E:C?)SX40X15X2'OO - 1.500 - 1.00 | 1.00 - -
N28/N27 | N28/N26 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N27/N26 | N28/N26 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N29/N27 | N29/N27 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N26/N50 | N26/N32 E:C?)SX40X15X2'OO - 1.925 - 1.00 | 1.00 - -
N50/N30 | N26/N32 E:C?)SX40X15X2'OO - 1.862 - 1.00 | 1.00 - -
N30/N53 | N26/N32 E:C?)SX40X15X2'OO - 1.988 - 1.00 | 1.00 - -
N53/N31 | N26/N32 E:C?)SX40X15X2'OO - 1.798 - 1.00 | 1.00 - -
N31/N56 | N26/N32 E:C?)SX40X15X2'OO - 2.052 - 1.00 | 1.00 - -
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Descricédo
Material - e erticseney Compz;r;ento b i o | o
Tipo D 6 (Ni/Nf) | (Ni/Nf) Indeformavel | J o . | Indeformavel Xy “ | (m) | (m)
origem extremo
N56/N32 | N26/N32 E:C?)SX40X15X2'OO - 1.735 - 1.00 | 1.00 - -
N35/N34 | N35/N34 E:C?)SX40X15X2'OO - 0.350 - 1.00 | 1.00 - -
N36/N33 | N36/N33 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N37/N30 | N37/N30 E:C?)SX40X15X2'OO - 1.500 - 1.00 | 1.00 - -
N40/N39 | N40/N39 E:C?)SX40X15X2'OO - 0.350 - 1.00 | 1.00 - -
N41/N38 | N41/N38 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N42/N31 | N42/N31 E:C?)SX40X15X2'OO - 1.500 - 1.00 | 1.00 - -
N44/N43 | N44/N32 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N43/N32 | N44/N32 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N45/N44 | N45/N44 E:C?)SX40X15X2'OO - 0.350 - 1.00 | 1.00 - -
N46/N43 | N46/N43 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N47/N32 | N47/N32 E:C?)SX40X15X2'OO - 1.500 - 1.00 | 1.00 - -
N28/N49 | N28/N44 E:C?)SX40X15X2'OO - 1.925 - 1.00 | 1.00 - -
N49/N34 | N28/N44 E:C?)SX40X15X2'OO - 1.862 - 1.00 | 1.00 - -
N34/N52 | N28/N44 E:C?)SX40X15X2'OO - 1.988 - 1.00 | 1.00 - -
N52/N39 | N28/N44 E:C?)SX40X15X2'OO - 1.798 - 1.00 | 1.00 - -
N39/N55 | N28/N44 E:C?)SX40X15X2'OO - 2.052 - 1.00 | 1.00 - -
N55/N44 | N28/N44 E:C?)SX40X15X2'OO - 1.735 - 1.00 | 1.00 - -
N48/N28 | N48/N28 E:C?)SX40X15X2'OO - 0.350 - 1.00 | 1.00 - -
N34/N33 | N34/N30 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N33/N30 | N34/N30 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N39/N38 | N39/N31 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N38/N31 | N39/N31 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N27/N51 | N27/N43 E:C?)SX40X15X2'OO - 1.925 - 1.00 | 1.00 - -
N51/N33 | N27/N43 E:C?)SX40X15X2'OO - 1.862 - 1.00 | 1.00 - -
N33/N54 | N27/N43 E:C?)SX40X15X2'OO - 1.988 - 1.00 | 1.00 - -
N54/N38 | N27/N43 E:C?)SX40X15X2'OO - 1.798 - 1.00 | 1.00 - -
N38/N57 | N27/N43 E:C?)SX40X15X2'OO - 2.052 - 1.00 | 1.00 - -
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Descricédo
Material - e erticseney Compz;r;ento b i o | o
Tipo D 6 (Ni/Nf) | (Ni/Nf) Indeformavel | J o . | Indeformavel Xy “ | (m) | (m)
origem extremo
N57/N43 | N27/N43 E:C?)SX40X15X2'OO - 1.735 - 1.00 | 1.00 - -
N6/N66 N6/N20 E:C?)SX40X15X2'OO - 1.925 - 1.00 | 1.00 - -
N66/N10 | N6/N20 E:C?)SX40X15X2'OO - 1.862 - 1.00 | 1.00 - -
N10/N63 | N6/N20 E:C?)SX40X15X2'OO - 1.988 - 1.00 | 1.00 - -
N63/N15 | N6/N20 E:C?)SX40X15X2'OO - 1.798 - 1.00 | 1.00 - -
N15/N60 | N6/N20 E:C?)SX40X15X2'OO - 2.052 - 1.00 | 1.00 - -
N60/N20 | N6/N20 E:C?)SX40X15X2'OO - 1.735 - 1.00 | 1.00 - -
N11/N10 | N11/N8 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N10/N8 N11/N8 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N16/N15 | N16/N9 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N15/N9 N16/N9 E:C?)SX40X15X2'OO 0.040 1.553 0.041 1.00 | 1.00 - -
N49/N51 | N49/N50 E:C?)SX40X15X2'OO - 1.593 0.041 1.00 | 1.00 - -
N51/N50 | N49/N50 E:C?)SX40X15X2'OO 0.040 1.594 - 1.00 | 1.00 - -
N52/N54 | N52/N53 E:C?)SX40X15X2'OO - 1.593 0.041 1.00 | 1.00 - -
N54/N53 | N52/N53 E:C?)SX40X15X2'OO 0.040 1.594 - 1.00 | 1.00 - -
N55/N57 | N55/N56 E:C?)SX40X15X2'OO - 1.593 0.041 1.00 | 1.00 - -
N57/N56 | N55/N56 E:C?)SX40X15X2'OO 0.040 1.594 - 1.00 | 1.00 - -
N59/N60 | N59/N58 E:C?)SX40X15X2'OO - 1.593 0.041 1.00 | 1.00 - -
N60/N58 | N59/N58 E:C?)SX40X15X2'OO 0.040 1.594 - 1.00 | 1.00 - -
N62/N63 | N62/N61 E:C?)SX40X15X2'OO - 1.593 0.041 1.00 | 1.00 - -
N63/N61 | N62/N61 E:C?)SX40X15X2'OO 0.040 1.594 - 1.00 | 1.00 - -
N65/N66 | N65/N64 E:C?)SX40X15X2'OO - 1.593 0.041 1.00 | 1.00 - -
N66/N64 | N65/N64 E:C?)SX40X15X2'OO 0.040 1.594 - 1.00 | 1.00 - -
N67/N57 | N67/N57 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N68/N54 | N68/N54 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N69/N51 | N69/N51 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N70/N60 | N70/N60 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -
N71/N63 | N71/N63 E:C?)SX40X15X2'OO - 0.925 - 1.00 | 1.00 - -

Pagina 8



Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Descricédo

Material 5 = Compz;;r;ento Lb b

arra eca " 2o Sup. Inf.
- ) Perfil(Série b, b, 4
) : ~ (Ni/Nf) | (Ni/Nf) ( ) Indeformavel . Indeformavel Y (m) | (m)
Tipo Designagdo . Deformavel
origem extremo
N72/N66 | N72/N66 ?C?)SX4OX15X2'OO - 0.925 - 1.00 | 1.00 - -

Notagéo:
Ni: N6 inicial
Nf: N6 final

b.,: Coeficiente de flambagem no plano "XY*
b..: Coeficiente de flambagem no plano 'XZ*
Lbs,, : Espagamento entre travamentos do banzo superior
Lb,..: Espagamento entre travamentos do banzo inferior

2.1.2.3.- Caracteristicas mecanicas

Tipos de peca
Ref. Pecas
1 |N1/N3, N4/N3, N2/N4, N5/N6, N3/N7, N12/N11, N13/N10, N14/N8, N17/N16, N18/N15, N19/N9,
N21/N7, N22/N21, N23/N20, N24/N7, N4/N21, N25/N26, N28/N26, N29/N27, N26/N32, N35/N34,
N36/N33, N37/N30, N40/N39, N41/N38, N42/N31, N44/N32, N45/N44, NA6/N43, N47/N32,
N28/N44, N48/N28, N34/N30, N39/N31, N27/N43, N6/N20, N11/N8, N16/N9, N49/N50, N52/N53,
N55/N56, N59/N58, N62/N61, N65/N64, N67/N57, N68/N54, N69/N51, N70/N60, N71/N63 €
N72/N66
Caracteristicas mecanicas
Material . A Avy | Avz | lyy Izz It
Ref. Descricao
Tipo | Designagao ¢ (cm?)| (cm?) | (cm2) | (cm4) | (cm4) | (cm4)
Aco dobrado CF-26 1 |C75X40X15X2.00, (C)| 3.43 | 1.27 | 1.68 |30.25| 7.87 | 0.05
Notagéo:
Ref.: Referéncia
A: Area da secdo transversal
Avy: Area de esforgo cortante da sec¢éo segundo o eixo local 'Y
Avz: Area de esforgo cortante da segéo segundo o eixo local 'Z'
lyy: Inércia da se¢éo em torno do eixo local 'Y*
1zz: Inércia da seg¢do em torno do eixo local 'Z*
It: Inércia a torgdo
As caracteristicas mecéanicas das pecas correspondem a seg¢édo no ponto médio das mesmas.
2.1.2.4.- Tabela de ferro
Tabela de ferro
Material Peca s Comprimento | Volume | Peso
. Perfil(Série
Tipo | Designagdo| (Ni/ND) &) (m) (M) | (ko)
Aco dobrado CF-26 N1/N3 |C75X40X15X2.00 (C) 1.500 0.001 | 4.04
N4/N3 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N2/N4 | C75X40X15X2.00 (C) 0.350 0.000 | 0.94
N5/N6 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N3/N7 | C75X40X15X2.00 (C) 11.360 0.004 |30.63
N12/N11 | C75X40X15X2.00 (C) 0.350 0.000 | 0.94
N13/N10 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N14/N8 |C75X40X15X2.00 (C) 1.500 0.001 | 4.04
N17/N16 | C75X40X15X2.00 (C) 0.350 0.000 | 0.94
N18/N15 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
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Data: 19/04/18

Tabela de ferro

Material Peca Perfil(Série) Comprimento | Volume | Peso
Tipo Designagéo| (Ni/Nf) (m) (m3) | (ko)
N19/N9 |C75X40X15X2.00 (C) 1.500 0.001 | 4.04
N21/N7 |C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N22/N21 | C75X40X15X2.00 (C) 0.350 0.000 | 0.94
N23/N20 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N24/N7 | C75X40X15X2.00 (C) 1.500 0.001 | 4.04
N4/N21 |C75X40X15X2.00 (C) 11.360 0.004 |30.63
N25/N26 | C75X40X15X2.00 (C) 1.500 0.001 | 4.04
N28/N26 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N29/N27 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N26/N32 | C75X40X15X2.00 (C) 11.360 0.004 |30.63
N35/N34 | C75X40X15X2.00 (C) 0.350 0.000 | 0.94
N36/N33 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N37/N30 | C75X40X15X2.00 (C) 1.500 0.001 | 4.04
N40/N39 | C75X40X15X2.00 (C) 0.350 0.000 | 0.94
N41/N38 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N42/N31 | C75X40X15X2.00 (C) 1.500 0.001 | 4.04
N44/N32 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N45/N44 | C75X40X15X2.00 (C) 0.350 0.000 | 0.94
N46/N43 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N47/N32 | C75X40X15X2.00 (C) 1.500 0.001 | 4.04
N28/N44 | C75X40X15X2.00 (C) 11.360 0.004 |30.63
N48/N28 | C75X40X15X2.00 (C) 0.350 0.000 | 0.94
N34/N30 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N39/N31 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N27/N43 | C75X40X15X2.00 (C) 11.360 0.004 |30.63
N6/N20 |C75X40X15X2.00 (C) 11.360 0.004 |30.63
N11/N8 |C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N16/N9 |C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N49/N50 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N52/N53 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N55/N56 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N59/N58 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N62/N61 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N65/N64 | C75X40X15X2.00 (C) 3.269 0.001 | 8.81
N67/N57 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N68/N54 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N69/N51 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N70/N60 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N71/N63 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49
N72/N66 | C75X40X15X2.00 (C) 0.925 0.000 | 2.49

Notacgéo:
Ni: N6 inicial
Nf: N6 final
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2.1.2.5.- Tabela resumo

Tabela resumo

Material Comprimento Volume Peso

Tipo R Série Perfil Perfil Série | Material | Perfil | Série | Material | Perfil | Série | Material
(m) (m) (m) (m3 | (m3) | (Mm3) (kg) (kg) (kg)
C75X40X15X2.00 | 141.675 0.049 381.98
C 141.675 0.049 381.98
Aco

dobrado | cE-26 141.675 0.049 381.98

2.1.2.6.- Quantitativos de superficies

Aco dobrado: Quantitativos das superficies a pintar

Superficie unitaria | Comprimento | Superficie
(m2/m) (m) (m?)

C | C75X40X15X2.00 0.347 141.675 49.229

Total 49.229

Série Perfil

2.2.- Cargas
2.2.1.- Barras
Referéncias:
'P1', 'P2':
— Cargas pontuais, uniformes, em faixa e momentos pontuais: 'P1' é o valor da carga. 'P2' nédo se
utiliza.
— Cargas trapezoidais: 'P1' é o valor da carga no ponto onde comeca (L1) e 'P2' é o valor da carga no
ponto onde termina (L2).
— Cargas triangulares: 'P1' é o valor maximo da carga. 'P2' ndo se utiliza.
— Incrementos de temperatura: '‘P1' e 'P2' sdo os valores da temperatura nas faces exteriores ou
paramentos da peca. A orientagcdo da variacdo do incremento de temperatura sobre a secao
transversal dependeréa da direcdo selecionada.

‘L1, 'L2':
— Cargas e momentos pontuais: 'L1"' é a distdncia entre o né inicial da barra e a posicdo onde se
aplica a carga. 'L2' ndo se utiliza.
— Cargas trapezoidais, em faixa, e triangulares: 'L1' é a distancia entre o no inicial da barra e a

posicdo onde comeca a carga, 'L2' é a distancia entre o nd inicial da barra e a posicdo onde termina
a carga.

Unidades:

— Cargas concentradas: kN

— Momentos pontuais: kKN-m.

— Cargas uniformes, em faixa, triangulares e trapezoidais: kN/m.
— Incrementos de temperatura: °C.

Cargas em barras
Valores | Posicao Direcao
Barra Hipotese Tipo P1 |p2 L1 | L2 Eixos X v 7
(m) | (m)
N1/N3 |Peso proéprio|Uniforme|0.026| - | - - |Globais|0.000| 0.000 |-1.000
N4/N6 | Peso proéprio | Uniforme|0.026| - | - - | Globais|0.000| 0.000 |-1.000
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Data: 19/04/18

Cargas em barras

Valores | Posicao Direcéo
Barra Hipotese Tipo p1 |p2 L1 | L2 Eixos X v 7
(m) | (m)
N6/N3 |Peso proéprio | Uniforme |0.026| - | - - |Globais|0.000| 0.000 |-1.000
N2/N4 | Peso proéprio | Uniforme |0.026| - | - - | Globais|0.000| 0.000 |-1.000
N5/N6 |Peso proéprio | Uniforme|0.026| - | - - |Globais|0.000| 0.000 |-1.000
N3/N64 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N3/N64 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N64/N8 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N64/N8 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N8/N61 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N8/N61 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N61/N9 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N61/N9 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N9/N58 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N9/N58 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N58/N7 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N58/N7 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N12/N11 | Peso proprio | Uniforme |0.026| - | - - | Globais|0.000| 0.000 |-1.000
N13/N10 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N14/N8 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N17/N16 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N18/N15 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N19/N9 |Peso proprio | Uniforme | 0.026| - | - - |Globais|0.000| 0.000 |-1.000
N21/N20 | Peso proéprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N20/N7 |Peso proprio | Uniforme | 0.026| - | - - |Globais|0.000| 0.000 |-1.000
N22/N21 | Peso proéprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N23/N20 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N24/N7 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N4/N65 |Peso proprio | Uniforme |0.026| - | - - |Globais|0.000| 0.000 |-1.000
N4/N65 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N65/N11 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N65/N11 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N11/N62 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N11/N62 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N62/N16 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N62/N16 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N16/N59 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N16/N59 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N59/N21 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N59/N21 |V 1 Uniforme |0.409| - | - - |Globais|0.000| 0.352 | 0.936
N25/N26 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N28/N27 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N27/N26 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
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Cargas em barras
Valores | Posicao Direcéo
Barra Hipotese Tipo p1 |p2 L1 | L2 Eixos X v 7
(m) | (m)
N29/N27 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N26/N50 | Peso proéprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N26/N50 |V 1 Uniforme |0.409| - | - - |Globais|0.000 |-0.352| 0.936
N50/N30 | Peso proéprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N50/N30 |V 1 Uniforme |0.409| - | - - |Globais|0.000 |-0.352| 0.936
N30/N53 | Peso proéprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N30/N53 |V 1 Uniforme |0.409| - | - - |Globais|0.000 |-0.352| 0.936
N53/N31 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N53/N31 |V 1 Uniforme |0.409| - | - - |Globais|0.000 |-0.352| 0.936
N31/N56 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N31/N56 |V 1 Uniforme |0.409| - | - - |Globais|0.000 |-0.352| 0.936
N56/N32 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N56/N32 |V 1 Uniforme |0.409| - | - - |Globais|0.000 |-0.352| 0.936
N35/N34 | Peso proéprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N36/N33 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N37/N30 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N40/N39 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N41/N38 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N42/N31 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N44/N43 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N43/N32 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N45/N44 | Peso proéprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N46/N43 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N47/N32 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N28/N49 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N28/N49 |V 1 Uniforme |0.409| - | - - |Globais | 0.000 |-0.352| 0.936
N49/N34 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N49/N34 |V 1 Uniforme |0.409| - | - - |Globais | 0.000 |-0.352| 0.936
N34/N52 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N34/N52 |V 1 Uniforme |0.409| - | - - |Globais | 0.000 |-0.352| 0.936
N52/N39 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N52/N39 |V 1 Uniforme |0.409| - | - - |Globais | 0.000 |-0.352| 0.936
N39/N55 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N39/N55 |V 1 Uniforme |0.409| - | - - |Globais | 0.000 |-0.352| 0.936
N55/N44 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N55/N44 |V 1 Uniforme |0.409| - | - - |Globais | 0.000 |-0.352| 0.936
N48/N28 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N34/N33 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N33/N30 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N39/N38 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N38/N31 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000

Pagina 13



Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Cargas em barras
Valores | Posicao Direcéo
Barra Hipotese Tipo p1 |p2 L1 | L2 Eixos X v 7
(m) | (m)
N27/N51 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N27/N51 |V 1 Uniforme |0.817| - | - - |Globais | 0.000 |-0.352| 0.936
N51/N33 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N51/N33 |V 1 Uniforme |0.817 | - | - - |Globais | 0.000 |-0.352| 0.936
N33/N54 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N33/N54 |V 1 Uniforme |0.817 | - | - - |Globais | 0.000 |-0.352| 0.936
N54/N38 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N54/N38 |V 1 Uniforme |0.817 | - | - - |Globais | 0.000 |-0.352| 0.936
N38/N57 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N38/N57 |V 1 Uniforme |0.817 | - | - - |Globais | 0.000 |-0.352| 0.936
N57/N43 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N57/N43 |V 1 Uniforme |0.817| - | - - |Globais | 0.000 |-0.352| 0.936
N6/N66 |Peso proprio | Uniforme | 0.026| - | - - |Globais|0.000| 0.000 |-1.000
N6/N66 |V 1 Uniforme |0.817 | - | - - |Globais|0.000| 0.352 | 0.936
N66/N10 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N66/N10 |V 1 Uniforme |0.817 | - | - - |Globais|0.000| 0.352 | 0.936
N10/N63 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N10/N63 |V 1 Uniforme |0.817 | - | - - |Globais|0.000| 0.352 | 0.936
N63/N15 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N63/N15 |V 1 Uniforme |0.817 | - | - - |Globais|0.000| 0.352 | 0.936
N15/N60 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N15/N60 |V 1 Uniforme |0.817 | - | - - |Globais|0.000| 0.352 | 0.936
N60/N20 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N60/N20 |V 1 Uniforme |0.817 | - | - - |Globais|0.000| 0.352 | 0.936
N11/N10 | Peso proprio | Uniforme |0.026| - | - - |Globais|0.000| 0.000 |-1.000
N10/N8 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N16/N15 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N15/N9 |Peso préprio | Uniforme | 0.026| - | - - | Globais|0.000| 0.000 |-1.000
N49/N51 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N51/N50 | Peso proéprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N52/N54 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N54/N53 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N55/N57 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N57/N56 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N59/N60 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N60/N58 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N62/N63 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N63/N61 | Peso proprio | Uniforme |0.026| - | - - | Globais|0.000| 0.000 |-1.000
N65/N66 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N66/N64 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N67/N57 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Cargas em barras
Valores | Posicao Direcéo
Barra Hipotese Tipo p1 |p2 L1 | L2 Eixos X v 7
(m) | (m)
N68/N54 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N69/N51 | Peso préprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N70/N60 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000
N71/N63 | Peso proprio | Uniforme |0.026 | - | - - | Globais|0.000| 0.000 |-1.000
N72/N66 | Peso proprio | Uniforme |0.026 | - | - - |Globais|0.000| 0.000 |-1.000

2.3.- Resultados

2.3.1.- N6s

2.3.1.1.- Deslocamentos

Referéncias:

Dx, Dy, Dz: Deslocamentos dos nés em eixos globais.
GX, Gy, Gz: RotacBes dos nds em eixos globais.

2.3.1.1.1.- Hipotese
Deslocamentos dos nés, por hipoteses/acdes
Deslocamentos em eixos globais
Referéncia| Descricdo Dx Dy Dz GX Gy Gz

(mm) | (mm) | (mm) | (mRad) | (mRad) | (mRad)
N1 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N2 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N3 Peso proéprio | -0.015|-0.004 | -0.002 | -0.027 | 0.313 | -0.144
V1 0.124 | 0.167 | 0.015 | -0.137 | -4.524 | 2.409
N4 Peso préprio| 0.001 |-0.005| 0.000 | 0.026 | 0.147 | -0.079
V1 -0.015| 0.150 | 0.002 | -0.513 | -1.829 | 1.408
N5 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N6 Peso proéprio | -0.001 | -0.005|-0.001| 0.005 | 0.033 | 0.002
V1 0.030 | 0.159 | 0.010 | -0.159 | -1.617 | 0.559
N7 Peso préprio | 0.008 |-0.004 |-0.002 | -0.027 | -0.318 | 0.145
V1 -0.237| 0.163 | 0.015 | -0.137 | 4.447 | -2.479
N8 Peso préprio | 0.000 |-0.009 |-0.003| -0.025 | -0.067 | 0.036
V1 -0.100| 0.389 | 0.038 | -0.323 | 0.935 | -0.560
N9 Peso proéprio | -0.006 | -0.009 | -0.003 | -0.025 | 0.062 | -0.033
V1 -0.014| 0.389 | 0.038 | -0.323 | -0.986 | 0.475
N10 Peso préprio | 0.000 |-0.008 |-0.001| 0.007 | 0.004 | -0.005
V1 -0.019| 0.368 | 0.023 | -0.364 | -0.179 | 0.082
N11 Peso préprio| 0.002 |-0.009 |-0.001| 0.039 | -0.009 | 0.010
V1 -0.035| 0.347 | 0.005 | -1.193 | 0.094 | -0.124
N12 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Deslocamentos dos nés, por hipoteses/acdes
Deslocamentos em eixos globais
Referéncia| Descricdo Dx Dy Dz GX Gy Gz

(mm) | (mm) | (mm) | (mRad) | (mRad) | (mRad)
N13 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N14 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N15 Peso préprio | -0.001|-0.008 | -0.001| 0.007 | 0.012 | -0.005
V1 -0.009| 0.368 | 0.023 | -0.364 | -0.289 | 0.087
N16 Peso proéprio | -0.003|-0.009 |-0.001| 0.039 | 0.006 | -0.005
V1 0.033 | 0.347 | 0.005 | -1.193 | -0.121 | 0.102
N17 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N18 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N19 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N20 Peso préprio | 0.000 |-0.005|-0.001| 0.005 | -0.020 | -0.011
V1 -0.059| 0.155 | 0.009 | -0.156 | 1.173 | -0.404
N21 Peso proéprio |-0.001 | -0.005| 0.000 | 0.027 | -0.149 | 0.082
V1 0.014 | 0.147 | 0.002 | -0.504 | 1.807 | -1.423
N22 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N23 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N24 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N25 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N26 Peso préprio |-0.015| 0.004 |-0.002| 0.027 | 0.313 | 0.144
V1 0.124 |-0.167| 0.015 | 0.137 | -4.524 | -2.409
N27 Peso préprio | -0.001| 0.005 |-0.001| -0.005 | 0.033 | -0.002
V1 0.030 |-0.159| 0.010 | 0.159 | -1.617 | -0.559
N28 Peso préprio| 0.001 | 0.005 | 0.000 | -0.026 | 0.147 | 0.079
V1 -0.015|-0.150| 0.002 | 0.513 | -1.829 | -1.408
N29 Peso préprio| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N30 Peso préprio| 0.000 | 0.009 |-0.003| 0.025 | -0.067 | -0.036
V1 -0.100|-0.389| 0.038 | 0.323 | 0.935 | 0.560
N31 Peso préprio | -0.006 | 0.009 |-0.003| 0.025 | 0.062 | 0.033
V1 -0.014|-0.389| 0.038 | 0.323 | -0.986 | -0.475
N32 Peso préprio| 0.008 | 0.004 |-0.002| 0.027 | -0.318 | -0.145
V1 -0.237|-0.163| 0.015 | 0.137 | 4.447 | 2.479
N33 Peso préprio| 0.000 | 0.008 |-0.001| -0.007 | 0.004 | 0.005
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Deslocamentos dos nés, por hipoteses/acdes
Deslocamentos em eixos globais
Referéncia| Descricdo Dx Dy Dz GX Gy Gz

(mm) | (mm) | (mm) | (mRad) | (mRad) | (mRad)
Vi -0.019/-0.368| 0.023 | 0.364 | -0.179 | -0.082
N34 Peso préprio | 0.002 | 0.009 |-0.001| -0.039 | -0.009 | -0.010
Vi -0.035|-0.347| 0.005 | 1.193 | 0.094 | 0.124
N35 Peso proéprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N36 Peso proéprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N37 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N38 Peso préprio |-0.001| 0.008 |-0.001| -0.007 | 0.012 | 0.005
Vi -0.009 | -0.368| 0.023 | 0.364 | -0.289 | -0.087
N39 Peso préprio |-0.003 | 0.009 |-0.001| -0.039 | 0.006 | 0.005
Vi 0.033 |-0.347| 0.005 | 1.193 | -0.121 | -0.102
N40 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N41 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N42 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N43 Peso préprio | 0.000 | 0.005 |-0.001| -0.005 | -0.020 | 0.011
Vi -0.059|-0.155| 0.009 | 0.156 | 1.173 | 0.404
N44 Peso préprio | -0.001| 0.005 | 0.000 | -0.027 | -0.149 | -0.082
Vi 0.014 |-0.147| 0.002 | 0.504 | 1.807 | 1.423
N45 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N46 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N47 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N48 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Vi 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N49 Peso préprio | 0.006 | 0.070 |-0.365| 0.208 | -0.046 | -0.013
Vi -0.086 |-2.759| 3.727 | -4.790 | 0.583 | 0.209
N50 Peso préprio | 0.000 | 0.110 |-0.448| -0.335 | -0.072 | -0.028
Vi -0.106 |-3.612| 5.602 | 4.461 | 1.032 | 0.453
N51 Peso préprio | 0.000 |-0.064|-0.002| 0.073 | -0.008 | 0.000
Vi -0.045|-1.477| 0.022 | 2.014 | 0.363 | 0.154
N52 Peso préprio| 0.001 | 0.029 |-0.289| 0.118 | -0.027 | -0.005
Vi -0.013|-2.129| 2.792 | -3.578 | 0.331 | 0.132
N53 Peso proéprio | -0.003| 0.006 |-0.216| -0.117 | -0.022 | -0.002
Vi -0.070|-1.999| 2.235 | 1.368 | 0.303 | 0.137
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Deslocamentos dos nés, por hipoteses/acdes
Deslocamentos em eixos globais
Referéncia| Descricéo Dx Dy Dz Gx Gy Gz

(mm) | (mm) | (mm) | (mRad) | (mRad) | (mRad)

N54 Peso proéprio | 0.000 |-0.078|-0.002| 0.100 | -0.006 | -0.001

V1 -0.033|-1.169| 0.020 | 1.465 | 0.232 | 0.134

N55 Peso proprio |-0.005| 0.072 |-0.366| 0.210 | -0.017 | 0.000

V1 0.056 |-2.781| 3.761 | -4.833 | 0.193 | 0.100

N56 Peso proéprio |-0.005| 0.113 |-0.454| -0.340 | 0.002 | 0.012

V1 -0.050|-3.654 | 5.688 | 4.537 | -0.045 | -0.004

N57 Peso préprio | 0.000 |-0.063|-0.002| 0.071 | -0.004 | -0.002

V1 -0.020|-1.486| 0.023 | 2.029 | 0.084 | 0.117

N58 Peso proéprio | -0.005|-0.113|-0.454| 0.340 | 0.002 | -0.012

V1 -0.050| 3.654 | 5.688 | -4.537 | -0.045 | 0.004

N59 Peso proprio | -0.005 | -0.072|-0.366 | -0.210 | -0.017 | 0.000

V1 0.056 | 2.781 | 3.761 | 4.833 | 0.193 | -0.100

N60 Peso proéprio | 0.000 | 0.063 |-0.002| -0.071 | -0.004 | 0.002

V1 -0.020| 1.486 | 0.023 | -2.029 | 0.084 | -0.117

N61 Peso proprio | -0.003 |-0.006 |-0.216| 0.117 | -0.022 | 0.002

V1 -0.070| 1.999 | 2.235 | -1.368 | 0.303 | -0.137

N62 Peso proéprio | 0.001 |-0.029|-0.289| -0.118 | -0.027 | 0.005

V1 -0.013| 2.129 | 2.792 | 3.578 | 0.331 | -0.132

N63 Peso proéprio | 0.000 | 0.078 |-0.002| -0.100 | -0.006 | 0.001

V1 -0.033| 1.169 | 0.020 | -1.465 | 0.232 | -0.134

N64 Peso préprio | 0.000 |-0.110|-0.448| 0.335 | -0.072 | 0.028

V1 -0.106| 3.612 | 5.602 | -4.461 | 1.032 | -0.453

N65 Peso proéprio | 0.006 |-0.070|-0.365| -0.208 | -0.046 | 0.013

V1 -0.086| 2.759 | 3.727 | 4.790 | 0.583 | -0.209

N66 Peso proéprio | 0.000 | 0.064 |-0.002| -0.073 | -0.008 | 0.000

V1 -0.045| 1.477 | 0.022 | -2.014 | 0.363 | -0.154

N67 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N68 Peso proéprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N69 Peso proéprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N70 Peso préprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N71 Peso proéprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N72 Peso proéprio | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

2.3.1.1.2.- Combinacgbes
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& Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Deslocamentos dos nés, por combinacao
Combinagéo Deslocamentos em eixos globais
Referéncia Tipo Descricéo Dx Dy Dz CX Gy Gz

(mm) | (mm) | (mm) | (MmRad) | (mRad) | (mRad)

N1 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N2 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N3 Deslocamentos | PP -0.015|-0.004 | -0.002| -0.027 | 0.313 | -0.144
PP+V1 0.109 | 0.162 | 0.014 | -0.164 | -4.210 | 2.265

N4 Deslocamentos | PP 0.001 |-0.005| 0.000 | 0.026 | 0.147 | -0.079
PP+V1 -0.014| 0.145 | 0.002 | -0.487 | -1.681 | 1.328

N5 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N6 Deslocamentos | PP -0.001 |-0.005|-0.001| 0.005 | 0.033 | 0.002
PP+V1 0.028 | 0.154 | 0.009 | -0.155 | -1.584 | 0.562

N7 Deslocamentos | PP 0.008 |-0.004 |-0.002| -0.027 | -0.318 | 0.145
PP+V1 -0.228| 0.159 | 0.014 | -0.164 | 4.130 | -2.334

N8 Deslocamentos | PP 0.000 |-0.009 |-0.003| -0.025 | -0.067 | 0.036
PP+V1 -0.100| 0.380 | 0.035 | -0.348 | 0.868 | -0.524

N9 Deslocamentos | PP -0.006 | -0.009 | -0.003| -0.025 | 0.062 | -0.033
PP+V1 -0.021| 0.380 | 0.035 | -0.348 | -0.923 | 0.442

N10 Deslocamentos | PP 0.000 [-0.008|-0.001| 0.007 | 0.004 | -0.005
PP+V1 -0.020| 0.360 | 0.022 | -0.357 | -0.175 | 0.077

N1l Deslocamentos | PP 0.002 [-0.009|-0.001| 0.039 | -0.009 | 0.010
PP+V1 -0.032| 0.339 | 0.004 | -1.154 | 0.085 | -0.114

N12 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N13 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N14 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N15 Deslocamentos | PP -0.001 |-0.008|-0.001| 0.007 | 0.012 | -0.005
PP+V1 -0.009| 0.360 | 0.022 | -0.357 | -0.277 | 0.082

N16 Deslocamentos | PP -0.003|-0.009 |-0.001| 0.039 | 0.006 | -0.005
PP+V1 0.030 | 0.339 | 0.004 | -1.154 | -0.114 | 0.098

N17 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N18 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N19 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N20 Deslocamentos | PP 0.000 [-0.005|-0.001| 0.005 | -0.020 | -0.011
PP+V1 -0.059| 0.150 | 0.008 | -0.151 | 1.153 | -0.415

N21 Deslocamentos | PP -0.001 |-0.005| 0.000 | 0.027 | -0.149 | 0.082
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| Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Deslocamentos dos nés, por combinacao
Combinagéo Deslocamentos em eixos globais
Referéncia Tipo Descricéo Dx Dy Dz CX Gy Gz

(mm) | (mm) | (mm) | (MmRad) | (mRad) | (mRad)

PP+V1 0.012 | 0.142 | 0.002 | -0.477 | 1.658 | -1.341

N22 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N23 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N24 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N25 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N26 Deslocamentos | PP -0.015| 0.004 |-0.002| 0.027 | 0.313 | 0.144
PP+V1 0.109 |-0.162| 0.014 | 0.164 | -4.210 | -2.265

N27 Deslocamentos | PP -0.001| 0.005 |-0.001 | -0.005 | 0.033 | -0.002
PP+V1 0.028 |-0.154| 0.009 | 0.155 | -1.584 | -0.562

N28 Deslocamentos | PP 0.001 | 0.005 | 0.000 | -0.026 | 0.147 | 0.079
PP+V1 -0.014 | -0.145| 0.002 | 0.487 | -1.681 | -1.328

N29 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N30 Deslocamentos | PP 0.000 | 0.009 |-0.003| 0.025 | -0.067 | -0.036
PP+V1 -0.100|-0.380| 0.035 | 0.348 | 0.868 | 0.524

N31 Deslocamentos | PP -0.006 | 0.009 |-0.003| 0.025 | 0.062 | 0.033
PP+V1 -0.021|-0.380| 0.035 | 0.348 | -0.923 | -0.442

N32 Deslocamentos | PP 0.008 | 0.004 |-0.002| 0.027 | -0.318 | -0.145
PP+V1 -0.228|-0.159| 0.014 | 0.164 | 4.130 | 2.334

N33 Deslocamentos | PP 0.000 | 0.008 |-0.001| -0.007 | 0.004 | 0.005
PP+V1 -0.020|-0.360| 0.022 | 0.357 | -0.175 | -0.077

N34 Deslocamentos | PP 0.002 | 0.009 |-0.001| -0.039 | -0.009 | -0.010
PP+V1 -0.032|-0.339| 0.004 | 1.154 | 0.085 | 0.114

N35 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N36 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N37 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N38 Deslocamentos | PP -0.001 | 0.008 |-0.001| -0.007 | 0.012 | 0.005
PP+V1 -0.009|-0.360| 0.022 | 0.357 | -0.277 | -0.082

N39 Deslocamentos | PP -0.003| 0.009 |-0.001| -0.039 | 0.006 | 0.005
PP+V1 0.030 |-0.339| 0.004 | 1.154 | -0.114 | -0.098

N40 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N41 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
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& Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Deslocamentos dos nés, por combinacao
Combinagéo Deslocamentos em eixos globais
Referéncia Tipo Descricéo Dx Dy Dz CX Gy Gz

(mm) | (mm) | (mm) | (MmRad) | (mRad) | (mRad)

N42 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N43 Deslocamentos | PP 0.000 | 0.005 |-0.001| -0.005 | -0.020 | 0.011
PP+V1 -0.059|-0.150| 0.008 | 0.151 | 1.153 | 0.415

N44 Deslocamentos | PP -0.001| 0.005 | 0.000 | -0.027 | -0.149 | -0.082
PP+V1 0.012 |-0.142| 0.002 | 0.477 | 1.658 | 1.341

N45 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N46 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N47 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N48 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N49 Deslocamentos | PP 0.006 | 0.070 [-0.365| 0.208 | -0.046 | -0.013
PP+V1 -0.080|-2.689| 3.361 | -4.582 | 0.537 | 0.196

N50 Deslocamentos | PP 0.000 | 0.110 |-0.448| -0.335 | -0.072 | -0.028
PP+V1 -0.105|-3.502| 5.155 | 4.126 | 0.960 | 0.425

N51 Deslocamentos | PP 0.000 |-0.064 |-0.002| 0.073 | -0.008 | 0.000
PP+V1 -0.045|-1.541| 0.020 | 2.086 | 0.355 | 0.154

N52 Deslocamentos | PP 0.001 | 0.029 |-0.289| 0.118 | -0.027 | -0.005
PP+V1 -0.012|-2.100| 2.503 | -3.460 | 0.304 | 0.127

N53 Deslocamentos | PP -0.003| 0.006 |-0.216| -0.117 | -0.022 | -0.002
PP+V1 -0.072|-1.993| 2.019 | 1.252 | 0.281 | 0.134

N54 Deslocamentos | PP 0.000 [-0.078|-0.002| 0.100 | -0.006 | -0.001
PP+V1 -0.033|-1.247| 0.018 | 1.565 | 0.226 | 0.132

N55 Deslocamentos | PP -0.005| 0.072 |-0.366| 0.210 | -0.017 | 0.000
PP+V1 0.052 [-2.709| 3.395 | -4.623 | 0.176 | 0.100

N56 Deslocamentos | PP -0.005| 0.113 |-0.454| -0.340 | 0.002 | 0.012
PP+V1 -0.054 |-3.541| 5.234 | 4.196 | -0.043 | 0.008

N57 Deslocamentos | PP 0.000 |[-0.063|-0.002| 0.071 | -0.004 | -0.002
PP+V1 -0.020|-1.549| 0.021 | 2.099 | 0.079 | 0.115

N58 Deslocamentos | PP -0.005|-0.113|-0.454| 0.340 | 0.002 | -0.012
PP+V1 -0.054 | 3.541 | 5.234 | -4.196 | -0.043 | -0.008

N59 Deslocamentos | PP -0.005|-0.072|-0.366| -0.210 | -0.017 | 0.000
PP+V1 0.052 | 2.709 | 3.395 | 4.623 | 0.176 | -0.100

N60 Deslocamentos | PP 0.000 | 0.063 |-0.002| -0.071 | -0.004 | 0.002
PP+V1 -0.020| 1.549 | 0.021 | -2.099 | 0.079 | -0.115

N61 Deslocamentos | PP -0.003|-0.006 |-0.216| 0.117 | -0.022 | 0.002
PP+V1 -0.072| 1.993 | 2.019 | -1.252 | 0.281 | -0.134

N62 Deslocamentos | PP 0.001 [-0.029|-0.289| -0.118 | -0.027 | 0.005

Pagina 21



=

Relatorios

i
& Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Deslocamentos dos nés, por combinacao
Combinagéo Deslocamentos em eixos globais
Referéncia Tipo Descricéo Dx Dy Dz CX Gy Gz

(mm) | (mm) | (mm) | (MmRad) | (mRad) | (mRad)

PP+V1 -0.012| 2.100 | 2.503 | 3.460 | 0.304 | -0.127

N63 Deslocamentos | PP 0.000 | 0.078 |-0.002| -0.100 | -0.006 | 0.001
PP+V1 -0.033| 1.247 | 0.018 | -1.565 | 0.226 | -0.132

N64 Deslocamentos | PP 0.000 [-0.110|-0.448| 0.335 | -0.072 | 0.028
PP+V1 -0.105| 3.502 | 5.155 | -4.126 | 0.960 | -0.425

N65 Deslocamentos | PP 0.006 |-0.070|-0.365| -0.208 | -0.046 | 0.013
PP+V1 -0.080| 2.689 | 3.361 | 4.582 | 0.537 | -0.196

N66 Deslocamentos | PP 0.000 | 0.064 |-0.002| -0.073 | -0.008 | 0.000
PP+V1 -0.045| 1.541 | 0.020 | -2.086 | 0.355 | -0.154

N67 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N68 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N69 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N70 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N71 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N72 Deslocamentos | PP 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
PP+V1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

2.3.1.1.3.- Envoltdrias

Envoltdéria dos deslocamentos em noés
Combinagao Deslocamentos em eixos globais
Referéncia Tipo Descricéo Dx Dy Dz Gx Gy Gz

(mm) | (mm) | (mm) | (mRad) | (mRad) | (mRad)
N1 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N2 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N3 Deslocamentos |Valor minimo da envoltéria | -0.015 | -0.004 | -0.002 | -0.164 | -4.210 | -0.144
Valor maximo da envoltéria | 0.109 | 0.162 | 0.014 | -0.027 | 0.313 2.265
N4 Deslocamentos | Valor minimo da envoltéria | -0.014 | -0.005 | 0.000 | -0.487 | -1.681 | -0.079
Valor maximo da envoltéria | 0.001 | 0.145 | 0.002 | 0.026 0.147 1.328
N5 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N6 Deslocamentos |Valor minimo da envoltéria | -0.001 | -0.005 | -0.001 | -0.155 | -1.584 | 0.002
Valor maximo da envoltéria | 0.028 | 0.154 | 0.009 | 0.005 0.033 0.562
N7 Deslocamentos |Valor minimo da envoltéria | -0.228 | -0.004 | -0.002 | -0.164 | -0.318 | -2.334
Valor maximo da envoltéria | 0.008 | 0.159 | 0.014 | -0.027 | 4.130 0.145
N8 Deslocamentos |Valor minimo da envoltéria | -0.100 | -0.009 | -0.003 | -0.348 | -0.067 | -0.524

Pagina 22



Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18
Envoltdria dos deslocamentos em nos
Combinagéo Deslocamentos em eixos globais
Referéncia Tipo Descricao Dx Dy Dz GX Gy Gz

(mm) | (mm) | (mm) | (mRad) | (mRad) | (mRad)
Valor maximo da envoltéria | 0.000 | 0.380 | 0.035 | -0.025 | 0.868 0.036
N9 Deslocamentos | Valor minimo da envoltéria | -0.021 | -0.009 | -0.003 | -0.348 | -0.923 | -0.033
Valor maximo da envoltéria | -0.006 | 0.380 | 0.035 | -0.025 | 0.062 0.442
N10 Deslocamentos |Valor minimo da envoltéria | -0.020 | -0.008 | -0.001 | -0.357 | -0.175 | -0.005
Valor maximo da envoltéria | 0.000 | 0.360 | 0.022 | 0.007 0.004 0.077
N11 Deslocamentos |Valor minimo da envoltéria | -0.032 | -0.009 | -0.001 | -1.154 | -0.009 | -0.114
Valor maximo da envoltéria | 0.002 | 0.339 | 0.004 | 0.039 0.085 0.010
N12 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N13 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N14 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N15 Deslocamentos |Valor minimo da envoltéria | -0.009 | -0.008 | -0.001 | -0.357 | -0.277 | -0.005
Valor maximo da envoltéria | -0.001 | 0.360 | 0.022 | 0.007 0.012 0.082
N16 Deslocamentos |Valor minimo da envoltéria | -0.003 | -0.009 | -0.001 | -1.154 | -0.114 | -0.005
Valor maximo da envoltéria | 0.030 | 0.339 | 0.004 | 0.039 0.006 0.098
N17 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N18 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N19 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N20 Deslocamentos |Valor minimo da envoltéria | -0.059 | -0.005 | -0.001 | -0.151 | -0.020 | -0.415
Valor maximo da envoltéria | 0.000 | 0.150 | 0.008 | 0.005 1.153 | -0.011
N21 Deslocamentos | Valor minimo da envoltéria | -0.001 | -0.005 | 0.000 | -0.477 | -0.149 | -1.341
Valor maximo da envoltéria | 0.012 | 0.142 | 0.002 | 0.027 1.658 0.082
N22 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N23 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N24 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N25 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N26 Deslocamentos |Valor minimo da envoltéria | -0.015 | -0.162 | -0.002 | 0.027 | -4.210 | -2.265
Valor maximo da envoltéria | 0.109 | 0.004 | 0.014 | 0.164 0.313 0.144
N27 Deslocamentos | Valor minimo da envoltéria | -0.001 | -0.154 | -0.001 | -0.005 | -1.584 | -0.562
Valor maximo da envoltéria | 0.028 | 0.005 | 0.009 | 0.155 0.033 | -0.002
N28 Deslocamentos | Valor minimo da envoltéria | -0.014 | -0.145 | 0.000 | -0.026 | -1.681 | -1.328
Valor maximo da envoltéria | 0.001 | 0.005 | 0.002 | 0.487 0.147 0.079
N29 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N30 Deslocamentos | Valor minimo da envoltéria | -0.100 | -0.380 | -0.003 | 0.025 | -0.067 | -0.036
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Telhado UFVJM concluido telhado 2 Data: 19/04/18
Envoltdria dos deslocamentos em nos
Combinagéo Deslocamentos em eixos globais
Referéncia Tipo Descricao Dx Dy Dz GX Gy Gz

(mm) | (mm) | (mm) | (mRad) | (mRad) | (mRad)
Valor maximo da envoltéria | 0.000 | 0.009 | 0.035 | 0.348 0.868 0.524
N31 Deslocamentos | Valor minimo da envoltéria | -0.021 | -0.380 | -0.003 | 0.025 | -0.923 | -0.442
Valor maximo da envoltéria | -0.006 | 0.009 | 0.035 | 0.348 0.062 0.033
N32 Deslocamentos |Valor minimo da envoltéria | -0.228 | -0.159 | -0.002 | 0.027 | -0.318 | -0.145
Valor maximo da envoltéria | 0.008 | 0.004 | 0.014 | 0.164 4.130 2.334
N33 Deslocamentos | Valor minimo da envoltéria | -0.020 | -0.360 | -0.001 | -0.007 | -0.175 | -0.077
Valor maximo da envoltéria | 0.000 | 0.008 | 0.022 | 0.357 0.004 0.005
N34 Deslocamentos |Valor minimo da envoltéria | -0.032 | -0.339 | -0.001 | -0.039 | -0.009 | -0.010
Valor maximo da envoltéria | 0.002 | 0.009 | 0.004 | 1.154 0.085 0.114
N35 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N36 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N37 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N38 Deslocamentos | Valor minimo da envoltéria | -0.009 | -0.360 | -0.001 | -0.007 | -0.277 | -0.082
Valor maximo da envoltéria | -0.001 | 0.008 | 0.022 | 0.357 0.012 0.005
N39 Deslocamentos | Valor minimo da envoltéria | -0.003 | -0.339 | -0.001 | -0.039 | -0.114 | -0.098
Valor maximo da envoltéria | 0.030 | 0.009 | 0.004 | 1.154 0.006 0.005
N40 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N41 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N42 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N43 Deslocamentos |Valor minimo da envoltéria | -0.059 | -0.150 | -0.001 | -0.005 | -0.020 | 0.011
Valor maximo da envoltéria | 0.000 | 0.005 | 0.008 | 0.151 1.153 0.415
N44 Deslocamentos | Valor minimo da envoltéria | -0.001 | -0.142 | 0.000 | -0.027 | -0.149 | -0.082
Valor maximo da envoltéria | 0.012 | 0.005 | 0.002 | 0.477 1.658 1.341
N45 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N46 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N47 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N48 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N49 Deslocamentos | Valor minimo da envoltéria | -0.080 | -2.689 | -0.365 | -4.582 | -0.046 | -0.013
Valor maximo da envoltéria | 0.006 | 0.070 | 3.361 | 0.208 0.537 0.196
N50 Deslocamentos | Valor minimo da envoltéria | -0.105 | -3.502 | -0.448 | -0.335 | -0.072 | -0.028
Valor maximo da envoltéria | 0.000 | 0.110 | 5.155 | 4.126 0.960 0.425
N51 Deslocamentos |Valor minimo da envoltéria | -0.045 | -1.541 | -0.002 | 0.073 | -0.008 | 0.000
Valor maximo da envoltéria | 0.000 | -0.064 | 0.020 | 2.086 0.355 0.154
N52 Deslocamentos |Valor minimo da envoltéria | -0.012 | -2.100 | -0.289 | -3.460 | -0.027 | -0.005
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Telhado UFVJM concluido telhado 2 Data: 19/04/18
Envoltdria dos deslocamentos em nos
Combinagéo Deslocamentos em eixos globais
Referéncia Tipo Descricao Dx By Dz GX Gy Gz

(mm) | (mm) | (mm) | (mRad) | (mRad) | (mRad)
Valor maximo da envoltéria | 0.001 | 0.029 | 2.503 | 0.118 0.304 0.127
N53 Deslocamentos | Valor minimo da envoltéria | -0.072 | -1.993 | -0.216 | -0.117 | -0.022 | -0.002
Valor maximo da envoltéria | -0.003 | 0.006 | 2.019 | 1.252 0.281 0.134
N54 Deslocamentos |Valor minimo da envoltéria | -0.033 | -1.247 | -0.002 | 0.100 | -0.006 | -0.001
Valor maximo da envoltéria | 0.000 | -0.078 | 0.018 | 1.565 0.226 0.132
N55 Deslocamentos |Valor minimo da envoltéria | -0.005 | -2.709 | -0.366 | -4.623 | -0.017 | 0.000
Valor maximo da envoltéria | 0.052 | 0.072 | 3.395 | 0.210 0.176 0.100
N56 Deslocamentos |Valor minimo da envoltéria | -0.054 | -3.541 | -0.454 | -0.340 | -0.043 | 0.008
Valor maximo da envoltéria | -0.005 | 0.113 | 5.234 | 4.196 0.002 0.012
N57 Deslocamentos | Valor minimo da envoltéria | -0.020 | -1.549 | -0.002 | 0.071 | -0.004 | -0.002
Valor maximo da envoltéria | 0.000 | -0.063 | 0.021 | 2.099 0.079 0.115
N58 Deslocamentos | Valor minimo da envoltéria | -0.054 | -0.113 | -0.454 | -4.196 | -0.043 | -0.012
Valor maximo da envoltéria | -0.005 | 3.541 | 5.234 | 0.340 0.002 | -0.008
N59 Deslocamentos |Valor minimo da envoltéria | -0.005 | -0.072 | -0.366 | -0.210 | -0.017 | -0.100
Valor maximo da envoltéria | 0.052 | 2.709 | 3.395 | 4.623 0.176 0.000
N60 Deslocamentos |Valor minimo da envoltéria | -0.020 | 0.063 | -0.002 | -2.099 | -0.004 | -0.115
Valor maximo da envoltéria | 0.000 | 1.549 | 0.021 | -0.071 | 0.079 0.002
N61 Deslocamentos |Valor minimo da envoltéria | -0.072 | -0.006 | -0.216 | -1.252 | -0.022 | -0.134
Valor maximo da envoltéria | -0.003 | 1.993 | 2.019 | 0.117 0.281 0.002
N62 Deslocamentos | Valor minimo da envoltéria | -0.012 | -0.029 | -0.289 | -0.118 | -0.027 | -0.127
Valor maximo da envoltéria | 0.001 | 2.100 | 2.503 | 3.460 0.304 0.005
N63 Deslocamentos | Valor minimo da envoltéria | -0.033 | 0.078 | -0.002 | -1.565 | -0.006 | -0.132
Valor maximo da envoltéria | 0.000 | 1.247 | 0.018 | -0.100 | 0.226 0.001
N64 Deslocamentos |Valor minimo da envoltéria | -0.105 | -0.110 | -0.448 | -4.126 | -0.072 | -0.425
Valor maximo da envoltéria | 0.000 | 3.502 | 5.155 | 0.335 0.960 0.028
N65 Deslocamentos | Valor minimo da envoltéria | -0.080 | -0.070 | -0.365 | -0.208 | -0.046 | -0.196
Valor maximo da envoltéria | 0.006 | 2.689 | 3.361 | 4.582 0.537 0.013
N66 Deslocamentos |Valor minimo da envoltéria | -0.045 | 0.064 | -0.002 | -2.086 | -0.008 | -0.154
Valor maximo da envoltéria | 0.000 | 1.541 | 0.020 | -0.073 | 0.355 0.000
N67 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N68 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N69 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N70 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N71 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
N72 Deslocamentos |Valor minimo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000
Valor maximo da envoltéria | 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000

2.3.1.2.- Reacgdes

Referéncias:
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Rx, Ry, Rz: Reagcfes em nds com deslocamentos restringidos (forcas).
Mx, My, Mz: Reac¢des em nés com rotagdes restringidas (momentos).

2.3.1.2.1.- Hipotese

Reacdes nos nos, por hipoteses/acoes
Reacdes em eixos globais

Referéncia| Descricdo RX Ry Rz Mx My Mz
(kN) | (kN) | (kN) |[(kN-m)|(kN-m) | (kN-m)

N1 Peso proéprio | 0.014 | 0.005 | 0.105 | 0.00 0.01 0.00
V1 -0.195/-0.013|-0.710| 0.02 | -0.10 | 0.00

N2 Peso proéprio | 0.094 | 0.001 | 0.081 | 0.00 0.01 0.00
V1 -1.158|-0.694 -0.439| 0.21 | -0.12 | 0.00

N5 Peso proéprio | 0.004 | 0.002 | 0.090 | 0.00 0.00 0.00
V1 -0.181|-0.073|-0.744| 0.04 | -0.06 | 0.00

N12 Peso préprio |-0.016 | 0.020 | 0.139 | -0.01 | 0.00 0.00
V1 0.194 |-1.609 |-0.961| 0.49 0.03 0.00

N13 Peso proéprio| 0.001 | 0.004 | 0.114 | 0.00 0.00 0.00
V1 -0.015|-0.172|-1.712| 0.10 0.00 0.00

N14 Peso proéprio |-0.003 | 0.006 | 0.174 | 0.00 0.00 0.00
V1 0.044 |-0.031|-1.757| 0.04 0.02 0.00

N17 Peso préprio | 0.014 | 0.020 | 0.139 | -0.01 | 0.00 0.00
V1 -0.205|-1.608|-0.963| 0.49 | -0.03 | 0.00

N18 Peso proéprio| 0.001 | 0.004 | 0.114 | 0.00 0.00 0.00
V1 -0.029|-0.172|-1.713| 0.10 | -0.01 | 0.00

N19 Peso proéprio | 0.003 | 0.006 | 0.175 | 0.00 0.00 0.00
V1 -0.040|-0.031|-1.758| 0.04 | -0.02 | 0.00

N22 Peso proéprio | -0.094 | 0.002 | 0.082 | 0.00 | -0.01 | 0.00
V1 1.151 |-0.680|-0.439| 0.21 0.12 0.00

N23 Peso proéprio |-0.002 | 0.002 | 0.086 | 0.00 0.00 0.00
V1 0.140 |-0.071|-0.645| 0.04 0.04 0.00

N24 Peso préprio | -0.014 | 0.005 | 0.105 | 0.00 | -0.01 | 0.00
V1 0.198 |-0.013|-0.708| 0.02 0.10 0.00

N25 Peso proéprio | 0.014 |-0.005| 0.105 | 0.00 0.01 0.00
V1 -0.195| 0.013 |-0.710| -0.02 | -0.10 | 0.00

N29 Peso proéprio | 0.004 |-0.002| 0.090 | 0.00 0.00 0.00
V1 -0.181| 0.073 |-0.744| -0.04 | -0.06 | 0.00

N35 Peso proéprio |-0.016 |-0.020| 0.139 | 0.01 0.00 0.00
V1 0.194 | 1.609 |-0.961| -0.49 | 0.03 0.00

N36 Peso proéprio | 0.001 |-0.004| 0.114 | 0.00 0.00 0.00
V1 -0.015| 0.172 |-1.712| -0.10 | 0.00 0.00

N37 Peso proprio | -0.003|-0.006| 0.174 | 0.00 0.00 0.00
V1 0.044 | 0.031 |-1.757| -0.04 | 0.02 0.00

N40 Peso proéprio | 0.014 |-0.020| 0.139 | 0.01 0.00 0.00
V1 -0.205| 1.608 |-0.963| -0.49 | -0.03 | 0.00

N41 Peso proéprio | 0.001 |-0.004| 0.114 | 0.00 0.00 0.00
V1 -0.029| 0.172 |-1.713| -0.10 | -0.01 | 0.00
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Data: 19/04/18

il
& Telhado UFVJIM concluido telhado 2
Reacdes nos nos, por hipoteses/acoes
Reacdes em eixos globais

Referéncia| Descricéo RX Ry Rz Mx My Mz
(kN) | (kN) | (kN) |[(kN-m)|(kN-m) | (kN-m)

N42 Peso proéprio | 0.003 |-0.006| 0.175 | 0.00 0.00 0.00
V1 -0.040| 0.031 |-1.758| -0.04 | -0.02 | 0.00

N45 Peso proéprio | -0.094 |-0.002| 0.082 | 0.00 | -0.01 | 0.00
V1 1.151 | 0.680 |-0.439| -0.21 | 0.12 0.00

N46 Peso proprio | -0.002 | -0.002 | 0.086 | 0.00 0.00 0.00
V1 0.140 | 0.071 |-0.645| -0.04 | 0.04 0.00

N47 Peso proéprio | -0.014 |-0.005| 0.105 | 0.00 | -0.01 | 0.00
V1 0.198 | 0.013 |-0.708| -0.02 | 0.10 0.00

N48 Peso proéprio | 0.094 |-0.001| 0.081 | 0.00 0.01 0.00
V1 -1.158| 0.694 |-0.439| -0.21 | -0.12 | 0.00

N67 Peso préprio | 0.000 | 0.026 | 0.159 | -0.02 | 0.00 0.00
V1 0.014 | 0.472 |-1.685| -0.35 | 0.00 0.00

N68 Peso préprio |-0.001| 0.027 | 0.152 | -0.02 | 0.00 0.00
V1 0.033 | 0.424 |-1.486| -0.29 | 0.01 0.00

N69 Peso proéprio |-0.001| 0.026 | 0.158 | -0.02 | 0.00 0.00
V1 0.050 | 0.470 |-1.661| -0.35 | 0.02 0.00

N70 Peso proéprio | 0.000 |-0.026| 0.159 | 0.02 0.00 0.00
V1 0.014 |-0.472|-1.685| 0.35 0.00 0.00

N71 Peso proéprio |-0.001 |-0.027| 0.152 | 0.02 0.00 0.00
V1 0.033 |-0.424|-1.486| 0.29 0.01 0.00

N72 Peso proéprio |-0.001 |-0.026| 0.158 | 0.02 0.00 0.00
V1 0.050 |-0.470|-1.661| 0.35 0.02 0.00

2.3.1.2.2.- Combinacgbes

Reacdes nos nos, por combinacao
Combinacgao Reacbes em eixos globais
Referéncia Tipo Descricao RX Ry Rz Mx My M2
(kN) (kN) | (kN) |(kN-m)|(kN-m) | (kN-m)
N1 Concreto em fundacdes | PP 0.014 | 0.005 | 0.105 | 0.00 0.01 0.00
1.4-PP 0.019 | 0.007 | 0.147 | 0.00 0.01 0.00
PP+1.4-V1 -0.259|-0.014-0.889| 0.02 | -0.13 | 0.00
1.4-PP+1.4-V1|-0.254|-0.012|-0.847| 0.02 | -0.13 | 0.00
TensBes sobre o terreno | PP 0.014 | 0.005 | 0.105 | 0.00 0.01 0.00
PP+V1 -0.181|-0.008|-0.605| 0.01 | -0.09 | 0.00
N2 Concreto em fundacdes | PP 0.094 | 0.001 | 0.081 | 0.00 0.01 0.00
1.4-PP 0.132 | 0.002 | 0.114 | -0.01 | 0.01 0.00
PP+1.4-V1 -1.528|-0.971|-0.533| 0.29 | -0.16 | 0.00
1.4-PP+1.4-V1|-1.490|-0.970|-0.500| 0.29 | -0.15 | 0.00
TensBes sobre o terreno | PP 0.094 | 0.001 | 0.081 | 0.00 0.01 0.00
PP+V1 -1.064 |-0.693|-0.357| 0.21 | -0.11 | 0.00
N5 Concreto em fundacdes | PP 0.004 | 0.002 | 0.090 | 0.00 0.00 0.00
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Reacdes nos nos, por combinacao
Combinacgao Reacbes em eixos globais
Referéncia Tipo Descricao Rx Ry Rz Mx My Mz
(kN) | (kN) | (kN) [(kN-m)|(kN-m) |(kN-m)
1.4-PP 0.005 | 0.003 | 0.126 | 0.00 0.00 0.00
PP+1.4-V1 -0.250|-0.100|-0.952| 0.06 | -0.08 | 0.00
1.4-PP+1.4-V1|-0.249|-0.100|-0.916| 0.06 -0.08 0.00
Tensdes sobre o terreno | PP 0.004 | 0.002 | 0.090 | 0.00 0.00 0.00
PP+V1 -0.178|-0.071|-0.654| 0.04 -0.06 0.00
N12 Concreto em fundagdes | PP -0.016| 0.020 | 0.139 | -0.01 | 0.00 0.00
1.4-PP -0.022| 0.028 | 0.195 | -0.01 0.00 0.00
PP+1.4-V1 0.256 |-2.232|-1.206| 0.67 0.04 0.00
1.4-PP+1.4-V1| 0.249 |-2.224|-1.151| 0.67 0.04 0.00
Tensdes sobre o terreno | PP -0.016| 0.020 | 0.139 | -0.01 | 0.00 0.00
PP+V1 0.178 |-1.588|-0.822| 0.48 0.03 0.00
N13 Concreto em fundacgdes | PP 0.001 | 0.004 | 0.114 | 0.00 0.00 0.00
1.4-PP 0.001 | 0.006 | 0.159 | 0.00 0.00 0.00
PP+1.4-V1 -0.020|-0.236|-2.283| 0.14 | -0.01 | 0.00
1.4-PP+1.4-V1|-0.020|-0.234|-2.237| 0.14 -0.01 0.00
Tensdes sobre o terreno | PP 0.001 | 0.004 | 0.114 | 0.00 0.00 0.00
PP+V1 -0.014/-0.167|-1.598| 0.10 0.00 0.00
N14 Concreto em fundacgdes | PP -0.003| 0.006 | 0.174 | 0.00 0.00 0.00
1.4-PP -0.004 | 0.008 | 0.244 | 0.00 0.00 0.00
PP+1.4-V1 0.059 |-0.037|-2.285| 0.05 0.03 0.00
1.4-PP+1.4-V1| 0.058 |-0.035|-2.216| 0.05 0.03 0.00
Tensdes sobre o terreno | PP -0.003| 0.006 | 0.174 | 0.00 0.00 0.00
PP+V1 0.042 |-0.025|-1.583| 0.03 0.02 0.00
N17 Concreto em fundacgdes | PP 0.014 | 0.020 | 0.139 | -0.01 | 0.00 0.00
1.4-PP 0.020 | 0.028 | 0.195 | -0.01 0.00 0.00
PP+1.4-V1 -0.272|-2.231|-1.208| 0.67 -0.04 0.00
1.4-PP+1.4-V1|-0.267 |-2.223|-1.153| 0.67 -0.04 0.00
Tensdes sobre o terreno | PP 0.014 | 0.020 | 0.139 | -0.01 | 0.00 0.00
PP+V1 -0.191/-1.588|-0.823| 0.48 -0.03 0.00
N18 Concreto em fundacgdes | PP 0.001 | 0.004 | 0.114 | 0.00 0.00 0.00
1.4-PP 0.002 | 0.006 | 0.159 | 0.00 0.00 0.00
PP+1.4-V1 -0.039|-0.236|-2.284| 0.14 | -0.01 | 0.00
1.4-PP+1.4-V1|-0.039|-0.234|-2.239| 0.14 -0.01 0.00
Tensdes sobre o terreno | PP 0.001 | 0.004 | 0.114 | 0.00 0.00 0.00
PP+V1 -0.028|-0.167|-1.599| 0.10 -0.01 0.00
N19 Concreto em fundacbes | PP 0.003 | 0.006 | 0.175 | 0.00 0.00 0.00
1.4-PP 0.004 | 0.008 | 0.244 | 0.00 0.00 0.00
PP+1.4-V1 -0.053|-0.037|-2.287| 0.05 | -0.03 | 0.00
1.4-PP+1.4-V1|-0.052|-0.035|-2.217| 0.05 -0.03 0.00
Tensdes sobre o terreno | PP 0.003 | 0.006 | 0.175 | 0.00 0.00 0.00
PP+V1 -0.037|-0.025|-1.584| 0.03 -0.02 0.00
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Reacdes nos nos, por combinacao
Combinacgao Reacbes em eixos globais
Referéncia Tipo Descricao Rx Ry Rz Mx My Mz
(kN) (kN) (kN) [(kN-m) | (kKN-m) | (kN-m)

N22 Concreto em fundacdes | PP -0.094 | 0.002 | 0.082 | 0.00 | -0.01 | 0.00
1.4-PP -0.132| 0.003 | 0.115 | -0.01 | -0.01 | 0.00

PP+1.4-V1 1.517 |-0.949|-0.532| 0.28 0.16 0.00

1.4-PP+1.4-V1| 1.479 |-0.949 |-0.500| 0.28 0.15 0.00

TensBes sobre o terreno | PP -0.094 | 0.002 | 0.082 | 0.00 | -0.01 | 0.00

PP+V1 1.057 |-0.678|-0.357| 0.20 0.11 0.00

N23 Concreto em fundacdes | PP -0.002| 0.002 | 0.086 | 0.00 0.00 0.00
1.4-PP -0.003| 0.003 | 0.121 | 0.00 0.00 0.00

PP+1.4-V1 0.194 |-0.098|-0.816| 0.06 0.06 0.00

1.4-PP+1.4-V1| 0.193 |-0.097 |-0.782| 0.06 0.06 0.00

TensBes sobre o terreno | PP -0.002| 0.002 | 0.086 | 0.00 0.00 0.00

PP+V1 0.138 |-0.069|-0.558| 0.04 0.04 0.00

N24 Concreto em fundacdes | PP -0.014| 0.005 | 0.105 | 0.00 | -0.01 | 0.00
1.4-PP -0.019| 0.007 | 0.147 | 0.00 | -0.01 | 0.00

PP+1.4-V1 0.264 |-0.013|-0.886| 0.02 0.14 0.00

1.4-PP+1.4-V1| 0.258 |-0.011|-0.844| 0.02 0.13 0.00

TensBes sobre o terreno | PP -0.014| 0.005 | 0.105 | 0.00 | -0.01 | 0.00

PP+V1 0.184 |-0.008 |-0.603| 0.01 0.10 0.00

N25 Concreto em fundacdes | PP 0.014 |-0.005| 0.105 | 0.00 0.01 0.00
1.4-PP 0.019 |-0.007| 0.147 | 0.00 0.01 0.00

PP+1.4-V1 -0.259| 0.014 |-0.889| -0.02 | -0.13 | 0.00

1.4-PP+1.4-V1|-0.254| 0.012 |-0.847| -0.02 | -0.13 | 0.00

TensBes sobre o terreno | PP 0.014 |-0.005| 0.105 | 0.00 0.01 0.00

PP+V1 -0.181| 0.008 |-0.605| -0.01 | -0.09 | 0.00

N29 Concreto em fundacdes | PP 0.004 |-0.002| 0.090 | 0.00 0.00 0.00
1.4-PP 0.005 |-0.003| 0.126 | 0.00 0.00 0.00

PP+1.4-V1 -0.250| 0.100 |-0.952| -0.06 | -0.08 | 0.00

1.4-PP+1.4-V1|-0.249| 0.100 |-0.916| -0.06 | -0.08 | 0.00

TensBes sobre o terreno | PP 0.004 |-0.002| 0.090 | 0.00 0.00 0.00

PP+V1 -0.178| 0.071 |-0.654 | -0.04 | -0.06 | 0.00

N35 Concreto em fundacdes | PP -0.016|-0.020| 0.139 | 0.01 0.00 0.00
1.4-PP -0.022|-0.028| 0.195 | 0.01 0.00 0.00

PP+1.4-V1 0.256 | 2.232 |-1.206| -0.67 | 0.04 0.00

1.4-PP+1.4-V1| 0.249 | 2.224 |-1.151| -0.67 | 0.04 0.00

TensBes sobre o terreno | PP -0.016|-0.020| 0.139 | 0.01 0.00 0.00

PP+V1 0.178 | 1.588 |-0.822| -0.48 | 0.03 0.00

N36 Concreto em fundacdes | PP 0.001 |-0.004| 0.114 | 0.00 0.00 0.00
1.4-PP 0.001 |-0.006| 0.159 | 0.00 0.00 0.00

PP+1.4-V1 -0.020| 0.236 |-2.283| -0.14 | -0.01 | 0.00

1.4-PP+1.4-V1|-0.020| 0.234 |-2.237| -0.14 | -0.01 | 0.00

TensBes sobre o terreno | PP 0.001 |-0.004| 0.114 | 0.00 0.00 0.00
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Reacdes nos nos, por combinacao
Combinacgao Reacbes em eixos globais
Referéncia Tipo Descricao Rx Ry Rz Mx My Mz
(kN) | (kN) | (kN) [(kN-m)|(kN-m) |(kN-m)
PP+V1 -0.014 | 0.167 |-1.598| -0.10 0.00 0.00
N37 Concreto em fundacbes | PP -0.003|-0.006| 0.174 | 0.00 0.00 0.00
1.4-PP -0.004 |-0.008| 0.244 | 0.00 0.00 0.00
PP+1.4-V1 0.059 | 0.037 |-2.285| -0.05 | 0.03 0.00
1.4-PP+1.4-V1| 0.058 | 0.035 |-2.216| -0.05 0.03 0.00
Tensdes sobre o terreno | PP -0.003|-0.006| 0.174 | 0.00 0.00 0.00
PP+V1 0.042 | 0.025 |-1.583| -0.03 0.02 0.00
N40 Concreto em fundacgdes | PP 0.014 |-0.020| 0.139 | 0.01 0.00 0.00
1.4-PP 0.020 |-0.028| 0.195 | 0.01 0.00 0.00
PP+1.4-V1 -0.272| 2.231 |-1.208| -0.67 | -0.04 0.00
1.4-PP+1.4-V1|-0.267 | 2.223 |-1.153| -0.67 | -0.04 0.00
Tensdes sobre o terreno | PP 0.014 |-0.020| 0.139 | 0.01 0.00 0.00
PP+V1 -0.191| 1.588 |-0.823| -0.48 | -0.03 0.00
N41 Concreto em fundagdes | PP 0.001 |-0.004| 0.114 | 0.00 0.00 0.00
1.4-PP 0.002 |-0.006| 0.159 | 0.00 0.00 0.00
PP+1.4-V1 -0.039| 0.236 |-2.284| -0.14 | -0.01 | 0.00
1.4-PP+1.4-V1|-0.039| 0.234 |-2.239| -0.14 | -0.01 0.00
Tensdes sobre o terreno | PP 0.001 |-0.004| 0.114 | 0.00 0.00 0.00
PP+V1 -0.028| 0.167 |-1.599| -0.10 | -0.01 0.00
N42 Concreto em fundagdes | PP 0.003 |-0.006| 0.175 | 0.00 0.00 0.00
1.4-PP 0.004 |-0.008| 0.244 | 0.00 0.00 0.00
PP+1.4-V1 -0.053| 0.037 |-2.287| -0.05 | -0.03 | 0.00
1.4-PP+1.4-V1|-0.052| 0.035 |-2.217| -0.05 | -0.03 0.00
Tensdes sobre o terreno | PP 0.003 |-0.006| 0.175 | 0.00 0.00 0.00
PP+V1 -0.037| 0.025 |-1.584| -0.03 | -0.02 0.00
N45 Concreto em fundagdes | PP -0.094 |-0.002| 0.082 | 0.00 | -0.01 | 0.00
1.4-PP -0.132|-0.003| 0.115 | 0.01 -0.01 0.00
PP+1.4-V1 1.517 | 0.949 |-0.532| -0.28 0.16 0.00
1.4-PP+1.4-V1| 1.479 | 0.949 |-0.500| -0.28 0.15 0.00
Tensdes sobre o terreno | PP -0.094 |-0.002| 0.082 | 0.00 | -0.01 | 0.00
PP+V1 1.057 | 0.678 |-0.357| -0.20 0.11 0.00
N46 Concreto em fundacbes | PP -0.002|-0.002| 0.086 | 0.00 0.00 0.00
1.4-PP -0.003|-0.003| 0.1221 | 0.00 0.00 0.00
PP+1.4-V1 0.194 | 0.098 |-0.816| -0.06 | 0.06 0.00
1.4-PP+1.4-V1| 0.193 | 0.097 |-0.782| -0.06 0.06 0.00
Tensdes sobre o terreno | PP -0.002 |-0.002| 0.086 | 0.00 0.00 0.00
PP+V1 0.138 | 0.069 |-0.558| -0.04 0.04 0.00
N47 Concreto em fundacgdes | PP -0.014 |-0.005| 0.105 | 0.00 | -0.01 | 0.00
1.4-PP -0.019|-0.007| 0.1247 | 0.00 -0.01 0.00
PP+1.4-V1 0.264 | 0.013 |-0.886| -0.02 | 0.14 0.00
1.4-PP+1.4-V1| 0.258 | 0.011 (-0.844 | -0.02 0.13 0.00
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& Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Reacdes nos nos, por combinacao
Combinacgao Reacbes em eixos globais
Referéncia Tipo Descricao Rx Ry Rz Mx My Mz
(kN) (kN) (kN) [(kN-m) | (kKN-m) | (kN-m)
TensBes sobre o terreno | PP -0.014|-0.005| 0.105 | 0.00 | -0.01 | 0.00
PP+V1 0.184 | 0.008 |-0.603| -0.01 | 0.10 0.00
N48 Concreto em fundacdes | PP 0.094 |-0.001| 0.081 | 0.00 0.01 0.00
1.4-PP 0.132 |-0.002| 0.114 | 0.01 0.01 0.00
PP+1.4-V1 -1.528| 0.971 |-0.533| -0.29 | -0.16 | 0.00
1.4-PP+1.4-V1|-1.490| 0.970 |-0.500| -0.29 | -0.15 | 0.00
Tensbes sobre o terreno | PP 0.094 |-0.001| 0.081 | 0.00 0.01 0.00
PP+V1 -1.064 | 0.693 |-0.357| -0.21 | -0.11 | 0.00
N67 Concreto em fundacdes | PP 0.000 | 0.026 | 0.159 | -0.02 | 0.00 0.00
1.4-PP -0.001| 0.036 | 0.222 | -0.02 | 0.00 0.00
PP+1.4-V1 0.019 | 0.686 |-2.201| -0.51 | 0.01 0.00
1.4-PP+1.4-V1| 0.019 | 0.697 |-2.137| -0.51 | 0.01 0.00
TensBes sobre o terreno | PP 0.000 | 0.026 | 0.159 | -0.02 | 0.00 0.00
PP+V1 0.013 | 0.498 |-1.527| -0.37 | 0.00 0.00
N68 Concreto em fundacdes | PP -0.001| 0.027 | 0.152 | -0.02 | 0.00 0.00
1.4-PP -0.001| 0.038 | 0.213 | -0.03 | 0.00 0.00
PP+1.4-V1 0.045 | 0.620 |-1.929| -0.43 | 0.02 0.00
1.4-PP+1.4-V1| 0.045 | 0.631 |-1.868| -0.44 | 0.02 0.00
TensBes sobre o terreno | PP -0.001| 0.027 | 0.152 | -0.02 | 0.00 0.00
PP+V1 0.032 | 0.451 |-1.334| -0.31 | 0.01 0.00
N69 Concreto em fundacdes | PP -0.001| 0.026 | 0.158 | -0.02 | 0.00 0.00
1.4-PP -0.001| 0.036 | 0.221 | -0.02 | 0.00 0.00
PP+1.4-V1 0.069 | 0.684 |-2.168| -0.51 | 0.02 0.00
1.4-PP+1.4-V1| 0.068 | 0.694 |-2.105| -0.51 | 0.02 0.00
TensBes sobre o terreno | PP -0.001| 0.026 | 0.158 | -0.02 | 0.00 0.00
PP+V1 0.049 | 0.496 |-1.504| -0.37 | 0.02 0.00
N70 Concreto em fundacdes | PP 0.000 |-0.026| 0.159 | 0.02 0.00 0.00
1.4-PP -0.001|-0.036| 0.222 | 0.02 0.00 0.00
PP+1.4-V1 0.019 |-0.686|-2.201| 0.51 0.01 0.00
1.4-PP+1.4-V1| 0.019 |-0.697 |-2.137| 0.51 0.01 0.00
TensBes sobre o terreno | PP 0.000 |-0.026| 0.159 | 0.02 0.00 0.00
PP+V1 0.013 |-0.498|-1.527| 0.37 0.00 0.00
N71 Concreto em fundacdes | PP -0.001|-0.027| 0.152 | 0.02 0.00 0.00
1.4-PP -0.001|-0.038| 0.213 | 0.03 0.00 0.00
PP+1.4-V1 0.045 |-0.620|-1.929| 0.43 0.02 0.00
1.4-PP+1.4-V1| 0.045 |-0.631|-1.868| 0.44 0.02 0.00
TensBes sobre o terreno | PP -0.001|-0.027| 0.152 | 0.02 0.00 0.00
PP+V1 0.032 |-0.451|-1.334| 0.31 0.01 0.00
N72 Concreto em fundacdes | PP -0.001|-0.026| 0.158 | 0.02 0.00 0.00
1.4-PP -0.001|-0.036| 0.221 | 0.02 0.00 0.00
PP+1.4-V1 0.069 |-0.684|-2.168| 0.51 0.02 0.00
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Reacdes nos nos, por combinacao
Combinacgao Reacbes em eixos globais
Referéncia Tipo Descricao RX Ry Rz Mx My M2
(kN) | (kN) | (kN) |(kKN-m)|(kN-m) | (kN-m)
1.4-PP+1.4-V1| 0.068 |-0.694 |-2.105| 0.51 0.02 0.00
Tensbes sobre o terreno | PP -0.001|-0.026| 0.158 | 0.02 0.00 0.00
PP+V1 0.049 |-0.496|-1.504| 0.37 0.02 0.00

Nota: As combinac¢des de concreto indicadas sdo as mesmas utilizadas para verificar o estado limite de
equilibrio na fundacgéo.

2.3.1.2.3.- Envoltdrias

Envoltdrias das reacdes em nds

Combinagéo Reacdes em eixos globais
Referéncia Tipo Descricéo e S 5 i bi3) b2
P ¢ (kN) | (KN) | (KN) | (kN-m) | (kN-m) | (kN-m)
N1 Concreto em fundagbes |Valor minimo da envoltéria | -0.259 | -0.014 | -0.889 | 0.00 -0.13 0.00

Valor maximo da envoltéria | 0.019 | 0.007 | 0.147 0.02 0.01 0.00
TensBes sobre o terreno | Valor minimo da envoltéria | -0.181 | -0.008 | -0.605 | 0.00 -0.09 0.00
Valor madximo da envoltéria | 0.014 | 0.005 | 0.105 0.01 0.01 0.00
N2 Concreto em fundagbes |Valor minimo da envoltéria | -1.528 | -0.971 | -0.533 | -0.01 -0.16 0.00
Valor maximo da envoltéria | 0.132 | 0.002 | 0.114 0.29 0.01 0.00
TensBes sobre o terreno |Valor minimo da envoltéria | -1.064 | -0.693 | -0.357 | 0.00 -0.11 0.00
Valor maximo da envoltéria | 0.094 | 0.001 | 0.081 0.21 0.01 0.00
N5 Concreto em fundagbes |Valor minimo da envoltéria | -0.250 | -0.100 | -0.952 | 0.00 -0.08 0.00
Valor maximo da envoltéria | 0.005 | 0.003 | 0.126 0.06 0.00 0.00
TensBes sobre o terreno |Valor minimo da envoltéria | -0.178 | -0.071 | -0.654 | 0.00 -0.06 0.00
Valor maximo da envoltéria | 0.004 | 0.002 | 0.090 0.04 0.00 0.00
N12 Concreto em fundagbes |Valor minimo da envoltéria | -0.022 | -2.232 | -1.206 | -0.01 0.00 0.00
Valor maximo da envoltéria | 0.256 | 0.028 | 0.195 0.67 0.04 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.016 | -1.588 | -0.822 | -0.01 0.00 0.00
Valor maximo da envoltéria | 0.178 | 0.020 | 0.139 0.48 0.03 0.00
N13 Concreto em fundagbes |Valor minimo da envoltéria | -0.020 | -0.236 | -2.283 | 0.00 -0.01 0.00
Valor maximo da envoltéria | 0.001 | 0.006 | 0.159 0.14 0.00 0.00
TensBes sobre o terreno |Valor minimo da envoltéria | -0.014 | -0.167 | -1.598 | 0.00 0.00 0.00
Valor madximo da envoltéria | 0.001 | 0.004 | 0.114 0.10 0.00 0.00
N14 Concreto em fundagbes |Valor minimo da envoltéria | -0.004 | -0.037 | -2.285 | 0.00 0.00 0.00
Valor maximo da envoltéria | 0.059 | 0.008 | 0.244 0.05 0.03 0.00
TensBes sobre o terreno |Valor minimo da envoltéria | -0.003 | -0.025 | -1.583 | 0.00 0.00 0.00
Valor maximo da envoltéria | 0.042 | 0.006 | 0.174 0.03 0.02 0.00
N17 Concreto em fundagbes |Valor minimo da envoltéria | -0.272 | -2.231 | -1.208 | -0.01 -0.04 0.00
Valor maximo da envoltéria | 0.020 | 0.028 | 0.195 0.67 0.00 0.00
TensBes sobre o terreno |Valor minimo da envoltéria | -0.191 | -1.588 | -0.823 | -0.01 -0.03 0.00
Valor maximo da envoltéria | 0.014 | 0.020 | 0.139 0.48 0.00 0.00
N18 Concreto em fundagbes |Valor minimo da envoltéria | -0.039 | -0.236 | -2.284 | 0.00 -0.01 0.00
Valor maximo da envoltéria | 0.002 | 0.006 | 0.159 0.14 0.00 0.00
TensBes sobre o terreno |Valor minimo da envoltéria | -0.028 | -0.167 | -1.599 | 0.00 -0.01 0.00
Valor maximo da envoltéria | 0.001 | 0.004 | 0.114 0.10 0.00 0.00
N19 Concreto em fundagbes |Valor minimo da envoltéria | -0.053 | -0.037 | -2.287 | 0.00 -0.03 0.00
Valor maximo da envoltéria | 0.004 | 0.008 | 0.244 0.05 0.00 0.00
TensBes sobre o terreno |Valor minimo da envoltéria | -0.037 | -0.025 | -1.584 | 0.00 -0.02 0.00
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Envoltérias das reacdes em nés
Combinacao Reacdes em eixos globais
Referéncia Tipo Descrigéo RX Ry Rz Mx My Mz
(kN) (kN) (kN) | (kN-m) | (kN-m) | (kN-m)

Valor maximo da envoltéria | 0.003 | 0.006 | 0.175 0.03 0.00 0.00
N22 Concreto em fundagdes |Valor minimo da envoltéria | -0.132 | -0.949 | -0.532 | -0.01 -0.01 0.00
Valor maximo da envoltéria | 1.517 | 0.003 | 0.115 0.28 0.16 0.00
Tensdes sobre o terreno |Valor minimo da envoltéria | -0.094 | -0.678 | -0.357 | 0.00 -0.01 0.00
Valor maximo da envoltéria | 1.057 | 0.002 | 0.082 0.20 0.11 0.00
N23 Concreto em fundagdes |Valor minimo da envoltéria | -0.003 | -0.098 | -0.816 | 0.00 0.00 0.00
Valor maximo da envoltéria | 0.194 | 0.003 | 0.121 0.06 0.06 0.00
TensOes sobre o terreno |Valor minimo da envoltéria | -0.002 | -0.069 | -0.558 | 0.00 0.00 0.00
Valor maximo da envoltéria | 0.138 | 0.002 | 0.086 0.04 0.04 0.00
N24 Concreto em fundagdes |Valor minimo da envoltéria | -0.019 | -0.013 | -0.886 | 0.00 -0.01 0.00
Valor maximo da envoltéria | 0.264 | 0.007 | 0.147 0.02 0.14 0.00
Tensdes sobre o terreno |Valor minimo da envoltéria | -0.014 | -0.008 | -0.603 | 0.00 -0.01 0.00
Valor maximo da envoltéria | 0.184 | 0.005 | 0.105 0.01 0.10 0.00
N25 Concreto em fundagfes |Valor minimo da envoltéria | -0.259 | -0.007 | -0.889 | -0.02 -0.13 0.00
Valor maximo da envoltéria | 0.019 | 0.014 | 0.147 0.00 0.01 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.181 | -0.005 | -0.605 | -0.01 -0.09 0.00
Valor maximo da envoltéria | 0.014 | 0.008 | 0.105 0.00 0.01 0.00
N29 Concreto em fundagdes |Valor minimo da envoltéria | -0.250 | -0.003 | -0.952 | -0.06 -0.08 0.00
Valor maximo da envoltéria | 0.005 | 0.100 | 0.126 0.00 0.00 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.178 | -0.002 | -0.654 | -0.04 -0.06 0.00
Valor maximo da envoltéria | 0.004 | 0.071 | 0.090 0.00 0.00 0.00
N35 Concreto em fundag8es |Valor minimo da envoltéria | -0.022 | -0.028 | -1.206 | -0.67 0.00 0.00
Valor maximo da envoltéria | 0.256 | 2.232 | 0.195 0.01 0.04 0.00
TensOes sobre o terreno | Valor minimo da envoltéria | -0.016 | -0.020 | -0.822 | -0.48 0.00 0.00
Valor maximo da envoltéria | 0.178 | 1.588 | 0.139 0.01 0.03 0.00
N36 Concreto em fundagfes |Valor minimo da envoltéria | -0.020 | -0.006 | -2.283 | -0.14 -0.01 0.00
Valor maximo da envoltéria | 0.001 | 0.236 | 0.159 0.00 0.00 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.014 | -0.004 | -1.598 | -0.10 0.00 0.00
Valor maximo da envoltéria | 0.001 | 0.167 | 0.114 0.00 0.00 0.00
N37 Concreto em fundagdes |Valor minimo da envoltéria | -0.004 | -0.008 | -2.285 | -0.05 0.00 0.00
Valor maximo da envoltéria | 0.059 | 0.037 | 0.244 0.00 0.03 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.003 | -0.006 | -1.583 | -0.03 0.00 0.00
Valor maximo da envoltéria | 0.042 | 0.025 | 0.174 0.00 0.02 0.00
N40 Concreto em fundagfes |Valor minimo da envoltéria | -0.272 | -0.028 | -1.208 | -0.67 -0.04 0.00
Valor maximo da envoltéria | 0.020 | 2.231 | 0.195 0.01 0.00 0.00
TensOes sobre o terreno | Valor minimo da envoltéria | -0.191 | -0.020 | -0.823 | -0.48 -0.03 0.00
Valor maximo da envoltéria | 0.014 | 1.588 | 0.139 0.01 0.00 0.00
N41 Concreto em fundacdes |Valor minimo da envoltéria | -0.039 | -0.006 | -2.284 | -0.14 -0.01 0.00
Valor maximo da envoltéria | 0.002 | 0.236 | 0.159 0.00 0.00 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.028 | -0.004 | -1.599 | -0.10 -0.01 0.00
Valor maximo da envoltéria | 0.001 | 0.167 | 0.114 0.00 0.00 0.00
N42 Concreto em fundagdes |Valor minimo da envoltéria | -0.053 | -0.008 | -2.287 | -0.05 | -0.03 0.00
Valor maximo da envoltéria | 0.004 | 0.037 | 0.244 0.00 0.00 0.00
TensOes sobre o terreno | Valor minimo da envoltéria | -0.037 | -0.006 | -1.584 | -0.03 -0.02 0.00
Valor maximo da envoltéria | 0.003 | 0.025 | 0.175 0.00 0.00 0.00
N45 Concreto em fundagfes |Valor minimo da envoltéria | -0.132 | -0.003 | -0.532 | -0.28 -0.01 0.00
Valor maximo da envoltéria | 1.517 | 0.949 | 0.115 0.01 0.16 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.094 | -0.002 | -0.357 | -0.20 -0.01 0.00
Valor maximo da envoltéria | 1.057 | 0.678 | 0.082 0.00 0.11 0.00
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Envoltérias das reacdes em nés
Combinacao Reacdes em eixos globais
Referéncia Tipo Descrigéo RX Ry Rz Mx My Mz
(kN) (kN) (kN) | (kN-m) | (kN-m) | (kN-m)

N46 Concreto em fundagdes |Valor minimo da envoltéria | -0.003 | -0.003 | -0.816 | -0.06 0.00 0.00
Valor maximo da envoltéria | 0.194 | 0.098 | 0.121 0.00 0.06 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.002 | -0.002 | -0.558 | -0.04 0.00 0.00
Valor maximo da envoltéria | 0.138 | 0.069 | 0.086 0.00 0.04 0.00
N47 Concreto em fundagdes |Valor minimo da envoltéria | -0.019 | -0.007 | -0.886 | -0.02 -0.01 0.00
Valor maximo da envoltéria | 0.264 | 0.013 | 0.147 0.00 0.14 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.014 | -0.005 | -0.603 | -0.01 -0.01 0.00
Valor maximo da envoltéria | 0.184 | 0.008 | 0.105 0.00 0.10 0.00
N48 Concreto em fundagfes |Valor minimo da envoltéria | -1.528 | -0.002 | -0.533 | -0.29 -0.16 0.00
Valor maximo da envoltéria | 0.132 | 0.971 | 0.114 0.01 0.01 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -1.064 | -0.001 | -0.357 | -0.21 -0.11 0.00
Valor maximo da envoltéria | 0.094 | 0.693 | 0.081 0.00 0.01 0.00
N67 Concreto em fundagfes |Valor minimo da envoltéria | -0.001 | 0.026 | -2.201 | -0.51 0.00 0.00
Valor maximo da envoltéria | 0.019 | 0.697 | 0.222 | -0.02 0.01 0.00
TensOes sobre o terreno | Valor minimo da envoltéria | 0.000 | 0.026 | -1.527 | -0.37 0.00 0.00
Valor maximo da envoltéria | 0.013 | 0.498 | 0.159 | -0.02 0.00 0.00
N68 Concreto em fundagfes |Valor minimo da envoltéria | -0.001 | 0.027 | -1.929 | -0.44 0.00 0.00
Valor maximo da envoltéria | 0.045 | 0.631 | 0.213 | -0.02 0.02 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.001 | 0.027 | -1.334 | -0.31 0.00 0.00
Valor maximo da envoltéria | 0.032 | 0.451 | 0.152 | -0.02 0.01 0.00
N69 Concreto em fundagfes |Valor minimo da envoltéria | -0.001 | 0.026 | -2.168 | -0.51 0.00 0.00
Valor maximo da envoltéria | 0.069 | 0.694 | 0.221 | -0.02 0.02 0.00
Tensdes sobre o terreno | Valor minimo da envoltéria | -0.001 | 0.026 | -1.504 | -0.37 0.00 0.00
Valor maximo da envoltéria | 0.049 | 0.496 | 0.158 | -0.02 0.02 0.00
N70 Concreto em fundagdes |Valor minimo da envoltéria | -0.001 | -0.697 | -2.201 | 0.02 0.00 0.00
Valor maximo da envoltéria | 0.019 | -0.026 | 0.222 0.51 0.01 0.00
Tensdes sobre o terreno |Valor minimo da envoltéria | 0.000 | -0.498 | -1.527 | 0.02 0.00 0.00
Valor maximo da envoltéria | 0.013 | -0.026 | 0.159 0.37 0.00 0.00
N71 Concreto em fundagdes |Valor minimo da envoltéria | -0.001 | -0.631 | -1.929 | 0.02 0.00 0.00
Valor maximo da envoltéria | 0.045 | -0.027 | 0.213 0.44 0.02 0.00
TensOes sobre o terreno |Valor minimo da envoltéria | -0.001 | -0.451 | -1.334 | 0.02 0.00 0.00
Valor maximo da envoltéria | 0.032 | -0.027 | 0.152 0.31 0.01 0.00
N72 Concreto em fundagdes |Valor minimo da envoltéria | -0.001 | -0.694 | -2.168 | 0.02 0.00 0.00
Valor maximo da envoltéria | 0.069 | -0.026 | 0.221 0.51 0.02 0.00
Tensdes sobre o terreno |Valor minimo da envoltéria | -0.001 | -0.496 | -1.504 | 0.02 0.00 0.00
Valor maximo da envoltéria | 0.049 | -0.026 | 0.158 0.37 0.02 0.00

Nota: As combinagfes de concreto indicadas sédo as mesmas utilizadas para verificar o estado limite de
equilibrio na fundacéo.

2.3.2.- Barras
2.3.2.1.- Esforcos
Referéncias:

N: Esforco axial (kN)

Vy: Esforgo cortante segundo o eixo local Y da barra. (kN)

Vz: Esforgo cortante segundo o eixo local Z da barra. (kN)

Mt: Momento torsor (KN-m)

My: Momento fletor no plano 'XZ' (rotacdo da secdo em relagdo ao eixo local 'Y' da barra). (kN-m)
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Mz: Momento fletor no plano "XY' (rotacdo da secdo em relagédo ao eixo local 'Z' da barra). (kN-m)

2.3.2.1.1.- Hipotese

Esforcos em barras, por hipéteses/acoes

o, Posicdes na barra
Barra Hipotese Esforco

0.000 m | 0.188 m |0.375 m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m

N1/N3 | Peso proprio N -0.105 | -0.100 | -0.095 | -0.090 | -0.085 | -0.080 | -0.075 | -0.070 | -0.065
Vy 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014

Vz 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01

Vi N 0.710 0.710 0.710 0.710 0.710 0.710 0.710 0.710 0.710

Vy -0.195 -0.195 -0.195 -0.195 -0.195 -0.195 -0.195 -0.195 -0.195

Vz -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00

Mz -0.10 -0.06 -0.03 0.01 0.05 0.08 0.12 0.16 0.19

Esforcos em barras, por hipoteses/acoes

o Posicdes na barra
Barra Hipotese Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m

N4/N6 | Peso proprio N -0.012 | -0.010 | -0.008 | -0.007 | -0.005 | -0.003 | -0.001 0.001 0.003
Vy 0.018 0.013 0.008 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.020

vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

V1 N -0.488 | -0.488 | -0.488 | -0.488 | -0.488 | -0.488 | -0.488 | -0.488 | -0.488

Vy 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027

Vz -0.090 | -0.090 | -0.090 | -0.090 | -0.090 | -0.090 | -0.090 | -0.090 | -0.090

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.10 -0.08 -0.06 -0.05 -0.03 -0.01 0.01 0.02 0.04

Mz 0.02 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.02

Esforcos em barras, por hipéteses/acoes

o, Posicdes na barra
Barra Hipotese Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m

N6/N3 | Peso proprio N -0.007 | -0.006 | -0.004 | -0.002 0.000 0.002 0.003 0.005 0.007
Vy 0.020 0.015 0.011 0.006 0.001 -0.004 | -0.009 | -0.013 | -0.018

Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

V1 N -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259

Vy 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012

Vz -0.068 | -0.068 | -0.068 | -0.068 | -0.068 | -0.068 | -0.068 | -0.068 | -0.068

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.03 -0.01 0.00 0.01 0.03 0.04 0.05 0.07 0.08

Mz 0.01 0.01 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acdes

. Posicdes na barra
Barra Hipotese |Esforco

0.000 m|0.175 m |0.350 m

N2/N4 | Peso préprio N -0.081 | -0.077 | -0.072
Vy 0.094 0.094 0.094

Vz 0.001 0.001 0.001

Mt 0.00 0.00 0.00

My 0.00 0.00 0.00

Mz 0.01 -0.01 -0.02

V1 N 0.439 0.439 0.439

Vy -1.158 | -1.158 | -1.158

Vz -0.694 | -0.694 | -0.694

Mt 0.00 0.00 0.00

My -0.21 -0.09 0.03

Mz -0.12 0.08 0.28

Esforcos em barras, por hipoteses/acdes

Posicdes na barra
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
N5/N6 | Peso proprio N -0.090 | -0.084 | -0.078 | -0.072 | -0.065
Vy 0.004 0.004 0.004 0.004 0.004
Vz 0.002 0.002 0.002 0.002 0.002

Barra Hipotese |Esforco

Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 0.744 0.744 0.744 0.744 0.744

Vy -0.181 | -0.181 | -0.181 | -0.181 | -0.181
Vz -0.073 | -0.073 | -0.073 | -0.073 | -0.073

Mt 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.01 0.01 0.02
Mz -0.06 -0.01 0.03 0.07 0.11
Esforcos em barras, por hipéteses/acoes
., Posi¢bes na barra
Barra Hipotese Esforco
0.000m [ 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N3/N64 | Peso proprio N -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016
Vy -0.011 | -0.009 | -0.007 | -0.004 | -0.002 0.000 0.004 0.005 0.007
Vz 0.044 0.039 0.034 0.025 0.020 0.015 0.005 0.001 -0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.00 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.127
Vy -0.022 -0.022 -0.022 -0.022 -0.022 -0.022 -0.022 -0.022 -0.022
Vz -0.657 | -0.579 | -0.500 | -0.343 | -0.264 | -0.185 | -0.028 0.051 0.129
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.19 -0.07 0.04 0.20 0.26 0.30 0.34 0.34 0.32
Mz -0.02 -0.01 -0.01 0.00 0.01 0.01 0.02 0.02 0.03

Pagina 36



Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipéteses/acoes
Posi¢bes na barra

Barra Hipotese Esforco

0.000 m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m

N64/N8 | Peso proéprio N -0.015 -0.015 -0.015 -0.015 -0.015 -0.015 -0.015 -0.015 -0.015
Vy -0.007 | -0.005 | -0.003 0.000 0.002 0.003 0.007 0.009 0.010

Vz -0.011 | -0.016 | -0.020 | -0.030 | -0.034 | -0.039 | -0.048 | -0.053 | -0.057

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.02 0.03 0.04

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

V1 N 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

Vy 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028
Vz 0.095 0.172 0.248 0.400 0.476 0.552 0.704 0.780 0.856

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.32 0.30 0.26 0.14 0.06 -0.04 -0.27 -0.41 -0.56
Mz 0.03 0.02 0.02 0.01 0.00 0.00 -0.01 -0.02 -0.03

Esforcos em barras, por hipoteses/acoes

Posicbes na barra

Barra Hip6tese Esforco

0.000 m | 0.199 m | 0.398 m | 0.795 m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m

N8/N61 | Peso proprio N -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Vy -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.004 0.006 0.008

Vz 0.051 0.046 0.042 0.032 0.027 0.022 0.012 0.007 0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.04 0.03 0.02 0.00 0.00 -0.01 -0.01 -0.02 -0.02

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vi N 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090

Vy -0.024 | -0.024 | -0.024 | -0.024 | -0.024 | -0.024 | -0.024 | -0.024 | -0.024

Vz -0.772 | -0.691 | -0.610 | -0.447 | -0.366 | -0.285 | -0.122 | -0.041 0.040

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.52 -0.38 -0.25 -0.04 0.04 0.11 0.19 0.21 0.21

Mz -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.01 0.02 0.02

Esforcos em barras, por hipéteses/acoes
Posi¢bes na barra

Barra Hipotese Esforco

0.000 m | 0.225 m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349m | 1.574 m | 1.798 m

N61/N9 | Peso proprio N -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Vy -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010

Vz -0.007 | -0.013 | -0.018 | -0.024 | -0.030 | -0.035 | -0.041 | -0.046 | -0.052

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.01 -0.01 -0.01 0.00 0.01 0.02 0.03 0.04

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vi N 0.092 0.092 0.092 0.092 0.092 0.092 0.092 0.092 0.092

Vy 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027
Vz 0.038 0.130 0.222 0.314 0.405 0.497 0.589 0.681 0.773

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.21 0.19 0.15 0.09 0.01 -0.09 -0.22 -0.36 -0.52
Mz 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.03
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipéteses/acoes
Posi¢bes na barra

Barra Hipotese Esforco
0.000 m | 0.205m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N9/N58 | Peso proprio N -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016
Vy -0.011 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.004 0.006 0.008
Vz 0.057 0.052 0.047 0.037 0.032 0.026 0.016 0.011 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.02 0.00 -0.01 -0.01 -0.02 -0.02 -0.03
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122
Vy -0.025 | -0.025 | -0.025 | -0.025 | -0.025 | -0.025 | -0.025 | -0.025 | -0.025
Vz -0.857 | -0.773 | -0.689 | -0.521 | -0.438 | -0.354 | -0.186 | -0.102 | -0.018
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.56 -0.39 -0.24 0.00 0.10 0.18 0.29 0.32 0.34
Mz -0.02 -0.02 -0.01 0.00 0.00 0.01 0.02 0.02 0.03

Esforcos em barras, por hipoteses/acoes

Posicbes na barra

Barra Hip6tese Esforco

0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m

N58/N7 | Peso proprio N -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Vy -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010

Vz -0.001 | -0.006 | -0.012 | -0.017 | -0.022 | -0.028 | -0.033 | -0.039 | -0.044

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.03 -0.02 -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.01

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vi N 0.131 0.131 0.131 0.131 0.131 0.131 0.131 0.131 0.131

Vy 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028

Vz -0.053 0.035 0.124 0.213 0.301 0.390 0.479 0.567 0.656

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.34 0.34 0.32 0.28 0.23 0.15 0.06 -0.05 -0.19

Mz 0.03 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02

Esforcos em barras, por hipoteses/acdes

o, Posi¢cdes na barra
Barra Hipotese |Esforco

0.000 m|0.175 m|0.350 m

N12/N11 | Peso proprio N -0.139 | -0.135 | -0.130
Vy -0.016 | -0.016 | -0.016

Vz 0.020 0.020 0.020

Mt 0.00 0.00 0.00

My 0.01 0.01 0.00

Mz 0.00 0.00 0.00

V1 N 0.961 0.961 0.961

Vy 0.194 0.194 0.194

Vz -1.609 | -1.609 | -1.609

Mt 0.00 0.00 0.00

My -0.49 -0.21 0.08

Mz 0.03 0.00 -0.04
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipoteses/acdes
. Posicdes na barra
Barra Hipotese |Esforco
0.000 m|0.231 m|0.463 m|0.694 m|0.925 m
N13/N10 | Peso proprio N -0.114 | -0.108 | -0.102 | -0.095 | -0.089
Vy 0.001 0.001 0.001 0.001 0.001
Vz 0.004 0.004 0.004 0.004 0.004
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 1.712 1.712 1.712 1.712 1.712
Vy -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Vz -0.172 | -0.172 | -0.172 | -0.172 | -0.172
Mt 0.00 0.00 0.00 0.00 0.00
My -0.10 -0.06 -0.02 0.02 0.06
Mz 0.00 0.00 0.00 0.01 0.01
Esforcos em barras, por hipéteses/acoes
Barra Hipotese Esforco Posi¢Ges na barra
0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N14/N8 | Peso proéprio N -0.174 -0.169 -0.164 -0.160 -0.155 -0.150 -0.145 -0.140 -0.135
Vy -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003
Vz 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 1.757 1.757 1.757 1.757 1.757 1.757 1.757 1.757 1.757
Vy 0.044 0.044 0.044 0.044 0.044 0.044 0.044 0.044 0.044
Vz -0.031 -0.031 -0.031 -0.031 -0.031 -0.031 -0.031 -0.031 -0.031
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 -0.02 -0.01 -0.01 0.00 0.00 0.01
Mz 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.03 -0.04
Esforcos em barras, por hipéteses/acoes
L, PosicBes na barra
Barra Hipotese |Esforco
0.000 m|0.175 m |0.350 m
N17/N16 | Peso proprio N -0.139 | -0.135 | -0.130
Vy 0.014 0.014 0.014
Vz 0.020 0.020 0.020
Mt 0.00 0.00 0.00
My 0.01 0.01 0.00
Mz 0.00 0.00 0.00
Vi N 0.963 0.963 0.963
Vy -0.205 | -0.205 | -0.205
Vz -1.608 | -1.608 | -1.608
Mt 0.00 0.00 0.00
My -0.49 -0.21 0.08
Mz -0.03 0.01 0.04
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por hipoteses/acdes

o, Posicdes na barra
Barra Hipotese |Esforco
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
N18/N15 | Peso proéprio N -0.114 | -0.108 | -0.102 | -0.095 | -0.089
Vy 0.001 0.001 0.001 0.001 0.001
Vz 0.004 0.004 0.004 0.004 0.004
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 1.713 1.713 1.713 1.713 1.713
Vy -0.029 | -0.029 | -0.029 | -0.029 | -0.029
Vz -0.172 | -0.172 | -0.172 | -0.172 | -0.172
Mt 0.00 0.00 0.00 0.00 0.00
My -0.10 -0.06 -0.02 0.02 0.06
Mz -0.01 0.00 0.00 0.01 0.02
Esforcos em barras, por hipéteses/acoes
., Posi¢bes na barra
Barra Hipotese Esforco
0.000 m | 0.188 m | 0.375 m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N19/N9 | Peso proéprio N -0.175 -0.170 -0.165 -0.160 -0.155 -0.150 -0.145 -0.140 -0.135
Vy 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003
Vz 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 1.758 1.758 1.758 1.758 1.758 1.758 1.758 1.758 1.758
Vy -0.040 | -0.040 | -0.040 | -0.040 | -0.040 | -0.040 | -0.040 | -0.040 | -0.040
Vz -0.031 | -0.031 | -0.031 | -0.031 | -0.031 | -0.031 | -0.031 | -0.031 | -0.031
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 -0.02 -0.01 -0.01 0.00 0.00 0.01
Mz -0.02 -0.01 0.00 0.00 0.01 0.02 0.03 0.03 0.04
Esforcos em barras, por hipéteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N21/N20 | Peso proéprio N -0.012 -0.010 -0.008 -0.006 -0.005 -0.003 -0.001 0.001 0.003
Vy 0.018 0.013 0.008 0.004 -0.001 -0.006 -0.011 -0.016 -0.021
Vz -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Vi N -0.471 -0.471 -0.471 -0.471 -0.471 -0.471 -0.471 -0.471 -0.471
Vy 0.026 0.026 0.026 0.026 0.026 0.026 0.026 0.026 0.026
Vz 0.091 0.091 0.091 0.091 0.091 0.091 0.091 0.091 0.091
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.10 0.08 0.06 0.05 0.03 0.01 -0.01 -0.02 -0.04
Mz 0.02 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.02

Pagina 40



Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipéteses/acoes
Posi¢bes na barra
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N20/N7 |Peso proprio N -0.007 | -0.005 | -0.003 | -0.001 0.001 0.002 0.004 0.006 0.008
Vy 0.020 0.015 0.011 0.006 0.001 -0.004 | -0.009 | -0.013 | -0.018
Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Barra Hipotese Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N -0.265 | -0.265 | -0.265 | -0.265 | -0.265 | -0.265 | -0.265 | -0.265 | -0.265

Vy 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011
Vz 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.00 -0.02 -0.03 -0.04 -0.06 -0.07 -0.08
Mz 0.01 0.01 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Esforcos em barras, por hipéteses/acoes

L, Posi¢cBes na barra
Barra Hipotese |Esforco

0.000 m|0.175 m |0.350 m

N22/N21 | Peso proprio N -0.082 | -0.077 | -0.073
Vy -0.094 | -0.094 | -0.094

Vz 0.002 0.002 0.002

Mt 0.00 0.00 0.00

My 0.00 0.00 0.00

Mz -0.01 0.01 0.02

Vi N 0.439 0.439 0.439

Vy 1.151 1.151 1.151

Vz -0.680 | -0.680 | -0.680

Mt 0.00 0.00 0.00

My -0.21 -0.09 0.03

Mz 0.12 -0.08 -0.28

Esforcos em barras, por hipéteses/acoes
PosicBes na barra

0.000 m|0.231 m |0.463 m|0.694 m|0.925 m
N23/N20 | Peso proprio N -0.086 | -0.080 | -0.074 | -0.068 | -0.062
Vy -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Vz 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00

Barra Hipotese |Esforco

V1 N 0.645 0.645 0.645 0.645 0.645
Vy 0.140 0.140 0.140 0.140 0.140
Vz -0.071 | -0.071 | -0.071 | -0.071 | -0.071
Mt 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.01 0.01 0.02
Mz 0.04 0.01 -0.02 -0.05 -0.08
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipéteses/acoes
., Posi¢bes na barra
Barra Hipotese Esforco
0.000m [ 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N24/N7 |Peso proprio N -0.105 | -0.100 | -0.095 | -0.090 | -0.085 | -0.080 | -0.076 | -0.071 | -0.066
Vy -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014
Vz 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz -0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
V1 N 0.708 0.708 0.708 0.708 0.708 0.708 0.708 0.708 0.708
Vy 0.198 0.198 0.198 0.198 0.198 0.198 0.198 0.198 0.198
Vz -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00
Mz 0.10 0.06 0.03 -0.01 -0.05 -0.08 -0.12 -0.16 -0.20
Esforcos em barras, por hipoteses/acoes
L Posicbes na barra
Barra Hipotese Esforco
0.000 m [ 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N4/N65 |Peso proéprio N -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095
Vy -0.012 | -0.010 | -0.008 | -0.004 | -0.003 | -0.001 0.003 0.004 0.006
Vz 0.049 0.044 0.039 0.030 0.025 0.020 0.011 0.006 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.03 0.02 0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 1.248 1.248 1.248 1.248 1.248 1.248 1.248 1.248 1.248
Vy -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007
Vz -0.682 | -0.603 | -0.524 | -0.367 | -0.288 | -0.210 | -0.052 0.026 0.105
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.31 -0.19 -0.08 0.09 0.15 0.20 0.25 0.25 0.24
Mz 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
N65/N11 | Peso proprio N -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095
Vy -0.006 | -0.005 | -0.003 0.001 0.002 0.004 0.008 0.009 0.011
Vz -0.011 | -0.016 | -0.020 | -0.029 | -0.034 | -0.039 | -0.048 | -0.052 | -0.057
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.02 0.03 0.04
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 1.239 1.239 1.239 1.239 1.239 1.239 1.239 1.239 1.239
Vy 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019
Vz 0.022 0.098 0.174 0.326 0.402 0.478 0.631 0.707 0.783
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.24 0.23 0.20 0.11 0.04 -0.04 -0.25 -0.37 -0.51
Mz 0.02 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.02
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000m | 0.199m | 0.398 m | 0.795m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N11/N62 | Peso proprio N -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078
Vy -0.011 | -0.009 | -0.008 | -0.004 | -0.002 0.000 0.003 0.005 0.007
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acoes

Posi¢cdes na barra

Barra Hipo6tese Esforco

0.000 m | 0.199m | 0.398 m | 0.795 M | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m

Vz 0.053 0.048 0.044 0.034 0.029 0.024 0.014 0.009 0.004

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.04 0.03 0.02 0.00 0.00 -0.01 -0.02 -0.02 -0.02

Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vi N 1.031 1.031 1.031 1.031 1.031 1.031 1.031 1.031 1.031
Vy -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014

Vz -0.745 -0.664 -0.583 -0.420 -0.339 -0.258 -0.095 -0.014 0.067

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.46 -0.32 -0.20 0.00 0.07 0.13 0.20 0.21 0.21

Mz -0.01 -0.01 -0.01 0.00 0.00 0.00 0.01 0.01 0.01

Esforcos em barras, por hipéteses/acgoes
Posi¢cdes na barra

Barra Hipotese Esforco

0.000 m | 0.225m | 0.450m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m

N62/N16 | Peso proprio N -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079
Vy -0.006 | -0.004 | -0.002 0.001 0.003 0.005 0.007 0.009 0.011

Vz -0.010 | -0.015 | -0.021 | -0.026 | -0.032 | -0.037 | -0.043 | -0.049 | -0.054

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.02 -0.01 -0.01 0.00 0.01 0.01 0.02 0.04

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vi N 1.027 1.027 1.027 1.027 1.027 1.027 1.027 1.027 1.027

Vy 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018

Vz 0.007 0.099 0.190 0.282 0.374 0.466 0.558 0.650 0.742

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.21 0.20 0.16 0.11 0.04 -0.06 -0.17 -0.31 -0.46

Mz 0.02 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.02

Esforcos em barras, por hipoteses/acoes

Posi¢cdes na barra

Barra Hipo6tese Esforco
0.000 m | 0.205m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N16/N59 | Peso préprio N -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094
Vy -0.011 -0.010 | -0.008 -0.004 | -0.002 0.000 0.004 0.006 0.008
Vz 0.056 0.051 0.046 0.036 0.031 0.026 0.016 0.011 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.02 0.00 -0.01 -0.01 -0.02 -0.02 -0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 1.244 1.244 1.244 1.244 1.244 1.244 1.244 1.244 1.244
Vy -0.015 -0.015 | -0.015 -0.015 | -0.015 -0.015 | -0.015 -0.015 | -0.015
Vz -0.788 -0.704 | -0.620 -0.452 -0.368 -0.285 | -0.117 -0.033 0.051
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.51 -0.36 -0.22 0.00 0.08 0.15 0.23 0.25 0.25
Mz -0.02 -0.01 -0.01 0.00 0.00 0.00 0.01 0.01 0.02
Esforcos em barras, por hipéteses/acgoes
. Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.217m | 0.434 m | 0.651 m | 0.867 m| 1.084 m | 1.301 m | 1.518 m | 1.735m
N59/N21 | Peso proprio N -0.096 -0.096 | -0.096 -0.096 | -0.096 -0.096 | -0.096 -0.096 | -0.096
Vy -0.005 -0.003 | -0.001 0.001 0.003 0.005 0.007 0.009 0.011
Vz -0.007 -0.012 -0.017 -0.023 | -0.028 -0.034 | -0.039 -0.044 | -0.050
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.217 m | 0.434 m| 0.651 m | 0.867 m | 1.084 m | 1.301 m| 1.518 m | 1.735 m
My -0.02 -0.02 -0.02 -0.01 -0.01 0.00 0.01 0.02 0.03
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
V1 N 1.242 1.242 1.242 1.242 1.242 1.242 1.242 1.242 1.242
Vy 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011
Vz -0.033 0.056 0.144 0.233 0.322 0.410 0.499 0.588 0.676
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.25 0.24 0.22 0.18 0.12 0.04 -0.06 -0.18 -0.31
Mz 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
Esforcos em barras, por hipéteses/acoes
. Posi¢cdes na barra
Barra Hipotese Esforco
0.000m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N25/N26 | Peso proprio N -0.105 -0.100 | -0.095 -0.090 | -0.085 -0.080 | -0.075 -0.070 | -0.065
Vy 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Vz -0.005 -0.005 | -0.005 -0.005 | -0.005 -0.005 | -0.005 -0.005 | -0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
V1 N 0.710 0.710 0.710 0.710 0.710 0.710 0.710 0.710 0.710
Vy -0.195 -0.195 | -0.195 -0.195 | -0.195 -0.195 | -0.195 -0.195 | -0.195
Vz 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
Mz -0.10 -0.06 -0.03 0.01 0.05 0.08 0.12 0.16 0.19
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N28/N27 | Peso préprio N -0.012 -0.010 | -0.008 -0.007 -0.005 -0.003 | -0.001 0.001 0.003
Vy 0.018 0.013 0.008 0.004 -0.001 -0.006 | -0.011 -0.016 | -0.020
Vz -0.001 -0.001 | -0.001 -0.001 | -0.001 -0.001 | -0.001 -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
V1 N -0.488 -0.488 | -0.488 -0.488 | -0.488 -0.488 | -0.488 -0.488 | -0.488
Vy 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027
Vz 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.10 0.08 0.06 0.05 0.03 0.01 -0.01 -0.02 -0.04
Mz 0.02 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.02
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817m | 1.011 m| 1.205m | 1.399 m | 1.593 m
N27/N26 | Peso proprio N -0.007 -0.006 | -0.004 | -0.002 0.000 0.002 0.003 0.005 0.007
Vy 0.020 0.015 0.011 0.006 0.001 -0.004 | -0.009 -0.013 | -0.018
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m

Vi N -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259

Vy 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012

Vz 0.068 0.068 0.068 0.068 0.068 0.068 0.068 0.068 0.068

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.03 0.01 0.00 -0.01 -0.03 -0.04 -0.05 -0.07 -0.08

Mz 0.01 0.01 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Esforcos em barras, por hipéteses/acoes
PosicBes na barra

0.000 m|0.231 m |0.463 m|0.694 m|0.925 m
N29/N27 | Peso proprio N -0.090 | -0.084 | -0.078 | -0.072 | -0.065
Vy 0.004 0.004 0.004 0.004 0.004
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 0.744 0.744 0.744 0.744 0.744
Vy -0.181 | -0.181 | -0.181 | -0.181 | -0.181
Vz 0.073 0.073 0.073 0.073 0.073
Mt 0.00 0.00 0.00 0.00 0.00

Barra Hipotese |Esforco

My 0.04 0.03 0.01 -0.01 -0.02
Mz -0.06 -0.01 0.03 0.07 0.11
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco

0.000m | 0.192m | 0.385m | 0.770 m | 0.962 m | 1.155m | 1.540 m | 1.732 m | 1.925 m

N26/N50 | Peso proprio N -0.016 -0.016 | -0.016 -0.016 | -0.016 -0.016 | -0.016 -0.016 | -0.016
Vy -0.011 -0.009 | -0.007 -0.004 | -0.002 0.000 0.004 0.005 0.007

Vz -0.044 | -0.039 | -0.034 | -0.025 | -0.020 -0.015 | -0.005 -0.001 0.004

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.01 -0.01 0.00 0.01 0.02 0.02 0.02 0.02 0.02

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

V1 N 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.127

Vy -0.022 -0.022 -0.022 -0.022 -0.022 -0.022 -0.022 -0.022 -0.022

Vz 0.657 0.579 0.500 0.343 0.264 0.185 0.028 -0.051 | -0.129

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.19 0.07 -0.04 -0.20 -0.26 -0.30 -0.34 -0.34 -0.32

Mz -0.02 -0.01 -0.01 0.00 0.01 0.01 0.02 0.02 0.03

Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco

0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m

N50/N30 | Peso préprio N -0.015 -0.015 | -0.015 -0.015 | -0.015 -0.015 | -0.015 -0.015 | -0.015
Vy -0.007 -0.005 | -0.003 0.000 0.002 0.003 0.007 0.009 0.010

Vz 0.011 0.016 0.020 0.030 0.034 0.039 0.048 0.053 0.057

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.02 0.02 0.02 0.01 0.00 0.00 -0.02 -0.03 -0.04
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
Vy 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028
Vz -0.095 -0.172 -0.248 -0.400 | -0.476 -0.552 -0.704 | -0.780 | -0.856
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.32 -0.30 -0.26 -0.14 -0.06 0.04 0.27 0.41 0.56
Mz 0.03 0.02 0.02 0.01 0.00 0.00 -0.01 -0.02 -0.03
Esforcos em barras, por hipdteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000m | 0.199m | 0.398 m | 0.795m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N30/N53 | Peso proprio N -0.013 -0.013 | -0.013 -0.013 | -0.013 -0.013 | -0.013 -0.013 | -0.013
Vy -0.011 -0.009 | -0.007 -0.003 | -0.002 0.000 0.004 0.006 0.008
Vz -0.051 -0.046 | -0.042 -0.032 -0.027 -0.022 -0.012 -0.007 -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 0.00 0.00 0.01 0.01 0.02 0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Vy -0.024 -0.024 -0.024 -0.024 -0.024 -0.024 -0.024 -0.024 -0.024
Vz 0.772 0.691 0.610 0.447 0.366 0.285 0.122 0.041 -0.040
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.52 0.38 0.25 0.04 -0.04 -0.11 -0.19 -0.21 -0.21
Mz -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.01 0.02 0.02
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N53/N31 | Peso préprio N -0.013 -0.013 | -0.013 -0.013 | -0.013 -0.013 | -0.013 -0.013 | -0.013
Vy -0.006 -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010
Vz 0.007 0.013 0.018 0.024 0.030 0.035 0.041 0.046 0.052
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.01 0.01 0.00 -0.01 -0.02 -0.03 -0.04
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.092 0.092 0.092 0.092 0.092 0.092 0.092 0.092 0.092
Vy 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027
Vz -0.038 -0.130 | -0.222 -0.314 | -0.405 -0.497 -0.589 -0.681 | -0.773
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.21 -0.19 -0.15 -0.09 -0.01 0.09 0.22 0.36 0.52
Mz 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.03
Esforcos em barras, por hipéteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.205m | 0.410m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N31/N56 | Peso proprio N -0.016 -0.016 | -0.016 -0.016 | -0.016 -0.016 | -0.016 -0.016 | -0.016
Vy -0.011 -0.009 | -0.007 -0.003 | -0.001 0.000 0.004 0.006 0.008
Vz -0.057 -0.052 -0.047 -0.037 -0.032 -0.026 | -0.016 -0.011 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 0.00 0.01 0.01 0.02 0.02 0.03
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por hipoteses/acoes

L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.205 m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
vy -0.025 | -0.025 | -0.025 | -0.025 | -0.025 | -0.025 | -0.025 | -0.025 | -0.025
Vz 0.857 0.773 0.689 0.521 0.438 0.354 0.186 0.102 0.018
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.56 0.39 0.24 0.00 -0.10 -0.18 -0.29 -0.32 -0.34
Mz -0.02 -0.02 -0.01 0.00 0.00 0.01 0.02 0.02 0.03
Esforcos em barras, por hipéteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
N56/N32 | Peso proprio N -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
vy -0.006 | -0.004 | -0.002 | 0.000 0.002 0.004 0.006 0.008 0.010
Vz 0.001 0.006 0.012 0.017 0.022 0.028 0.033 0.039 0.044
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.03 0.02 0.02 0.02 0.02 0.01 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.131 0.131 0.131 0.131 0.131 0.131 0.131 0.131 0.131
vy 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028
Vz 0.053 | -0.035 | -0.124 | -0.213 | -0.301 | -0.390 | -0.479 | -0.567 | -0.656
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.34 -0.34 -0.32 -0.28 -0.23 -0.15 -0.06 0.05 0.19
Mz 0.03 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02
Esforcos em barras, por hipoteses/acdes
. Posi¢cdes na barra
Barra Hipotese |Esforco
0.000 m|0.175 m|0.350 m
N35/N34 | Peso proprio N -0.139 | -0.135 | -0.130
Vy -0.016 | -0.016 | -0.016
Vz -0.020 | -0.020 | -0.020
Mt 0.00 0.00 0.00
My -0.01 -0.01 0.00
Mz 0.00 0.00 0.00
Vi1 N 0.961 0.961 0.961
Vy 0.194 0.194 0.194
Vz 1.609 1.609 1.609
Mt 0.00 0.00 0.00
My 0.49 0.21 -0.08
Mz 0.03 0.00 -0.04
Esforcos em barras, por hipoteses/acdes
. Posicdes na barra
Barra Hipotese |Esforco
0.000 m|0.231 m |0.463 m |0.694 m | 0.925 m
N36/N33 | Peso proprio N -0.114 | -0.108 | -0.102 | -0.095 | -0.089
Vy 0.001 0.001 0.001 0.001 0.001
Vz -0.004 | -0.004 | -0.004 | -0.004 | -0.004
Mt 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acdes
Posicdes na barra

0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
Vi1 N 1.712 1.712 1.712 1.712 1.712
Vy -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Vz 0.172 0.172 0.172 0.172 0.172

Barra Hipotese |Esforco

Mt 0.00 0.00 0.00 0.00 0.00
My 0.10 0.06 0.02 -0.02 -0.06
Mz 0.00 0.00 0.00 0.01 0.01
Esforcos em barras, por hipoteses/acoes
L Posi¢des na barra
Barra Hipotese Esforco
0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N37/N30 | Peso proprio N -0.174 | -0.169 | -0.164 | -0.160 | -0.155 | -0.150 | -0.145 | -0.140 | -0.135
Vy -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 1.757 1.757 1.757 1.757 1.757 1.757 1.757 1.757 1.757
Vy 0.044 0.044 0.044 0.044 0.044 0.044 0.044 0.044 0.044
Vz 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.02 0.02 0.01 0.01 0.00 0.00 -0.01
Mz 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.03 -0.04

Esforcos em barras, por hipéteses/acoes
PosicBes na barra

Barra Hipotese |Esforco

0.000 m|0.175 m|0.350 m

N40/N39 | Peso proprio N -0.139 | -0.135 | -0.130
Vy 0.014 0.014 0.014

Vz -0.020 | -0.020 | -0.020

Mt 0.00 0.00 0.00

My -0.01 -0.01 0.00

Mz 0.00 0.00 0.00

Vi N 0.963 0.963 0.963

Vy -0.205 | -0.205 | -0.205
Vz 1.608 1.608 1.608
Mt 0.00 0.00 0.00
My 0.49 0.21 -0.08
Mz -0.03 0.01 0.04
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acdes
Posicdes na barra

0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N41/N38 | Peso proprio N -0.114 | -0.108 | -0.102 | -0.095 | -0.089
Vy 0.001 0.001 0.001 0.001 0.001
Vz -0.004 | -0.004 | -0.004 | -0.004 | -0.004
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
Vi1 N 1.713 1.713 1.713 1.713 1.713
Vy -0.029 | -0.029 | -0.029 | -0.029 | -0.029
Vz 0.172 0.172 0.172 0.172 0.172
Mt 0.00 0.00 0.00 0.00 0.00
My 0.10 0.06 0.02 -0.02 -0.06
Mz -0.01 0.00 0.00 0.01 0.02

Barra Hipotese |Esforco

Esforcos em barras, por hipoteses/acoes
Posi¢cdes na barra

Barra Hipo6tese Esforco
0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N42/N31 | Peso préprio N -0.175 -0.170 -0.165 -0.160 -0.155 -0.150 -0.145 -0.140 -0.135
Vy 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003
Vz -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 1.758 1.758 1.758 1.758 1.758 1.758 1.758 1.758 1.758
Vy -0.040 -0.040 -0.040 -0.040 -0.040 -0.040 -0.040 -0.040 -0.040
Vz 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.02 0.02 0.01 0.01 0.00 0.00 -0.01
Mz -0.02 -0.01 0.00 0.00 0.01 0.02 0.03 0.03 0.04

Esforcos em barras, por hipéteses/acoes
Posi¢cdes na barra

Barra Hipotese Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m

N44/N43 | Peso préprio N -0.012 | -0.010 | -0.008 | -0.006 | -0.005 | -0.003 | -0.001 0.001 0.003
Vy 0.018 0.013 0.008 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.021

Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

Vi N -0.471 -0.471 -0.471 -0.471 -0.471 -0.471 -0.471 -0.471 -0.471

Vy 0.026 0.026 0.026 0.026 0.026 0.026 0.026 0.026 0.026

Vz -0.091 | -0.091 | -0.091 | -0.091 | -0.091 | -0.091 | -0.091 | -0.091 | -0.091

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.10 -0.08 -0.06 -0.05 -0.03 -0.01 0.01 0.02 0.04

Mz 0.02 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.02
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m

N43/N32 | Peso proprio N -0.007 | -0.005 | -0.003 | -0.001 0.001 0.002 0.004 0.006 0.008
Vy 0.020 0.015 0.011 0.006 0.001 -0.004 | -0.009 | -0.013 | -0.018

Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vi N -0.265 | -0.265 | -0.265 | -0.265 | -0.265 | -0.265 | -0.265 | -0.265 | -0.265

Vy 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011

Vz -0.067 | -0.067 | -0.067 | -0.067 | -0.067 | -0.067 | -0.067 | -0.067 | -0.067

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.01 0.00 0.02 0.03 0.04 0.06 0.07 0.08

Mz 0.01 0.01 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Esforcos em barras, por hipéteses/acoes
Posi¢cBes na barra

Barra Hipotese |Esforco
0.000 m|0.175 m|0.350 m
N45/N44 | Peso proprio N -0.082 | -0.077 | -0.073
Vy -0.094 | -0.094 | -0.094
Vz -0.002 | -0.002 | -0.002

Mt 0.00 0.00 0.00
My 0.00 0.00 0.00
Mz -0.01 0.01 0.02
V1 N 0.439 0.439 0.439
Vy 1.151 1.151 1.151
Vz 0.680 0.680 0.680
Mt 0.00 0.00 0.00
My 0.21 0.09 -0.03
Mz 0.12 -0.08 -0.28

Esforcos em barras, por hipéteses/acoes
PosicBes na barra

Barra Hipotese |Esforco
0.000 m|0.231 m |0.463 m |0.694 m|0.925 m
N46/N43 | Peso proprio N -0.086 | -0.080 | -0.074 | -0.068 | -0.062
Vy -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002

Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
V1 N 0.645 0.645 0.645 0.645 0.645
Vy 0.140 0.140 0.140 0.140 0.140
Vz 0.071 0.071 0.071 0.071 0.071
Mt 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.01 -0.01 -0.02
Mz 0.04 0.01 -0.02 -0.05 -0.08
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acoes
Posi¢cdes na barra

Barra Hipo6tese Esforco

0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m

N47/N32 | Peso préprio N -0.105 -0.100 -0.095 -0.090 -0.085 -0.080 -0.076 -0.071 -0.066
Vy -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014

Vz -0.005 -0.005 -0.005 -0.005 -0.005 -0.005 -0.005 -0.005 -0.005

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz -0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01

Vi N 0.708 0.708 0.708 0.708 0.708 0.708 0.708 0.708 0.708

Vy 0.198 0.198 0.198 0.198 0.198 0.198 0.198 0.198 0.198

Vz 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00

Mz 0.10 0.06 0.03 -0.01 -0.05 -0.08 -0.12 -0.16 -0.20

Esforcos em barras, por hipéteses/acgoes
Posi¢cdes na barra

Barra Hipotese Esforco
0.000m | 0.192m | 0.385m | 0.770 m | 0.962 m | 1.155m | 1.540 m | 1.732 m | 1.925 m
N28/N49 | Peso proprio N -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095
Vy -0.012 | -0.010 | -0.008 | -0.004 | -0.003 | -0.001 0.003 0.004 0.006
Vz -0.049 | -0.044 | -0.039 | -0.030 | -0.025 | -0.020 | -0.011 | -0.006 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.03 -0.02 -0.01 0.01 0.01 0.01 0.02 0.02 0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 1.248 1.248 1.248 1.248 1.248 1.248 1.248 1.248 1.248
Vy -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007
Vz 0.682 0.603 0.524 0.367 0.288 0.210 0.052 -0.026 | -0.105
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.31 0.19 0.08 -0.09 -0.15 -0.20 -0.25 -0.25 -0.24
Mz 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01

Esforcos em barras, por hipoteses/acoes

. Posi¢des na barra
Barra Hipotese Esforco

0.000 m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m

N49/N34 | Peso préprio N -0.095 -0.095 | -0.095 -0.095 | -0.095 -0.095 | -0.095 -0.095 | -0.095
Vy -0.006 -0.005 | -0.003 0.001 0.002 0.004 0.008 0.009 0.011

Vz 0.011 0.016 0.020 0.029 0.034 0.039 0.048 0.052 0.057

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.02 0.02 0.02 0.01 0.00 0.00 -0.02 -0.03 -0.04

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

V1 N 1.239 1.239 1.239 1.239 1.239 1.239 1.239 1.239 1.239

Vy 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019

Vz -0.022 -0.098 | -0.174 | -0.326 | -0.402 -0.478 | -0.631 -0.707 -0.783

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.24 -0.23 -0.20 -0.11 -0.04 0.04 0.25 0.37 0.51

Mz 0.02 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.02

Esforcos em barras, por hipéteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco

0.000 m | 0.199 m | 0.398 m | 0.795m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m

N34/N52 | Peso préprio N -0.078 -0.078 | -0.078 -0.078 | -0.078 -0.078 | -0.078 -0.078 | -0.078
vy -0.011 -0.009 | -0.008 -0.004 | -0.002 0.000 0.003 0.005 0.007
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.199 m | 0.398 m | 0.795m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
Vz -0.053 | -0.048 | -0.044 | -0.034 | -0.029 | -0.024 | -0.014 | -0.009 | -0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 0.00 0.00 0.01 0.02 0.02 0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 1.031 1.031 1.031 1.031 1.031 1.031 1.031 1.031 1.031
Vy -0.014 | -0.014 | -0.014 | -0.014 | -0.014 | -0.014 | -0.014 | -0.014 | -0.014
Vz 0.745 0.664 0.583 0.420 0.339 0.258 0.095 0.014 -0.067
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.46 0.32 0.20 0.00 -0.07 -0.13 -0.20 -0.21 -0.21
Mz -0.01 -0.01 -0.01 0.00 0.00 0.00 0.01 0.01 0.01
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.225m | 0.450m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N52/N39 | Peso proprio N -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079
Vy -0.006 | -0.004 | -0.002 0.001 0.003 0.005 0.007 0.009 0.011
Vz 0.010 0.015 0.021 0.026 0.032 0.037 0.043 0.049 0.054
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.04
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 1.027 1.027 1.027 1.027 1.027 1.027 1.027 1.027 1.027
Vy 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018
Vz -0.007 | -0.099 | -0.190 | -0.282 | -0.374 | -0.466 | -0.558 | -0.650 | -0.742
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.21 -0.20 -0.16 -0.11 -0.04 0.06 0.17 0.31 0.46
Mz 0.02 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.02
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.205m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N39/N55 | Peso préprio N -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094
Vy -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.004 0.006 0.008
Vz -0.056 | -0.051 | -0.046 | -0.036 | -0.031 | -0.026 | -0.016 | -0.011 | -0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 0.00 0.01 0.01 0.02 0.02 0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 1.244 1.244 1.244 1.244 1.244 1.244 1.244 1.244 1.244
Vy -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Vz 0.788 0.704 0.620 0.452 0.368 0.285 0.117 0.033 -0.051
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.51 0.36 0.22 0.00 -0.08 -0.15 -0.23 -0.25 -0.25
Mz -0.02 -0.01 -0.01 0.00 0.00 0.00 0.01 0.01 0.02
Esforcos em barras, por hipéteses/acgoes
. Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.217m | 0.434 m | 0.651 m | 0.867 m| 1.084 m | 1.301 m | 1.518 m | 1.735m
N55/N44 | Peso proprio N -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096
Vy -0.005 | -0.003 | -0.001 0.001 0.003 0.005 0.007 0.009 0.011
Vz 0.007 0.012 0.017 0.023 0.028 0.034 0.039 0.044 0.050
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco

0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m

My 0.02 0.02 0.02 0.01 0.01 0.00 -0.01 -0.02 -0.03

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

V1 N 1.242 1.242 1.242 1.242 1.242 1.242 1.242 1.242 1.242
Vy 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011

Vz 0.033 -0.056 | -0.144 | -0.233 | -0.322 | -0.410 | -0.499 | -0.588 | -0.676

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.25 -0.24 -0.22 -0.18 -0.12 -0.04 0.06 0.18 0.31

Mz 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00

Esforcos em barras, por hipéteses/acoes

PosicBes na barra

Barra Hipotese |Esforco
0.000 m|0.175 m|0.350 m
N48/N28 | Peso proprio N -0.081 | -0.077 | -0.072
Vy 0.094 0.094 0.094
Vz -0.001 | -0.001 | -0.001

Mt 0.00 0.00 0.00
My 0.00 0.00 0.00
Mz 0.01 -0.01 -0.02
V1 N 0.439 0.439 0.439
Vy -1.158 | -1.158 | -1.158
Vz 0.694 0.694 0.694
Mt 0.00 0.00 0.00

My 0.21 0.09 -0.03
Mz -0.12 0.08 0.28
Esforcos em barras, por hipéteses/acgoes
. Posi¢cdes na barra
Barra Hipotese Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m| 1.205m | 1.399 m | 1.593 m

N34/N33 | Peso proprio N -0.004 | -0.002 0.000 0.001 0.003 0.005 0.007 0.009 0.011
Vy 0.017 0.013 0.008 0.003 -0.002 -0.007 -0.011 -0.016 | -0.021

Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

Vi N -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134

Vy 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062

Vz -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.01

Mz 0.06 0.04 0.03 0.02 0.01 0.00 -0.02 -0.03 -0.04

Esforcos em barras, por hipoteses/acoes
L Posi¢des na barra
Barra Hipotese Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m

N33/N30 | Peso préprio N 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019 0.020
Vy 0.020 0.015 0.010 0.006 0.001 -0.004 | -0.009 -0.014 | -0.018
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por hipoteses/acoes

. Posi¢des na barra
Barra Hipotese Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N -0.641 -0.641 | -0.641 -0.641 | -0.641 -0.641 | -0.641 -0.641 | -0.641
Vy 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027
Vz -0.009 -0.009 | -0.009 -0.009 | -0.009 -0.009 | -0.009 -0.009 | -0.009
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02
Mz 0.02 0.02 0.01 0.01 0.00 0.00 -0.01 -0.02 -0.02
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N39/N38 | Peso proprio N -0.004 | -0.002 0.000 0.001 0.003 0.005 0.007 0.009 0.010
Vy 0.017 0.013 0.008 0.003 -0.002 -0.007 -0.011 -0.016 | -0.021
Vz -0.001 -0.001 | -0.001 -0.001 | -0.001 -0.001 | -0.001 -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Vi N -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134
Vy 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062
Vz 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 -0.01
Mz 0.06 0.04 0.03 0.02 0.01 0.00 -0.02 -0.03 -0.04
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N38/N31 | Peso préprio N 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019 0.020
Vy 0.020 0.015 0.010 0.006 0.001 -0.004 | -0.009 -0.014 | -0.018
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N -0.642 -0.642 -0.642 -0.642 -0.642 -0.642 -0.642 -0.642 -0.642
Vy 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027
Vz 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
Mz 0.02 0.02 0.01 0.01 0.00 0.00 -0.01 -0.02 -0.02

Esforcos em barras, por hipéteses/acgoes

. Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N27/N51 | Peso préprio N -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Vy -0.010 -0.009 -0.007 -0.003 -0.001 0.000 0.004 0.006 0.007
Vz -0.019 -0.015 -0.010 0.000 0.004 0.009 0.019 0.024 0.028
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155m | 1.540 m | 1.732 m | 1.925 m
My 0.00 0.00 0.00 0.01 0.00 0.00 0.00 -0.01 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160
Vy -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036
Vz 0.707 0.550 0.393 0.078 -0.079 | -0.237 | -0.551 | -0.709 | -0.866
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.11 -0.01 -0.10 -0.19 -0.19 -0.16 -0.01 0.11 0.26
Mz -0.03 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.03
Esforcos em barras, por hipéteses/acoes
. Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117m | 1.489 m | 1.676 m | 1.862 m
N51/N33 | Peso proprio N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.007 | -0.005 | -0.003 0.000 0.002 0.004 0.007 0.009 0.011
Vz -0.026 | -0.021 | -0.017 | -0.008 | -0.003 0.002 0.011 0.016 0.020
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 0.121 0.121 0.121 0.121 0.121 0.121 0.121 0.121 0.121
Vy 0.032 0.032 0.032 0.032 0.032 0.032 0.032 0.032 0.032
Vz 0.738 0.586 0.434 0.129 -0.023 | -0.175 | -0.479 | -0.631 | -0.783
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.23 0.11 0.02 -0.09 -0.10 -0.08 0.04 0.14 0.28
Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.03
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.199 m | 0.398 m | 0.795m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N33/N54 | Peso préprio N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.003 0.005 0.007
Vz -0.022 | -0.017 | -0.012 | -0.002 0.003 0.008 0.017 0.022 0.027
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.141 0.141 0.141 0.141 0.141 0.141 0.141 0.141 0.141
Vy -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020
Vz 0.844 0.682 0.519 0.194 0.032 -0.131 | -0.456 | -0.618 | -0.781
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.29 0.13 0.02 -0.13 -0.15 -0.14 -0.02 0.08 0.22
Mz -0.02 -0.02 -0.01 0.00 0.00 0.00 0.01 0.02 0.02
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.225m | 0.450m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N54/N38 | Peso proprio N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.006 | -0.004 | -0.001 0.001 0.003 0.005 0.007 0.009 0.011
Vz -0.025 | -0.020 | -0.014 | -0.009 | -0.003 0.003 0.008 0.014 0.019
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Esforcos em barras, por hipoteses/acoes
Posi¢cdes na barra

Barra Hipo6tese Esforco

0.000 m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m

Vi N 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109

Vy 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024

Vz 0.697 0.513 0.329 0.145 -0.038 -0.222 -0.406 -0.589 -0.773

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.20 0.07 -0.03 -0.08 -0.09 -0.06 0.01 0.12 0.27

Mz 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.02

Esforcos em barras, por hipéteses/acoes
Posi¢cdes na barra

Barra Hipotese Esforco
0.000 m | 0.205m | 0.410m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N38/N57 | Peso proprio N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.004 0.006 0.008
Vz -0.023 | -0.018 | -0.013 | -0.002 0.003 0.008 0.018 0.023 0.028
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.137 0.137 0.137 0.137 0.137 0.137 0.137 0.137 0.137
Vy -0.026 | -0.026 | -0.026 | -0.026 | -0.026 | -0.026 | -0.026 | -0.026 | -0.026
Vz 0.856 0.688 0.520 0.185 0.017 -0.151 | -0.486 | -0.654 | -0.821
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.29 0.13 0.01 -0.14 -0.16 -0.14 -0.01 0.11 0.26
Mz -0.03 -0.02 -0.02 0.00 0.00 0.01 0.02 0.02 0.03

Esforcos em barras, por hipoteses/acoes
Posi¢des na barra

Barra Hipo6tese Esforco

0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m| 1.084 m | 1.301 m | 1.518 m | 1.735 m

N57/N43 | Peso préprio N 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Vy -0.006 -0.004 -0.002 0.000 0.002 0.004 0.006 0.008 0.010

Vz -0.027 -0.022 -0.016 -0.011 -0.005 0.000 0.005 0.011 0.016

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vi N 0.116 0.116 0.116 0.116 0.116 0.116 0.116 0.116 0.116

Vy 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046

Vz 0.804 0.627 0.450 0.272 0.095 -0.082 -0.259 -0.437 -0.614

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.25 0.09 -0.02 -0.10 -0.14 -0.14 -0.11 -0.03 0.08

Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

Esforcos em barras, por hipoteses/acoes

L Posicbes na barra
Barra Hipotese Esforco

0.000m [ 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m

N6/N66 |Peso proprio N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.010 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.004 0.006 0.007

Vz 0.019 0.015 0.010 0.000 -0.004 | -0.009 | -0.019 | -0.024 | -0.028

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.01 0.01

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

V1 N 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160

Vy -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036

Pagina 56



Relatorios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipéteses/acoes
. Posi¢Bes na barra
Barra Hipotese Esforco
0.000 m | 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
Vz -0.707 | -0.550 | -0.393 | -0.078 0.079 0.237 0.551 0.709 0.866
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.11 0.01 0.10 0.19 0.19 0.16 0.01 -0.11 -0.26
Mz -0.03 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.03
Esforcos em barras, por hipéteses/acoes
. Posi¢cdes na barra
Barra Hipotese Esforco
0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m| 1.117m | 1.489 m | 1.676 m | 1.862 m
N66/N10 | Peso proprio N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.007 | -0.005 | -0.003 0.000 0.002 0.004 0.007 0.009 0.011
Vz 0.026 0.021 0.017 0.008 0.003 -0.002 | -0.011 | -0.016 | -0.020
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 0.121 0.121 0.121 0.121 0.121 0.121 0.121 0.121 0.121
Vy 0.032 0.032 0.032 0.032 0.032 0.032 0.032 0.032 0.032
Vz -0.738 | -0.586 | -0.434 | -0.129 0.023 0.175 0.479 0.631 0.783
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.23 -0.11 -0.02 0.09 0.10 0.08 -0.04 -0.14 -0.28
Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.03
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.199 m | 0.398 m | 0.795 m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N10/N63 | Peso proprio N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.003 0.005 0.007
Vz 0.022 0.017 0.012 0.002 -0.003 | -0.008 | -0.017 | -0.022 | -0.027
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 0.141 0.141 0.141 0.141 0.141 0.141 0.141 0.141 0.141
Vy -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020
Vz -0.844 | -0.682 | -0.519 | -0.194 | -0.032 0.131 0.456 0.618 0.781
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.29 -0.13 -0.02 0.13 0.15 0.14 0.02 -0.08 -0.22
Mz -0.02 -0.02 -0.01 0.00 0.00 0.00 0.01 0.02 0.02
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.225m | 0.450m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N63/N15 | Peso proprio N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.006 | -0.004 | -0.001 0.001 0.003 0.005 0.007 0.009 0.011
Vz 0.025 0.020 0.014 0.009 0.003 -0.003 | -0.008 | -0.014 | -0.019
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109
Vy 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024
Vz -0.697 | -0.513 | -0.329 | -0.145 0.038 0.222 0.406 0.589 0.773
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acoes
Posi¢cdes na barra

Barra Hipo6tese Esforco
0.000 m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
My -0.20 -0.07 0.03 0.08 0.09 0.06 -0.01 -0.12 -0.27
Mz 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.02

Esforcos em barras, por hipdteses/acgoes
Posi¢cdes na barra

Barra Hipotese Esforco
0.000 m | 0.205m | 0.410m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N15/N60 | Peso proprio N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.004 0.006 0.008
Vz 0.023 0.018 0.013 0.002 -0.003 | -0.008 | -0.018 | -0.023 | -0.028
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.137 0.137 0.137 0.137 0.137 0.137 0.137 0.137 0.137
Vy -0.026 | -0.026 | -0.026 | -0.026 | -0.026 | -0.026 | -0.026 | -0.026 | -0.026
Vz -0.856 | -0.688 | -0.520 | -0.185 | -0.017 0.151 0.486 0.654 0.821
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.29 -0.13 -0.01 0.14 0.16 0.14 0.01 -0.11 -0.26
Mz -0.03 -0.02 -0.02 0.00 0.00 0.01 0.02 0.02 0.03

Esforcos em barras, por hipoteses/acoes
Posi¢cdes na barra

Barra Hipo6tese Esforco

0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m| 1.084 m | 1.301 m | 1.518 m | 1.735 m

N60/N20 | Peso préprio N 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Vy -0.006 -0.004 -0.002 0.000 0.002 0.004 0.006 0.008 0.010

Vz 0.027 0.022 0.016 0.011 0.005 0.000 -0.005 -0.011 -0.016

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vi N 0.116 0.116 0.116 0.116 0.116 0.116 0.116 0.116 0.116

Vy 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046

Vz -0.804 -0.627 -0.450 -0.272 -0.095 0.082 0.259 0.437 0.614

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.25 -0.09 0.02 0.10 0.14 0.14 0.11 0.03 -0.08

Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

Esforcos em barras, por hipéteses/acoes
Posi¢cdes na barra

Barra Hipotese Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m

N11/N10 | Peso proprio N -0.004 | -0.002 0.000 0.001 0.003 0.005 0.007 0.009 0.011
Vy 0.017 0.013 0.008 0.003 -0.002 | -0.007 | -0.011 | -0.016 | -0.021

Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

Vi N -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134

Vy 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062

Vz 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 -0.01

Mz 0.06 0.04 0.03 0.02 0.01 0.00 -0.02 -0.03 -0.04
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Data: 19/04/18

Esforcos em barras, por hipéteses/acoes

., Posi¢bes na barra
Barra Hipotese Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N10/N8 |Peso proprio N 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019 0.020
Vy 0.020 0.015 0.010 0.006 0.001 -0.004 | -0.009 | -0.014 | -0.018
Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N -0.641 -0.641 -0.641 -0.641 -0.641 -0.641 -0.641 -0.641 -0.641
Vy 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027
Vz 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.02
Mz 0.02 0.02 0.01 0.01 0.00 0.00 -0.01 -0.02 -0.02
Esforcos em barras, por hipéteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N16/N15 | Peso préprio N -0.004 -0.002 0.000 0.001 0.003 0.005 0.007 0.009 0.010
Vy 0.017 0.013 0.008 0.003 -0.002 -0.007 -0.011 -0.016 -0.021
Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Vi N -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134 -1.134
Vy 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062
Vz -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 -0.012
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.01
Mz 0.06 0.04 0.03 0.02 0.01 0.00 -0.02 -0.03 -0.04
Esforcos em barras, por hipéteses/acoes
., Posi¢bes na barra
Barra Hipotese Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N15/N9 |Peso proprio N 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019 0.020
Vy 0.020 0.015 0.010 0.006 0.001 -0.004 | -0.009 | -0.014 | -0.018
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V1 N -0.642 -0.642 -0.642 -0.642 -0.642 -0.642 -0.642 -0.642 -0.642
Vy 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027
Vz -0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
Mz 0.02 0.02 0.01 0.01 0.00 0.00 -0.01 -0.02 -0.02
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000m | 0.199m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N49/N51 | Peso préprio N 0.013 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.027
Vy 0.012 0.007 0.002 -0.003 -0.007 -0.012 -0.017 -0.022 -0.027
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acoes

Posi¢cdes na barra

Barra Hipo6tese Esforco
0.000 m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Vi N -0.026 -0.026 -0.026 -0.026 -0.026 -0.026 -0.026 -0.026 -0.026
Vy 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083
Vz -0.009 -0.009 -0.009 -0.009 -0.009 -0.009 -0.009 -0.009 -0.009
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz 0.00 -0.02 -0.03 -0.05 -0.07 -0.08 -0.10 -0.12 -0.13

Esforcos em barras, por hipéteses/acgoes

Posi¢cdes na barra

Barra Hipotese Esforco
0.040 m | 0.239 m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m
N51/N50 | Peso proprio N -0.029 | -0.027 | -0.025 | -0.023 | -0.022 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.032 0.027 0.022 0.018 0.013 0.008 0.003 -0.002 | -0.007
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051
Vy -0.034 | -0.034 | -0.034 | -0.034 | -0.034 | -0.034 | -0.034 | -0.034 | -0.034
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00 0.00

Esforcos em barras, por hipoteses/acoes

Posi¢cdes na barra

Barra Hipo6tese Esforco
0.000 m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N52/N54 | Peso préprio N 0.013 0.015 0.017 0.018 0.020 0.022 0.024 0.026 0.028
Vy 0.014 0.009 0.004 -0.001 -0.006 -0.011 -0.016 -0.021 -0.026
Vz -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Vi N -0.032 -0.032 -0.032 -0.032 -0.032 -0.032 -0.032 -0.032 -0.032
Vy 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061
Vz -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 -0.01 -0.03 -0.04 -0.05 -0.06 -0.07 -0.09 -0.10

Esforcos em barras, por hipéteses/acgoes

. Posi¢cdes na barra
Barra Hipotese Esforco
0.040m | 0.239m | 0.439 m | 0.638 m | 0.837 m| 1.037 m | 1.236 m | 1.435 m | 1.634 m
N54/N53 | Peso proprio N -0.029 -0.027 -0.025 -0.023 -0.021 -0.020 -0.018 -0.016 -0.014
Vy 0.030 0.025 0.020 0.015 0.010 0.005 0.000 -0.005 -0.010
Vz -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040 m | 0.239m | 0.439 m | 0.638 m | 0.837 m| 1.037 m | 1.236 m | 1.435m | 1.634 m
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051
Vy -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Vz -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Esforcos em barras, por hipéteses/acoes
. Posi¢cdes na barra
Barra Hipotese Esforco
0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N55/N57 | Peso proprio N 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.025 0.027
Vy 0.012 0.007 0.002 -0.003 | -0.007 | -0.012 | -0.017 | -0.022 | -0.027
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
V1 N -0.027 -0.027 -0.027 -0.027 -0.027 -0.027 -0.027 -0.027 -0.027
Vy 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 -0.02 -0.03 -0.05 -0.07 -0.08 -0.10 -0.12 -0.13
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040 m | 0.239m | 0.439 m | 0.638 m | 0.837 m| 1.037 m | 1.236 m| 1.435m | 1.634 m
N57/N56 | Peso préprio N -0.029 | -0.027 | -0.025 | -0.023 | -0.022 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.032 0.027 0.022 0.018 0.013 0.008 0.003 -0.002 | -0.007
Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053
Vy -0.035 | -0.035 | -0.035 | -0.035 | -0.035 | -0.035 | -0.035 | -0.035 | -0.035
Vz -0.009 | -0.009 | -0.009 | -0.009 | -0.009 | -0.009 | -0.009 | -0.009 | -0.009
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
Mz -0.05 -0.05 -0.04 -0.03 -0.02 -0.02 -0.01 0.00 0.00
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N59/N60 | Peso proprio N 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.025 0.027
Vy 0.012 0.007 0.002 -0.003 | -0.007 | -0.012 | -0.017 | -0.022 | -0.027
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por hipoteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000 m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
V1 N -0.027 | -0.027 | -0.027 | -0.027 | -0.027 | -0.027 | -0.027 | -0.027 | -0.027
Vy 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 -0.02 -0.03 -0.05 -0.07 -0.08 -0.10 -0.12 -0.13
Esforcos em barras, por hipéteses/acoes
. Posi¢cdes na barra
Barra Hipotese Esforco
0.040 m | 0.239 m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m
N60/N58 | Peso proprio N -0.029 | -0.027 | -0.025 | -0.023 | -0.022 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.032 0.027 0.022 0.018 0.013 0.008 0.003 -0.002 | -0.007
Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053
Vy -0.035 | -0.035 | -0.035 | -0.035 | -0.035 | -0.035 | -0.035 | -0.035 | -0.035
Vz 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Mz -0.05 -0.05 -0.04 -0.03 -0.02 -0.02 -0.01 0.00 0.00
Esforcos em barras, por hipoteses/acoes
L Posi¢des na barra
Barra Hipotese Esforco
0.000 m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N62/N63 | Peso préprio N 0.013 0.015 0.017 0.018 0.020 0.022 0.024 0.026 0.028
Vy 0.014 0.009 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.021 | -0.026
Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
V1 N -0.032 | -0.032 | -0.032 | -0.032 | -0.032 | -0.032 | -0.032 | -0.032 | -0.032
Vy 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061
Vz 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 -0.01 -0.03 -0.04 -0.05 -0.06 -0.07 -0.09 -0.10
Esforcos em barras, por hipéteses/acgoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.040 m | 0.239 m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m
N63/N61 | Peso proprio N -0.029 | -0.027 | -0.025 | -0.023 | -0.021 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.030 0.025 0.020 0.015 0.010 0.005 0.000 -0.005 | -0.010
Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
V1 N 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051
Vy -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acoes
Posi¢cdes na barra

Barra Hipo6tese Esforco
0.040 m | 0.239m | 0.439 m | 0.638 m | 0.837 m| 1.037 m | 1.236 m | 1.435m | 1.634 m

Vz 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Esforcos em barras, por hipéteses/acoes
L Posi¢cdes na barra
Barra Hipotese Esforco
0.000m | 0.199m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m

N65/N66 | Peso proprio N 0.013 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.027
vy 0.012 0.007 0.002 -0.003 | -0.007 -0.012 -0.017 -0.022 -0.027

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Vi N -0.026 -0.026 | -0.026 -0.026 | -0.026 -0.026 | -0.026 -0.026 | -0.026

Vy 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083

Vz 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Mz 0.00 -0.02 -0.03 -0.05 -0.07 -0.08 -0.10 -0.12 -0.13

Esforcos em barras, por hipoteses/acoes

Posi¢cdes na barra

Barra Hipo6tese Esforco
0.040 m | 0.239 m | 0.439 m | 0.638 m | 0.837 m| 1.037 m | 1.236 m | 1.435m | 1.634 m
N66/N64 | Peso préoprio N -0.029 -0.027 -0.025 -0.023 -0.022 -0.020 -0.018 -0.016 -0.014
Vy 0.032 0.027 0.022 0.018 0.013 0.008 0.003 -0.002 -0.007
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Vi N 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051
Vy -0.034 -0.034 -0.034 -0.034 -0.034 -0.034 -0.034 -0.034 -0.034
Vz -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00 0.00

Esforcos em barras, por hipdéteses/acoes

PosicBes na barra
0.000 m|0.231 m|0.463 m |0.694 m|0.925 m
N67/N57 | Peso proprio N -0.159 | -0.153 | -0.146 | -0.140 | -0.134
Vy 0.000 0.000 0.000 0.000 0.000
Vz 0.026 0.026 0.026 0.026 0.026
Mt 0.00 0.00 0.00 0.00 0.00

Barra Hipotese |Esforco

My 0.02 0.01 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00
V1 N 1.685 1.685 1.685 1.685 1.685

Vy 0.014 0.014 0.014 0.014 0.014
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acdes

Posicdes na barra
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
Vz 0.472 0.472 0.472 0.472 0.472

Barra Hipotese |Esforco

Mt 0.00 0.00 0.00 0.00 0.00
My 0.35 0.24 0.13 0.02 -0.09
Mz 0.00 0.00 0.00 0.00 -0.01

Esforcos em barras, por hipoteses/acdes

Posi¢cdes na barra
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
N68/N54 | Peso proprio N -0.152 | -0.146 | -0.140 | -0.134 | -0.128
Vy -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vz 0.027 0.027 0.027 0.027 0.027

Barra Hipotese |Esforco

Mt 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.01 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 1.486 1.486 1.486 1.486 1.486

Vy 0.033 0.033 0.033 0.033 0.033
Vz 0.424 0.424 0.424 0.424 0.424

Mt 0.00 0.00 0.00 0.00 0.00
My 0.29 0.19 0.10 0.00 -0.10
Mz 0.01 0.00 0.00 -0.01 -0.02

Esforcos em barras, por hipoteses/acdes

Posicdes na barra
0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N69/N51 | Peso proprio N -0.158 | -0.152 | -0.146 | -0.140 | -0.133
Vy -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vz 0.026 0.026 0.026 0.026 0.026

Barra Hipotese |Esforco

Mt 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 1.661 1.661 1.661 1.661 1.661

Vy 0.050 0.050 0.050 0.050 0.050
Vz 0.470 0.470 0.470 0.470 0.470

Mt 0.00 0.00 0.00 0.00 0.00
My 0.35 0.24 0.13 0.02 -0.09
Mz 0.02 0.01 -0.01 -0.02 -0.03
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acdes

Posicdes na barra
0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N70/N60 | Peso proéprio N -0.159 | -0.153 | -0.146 | -0.140 | -0.134
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.026 | -0.026 | -0.026 | -0.026 | -0.026
Mt 0.00 0.00 0.00 0.00 0.00

Barra Hipotese |Esforco

My -0.02 -0.01 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 1.685 1.685 1.685 1.685 1.685

Vy 0.014 0.014 0.014 0.014 0.014
Vz -0.472 | -0.472 | -0.472 | -0.472 | -0.472
Mt 0.00 0.00 0.00 0.00 0.00
My -0.35 -0.24 -0.13 -0.02 0.09
Mz 0.00 0.00 0.00 0.00 -0.01

Esforcos em barras, por hipoteses/acdes

Posicdes na barra
0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N71/N63 | Peso proprio N -0.152 | -0.146 | -0.140 | -0.134 | -0.128
Vy -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vz -0.027 | -0.027 | -0.027 | -0.027 | -0.027
Mt 0.00 0.00 0.00 0.00 0.00

Barra Hipotese |Esforco

My -0.02 -0.01 -0.01 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 1.486 1.486 1.486 1.486 1.486

Vy 0.033 0.033 0.033 0.033 0.033
Vz -0.424 | -0.424 | -0.424 | -0.424 | -0.424
Mt 0.00 0.00 0.00 0.00 0.00
My -0.29 -0.19 -0.10 0.00 0.10
Mz 0.01 0.00 0.00 -0.01 -0.02

Esforcos em barras, por hipoteses/acdes

Posicdes na barra
0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N72/N66 | Peso proprio N -0.158 | -0.152 | -0.146 | -0.140 | -0.133
Vy -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vz -0.026 | -0.026 | -0.026 | -0.026 | -0.026
Mt 0.00 0.00 0.00 0.00 0.00

Barra Hipotese |Esforco

My -0.02 -0.01 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
Vi N 1.661 1.661 1.661 1.661 1.661

Vy 0.050 0.050 0.050 0.050 0.050
Vz -0.470 | -0.470 | -0.470 | -0.470 | -0.470
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por hipoteses/acdes

Posicdes na barra
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
Mt 0.00 0.00 0.00 0.00 0.00
My -0.35 -0.24 -0.13 -0.02 0.09
Mz 0.02 0.01 -0.01 -0.02 -0.03

Barra Hipotese |Esforco

2.3.2.1.2.- Combinacgbes

Esforcos em barras, por combinacéo

Combinacgdo Posi¢des na barra
Barra . — Esforco
Tipo Descrigao 0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N1/N3 | Aco dobrado |PP N -0.105 | -0.100 | -0.095 | -0.090 | -0.085 | -0.080 | -0.075 | -0.070 | -0.065
Vy 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Vz 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
1.25-PP N -0.131 | -0.125 | -0.119 | -0.113 | -0.106 | -0.100 | -0.094 | -0.088 | -0.082
Vy 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017
Vz 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
Mz 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02
PP+1.4-V1 N 0.889 0.894 0.899 0.903 0.908 0.913 0.918 0.923 0.928
Vy -0.259 | -0.259 -0.259 | -0.259 -0.259 | -0.259 -0.259 | -0.259 -0.259
Vz -0.014 | -0.014 | -0.014 | -0.014 | -0.014 | -0.014 | -0.014 | -0.014 | -0.014
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00
Mz -0.13 -0.08 -0.03 0.02 0.06 0.11 0.16 0.21 0.26
1.25-PP+1.4-V1 N 0.862 0.869 0.875 0.881 0.887 0.893 0.900 0.906 0.912
Vy -0.256 | -0.256 | -0.256 | -0.256 | -0.256 | -0.256 | -0.256 | -0.256 | -0.256
Vz -0.012 | -0.012 -0.012 | -0.012 -0.012 | -0.012 -0.012 | -0.012 -0.012
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00
Mz -0.13 -0.08 -0.03 0.02 0.06 0.11 0.16 0.21 0.25

Esforcos em barras, por combinagédo

Combinacéo Posigdes na barra
Barra . — Esforco

Tipo Descrigcéo 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N4/N6 | Ago dobrado |PP N -0.012 | -0.010 | -0.008 | -0.007 -0.005 | -0.003 | -0.001 0.000 0.003
Vy 0.018 0.013 0.008 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.020

Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

1.25-PP N -0.015 | -0.013 | -0.010 | -0.008 | -0.006 | -0.004 | -0.001 0.000 0.003

Vy 0.022 0.016 0.010 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026

Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

PP+1.4-V1 N -0.696 | -0.694 | -0.692 | -0.690 | -0.688 | -0.687 -0.685 | -0.684 | -0.681

Vy 0.056 0.051 0.046 0.041 0.036 0.032 0.027 0.022 0.017

Vz -0.125 -0.125 -0.125 -0.125 -0.125 -0.125 -0.125 -0.125 -0.125

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.13 -0.11 -0.09 -0.06 -0.04 -0.01 0.01 0.03 0.06

Mz 0.04 0.03 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.02
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacéo
Combinacgdo Posi¢des na barra
Barra . — Esforco

Tipo Descrigao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
1.25-PP+1.4-V1 N -0.699 -0.696 -0.694 -0.692 -0.690 -0.687 -0.685 -0.684 -0.681

Vy 0.060 0.054 0.048 0.042 0.036 0.030 0.024 0.018 0.012

Vz -0.125 -0.125 -0.125 -0.125 -0.125 -0.125 -0.125 -0.125 -0.125

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.13 -0.11 -0.09 -0.06 -0.04 -0.01 0.01 0.03 0.06

Mz 0.04 0.03 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.02

Esforcos em barras, por combinagédo
Combinacéo Posigdes na barra
Barra . — Esforco

Tipo Descrigéo 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N6/N3 | Aco dobrado |PP N -0.007 | -0.006 | -0.004 | -0.002 0.000 0.002 0.003 0.005 0.007
Vy 0.020 0.015 0.011 0.006 0.000 -0.004 | -0.009 | -0.013 | -0.018

Vz -0.002 | -0.002 -0.002 | -0.002 -0.002 | -0.002 -0.002 | -0.002 -0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.009 | -0.007 -0.005 | -0.003 0.000 0.002 0.004 0.006 0.009

Vy 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.011 | -0.017 -0.023

Vz -0.002 | -0.002 -0.002 | -0.002 -0.002 | -0.002 -0.002 | -0.002 -0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N -0.370 | -0.369 | -0.367 | -0.365 | -0.363 | -0.361 -0.360 | -0.358 | -0.356

Vy 0.037 0.032 0.027 0.022 0.016 0.013 0.008 0.003 -0.002

Vz -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.04 -0.02 0.00 0.02 0.04 0.06 0.08 0.09 0.11

Mz 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01

1.25-PP+1.4-V1 N -0.372 | -0.370 | -0.368 | -0.366 | -0.363 | -0.361 -0.359 | -0.356 | -0.354

Vy 0.042 0.036 0.030 0.024 0.016 0.012 0.006 0.000 -0.006

Vz -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.04 -0.02 0.00 0.02 0.04 0.06 0.08 0.09 0.11

Mz 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01

Esforcos em barras, por combinacao

Combinacgao Posi¢cdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m|0.350 m
N2/N4 | Aco dobrado | PP N -0.081 | -0.077 | -0.072

Vy 0.094 0.094 0.094
Vz 0.001 0.001 0.001

Mt 0.00 0.00 0.00

My 0.00 0.00 0.00

Mz 0.01 -0.01 -0.02
1.25-PP N -0.102 | -0.096 | -0.090

Vy 0.117 0.117 0.117
Vz 0.002 0.002 0.002

Mt 0.00 0.00 0.00
My 0.01 0.01 0.01
Mz 0.01 -0.01 -0.03
PP+1.4-V1 N 0.533 0.537 0.542
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinacgao PosicGes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m|0.350 m
Vy -1.528 | -1.528 | -1.528
Vz -0.971 | -0.971 | -0.971
Mt 0.00 0.00 0.00
My -0.29 -0.12 0.05
Mz -0.16 0.11 0.38
1.25.-PP+1.4-V1 N 0.512 0.518 0.524
Vy -1.504 | -1.504 | -1.504
Vz -0.970 | -0.970 | -0.970
Mt 0.00 0.00 0.00
My -0.29 -0.12 0.05
Mz -0.16 0.11 0.37

Esforcos em barras, por combinacao

Combinacao PosicBes na barra
Barra - — Esforco
Tipo Descricao 0.000 m|0.231 m |0.463 m | 0.694 m | 0.925 m
N5/N6 | Aco dobrado | PP N -0.090 | -0.084 | -0.078 | -0.072 | -0.065

Vy 0.004 0.004 0.004 0.004 0.004
Vz 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.112 | -0.105 | -0.097 | -0.089 | -0.082
Vy 0.005 0.005 0.005 0.005 0.005
Vz 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 0.952 0.958 0.964 0.970 0.977
Vy -0.250 | -0.250 | -0.250 | -0.250 | -0.250
Vz -0.100 | -0.100 | -0.100 | -0.100 | -0.100
Mt 0.00 0.00 0.00 0.00 0.00
My -0.06 -0.04 -0.01 0.01 0.03
Mz -0.08 -0.02 0.04 0.10 0.15

1.25-PP+1.4-V1 N 0.930 0.937 0.945 0.953 0.960
Vy -0.249 | -0.249 | -0.249 | -0.249 | -0.249
Vz -0.100 | -0.100 | -0.100 | -0.100 | -0.100
Mt 0.00 0.00 0.00 0.00 0.00
My -0.06 -0.04 -0.01 0.01 0.03
Mz -0.08 -0.02 0.04 0.10 0.15
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacéo

Combinagéo Posi¢des na barra
Barra . — Esforco
Tipo Descrigao 0.000 m | 0.192m | 0.385m | 0.770 m | 0.962 m | 1.155m | 1.540 m | 1.732 m | 1.925 m
N3/N64 | Ago dobrado |PP N -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016
Vy -0.011 | -0.009 | -0.007 | -0.004 | -0.002 0.000 0.004 0.005 0.007
Vz 0.044 0.039 0.034 0.025 0.020 0.015 0.005 0.000 -0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.00 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020
Vy -0.013 | -0.011 | -0.009 | -0.004 | -0.002 0.000 0.004 0.007 0.009
Vz 0.055 0.049 0.043 0.031 0.025 0.019 0.007 0.000 -0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.00 -0.02 -0.02 -0.03 -0.03 -0.03 -0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.162 0.162 0.162 0.162 0.162 0.162 0.162 0.162 0.162
Vy -0.042 | -0.040 | -0.038 | -0.035 | -0.033 | -0.031 | -0.027 | -0.026 | -0.024
Vz -0.877 | -0.771 | -0.666 | -0.455 | -0.350 | -0.244 | -0.034 0.071 0.177
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.25 -0.09 0.05 0.27 0.34 0.40 0.46 0.45 0.43
Mz -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.03 0.04
1.25-PP+1.4-V1 N 0.158 0.158 0.158 0.158 0.158 0.158 0.158 0.158 0.158
Vy -0.044 | -0.042 | -0.040 | -0.035 | -0.033 | -0.031 | -0.027 | -0.024 | -0.022
Vz -0.866 | -0.762 | -0.657 | -0.449 | -0.345 | -0.241 | -0.032 0.071 0.176
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.24 -0.09 0.05 0.26 0.34 0.40 0.45 0.45 0.42
Mz -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.03 0.04

Esforcos em barras, por combinagédo

Combinacéo Posigdes na barra
Barra . — Esforco

Tipo Descrigcéo 0.000 m | 0.186 m | 0.372 m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
N64/N8 | Ao dobrado |PP N -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Vy -0.007 | -0.005 | -0.003 0.000 0.002 0.003 0.007 0.009 0.010

Vz -0.011 | -0.016 | -0.020 | -0.030 | -0.034 | -0.039 | -0.048 | -0.053 | -0.057

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.02 0.03 0.04

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019

Vy -0.009 | -0.007 | -0.004 0.000 0.002 0.004 0.009 0.011 0.013

Vz -0.014 | -0.020 | -0.026 | -0.037 | -0.043 | -0.049 | -0.060 | -0.066 | -0.072

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.03 -0.03 -0.02 -0.01 0.00 0.00 0.02 0.04 0.05

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

PP+1.4-V1 N 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160

Vy 0.033 0.035 0.036 0.040 0.042 0.043 0.047 0.048 0.050

Vz 0.122 0.224 0.326 0.530 0.632 0.734 0.938 1.039 1.141

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.43 0.40 0.34 0.18 0.08 -0.05 -0.36 -0.55 -0.75

Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

1.25-PP+1.4-V1 N 0.156 0.156 0.156 0.156 0.156 0.156 0.156 0.156 0.156

Vy 0.031 0.033 0.035 0.040 0.042 0.044 0.048 0.051 0.053

Vz 0.120 0.220 0.321 0.523 0.623 0.724 0.926 1.026 1.127

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.42 0.39 0.34 0.18 0.08 -0.05 -0.36 -0.54 -0.74

Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

Pagina 69



> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacéo
Combinagéo Posi¢des na barra
Barra . — Esforco
Tipo Descrigao 0.000m | 0.199m | 0.398 m | 0.795m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N8/N61 | Ago dobrado | PP N -0.013 -0.013 -0.013 -0.013 -0.013 -0.013 -0.013 -0.013 -0.013
Vy -0.011 -0.009 -0.007 -0.003 -0.002 0.000 0.004 0.006 0.008
Vz 0.051 0.046 0.042 0.032 0.027 0.022 0.012 0.007 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.02 0.00 0.00 -0.01 -0.01 -0.02 -0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017
Vy -0.014 -0.011 -0.009 -0.004 -0.002 0.000 0.005 0.007 0.010
Vz 0.064 0.058 0.052 0.040 0.033 0.027 0.015 0.009 0.003
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.05 0.03 0.02 0.00 0.00 -0.01 -0.02 -0.02 -0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.112 0.112 0.112 0.112 0.112 0.112 0.112 0.112 0.112
Vy -0.044 -0.042 -0.040 -0.037 -0.035 -0.033 -0.029 -0.027 -0.025
Vz -1.030 -0.921 -0.812 -0.594 -0.486 -0.377 -0.159 -0.050 0.058
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.69 -0.50 -0.33 -0.05 0.06 0.15 0.25 0.27 0.27
Mz -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.02 0.03
1.25-PP+1.4-V1 N 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109
Vy -0.047 -0.044 -0.042 -0.037 -0.035 -0.033 -0.028 -0.026 -0.024
Vz -1.017 -0.909 -0.802 -0.587 -0.479 -0.371 -0.156 -0.049 0.059
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.68 -0.49 -0.32 -0.05 0.06 0.14 0.25 0.27 0.27
Mz -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.02 0.03
Esforcos em barras, por combinagédo
Combinacéo Posigdes na barra
Barra . — Esforco
Tipo Descrigcéo 0.000 m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N61/N9 | Aco dobrado |PP N -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Vy -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010
Vz -0.007 | -0.013 | -0.018 | -0.024 | -0.030 | -0.035 | -0.041 | -0.046 | -0.052
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 -0.01 -0.01 0.00 0.01 0.02 0.03 0.04
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016
Vy -0.008 | -0.005 | -0.003 0.000 0.002 0.005 0.008 0.010 0.013
Vz -0.009 | -0.016 | -0.023 | -0.030 | -0.037 | -0.044 | -0.051 | -0.058 | -0.065
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.02 -0.01 -0.01 0.00 0.01 0.02 0.03 0.05
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4.-V1 N 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117
Vy 0.032 0.034 0.036 0.038 0.040 0.042 0.044 0.046 0.048
Vz 0.046 0.169 0.292 0.415 0.538 0.661 0.784 0.907 1.030
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.27 0.25 0.20 0.12 0.01 -0.12 -0.29 -0.48 -0.70
Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04
1.25-PP+1.4-V1 N 0.113 0.113 0.113 0.113 0.113 0.113 0.113 0.113 0.113
Vy 0.030 0.033 0.035 0.038 0.040 0.043 0.046 0.048 0.051
Vz 0.044 0.166 0.287 0.409 0.531 0.652 0.774 0.896 1.017
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.27 0.24 0.19 0.12 0.01 -0.12 -0.28 -0.47 -0.69
Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04
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> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacéo
Combinagéo Posi¢des na barra
Barra . — Esforco
Tipo Descrigao 0.000 m | 0.205m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N9/N58 | Ago dobrado | PP N -0.016 -0.016 -0.016 -0.016 -0.016 -0.016 -0.016 -0.016 -0.016
Vy -0.011 -0.009 -0.007 -0.003 -0.001 0.000 0.004 0.006 0.008
Vz 0.057 0.052 0.047 0.037 0.032 0.026 0.016 0.011 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.02 0.00 -0.01 -0.01 -0.02 -0.02 -0.03
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020
Vy -0.014 -0.011 -0.009 -0.004 -0.002 0.000 0.005 0.008 0.010
Vz 0.071 0.065 0.059 0.046 0.039 0.033 0.020 0.014 0.008
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.05 0.04 0.02 0.00 -0.01 -0.02 -0.03 -0.03 -0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.155 0.155 0.155 0.155 0.155 0.155 0.155 0.155 0.155
Vy -0.046 -0.044 -0.042 -0.038 -0.036 -0.035 -0.030 -0.029 -0.027
Vz -1.143 -1.030 -0.918 -0.693 -0.581 -0.469 -0.244 -0.132 -0.020
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.75 -0.52 -0.32 0.01 0.14 0.25 0.39 0.43 0.45
Mz -0.04 -0.03 -0.02 0.00 0.00 0.01 0.02 0.03 0.04
1.25-PP+1.4-V1 N 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151
Vy -0.048 -0.046 -0.044 -0.039 -0.037 -0.035 -0.029 -0.027 -0.025
Vz -1.128 -1.017 -0.906 -0.684 -0.573 -0.462 -0.240 -0.129 -0.018
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.74 -0.52 -0.32 0.01 0.14 0.24 0.39 0.42 0.44
Mz -0.04 -0.03 -0.02 0.00 0.00 0.01 0.02 0.03 0.03
Esforcos em barras, por combinagédo
Combinacéo Posigdes na barra
Barra . — Esforco
Tipo Descrigcéo 0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
N58/N7 | Aco dobrado |PP N -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Vy -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010
Vz 0.000 -0.006 | -0.012 | -0.017 | -0.022 | -0.028 | -0.033 | -0.039 | -0.044
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.03 -0.02 -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019
Vy -0.008 | -0.005 | -0.003 0.000 0.002 0.005 0.008 0.010 0.013
Vz 0.000 -0.008 | -0.015 | -0.021 | -0.028 | -0.035 | -0.041 | -0.048 | -0.055
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.03 -0.03 -0.03 -0.02 -0.02 -0.01 0.00 0.01 0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 0.168 0.168 0.168 0.168 0.168 0.168 0.168 0.168 0.168
Vy 0.033 0.035 0.037 0.039 0.041 0.043 0.045 0.047 0.049
Vz -0.074 0.043 0.162 0.281 0.399 0.518 0.637 0.755 0.874
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.44 0.45 0.43 0.38 0.30 0.20 0.08 -0.07 -0.25
Mz 0.04 0.03 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03
1.25-PP+1.4-V1 N 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164
Vy 0.031 0.034 0.036 0.039 0.041 0.044 0.046 0.049 0.051
Vz -0.074 0.042 0.159 0.276 0.394 0.511 0.629 0.746 0.863
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.44 0.44 0.42 0.37 0.30 0.20 0.08 -0.07 -0.24
Mz 0.04 0.03 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por combinacao

Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m|0.350 m
N12/N11 | Ago dobrado | PP N -0.139 | -0.135 | -0.130
Vy -0.016 | -0.016 | -0.016
Vz 0.020 0.020 0.020
Mt 0.00 0.00 0.00
My 0.01 0.01 0.00
Mz 0.00 0.00 0.00
1.25-PP N -0.174 | -0.168 | -0.162
Vy -0.020 | -0.020 | -0.020
Vz 0.025 0.025 0.025
Mt 0.00 0.00 0.00
My 0.01 0.01 0.00
Mz 0.00 0.00 0.00
PP+1.4-V1 N 1.206 1.211 1.216
Vy 0.256 0.256 0.256
Vz -2.232 | -2.232 | -2.232
Mt 0.00 0.00 0.00
My -0.67 -0.28 0.11
Mz 0.04 -0.01 -0.05
1.25-PP+1.4-V1 N 1.171 1.177 1.183
Vy 0.252 0.252 0.252
Vz -2.227 | -2.227 | -2.227
Mt 0.00 0.00 0.00
My -0.67 -0.28 0.11
Mz 0.04 -0.01 -0.05
Esforcos em barras, por combinacao
Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N13/N10 | Aco dobrado | PP N -0.114 | -0.108 | -0.102 | -0.095 | -0.089
Vy 0.000 0.000 0.000 0.000 0.000
Vz 0.004 0.004 0.004 0.004 0.004
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.142 | -0.135 | -0.127 | -0.119 | -0.112
Vy 0.000 0.000 0.000 0.000 0.000
Vz 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.283 2.289 2.295 2.301 2.307
Vy -0.021 | -0.021 | -0.021 | -0.021 | -0.021
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> Relatdrios
- Telhado UFVJM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinacgao PosicGes na barra
Barra : — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
Vz -0.236 | -0.236 | -0.236 | -0.236 | -0.236
Mt 0.00 0.00 0.00 0.00 0.00
My -0.14 -0.09 -0.03 0.02 0.08
Mz -0.01 0.00 0.00 0.01 0.01
1.25-PP+1.4-V1 N 2.254 2.262 2.270 2.277 2.285
Vy -0.021 | -0.021 | -0.021 | -0.021 | -0.021
Vz -0.235 | -0.235 | -0.235 | -0.235 | -0.235
Mt 0.00 0.00 0.00 0.00 0.00
My -0.14 -0.09 -0.03 0.02 0.08
Mz -0.01 0.00 0.00 0.01 0.01
Esforcos em barras, por combinacéo
Combinagéo Posi¢des na barra
Barra . — Esforco
Tipo Descrigao 0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N14/N8 | Ago dobrado |PP N -0.174 | -0.169 | -0.164 | -0.160 | -0.155 | -0.150 | -0.145 | -0.140 | -0.135
Vy -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
vz 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25.PP N -0.218 | -0.212 | -0.206 | -0.199 | -0.193 | -0.187 | -0.181 | -0.175 | -0.168
Vy -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
vz 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.285 | 2.290 | 2.295 | 2.300 | 2.305 | 2.310 | 2.315 | 2.320 | 2.325
Vy 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059
vz -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.05 -0.04 -0.03 -0.03 -0.02 -0.01 -0.01 0.00 0.01
Mz 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.04 -0.05 -0.06
1.25.PP+1.4-V1 N 2.242 | 2.248 | 2.254 | 2.260 | 2.266 | 2.273 | 2.279 | 2.285 | 2.291
Vy 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059
vz -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.05 -0.04 -0.03 -0.03 -0.02 -0.01 -0.01 0.00 0.01
Mz 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.05 -0.06
Esforcos em barras, por combinacao
Combinacao PosicBes na barra
Barra - — Esforco
Tipo Descricao 0.000 m|0.175 m | 0.350 m
N17/N16 | Aco dobrado | PP N -0.139 | -0.135 | -0.130
Vy 0.014 0.014 0.014
Vz 0.020 0.020 0.020
Mt 0.00 0.00 0.00
My 0.01 0.01 0.00
Mz 0.00 0.00 0.00
1.25-PP N -0.174 | -0.168 | -0.163
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por combinacao

Combinacgao

Posicdes na barra

Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m|0.350 m
Vy 0.018 0.018 0.018
Vz 0.025 0.025 0.025
Mt 0.00 0.00 0.00
My 0.01 0.01 0.00
Mz 0.00 0.00 0.00
PP+1.4-V1 N 1.208 1.213 1.218
Vy -0.272 | -0.272 | -0.272
Vz -2.231 | -2.231 | -2.231
Mt 0.00 0.00 0.00
My -0.67 -0.28 0.11
Mz -0.04 0.01 0.05
1.25-PP+1.4-V1 N 1.174 1.179 1.185
Vy -0.269 | -0.269 | -0.269
Vz -2.226 | -2.226 | -2.226
Mt 0.00 0.00 0.00
My -0.67 -0.28 0.11
Mz -0.04 0.01 0.05
Esforcos em barras, por combinacao
Combinacgao PosicBes na barra
Barra - — Esforco
Tipo Descricao 0.000 m|0.231 m |0.463 m | 0.694 m | 0.925 m
N18/N15 | Aco dobrado | PP N -0.114 | -0.108 | -0.102 | -0.095 | -0.089
Vy 0.001 0.001 0.001 0.001 0.001
Vz 0.004 0.004 0.004 0.004 0.004
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.142 | -0.135 | -0.127 | -0.119 | -0.112
Vy 0.002 0.002 0.002 0.002 0.002
Vz 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.284 2.291 2.297 2.303 2.309
Vy -0.039 | -0.039 | -0.039 | -0.039 | -0.039
Vz -0.236 | -0.236 | -0.236 | -0.236 | -0.236
Mt 0.00 0.00 0.00 0.00 0.00
My -0.14 -0.09 -0.03 0.02 0.08
Mz -0.01 0.00 0.01 0.02 0.03
1.25.-PP+1.4-V1 N 2.256 2.264 2.271 2.279 2.287
Vy -0.039 | -0.039 | -0.039 | -0.039 | -0.039
Vz -0.235 | -0.235 | -0.235 | -0.235 | -0.235
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
Mt 0.00 0.00 0.00 0.00 0.00
My -0.14 -0.09 -0.03 0.02 0.08
Mz -0.01 0.00 0.01 0.02 0.03
Esforcos em barras, por combinagédo
Combinacao Posigdes na barra
Barra . — Esforco
Tipo Descrig&o 0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N19/N9 | Ago dobrado |PP N -0.175 | -0.170 | -0.165 | -0.160 | -0.155 | -0.150 | -0.145 | -0.140 | -0.135
Vy 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003
vz 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25.pP N -0.218 | -0.212 | -0.206 | -0.200 | -0.193 | -0.187 | -0.181 | -0.175 | -0.169
Vy 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004
vz 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.287 | 2292 | 2297 | 2.302 | 2.307 | 2.312 | 2.317 | 2.322 | 2.327
Vy -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053
vz -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.05 -0.04 -0.03 -0.03 -0.02 -0.01 -0.01 0.00 0.01
Mz -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04 0.05
1.25-PP+1.4-V1 N 2.243 | 2250 | 2.256 | 2.262 | 2.268 | 2.274 | 2.281 | 2.287 | 2.293
Vy -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053
vz -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036 | -0.036
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.05 -0.04 -0.03 -0.03 -0.02 -0.01 -0.01 0.00 0.01
Mz -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04 0.05

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N21/N20 | Aco dobrado |PP N -0.012 | -0.010 | -0.008 | -0.006 | -0.005 | -0.003 | -0.001 0.000 0.003
Vy 0.018 0.013 0.008 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.021
Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1.25-PP N -0.015 | -0.013 | -0.010 | -0.008 | -0.006 | -0.004 | -0.001 0.000 0.003
Vy 0.022 0.016 0.010 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
PP+1.4-V1 N -0.671 | -0.669 | -0.667 | -0.665 | -0.663 | -0.662 | -0.660 | -0.659 | -0.656
Vy 0.055 0.050 0.045 0.041 0.036 0.031 0.026 0.021 0.017
Vz 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.127
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.14 0.11 0.09 0.06 0.04 0.01 -0.01 -0.03 -0.06
Mz 0.04 0.03 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.02
1.25-PP+1.4-V1 N -0.674 | -0.671 | -0.669 | -0.667 | -0.665 | -0.662 | -0.660 | -0.659 | -0.656
Vy 0.059 0.053 0.047 0.041 0.035 0.029 0.023 0.017 0.011
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m

Vz 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.14 0.11 0.09 0.06 0.04 0.01 -0.01 -0.03 -0.06

Mz 0.04 0.03 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.02

Esforcos em barras, por combinacdo
Combinagéo Posi¢des na barra
Barra . — Esforco
Tipo Descrigao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m

N20/N7 | Ago dobrado |PP N -0.007 | -0.005 | -0.003 | -0.001 0.000 0.002 0.004 0.006 0.008
Vy 0.020 0.015 0.011 0.006 0.000 -0.004 | -0.009 | -0.013 | -0.018

Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.008 | -0.006 | -0.004 | -0.002 0.000 0.003 0.005 0.007 0.010
Vy 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.011 | -0.017 | -0.023

Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N -0.377 | -0.376 | -0.374 | -0.372 | -0.371 | -0.368 | -0.366 | -0.365 | -0.363
Vy 0.036 0.031 0.027 0.022 0.016 0.012 0.007 0.003 -0.002

Vz 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.03 0.01 0.00 -0.02 -0.04 -0.06 -0.08 -0.10 -0.12

Mz 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01

1.25-PP+1.4-V1 N -0.379 | -0.377 | -0.374 | -0.372 | -0.371 | -0.368 | -0.365 | -0.363 | -0.361

Vy 0.041 0.035 0.029 0.023 0.016 0.011 0.005 -0.001 | -0.007

Vz 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.03 0.01 0.00 -0.02 -0.04 -0.06 -0.08 -0.10 -0.12

Mz 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01

Esforcos em barras, por combinacao

Combinacgao PosicBes na barra
Barra - — Esforco
Tipo Descricao 0.000 m|0.175 m |0.350 m
N22/N21 | Aco dobrado | PP N -0.082 | -0.077 | -0.073

Vy -0.094 | -0.094 | -0.094
Vz 0.002 0.002 0.002
Mt 0.00 0.00 0.00
My 0.00 0.00 0.00
Mz -0.01 0.01 0.02
1.25-PP N -0.102 | -0.096 | -0.091
Vy -0.118 | -0.118 | -0.118
Vz 0.003 0.003 0.003
Mt 0.00 0.00 0.00
My 0.01 0.01 0.01

Mz -0.01 0.01 0.03
PP+1.4-V1 N 0.532 0.537 0.542

Vy 1.517 1.517 1.517

Vz -0.949 | -0.949 | -0.949
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m|0.350 m
Mt 0.00 0.00 0.00
My -0.28 -0.12 0.05
Mz 0.16 -0.11 -0.37
1.25-PP+1.4-V1 N 0.512 0.518 0.523
Vy 1.493 1.493 1.493
Vz -0.949 | -0.949 | -0.949
Mt 0.00 0.00 0.00
My -0.28 -0.12 0.05
Mz 0.16 -0.11 -0.37

Esforcos em barras, por combinacao

Combinacao PosicBes na barra
Barra - — Esforco
Tipo Descricao 0.000 m|0.231 m |0.463 m | 0.694 m | 0.925 m
N23/N20 | Aco dobrado | PP N -0.086 | -0.080 | -0.074 | -0.068 | -0.062

Vy -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Vz 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.108 | -0.100 | -0.093 | -0.085 | -0.078
Vy -0.003 | -0.003 | -0.003 | -0.003 | -0.003
Vz 0.003 0.003 0.003 0.003 0.003
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 0.816 0.822 0.829 0.835 0.841
Vy 0.194 0.194 0.194 0.194 0.194
Vz -0.098 | -0.098 | -0.098 | -0.098 | -0.098
Mt 0.00 0.00 0.00 0.00 0.00
My -0.06 -0.04 -0.01 0.01 0.03
Mz 0.06 0.02 -0.03 -0.07 -0.12
1.25-PP+1.4-V1 N 0.795 0.802 0.810 0.818 0.825
Vy 0.194 0.194 0.194 0.194 0.194
Vz -0.097 | -0.097 | -0.097 | -0.097 | -0.097
Mt 0.00 0.00 0.00 0.00 0.00
My -0.06 -0.04 -0.01 0.01 0.03
Mz 0.06 0.02 -0.03 -0.07 -0.12
Esforcos em barras, por combinagédo
Combinacéo Posigdes na barra
Barra . — Esforco
Tipo Descrigédo 0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N24/N7 | Ago dobrado |PP N -0.105 | -0.100 | -0.095 | -0.090 | -0.085 | -0.080 | -0.076 | -0.071 | -0.066
Vy -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacéo
Combinagéo Posi¢des na barra
Barra . — Esforco
Tipo Descrigao 0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
Vz 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz -0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
1.25-PP N -0.132 -0.125 -0.119 -0.113 -0.107 -0.101 -0.094 -0.088 -0.082
Vy -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017
Vz 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
Mz -0.01 -0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.02
PP+1.4-V1 N 0.886 0.891 0.896 0.901 0.906 0.911 0.916 0.921 0.926
Vy 0.264 0.264 0.264 0.264 0.264 0.264 0.264 0.264 0.264
Vz -0.013 -0.013 -0.013 -0.013 -0.013 -0.013 -0.013 -0.013 -0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00
Mz 0.14 0.09 0.04 -0.01 -0.06 -0.11 -0.16 -0.21 -0.26
1.25-PP+1.4-V1 N 0.860 0.866 0.872 0.878 0.884 0.891 0.897 0.903 0.909
Vy 0.260 0.260 0.260 0.260 0.260 0.260 0.260 0.260 0.260
Vz -0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00
Mz 0.13 0.09 0.04 -0.01 -0.06 -0.11 -0.16 -0.21 -0.26
Esforcos em barras, por combinagédo
Combinacéo Posigdes na barra
Barra . — Esforco
Tipo Descrigcéo 0.000 m | 0.192m | 0.385m |0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N4/N65 | Aco dobrado |PP N -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095
Vy -0.012 | -0.010 | -0.008 | -0.004 | -0.003 0.000 0.003 0.004 0.006
Vz 0.049 0.044 0.039 0.030 0.025 0.020 0.011 0.006 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.03 0.02 0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119
Vy -0.015 | -0.012 | -0.010 | -0.006 | -0.003 0.000 0.003 0.006 0.008
Vz 0.061 0.055 0.049 0.037 0.031 0.026 0.014 0.008 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.03 0.02 0.01 -0.01 -0.01 -0.02 -0.03 -0.03 -0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 1.653 1.653 1.653 1.653 1.653 1.653 1.653 1.653 1.653
Vy -0.022 | -0.020 | -0.018 | -0.015 | -0.013 | -0.010 | -0.007 | -0.006 | -0.004
Vz -0.905 | -0.800 | -0.695 | -0.484 | -0.379 | -0.273 | -0.063 0.043 0.148
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.42 -0.25 -0.11 0.12 0.20 0.26 0.33 0.33 0.31
Mz -0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02
1.25-PP+1.4-V1 N 1.629 1.629 1.629 1.629 1.629 1.629 1.629 1.629 1.629
Vy -0.025 | -0.022 | -0.020 | -0.016 | -0.013 | -0.010 | -0.007 | -0.005 | -0.002
Vz -0.893 | -0.789 | -0.685 | -0.476 | -0.372 | -0.268 | -0.060 0.044 0.149
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.41 -0.25 -0.11 0.12 0.20 0.26 0.32 0.33 0.31
Mz -0.01 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
N65/N11 |Ago dobrado |PP N -0.095 -0.095 -0.095 -0.095 -0.095 -0.095 -0.095 -0.095 -0.095
Vy -0.006 | -0.005 | -0.003 0.000 0.002 0.004 0.008 0.009 0.011
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descricéo 0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
Vz -0.011 | -0.016 | -0.020 | -0.029 | -0.034 | -0.039 | -0.048 | -0.052 | -0.057

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.02 0.03 0.04

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119

Vy -0.008 | -0.006 | -0.004 0.000 0.003 0.005 0.009 0.012 0.014

Vz -0.014 | -0.019 | -0.025 | -0.037 | -0.042 | -0.048 | -0.060 | -0.066 | -0.071

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.03 -0.03 -0.02 -0.01 0.00 0.01 0.03 0.04 0.05

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

PP+1.4-V1 N 1.640 1.640 1.640 1.640 1.640 1.640 1.640 1.640 1.640

Vy 0.020 0.022 0.024 0.027 0.029 0.031 0.034 0.036 0.038

Vz 0.020 0.122 0.224 0.427 0.529 0.631 0.835 0.937 1.039

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.31 0.30 0.27 0.15 0.06 -0.05 -0.32 -0.49 -0.67

Mz 0.03 0.02 0.02 0.01 0.00 0.00 -0.02 -0.02 -0.03

1.25-PP+1.4-V1 N 1.617 1.617 1.617 1.617 1.617 1.617 1.617 1.617 1.617

Vy 0.019 0.021 0.023 0.027 0.030 0.032 0.036 0.038 0.041

Vz 0.017 0.118 0.219 0.420 0.521 0.622 0.823 0.924 1.025

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.31 0.30 0.26 0.15 0.06 -0.05 -0.32 -0.48 -0.66

Mz 0.03 0.02 0.02 0.01 0.00 0.00 -0.02 -0.02 -0.03

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.199m | 0.398 m | 0.795 m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N11/N62 | Aco dobrado |PP N -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078
Vy -0.011 | -0.009 | -0.008 | -0.004 | -0.002 0.000 0.003 0.005 0.007
Vz 0.053 0.048 0.044 0.034 0.029 0.024 0.014 0.009 0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.02 0.00 0.00 -0.01 -0.02 -0.02 -0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098
Vy -0.014 | -0.012 | -0.010 | -0.005 | -0.003 0.000 0.004 0.007 0.009
Vz 0.067 0.061 0.054 0.042 0.036 0.030 0.017 0.011 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.05 0.03 0.02 0.00 -0.01 -0.01 -0.02 -0.02 -0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365
Vy -0.031 | -0.029 | -0.028 | -0.024 | -0.022 | -0.020 | -0.017 | -0.015 | -0.013
Vz -0.990 | -0.881 | -0.772 | -0.554 | -0.446 | -0.337 | -0.119 | -0.010 0.098
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.61 -0.43 -0.26 0.00 0.10 0.18 0.27 0.28 0.27
Mz -0.03 -0.02 -0.01 0.00 0.00 0.00 0.01 0.02 0.02
1.25-PP+1.4-V1 N 1.346 1.346 1.346 1.346 1.346 1.346 1.346 1.346 1.346
Vy -0.034 | -0.032 | -0.030 | -0.025 | -0.023 | -0.020 | -0.016 | -0.013 | -0.011
Vz -0.976 | -0.869 | -0.761 | -0.546 | -0.438 | -0.331 | -0.116 | -0.008 0.100
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.61 -0.42 -0.26 0.00 0.10 0.17 0.26 0.28 0.27
Mz -0.03 -0.02 -0.01 0.00 0.00 0.01 0.01 0.02 0.02

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N62/N16 | Aco dobrado |PP N -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079
Vy -0.006 | -0.004 | -0.002 0.000 0.003 0.005 0.007 0.009 0.011
Vz -0.010 | -0.015 | -0.021 | -0.026 | -0.032 | -0.037 | -0.043 | -0.049 | -0.054
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Relatorios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
My -0.02 -0.02 -0.01 -0.01 0.00 0.01 0.01 0.02 0.04
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099
Vy -0.007 | -0.005 | -0.002 0.000 0.003 0.006 0.009 0.011 0.014
Vz -0.012 | -0.019 | -0.026 | -0.033 | -0.040 | -0.047 | -0.054 | -0.061 | -0.068
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.03 -0.02 -0.02 -0.01 0.00 0.01 0.02 0.03 0.05
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 1.359 1.359 1.359 1.359 1.359 1.359 1.359 1.359 1.359
Vy 0.019 0.021 0.023 0.025 0.028 0.030 0.032 0.034 0.036
Vz 0.000 0.123 0.246 0.369 0.492 0.615 0.738 0.861 0.984
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.27 0.26 0.22 0.15 0.05 -0.07 -0.23 -0.41 -0.61
Mz 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.03
1.25-PP+1.4-V1 N 1.339 1.339 1.339 1.339 1.339 1.339 1.339 1.339 1.339
Vy 0.018 0.020 0.023 0.025 0.028 0.031 0.033 0.036 0.039
Vz -0.003 0.119 0.241 0.362 0.484 0.606 0.727 0.849 0.971
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.27 0.25 0.21 0.15 0.05 -0.07 -0.22 -0.40 -0.60
Mz 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.03
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.205m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N16/N59 | Ago dobrado |PP N -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094
Vy -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.004 0.006 0.008
Vz 0.056 0.051 0.046 0.036 0.031 0.026 0.016 0.011 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.03 0.02 0.00 -0.01 -0.01 -0.02 -0.02 -0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118
Vy -0.014 | -0.012 | -0.010 | -0.005 | -0.002 0.000 0.005 0.007 0.010
Vz 0.070 0.064 0.058 0.045 0.039 0.032 0.020 0.013 0.007
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.05 0.04 0.02 0.00 -0.01 -0.01 -0.02 -0.03 -0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 1.648 1.648 1.648 1.648 1.648 1.648 1.648 1.648 1.648
Vy -0.033 | -0.031 | -0.029 | -0.025 | -0.023 | -0.021 | -0.018 | -0.016 | -0.014
Vz -1.046 | -0.934 | -0.822 | -0.597 | -0.485 | -0.373 | -0.148 | -0.036 0.077
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.68 -0.47 -0.29 0.00 0.11 0.20 0.31 0.32 0.32
Mz -0.03 -0.02 -0.01 0.00 0.00 0.01 0.02 0.02 0.02
1.25-PP+1.4-V1 N 1.625 1.625 1.625 1.625 1.625 1.625 1.625 1.625 1.625
Vy -0.036 | -0.033 | -0.031 | -0.026 | -0.024 | -0.021 | -0.017 | -0.014 | -0.012
Vz -1.032 | -0.921 | -0.810 | -0.588 | -0.477 | -0.366 | -0.144 | -0.033 0.078
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.67 -0.46 -0.29 0.00 0.11 0.20 0.30 0.32 0.31
Mz -0.03 -0.02 -0.01 0.00 0.00 0.01 0.02 0.02 0.02
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
N59/N21 | Ago dobrado |PP N -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096
Vy -0.005 | -0.003 0.000 0.001 0.003 0.005 0.007 0.009 0.011
Vz -0.007 | -0.012 | -0.017 | -0.023 | -0.028 | -0.034 | -0.039 | -0.044 | -0.050
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.02 -0.02 -0.01 -0.01 0.00 0.01 0.02 0.03
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descricéo 0.000m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
1.25-PP N -0.120 | -0.120 | -0.120 | -0.120 | -0.120 | -0.120 | -0.120 | -0.120 | -0.120

Vy -0.006 | -0.003 0.000 0.002 0.004 0.007 0.009 0.012 0.014

Vz -0.008 | -0.015 | -0.022 | -0.029 | -0.035 | -0.042 | -0.049 | -0.055 | -0.062

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.03 -0.03 -0.02 -0.02 -0.01 0.00 0.01 0.02 0.03

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

PP+1.4-V1 N 1.644 1.644 1.644 1.644 1.644 1.644 1.644 1.644 1.644

Vy 0.011 0.013 0.016 0.017 0.019 0.021 0.023 0.025 0.027

Vz -0.053 0.066 0.185 0.303 0.422 0.541 0.660 0.778 0.897

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.32 0.32 0.29 0.24 0.16 0.06 -0.07 -0.23 -0.41

Mz 0.02 0.02 0.02 0.01 0.01 0.01 0.00 -0.01 -0.01

1.25-PP+1.4-V1 N 1.620 1.620 1.620 1.620 1.620 1.620 1.620 1.620 1.620

Vy 0.010 0.012 0.016 0.017 0.020 0.023 0.025 0.028 0.030

Vz -0.054 0.063 0.180 0.298 0.415 0.532 0.650 0.767 0.884

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.31 0.31 0.29 0.23 0.16 0.05 -0.07 -0.23 -0.41

Mz 0.02 0.02 0.02 0.01 0.01 0.01 0.00 -0.01 -0.01

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N25/N26 | Aco dobrado |PP N -0.105 | -0.100 | -0.095 | -0.090 | -0.085 | -0.080 | -0.075 | -0.070 | -0.065
Vy 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Vz -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
1.25-PP N -0.131 | -0.125 | -0.119 | -0.113 | -0.106 | -0.100 | -0.094 | -0.088 | -0.082
Vy 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017
Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02
PP+1.4-V1 N 0.889 0.894 0.899 0.903 0.908 0.913 0.918 0.923 0.928
Vy -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259
Vz 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00
Mz -0.13 -0.08 -0.03 0.02 0.06 0.11 0.16 0.21 0.26
1.25-PP+1.4-V1 N 0.862 0.869 0.875 0.881 0.887 0.893 0.900 0.906 0.912
Vy -0.256 | -0.256 | -0.256 | -0.256 | -0.256 | -0.256 | -0.256 | -0.256 | -0.256
Vz 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00
Mz -0.13 -0.08 -0.03 0.02 0.06 0.11 0.16 0.21 0.25
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N28/N27 | Aco dobrado |PP N -0.012 | -0.010 | -0.008 | -0.007 | -0.005 | -0.003 | -0.001 0.000 0.003
Vy 0.018 0.013 0.008 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.020
Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1.25-PP N -0.015 | -0.013 | -0.010 | -0.008 | -0.006 | -0.004 | -0.001 0.000 0.003
Vy 0.022 0.016 0.010 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

PP+1.4-V1 N -0.696 | -0.694 | -0.692 | -0.690 | -0.688 | -0.687 | -0.685 | -0.684 | -0.681

Vy 0.056 0.051 0.046 0.041 0.036 0.032 0.027 0.022 0.017

Vz 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.13 0.11 0.09 0.06 0.04 0.01 -0.01 -0.03 -0.06

Mz 0.04 0.03 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.02

1.25-PP+1.4-V1 N -0.699 | -0.696 | -0.694 | -0.692 | -0.690 | -0.687 | -0.685 | -0.684 | -0.681

Vy 0.060 0.054 0.048 0.042 0.036 0.030 0.024 0.018 0.012

Vz 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.13 0.11 0.09 0.06 0.04 0.01 -0.01 -0.03 -0.06

Mz 0.04 0.03 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.02

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N27/N26 |Ago dobrado |PP N -0.007 | -0.006 | -0.004 | -0.002 | 0.000 | 0.002 | 0.003 | 0.005 | 0.007
Vy 0.020 | 0.015 | 0.011 | 0.006 | 0.000 | -0.004 | -0.009 | -0.013 | -0.018
vz 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25.PP N -0.009 | -0.007 | -0.005 | -0.003 | 0.000 | 0.002 | 0.004 | 0.006 | 0.009
vy 0.025 | 0.019 | 0.013 | 0.007 | 0.000 | -0.005 | -0.011 | -0.017 | -0.023
vz 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N -0.370 | -0.369 | -0.367 | -0.365 | -0.363 | -0.361 | -0.360 | -0.358 | -0.356
Vy 0.037 | 0.032 | 0.027 | 0.022 | 0.016 | 0.013 | 0.008 | 0.003 | -0.002
vz 0.098 | 0.098 | 0.098 | 0.098 | 0.098 | 0.098 | 0.098 | 0.098 | 0.098
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.02 0.00 -0.02 -0.04 -0.06 -0.08 -0.09 -0.11
Mz 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01
1.25-PP+1.4-V1 N -0.372 | -0.370 | -0.368 | -0.366 | -0.363 | -0.361 | -0.359 | -0.356 | -0.354
Vy 0.042 | 0.036 | 0.030 | 0.024 | 0.016 | 0.012 | 0.006 | 0.000 | -0.006
vz 0.098 | 0.098 | 0.098 | 0.098 | 0.098 | 0.098 | 0.098 | 0.098 | 0.098
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.04 0.02 0.00 -0.02 -0.04 -0.06 -0.08 -0.09 -0.11
Mz 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01
Esforcos em barras, por combinacao
Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
N29/N27 | Aco dobrado | PP N -0.090 | -0.084 | -0.078 | -0.072 | -0.065
Vy 0.004 0.004 0.004 0.004 0.004
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por combinacao

Combinacgao PosicGes na barra
Barra : e Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
1.25-PP N -0.112 | -0.105 | -0.097 | -0.089 | -0.082
Vy 0.005 0.005 0.005 0.005 0.005
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.952 0.958 0.964 0.970 0.977
Vy -0.250 | -0.250 | -0.250 | -0.250 | -0.250
Vz 0.100 0.100 0.100 0.100 0.100
Mt 0.00 0.00 0.00 0.00 0.00
My 0.06 0.04 0.01 -0.01 -0.03
Mz -0.08 -0.02 0.04 0.10 0.15
1.25-PP+1.4-V1 N 0.930 0.937 0.945 0.953 0.960
Vy -0.249 | -0.249 | -0.249 | -0.249 | -0.249
Vz 0.100 0.100 0.100 0.100 0.100
Mt 0.00 0.00 0.00 0.00 0.00
My 0.06 0.04 0.01 -0.01 -0.03
Mz -0.08 -0.02 0.04 0.10 0.15
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.192m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N26/N50 | Ago dobrado |PP N -0.016 -0.016 -0.016 -0.016 -0.016 -0.016 -0.016 -0.016 -0.016
Vy -0.011 | -0.009 | -0.007 | -0.004 | -0.002 0.000 0.004 0.005 0.007
Vz -0.044 -0.039 -0.034 -0.025 -0.020 -0.015 -0.005 0.000 0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 -0.01 0.00 0.01 0.02 0.02 0.02 0.02 0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020
Vy -0.013 | -0.011 | -0.009 | -0.004 | -0.002 0.000 0.004 0.007 0.009
Vz -0.055 -0.049 -0.043 -0.031 -0.025 -0.019 -0.007 0.000 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 0.00 0.02 0.02 0.03 0.03 0.03 0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.162 0.162 0.162 0.162 0.162 0.162 0.162 0.162 0.162
Vy -0.042 | -0.040 | -0.038 | -0.035 | -0.033 | -0.031 | -0.027 | -0.026 | -0.024
Vz 0.877 0.771 0.666 0.455 0.350 0.244 0.034 -0.071 -0.177
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.25 0.09 -0.05 -0.27 -0.34 -0.40 -0.46 -0.45 -0.43
Mz -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.03 0.04
1.25-PP+1.4-V1 N 0.158 0.158 0.158 0.158 0.158 0.158 0.158 0.158 0.158
Vy -0.044 | -0.042 | -0.040 | -0.035 | -0.033 | -0.031 | -0.027 | -0.024 | -0.022
Vz 0.866 0.762 0.657 0.449 0.345 0.241 0.032 -0.071 -0.176
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.24 0.09 -0.05 -0.26 -0.34 -0.40 -0.45 -0.45 -0.42
Mz -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.03 0.04
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descricéo 0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
N50/N30 | Aco dobrado |PP N -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Vy -0.007 | -0.005 | -0.003 0.000 0.002 0.003 0.007 0.009 0.010

Vz 0.011 0.016 0.020 0.030 0.034 0.039 0.048 0.053 0.057

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.02 0.02 0.02 0.01 0.00 0.00 -0.02 -0.03 -0.04

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019

Vy -0.009 | -0.007 | -0.004 0.000 0.002 0.004 0.009 0.011 0.013

Vz 0.014 0.020 0.026 0.037 0.043 0.049 0.060 0.066 0.072

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.03 0.03 0.02 0.01 0.00 0.00 -0.02 -0.04 -0.05

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

PP+1.4-V1 N 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160

Vy 0.033 0.035 0.036 0.040 0.042 0.043 0.047 0.048 0.050

Vz -0.122 | -0.224 | -0.326 | -0.530 | -0.632 | -0.734 | -0.938 | -1.039 | -1.141

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.43 -0.40 -0.34 -0.18 -0.08 0.05 0.36 0.55 0.75

Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

1.25-PP+1.4-V1 N 0.156 0.156 0.156 0.156 0.156 0.156 0.156 0.156 0.156

Vy 0.031 0.033 0.035 0.040 0.042 0.044 0.048 0.051 0.053

Vz -0.120 | -0.220 | -0.321 | -0.523 | -0.623 | -0.724 | -0.926 | -1.026 | -1.127

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.42 -0.39 -0.34 -0.18 -0.08 0.05 0.36 0.54 0.74

Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.199m | 0.398 m | 0.795 m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N30/N53 | Aco dobrado |PP N -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Vy -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.004 0.006 0.008
Vz -0.051 | -0.046 | -0.042 | -0.032 | -0.027 | -0.022 | -0.012 | -0.007 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 0.00 0.00 0.01 0.01 0.02 0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.017 | -0.017 | -0.017 | -0.017 | -0.017 | -0.017 | -0.017 | -0.017 | -0.017
Vy -0.014 | -0.011 | -0.009 | -0.004 | -0.002 0.000 0.005 0.007 0.010
Vz -0.064 | -0.058 | -0.052 | -0.040 | -0.033 | -0.027 | -0.015 | -0.009 | -0.003
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.05 -0.03 -0.02 0.00 0.00 0.01 0.02 0.02 0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.112 0.112 0.112 0.112 0.112 0.112 0.112 0.112 0.112
Vy -0.044 | -0.042 | -0.040 | -0.037 | -0.035 | -0.033 | -0.029 | -0.027 | -0.025
Vz 1.030 0.921 0.812 0.594 0.486 0.377 0.159 0.050 -0.058
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.69 0.50 0.33 0.05 -0.06 -0.15 -0.25 -0.27 -0.27
Mz -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.02 0.03
1.25-PP+1.4-V1 N 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109
Vy -0.047 | -0.044 | -0.042 | -0.037 | -0.035 | -0.033 | -0.028 | -0.026 | -0.024
Vz 1.017 0.909 0.802 0.587 0.479 0.371 0.156 0.049 -0.059
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.68 0.49 0.32 0.05 -0.06 -0.14 -0.25 -0.27 -0.27
Mz -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.02 0.03

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N53/N31 | Aco dobrado |PP N -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Vy -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
Vz 0.007 0.013 0.018 0.024 0.030 0.035 0.041 0.046 0.052
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.01 0.01 0.00 -0.01 -0.02 -0.03 -0.04
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016
Vy -0.008 | -0.005 | -0.003 0.000 0.002 0.005 0.008 0.010 0.013
Vz 0.009 0.016 0.023 0.030 0.037 0.044 0.051 0.058 0.065
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.01 0.01 0.00 -0.01 -0.02 -0.03 -0.05
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117
Vy 0.032 0.034 0.036 0.038 0.040 0.042 0.044 0.046 0.048
Vz -0.046 | -0.169 | -0.292 | -0.415 | -0.538 | -0.661 | -0.784 | -0.907 | -1.030
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.27 -0.25 -0.20 -0.12 -0.01 0.12 0.29 0.48 0.70
Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04
1.25-PP+1.4-V1 N 0.113 0.113 0.113 0.113 0.113 0.113 0.113 0.113 0.113
Vy 0.030 0.033 0.035 0.038 0.040 0.043 0.046 0.048 0.051
Vz -0.044 | -0.166 | -0.287 | -0.409 | -0.531 | -0.652 | -0.774 | -0.896 | -1.017
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.27 -0.24 -0.19 -0.12 -0.01 0.12 0.28 0.47 0.69
Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.205m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N31/N56 | Aco dobrado |PP N -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016
Vy -0.011 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.004 0.006 0.008
Vz -0.057 | -0.052 | -0.047 | -0.037 | -0.032 | -0.026 | -0.016 | -0.011 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 0.00 0.01 0.01 0.02 0.02 0.03
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020
Vy -0.014 | -0.011 | -0.009 | -0.004 | -0.002 0.000 0.005 0.008 0.010
Vz -0.071 | -0.065 | -0.058 | -0.046 | -0.039 | -0.033 | -0.020 | -0.014 | -0.008
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.05 -0.04 -0.02 0.00 0.01 0.02 0.03 0.03 0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.155 0.155 0.155 0.155 0.155 0.155 0.155 0.155 0.155
Vy -0.046 | -0.044 | -0.042 | -0.038 | -0.036 | -0.035 | -0.030 | -0.029 | -0.027
Vz 1.143 1.030 0.918 0.693 0.581 0.469 0.244 0.132 0.020
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.75 0.52 0.32 -0.01 -0.14 -0.25 -0.39 -0.43 -0.45
Mz -0.04 -0.03 -0.02 0.00 0.00 0.01 0.02 0.03 0.04
1.25-PP+1.4-V1 N 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151 0.151
Vy -0.048 | -0.046 | -0.044 | -0.039 | -0.037 | -0.085 | -0.029 | -0.027 | -0.025
Vz 1.128 1.017 0.906 0.684 0.573 0.462 0.240 0.129 0.018
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.74 0.52 0.32 -0.01 -0.14 -0.24 -0.39 -0.42 -0.44
Mz -0.04 -0.03 -0.02 0.00 0.00 0.01 0.02 0.03 0.03

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
N56/N32 | Aco dobrado |PP N -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Vy -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010
Vz 0.000 0.006 0.012 0.017 0.022 0.028 0.033 0.039 0.044
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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\ Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
My 0.03 0.02 0.02 0.02 0.02 0.01 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.019 -0.019 -0.019 -0.019 -0.019 -0.019 -0.019 -0.019 -0.019
Vy -0.008 | -0.005 | -0.003 0.000 0.002 0.005 0.008 0.010 0.013
Vz 0.000 0.008 0.015 0.021 0.028 0.035 0.041 0.048 0.055
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.03 0.03 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 0.168 0.168 0.168 0.168 0.168 0.168 0.168 0.168 0.168
Vy 0.033 0.035 0.037 0.039 0.041 0.043 0.045 0.047 0.049
Vz 0.074 -0.043 -0.162 -0.281 -0.399 -0.518 -0.637 -0.755 -0.874
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.44 -0.45 -0.43 -0.38 -0.30 -0.20 -0.08 0.07 0.25
Mz 0.04 0.03 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03
1.25-PP+1.4-V1 N 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164
Vy 0.031 0.034 0.036 0.039 0.041 0.044 0.046 0.049 0.051
Vz 0.074 -0.042 -0.159 -0.276 -0.394 -0.511 -0.629 -0.746 -0.863
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.44 -0.44 -0.42 -0.37 -0.30 -0.20 -0.08 0.07 0.24
Mz 0.04 0.03 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03

Esforcos em barras, por combinacao

Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m|0.350 m
N35/N34 | Aco dobrado | PP N -0.139 | -0.135 | -0.130

Vy -0.016 | -0.016 | -0.016
Vz -0.020 | -0.020 | -0.020

Mt 0.00 0.00 0.00
My | -0.01 | -0.01 | 0.00
Mz 0.00 0.00 0.00
1.25-PP N -0.174 | -0.168 | -0.162

Vy -0.020 | -0.020 | -0.020
Vz -0.025 | -0.025 | -0.025

Mt 0.00 0.00 0.00
My | -0.01 | -0.01 | 0.00
Mz 0.00 0.00 0.00
PP+1.4-V1 N 1.206 | 1.211 | 1.216

Vy 0.256 0.256 0.256
Vz 2.232 2.232 2.232

Mt 0.00 0.00 0.00
My 0.67 0.28 -0.11
Mz 0.04 -0.01 -0.05
1.25-PP+1.4-V1 N 1.171 1.177 1.183

Vy 0.252 0.252 0.252
Vz 2.227 2.227 2.227

Mt 0.00 0.00 0.00
My 0.67 0.28 -0.11
Mz 0.04 -0.01 -0.05
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Telhado UFVJM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinacgao PosicGes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
N36/N33 | Aco dobrado | PP N -0.114 | -0.108 | -0.102 | -0.095 | -0.089
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.004 | -0.004 | -0.004 | -0.004 | -0.004
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.142 | -0.135 | -0.127 | -0.119 | -0.112
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.283 2.289 2.295 2.301 2.307
Vy -0.021 | -0.021 | -0.021 | -0.021 | -0.021
Vz 0.236 0.236 0.236 0.236 0.236
Mt 0.00 0.00 0.00 0.00 0.00
My 0.14 0.09 0.03 -0.02 -0.08
Mz -0.01 0.00 0.00 0.01 0.01
1.25-PP+1.4-V1 N 2.254 2.262 2.270 2.277 2.285
Vy -0.021 | -0.021 | -0.021 | -0.021 | -0.021
Vz 0.235 0.235 0.235 0.235 0.235
Mt 0.00 0.00 0.00 0.00 0.00
My 0.14 0.09 0.03 -0.02 -0.08
Mz -0.01 0.00 0.00 0.01 0.01
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢ao 0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N37/N30 | Ago dobrado |PP N -0.174 | -0.169 | -0.164 | -0.160 | -0.155 | -0.150 | -0.145 | -0.140 | -0.135
Vy -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25.PP N -0.218 | -0.212 | -0.206 | -0.199 | -0.193 | -0.187 | -0.181 | -0.175 | -0.168
Vy -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
Vz -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.285 2.290 2.295 2.300 2.305 2.310 2.315 2.320 2.325
Vy 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059
Vz 0.037 0.037 0.037 0.037 0.037 0.037 0.037 0.037 0.037
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.05 0.04 0.03 0.03 0.02 0.01 0.01 0.00 -0.01
Mz 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.04 -0.05 -0.06
1.25-PP+1.4-V1 N 2.242 2.248 2.254 2.260 2.266 2.273 2.279 2.285 2.291
Vy 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
Vz 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.05 0.04 0.03 0.03 0.02 0.01 0.01 0.00 -0.01
Mz 0.03 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.05 -0.06

Esforcos em barras, por combinacao

Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m | 0.350 m
N40/N39 | Aco dobrado | PP N -0.139 | -0.135 | -0.130

Vy 0.014 0.014 0.014
Vz -0.020 | -0.020 | -0.020

Mt 0.00 0.00 0.00
My | -0.01 | -0.01 | 0.00
Mz 0.00 0.00 0.00
1.25-PP N -0.174 | -0.168 | -0.163

Vy 0.018 0.018 0.018
Vz -0.025 | -0.025 | -0.025

Mt 0.00 0.00 0.00
My | -0.01 | -0.01 | 0.00
Mz 0.00 0.00 0.00
PP+1.4-V1 N 1.208 | 1.213 | 1.218

Vy -0.272 | -0.272 | -0.272
Vz 2.231 2.231 2.231

Mt 0.00 0.00 0.00
My 0.67 0.28 -0.11
Mz -0.04 0.01 0.05
1.25-PP+1.4-V1 N 1.174 1.179 1.185

Vy -0.269 | -0.269 | -0.269
Vz 2.226 2.226 2.226

Mt 0.00 0.00 0.00
My 0.67 0.28 -0.11
Mz -0.04 0.01 0.05

Esforcos em barras, por combinacao

Combinacgao Posi¢cdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
N41/N38 | Aco dobrado | PP N -0.114 | -0.108 | -0.102 | -0.095 | -0.089

Vy 0.001 0.001 0.001 0.001 0.001
Vz -0.004 | -0.004 | -0.004 | -0.004 | -0.004

Mt 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.142 | -0.135 | -0.127 | -0.119 | -0.112
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinacgao PosicGes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
Vy 0.002 0.002 0.002 0.002 0.002
Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006

Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.284 2.291 2.297 2.303 2.309
Vy -0.039 | -0.039 | -0.039 | -0.039 | -0.039
Vz 0.236 0.236 0.236 0.236 0.236
Mt 0.00 0.00 0.00 0.00 0.00

My 0.14 0.09 0.03 -0.02 -0.08
Mz -0.01 0.00 0.01 0.02 0.03
1.25-PP+1.4-V1 N 2.256 2.264 2.271 2.279 2.287

Vy -0.039 | -0.039 | -0.039 | -0.039 | -0.039
Vz 0.235 0.235 0.235 0.235 0.235
Mt 0.00 0.00 0.00 0.00 0.00

My 0.14 0.09 0.03 -0.02 -0.08
Mz -0.01 0.00 0.01 0.02 0.03
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N42/N31 | Ago dobrado |PP N -0.175 | -0.170 | -0.165 | -0.160 | -0.155 | -0.150 | -0.145 | -0.140 | -0.135
Vy 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003
Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.218 | -0.212 | -0.206 | -0.200 | -0.193 | -0.187 | -0.181 | -0.175 | -0.169
Vy 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
Vz -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.287 2.292 2.297 2.302 2.307 2.312 2.317 2.322 2.327
Vy -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053
Vz 0.037 0.037 0.037 0.037 0.037 0.037 0.037 0.037 0.037
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.05 0.04 0.03 0.03 0.02 0.01 0.01 0.00 -0.01
Mz -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04 0.05
1.25-PP+1.4-V1 N 2.243 2.250 2.256 2.262 2.268 2.274 2.281 2.287 2.293
Vy -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053
Vz 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.05 0.04 0.03 0.03 0.02 0.01 0.01 0.00 -0.01
Mz -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04 0.05
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N44/N43 | Aco dobrado |PP N -0.012 | -0.010 | -0.008 | -0.006 | -0.005 | -0.003 | -0.001 0.000 0.003
Vy 0.018 0.013 0.008 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.021
Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1.25-PP N -0.015 | -0.013 | -0.010 | -0.008 | -0.006 | -0.004 | -0.001 0.000 0.003
Vy 0.022 0.016 0.010 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
PP+1.4-V1 N -0.671 | -0.669 | -0.667 | -0.665 | -0.663 | -0.662 | -0.660 | -0.659 | -0.656
Vy 0.055 0.050 0.045 0.041 0.036 0.031 0.026 0.021 0.017
Vz -0.127 | -0.127 | -0.127 | -0.127 | -0.127 | -0.127 | -0.127 | -0.127 | -0.127
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.14 -0.11 -0.09 -0.06 -0.04 -0.01 0.01 0.03 0.06
Mz 0.04 0.03 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.02
1.25-PP+1.4-V1 N -0.674 | -0.671 | -0.669 | -0.667 | -0.665 | -0.662 | -0.660 | -0.659 | -0.656
Vy 0.059 0.053 0.047 0.041 0.035 0.029 0.023 0.017 0.011
Vz -0.126 | -0.126 | -0.126 | -0.126 | -0.126 | -0.126 | -0.126 | -0.126 | -0.126
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.14 -0.11 -0.09 -0.06 -0.04 -0.01 0.01 0.03 0.06
Mz 0.04 0.03 0.02 0.01 0.00 0.00 -0.01 -0.01 -0.02

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N43/N32 | Aco dobrado |PP N -0.007 | -0.005 | -0.003 | -0.001 0.000 0.002 0.004 0.006 0.008
Vy 0.020 0.015 0.011 0.006 0.000 -0.004 | -0.009 | -0.013 | -0.018
Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.008 | -0.006 | -0.004 | -0.002 0.000 0.003 0.005 0.007 0.010
Vy 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.011 | -0.017 | -0.023
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N -0.377 | -0.376 | -0.374 | -0.372 | -0.371 | -0.368 | -0.366 | -0.365 | -0.363
Vy 0.036 0.031 0.027 0.022 0.016 0.012 0.007 0.003 -0.002
Vz -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.03 -0.01 0.00 0.02 0.04 0.06 0.08 0.10 0.12
Mz 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01
1.25-PP+1.4-V1 N -0.379 | -0.377 | -0.374 | -0.372 | -0.371 | -0.368 | -0.365 | -0.363 | -0.361
Vy 0.041 0.035 0.029 0.023 0.016 0.011 0.005 -0.001 | -0.007
Vz -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.03 -0.01 0.00 0.02 0.04 0.06 0.08 0.10 0.12
Mz 0.02 0.01 0.01 0.00 0.00 -0.01 -0.01 -0.01 -0.01
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por combinacao

Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m|0.350 m
N45/N44 | Ago dobrado | PP N -0.082 | -0.077 | -0.073
Vy -0.094 | -0.094 | -0.094
Vz -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00
My 0.00 0.00 0.00
Mz -0.01 0.01 0.02
1.25-PP N -0.102 | -0.096 | -0.091
Vy -0.118 | -0.118 | -0.118
Vz -0.003 | -0.003 | -0.003
Mt 0.00 0.00 0.00
My -0.01 -0.01 -0.01
Mz -0.01 0.01 0.03
PP+1.4-V1 N 0.532 0.537 0.542
Vy 1.517 1.517 1.517
Vz 0.949 0.949 0.949
Mt 0.00 0.00 0.00
My 0.28 0.12 -0.05
Mz 0.16 -0.11 -0.37
1.25-PP+1.4-V1 N 0.512 0.518 0.523
Vy 1.493 1.493 1.493
Vz 0.949 0.949 0.949
Mt 0.00 0.00 0.00
My 0.28 0.12 -0.05
Mz 0.16 -0.11 -0.37
Esforcos em barras, por combinacao
Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N46/N43 | Aco dobrado | PP N -0.086 | -0.080 | -0.074 | -0.068 | -0.062
Vy -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.108 | -0.100 | -0.093 | -0.085 | -0.078
Vy -0.003 | -0.003 | -0.003 | -0.003 | -0.003
Vz -0.003 | -0.003 | -0.003 | -0.003 | -0.003
Mt 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.816 0.822 0.829 0.835 0.841
Vy 0.194 0.194 0.194 0.194 0.194

Pagina 91



Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinacgao PosicGes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
Vz 0.098 0.098 0.098 0.098 0.098
Mt 0.00 0.00 0.00 0.00 0.00
My 0.06 0.04 0.01 -0.01 -0.03
Mz 0.06 0.02 -0.03 -0.07 -0.12
1.25-PP+1.4-V1 N 0.795 0.802 0.810 0.818 0.825

Vy 0.194 0.194 0.194 0.194 0.194
Vz 0.097 0.097 0.097 0.097 0.097

Mt 0.00 0.00 0.00 0.00 0.00
My 0.06 0.04 0.01 -0.01 -0.03
Mz 0.06 0.02 -0.03 -0.07 -0.12

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢éo 0.000m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N47/N32 | Aco dobrado |PP N -0.105 | -0.100 | -0.095 | -0.090 | -0.085 | -0.080 | -0.076 | -0.071 | -0.066
Vy -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014

Vz -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz -0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01

1.25-PP N -0.132 | -0.125 | -0.119 | -0.113 | -0.107 | -0.101 | -0.094 | -0.088 | -0.082

Vy -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017

Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

Mz -0.01 -0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.02

PP+1.4-V1 N 0.886 0.891 0.896 0.901 0.906 0.911 0.916 0.921 0.926

Vy 0.264 0.264 0.264 0.264 0.264 0.264 0.264 0.264 0.264

Vz 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00

Mz 0.14 0.09 0.04 -0.01 -0.06 -0.11 -0.16 -0.21 -0.26

1.25-PP+1.4-V1 N 0.860 0.866 0.872 0.878 0.884 0.891 0.897 0.903 0.909

Vy 0.260 0.260 0.260 0.260 0.260 0.260 0.260 0.260 0.260

Vz 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00

Mz 0.13 0.09 0.04 -0.01 -0.06 -0.11 -0.16 -0.21 -0.26

Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢éo 0.000m | 0.192m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N28/N49 | Aco dobrado |PP N -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095
Vy -0.012 | -0.010 | -0.008 | -0.004 | -0.003 0.000 0.003 0.004 0.006

Vz -0.049 | -0.044 | -0.039 | -0.030 | -0.025 | -0.020 | -0.011 | -0.006 | -0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.03 -0.02 -0.01 0.01 0.01 0.01 0.02 0.02 0.02

Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119

Vy -0.015 | -0.012 | -0.010 | -0.006 | -0.003 0.000 0.003 0.006 0.008

Vz -0.061 | -0.055 | -0.049 | -0.037 | -0.031 | -0.026 | -0.014 | -0.008 | -0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.03 -0.02 -0.01 0.01 0.01 0.02 0.03 0.03 0.03
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> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.192m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 1.653 1.653 1.653 1.653 1.653 1.653 1.653 1.653 1.653
Vy -0.022 | -0.020 | -0.018 | -0.015 | -0.013 | -0.010 | -0.007 | -0.006 | -0.004
Vz 0.905 0.800 0.695 0.484 0.379 0.273 0.063 -0.043 | -0.148
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.42 0.25 0.11 -0.12 -0.20 -0.26 -0.33 -0.33 -0.31
Mz -0.01 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02
1.25-PP+1.4-V1 N 1.629 1.629 1.629 1.629 1.629 1.629 1.629 1.629 1.629
Vy -0.025 | -0.022 | -0.020 | -0.016 | -0.013 | -0.010 | -0.007 | -0.005 | -0.002
Vz 0.893 0.789 0.685 0.476 0.372 0.268 0.060 -0.044 | -0.149
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.41 0.25 0.11 -0.12 -0.20 -0.26 -0.32 -0.33 -0.31
Mz -0.01 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000m | 0.186 m | 0.372m | 0.745m [ 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
N49/N34 | Ago dobrado |PP N -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095 | -0.095
Vy -0.006 | -0.005 | -0.003 0.000 0.002 0.004 0.008 0.009 0.011
Vz 0.011 0.016 0.020 0.029 0.034 0.039 0.048 0.052 0.057
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.02 0.01 0.00 0.00 -0.02 -0.03 -0.04
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119
Vy -0.008 | -0.006 | -0.004 0.000 0.003 0.005 0.009 0.012 0.014
Vz 0.014 0.019 0.025 0.037 0.042 0.048 0.060 0.066 0.071
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.03 0.03 0.02 0.01 0.00 -0.01 -0.03 -0.04 -0.05
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 1.640 1.640 1.640 1.640 1.640 1.640 1.640 1.640 1.640
Vy 0.020 0.022 0.024 0.027 0.029 0.031 0.034 0.036 0.038
Vz -0.020 | -0.122 | -0.224 | -0.427 | -0.529 | -0.631 | -0.835 | -0.937 | -1.039
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.31 -0.30 -0.27 -0.15 -0.06 0.05 0.32 0.49 0.67
Mz 0.03 0.02 0.02 0.01 0.00 0.00 -0.02 -0.02 -0.03
1.25-PP+1.4-V1 N 1.617 1.617 1.617 1.617 1.617 1.617 1.617 1.617 1.617
Vy 0.019 0.021 0.023 0.027 0.030 0.032 0.036 0.038 0.041
Vz -0.017 | -0.118 | -0.219 | -0.420 | -0.521 | -0.622 | -0.823 | -0.924 | -1.025
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.31 -0.30 -0.26 -0.14 -0.06 0.05 0.32 0.48 0.66
Mz 0.03 0.02 0.02 0.01 0.00 0.00 -0.02 -0.02 -0.03
Esforgcos em barras, por combinagédo
Combinacéo Posi¢cOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000m | 0.199 m | 0.398 m | 0.795 m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N34/N52 | Ago dobrado |PP N -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078 | -0.078
Vy -0.011 | -0.009 | -0.008 | -0.004 | -0.002 0.000 0.003 0.005 0.007
Vz -0.053 | -0.048 | -0.044 | -0.034 | -0.029 | -0.024 | -0.014 | -0.009 | -0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 0.00 0.00 0.01 0.02 0.02 0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098
Vy -0.014 | -0.012 | -0.010 | -0.005 | -0.003 0.000 0.004 0.007 0.009
Vz -0.067 | -0.061 | -0.054 | -0.042 | -0.036 | -0.030 | -0.017 | -0.011 | -0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.05 -0.03 -0.02 0.00 0.01 0.01 0.02 0.02 0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.199m | 0.398 m | 0.795 m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
Vy -0.031 | -0.029 | -0.028 | -0.024 | -0.022 | -0.020 | -0.017 | -0.015 | -0.013
Vz 0.990 0.881 0.772 0.554 0.446 0.337 0.119 0.010 -0.098
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.61 0.43 0.26 0.00 -0.10 -0.18 -0.27 -0.28 -0.27
Mz -0.03 -0.02 -0.01 0.00 0.00 0.00 0.01 0.02 0.02
1.25-PP+1.4-V1 N 1.346 1.346 1.346 1.346 1.346 1.346 1.346 1.346 1.346
Vy -0.034 | -0.032 | -0.030 | -0.025 | -0.023 | -0.020 | -0.016 | -0.013 | -0.011
Vz 0.976 0.869 0.761 0.546 0.438 0.331 0.116 0.008 -0.100
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.61 0.42 0.26 0.00 -0.10 -0.17 -0.26 -0.28 -0.27
Mz -0.03 -0.02 -0.01 0.00 0.00 0.01 0.01 0.02 0.02
Esforgos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.225 m | 0.450m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N52/N39 | Ago dobrado |PP N -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079 | -0.079
Vy -0.006 | -0.004 | -0.002 0.000 0.003 0.005 0.007 0.009 0.011
Vz 0.010 0.015 0.021 0.026 0.032 0.037 0.043 0.049 0.054
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.04
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099
Vy -0.007 | -0.005 | -0.002 0.000 0.003 0.006 0.009 0.011 0.014
Vz 0.012 0.019 0.026 0.033 0.040 0.047 0.054 0.061 0.068
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.05
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 1.359 1.359 1.359 1.359 1.359 1.359 1.359 1.359 1.359
Vy 0.019 0.021 0.023 0.025 0.028 0.030 0.032 0.034 0.036
Vz 0.000 -0.123 | -0.246 | -0.369 | -0.492 | -0.615 | -0.738 | -0.861 | -0.984
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.27 -0.26 -0.22 -0.15 -0.05 0.07 0.23 0.41 0.61
Mz 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.03
1.25-PP+1.4-V1 N 1.339 1.339 1.339 1.339 1.339 1.339 1.339 1.339 1.339
Vy 0.018 0.020 0.023 0.025 0.028 0.031 0.033 0.036 0.039
Vz 0.003 -0.119 | -0.241 | -0.362 | -0.484 | -0.606 | -0.727 | -0.849 | -0.971
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.27 -0.25 -0.21 -0.15 -0.05 0.07 0.22 0.40 0.60
Mz 0.02 0.02 0.01 0.01 0.00 -0.01 -0.01 -0.02 -0.03
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.205m | 0.410m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N39/N55 | Aco dobrado |PP N -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094 | -0.094
Vy -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.004 0.006 0.008
Vz -0.056 | -0.051 | -0.046 | -0.036 | -0.031 | -0.026 | -0.016 | -0.011 | -0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.04 -0.03 -0.02 0.00 0.01 0.01 0.02 0.02 0.02
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118
Vy -0.014 | -0.012 | -0.010 | -0.005 | -0.002 0.000 0.005 0.007 0.010
Vz -0.070 | -0.064 | -0.058 | -0.045 | -0.039 | -0.032 | -0.020 | -0.013 | -0.007
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.05 -0.04 -0.02 0.00 0.01 0.01 0.02 0.03 0.03
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 1.648 1.648 1.648 1.648 1.648 1.648 1.648 1.648 1.648
Vy -0.033 | -0.031 | -0.029 | -0.025 | -0.023 | -0.021 | -0.018 | -0.016 | -0.014
Vz 1.046 0.934 0.822 0.597 0.485 0.373 0.148 0.036 -0.077
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> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.205m | 0.410m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.68 0.47 0.29 0.00 -0.11 -0.20 -0.31 -0.32 -0.32
Mz -0.03 -0.02 -0.01 0.00 0.00 0.01 0.02 0.02 0.02
1.25-PP+1.4-V1 N 1.625 1.625 1.625 1.625 1.625 1.625 1.625 1.625 1.625
Vy -0.036 -0.033 -0.031 -0.026 -0.024 -0.021 -0.017 -0.014 -0.012
Vz 1.032 0.921 0.810 0.588 0.477 0.366 0.144 0.033 -0.078
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.67 0.46 0.29 0.00 -0.11 -0.20 -0.30 -0.32 -0.31
Mz -0.03 -0.02 -0.01 0.00 0.00 0.01 0.02 0.02 0.02
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
N55/N44 | Aco dobrado |PP N -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096
Vy -0.005 -0.003 0.000 0.001 0.003 0.005 0.007 0.009 0.011
Vz 0.007 0.012 0.017 0.023 0.028 0.034 0.039 0.044 0.050
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.02 0.01 0.01 0.00 -0.01 -0.02 -0.03
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
1.25-PP N -0.120 -0.120 -0.120 -0.120 -0.120 -0.120 -0.120 -0.120 -0.120
Vy -0.006 -0.003 0.000 0.002 0.004 0.007 0.009 0.012 0.014
Vz 0.008 0.015 0.022 0.029 0.035 0.042 0.049 0.055 0.062
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.03 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 1.644 1.644 1.644 1.644 1.644 1.644 1.644 1.644 1.644
Vy 0.011 0.013 0.016 0.017 0.019 0.021 0.023 0.025 0.027
Vz 0.053 -0.066 | -0.185 | -0.303 | -0.422 | -0.541 | -0.660 | -0.778 | -0.897
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.32 -0.32 -0.29 -0.24 -0.16 -0.06 0.07 0.23 0.41
Mz 0.02 0.02 0.02 0.01 0.01 0.01 0.00 -0.01 -0.01
1.25-PP+1.4-V1 N 1.620 1.620 1.620 1.620 1.620 1.620 1.620 1.620 1.620
Vy 0.010 0.012 0.016 0.017 0.020 0.023 0.025 0.028 0.030
Vz 0.054 -0.063 | -0.180 | -0.298 | -0.415 | -0.532 | -0.650 | -0.767 | -0.884
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.31 -0.31 -0.29 -0.23 -0.16 -0.05 0.07 0.23 0.41
Mz 0.02 0.02 0.02 0.01 0.01 0.01 0.00 -0.01 -0.01
Esforcos em barras, por combinacao
Combinacao Posi¢cBes na barra
Barra - — Esforco
Tipo Descricao 0.000 m|0.175 m |0.350 m
N48/N28 | Aco dobrado | PP N -0.081 | -0.077 | -0.072
Vy 0.094 0.094 0.094
Vz -0.001 | -0.001 | -0.001

Mt 0.00 0.00 0.00
My 0.00 0.00 0.00

Mz 0.01 -0.01 -0.02
1.25-PP N -0.102 | -0.096 | -0.090
Vy 0.117 0.117 0.117
Vz -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00
My -0.01 -0.01 -0.01
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.175 m|0.350 m
Mz 0.01 -0.01 -0.03
PP+1.4-V1 N 0.533 0.537 0.542

Vy -1.528 | -1.528 | -1.528
Vz 0.971 0.971 0.971
Mt 0.00 0.00 0.00

My 0.29 0.12 -0.05
Mz -0.16 0.11 0.38
1.25-PP+1.4-V1 N 0.512 0.518 0.524

Vy -1.504 | -1.504 | -1.504
Vz 0.970 0.970 0.970
Mt 0.00 0.00 0.00

My 0.29 0.12 -0.05
Mz -0.16 0.11 0.37
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo

Tipo Descri¢ao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N34/N33 | Aco dobrado |PP N -0.004 | -0.002 0.000 0.001 0.003 0.005 0.007 0.009 0.011
Vy 0.017 0.013 0.008 0.003 -0.002 | -0.007 | -0.011 | -0.016 | -0.021

Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

1.25-PP N -0.005 | -0.003 0.000 0.002 0.004 0.006 0.009 0.011 0.013

Vy 0.022 0.016 0.010 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026

Vz 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

PP+1.4-V1 N -1.592 | -1.590 | -1.588 | -1.587 | -1.585 | -1.583 | -1.581 | -1.579 | -1.578

Vy 0.105 0.100 0.095 0.090 0.085 0.081 0.076 0.071 0.066

Vz -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.01 0.01

Mz 0.08 0.06 0.04 0.03 0.01 -0.01 -0.02 -0.04 -0.05

1.25-PP+1.4-V1 N -1.593 -1.591 -1.588 -1.586 -1.584 -1.582 -1.579 -1.577 -1.575

Vy 0.109 0.103 0.097 0.091 0.085 0.079 0.073 0.067 0.061

Vz -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.02 -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.01 0.01

Mz 0.08 0.06 0.04 0.03 0.01 -0.01 -0.02 -0.04 -0.05

Esforgcos em barras, por combinagédo
Combinacéo Posi¢cOes na barra
Barra . — Esforgo

Tipo Descri¢ao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N33/N30 | Aco dobrado |PP N 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019 0.020
Vy 0.020 0.015 0.010 0.006 0.000 -0.004 | -0.009 | -0.014 | -0.018

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N 0.007 0.010 0.012 0.014 0.016 0.019 0.021 0.023 0.025
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> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
Vy 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.011 | -0.017 | -0.023
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
PP+1.4-V1 N -0.892 | -0.890 | -0.888 | -0.887 | -0.885 | -0.883 | -0.881 | -0.879 | -0.878
Vy 0.058 0.053 0.048 0.043 0.038 0.034 0.029 0.024 0.019
Vz -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Mz 0.04 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.02
1.25-PP+1.4-V1 N -0.891 | -0.888 | -0.886 | -0.884 | -0.882 | -0.879 | -0.877 | -0.875 | -0.873
Vy 0.063 0.057 0.051 0.045 0.038 0.033 0.027 0.021 0.015
Vz -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Mz 0.04 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.02
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N39/N38 | Ago dobrado |PP N -0.004 | -0.002 0.000 0.001 0.003 0.005 0.007 0.009 0.010
Vy 0.017 0.013 0.008 0.003 -0.002 | -0.007 | -0.011 | -0.016 | -0.021
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1.25-PP N -0.005 | -0.003 0.000 0.002 0.004 0.006 0.008 0.011 0.013
Vy 0.022 0.016 0.010 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
PP+1.4-V1 N -1.591 | -1.589 | -1.587 | -1.586 | -1.584 | -1.582 | -1.580 | -1.579 | -1.577
Vy 0.105 0.100 0.095 0.090 0.085 0.081 0.076 0.071 0.066
Vz 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01
Mz 0.08 0.06 0.04 0.03 0.01 -0.01 -0.02 -0.04 -0.05
1.25-PP+1.4-V1 N -1.592 -1.590 -1.587 -1.585 -1.583 -1.581 -1.579 -1.576 -1.574
Vy 0.109 0.103 0.097 0.091 0.085 0.079 0.073 0.067 0.061
Vz 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.01 0.01 0.00 0.00 0.00 -0.01 -0.01
Mz 0.08 0.06 0.04 0.03 0.01 -0.01 -0.02 -0.04 -0.05
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N38/N31 | Ago dobrado |PP N 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019 0.020
Vy 0.020 0.015 0.010 0.006 0.000 -0.004 | -0.009 | -0.014 | -0.018
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N 0.007 0.010 0.012 0.014 0.016 0.019 0.021 0.023 0.026
Vy 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.011 | -0.017 | -0.023
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

J

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢ao 0.040m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

PP+1.4-V1 N -0.893 | -0.891 | -0.889 | -0.887 | -0.885 | -0.884 | -0.882 | -0.880 | -0.878

Vy 0.058 0.053 0.048 0.043 0.038 0.034 0.029 0.024 0.019

Vz 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02 -0.02

Mz 0.04 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.02

1.25-PP+1.4-V1 N -0.891 | -0.889 | -0.887 | -0.884 | -0.882 | -0.880 | -0.878 | -0.875 | -0.873

Vy 0.063 0.057 0.051 0.045 0.038 0.033 0.027 0.021 0.015

Vz 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02 -0.02

Mz 0.04 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.02

Esforgcos em barras, por combinagédo

Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155m | 1.540 m | 1.732 m | 1.925 m
N27/N51 | Ago dobrado |PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.010 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.004 0.006 0.007
Vz -0.019 | -0.015 | -0.010 0.000 0.004 0.009 0.019 0.024 0.028
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.01 0.00 0.00 0.00 -0.01 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.013 | -0.011 | -0.009 | -0.004 | -0.002 0.000 0.005 0.007 0.009
Vz -0.024 | -0.018 | -0.012 0.000 0.006 0.012 0.023 0.029 0.035
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.01 0.01 0.00 0.00 -0.01 -0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223
Vy -0.061 | -0.059 | -0.057 | -0.053 | -0.052 | -0.050 | -0.046 | -0.044 | -0.043
Vz 0.971 0.755 0.540 0.109 -0.107 | -0.322 | -0.753 | -0.969 | -1.184
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.15 -0.01 -0.14 -0.26 -0.26 -0.22 -0.02 0.15 0.36
Mz -0.05 -0.04 -0.03 -0.01 0.00 0.01 0.03 0.04 0.05
1.25-PP+1.4-V1 N 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223
Vy -0.063 | -0.061 | -0.059 | -0.054 | -0.052 | -0.050 | -0.045 | -0.043 | -0.041
Vz 0.966 0.752 0.537 0.109 -0.105 | -0.320 | -0.748 | -0.963 | -1.177
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.15 -0.01 -0.14 -0.26 -0.26 -0.22 -0.02 0.15 0.35
Mz -0.05 -0.04 -0.03 -0.01 0.00 0.01 0.03 0.04 0.05

Esforgcos em barras, por combinagédo

Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m

N51/N33 | Aco dobrado |PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.007 | -0.005 | -0.003 0.000 0.002 0.004 0.007 0.009 0.011

Vz -0.026 | -0.021 | -0.017 | -0.008 | -0.003 0.002 0.011 0.016 0.020

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Vy -0.008 | -0.006 | -0.004 0.000 0.002 0.005 0.009 0.011 0.013

Vz -0.032 | -0.027 | -0.021 | -0.009 | -0.004 0.002 0.014 0.019 0.025

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descricéo 0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

PP+1.4-V1 N 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169

Vy 0.038 0.040 0.041 0.045 0.047 0.048 0.052 0.054 0.055

Vz 1.007 0.799 0.590 0.174 -0.035 | -0.243 | -0.660 | -0.868 | -1.077

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.32 0.15 0.02 -0.12 -0.14 -0.11 0.06 0.20 0.38

Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.03 -0.04 -0.05

1.25-PP+1.4-V1 N 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169

Vy 0.036 0.038 0.041 0.045 0.047 0.049 0.054 0.056 0.058

Vz 1.001 0.793 0.586 0.172 -0.036 | -0.243 | -0.657 | -0.865 | -1.072

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.31 0.15 0.02 -0.12 -0.13 -0.11 0.06 0.20 0.38

Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.03 -0.04 -0.05

Esforgcos em barras, por combinagédo

Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000m | 0.199 m | 0.398 m | 0.795m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N33/N54 | Ago dobrado |PP N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.003 0.005 0.007
Vz -0.022 | -0.017 | -0.012 | -0.002 0.003 0.008 0.017 0.022 0.027
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.014 | -0.012 | -0.010 | -0.005 | -0.003 0.000 0.004 0.007 0.009
Vz -0.027 | -0.021 | -0.015 | -0.003 0.003 0.009 0.022 0.028 0.034
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.01 0.01 0.00 0.00 -0.01 -0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196
Vy -0.039 | -0.037 | -0.035 | -0.031 | -0.030 | -0.028 | -0.024 | -0.022 | -0.020
Vz 1.160 0.937 0.715 0.269 0.047 -0.176 | -0.621 | -0.843 | -1.066
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.40 0.19 0.02 -0.17 -0.20 -0.19 -0.03 0.11 0.30
Mz -0.03 -0.02 -0.02 0.00 0.00 0.01 0.02 0.02 0.03
1.25-PP+1.4-V1 N 0.195 0.195 0.195 0.195 0.195 0.195 0.195 0.195 0.195
Vy -0.042 | -0.039 | -0.037 | -0.032 | -0.030 | -0.028 | -0.023 | -0.021 | -0.019
Vz 1.154 0.933 0.711 0.269 0.047 -0.174 | -0.617 | -0.838 | -1.059
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.39 0.19 0.02 -0.17 -0.20 -0.19 -0.03 0.11 0.30
Mz -0.03 -0.03 -0.02 0.00 0.00 0.01 0.02 0.02 0.03

Esforgcos em barras, por combinagédo

Combinacéo Posi¢cOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.225 m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m

N54/N38 | Aco dobrado |PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.006 | -0.004 | -0.001 0.000 0.003 0.005 0.007 0.009 0.011

Vz -0.025 | -0.020 | -0.014 | -0.009 | -0.003 0.003 0.008 0.014 0.019

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Vy -0.007 | -0.004 | -0.002 0.000 0.003 0.006 0.009 0.011 0.014

Vz -0.032 | -0.025 | -0.018 | -0.011 | -0.004 0.003 0.010 0.017 0.024

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

PP+1.4-V1 N 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descricéo 0.000m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
Vy 0.028 0.030 0.032 0.033 0.036 0.038 0.040 0.042 0.044

Vz 0.950 0.698 0.447 0.195 -0.057 | -0.308 | -0.560 | -0.811 | -1.063

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.28 0.09 -0.04 -0.11 -0.12 -0.08 0.01 0.17 0.38

Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

1.25-PP+1.4-V1 N 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153

Vy 0.026 0.029 0.031 0.033 0.037 0.039 0.042 0.044 0.047

Vz 0.944 0.693 0.443 0.193 -0.057 | -0.308 | -0.558 | -0.808 | -1.058

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.27 0.09 -0.04 -0.11 -0.12 -0.08 0.01 0.17 0.38

Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04

Esforgos em barras, por combinagédo

Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.205m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N38/N57 | Ago dobrado |PP N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.004 0.006 0.008
Vz -0.023 | -0.018 | -0.013 | -0.002 0.003 0.008 0.018 0.023 0.028
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.014 | -0.011 | -0.009 | -0.004 | -0.002 0.000 0.005 0.008 0.010
Vz -0.028 | -0.022 | -0.016 | -0.003 0.003 0.010 0.022 0.029 0.035
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.01 0.01 0.00 0.00 -0.01 -0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.191 0.191 0.191 0.191 0.191 0.191 0.191 0.191 0.191
Vy -0.048 | -0.046 | -0.044 | -0.040 | -0.038 | -0.037 | -0.033 | -0.031 | -0.029
Vz 1.175 0.945 0.716 0.256 0.027 -0.203 | -0.662 | -0.892 | -1.122
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.40 0.19 0.02 -0.18 -0.21 -0.20 -0.02 0.14 0.35
Mz -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04
1.25-PP+1.4-V1 N 0.190 0.190 0.190 0.190 0.190 0.190 0.190 0.190 0.190
Vy -0.051 | -0.048 | -0.046 | -0.041 | -0.039 | -0.037 | -0.032 | -0.029 | -0.027
Vz 1.169 0.941 0.713 0.256 0.027 -0.201 | -0.658 | -0.886 | -1.115
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.40 0.19 0.02 -0.18 -0.21 -0.19 -0.02 0.14 0.35
Mz -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04

Esforgcos em barras, por combinagédo

Combinacéo PosicOes na barra
Barra . — Esforgo

Tipo Descri¢ao 0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m

N57/N43 | Ago dobrado |PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010

Vz -0.027 | -0.022 | -0.016 | -0.011 | -0.005 0.000 0.005 0.011 0.016

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Vy -0.008 | -0.005 | -0.003 0.000 0.002 0.005 0.007 0.010 0.012

Vz -0.034 | -0.027 | -0.020 | -0.013 | -0.007 0.000 0.007 0.013 0.020

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My -0.01 -0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163

Vy 0.058 0.060 0.062 0.064 0.066 0.068 0.070 0.072 0.074

Vz 1.099 0.856 0.613 0.371 0.128 -0.115 | -0.358 | -0.600 | -0.843
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> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.34 0.13 -0.03 -0.14 -0.19 -0.20 -0.14 -0.04 0.12
Mz 0.05 0.04 0.03 0.01 0.00 -0.02 -0.03 -0.04 -0.06
1.25-PP+1.4-V1 N 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163
Vy 0.056 0.059 0.061 0.064 0.066 0.069 0.071 0.074 0.076
Vz 1.092 0.851 0.609 0.368 0.127 -0.115 | -0.356 | -0.598 | -0.839
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.33 0.12 -0.03 -0.14 -0.19 -0.20 -0.14 -0.04 0.12
Mz 0.05 0.04 0.03 0.01 0.00 -0.02 -0.03 -0.05 -0.06

Esforcos em barras, por combinagéo
Combinacéo Posigdes na barra
Barra . — Esforco
Tipo Descrigao 0.000 m | 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N6/N66 | Aco dobrado |PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.010 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.004 0.006 0.007
Vz 0.019 0.015 0.010 0.000 -0.004 | -0.009 | -0.019 | -0.024 | -0.028
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.01 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.013 | -0.011 | -0.009 | -0.004 | -0.002 0.000 0.005 0.007 0.009
Vz 0.024 0.018 0.012 0.000 -0.006 | -0.012 | -0.023 | -0.029 | -0.035
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00 0.01 0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223
Vy -0.061 | -0.059 | -0.057 | -0.053 | -0.052 | -0.050 | -0.046 | -0.044 | -0.043
Vz -0.971 -0.755 -0.540 -0.109 0.107 0.322 0.753 0.969 1.184
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.15 0.01 0.14 0.26 0.26 0.22 0.02 -0.15 -0.36
Mz -0.05 -0.04 -0.03 -0.01 0.00 0.01 0.03 0.04 0.05
1.25-PP+1.4-V1 N 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223
Vy -0.063 | -0.061 | -0.059 | -0.054 | -0.052 | -0.050 | -0.045 | -0.043 | -0.041
Vz -0.966 | -0.752 | -0.537 | -0.109 0.105 0.320 0.748 0.963 1.177
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.15 0.01 0.14 0.26 0.26 0.22 0.02 -0.15 -0.35
Mz -0.05 -0.04 -0.03 -0.01 0.00 0.01 0.03 0.04 0.05
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
N66/N10 |Ago dobrado |PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.007 | -0.005 | -0.003 0.000 0.002 0.004 0.007 0.009 0.011
Vz 0.026 0.021 0.017 0.008 0.003 -0.002 -0.011 -0.016 -0.020
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.008 | -0.006 | -0.004 0.000 0.002 0.005 0.009 0.011 0.013
Vz 0.032 0.027 0.021 0.009 0.004 -0.002 -0.014 -0.019 -0.025
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169
Vy 0.038 0.040 0.041 0.045 0.047 0.048 0.052 0.054 0.055
Vz -1.007 -0.799 -0.590 -0.174 0.035 0.243 0.660 0.868 1.077
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.32 -0.15 -0.02 0.12 0.14 0.11 -0.06 -0.20 -0.38
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> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.03 -0.04 -0.05
1.25-PP+1.4-V1 N 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169
Vy 0.036 0.038 0.041 0.045 0.047 0.049 0.054 0.056 0.058
Vz -1.001 | -0.793 | -0.586 | -0.172 0.036 0.243 0.657 0.865 1.072
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.31 -0.15 -0.02 0.12 0.13 0.11 -0.06 -0.20 -0.38
Mz 0.04 0.03 0.02 0.01 0.00 -0.01 -0.03 -0.04 -0.05
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.199 m | 0.398 m | 0.795 m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N10/N63 | Ago dobrado |PP N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.003 0.005 0.007
Vz 0.022 0.017 0.012 0.002 -0.003 | -0.008 | -0.017 | -0.022 | -0.027
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.014 | -0.012 | -0.010 | -0.005 | -0.003 0.000 0.004 0.007 0.009
Vz 0.027 0.021 0.015 0.003 -0.003 | -0.009 | -0.022 | -0.028 | -0.034
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.00 0.00 -0.01 -0.01 0.00 0.00 0.01 0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196
Vy -0.039 | -0.037 | -0.035 | -0.031 | -0.030 | -0.028 | -0.024 | -0.022 | -0.020
Vz -1.160 | -0.937 | -0.715 | -0.269 | -0.047 0.176 0.621 0.843 1.066
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.40 -0.19 -0.02 0.17 0.20 0.19 0.03 -0.11 -0.30
Mz -0.03 -0.02 -0.02 0.00 0.00 0.01 0.02 0.02 0.03
1.25-PP+1.4-V1 N 0.195 0.195 0.195 0.195 0.195 0.195 0.195 0.195 0.195
Vy -0.042 | -0.039 | -0.037 | -0.032 | -0.030 | -0.028 | -0.023 | -0.021 | -0.019
Vz -1.154 | -0.933 | -0.711 | -0.269 | -0.047 0.174 0.617 0.838 1.059
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.39 -0.19 -0.02 0.17 0.20 0.19 0.03 -0.11 -0.30
Mz -0.03 -0.03 -0.02 0.00 0.00 0.01 0.02 0.02 0.03
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.225 m | 0.450m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N63/N15 | Ago dobrado |PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.006 | -0.004 | -0.001 0.000 0.003 0.005 0.007 0.009 0.011
Vz 0.025 0.020 0.014 0.009 0.003 -0.003 | -0.008 | -0.014 | -0.019
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.007 | -0.004 | -0.002 0.000 0.003 0.006 0.009 0.011 0.014
Vz 0.032 0.025 0.018 0.011 0.004 -0.003 | -0.010 | -0.017 | -0.024
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
PP+1.4-V1 N 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153
Vy 0.028 0.030 0.032 0.033 0.036 0.038 0.040 0.042 0.044
Vz -0.950 | -0.698 | -0.447 | -0.195 0.057 0.308 0.560 0.811 1.063
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.28 -0.09 0.04 0.11 0.12 0.08 -0.01 -0.17 -0.38
Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04
1.25-PP+1.4-V1 N 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153
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> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.225m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
Vy 0.026 0.029 0.031 0.033 0.037 0.039 0.042 0.044 0.047
Vz -0.944 | -0.693 | -0.443 | -0.193 0.057 0.308 0.558 0.808 1.058
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.27 -0.09 0.04 0.11 0.12 0.08 -0.01 -0.17 -0.38
Mz 0.03 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.03 -0.04
Esforgcos em barras, por combinagéo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.205m | 0.410m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N15/N60 | Ago dobrado |PP N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.004 0.006 0.008
Vz 0.023 0.018 0.013 0.002 -0.003 | -0.008 | -0.018 | -0.023 | -0.028
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Vy -0.014 | -0.011 | -0.009 | -0.004 | -0.002 0.000 0.005 0.008 0.010
Vz 0.028 0.022 0.016 0.003 -0.003 | -0.010 | -0.022 | -0.029 | -0.035
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.00 0.00 -0.01 -0.01 0.00 0.00 0.01 0.01
Mz -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.191 0.191 0.191 0.191 0.191 0.191 0.191 0.191 0.191
Vy -0.048 | -0.046 | -0.044 | -0.040 | -0.038 | -0.037 | -0.033 | -0.031 | -0.029
Vz -1.175 | -0.945 | -0.716 | -0.256 | -0.027 0.203 0.662 0.892 1.122
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.40 -0.19 -0.02 0.18 0.21 0.20 0.02 -0.14 -0.35
Mz -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04
1.25-PP+1.4-V1 N 0.190 0.190 0.190 0.190 0.190 0.190 0.190 0.190 0.190
Vy -0.051 | -0.048 | -0.046 | -0.041 | -0.039 | -0.037 | -0.032 | -0.029 | -0.027
Vz -1.169 | -0.941 | -0.713 | -0.256 | -0.027 0.201 0.658 0.886 1.115
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.40 -0.19 -0.02 0.18 0.21 0.19 0.02 -0.14 -0.35
Mz -0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04
Esforgcos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
N60/N20 | Ago dobrado |PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.010
Vz 0.027 0.022 0.016 0.011 0.005 0.000 -0.005 | -0.011 | -0.016
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vy -0.008 | -0.005 | -0.003 0.000 0.002 0.005 0.007 0.010 0.012
Vz 0.034 0.027 0.020 0.013 0.007 0.000 -0.007 | -0.013 | -0.020
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.01 0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163
Vy 0.058 0.060 0.062 0.064 0.066 0.068 0.070 0.072 0.074
Vz -1.099 | -0.856 | -0.613 | -0.371 | -0.128 0.115 0.358 0.600 0.843
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.34 -0.13 0.03 0.14 0.19 0.20 0.14 0.04 -0.12
Mz 0.05 0.04 0.03 0.01 0.00 -0.02 -0.03 -0.04 -0.06
1.25-PP+1.4-V1 N 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163
Vy 0.056 0.059 0.061 0.064 0.066 0.069 0.071 0.074 0.076
Vz -1.092 | -0.851 | -0.609 | -0.368 | -0.127 0.115 0.356 0.598 0.839
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo

Posi¢Bes na barra

Barra . — Esforco
Tipo Descricéo 0.000m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.33 -0.12 0.03 0.14 0.19 0.20 0.14 0.04 -0.12
Mz 0.05 0.04 0.03 0.01 0.00 -0.02 -0.03 -0.05 -0.06
Esforgos em barras, por combinagédo
Combinacéo Posicbes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N11/N10 |Ago dobrado |PP N -0.004 | -0.002 0.000 0.001 0.003 0.005 0.007 0.009 0.011
Vy 0.017 0.013 0.008 0.003 -0.002 -0.007 -0.011 -0.016 -0.021
Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1.25-PP N -0.005 | -0.003 0.000 0.002 0.004 0.006 0.009 0.011 0.013
Vy 0.022 0.016 0.010 0.004 -0.002 -0.008 -0.014 -0.020 -0.026
Vz -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
PP+1.4-V1 N -1.592 -1.590 -1.588 -1.587 -1.585 -1.583 -1.581 -1.579 -1.578
Vy 0.105 0.100 0.095 0.090 0.085 0.081 0.076 0.071 0.066
Vz 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.01 0.01 0.01 0.00 0.00 -0.01 -0.01
Mz 0.08 0.06 0.04 0.03 0.01 -0.01 -0.02 -0.04 -0.05
1.25-PP+1.4-V1 N -1.593 -1.591 -1.588 -1.586 -1.584 -1.582 -1.579 -1.577 -1.575
Vy 0.109 0.103 0.097 0.091 0.085 0.079 0.073 0.067 0.061
Vz 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.02 0.02 0.01 0.01 0.01 0.00 0.00 -0.01 -0.01
Mz 0.08 0.06 0.04 0.03 0.01 -0.01 -0.02 -0.04 -0.05
Esforcos em barras, por combinagédo
Combinagéo Posicdes na barra
Barra . — Esforco
Tipo Descrigao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N10/N8 | Aco dobrado |PP N 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019 0.020
Vy 0.020 0.015 0.010 0.006 0.000 -0.004 | -0.009 | -0.014 | -0.018
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N 0.007 0.010 0.012 0.014 0.016 0.019 0.021 0.023 0.025
Vy 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.011 | -0.017 | -0.023
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
PP+1.4-V1 N -0.892 | -0.890 | -0.888 | -0.887 | -0.885 | -0.883 | -0.881 | -0.879 | -0.878
Vy 0.058 0.053 0.048 0.043 0.038 0.034 0.029 0.024 0.019
Vz 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02
Mz 0.04 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.02
1.25-PP+1.4-V1 N -0.891 | -0.888 | -0.886 | -0.884 | -0.882 | -0.879 | -0.877 | -0.875 | -0.873
Vy 0.063 0.057 0.051 0.045 0.038 0.033 0.027 0.021 0.015
Vz 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02
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> Relatdrios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacéo
Combinagéo Posi¢des na barra
Barra . — Esforco
Tipo Descrigao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
Mz 0.04 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.02
Esforgos em barras, por combinagédo
Combinacéo PosicOes na barra
Barra . — Esforgo
Tipo Descri¢ao 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N16/N15 | Ago dobrado |PP N -0.004 | -0.002 0.000 0.001 0.003 0.005 0.007 0.009 0.010
Vy 0.017 0.013 0.008 0.003 -0.002 -0.007 -0.011 -0.016 -0.021
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1.25-PP N -0.005 | -0.003 0.000 0.002 0.004 0.006 0.008 0.011 0.013
Vy 0.022 0.016 0.010 0.004 -0.002 -0.008 -0.014 -0.020 -0.026
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
PP+1.4-V1 N -1.591 -1.589 -1.587 -1.586 -1.584 -1.582 -1.580 -1.579 -1.577
Vy 0.105 0.100 0.095 0.090 0.085 0.081 0.076 0.071 0.066
Vz -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.01 0.01
Mz 0.08 0.06 0.04 0.03 0.01 -0.01 -0.02 -0.04 -0.05
1.25-PP+1.4-V1 N -1.592 -1.590 -1.587 -1.585 -1.583 -1.581 -1.579 -1.576 -1.574
Vy 0.109 0.103 0.097 0.091 0.085 0.079 0.073 0.067 0.061
Vz -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.01 0.01
Mz 0.08 0.06 0.04 0.03 0.01 -0.01 -0.02 -0.04 -0.05
Esforcos em barras, por combinagédo
Combinacéo Posigdes na barra
Barra . — Esforco
Tipo Descrigcéo 0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N15/N9 | Aco dobrado |PP N 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019 0.020
Vy 0.020 0.015 0.010 0.006 0.000 -0.004 | -0.009 | -0.014 | -0.018
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N 0.007 0.010 0.012 0.014 0.016 0.019 0.021 0.023 0.026
Vy 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.011 | -0.017 | -0.023
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
PP+1.4.V1 N -0.893 | -0.891 | -0.889 | -0.887 | -0.885 | -0.884 | -0.882 | -0.880 | -0.878
Vy 0.058 0.053 0.048 0.043 0.038 0.034 0.029 0.024 0.019
Vz -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02
Mz 0.04 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.02
1.25-PP+1.4-V1 N -0.891 | -0.889 | -0.887 | -0.884 | -0.882 | -0.880 | -0.878 | -0.875 | -0.873
Vy 0.063 0.057 0.051 0.045 0.038 0.033 0.027 0.021 0.015
Vz -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02
Mz 0.04 0.02 0.02 0.01 0.00 -0.01 -0.02 -0.02 -0.02
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Relatorios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N49/N51 | Aco dobrado |PP N 0.013 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.027
Vy 0.012 0.007 0.002 -0.003 | -0.007 | -0.012 | -0.017 | -0.022 | -0.027
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
1.25-PP N 0.016 0.018 0.020 0.023 0.025 0.027 0.030 0.032 0.034
Vy 0.015 0.009 0.003 -0.003 | -0.009 | -0.015 | -0.022 | -0.028 | -0.034
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02
PP+1.4-V1 N -0.024 | -0.023 | -0.021 | -0.019 | -0.017 | -0.015 | -0.013 | -0.011 | -0.010
Vy 0.128 0.123 0.118 0.113 0.109 0.104 0.099 0.094 0.089
Vz -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 -0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01
Mz 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.17
1.25-PP+1.4-V1 N -0.021 | -0.019 | -0.017 | -0.014 | -0.012 | -0.010 | -0.007 | -0.005 | -0.003
Vy 0.131 0.125 0.119 0.113 0.107 0.101 0.094 0.088 0.082
Vz -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 -0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01
Mz 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.15 -0.17
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.040m | 0.239m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m
N51/N50 | Aco dobrado |PP N -0.029 | -0.027 | -0.025 | -0.023 | -0.022 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.032 0.027 0.022 0.018 0.013 0.008 0.003 -0.002 | -0.007
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.036 | -0.034 | -0.032 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018
Vy 0.040 0.034 0.028 0.022 0.016 0.010 0.003 -0.003 | -0.009
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.042 0.044 0.046 0.047 0.049 0.051 0.053 0.055 0.057
Vy -0.015 | -0.020 | -0.025 | -0.030 | -0.035 | -0.040 | -0.045 | -0.050 | -0.055
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz -0.05 -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00
1.25-PP+1.4-V1 N 0.035 0.037 0.039 0.042 0.044 0.046 0.049 0.051 0.053
Vy -0.007 | -0.013 | -0.019 | -0.025 | -0.032 | -0.038 | -0.044 | -0.050 | -0.056
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz -0.05 -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N52/N54 | Aco dobrado |PP N 0.013 0.015 0.017 0.018 0.020 0.022 0.024 0.026 0.028
Vy 0.014 0.009 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.021 | -0.026
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
1.25-PP N 0.016 0.018 0.021 0.023 0.025 0.028 0.030 0.032 0.035
Vy 0.017 0.011 0.005 -0.001 | -0.007 | -0.014 | -0.020 | -0.026 | -0.032
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
PP+1.4-V1 N -0.032 | -0.030 | -0.028 | -0.026 | -0.025 | -0.023 | -0.021 | -0.019 | -0.017
Vy 0.099 0.094 0.089 0.084 0.079 0.074 0.069 0.064 0.059
Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz 0.00 -0.02 -0.04 -0.06 -0.07 -0.09 -0.10 -0.11 -0.13
1.25-PP+1.4-V1 N -0.029 | -0.026 | -0.024 | -0.022 | -0.020 | -0.017 | -0.015 | -0.013 | -0.010
Vy 0.102 0.096 0.090 0.084 0.077 0.071 0.065 0.059 0.053
Vz -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mz 0.00 -0.02 -0.04 -0.06 -0.07 -0.09 -0.10 -0.11 -0.12

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢éo 0.040m | 0.239m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m
N54/N53 | Aco dobrado |PP N -0.029 | -0.027 | -0.025 | -0.023 | -0.021 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.030 0.025 0.020 0.015 0.010 0.005 0.000 -0.005 | -0.010

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.036 | -0.034 | -0.031 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018

Vy 0.037 0.031 0.025 0.019 0.013 0.007 0.000 -0.006 | -0.012

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 0.042 0.044 0.046 0.048 0.050 0.052 0.053 0.055 0.057

Vy 0.027 0.022 0.017 0.012 0.007 0.002 -0.003 | -0.008 | -0.013

Vz -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP+1.4-V1 N 0.035 0.037 0.040 0.042 0.044 0.047 0.049 0.051 0.054

Vy 0.034 0.028 0.022 0.016 0.010 0.003 -0.003 | -0.009 | -0.015

Vz -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N55/N57 | Aco dobrado |PP N 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.025 0.027
Vy 0.012 0.007 0.002 -0.003 | -0.007 | -0.012 | -0.017 | -0.022 | -0.027
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Relatorios

Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
1.25-PP N 0.016 0.018 0.020 0.022 0.025 0.027 0.029 0.032 0.034
Vy 0.015 0.009 0.003 -0.003 | -0.009 | -0.016 | -0.022 | -0.028 | -0.034
Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02
PP+1.4-V1 N -0.025 | -0.023 | -0.021 | -0.019 | -0.017 | -0.016 | -0.014 | -0.012 | -0.010
Vy 0.129 0.124 0.119 0.114 0.109 0.105 0.100 0.095 0.090
Vz -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mz 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.18
1.25-PP+1.4-V1 N -0.022 | -0.019 | -0.017 | -0.015 | -0.013 | -0.010 | -0.008 | -0.006 | -0.003
Vy 0.132 0.126 0.120 0.114 0.108 0.101 0.095 0.089 0.083
Vz -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mz 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.17
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.040m | 0.239m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m
N57/N56 | Aco dobrado |PP N -0.029 | -0.027 | -0.025 | -0.023 | -0.022 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.032 0.027 0.022 0.018 0.013 0.008 0.003 -0.002 | -0.007
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.036 | -0.034 | -0.032 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018
Vy 0.040 0.034 0.028 0.022 0.016 0.010 0.003 -0.003 | -0.009
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 0.044 0.046 0.048 0.050 0.052 0.054 0.056 0.057 0.059
Vy -0.016 | -0.021 | -0.026 | -0.031 | -0.036 | -0.041 | -0.046 | -0.051 | -0.056
Vz -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.01
Mz -0.05 -0.05 -0.05 -0.04 -0.03 -0.02 -0.02 -0.01 0.00
1.25-PP+1.4-V1 N 0.037 0.040 0.042 0.044 0.047 0.049 0.051 0.053 0.056
Vy -0.008 | -0.014 | -0.020 | -0.027 | -0.033 | -0.039 | -0.045 | -0.051 | -0.057
Vz -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.01
Mz -0.05 -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00
Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descri¢éo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
N59/N60 | Aco dobrado |PP N 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.025 0.027
Vy 0.012 0.007 0.002 -0.003 | -0.007 | -0.012 | -0.017 | -0.022 | -0.027
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco
Tipo Descricéo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
1.25-PP N 0.016 0.018 0.020 0.022 0.025 0.027 0.029 0.032 0.034
Vy 0.015 0.009 0.003 -0.003 | -0.009 | -0.016 | -0.022 | -0.028 | -0.034
Vz 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02
PP+1.4-V1 N -0.025 | -0.023 | -0.021 | -0.019 | -0.017 | -0.016 | -0.014 | -0.012 | -0.010
Vy 0.129 0.124 0.119 0.114 0.109 0.105 0.100 0.095 0.090
Vz 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
Mz 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.18
1.25-PP+1.4-V1 N -0.022 | -0.019 | -0.017 | -0.015 | -0.013 | -0.010 | -0.008 | -0.006 | -0.003
Vy 0.132 0.126 0.120 0.114 0.108 0.101 0.095 0.089 0.083
Vz 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
Mz 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.17

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢éo 0.040m | 0.239m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m

N60/N58 | Aco dobrado |PP N -0.029 | -0.027 | -0.025 | -0.023 | -0.022 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.032 0.027 0.022 0.018 0.013 0.008 0.003 -0.002 | -0.007

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.036 | -0.034 | -0.032 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018

Vy 0.040 0.034 0.028 0.022 0.016 0.010 0.003 -0.003 | -0.009

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 0.044 0.046 0.048 0.050 0.052 0.054 0.056 0.057 0.059

Vy -0.016 | -0.021 | -0.026 | -0.031 | -0.036 | -0.041 | -0.046 | -0.051 | -0.056

Vz 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 -0.01

Mz -0.05 -0.05 -0.05 -0.04 -0.03 -0.02 -0.02 -0.01 0.00

1.25-PP+1.4-V1 N 0.037 0.040 0.042 0.044 0.047 0.049 0.051 0.053 0.056

Vy -0.008 | -0.014 | -0.020 | -0.027 | -0.033 | -0.039 | -0.045 | -0.051 | -0.057

Vz 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 -0.01

Mz -0.05 -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00

Esforcos em barras, por combinacao
Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢éo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m

N62/N63 | Aco dobrado |PP N 0.013 0.015 0.017 0.018 0.020 0.022 0.024 0.026 0.028
Vy 0.014 0.009 0.004 -0.001 | -0.006 | -0.011 | -0.016 | -0.021 | -0.026

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

1.25-PP N 0.016 0.018 0.021 0.023 0.025 0.028 0.030 0.032 0.035

Vy 0.017 0.011 0.005 -0.001 | -0.007 | -0.014 | -0.020 | -0.026 | -0.032
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> Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descricéo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m
Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

PP+1.4-V1 N -0.032 | -0.030 | -0.028 | -0.026 | -0.025 | -0.023 | -0.021 | -0.019 | -0.017

Vy 0.099 0.094 0.089 0.084 0.079 0.074 0.069 0.064 0.059

Vz 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Mz 0.00 -0.02 -0.04 -0.06 -0.07 -0.09 -0.10 -0.11 -0.13

1.25-PP+1.4-V1 N -0.029 | -0.026 | -0.024 | -0.022 | -0.020 | -0.017 | -0.015 | -0.013 | -0.010

Vy 0.102 0.096 0.090 0.084 0.077 0.071 0.065 0.059 0.053

Vz 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Mz 0.00 -0.02 -0.04 -0.06 -0.07 -0.09 -0.10 -0.11 -0.12

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢éo 0.040m | 0.239m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m
N63/N61 | Aco dobrado |PP N -0.029 | -0.027 | -0.025 | -0.023 | -0.021 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.030 0.025 0.020 0.015 0.010 0.005 0.000 -0.005 | -0.010

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.036 | -0.034 | -0.031 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018

Vy 0.037 0.031 0.025 0.019 0.013 0.007 0.000 -0.006 | -0.012

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 0.042 0.044 0.046 0.048 0.050 0.052 0.053 0.055 0.057

Vy 0.027 0.022 0.017 0.012 0.007 0.002 -0.003 | -0.008 | -0.013

Vz 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP+1.4-V1 N 0.035 0.037 0.040 0.042 0.044 0.047 0.049 0.051 0.054

Vy 0.034 0.028 0.022 0.016 0.010 0.003 -0.003 | -0.009 | -0.015

Vz 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢éo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m

N65/N66 | Aco dobrado |PP N 0.013 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.027
Vy 0.012 0.007 0.002 -0.003 | -0.007 | -0.012 | -0.017 | -0.022 | -0.027

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

1.25-PP N 0.016 0.018 0.020 0.023 0.025 0.027 0.030 0.032 0.034

Vy 0.015 0.009 0.003 -0.003 | -0.009 | -0.015 | -0.022 | -0.028 | -0.034

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descricéo 0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m | 0.996 m | 1.195 m | 1.394 m | 1.593 m

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02

PP+1.4-V1 N -0.024 | -0.023 | -0.021 | -0.019 | -0.017 | -0.015 | -0.013 | -0.011 | -0.010

Vy 0.128 0.123 0.118 0.113 0.109 0.104 0.099 0.094 0.089

Vz 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.01 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01

Mz 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.17

1.25-PP+1.4-V1 N -0.021 | -0.019 | -0.017 | -0.014 | -0.012 | -0.010 | -0.007 | -0.005 | -0.003

Vy 0.131 0.125 0.119 0.113 0.107 0.101 0.094 0.088 0.082

Vz 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.01 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01

Mz 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.15 -0.17

Esforcos em barras, por combinacao

Combinagéo Posi¢Bes na barra
Barra . — Esforco

Tipo Descri¢éo 0.040m | 0.239m | 0.439 m | 0.638 m | 0.837 m | 1.037 m | 1.236 m | 1.435 m | 1.634 m
N66/N64 | Aco dobrado |PP N -0.029 | -0.027 | -0.025 | -0.023 | -0.022 | -0.020 | -0.018 | -0.016 | -0.014
Vy 0.032 0.027 0.022 0.018 0.013 0.008 0.003 -0.002 | -0.007

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

1.25-PP N -0.036 | -0.034 | -0.032 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018

Vy 0.040 0.034 0.028 0.022 0.016 0.010 0.003 -0.003 | -0.009

Vz 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 0.042 0.044 0.046 0.047 0.049 0.051 0.053 0.055 0.057

Vy -0.015 | -0.020 | -0.025 | -0.030 | -0.035 | -0.040 | -0.045 | -0.050 | -0.055

Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz -0.05 -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00

1.25-PP+1.4-V1 N 0.035 0.037 0.039 0.042 0.044 0.046 0.049 0.051 0.053

Vy -0.007 | -0.013 | -0.019 | -0.025 | -0.032 | -0.038 | -0.044 | -0.050 | -0.056

Vz -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

My 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mz -0.05 -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00

Esforcos em barras, por combinacao

Combinacgao Posi¢cdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
N67/N57 | Aco dobrado | PP N -0.159 | -0.153 | -0.146 | -0.140 | -0.134

Vy 0.000 0.000 0.000 0.000 0.000
Vz 0.026 0.026 0.026 0.026 0.026

Mt 0.00 0.00 0.00 0.00 0.00

My 0.02 0.01 0.00 0.00 -0.01

Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.198 | -0.191 | -0.183 | -0.175 | -0.168

Vy 0.000 0.000 0.000 0.000 0.000
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Relatorios

Telhado UFVJM concluido telhado 2

Data: 19/04/18

Esforcos em barras, por combinacao
Combinacgao PosicGes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m

Vz 0.032 0.032 0.032 0.032 0.032

Mt 0.00 0.00 0.00 0.00 0.00

My 0.02 0.01 0.01 0.00 -0.01

Mz 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 2.201 2.207 2.213 2.219 2.225

Vy 0.019 0.019 0.019 0.019 0.019

Vz 0.686 0.686 0.686 0.686 0.686

Mt 0.00 0.00 0.00 0.00 0.00

My 0.51 0.35 0.19 0.03 -0.13

Mz 0.01 0.00 0.00 -0.01 -0.01

1.25-PP+1.4-V1 N 2.161 2.169 2.177 2.184 2.192

Vy 0.019 0.019 0.019 0.019 0.019

Vz 0.693 0.693 0.693 0.693 0.693

Mt 0.00 0.00 0.00 0.00 0.00

My 0.51 0.35 0.19 0.03 -0.13

Mz 0.01 0.00 0.00 -0.01 -0.01

Esforcos em barras, por combinacao
Combinacgao Posi¢cdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m

N68/N54 | Aco dobrado | PP N -0.152 | -0.146 | -0.140 | -0.134 | -0.128
Vy 0.000 0.000 0.000 0.000 0.000

Vz 0.027 0.027 0.027 0.027 0.027

Mt 0.00 0.00 0.00 0.00 0.00

My 0.02 0.01 0.01 0.00 -0.01

Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.190 | -0.183 | -0.175 | -0.167 | -0.160

Vy 0.000 0.000 0.000 0.000 0.000

Vz 0.034 0.034 0.034 0.034 0.034

Mt 0.00 0.00 0.00 0.00 0.00

My 0.02 0.02 0.01 0.00 -0.01

Mz 0.00 0.00 0.00 0.00 0.00

PP+1.4-V1 N 1.929 1.935 1.941 1.947 1.953

Vy 0.046 0.046 0.046 0.046 0.046

Vz 0.620 0.620 0.620 0.620 0.620

Mt 0.00 0.00 0.00 0.00 0.00

My 0.43 0.28 0.14 0.00 -0.15

Mz 0.02 0.01 -0.01 -0.02 -0.03

1.25-PP+1.4-V1 N 1.891 1.898 1.906 1.913 1.921

Vy 0.046 0.046 0.046 0.046 0.046

Vz 0.627 0.627 0.627 0.627 0.627

Mt 0.00 0.00 0.00 0.00 0.00
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& Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinacgao PosicGes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
My 0.43 0.29 0.14 0.00 -0.15
Mz 0.02 0.01 -0.01 -0.02 -0.03
Esforcos em barras, por combinacao
Combinacgao Posicdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N69/N51 | Aco dobrado | PP N -0.158 | -0.152 | -0.146 | -0.140 | -0.133
Vy 0.000 0.000 0.000 0.000 0.000
Vz 0.026 0.026 0.026 0.026 0.026
Mt 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.00 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.197 | -0.190 | -0.182 | -0.174 | -0.167
Vy 0.000 0.000 0.000 0.000 0.000
Vz 0.033 0.033 0.033 0.033 0.033
Mt 0.00 0.00 0.00 0.00 0.00
My 0.02 0.01 0.01 0.00 -0.01
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.168 2.174 2.180 2.186 2.193
Vy 0.070 0.070 0.070 0.070 0.070
Vz 0.684 0.684 0.684 0.684 0.684
Mt 0.00 0.00 0.00 0.00 0.00
My 0.51 0.35 0.19 0.03 -0.13
Mz 0.02 0.01 -0.01 -0.02 -0.04
1.25-PP+1.4-V1 N 2.129 2.136 2.144 2.152 2.159
Vy 0.070 0.070 0.070 0.070 0.070
Vz 0.690 0.690 0.690 0.690 0.690
Mt 0.00 0.00 0.00 0.00 0.00
My 0.51 0.35 0.19 0.03 -0.13
Mz 0.02 0.01 -0.01 -0.02 -0.04
Esforcos em barras, por combinacao
Combinacgao Posi¢cdes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
N70/N60 | Aco dobrado | PP N -0.159 | -0.153 | -0.146 | -0.140 | -0.134
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.026 | -0.026 | -0.026 | -0.026 | -0.026
Mt 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.198 | -0.191 | -0.183 | -0.175 | -0.168

Pagina 113



Relatorios
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Esforcos em barras, por combinacao
Combinacgao PosicGes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.032 | -0.032 | -0.032 | -0.032 | -0.032
Mt 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 -0.01 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.201 2.207 2.213 2.219 2.225
Vy 0.019 0.019 0.019 0.019 0.019
Vz -0.686 | -0.686 | -0.686 | -0.686 | -0.686
Mt 0.00 0.00 0.00 0.00 0.00
My -0.51 -0.35 -0.19 -0.03 0.13
Mz 0.01 0.00 0.00 -0.01 -0.01
1.25-PP+1.4-V1 N 2.161 2.169 2.177 2.184 2.192
Vy 0.019 0.019 0.019 0.019 0.019
Vz -0.693 | -0.693 | -0.693 | -0.693 | -0.693
Mt 0.00 0.00 0.00 0.00 0.00
My -0.51 -0.35 -0.19 -0.03 0.13
Mz 0.01 0.00 0.00 -0.01 -0.01
Esforcos em barras, por combinacao
Combinacgao PosicBes na barra
Barra - — Esforco
Tipo Descricao 0.000 m|0.231 m |0.463 m | 0.694 m | 0.925 m
N71/N63 | Aco dobrado | PP N -0.152 | -0.146 | -0.140 | -0.134 | -0.128
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.027 | -0.027 | -0.027 | -0.027 | -0.027
Mt 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 -0.01 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.190 | -0.183 | -0.175 | -0.167 | -0.160
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.034 | -0.034 | -0.034 | -0.034 | -0.034
Mt 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.02 -0.01 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 1.929 1.935 1.941 1.947 1.953
Vy 0.046 0.046 0.046 0.046 0.046
Vz -0.620 | -0.620 | -0.620 | -0.620 | -0.620
Mt 0.00 0.00 0.00 0.00 0.00
My -0.43 -0.28 -0.14 0.00 0.15
Mz 0.02 0.01 -0.01 -0.02 -0.03
1.25.-PP+1.4-V1 N 1.891 1.898 1.906 1.913 1.921
Vy 0.046 0.046 0.046 0.046 0.046
Vz -0.627 | -0.627 | -0.627 | -0.627 | -0.627
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Esforcos em barras, por combinacao
Combinacgao PosicGes na barra
Barra - — Esforco
Tipo Descrigcao 0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
Mt 0.00 0.00 0.00 0.00 0.00
My -0.43 -0.29 -0.14 0.00 0.15
Mz 0.02 0.01 -0.01 -0.02 -0.03
Esforcos em barras, por combinacao
Combinacao PosicBes na barra
Barra - — Esforco
Tipo Descricao 0.000 m|0.231 m |0.463 m | 0.694 m | 0.925 m
N72/N66 | Aco dobrado | PP N -0.158 | -0.152 | -0.146 | -0.140 | -0.133
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.026 | -0.026 | -0.026 | -0.026 | -0.026
Mt 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 0.00 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
1.25-PP N -0.197 | -0.190 | -0.182 | -0.174 | -0.167
Vy 0.000 0.000 0.000 0.000 0.000
Vz -0.033 | -0.033 | -0.033 | -0.033 | -0.033
Mt 0.00 0.00 0.00 0.00 0.00
My -0.02 -0.01 -0.01 0.00 0.01
Mz 0.00 0.00 0.00 0.00 0.00
PP+1.4-V1 N 2.168 2.174 2.180 2.186 2.193
Vy 0.070 0.070 0.070 0.070 0.070
Vz -0.684 | -0.684 | -0.684 | -0.684 | -0.684
Mt 0.00 0.00 0.00 0.00 0.00
My -0.51 -0.35 -0.19 -0.03 0.13
Mz 0.02 0.01 -0.01 -0.02 -0.04
1.25-PP+1.4-V1 N 2.129 2.136 2.144 2.152 2.159
Vy 0.070 0.070 0.070 0.070 0.070
Vz -0.690 | -0.690 | -0.690 | -0.690 | -0.690
Mt 0.00 0.00 0.00 0.00 0.00
My -0.51 -0.35 -0.19 -0.03 0.13
Mz 0.02 0.01 -0.01 -0.02 -0.04

2.3.2.1.3.- Envoltérias

Envoltdrias dos esforcos em barras
Posi¢bes na barra
0.000 m | 0.188 m | 0.375 m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N1/N3 Aco dobrado Nmin -0.131 -0.125 -0.119 -0.113 -0.106 -0.100 -0.094 -0.088 -0.082
Nimex 0.889 0.894 0.899 0.903 0.908 0.913 0.918 0.923 0.928
VVmin -0.259 -0.259 -0.259 -0.259 -0.259 -0.259 -0.259 -0.259 -0.259
VY max 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017
VZuin -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014
VZ s 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinagédo | Esforco
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Envoltdrias dos esforcos em barras

. . ~ Posi¢des na barra
Barra | Tipo de combinagédo | Esforco
0.000 m [ 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 0.00 -0.01 -0.01
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ0 -0.13 -0.08 -0.03 0.00 0.00 -0.01 -0.01 -0.01 -0.02
MZ ax 0.01 0.01 0.00 0.02 0.06 0.11 0.16 0.21 0.26

Envoltdrias dos esforcos em barras
Posi¢bes na barra
0.040 m [ 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N4/N6 Aco dobrado Ninin -0.699 | -0.696 | -0.694 | -0.692 | -0.690 | -0.687 | -0.685 | -0.684 | -0.681
Nimex -0.012 | -0.010 | -0.008 | -0.007 | -0.005 | -0.003 | -0.001 0.000 0.003
VYimin 0.018 0.013 0.008 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
VY max 0.060 0.054 0.048 0.042 0.036 0.032 0.027 0.022 0.017
VZiin -0.125 | -0.125 | -0.125 | -0.125 | -0.125 | -0.125 | -0.125 | -0.125 | -0.125
VZmax 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Barra | Tipo de combinagé&o | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.13 -0.11 -0.09 -0.06 -0.04 -0.01 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.06
MZin 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02
MZ s 0.04 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.01

Envoltdrias dos esforcos em barras
Posi¢bes na barra
0.040 m [ 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N6/N3 Aco dobrado Ninin -0.372 | -0.370 | -0.368 | -0.366 | -0.363 | -0.361 | -0.360 | -0.358 | -0.356
Nimex -0.007 | -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.009
VYimin 0.020 0.015 0.011 0.006 0.000 -0.005 | -0.011 | -0.017 | -0.023
VY max 0.042 0.036 0.030 0.024 0.016 0.013 0.008 0.003 -0.002
VZoin -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098
VZmax -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002

Barra | Tipo de combinagé&o | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.04 -0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.02 0.04 0.06 0.08 0.09 0.11
MZmin 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
MZ s 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Envoltdérias dos esforcos em barras
PosicBes na barra

0.000 m|0.175 m|0.350 m
N2/N4 Aco dobrado Nimin -0.102 | -0.096 | -0.090
Nimax 0.533 0.537 0.542
V¥Yon | -1.528 | -1.528 | -1.528
VY max 0.117 0.117 0.117
Vz,n | -0.971 | -0.971 | -0.971
VZ s 0.002 0.002 0.002
Mt 0.00 0.00 0.00

Barra | Tipo de combinacao | Esfor¢co
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Data: 19/04/18

Envoltérias dos esforcos em barras

. . ~ Posicdes na barra
Barra | Tipo de combinacéo | Esfor¢co
0.000 m|0.175 m |0.350 m
Mt nax 0.00 0.00 0.00
MY min -0.29 -0.12 0.00
MY max 0.01 0.01 0.05
MZ,in -0.16 -0.01 -0.03
MZ,ax 0.01 0.11 0.38
Envoltdrias dos esforcos em barras
. . N PosicBes na barra
Barra | Tipo de combinacao | Esfor¢co
0.000 m|0.231 m|0.463 m |0.694 m |0.925 m
N5/N6 Aco dobrado Nmin -0.112 | -0.105 | -0.097 | -0.089 | -0.082
Nimax 0.952 0.958 0.964 0.970 0.977
VY min -0.250 | -0.250 | -0.250 | -0.250 | -0.250
VYmax 0.005 0.005 0.005 0.005 0.005
VZin -0.100 | -0.100 | -0.100 | -0.100 | -0.100
VZax 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00
Mt ax 0.00 0.00 0.00 0.00 0.00
MY min -0.06 -0.04 -0.01 0.00 0.00
MY max 0.00 0.00 0.00 0.01 0.03
MZ,in -0.08 -0.02 0.00 0.00 0.00
MZ,ax 0.00 0.00 0.04 0.10 0.15
Envoltérias dos esforgos em barras
. . ~ Posigbes na barra
Barra | Tipo de combinagéo | Esforco
0.000 m | 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N3/N64 Aco dobrado Nimin -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020
Nimax 0.162 0.162 0.162 0.162 0.162 0.162 0.162 0.162 0.162
VYmin -0.044 -0.042 -0.040 -0.035 -0.033 -0.031 -0.027 -0.026 -0.024
VY max -0.011 -0.009 -0.007 -0.004 -0.002 0.000 0.004 0.007 0.009
VZiin -0.877 -0.771 -0.666 -0.455 -0.350 -0.244 -0.034 0.000 -0.005
VZnax 0.055 0.049 0.043 0.031 0.025 0.019 0.007 0.071 0.177
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.25 -0.09 0.00 -0.02 -0.02 -0.03 -0.03 -0.03 -0.03
MY max 0.02 0.01 0.05 0.27 0.34 0.40 0.46 0.45 0.43
Mz -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZax 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.03 0.04
Envoltérias dos esforgos em barras
. . . Posi¢des na barra
Barra | Tipo de combinacéo | Esforco
0.000m | 0.186 m | 0.372m | 0.745m | 0.931 m | 1.117m | 1.489 m | 1.676 m | 1.862 m
N64/N8 Aco dobrado N -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019
Ninax 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160
V¥min -0.009 -0.007 -0.004 0.000 0.002 0.003 0.007 0.009 0.010
VY max 0.033 0.035 0.036 0.040 0.042 0.044 0.048 0.051 0.053
VZmin -0.014 -0.020 -0.026 -0.037 -0.043 -0.049 -0.060 -0.066 -0.072
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Envoltérias dos esforgos em barras
Posi¢des na barra

Barra | Tipo de combinacéo | Esforco
0.000m | 0.186 m | 0.372 m | 0.745m | 0.931 m | 1.117m | 1.489 m | 1.676 m | 1.862 m
VZax 0.122 0.224 0.326 0.530 0.632 0.734 0.938 1.039 1.141
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.03 -0.03 -0.02 -0.01 0.00 -0.05 -0.36 -0.55 -0.75
MY max 0.43 0.40 0.34 0.18 0.08 0.00 0.02 0.04 0.05
MZin 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03 -0.04
MZ e 0.04 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforgos em barras
) . N Posicdes na barra
Barra | Tipo de combinagéo | Esforco

0.000 m | 0.199 m | 0.398 m | 0.795 m | 0.994 m | 1.193 m | 1.591 m | 1.790 m | 1.988 m
N8/N61 Aco dobrado Nimin -0.017 | -0.027 | -0.027 | -0.017 | -0.017 | -0.017 | -0.017 | -0.017 | -0.017
Nimax 0.112 0.112 0.112 0.112 0.112 0.112 0.112 0.112 0.112
VYomin -0.047 | -0.044 | -0.042 | -0.037 | -0.035 | -0.033 | -0.029 | -0.027 | -0.025
VYmax -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.005 0.007 0.010
VZin -1.030 | -0.921 | -0.812 | -0.594 | -0.486 | -0.377 | -0.159 | -0.050 0.002
VZ 0.064 0.058 0.052 0.040 0.033 0.027 0.015 0.009 0.059

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.69 -0.50 -0.33 -0.05 0.00 -0.01 -0.02 -0.02 -0.02
MY max 0.05 0.03 0.02 0.00 0.06 0.15 0.25 0.27 0.27
MZin -0.04 -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00
MZ max 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.03

Envoltérias dos esforgos em barras

Posi¢des na barra
0.000 m | 0.225 m | 0.450 m | 0.674 m | 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
N61/N9 Aco dobrado Ninin -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016
Nimax 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117
VYomin -0.008 | -0.005 | -0.003 0.000 0.002 0.004 0.006 0.008 0.010
VYimax 0.032 0.034 0.036 0.038 0.040 0.043 0.046 0.048 0.051
VZ i -0.009 | -0.016 | -0.023 | -0.030 | -0.037 | -0.044 | -0.051 | -0.058 | -0.065
VZ e 0.046 0.169 0.292 0.415 0.538 0.661 0.784 0.907 1.030

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mtax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.02 -0.02 -0.01 -0.01 0.00 -0.12 -0.29 -0.48 -0.70
MY max 0.27 0.25 0.20 0.12 0.01 0.01 0.02 0.03 0.05
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03 -0.04
MZmax 0.03 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforgos em barras

Posicdes na barra
0.000 m | 0.205m | 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N9/N58 Aco dobrado Nimin -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020
Nimax 0.155 0.155 0.155 0.155 0.155 0.155 0.155 0.155 0.155
VYomin -0.048 | -0.046 | -0.044 | -0.039 | -0.037 | -0.035 | -0.030 | -0.029 | -0.027
VYmax -0.011 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.005 0.008 0.010
VZin -1.143 | -1.030 | -0.918 | -0.693 | -0.581 | -0.469 | -0.244 | -0.132 | -0.020
VZmeax 0.071 0.065 0.059 0.046 0.039 0.033 0.020 0.014 0.008

Barra | Tipo de combinagéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.75 -0.52 -0.32 0.00 -0.01 -0.02 -0.03 -0.03 -0.03
MY max 0.05 0.04 0.02 0.01 0.14 0.25 0.39 0.43 0.45
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Envoltérias dos esforgos em barras
. . N Posi¢des na barra
Barra | Tipo de combinacéo | Esforco
0.000 m | 0.205m | 0.410 m [0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
Mz -0.04 -0.03 -0.02 0.00 0.00 0.00 0.00 0.00 0.00
MZmax 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.04
Envoltérias dos esforgos em barras
) . N Posicdes na barra
Barra | Tipo de combinagéo | Esforco
0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
N58/N7 Aco dobrado N -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019
Nimax 0.168 0.168 0.168 0.168 0.168 0.168 0.168 0.168 0.168
VYmin -0.008 -0.005 -0.003 0.000 0.002 0.004 0.006 0.008 0.010
VY max 0.033 0.035 0.037 0.039 0.041 0.044 0.046 0.049 0.051
VZiin -0.074 -0.008 -0.015 -0.021 -0.028 -0.035 -0.041 -0.048 -0.055
VZnax 0.000 0.043 0.162 0.281 0.399 0.518 0.637 0.755 0.874
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.03 -0.03 -0.03 -0.02 -0.02 -0.01 0.00 -0.07 -0.25
MY max 0.44 0.45 0.43 0.38 0.30 0.20 0.08 0.01 0.02
Mz 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03
MZnax 0.04 0.03 0.03 0.02 0.01 0.00 0.00 0.00 0.00
Envoltérias dos esforcos em barras
. . N Posicdes na barra
Barra |Tipo de combinacgéo | Esforco
0.000 m|0.175 m |0.350 m
N12/N11 Aco dobrado Nimin -0.174 | -0.168 | -0.162
Nmax 1.206 1.211 1.216
VYmin -0.020 | -0.020 | -0.020
VYmax 0.256 0.256 0.256
VZin -2.232 | -2.232 | -2.232
VZax 0.025 0.025 0.025
Mt 0.00 0.00 0.00
Mtax 0.00 0.00 0.00
MY min -0.67 -0.28 0.00
MY max 0.01 0.01 0.11
MZn 0.00 -0.01 -0.05
MZ,4x 0.04 0.00 0.00
Envoltérias dos esforcos em barras
. . - Posi¢cdes na barra
Barra |Tipo de combinagéo | Esforco
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
N13/N10 Aco dobrado Nimin -0.142 | -0.135 | -0.127 | -0.119 | -0.112
Nmax 2.283 2.289 2.295 2.301 2.307
VYmin -0.021 | -0.021 | -0.021 | -0.021 | -0.021
VYmax 0.000 0.000 0.000 0.000 0.000
VZin -0.236 | -0.236 | -0.236 | -0.236 | -0.236
VZax 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00

Pagina 119



Relatorios
Data: 19/04/18

Telhado UFVJM concluido telhado 2

Envoltérias dos esforcos em barras
Posicdes na barra

0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
Mt 0.00 0.00 0.00 0.00 0.00
MY min -0.14 -0.09 -0.03 0.00 0.00
MY max 0.00 0.00 0.00 0.02 0.08
Mz -0.01 0.00 0.00 0.00 0.00
MZ s 0.00 0.00 0.00 0.01 0.01

Barra |Tipo de combinacgéo | Esforco

Envoltérias dos esforgos em barras
Posicdes na barra
0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N14/N8 Aco dobrado Nimin -0.218 | -0.212 | -0.206 | -0.199 | -0.193 | -0.187 | -0.181 | -0.175 | -0.168
Nimax 2.285 2.290 2.295 2.300 2.305 2.310 2.315 2.320 2.325
VYomin -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
VYmax 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059
VZin -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037
VZmax 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007

Barra | Tipo de combinagéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.05 -0.04 -0.03 -0.03 -0.02 -0.01 -0.01 -0.01 -0.01
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
MZin 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.04 -0.05 -0.06
MZ max 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m|0.175 m | 0.350 m
N17/N16 Aco dobrado Nomin -0.174 | -0.168 | -0.163
Nmax 1.208 1.213 1.218
VYmin -0.272 | -0.272 | -0.272
VYmax 0.018 0.018 0.018
VZin -2.231 | -2.231 | -2.231
VZax 0.025 0.025 0.025
Mt 0.00 0.00 0.00
Mt nax 0.00 0.00 0.00
MY min -0.67 -0.28 0.00
MY max 0.01 0.01 0.11
MZin -0.04 0.00 0.00
MZ,ax 0.00 0.01 0.05

Barra |Tipo de combinagéo | Esforco

Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N18/N15 Aco dobrado Nimin -0.142 | -0.135 | -0.127 | -0.119 | -0.112
Nimax 2.284 2.291 2.297 2.303 2.309

Barra |Tipo de combinacgéo | Esforco
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Envoltérias dos esforcos em barras
Posicdes na barra

0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
VYmn | -0.039 | -0.039 | -0.039 | -0.039 | -0.039
VYmax 0.002 0.002 0.002 0.002 0.002
Vz., | -0.236 | -0.236 | -0.236 | -0.236 | -0.236
VZax 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00
Mt nax 0.00 0.00 0.00 0.00 0.00
MY min -0.14 -0.09 -0.03 0.00 0.00
MY max 0.00 0.00 0.00 0.02 0.08
MZin -0.01 0.00 0.00 0.00 0.00
MZ,ax 0.00 0.00 0.01 0.02 0.03

Barra |Tipo de combinacgéo | Esforco

Envoltérias dos esforgos em barras
Posi¢des na barra
0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N19/N9 Aco dobrado Ninin -0.218 | -0.212 | -0.206 | -0.200 | -0.193 | -0.187 | -0.181 | -0.175 | -0.169
Nimax 2.287 2.292 2.297 2.302 2.307 2.312 2.317 2.322 2.327
VYomin -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053
VYimax 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
VZ i -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037 | -0.037
VZ e 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mtax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.05 -0.04 -0.03 -0.03 -0.02 -0.01 -0.01 -0.01 -0.01
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
MZ i -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZmax 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.04 0.05

Envoltérias dos esforcos em barras
. i N Posicdes na barra
Barra | Tipo de combinacéo | Esforco

0.040 m | 0.234 m [0.428 m | 0.623 m |0.817 m [1.011 m | 1.205m | 1.399 m | 1.593 m
N21/N20 Aco dobrado Ninin -0.674 | -0.671 | -0.669 | -0.667 | -0.665 | -0.662 | -0.660 | -0.659 | -0.656
Nimax -0.012 | -0.010 | -0.008 | -0.006 | -0.005 | -0.003 | -0.001 0.000 0.003
VYomin 0.018 0.013 0.008 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
VY max 0.059 0.053 0.047 0.041 0.036 0.031 0.026 0.021 0.017
VZin -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
VZ s 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.127
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.03 -0.06
MY max 0.14 0.11 0.09 0.06 0.04 0.01 0.00 0.00 0.00
MZ i 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02
MZ ax 0.04 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.01

Envoltérias dos esforgos em barras
. . N Posi¢des na barra
Barra | Tipo de combinacéo | Esforco

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m

N20/N7 Ago dobrado Numin -0.379 -0.377 -0.374 -0.372 -0.371 -0.368 -0.366 -0.365 -0.363
Nimax -0.007 -0.005 -0.003 -0.001 0.000 0.003 0.005 0.007 0.010
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Envoltérias dos esforgos em barras
Posi¢des na barra
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
VYomin 0.020 0.015 0.011 0.006 0.000 -0.005 | -0.011 | -0.017 | -0.023
VYimax 0.041 0.035 0.029 0.023 0.016 0.012 0.007 0.003 -0.002
VZ i 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
VZmax 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mtax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 -0.02 -0.04 -0.06 -0.08 -0.10 -0.12
MY max 0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ i 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
MZmax 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Envoltdrias dos esforcos em barras
PosicBes na barra

0.000 m|0.175 m|0.350 m
N22/N21|  Aco dobrado Npe | -0.102 | -0.096 | -0.091
Nme | 0.532 | 0.537 | 0.542
Vymn | -0.118 | -0.118 | -0.118
Vyme | 1.517 | 1.517 | 1.517
VZn, | -0.949 | -0.949 | -0.949
VZne | 0.003 | 0.003 | 0.003
Mt., | 0.00 0.00 0.00
Mtn | 0.00 0.00 0.00
Mym. | -0.28 | -0.12 | 0.00
Myms | 0.01 0.01 0.05
Mz, | -0.01 | -0.11 | -0.37
MZuns | 0.16 0.01 0.03

Barra |Tipo de combinagéao | Esforco

Envoltdrias dos esforcos em barras
PosicBes na barra

0.000 m|0.231 m|0.463 m |0.694 m|0.925 m
N23/N20 Aco dobrado N -0.108 | -0.100 | -0.093 | -0.085 | -0.078
Nimax 0.816 0.822 0.829 0.835 0.841
VYmn | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
VY max 0.194 0.194 0.194 0.194 0.194
VZin -0.098 | -0.098 | -0.098 | -0.098 | -0.098
VZ,ax 0.003 0.003 0.003 0.003 0.003
Mt 0.00 0.00 0.00 0.00 0.00
Mt ax 0.00 0.00 0.00 0.00 0.00
MYmin -0.06 -0.04 -0.01 0.00 0.00
MY max 0.00 0.00 0.00 0.01 0.03
MZin 0.00 0.00 -0.03 -0.07 -0.12
MZ,ax 0.06 0.02 0.00 0.00 0.00

Barra |Tipo de combinagéao | Esforco
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Envoltérias dos esforgos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacéo | Esforco

0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m
N24/N7 Aco dobrado Numin -0.132 | -0.125 | -0.119 | -0.113 | -0.107 | -0.101 | -0.094 | -0.088 | -0.082
Nimax 0.886 0.891 0.896 0.901 0.906 0.911 0.916 0.921 0.926
VYmin -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017
VV¥max 0.264 0.264 0.264 0.264 0.264 0.264 0.264 0.264 0.264
VZ i -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
VZax 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mtax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 0.00 0.00 -0.01
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ i -0.01 -0.01 0.00 -0.01 -0.06 -0.11 -0.16 -0.21 -0.26
MZmax 0.14 0.09 0.04 0.00 0.00 0.01 0.01 0.01 0.02

Envoltérias dos esforgos em barras
Posicdes na barra
0.000 m | 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155m | 1.540 m | 1.732 m | 1.925 m
N4/N65 Aco dobrado Nimin -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119
Nimax 1.653 1.653 1.653 1.653 1.653 1.653 1.653 1.653 1.653
VYomin -0.025 | -0.022 | -0.020 | -0.016 | -0.013 | -0.010 | -0.007 | -0.006 | -0.004
VYmax -0.012 | -0.010 | -0.008 | -0.004 | -0.003 0.000 0.003 0.006 0.008
VZin -0.905 | -0.800 | -0.695 | -0.484 | -0.379 | -0.273 | -0.063 0.006 0.001
VZ 0.061 0.055 0.049 0.037 0.031 0.026 0.014 0.044 0.149

Barra | Tipo de combinagéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.42 -0.25 -0.11 -0.01 -0.01 -0.02 -0.03 -0.03 -0.03
MY max 0.03 0.02 0.01 0.12 0.20 0.26 0.33 0.33 0.31
MZin -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ max -0.01 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02

Envoltoérias dos esforgcos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacéo | Esforco

0.000m | 0.186 m |0.372m |0.745m [ 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
N65/N11 Aco dobrado Ninin -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119
Ninax 1.640 1.640 1.640 1.640 1.640 1.640 1.640 1.640 1.640
VYoin -0.008 | -0.006 | -0.004 0.000 0.002 0.004 0.008 0.009 0.011
VYomax 0.020 0.022 0.024 0.027 0.030 0.032 0.036 0.038 0.041
VZin -0.014 | -0.019 | -0.025 | -0.037 | -0.042 | -0.048 | -0.060 | -0.066 | -0.071
VZax 0.020 0.122 0.224 0.427 0.529 0.631 0.835 0.937 1.039
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.03 -0.03 -0.02 -0.01 0.00 -0.05 -0.32 -0.49 -0.67
MY max 0.31 0.30 0.27 0.15 0.06 0.01 0.03 0.04 0.05
MZ i 0.00 0.00 0.00 0.00 0.00 0.00 -0.02 -0.02 -0.03
MZ s 0.03 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforcos em barras

Posicdes na barra
0.000m |0.199 m [0.398 m | 0.795 m |0.994 m [1.193 m | 1.591 m | 1.790 m | 1.988 m
Nimin -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098
Nimax 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365
VYomin -0.034 | -0.032 | -0.030 | -0.025 | -0.023 | -0.020 | -0.017 | -0.015 | -0.013
VY max -0.011 | -0.009 | -0.008 | -0.004 | -0.002 0.000 0.004 0.007 0.009
VZin -0.990 | -0.881 | -0.772 | -0.554 | -0.446 | -0.337 | -0.119 | -0.010 0.004
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Envoltoérias dos esfor¢cos em barras
Posi¢des na barra

Barra | Tipo de combinacgéo | Esforco
0.000m |0.199 m [ 0.398 m | 0.795m | 0.994 m [1.193 m |1.591 m | 1.790 m | 1.988 m
VZ e 0.067 0.061 0.054 0.042 0.036 0.030 0.017 0.011 0.100
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY i -0.61 -0.43 -0.26 0.00 -0.01 -0.01 -0.02 -0.02 -0.03
MY max 0.05 0.03 0.02 0.00 0.10 0.18 0.27 0.28 0.27
MZ,n -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZ,ex -0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02

Envoltérias dos esforcos em barras
. i N Posicdes na barra
Barra | Tipo de combinacéo | Esforco

0.000 m | 0.225m [0.450 m | 0.674 m |0.899 m [1.124 m |1.349m | 1.574 m | 1.798 m
N62/N16 Aco dobrado Ninin -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099
Nimex 1.359 1.359 1.359 1.359 1.359 1.359 1.359 1.359 1.359
VYomin -0.007 | -0.005 | -0.002 0.000 0.003 0.005 0.007 0.009 0.011
VY max 0.019 0.021 0.023 0.025 0.028 0.031 0.033 0.036 0.039
VZin -0.012 | -0.019 | -0.026 | -0.033 | -0.040 | -0.047 | -0.054 | -0.061 | -0.068
VZ s 0.000 0.123 0.246 0.369 0.492 0.615 0.738 0.861 0.984
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.03 -0.02 -0.02 -0.01 0.00 -0.07 -0.23 -0.41 -0.61
MY max 0.27 0.26 0.22 0.15 0.05 0.01 0.02 0.03 0.05
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02 -0.03
MZ ax 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00

Envoltoérias dos esforgos em barras
Posi¢des na barra

Barra | Tipo de combinacgéo | Esforco

0.000 m | 0.205m [ 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m

N16/N59 Aco dobrado Ninin -0.118 -0.118 -0.118 -0.118 -0.118 -0.118 -0.118 -0.118 -0.118
Ninax 1.648 1.648 1.648 1.648 1.648 1.648 1.648 1.648 1.648

VYoin -0.036 | -0.033 | -0.031 | -0.026 | -0.024 | -0.021 | -0.018 | -0.016 | -0.014

VY -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.005 0.007 0.010

VZin -1.046 | -0.934 | -0.822 | -0.597 | -0.485 | -0.373 | -0.148 | -0.036 0.005

VZ e 0.070 0.064 0.058 0.045 0.039 0.032 0.020 0.013 0.078

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MY i -0.68 -0.47 -0.29 0.00 -0.01 -0.01 -0.02 -0.03 -0.03

MY max 0.05 0.04 0.02 0.00 0.11 0.20 0.31 0.32 0.32

MZ, -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00

MZ,ex -0.01 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.02

Envoltérias dos esforcos em barras
. i N Posicdes na barra
Barra | Tipo de combinacéo | Esforco

0.000 m | 0.217 m | 0.434 m | 0.651 m |0.867 m [ 1.084 m |1.301 m |1.518 m | 1.735 m
N59/N21 Aco dobrado Nimin -0.120 | -0.120 | -0.120 | -0.120 | -0.120 | -0.120 | -0.120 | -0.120 | -0.120
Nimax 1.644 1.644 1.644 1.644 1.644 1.644 1.644 1.644 1.644
VYomin -0.006 | -0.003 0.000 0.001 0.003 0.005 0.007 0.009 0.011
VY max 0.011 0.013 0.016 0.017 0.020 0.023 0.025 0.028 0.030
VZ i -0.054 | -0.015 | -0.022 | -0.029 | -0.035 | -0.042 | -0.049 | -0.055 | -0.062
VZ s -0.007 0.066 0.185 0.303 0.422 0.541 0.660 0.778 0.897
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.03 -0.03 -0.02 -0.02 -0.01 0.00 -0.07 -0.23 -0.41
MY max 0.32 0.32 0.29 0.24 0.16 0.06 0.01 0.02 0.03
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras
Posi¢des na barra

Barra | Tipo de combinacgéo | Esforco
0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m |1.084 m | 1.301 m | 1.518 m | 1.735 m
MZ i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
MZ ax 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.00 -0.01

Envoltérias dos esforcos em barras
. i N Posicdes na barra
Barra | Tipo de combinacéo | Esforco

0.000 m |0.188 m | 0.375m | 0.563 m |0.750 m [0.938 m | 1.125 m | 1.313 m | 1.500 m
N25/N26 Aco dobrado Ninin -0.131 | -0.125 | -0.119 | -0.113 | -0.106 | -0.100 | -0.094 | -0.088 | -0.082
Nimex 0.889 0.894 0.899 0.903 0.908 0.913 0.918 0.923 0.928
VYomin -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259 | -0.259
VY max 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017
VZin -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
VZ s 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.01 0.01
MZ i -0.13 -0.08 -0.03 0.00 0.00 -0.01 -0.01 -0.01 -0.02
MZ ax 0.01 0.01 0.00 0.02 0.06 0.11 0.16 0.21 0.26

Envoltoérias dos esforgos em barras
Posi¢des na barra

0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N28/N27 Aco dobrado Ninin -0.699 | -0.696 | -0.694 | -0.692 | -0.690 | -0.687 | -0.685 | -0.684 | -0.681
Ninax -0.012 | -0.010 | -0.008 | -0.007 | -0.005 | -0.003 | -0.001 0.000 0.003

VYoin 0.018 0.013 0.008 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
VYomax 0.060 0.054 0.048 0.042 0.036 0.032 0.027 0.022 0.017

VZ i -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
VZax 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.03 -0.06
MY max 0.13 0.11 0.09 0.06 0.04 0.01 0.00 0.00 0.00
MZ i 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02
MZ s 0.04 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.01

Envoltérias dos esforcos em barras
. i N Posicdes na barra
Barra | Tipo de combinacéo | Esforco

0.040 m | 0.234 m [0.428 m | 0.623 m |0.817 m [1.011 m | 1.205 m | 1.399 m | 1.593 m
N27/N26 Aco dobrado Ninin -0.372 | -0.370 | -0.368 | -0.366 | -0.363 | -0.361 | -0.360 | -0.358 | -0.356
Nimax -0.007 | -0.006 | -0.004 | -0.002 0.000 0.002 0.004 0.006 0.009
VYomin 0.020 0.015 0.011 0.006 0.000 -0.005 | -0.011 | -0.017 | -0.023
VY max 0.042 0.036 0.030 0.024 0.016 0.013 0.008 0.003 -0.002
VZ i 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
VZ s 0.098 0.098 0.098 0.098 0.098 0.098 0.098 0.098 0.098
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 -0.02 -0.04 -0.06 -0.08 -0.09 -0.11
MY max 0.04 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ i 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
MZ ax 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltérias dos esforcos em barras
Posicdes na barra

0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N29/N27 Aco dobrado Nomin -0.112 | -0.105 | -0.097 | -0.089 | -0.082
Nmax 0.952 0.958 0.964 0.970 0.977
VYmn | -0.250 | -0.250 | -0.250 | -0.250 | -0.250
VYmax 0.005 0.005 0.005 0.005 0.005
Vz., | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
VZax 0.100 0.100 0.100 0.100 0.100
Mt 0.00 0.00 0.00 0.00 0.00
Mt nax 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 -0.01 -0.03
MY max 0.06 0.04 0.01 0.00 0.00
MZin -0.08 -0.02 0.00 0.00 0.00
MZ,ax 0.00 0.00 0.04 0.10 0.15

Barra |Tipo de combinacgéo | Esforco

Envoltoérias dos esforgcos em barras
Posi¢des na barra
0.000m | 0.192 m [0.385m |0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m

Barra | Tipo de combinacgéo | Esforco

N26/N50 Ago dobrado Numin -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020 -0.020
Nimax 0.162 0.162 0.162 0.162 0.162 0.162 0.162 0.162 0.162
VYmin -0.044 -0.042 -0.040 -0.035 -0.033 -0.031 -0.027 -0.026 -0.024

VY max -0.011 -0.009 -0.007 -0.004 -0.002 0.000 0.004 0.007 0.009
VZiin -0.055 -0.049 -0.043 -0.031 -0.025 -0.019 -0.007 -0.071 -0.177
VZmax 0.877 0.771 0.666 0.455 0.350 0.244 0.034 0.000 0.005

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.02 -0.01 -0.05 -0.27 -0.34 -0.40 -0.46 -0.45 -0.43
MY max 0.25 0.09 0.00 0.02 0.02 0.03 0.03 0.03 0.03
MZ.in -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZsx 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.03 0.04

Envoltérias dos esforcos em barras
. i N Posicdes na barra
Barra | Tipo de combinacéo | Esforco
0.000 m |0.186 m [0.372m | 0.745m |0.931 m [1.117 m |1.489 m | 1.676 m | 1.862 m

N50/N30 Aco dobrado Nimin -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019
Nimax 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160 0.160
VYomin -0.009 | -0.007 | -0.004 0.000 0.002 0.003 0.007 0.009 0.010

VYimax 0.033 0.035 0.036 0.040 0.042 0.044 0.048 0.051 0.053
VZin -0.122 | -0.224 | -0.326 | -0.530 | -0.632 | -0.734 | -0.938 | -1.039 | -1.141
VZ e 0.014 0.020 0.026 0.037 0.043 0.049 0.060 0.066 0.072

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.43 -0.40 -0.34 -0.18 -0.08 0.00 -0.02 -0.04 -0.05
MY max 0.03 0.03 0.02 0.01 0.00 0.05 0.36 0.55 0.75
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03 -0.04
MZ ax 0.04 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacgéo | Esforco

0.000m |0.199 m [ 0.398 m | 0.795m | 0.994 m [1.193 m |1.591 m | 1.790 m | 1.988 m
N30/N53 Aco dobrado Ninin -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017
Ninax 0.112 0.112 0.112 0.112 0.112 0.112 0.112 0.112 0.112
VYomin -0.047 | -0.044 | -0.042 | -0.037 | -0.035 | -0.033 | -0.029 | -0.027 | -0.025
VYomax -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.005 0.007 0.010
VZ i -0.064 | -0.058 | -0.052 | -0.040 | -0.033 | -0.027 | -0.015 | -0.009 | -0.059
VZax 1.030 0.921 0.812 0.594 0.486 0.377 0.159 0.050 -0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.05 -0.03 -0.02 0.00 -0.06 -0.15 -0.25 -0.27 -0.27
MY max 0.69 0.50 0.33 0.05 0.00 0.01 0.02 0.02 0.02
MZ.in -0.04 -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00
MZsx 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.03

Envoltérias dos esforcos em barras
Posicdes na barra

0.000 m | 0.225m [0.450 m | 0.674 m |0.899 m [1.124 m |1.349m | 1.574 m | 1.798 m
N53/N31 Aco dobrado Ninin -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016 | -0.016
Nimax 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117 0.117

VYomin -0.008 | -0.005 | -0.003 0.000 0.002 0.004 0.006 0.008 0.010

VY max 0.032 0.034 0.036 0.038 0.040 0.043 0.046 0.048 0.051

VZin -0.046 | -0.169 | -0.292 | -0.415 | -0.538 | -0.661 | -0.784 | -0.907 | -1.030
VZ s 0.009 0.016 0.023 0.030 0.037 0.044 0.051 0.058 0.065

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.27 -0.25 -0.20 -0.12 -0.01 -0.01 -0.02 -0.03 -0.05
MY max 0.02 0.02 0.01 0.01 0.00 0.12 0.29 0.48 0.70
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03 -0.04
MZ ax 0.03 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Envoltoérias dos esforgcos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacéo | Esforco

0.000 m | 0.205m [ 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N31/N56 Aco dobrado Ninin -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020 | -0.020
Ninex 0.155 0.155 0.155 0.155 0.155 0.155 0.155 0.155 0.155
VYoin -0.048 | -0.046 | -0.044 | -0.039 | -0.037 | -0.035 | -0.030 | -0.029 | -0.027
VY -0.011 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.005 0.008 0.010
VZ i -0.071 | -0.065 | -0.058 | -0.046 | -0.039 | -0.033 | -0.020 | -0.014 | -0.008
VZ e 1.143 1.030 0.918 0.693 0.581 0.469 0.244 0.132 0.020

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.05 -0.04 -0.02 -0.01 -0.14 -0.25 -0.39 -0.43 -0.45
MY max 0.75 0.52 0.32 0.00 0.01 0.02 0.03 0.03 0.03
MZ.in -0.04 -0.03 -0.02 0.00 0.00 0.00 0.00 0.00 0.00
MZ s 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.04

Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m | 0.217 m | 0.434 m | 0.651 m |0.867 m [ 1.084 m |1.301 m |1.518 m | 1.735 m
N56/N32 Aco dobrado Ninin -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019
Nimax 0.168 0.168 0.168 0.168 0.168 0.168 0.168 0.168 0.168
VYomin -0.008 | -0.005 | -0.003 0.000 0.002 0.004 0.006 0.008 0.010
VY max 0.033 0.035 0.037 0.039 0.041 0.044 0.046 0.049 0.051
VZin 0.000 -0.043 | -0.162 | -0.281 | -0.399 | -0.518 | -0.637 | -0.755 | -0.874
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras
Posi¢des na barra
0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m |1.084 m | 1.301 m | 1.518 m | 1.735 m
VZ e 0.074 0.008 0.015 0.021 0.028 0.035 0.041 0.048 0.055
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacgéo | Esforco

MY min -0.44 -0.45 -0.43 -0.38 -0.30 -0.20 -0.08 -0.01 -0.02
MY max 0.03 0.03 0.03 0.02 0.02 0.01 0.00 0.07 0.25
MZ i 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03
MZsx 0.04 0.03 0.03 0.02 0.01 0.00 0.00 0.00 0.00

Envoltdérias dos esforcos em barras
Posi¢cBes na barra

0.000 m|0.175 m |0.350 m
N35/N34 Aco dobrado Nimin -0.174 | -0.168 | -0.162
N imax 1.206 1.211 1.216
V¥Ymn | -0.020 | -0.020 | -0.020
VY max 0.256 0.256 0.256
Vz,» | -0.025 | -0.025 | -0.025
VZax 2.232 2.232 2.232
Mt 0.00 0.00 0.00
Mt 0.00 0.00 0.00
MY min -0.01 -0.01 -0.11
MY max 0.67 0.28 0.00
MZin 0.00 -0.01 -0.05
MZ nax 0.04 0.00 0.00

Barra |Tipo de combinagao | Esforco

Envoltdrias dos esforcos em barras
Posi¢cBes na barra

0.000 m|0.231 m |0.463 m|0.694 m|0.925 m
N36/N33 Aco dobrado Nimin -0.142 | -0.135 | -0.127 | -0.119 | -0.112
Nimax 2.283 2.289 2.295 2.301 2.307
Vymn | -0.021 | -0.021 | -0.021 | -0.021 | -0.021
VY max 0.000 0.000 0.000 0.000 0.000
Vz,, | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
VZ s 0.236 0.236 0.236 0.236 0.236
Mt 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 -0.02 -0.08
MY max 0.14 0.09 0.03 0.00 0.00
MZin -0.01 0.00 0.00 0.00 0.00
MZs 0.00 0.00 0.00 0.01 0.01

Barra |Tipo de combinagao | Esforco
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras
Posi¢des na barra
0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m [ 0.938 m | 1.125 m | 1.313 m | 1.500 m
N37/N30 Aco dobrado Ninin -0.218 | -0.212 | -0.206 | -0.199 | -0.193 | -0.187 | -0.181 | -0.175 | -0.168
Ninax 2.285 2.290 2.295 2.300 2.305 2.310 2.315 2.320 2.325
VYoin -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
VYmax 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059
VZ i -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007
VZ e 0.037 0.037 0.037 0.037 0.037 0.037 0.037 0.037 0.037
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacgéo | Esforco

Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
MY max 0.05 0.04 0.03 0.03 0.02 0.01 0.01 0.01 0.01
MZ i 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.04 -0.05 -0.06
MZsx 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Envoltdérias dos esforcos em barras
Posi¢cBes na barra

0.000 m|0.175 m|0.350 m
N40/N39|  Aco dobrado Npo | -0.174 | -0.168 | -0.163
Nmse | 1.208 | 1.213 | 1.218
Vymn | -0.272 | -0.272 | -0.272
Vy.e | 0.018 | 0.018 | 0.018
VZ,, | -0.025 | -0.025 | -0.025
VZme | 2.231 | 2.231 | 2.231
Mt,, | 0.00 0.00 0.00
Mtn | 0.00 0.00 0.00
Mym. | -0.01 | -0.01 | -0.11
Myme | 0.67 0.28 0.00
Mz., | -0.04 | 0.00 0.00
MZms | 0.00 0.01 0.05

Barra |Tipo de combinagéao | Esforco

Envoltdérias dos esforcos em barras
Posi¢cBes na barra

0.000 m|0.231 m |0.463 m|0.694 m|0.925 m
N41/N38 Aco dobrado Nimin -0.142 | -0.135 | -0.127 | -0.119 | -0.112
N imax 2.284 2.291 2.297 2.303 2.309
V¥Ymn | -0.039 | -0.039 | -0.039 | -0.039 | -0.039
VY max 0.002 0.002 0.002 0.002 0.002
Vz,, | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
VZ s 0.236 0.236 0.236 0.236 0.236
Mt 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 -0.02 -0.08
MY max 0.14 0.09 0.03 0.00 0.00
MZin -0.01 0.00 0.00 0.00 0.00
MZs 0.00 0.00 0.01 0.02 0.03

Barra |Tipo de combinagao | Esforco
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras
Posi¢des na barra
0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m [ 0.938 m | 1.125 m | 1.313 m | 1.500 m
N42/N31 Aco dobrado Ninin -0.218 -0.212 -0.206 -0.200 -0.193 -0.187 -0.181 -0.175 -0.169
Ninax 2.287 2.292 2.297 2.302 2.307 2.312 2.317 2.322 2.327
VYoin -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053 | -0.053
VYomax 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
VZ i -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007 | -0.007
VZ e 0.037 0.037 0.037 0.037 0.037 0.037 0.037 0.037 0.037
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacgéo | Esforco

Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
MY max 0.05 0.04 0.03 0.03 0.02 0.01 0.01 0.01 0.01
MZ.in -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZsx 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.04 0.05

Envoltérias dos esforcos em barras
Posicdes na barra
0.040 m | 0.234 m [0.428 m | 0.623 m |0.817 m [1.011 m | 1.205m | 1.399 m | 1.593 m
N44/N43 Aco dobrado Ninin -0.674 | -0.671 | -0.669 | -0.667 | -0.665 | -0.662 | -0.660 | -0.659 | -0.656
Nimax -0.012 | -0.010 | -0.008 | -0.006 | -0.005 | -0.003 | -0.001 0.000 0.003
VYomin 0.018 0.013 0.008 0.004 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
VY max 0.059 0.053 0.047 0.041 0.036 0.031 0.026 0.021 0.017
VZin -0.127 | -0.127 | -0.127 | -0.127 | -0.127 | -0.127 | -0.127 | -0.127 | -0.127
VZ s 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

MY min -0.14 -0.11 -0.09 -0.06 -0.04 -0.01 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.06
MZ i 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02
MZ ax 0.04 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.01

Envoltoérias dos esforgcos em barras
Posi¢des na barra
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N43/N32 Aco dobrado Ninin -0.379 | -0.377 | -0.374 | -0.372 | -0.371 | -0.368 | -0.366 | -0.365 | -0.363
Ninex -0.007 | -0.005 | -0.003 | -0.001 0.000 0.003 0.005 0.007 0.010
VYoin 0.020 0.015 0.011 0.006 0.000 -0.005 | -0.011 | -0.017 | -0.023
VYomax 0.041 0.035 0.029 0.023 0.016 0.012 0.007 0.003 -0.002
VZ i -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096 | -0.096
VZ e -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.03 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.02 0.04 0.06 0.08 0.10 0.12
MZ.in 0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01
MZ s 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Envoltdrias dos esforcos em barras

Posi¢cBes na barra
0.000 m|0.175 m|0.350 m
N45/N44 Aco dobrado Nimin -0.102 | -0.096 | -0.091
Nimax 0.532 0.537 0.542

Barra |Tipo de combinagéao | Esforco
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Envoltérias dos esforcos em barras
Posicdes na barra

0.000 m|0.175 m|0.350 m
VYmin -0.118 | -0.118 | -0.118
VYmax 1.517 1.517 1.517
Vz., | -0.003 | -0.003 | -0.003
VZax 0.949 0.949 0.949
Mt 0.00 0.00 0.00
Mt nax 0.00 0.00 0.00
MY min -0.01 -0.01 -0.05
MY max 0.28 0.12 0.00
MZn -0.01 -0.11 -0.37
MZ,ax 0.16 0.01 0.03

Barra |Tipo de combinacgéo | Esforco

Envoltérias dos esforcos em barras
Posicdes na barra

0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
N46/N43 Aco dobrado Nomin -0.108 | -0.100 | -0.093 | -0.085 | -0.078
Nmax 0.816 0.822 0.829 0.835 0.841
VYmn | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
VY max 0.194 0.194 0.194 0.194 0.194
Vz., | -0.003 | -0.003 | -0.003 | -0.003 | -0.003
VZax 0.098 0.098 0.098 0.098 0.098
Mt 0.00 0.00 0.00 0.00 0.00
Mt nax 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 -0.01 -0.03
MY max 0.06 0.04 0.01 0.00 0.00
MZin 0.00 0.00 -0.03 -0.07 -0.12
MZ,ax 0.06 0.02 0.00 0.00 0.00

Barra |Tipo de combinacgéo | Esforco

Envoltoérias dos esforgcos em barras
Posi¢des na barra
0.000 m | 0.188 m | 0.375m | 0.563 m | 0.750 m | 0.938 m | 1.125 m | 1.313 m | 1.500 m

Barra | Tipo de combinacéo | Esforco

N47/N32 Aco dobrado Numin -0.132 -0.125 -0.119 -0.113 -0.107 -0.101 -0.094 -0.088 -0.082
Nimax 0.886 0.891 0.896 0.901 0.906 0.911 0.916 0.921 0.926
VYmin -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017

VY max 0.264 0.264 0.264 0.264 0.264 0.264 0.264 0.264 0.264
VZiin -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
VZmax 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mtax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MY max 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.01
MZ.in -0.01 -0.01 0.00 -0.01 -0.06 -0.11 -0.16 -0.21 -0.26
MZ s 0.14 0.09 0.04 0.00 0.00 0.01 0.01 0.01 0.02
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Envoltoérias dos esfor¢cos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacgéo | Esforco

0.000m | 0.192 m [0.385m |0.770 m | 0.962 m | 1.155 m | 1.540 m | 1.732 m | 1.925 m
N28/N49 Aco dobrado Ninin -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119 -0.119
Ninex 1.653 1.653 1.653 1.653 1.653 1.653 1.653 1.653 1.653
VYomin -0.025 | -0.022 | -0.020 | -0.016 | -0.013 | -0.010 | -0.007 | -0.006 | -0.004
VY -0.012 | -0.010 | -0.008 | -0.004 | -0.003 0.000 0.003 0.006 0.008
VZ i -0.061 | -0.055 | -0.049 | -0.037 | -0.031 | -0.026 | -0.014 | -0.044 | -0.149
VZmnax 0.905 0.800 0.695 0.484 0.379 0.273 0.063 -0.006 | -0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MY min -0.03 -0.02 -0.01 -0.12 -0.20 -0.26 -0.33 -0.33 -0.31
MY max 0.42 0.25 0.11 0.01 0.01 0.02 0.03 0.03 0.03
MZ.in -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZsx -0.01 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02

Envoltérias dos esforcos em barras
Posicdes na barra

0.000m |0.186 m [0.372m | 0.745m |0.931 m [1.117 m | 1.489 m | 1.676 m | 1.862 m
Aco dobrado Ninin -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119 | -0.119
Nimax 1.640 1.640 1.640 1.640 1.640 1.640 1.640 1.640 1.640
VYomin -0.008 | -0.006 | -0.004 0.000 0.002 0.004 0.008 0.009 0.011
VY max 0.020 0.022 0.024 0.027 0.030 0.032 0.036 0.038 0.041
VZin -0.020 | -0.122 | -0.224 | -0.427 | -0.529 | -0.631 | -0.835 | -0.937 | -1.039
VZ s 0.014 0.019 0.025 0.037 0.042 0.048 0.060 0.066 0.071
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

N49/N34

MY min -0.31 -0.30 -0.27 -0.15 -0.06 -0.01 -0.03 -0.04 -0.05
MY max 0.03 0.03 0.02 0.01 0.00 0.05 0.32 0.49 0.67
MZ i 0.00 0.00 0.00 0.00 0.00 0.00 -0.02 -0.02 -0.03
MZ ax 0.03 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Envoltoérias dos esforgcos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacéo | Esforco

0.000m |0.199 m | 0.398 m | 0.795m | 0.994 m [1.193 m |1.591 m | 1.790 m | 1.988 m
N34/N52 Aco dobrado Ninin -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098 | -0.098
Ninex 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365
VYoin -0.034 | -0.032 | -0.030 | -0.025 | -0.023 | -0.020 | -0.017 | -0.015 | -0.013
VY -0.011 | -0.009 | -0.008 | -0.004 | -0.002 0.000 0.004 0.007 0.009
VZ i -0.067 | -0.061 | -0.054 | -0.042 | -0.036 | -0.030 | -0.017 | -0.011 | -0.100
VZ e 0.990 0.881 0.772 0.554 0.446 0.337 0.119 0.010 -0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MY min -0.05 -0.03 -0.02 0.00 -0.10 -0.18 -0.27 -0.28 -0.27
MY max 0.61 0.43 0.26 0.00 0.01 0.01 0.02 0.02 0.03
MZ.in -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZ s -0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02

Envoltérias dos esforcos em barras
. i N Posicdes na barra
Barra | Tipo de combinacéo | Esforco

0.000 m | 0.225m [0.450 m | 0.674 m |0.899 m [1.124 m |1.349m | 1.574 m | 1.798 m
Nimin -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099 | -0.099
Nimax 1.359 1.359 1.359 1.359 1.359 1.359 1.359 1.359 1.359
VYomin -0.007 | -0.005 | -0.002 0.000 0.003 0.005 0.007 0.009 0.011
VY max 0.019 0.021 0.023 0.025 0.028 0.031 0.033 0.036 0.039
VZin 0.000 -0.123 | -0.246 | -0.369 | -0.492 | -0.615 | -0.738 | -0.861 | -0.984
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Envoltoérias dos esfor¢cos em barras
. X . Posi¢des na barra
Barra | Tipo de combinacgéo | Esforco

0.000 m | 0.225m | 0.450 m | 0.674 m [ 0.899 m | 1.124 m | 1.349 m | 1.574 m | 1.798 m
VZ e 0.012 0.019 0.026 0.033 0.040 0.047 0.054 0.061 0.068
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MY min -0.27 -0.26 -0.22 -0.15 -0.05 -0.01 -0.02 -0.03 -0.05
MY max 0.03 0.02 0.02 0.01 0.00 0.07 0.23 0.41 0.61
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02 -0.03
MZsx 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforcos em barras
Posicdes na barra
0.000 m |0.205m [0.410 m | 0.821 m |1.026 m [ 1.231 m |1.641 m | 1.847 m | 2.052 m
N39/N55 Aco dobrado Ninin -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118 | -0.118
Nimex 1.648 1.648 1.648 1.648 1.648 1.648 1.648 1.648 1.648
VYomin -0.036 | -0.033 | -0.031 | -0.026 | -0.024 | -0.021 | -0.018 | -0.016 | -0.014
VY max -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.005 0.007 0.010
VZin -0.070 | -0.064 | -0.058 | -0.045 | -0.039 | -0.032 | -0.020 | -0.013 | -0.078
VZ s 1.046 0.934 0.822 0.597 0.485 0.373 0.148 0.036 -0.005

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.05 -0.04 -0.02 0.00 -0.11 -0.20 -0.31 -0.32 -0.32
MY max 0.68 0.47 0.29 0.00 0.01 0.01 0.02 0.03 0.03
MZ i -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZ ax -0.01 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.02

Envoltoérias dos esforgos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacgéo | Esforco

0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m | 1.084 m | 1.301 m | 1.518 m | 1.735 m
N55/N44 Aco dobrado Ninin -0.120 -0.120 -0.120 -0.120 -0.120 -0.120 -0.120 -0.120 -0.120
Nimax 1.644 1.644 1.644 1.644 1.644 1.644 1.644 1.644 1.644
VYoin -0.006 | -0.003 0.000 0.001 0.003 0.005 0.007 0.009 0.011
VY 0.011 0.013 0.016 0.017 0.020 0.023 0.025 0.028 0.030
VZin 0.007 -0.066 | -0.185 | -0.303 | -0.422 | -0.541 | -0.660 | -0.778 | -0.897
VZ e 0.054 0.015 0.022 0.029 0.035 0.042 0.049 0.055 0.062

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.32 -0.32 -0.29 -0.24 -0.16 -0.06 -0.01 -0.02 -0.03
MY max 0.03 0.03 0.02 0.02 0.01 0.00 0.07 0.23 0.41
MZ i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
MZ s 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.00 -0.01

Envoltdérias dos esforcos em barras
PosicBes na barra

0.000 m|0.175 m|0.350 m
N48/N28 Aco dobrado Nimin -0.102 | -0.096 | -0.090
Nimax 0.533 0.537 0.542
V¥Yon | -1.528 | -1.528 | -1.528
VY max 0.117 0.117 0.117
Vz,, | -0.002 | -0.002 | -0.002
VZ s 0.971 0.971 0.971
Mt 0.00 0.00 0.00

Barra |Tipo de combinagéao | Esforco

Pagina 133



Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltérias dos esforcos em barras
Posicdes na barra

0.000 m|0.175 m|0.350 m
Mt 0.00 0.00 0.00
MY min -0.01 -0.01 -0.05
Myms | 0.29 0.12 0.00
Mz -0.16 -0.01 -0.03
MZ,ax 0.01 0.11 0.38

Barra |Tipo de combinacgéo | Esforco

Envoltérias dos esforcos em barras
Posicdes na barra

0.040 m | 0.234 m [0.428 m | 0.623 m |0.817 m [1.011 m | 1.205 m | 1.399 m | 1.593 m
N34/N33 Aco dobrado Ninin -1.593 | -1.591 | -1.588 | -1.587 | -1.585 | -1.583 | -1.581 | -1.579 | -1.578
Nimax -0.004 | -0.002 0.000 0.002 0.004 0.006 0.009 0.011 0.013
VYomin 0.017 0.013 0.008 0.003 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
VY max 0.109 0.103 0.097 0.091 0.085 0.081 0.076 0.071 0.066
VZ i -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019 | -0.019
VZ s 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

MY min -0.02 -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.04 -0.05
MZ ax 0.08 0.06 0.04 0.03 0.01 0.00 0.00 0.00 0.01

Envoltoérias dos esforgcos em barras
Posi¢des na barra
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N33/N30 Aco dobrado Ninin -0.892 | -0.890 | -0.888 | -0.887 | -0.885 | -0.883 | -0.881 | -0.879 | -0.878
Ninex 0.007 0.010 0.012 0.014 0.016 0.019 0.021 0.023 0.025
VYoin 0.020 0.015 0.010 0.006 0.000 -0.005 | -0.011 | -0.017 | -0.023
VYmax 0.063 0.057 0.051 0.045 0.038 0.034 0.029 0.024 0.019
VZin -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
VZax 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

MY max 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02
MZ.in 0.01 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.02 -0.02
MZ s 0.04 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.01

Envoltérias dos esforcos em barras
Posicdes na barra
0.040 m | 0.234 m [0.428 m | 0.623 m |0.817 m [1.011 m | 1.205 m | 1.399 m | 1.593 m
N39/N38 Aco dobrado Ninin -1.592 | -1.590 | -1.587 | -1.586 | -1.584 | -1.582 | -1.580 | -1.579 | -1.577
Nimax -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.011 0.013
VYomin 0.017 0.013 0.008 0.003 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
VY max 0.109 0.103 0.097 0.091 0.085 0.081 0.076 0.071 0.066
VZ i 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
VZ s 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
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Envoltoérias dos esfor¢cos em barras
Posi¢des na barra

Barra | Tipo de combinacgéo | Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
MY max 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.04 -0.05
MZ max 0.08 0.06 0.04 0.03 0.01 0.00 0.00 0.00 0.01

Envoltérias dos esforcos em barras
Posicdes na barra

0.040 m | 0.234 m [0.428 m | 0.623 m |0.817 m [1.011 m | 1.205m | 1.399 m | 1.593 m
N38/N31 Aco dobrado Ninin -0.893 | -0.891 | -0.889 | -0.887 | -0.885 | -0.884 | -0.882 | -0.880 | -0.878
Nimex 0.007 0.010 0.012 0.014 0.016 0.019 0.021 0.023 0.026
VYomin 0.020 0.015 0.010 0.006 0.000 -0.005 | -0.011 | -0.017 | -0.023
VY max 0.063 0.057 0.051 0.045 0.038 0.034 0.029 0.024 0.019
VZin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
VZ s 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

MY min 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02 -0.02
MY max 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ i 0.01 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.02 -0.02
MZ ax 0.04 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.01

Envoltoérias dos esforgcos em barras
Posi¢des na barra
0.000m | 0.192 m [ 0.385m |0.770 m | 0.962 m | 1.155m | 1.540 m | 1.732 m | 1.925 m
N27/N51 Aco dobrado Niin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ninax 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223
VYoin -0.063 | -0.061 | -0.059 | -0.054 | -0.052 | -0.050 | -0.046 | -0.044 | -0.043
VYomax -0.010 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.005 0.007 0.009
VZin -0.024 | -0.018 | -0.012 0.000 -0.107 | -0.322 | -0.753 | -0.969 | -1.184
VZax 0.971 0.755 0.540 0.109 0.006 0.012 0.023 0.029 0.035

Barra | Tipo de combinacgéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 -0.01 -0.14 -0.26 -0.26 -0.22 -0.02 -0.01 -0.01
MY max 0.15 0.00 0.00 0.01 0.01 0.00 0.00 0.15 0.36
MZ.in -0.05 -0.04 -0.03 -0.01 0.00 0.00 0.00 0.00 0.00
MZsx 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.04 0.05

Envoltérias dos esforcos em barras
Posicdes na barra
0.000m |0.186 m [0.372m | 0.745m |0.931 m [1.117 m |1.489 m | 1.676 m | 1.862 m
N51/N33 Aco dobrado Nimin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Nimax 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169
VYomin -0.008 | -0.006 | -0.004 0.000 0.002 0.004 0.007 0.009 0.011
VY max 0.038 0.040 0.041 0.045 0.047 0.049 0.054 0.056 0.058
VZ i -0.032 | -0.027 | -0.021 | -0.009 | -0.036 | -0.243 | -0.660 | -0.868 | -1.077
VZ s 1.007 0.799 0.590 0.174 -0.003 0.002 0.014 0.019 0.025
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.01 -0.01 0.00 -0.12 -0.14 -0.11 0.00 0.00 -0.01
MY max 0.32 0.15 0.02 0.00 0.00 0.00 0.06 0.20 0.38
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.03 -0.04 -0.05
MZ ax 0.04 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras
Posi¢des na barra
0.000m |0.199 m [ 0.398 m | 0.795m | 0.994 m [1.193 m |1.591 m | 1.790 m | 1.988 m
N33/N54 Aco dobrado Ninin -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Ninex 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196
VYoin -0.042 | -0.039 | -0.037 | -0.032 | -0.030 | -0.028 | -0.024 | -0.022 | -0.020
VY -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.004 0.007 0.009
VZin -0.027 | -0.021 | -0.015 | -0.003 0.003 -0.176 | -0.621 | -0.843 | -1.066
VZax 1.160 0.937 0.715 0.269 0.047 0.009 0.022 0.028 0.034

Barra | Tipo de combinacgéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.01 0.00 0.00 -0.17 -0.20 -0.19 -0.03 -0.01 -0.01
MY max 0.40 0.19 0.02 0.01 0.01 0.00 0.00 0.11 0.30
MZ i -0.03 -0.03 -0.02 0.00 0.00 0.00 0.00 0.00 0.00
MZsx -0.01 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.03

Envoltérias dos esforcos em barras
Posicdes na barra
0.000 m | 0.225m [0.450 m | 0.674 m |0.899 m [1.124 m |1.349m | 1.574 m | 1.798 m
N54/N38 Aco dobrado Nimin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Nimax 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153
VYomin -0.007 | -0.004 | -0.002 0.000 0.003 0.005 0.007 0.009 0.011
VY max 0.028 0.030 0.032 0.033 0.037 0.039 0.042 0.044 0.047
VZin -0.032 | -0.025 | -0.018 | -0.011 | -0.057 | -0.308 | -0.560 | -0.811 | -1.063
VZ s 0.950 0.698 0.447 0.195 -0.003 0.003 0.010 0.017 0.024
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

MY min -0.01 -0.01 -0.04 -0.11 -0.12 -0.08 0.00 0.00 -0.01
MY max 0.28 0.09 0.00 0.00 0.00 0.00 0.01 0.17 0.38
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03 -0.04
MZ ax 0.03 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Envoltoérias dos esforgcos em barras
Posi¢des na barra
0.000 m | 0.205m [ 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N38/N57 Aco dobrado Ninin -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Ninax 0.191 0.191 0.191 0.191 0.191 0.191 0.191 0.191 0.191
VYoin -0.051 | -0.048 | -0.046 | -0.041 | -0.039 | -0.037 | -0.033 | -0.031 | -0.029
VY -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.005 0.008 0.010
VZ i -0.028 | -0.022 | -0.016 | -0.003 0.003 -0.203 | -0.662 | -0.892 | -1.122
VZax 1.175 0.945 0.716 0.256 0.027 0.010 0.022 0.029 0.035
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.01 0.00 0.00 -0.18 -0.21 -0.20 -0.02 -0.01 -0.01
MY max 0.40 0.19 0.02 0.01 0.01 0.00 0.00 0.14 0.35
MZ.in -0.04 -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00
MZ s 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.04

Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m | 0.217 m | 0.434 m | 0.651 m |0.867 m [ 1.084 m |1.301 m |1.518 m | 1.735 m
N57/N43 Aco dobrado Nimin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Nimax 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163
VYomin -0.008 | -0.005 | -0.003 0.000 0.002 0.004 0.006 0.008 0.010
VY max 0.058 0.060 0.062 0.064 0.066 0.069 0.071 0.074 0.076
VZin -0.034 | -0.027 | -0.020 | -0.013 | -0.007 | -0.115 | -0.358 | -0.600 | -0.843
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Relatorios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras

. . ~ Posi¢des na barra
Barra | Tipo de combinacgéo | Esforco
0.000 m | 0.217 m | 0.434 m | 0.651 m | 0.867 m |1.084 m | 1.301 m | 1.518 m | 1.735 m
VZ e 1.099 0.856 0.613 0.371 0.128 0.000 0.007 0.013 0.020
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY i -0.01 -0.01 -0.03 -0.14 -0.19 -0.20 -0.14 -0.04 0.00
MY max 0.34 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.12
MZ i 0.00 0.00 0.00 0.00 0.00 -0.02 -0.03 -0.05 -0.06
MZ,ex 0.05 0.04 0.03 0.01 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforgos em barras
Posicdes na barra
0.000 m | 0.192 m | 0.385m | 0.770 m | 0.962 m | 1.155m | 1.540 m | 1.732 m | 1.925 m
N6/N66 Aco dobrado Nimin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Nimax 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223 0.223
VYomin -0.063 | -0.061 | -0.059 | -0.054 | -0.052 | -0.050 | -0.046 | -0.044 | -0.043
VYmax -0.010 | -0.009 | -0.007 | -0.003 | -0.001 0.000 0.005 0.007 0.009
VZin -0.971 | -0.755 | -0.540 | -0.109 | -0.006 | -0.012 | -0.023 | -0.029 | -0.035
VZ 0.024 0.018 0.012 0.000 0.107 0.322 0.753 0.969 1.184

Barra | Tipo de combinagéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.15 0.00 0.00 -0.01 -0.01 0.00 0.00 -0.15 -0.36
MY max 0.00 0.01 0.14 0.26 0.26 0.22 0.02 0.01 0.01
MZin -0.05 -0.04 -0.03 -0.01 0.00 0.00 0.00 0.00 0.00
MZ max 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.04 0.05

Envoltoérias dos esforgos em barras
Posi¢des na barra
0.000m | 0.186 m | 0.372m | 0.745m [ 0.931 m | 1.117 m | 1.489 m | 1.676 m | 1.862 m
N66/N10 Aco dobrado Niin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ninex 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169 0.169
VYoin -0.008 | -0.006 | -0.004 0.000 0.002 0.004 0.007 0.009 0.011
VYmax 0.038 0.040 0.041 0.045 0.047 0.049 0.054 0.056 0.058
VZin -1.007 | -0.799 | -0.590 | -0.174 0.003 -0.002 | -0.014 | -0.019 | -0.025
VZ e 0.032 0.027 0.021 0.009 0.036 0.243 0.660 0.868 1.077
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacgéo | Esforco

MY min -0.32 -0.15 -0.02 0.00 0.00 0.00 -0.06 -0.20 -0.38
MY max 0.01 0.01 0.00 0.12 0.14 0.11 0.00 0.00 0.01
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.03 -0.04 -0.05
MZ s 0.04 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforcos em barras
Posicdes na barra
0.000m |0.199 m [0.398 m | 0.795 m |0.994 m [1.193 m | 1.591 m | 1.790 m | 1.988 m
N10/N63 Aco dobrado Ninin -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Nimax 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196
VYomin -0.042 | -0.039 | -0.037 | -0.032 | -0.030 | -0.028 | -0.024 | -0.022 | -0.020
VY max -0.011 | -0.010 | -0.008 | -0.004 | -0.002 0.000 0.004 0.007 0.009
VZ i -1.160 | -0.937 | -0.715 | -0.269 | -0.047 | -0.009 | -0.022 | -0.028 | -0.034
VZ s 0.027 0.021 0.015 0.003 -0.003 0.176 0.621 0.843 1.066

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.40 -0.19 -0.02 -0.01 -0.01 0.00 0.00 -0.11 -0.30
MY max 0.01 0.00 0.00 0.17 0.20 0.19 0.03 0.01 0.01
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras
Posi¢des na barra
0.000m |0.199 m [ 0.398 m | 0.795m | 0.994 m [1.193 m |1.591 m | 1.790 m | 1.988 m
MZ i -0.03 -0.03 -0.02 0.00 0.00 0.00 0.00 0.00 0.00
MZ,ex -0.01 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.03

Barra | Tipo de combinacgéo | Esforco

Envoltérias dos esforcos em barras
Posicdes na barra
0.000 m | 0.225m [0.450 m | 0.674 m |0.899 m [1.124 m |1.349m | 1.574 m | 1.798 m
N63/N15 Aco dobrado Nimin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Nimex 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153 0.153
VYomin -0.007 | -0.004 | -0.002 0.000 0.003 0.005 0.007 0.009 0.011
VY max 0.028 0.030 0.032 0.033 0.037 0.039 0.042 0.044 0.047
VZin -0.950 | -0.698 | -0.447 | -0.195 0.003 -0.003 | -0.010 | -0.017 | -0.024
VZ s 0.032 0.025 0.018 0.011 0.057 0.308 0.560 0.811 1.063

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.28 -0.09 0.00 0.00 0.00 0.00 -0.01 -0.17 -0.38
MY max 0.01 0.01 0.04 0.11 0.12 0.08 0.00 0.00 0.01
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.03 -0.04
MZ ax 0.03 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Envoltoérias dos esforgos em barras
Posi¢des na barra
0.000 m | 0.205m [ 0.410 m | 0.821 m | 1.026 m | 1.231 m | 1.641 m | 1.847 m | 2.052 m
N15/N60 Aco dobrado Ninin -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
Ninax 0.191 0.191 0.191 0.191 0.191 0.191 0.191 0.191 0.191
VYoin -0.051 | -0.048 | -0.046 | -0.041 | -0.039 | -0.037 | -0.033 | -0.031 | -0.029
VY max -0.011 | -0.009 | -0.007 | -0.003 | -0.002 0.000 0.005 0.008 0.010
VZuin -1.175 -0.945 -0.716 -0.256 -0.027 -0.010 -0.022 -0.029 -0.035
VZ e 0.028 0.022 0.016 0.003 -0.003 0.203 0.662 0.892 1.122

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.40 -0.19 -0.02 -0.01 -0.01 0.00 0.00 -0.14 -0.35
MY max 0.01 0.00 0.00 0.18 0.21 0.20 0.02 0.01 0.01
MZ.in -0.04 -0.03 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00
MZ s 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.04

Envoltérias dos esforcos em barras
Posicdes na barra
0.000 m | 0.217 m | 0.434 m | 0.651 m |0.867 m [1.084 m |1.301 m |1.518 m | 1.735 m
N60/N20 Aco dobrado Nimin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Nimax 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163 0.163
VYomin -0.008 | -0.005 | -0.003 0.000 0.002 0.004 0.006 0.008 0.010
VY max 0.058 0.060 0.062 0.064 0.066 0.069 0.071 0.074 0.076
VZ i -1.099 | -0.856 | -0.613 | -0.371 | -0.128 0.000 -0.007 | -0.013 | -0.020
VZ s 0.034 0.027 0.020 0.013 0.007 0.115 0.358 0.600 0.843
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

MY min -0.34 -0.13 0.00 0.00 0.00 -0.01 0.00 0.00 -0.12
MY max 0.01 0.01 0.03 0.14 0.19 0.20 0.14 0.04 0.00
MZ i 0.00 0.00 0.00 0.00 0.00 -0.02 -0.03 -0.05 -0.06
MZ ax 0.05 0.04 0.03 0.01 0.00 0.00 0.00 0.00 0.00
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Envoltoérias dos esfor¢cos em barras
Posi¢des na barra
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N11/N10 Aco dobrado Ninin -1.593 -1.591 -1.588 -1.587 -1.585 -1.583 -1.581 -1.579 -1.578
Ninex -0.004 | -0.002 0.000 0.002 0.004 0.006 0.009 0.011 0.013
VYoin 0.017 0.013 0.008 0.003 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
VYomax 0.109 0.103 0.097 0.091 0.085 0.081 0.076 0.071 0.066
VZ i -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001
VZ e 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019

Barra | Tipo de combinacgéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
MY max 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.04 -0.05
MZsx 0.08 0.06 0.04 0.03 0.01 0.00 0.00 0.00 0.01

Envoltérias dos esforgos em barras
Posicdes na barra
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N10/N8 Aco dobrado Nimin -0.892 | -0.890 | -0.888 | -0.887 | -0.885 | -0.883 | -0.881 | -0.879 | -0.878
Nimax 0.007 0.010 0.012 0.014 0.016 0.019 0.021 0.023 0.025
VYomin 0.020 0.015 0.010 0.006 0.000 -0.005 | -0.011 | -0.017 | -0.023
VYmax 0.063 0.057 0.051 0.045 0.038 0.034 0.029 0.024 0.019
VZin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
VZ 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013

Barra | Tipo de combinagéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZin 0.01 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.02 -0.02
MZ max 0.04 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.01

Envoltoérias dos esforgcos em barras
Posi¢des na barra
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
N16/N15 Aco dobrado Ninin -1.592 -1.590 -1.587 -1.586 -1.584 -1.582 -1.580 -1.579 -1.577
Ninex -0.004 | -0.002 0.000 0.002 0.004 0.006 0.008 0.011 0.013
VYoin 0.017 0.013 0.008 0.003 -0.002 | -0.008 | -0.014 | -0.020 | -0.026
VYomax 0.109 0.103 0.097 0.091 0.085 0.081 0.076 0.071 0.066
VZin -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017
VZax 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
MZ i 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.04 -0.05
MZ s 0.08 0.06 0.04 0.03 0.01 0.00 0.00 0.00 0.01

Envoltérias dos esforgos em barras
Posicdes na barra
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205 m | 1.399 m | 1.593 m
N15/N9 Aco dobrado Nimin -0.893 | -0.891 | -0.889 | -0.887 | -0.885 | -0.884 | -0.882 | -0.880 | -0.878
Nimax 0.007 0.010 0.012 0.014 0.016 0.019 0.021 0.023 0.026
VYomin 0.020 0.015 0.010 0.006 0.000 -0.005 | -0.011 | -0.017 | -0.023
VYmax 0.063 0.057 0.051 0.045 0.038 0.034 0.029 0.024 0.019
VZin -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015 | -0.015
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Envoltérias dos esforgos em barras

. . ~ Posi¢des na barra
Barra | Tipo de combinacéo | Esforco
0.040 m | 0.234 m | 0.428 m | 0.623 m | 0.817 m | 1.011 m | 1.205m | 1.399 m | 1.593 m
VZ e 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mtnax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02
MZ, 0.01 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.02 -0.02
MZ ax 0.04 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.01

Envoltérias dos esforcos em barras
Posicdes na barra

0.000 m |0.199 m [0.398 m | 0.598 m | 0.797 m [0.996 m | 1.195 m | 1.394 m | 1.593 m
N49/N51 Aco dobrado Ninin -0.024 | -0.023 | -0.021 | -0.019 | -0.017 | -0.015 | -0.013 | -0.011 | -0.010
Nimex 0.016 0.018 0.020 0.023 0.025 0.027 0.030 0.032 0.034
VYomin 0.012 0.007 0.002 -0.003 | -0.009 | -0.015 | -0.022 | -0.028 | -0.034
VY max 0.131 0.125 0.119 0.113 0.109 0.104 0.099 0.094 0.089
VZin -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013 | -0.013
VZ s 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

MY min -0.01 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
MZ i 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.17
MZ ax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02

Envoltoérias dos esforgos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacgéo | Esforco

0.040m | 0.239 m |0.439 m | 0.638 m | 0.837 m [1.037 m |1.236 m | 1.435m | 1.634 m
N51/N50 Aco dobrado Ninin -0.036 | -0.034 | -0.032 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018
Ninax 0.042 0.044 0.046 0.047 0.049 0.051 0.053 0.055 0.057
VYoin -0.015 | -0.020 | -0.025 | -0.030 | -0.035 | -0.040 | -0.045 | -0.050 | -0.056
VYomax 0.040 0.034 0.028 0.022 0.016 0.010 0.003 -0.002 | -0.007
VZ i 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
VZ e 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ, -0.05 -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00
MZ ax 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m |0.199 m [ 0.398 m | 0.598 m | 0.797 m [0.996 m | 1.195 m | 1.394 m | 1.593 m
N52/N54 Aco dobrado Ninin -0.032 | -0.030 | -0.028 | -0.026 | -0.025 | -0.023 | -0.021 | -0.019 | -0.017
Nimax 0.016 0.018 0.021 0.023 0.025 0.028 0.030 0.032 0.035
VYomin 0.014 0.009 0.004 -0.001 | -0.007 | -0.014 | -0.020 | -0.026 | -0.032
VY max 0.102 0.096 0.090 0.084 0.079 0.074 0.069 0.064 0.059
VZ i -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006 | -0.006
VZ s 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
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Envoltoérias dos esfor¢cos em barras
Posi¢des na barra
0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m |0.996 m | 1.195 m | 1.394 m | 1.593 m
MZ,n 0.00 -0.02 -0.04 -0.06 -0.07 -0.09 -0.10 -0.11 -0.13
MZ,ex 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Barra | Tipo de combinacgéo | Esforco

Envoltérias dos esforcos em barras
Posicdes na barra
0.040 m | 0.239m [0.439 m | 0.638 m |0.837 m [1.037 m |1.236 m | 1.435m | 1.634 m
N54/N53 Aco dobrado Ninin -0.036 | -0.034 | -0.031 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018
Nimex 0.042 0.044 0.046 0.048 0.050 0.052 0.053 0.055 0.057
VYomin 0.027 0.022 0.017 0.012 0.007 0.002 -0.003 | -0.009 | -0.015
VY max 0.037 0.031 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.010
VZin -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004 | -0.004
VZ s 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ,n 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZ,ex 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

Envoltoérias dos esforgos em barras
Posi¢des na barra
0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m [0.996 m | 1.195 m | 1.394 m | 1.593 m
N55/N57 Aco dobrado Ninin -0.025 | -0.023 | -0.021 | -0.019 | -0.017 | -0.016 | -0.014 | -0.012 | -0.010
Ninex 0.016 0.018 0.020 0.022 0.025 0.027 0.029 0.032 0.034
VYoin 0.012 0.007 0.002 -0.003 | -0.009 | -0.016 | -0.022 | -0.028 | -0.034
VY max 0.132 0.126 0.120 0.114 0.109 0.105 0.100 0.095 0.090
VZ i -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005 | -0.005
VZ e -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
MZ.in 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.18
MZ s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02

Envoltérias dos esforcos em barras
Posicdes na barra
0.040 m | 0.239m [0.439 m | 0.638 m |0.837 m [1.037 m |1.236 m | 1.435m | 1.634 m
N57/N56 Aco dobrado Ninin -0.036 | -0.034 | -0.032 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018
Nimax 0.044 0.046 0.048 0.050 0.052 0.054 0.056 0.057 0.059
VYomin -0.016 | -0.021 | -0.026 | -0.031 | -0.036 | -0.041 | -0.046 | -0.051 | -0.057
VY max 0.040 0.034 0.028 0.022 0.016 0.010 0.003 -0.002 | -0.007
VZ i -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012 | -0.012
VZ s 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min -0.01 -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
MZ i -0.05 -0.05 -0.05 -0.04 -0.03 -0.02 -0.02 -0.01 0.00
MZ ax 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00
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Envoltoérias dos esfor¢cos em barras
. . ~ Posi¢des na barra
Barra | Tipo de combinacgéo | Esforco

0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m |0.996 m | 1.195 m | 1.394 m | 1.593 m
N59/N60 Aco dobrado Ninin -0.025 | -0.023 | -0.021 | -0.019 | -0.017 | -0.016 | -0.014 | -0.012 | -0.010
Ninex 0.016 0.018 0.020 0.022 0.025 0.027 0.029 0.032 0.034
VYoin 0.012 0.007 0.002 -0.003 | -0.009 | -0.016 | -0.022 | -0.028 | -0.034
VY 0.132 0.126 0.120 0.114 0.109 0.105 0.100 0.095 0.090
VZ i 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
VZax 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ.in 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.18
MZsx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02

Envoltérias dos esforcos em barras
Posicdes na barra
0.040 m | 0.239m [0.439 m | 0.638 m |0.837 m [1.037 m |1.236 m | 1.435m | 1.634 m
N60/N58 Aco dobrado Ninin -0.036 | -0.034 | -0.032 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018
Nimax 0.044 0.046 0.048 0.050 0.052 0.054 0.056 0.057 0.059
VYomin -0.016 | -0.021 | -0.026 | -0.031 | -0.036 | -0.041 | -0.046 | -0.051 | -0.057
VY max 0.040 0.034 0.028 0.022 0.016 0.010 0.003 -0.002 | -0.007
VZin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
VZ s 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacéo | Esforco

Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
MY max 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
MZ i -0.05 -0.05 -0.05 -0.04 -0.03 -0.02 -0.02 -0.01 0.00
MZ ax 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00

Envoltoérias dos esforgcos em barras
Posi¢des na barra
0.000m | 0.199 m | 0.398 m | 0.598 m | 0.797 m [0.996 m | 1.195 m | 1.394 m | 1.593 m

Barra | Tipo de combinacéo | Esforco

N62/N63 Ago dobrado Numin -0.032 | -0.030 | -0.028 | -0.026 | -0.025 | -0.023 | -0.021 | -0.019 | -0.017
Nimax 0.016 0.018 0.021 0.023 0.025 0.028 0.030 0.032 0.035
VYmin 0.014 0.009 0.004 -0.001 | -0.007 | -0.014 | -0.020 | -0.026 | -0.032

VY max 0.102 0.096 0.090 0.084 0.079 0.074 0.069 0.064 0.059
VZiin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
VZax 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ.in 0.00 -0.02 -0.04 -0.06 -0.07 -0.09 -0.10 -0.11 -0.13
MZ s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Envoltérias dos esforcos em barras
. i N Posicdes na barra
Barra | Tipo de combinacéo | Esforco

0.040 m | 0.239m [0.439 m | 0.638 m |0.837 m [1.037 m |1.236 m | 1.435m | 1.634 m
N63/N61 Aco dobrado Ninin -0.036 | -0.034 | -0.031 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018
Nimax 0.042 0.044 0.046 0.048 0.050 0.052 0.053 0.055 0.057
VYomin 0.027 0.022 0.017 0.012 0.007 0.002 -0.003 | -0.009 | -0.015
VY max 0.037 0.031 0.025 0.019 0.013 0.007 0.000 -0.005 | -0.010
VZin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Envoltoérias dos esfor¢cos em barras
Posi¢des na barra

Barra | Tipo de combinacgéo | Esforco
0.040m | 0.239 m |0.439 m | 0.638 m | 0.837 m [1.037 m |1.236 m | 1.435m | 1.634 m
VZ e 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ i 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
MZ ax 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Envoltérias dos esforcos em barras
Posicdes na barra
0.000 m |0.199 m [0.398 m | 0.598 m | 0.797 m [0.996 m | 1.195 m | 1.394 m | 1.593 m
N65/N66 Aco dobrado Ninin -0.024 | -0.023 | -0.021 | -0.019 | -0.017 | -0.015 | -0.013 | -0.011 | -0.010
Nimex 0.016 0.018 0.020 0.023 0.025 0.027 0.030 0.032 0.034
VYomin 0.012 0.007 0.002 -0.003 | -0.009 | -0.015 | -0.022 | -0.028 | -0.034
VY max 0.131 0.125 0.119 0.113 0.109 0.104 0.099 0.094 0.089
VZin 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
VZ s 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013

Barra | Tipo de combinacéo | Esforco

Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01
MY max 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ i 0.00 -0.03 -0.05 -0.07 -0.10 -0.12 -0.14 -0.16 -0.17
MZ ax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02

Envoltoérias dos esforgos em barras
Posi¢des na barra
0.040m | 0.239 m |0.439 m | 0.638 m | 0.837 m [1.037 m |1.236 m | 1.435m | 1.634 m
N66/N64 Aco dobrado Ninin -0.036 | -0.034 | -0.032 | -0.029 | -0.027 | -0.025 | -0.022 | -0.020 | -0.018
Ninax 0.042 0.044 0.046 0.047 0.049 0.051 0.053 0.055 0.057
VYoin -0.015 | -0.020 | -0.025 | -0.030 | -0.035 | -0.040 | -0.045 | -0.050 | -0.056
VYomax 0.040 0.034 0.028 0.022 0.016 0.010 0.003 -0.002 | -0.007
VZ i -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002
VZax 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MY max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MZ, -0.05 -0.05 -0.04 -0.04 -0.03 -0.02 -0.02 -0.01 0.00
MZ ax 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00

Barra | Tipo de combinacgéo | Esforco

Envoltdérias dos esforcos em barras
PosicBes na barra

0.000 m|0.231 m |0.463 m|0.694 m|0.925 m
N67/N57 Aco dobrado Nimin -0.198 | -0.191 | -0.183 | -0.175 | -0.168
N imax 2.201 2.207 2.213 2.219 2.225

Vi 0.000 0.000 0.000 0.000 0.000

VY max 0.019 0.019 0.019 0.019 0.019

VZin 0.026 0.026 0.026 0.026 0.026

VZ s 0.693 0.693 0.693 0.693 0.693

Mt 0.00 0.00 0.00 0.00 0.00

Barra |Tipo de combinagéao | Esforco
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Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m|0.231 m|0.463 m | 0.694 m |0.925 m
Mt 0.00 0.00 0.00 0.00 0.00

Barra |Tipo de combinacgéo | Esforco

MYmin 0.02 0.01 0.00 0.00 -0.13
MY max 0.51 0.35 0.19 0.03 -0.01
MZin 0.00 0.00 0.00 -0.01 -0.01

MZ,ax 0.01 0.00 0.00 0.00 0.00

Envoltdérias dos esforcos em barras
Posi¢cBes na barra

0.000 m|0.231 m |0.463 m|0.694 m|0.925 m
N68/N54 Aco dobrado Nimin -0.190 | -0.183 | -0.175 | -0.167 | -0.160
Nimax 1.929 1.935 1.941 1.947 1.953
Vi 0.000 0.000 0.000 0.000 0.000
VY max 0.046 0.046 0.046 0.046 0.046
VZin 0.027 0.027 0.027 0.027 0.027
VZ s 0.627 0.627 0.627 0.627 0.627
Mt 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00

Barra |Tipo de combinagéao | Esforco

MYmin 0.02 0.01 0.01 0.00 -0.15
MY max 0.43 0.29 0.14 0.00 -0.01
MZin 0.00 0.00 -0.01 -0.02 -0.03

MZ,ax 0.02 0.01 0.00 0.00 0.00

Envoltdérias dos esforcos em barras
PosicBes na barra

0.000 m |0.231 m |0.463 m|0.694 m|0.925 m
N69/N51 Aco dobrado Nimin -0.197 | -0.190 | -0.182 | -0.174 | -0.167
N imax 2.168 2.174 2.180 2.186 2.193
Vi 0.000 0.000 0.000 0.000 0.000
VY max 0.070 0.070 0.070 0.070 0.070
VZin 0.026 0.026 0.026 0.026 0.026
VZ s 0.690 0.690 0.690 0.690 0.690
Mt 0.00 0.00 0.00 0.00 0.00
Mt 0.00 0.00 0.00 0.00 0.00

Barra |Tipo de combinagéao | Esforco

MYmin 0.02 0.01 0.00 0.00 -0.13
MY max 0.51 0.35 0.19 0.03 -0.01
MZin 0.00 0.00 -0.01 -0.02 -0.04

MZ,ax 0.02 0.01 0.00 0.00 0.00
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Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
N70/N60 Aco dobrado Nomin -0.198 | -0.191 | -0.183 | -0.175 | -0.168
Nmax 2.201 2.207 2.213 2.219 2.225
VY min 0.000 0.000 0.000 0.000 0.000
VYmax 0.019 0.019 0.019 0.019 0.019
Vz., | -0.693 | -0.693 | -0.693 | -0.693 | -0.693
VZax -0.026 | -0.026 | -0.026 | -0.026 | -0.026
Mt 0.00 0.00 0.00 0.00 0.00
Mtax 0.00 0.00 0.00 0.00 0.00
MY min -0.51 -0.35 -0.19 -0.03 0.01
MY max -0.02 -0.01 0.00 0.00 0.13
MZin 0.00 0.00 0.00 -0.01 -0.01
MZ,4x 0.01 0.00 0.00 0.00 0.00

Barra |Tipo de combinacgéo | Esforco

Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
N71/N63 Aco dobrado Nomin -0.190 | -0.183 | -0.175 | -0.167 | -0.160
Nmax 1.929 1.935 1.941 1.947 1.953
VY min 0.000 0.000 0.000 0.000 0.000
VYmax 0.046 0.046 0.046 0.046 0.046
VZin -0.627 | -0.627 | -0.627 | -0.627 | -0.627
VZax -0.027 | -0.027 | -0.027 | -0.027 | -0.027
Mt 0.00 0.00 0.00 0.00 0.00
Mtax 0.00 0.00 0.00 0.00 0.00
MY min -0.43 -0.29 -0.14 0.00 0.01
MY max -0.02 -0.01 -0.01 0.00 0.15
MZnin 0.00 0.00 -0.01 -0.02 -0.03
MZ,4x 0.02 0.01 0.00 0.00 0.00

Barra |Tipo de combinagéo | Esforco

Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
N72/N66 Aco dobrado Nimin -0.197 | -0.190 | -0.182 | -0.174 | -0.167
Nmax 2.168 2.174 2.180 2.186 2.193
VY min 0.000 0.000 0.000 0.000 0.000
VYmax 0.070 0.070 0.070 0.070 0.070
Vz., | -0.690 | -0.690 | -0.690 | -0.690 | -0.690
VZax -0.026 | -0.026 | -0.026 | -0.026 | -0.026
Mt 0.00 0.00 0.00 0.00 0.00
Mtax 0.00 0.00 0.00 0.00 0.00
MY min -0.51 -0.35 -0.19 -0.03 0.01

Barra |Tipo de combinacgéo | Esforco
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Envoltérias dos esforcos em barras

Posicdes na barra
0.000 m|0.231 m|0.463 m|0.694 m | 0.925 m
MY max -0.02 -0.01 0.00 0.00 0.13
MZ,in 0.00 0.00 -0.01 -0.02 -0.04
MZ nax 0.02 0.01 0.00 0.00 0.00

Barra |Tipo de combinacgéo | Esforco

2.3.2.2.- Resisténcia
Referéncias:

N: Esforco axial (kN)

Vy: Esforco cortante segundo o eixo local Y da barra. (kN)

Vz: Esforgco cortante segundo o eixo local Z da barra. (kN)

Mt: Momento torsor (kN-m)

My: Momento fletor no plano 'XZ' (rotacdo da secdo em relagdo ao eixo local 'Y' da barra). (kN-m)
Mz: Momento fletor no plano 'XY' (rotacdo da se¢cdo em relagédo ao eixo local 'Z' da barra). (kN-m)

Os esforgcos indicados sdo os correspondentes a combinacdo desfavoravel, ou seja, aquela que solicita a
maxima resisténcia da secao.

Origem dos esforcos desfavoraveis:
— G: Verticais
— GV: Verticais + vento
— GSis: Verticais + sismo
— GVSis: Verticais + vento + sismo

h: Aproveitamento da resisténcia. A barra cumpre as condi¢cdes de resisténcia da Norma se cumprir que h £
100 %.

Verificagcdo de resisténcia
s Esforcos desfavoraveis
Barra (Oh/o ) PO(Sr;:;;‘ 0 N Vy Vz Mt My Mz Origem | Estado
(kN) (kN) (kN) (kN-m) | (kN-m) | (kN-m)
N1/N3 35.81 1.500 0.928 | -0.259 | -0.014 0.00 0.00 0.26 GV Passa
N4/N6 14.07 0.040 -0.699 | 0.060 | -0.125 0.00 -0.13 0.04 GV Passa
N6/N3 7.98 1.593 -0.356 | -0.002 | -0.098 0.00 0.11 -0.01 GV Passa
N2/N4 53.78 | 0.350 0.542 | -1.528 | -0.971 0.00 0.05 0.38 GV Passa
N5/N6 23.56 | 0.925 0.977 | -0.250 | -0.100 0.00 0.03 0.15 GV Passa
N3/N64 | 28.20 1.733 0.162 | -0.026 | 0.071 0.00 0.45 0.03 GV Passa
N64/N8 | 44.80 1.862 0.160 0.050 1.141 0.00 -0.75 -0.04 GV Passa
N8/N61 | 41.77 0.000 0.112 | -0.044 | -1.030 0.00 -0.69 -0.04 GV Passa
N61/N9 | 41.96 1.798 0.117 0.048 1.030 0.00 -0.70 -0.04 GV Passa
N9/N58 | 44.62 0.000 0.155 | -0.046 | -1.143 0.00 -0.75 -0.04 GV Passa
N58/N7 | 29.31 0.000 0.168 0.033 | -0.074 0.00 0.44 0.04 GV Passa
N12/N11 | 42.03 | 0.000 1.206 0.256 | -2.232 0.00 -0.67 0.04 GV Passa
N13/N10 | 10.98 | 0.000 2.283 | -0.021 | -0.236 0.00 -0.14 -0.01 GV Passa
N14/N8 2.86 1.500 2.325 0.059 | -0.037 0.00 0.01 -0.06 GV Passa
N17/N16 | 42.18 | 0.000 1.208 | -0.272 | -2.231 0.00 -0.67 -0.04 GV Passa
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Verificacdo de resisténcia
L Esforcos desfavoréaveis
Barra (Oh/o ) PO(SrIr?)a 0 N Vy Vz Mt My Mz Origem | Estado
(kN) (kN) (kN) (kN-m) | (kN-m) | (kN-m)

N18/N15 | 11.88 0.000 2.284 | -0.039 | -0.236 0.00 -0.14 -0.01 GV Passa
N19/N9 2.87 1.500 2.327 | -0.053 | -0.037 0.00 0.01 0.05 GV Passa
N21/N20 | 14.01 0.040 -0.674 | 0.059 0.126 0.00 0.14 0.04 GV Passa
N20/N7 8.14 1.593 -0.363 | -0.002 | 0.096 0.00 -0.12 -0.01 GV Passa
N22/N21 | 53.27 0.350 0.542 1.517 | -0.949 0.00 0.05 -0.37 GV Passa
N23/N20 | 18.49 0.925 0.841 0.194 | -0.098 0.00 0.03 -0.12 GV Passa
N24/N7 | 36.07 1.500 0.926 0.264 | -0.013 0.00 0.00 -0.26 GV Passa
N4/N65 | 24.88 0.000 1.653 | -0.022 | -0.905 0.00 -0.42 -0.01 GV Passa
N65/N11 | 41.12 1.862 1.640 0.038 1.039 0.00 -0.67 -0.03 GV Passa
N11/N62 | 37.36 0.000 1.365 | -0.031 | -0.990 0.00 -0.61 -0.03 GV Passa
N62/N16 | 37.56 1.798 1.359 0.036 0.984 0.00 -0.61 -0.03 GV Passa
N16/N59 | 40.96 0.000 1.648 | -0.033 | -1.046 0.00 -0.68 -0.03 GV Passa
N59/N21 | 25.09 1.735 1.644 0.027 0.897 0.00 -0.41 -0.01 GV Passa
N25/N26 | 35.81 1.500 0.928 | -0.259 | 0.014 0.00 0.00 0.26 GV Passa
N28/N27 | 14.07 0.040 -0.699 | 0.060 0.125 0.00 0.13 0.04 GV Passa
N27/N26 | 7.98 1.593 -0.356 | -0.002 | 0.098 0.00 -0.11 -0.01 GV Passa
N29/N27 | 23.56 0.925 0.977 | -0.250 | 0.100 0.00 -0.03 0.15 GV Passa
N26/N50 | 28.20 1.733 0.162 | -0.026 | -0.071 0.00 -0.45 0.03 GV Passa
N50/N30 | 44.80 1.862 0.160 0.050 | -1.141 0.00 0.75 -0.04 GV Passa
N30/N53 | 41.77 0.000 0.112 | -0.044 | 1.030 0.00 0.69 -0.04 GV Passa
N53/N31 | 41.96 1.798 0.117 0.048 | -1.030 0.00 0.70 -0.04 GV Passa
N31/N56 | 44.62 0.000 0.155 | -0.046 | 1.143 0.00 0.75 -0.04 GV Passa
N56/N32 | 29.31 0.000 0.168 0.033 0.074 0.00 -0.44 0.04 GV Passa
N35/N34 | 42.03 0.000 1.206 0.256 2.232 0.00 0.67 0.04 GV Passa
N36/N33 | 10.98 0.000 2.283 | -0.021 | 0.236 0.00 0.14 -0.01 GV Passa
N37/N30 | 2.86 1.500 2.325 0.059 0.037 0.00 -0.01 -0.06 GV Passa
N40/N39 | 42.18 0.000 1.208 | -0.272 | 2.231 0.00 0.67 -0.04 GV Passa
N41/N38 | 11.88 0.000 2.284 | -0.039 | 0.236 0.00 0.14 -0.01 GV Passa
N42/N31 | 2.87 1.500 2.327 | -0.053 | 0.037 0.00 -0.01 0.05 GV Passa
N44/N43 | 14.01 0.040 -0.674 | 0.059 | -0.126 0.00 -0.14 0.04 GV Passa
N43/N32 | 8.14 1.593 -0.363 | -0.002 | -0.096 0.00 0.12 -0.01 GV Passa
N45/N44 | 53.27 0.350 0.542 1.517 0.949 0.00 -0.05 -0.37 GV Passa
N46/N43 | 18.49 0.925 0.841 0.194 0.098 0.00 -0.03 -0.12 GV Passa
N47/N32 | 36.07 1.500 0.926 0.264 0.013 0.00 0.00 -0.26 GV Passa
N28/N49 | 24.88 0.000 1.653 | -0.022 | 0.905 0.00 0.42 -0.01 GV Passa
N49/N34 | 41.12 1.862 1.640 0.038 | -1.039 0.00 0.67 -0.03 GV Passa
N34/N52 | 37.36 0.000 1.365 | -0.031 | 0.990 0.00 0.61 -0.03 GV Passa
N52/N39 | 37.56 1.798 1.359 0.036 | -0.984 0.00 0.61 -0.03 GV Passa
N39/N55 | 40.96 0.000 1.648 | -0.033 | 1.046 0.00 0.68 -0.03 GV Passa
N55/N44 | 25.09 1.735 1.644 0.027 | -0.897 0.00 0.41 -0.01 GV Passa
N48/N28 | 53.78 0.350 0.542 | -1.528 | 0.971 0.00 -0.05 0.38 GV Passa
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Verificacdo de resisténcia
L Esforcos desfavoréaveis
Barra (Oh/o ) PO(SrIr?)a 0 N Vy Vz Mt My Mz Origem | Estado
(kN) (kN) (kN) (KN-m) | (kN-m) | (KN-m)

N34/N33 | 4.07 0.040 -1.593 | 0.109 | -0.019 0.00 -0.02 0.08 GV Passa
N33/N30 | 2.28 0.040 -0.892 | 0.058 | -0.013 0.00 0.00 0.04 GV Passa
N39/N38 | 4.07 0.040 -1.592 | 0.109 0.017 0.00 0.02 0.08 GV Passa
N38/N31 | 2.28 0.040 -0.893 | 0.058 0.015 0.00 0.01 0.04 GV Passa
N27/N51 | 25.25 1.925 0.223 | -0.043 | -1.184 0.00 0.36 0.05 GV Passa
N51/N33 | 26.57 1.862 0.169 0.058 | -1.072 0.00 0.38 -0.05 GV Passa
N33/N54 | 25.40 | 0.000 0.195 | -0.042 | 1.154 0.00 0.39 -0.03 GV Passa
N54/N38 | 24.86 1.798 0.153 0.047 | -1.058 0.00 0.38 -0.04 GV Passa
N38/N57 | 27.12 0.000 0.190 | -0.051 | 1.169 0.00 0.40 -0.04 GV Passa
N57/N43 | 25.15 | 0.000 0.163 0.058 1.099 0.00 0.34 0.05 GV Passa
N6/N66 | 25.25 1.925 0.223 | -0.043 | 1.184 0.00 -0.36 0.05 GV Passa
N66/N10 | 26.57 1.862 0.169 0.058 1.072 0.00 -0.38 -0.05 GV Passa
N10/N63 | 25.40 | 0.000 0.195 | -0.042 | -1.154 0.00 -0.39 -0.03 GV Passa
N63/N15 | 24.86 1.798 0.153 0.047 1.058 0.00 -0.38 -0.04 GV Passa
N15/N60 | 27.12 0.000 0.190 | -0.051 | -1.169 0.00 -0.40 -0.04 GV Passa
N60/N20 | 25.15 | 0.000 0.163 0.058 | -1.099 0.00 -0.34 0.05 GV Passa
N11/N10 | 4.07 0.040 -1.593 | 0.109 0.019 0.00 0.02 0.08 GV Passa
N10/N8 2.28 0.040 -0.892 | 0.058 0.013 0.00 0.00 0.04 GV Passa
N16/N15 | 4.07 0.040 -1.592 | 0.109 | -0.017 0.00 -0.02 0.08 GV Passa
N15/N9 2.28 0.040 -0.893 | 0.058 | -0.015 0.00 -0.01 0.04 GV Passa
N49/N51 | 23.37 1.593 -0.010 | 0.089 | -0.013 0.00 0.01 -0.17 GV Passa
N51/N50 | 0.31 1.634 0.053 | -0.056 | 0.002 0.00 0.00 0.00 GV Passa
N52/N54 | 17.47 1.593 -0.017 | 0.059 | -0.006 0.00 0.01 -0.13 GV Passa
N54/N53 | 0.21 0.040 -0.036 | 0.037 0.000 0.00 0.00 0.02 G Passa
N55/N57 | 23.87 1.593 -0.010 | 0.090 | -0.005 0.00 0.01 -0.18 GV Passa
N57/N56 | 0.32 1.634 0.056 | -0.057 | -0.012 0.00 0.01 0.00 GV Passa
N59/N60 | 23.87 1.593 -0.010 | 0.090 0.005 0.00 -0.01 -0.18 GV Passa
N60/N58 | 0.32 1.634 0.056 | -0.057 | 0.012 0.00 -0.01 0.00 GV Passa
N62/N63 | 17.47 1.593 -0.017 | 0.059 0.006 0.00 -0.01 -0.13 GV Passa
N63/N61 | 0.21 0.040 -0.036 | 0.037 0.000 0.00 0.00 0.02 G Passa
N65/N66 | 23.37 1.593 -0.010 | 0.089 0.013 0.00 -0.01 -0.17 GV Passa
N66/N64 | 0.31 1.634 0.053 | -0.056 | -0.002 0.00 0.00 0.00 GV Passa
N67/N57 | 30.44 | 0.000 2.161 0.019 0.693 0.00 0.51 0.01 GV Passa
N68/N54 | 27.10 | 0.000 1.891 0.046 0.627 0.00 0.43 0.02 GV Passa
N69/N51 | 32.50 | 0.000 2.129 0.070 0.690 0.00 0.51 0.02 GV Passa
N70/N60 | 30.44 | 0.000 2.161 0.019 | -0.693 0.00 -0.51 0.01 GV Passa
N71/N63 | 27.10 | 0.000 1.891 0.046 | -0.627 0.00 -0.43 0.02 GV Passa
N72/N66 | 32.50 | 0.000 2.129 0.070 | -0.690 0.00 -0.51 0.02 GV Passa

2.3.2.3.- Flechas

Referéncias:
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Pos.: Valor da coordenada sobre o eixo 'X' local do grupo de flecha no ponto onde se produz o valor
péssimo da flecha.
L.: Distancia entre dois pontos de corte consecutivos da deformada com a reta que une os nés extremos
do grupo de flecha.

Flechas
Flecha méaxima absoluta xy | Flecha méaxima absoluta xz | Flecha ativa absoluta xy | Flecha ativa absoluta xz
GAne Flecha maxima relativa xy | Flecha méaxima relativa xz Flecha ativa relativa xy | Flecha ativa relativa xz

Pos. Flecha Pos. Flecha Pos. Flecha Pos. Flecha

(m) (mm) (m) (mm) (m) (mm) (m) (mm)

NL/N3 0.938 0.93 0.563 0.03 0.938 1.00 0.563 0.03
0.938 L/(>1000) 0.563 L/(>1000) 0.938 L/(>1000) 0.563 L/(>1000)

N4/N3 0.388 0.08 2.565 0.16 0.388 0.10 2.565 0.17
0.388 L/(>1000) 0.583 L/(>1000) 0.388 L/(>1000) 0.583 L/(>1000)

N2/N4 0.175 0.07 0.175 0.02 0.175 0.08 0.175 0.02
0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000)

NS/NG 0.694 0.21 0.231 0.02 0.694 0.21 0.231 0.02
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)

N3/N7 9.625 1.48 1.732 6.10 9.625 1.44 1.732 6.56
9.625 L/(>1000) 1.732 L/(>1000) 9.625 L/(>1000) 9.625 L/(>1000)

N12/N11 0.175 0.00 0.175 0.05 0.175 0.00 0.175 0.05
0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000)

N13/N10 0.694 0.02 0.231 0.05 0.694 0.02 0.231 0.05
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)

N14/N8 0.938 0.20 0.563 0.07 0.938 0.21 0.563 0.07
0.938 L/(>1000) 0.563 L/(>1000) 0.938 L/(>1000) 0.563 L/(>1000)

N17/N16 0.175 0.00 0.175 0.05 0.175 0.01 0.175 0.05
0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000)

N18/N15 0.694 0.03 0.231 0.05 0.694 0.04 0.231 0.05
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)

N19/NO 0.938 0.20 0.563 0.07 0.938 0.22 0.563 0.07
0.938 L/(>1000) 0.563 L/(>1000) 0.938 L/(>1000) 0.563 L/(>1000)

N21/NT 0.388 0.08 2.565 0.19 0.388 0.10 2.371 0.20
0.388 L/(>1000) 0.388 L/(>1000) 0.388 L/(>1000) 0.388 L/(>1000)

N22/N21 0.175 0.07 0.175 0.02 0.175 0.08 0.175 0.02
0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000)

N23/N20 0.694 0.15 0.231 0.02 0.694 0.16 0.231 0.02
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)

N24/NT 0.938 0.92 0.563 0.03 0.938 0.99 0.563 0.03
0.938 L/(>1000) 0.563 L/(>1000) 0.938 L/(>1000) 0.563 L/(>1000)

NA/NZL 9.625 1.02 1.732 4.08 9.625 0.94 1.732 4.45
9.625 L/(>1000) 1.732 L/(>1000) 9.625 L/(>1000) 1.732 L/(>1000)

N25/N26 0.938 0.93 0.563 0.03 0.938 1.00 0.563 0.03
0.938 L/(>1000) 0.563 L/(>1000) 0.938 L/(>1000) 0.563 L/(>1000)

N28/N26 0.388 0.08 2.565 0.16 0.388 0.10 2.565 0.17
0.388 L/(>1000) 0.583 L/(>1000) 0.388 L/(>1000) 0.583 L/(>1000)

N29/N27 0.694 0.21 0.231 0.02 0.694 0.21 0.231 0.02
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)

N26/N32 9.625 1.48 1.732 6.10 9.625 1.44 1.732 6.56
9.625 L/(>1000) 1.732 L/(>1000) 9.625 L/(>1000) 9.625 L/(>1000)

N35/N34 0.175 0.00 0.175 0.05 0.175 0.00 0.175 0.05
0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000)
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Flechas
Flecha méxima absoluta xy | Flecha méaxima absoluta xz | Flecha ativa absoluta xy | Flecha ativa absoluta xz
GIeE Flecha méaxima relativa xy | Flecha méaxima relativa xz Flecha ativa relativa xy | Flecha ativa relativa xz

Pos. Flecha Pos. Flecha Pos. Flecha Pos. Flecha

(m) (mm) (m) (mm) (m) (mm) (m) (mm)

N36/N33 0.694 0.02 0.231 0.05 0.694 0.02 0.231 0.05
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)

N37/N30 0.938 0.20 0.563 0.07 0.938 0.21 0.563 0.07
0.938 L/(>1000) 0.563 L/(>1000) 0.938 L/(>1000) 0.563 L/(>1000)

N40/N39 0.175 0.00 0.175 0.05 0.175 0.01 0.175 0.05
0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000)

N41/N38 0.694 0.03 0.231 0.05 0.694 0.04 0.231 0.05
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)

N42/N31 0.938 0.20 0.563 0.07 0.938 0.22 0.563 0.07
0.938 L/(>1000) 0.563 L/(>1000) 0.938 L/(>1000) 0.563 L/(>1000)

N44/N32 0.388 0.08 2.565 0.19 0.388 0.10 2.371 0.20
0.388 L/(>1000) 0.388 L/(>1000) 0.388 L/(>1000) 0.388 L/(>1000)

N45/N44 0.175 0.07 0.175 0.02 0.175 0.08 0.175 0.02
0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000)

N46/N43 0.694 0.15 0.231 0.02 0.694 0.16 0.231 0.02
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)

N47/N32 0.938 0.92 0.563 0.03 0.938 0.99 0.563 0.03
0.938 L/(>1000) 0.563 L/(>1000) 0.938 L/(>1000) 0.563 L/(>1000)

9.625 1.02 1.732 4.08 9.625 0.94 1.732 4.45
N28/Na4 9.625 L/(>1000) 1.732 L/(>1000) 9.625 L/(>1000) 1.732 L/(>1000)
N48/N28 0.175 0.07 0.175 0.02 0.175 0.08 0.175 0.02
0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000) 0.175 L/(>1000)

N34/N30 0.388 0.21 2.177 0.07 0.388 0.23 2.177 0.07
0.388 L/(>1000) 2.177 L/(>1000) 0.388 L/(>1000) 2.177 L/(>1000)

N39/N31 0.388 0.21 2.371 0.03 0.388 0.23 2.371 0.03
0.388 L/(>1000) 2.371 L/(>1000) 0.388 L/(>1000) 0.388 L/(>1000)

N27/N43 9.625 1.38 0.962 1.24 9.625 1.31 0.962 1.26
9.625 L/(>1000) 0.962 L/(>1000) 9.625 L/(>1000) 1.155 L/(>1000)

N6/N2Z0 9.625 1.38 0.962 1.24 9.625 1.31 0.962 1.26
9.625 L/(>1000) 0.962 L/(>1000) 9.625 L/(>1000) 1.155 L/(>1000)

N11/N8 0.388 0.21 2.177 0.07 0.388 0.23 2.177 0.07
0.388 L/(>1000) 2.177 L/(>1000) 0.388 L/(>1000) 2.177 L/(>1000)

N16/NO 0.388 0.21 2.371 0.03 0.388 0.23 2.371 0.03
0.388 L/(>1000) 2.371 L/(>1000) 0.388 L/(>1000) 0.388 L/(>1000)

N49/N50 1.394 4.72 1.592 0.05 1.394 5.12 1.592 0.06
1.394 L/683.8 1.592 L/(>1000) 1.394 L/746.2 1.592 L/(>1000)

1.195 2.71 1.195 0.02 1.394 2.92 1.195 0.02
NS2/NS3 1.195 L/(>1000) 1.195 L/(>1000) 1.195 L/(>1000) 1.195 L/(>1000)
N55/N56 1.394 4.78 2.033 0.03 1.394 5.18 2.033 0.03
1.394 L/675.5 2.033 L/(>1000) 1.394 L/736.9 2.033 L/(>1000)

N59/N58 1.394 4.78 2.033 0.03 1.394 5.18 2.033 0.03
1.394 L/675.5 2.033 L/(>1000) 1.394 L/736.9 2.033 L/(>1000)

1.195 2.71 1.195 0.02 1.394 2.92 1.195 0.02
N62/N61 1.195 L/(>1000) 1.195 L/(>1000) 1.195 L/(>1000) 1.195 L/(>1000)
NG5/N64 1.394 4.72 1.592 0.05 1.394 5.12 1.592 0.06
1.394 L/683.8 1.592 L/(>1000) 1.394 L/746.2 1.592 L/(>1000)

N67/N57 0.694 0.01 0.463 0.24 0.694 0.01 0.463 0.23
0.694 L/(>1000) 0.463 L/(>1000) 0.694 L/(>1000) 0.463 L/(>1000)
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Flechas
Flecha méxima absoluta xy | Flecha méaxima absoluta xz | Flecha ativa absoluta xy | Flecha ativa absoluta xz
GIeE Flecha méaxima relativa xy | Flecha méaxima relativa xz Flecha ativa relativa xy | Flecha ativa relativa xz
Pos. Flecha Pos. Flecha Pos. Flecha Pos. Flecha
(m) (mm) (m) (mm) (m) (mm) (m) (mm)
N68/N54 0.694 0.03 0.231 0.18 0.694 0.03 0.231 0.17
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)
N69/N51 0.694 0.05 0.463 0.24 0.694 0.05 0.463 0.23
0.694 L/(>1000) 0.463 L/(>1000) 0.694 L/(>1000) 0.463 L/(>1000)
N70/NGO 0.694 0.01 0.463 0.24 0.694 0.01 0.463 0.23
0.694 L/(>1000) 0.463 L/(>1000) 0.694 L/(>1000) 0.463 L/(>1000)
N71/N63 0.694 0.03 0.231 0.18 0.694 0.03 0.231 0.17
0.694 L/(>1000) 0.231 L/(>1000) 0.694 L/(>1000) 0.231 L/(>1000)
N72/NG6 0.694 0.05 0.463 0.24 0.694 0.05 0.463 0.23
0.694 L/(>1000) 0.463 L/(>1000) 0.694 L/(>1000) 0.463 L/(>1000)

2.3.2.4.- Verificagcdes E.L.U. (Completo)

Nota: Mostra-se o relatério completo de verificagfes realizadas para as 10 barras com maior coeficiente de
aproveitamento.

Barra N48/N28

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) e
Inicial | Final (m) * Y ‘ o o
(cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
N48 N28 0.350 3.43 | 30.25 7.87 0.05 -4.98 | 0.00

Notas:

@ Inércia em relagéo ao eixo indicado

® Momento de inércia a torgdo uniforme

©® Coordenadas do centro de gravidade

Flambagem Flambagem lateral
Plano ZzX Plano zY Aba sup. Aba inf.

b 1.00 1.00 0.00 0.00

Lk 0.350 0.350 0.000 0.000

Cn - - 1.000 1.000

Cs - 1.000
Notagao:

b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico
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Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/t) < 500 (b/t) : 34 \/
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 200 mMm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada a alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 200 mMm

Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

lw = 11.8 J

A =KL/r <200
ly 1 231 \/
Onde:
K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X. Kilx : 0.350 m
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y. KL, : 0.350 m
r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X. r. : 297 ctm
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y. r,: 151 cm
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Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

I
=z
4

z
2

O esforgo solicitante de célculo desfavoravel produz-se no né N28, para a combinacao
de acbes PP+1.4-V1.

N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.
A forca normal de tracao resistente de célculo N.rs deve ser tomada como:

Nirs =A fy/ Y

Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se no né N48, para a
combinacao de acbes 1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)

Nera = X Aeffy/ Y

Onde:
A.:: Area efetiva da secdo transversal da barra.

c: Fator de reducéo associado a flambagem, i, <155y = 0.658™

Sendo:

| o: Indice de esbeltez reduzido para barras comprimidas.

|:Afy :|0.5
Ay =| —L
N

e

Sendo:

N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.

Nisa :

Nera -

Nc.Sd :

Nc,Rd :

Nc,Rd :

- 0.007 J

0.54 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa
: 1.1

- 0.001 J

0.10 kN
72.25 kN
72.25 kN
: 3.43 cm?
: 0.97
: 0.99
0.27
: 0.14
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A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b):

A: Area bruta da secéo transversal da barra.
f,: Tenséo de escoamento.

g: Coeficiente de ponderacgao das resisténcias.

a) Forca normal de flambagem elastica por flexdo em relagéo ao eixo Y.

anly
(K,L,)

ey

b) Forca normal de flambagem elastica por flexo-torcéo.

2
Nex +Nez 1_ 1_4NexNez|:1_(X0/r0) j|

y :2[1_()(0/"0)1 (Nex+NeZ)2

exz

Onde:

n’El
(KL

2
N,, :iz i ECWZ +Gl,
To (KzLZ)

I.: Momento de inércia da secdo bruta em relagdo ao eixo X.

N_ =

ex

I,: Momento de inércia da se¢ao bruta em relacdo ao eixo Y.
I.: Momento de inércia a tor¢ao uniforme.

C.: Constante de empenamento da secéo.

E: Mddulo de elasticidade.

G: Mddulo de elasticidade transversal.

K.L.: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relacéo ao eixo Y.

K.L.: Comprimento efetivo de flambagem por torcao.

ro,: Raio de giracéo polar da se¢édo bruta em relacdo ao centro de torgéo.

0.5
2 2 2 2
ro:[rx +17+ X, +y0J

Sendo:

r., ry: Raios de giracdo da sec¢éo bruta em relacdo aos eixos
principais de inércia X e Y, respectivamente.

Xo, Yo: Coordenadas do centro de tor¢cdo na direcdo dos eixos
principais X e Y, respectivamente, em relacdo ao centrdide da
secao.

b) Flambagem por distorcao (9.7.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.

Nex, -

KoLy :
K,L, :
K,L, :

o -

Yo -

3.43

- 260.00

1.2

- 1267.82

- 1267.82

4874.81

- 4874.81

: ¥

: 30.25
: 7.87

0.05

- 110.57
* 200000
* 76923

0.350

0.350

0.000

4.81

2.97

: 1.51
- -34.65
0.00

cm=2
MPa

kN

kN

kN

kN

cm4
cm4
cm4
cm6
MPa
MPa

3

cm

cm
cm

mm

mm
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Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

n-= % <1 h
MRd
O momento fletor desfavoravel de calculo Ms, € obtido para o n6é N48, para a Msq :

combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de céalculo M4 deve ser tomado como o menor valor

calculado em a), b) y ¢): Mea

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)

M, = Weffy/y Mgq :

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W :
f,: Tensdo de escoamento. f, :
g: Coeficiente de ponderacgao das resisténcias. g:

b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K.L, e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L,"° sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo sdo nulos.

Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

n-= % <1 h
MRd
O momento fletor desfavoravel de calculo Ms, € obtido para o né N28, para a Msq :

combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de céalculo M4 deve ser tomado como: Mrg :

MRd = Weffy /Y

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite Ultimo de escoamento da secao. W :
f,: Tensdo de escoamento. f, :
g: Coeficiente de ponderacgao das resisténcias. g:

- 0.152 /

0.29 kN:m

: 191 kNm

1.91 kN-m

8.07 cms3

260.00 MPa
1.1

- 0.505 /

0.38 kN:m
0.74 KN-m
3.15 cm3

260.00 MPa
1.1
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Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

V,

w,Sd < 1
VRd

n:

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a
combinacado de hipoteses PP+1.4-V1.

A secdo é composta por duas almas iguais. Sobre cada uma delas, o
esforco de célculo é Vg4 = 0.5 Vg,.

A forca cortante resistente de célculo da alma Vg, deve ser calculada por:

para "/t <1.08(Ek, /f,)"" - Vg, = 0.6f,ht/y
para @1.08(Ek, /f,)"* <h/t<1.4(Ek,/f, )" - Vi, = 0.65t*(k £.E)"° fy
para “h/t>1.4(Ek, /f, )" - Vi, =[0.905EK /] /y

Onde:

t: Espessura da alma.

h: Largura da alma.

f,: Tensdo de escoamento.

E: Mddulo de elasticidade.

g: Coeficiente de ponderacgao das resisténcias.

K,: Coeficiente de flambagem local por esforco cortante que,
para uma mesa, é dado por:

k, =1.20

h

Vsq :

(1)V
Rd

1.08(EK./f,)°° :
h/t :

1.4(EK./f,)°° :

~<_hj|-|-

K, :

- 0.084 J

Vsg

1.53 kN
0.76 kN
: 9.08 kN
~32.81
16.00
42.54
I 2.00 mm
: 32.00 mm
I 260.00 MPa
: 200000 MPa
: 1.1
1.20
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Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.051 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 0.97 kN
combinacado de hipoteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Mg, € Vs S80 obtidos no né N48, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.29 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vea : 0.97 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Telhado UFVJM concluido telhado 2

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de célculo desfavoraveis Msq € Vsq S80 obtidos no n6 N28, para a
combinacao de hipéteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao

de interacéo:

2 2
n= [—MS"J +[—VS"] h: o262 vV

MO,Rd VO,Rd

Onde:
Msq: Momento fletor solicitante de calculo. Msg : 0.38 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 0.74 KkN-m
Vsq: Forga cortante solicitante de calculo. Vsq : 1.53 kN
Vra: FOrca cortante resistente de calculo conforme 9.8.3. Vea - 18.15 kN

Resisténcia a flexo-compressao (ABNT NBR 14762:2010, Artigo 9.9)
Nao ha interacédo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a
verificagdo nado sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de calculo sdo obtidos no né N28, para a combinacao
PP+1.4-V1.

Os esforcos devem satisfazer as seguintes expressfes de interagao:

- Nt,Sd Mx,Sd M ,Sd

Tt T S h: o538 vV
Rd x,Rd y,Rd I

Onde:
N.sqa: Forca normal de tracéo solicitante de célculo. Nesa - 0.54 kN
M..sa» My sa: Momentos fletores solicitantes de calculo em relagdo aos eixos X M,ss : 0.05 kN-m
e Y, respectivamente. Mysa : 0.38 kN-m
Nrq: Forca normal de tragdo resistente de calculo conforme 9.6. Nra ' 81.18 kN
My ra, My ra: MOomentos fletores resistentes de célculo em relagdo aos eixos X  Myre @ 1.91 KkN-m
e Y, respectivamente, calculados conforme 9.8.2. M : 074 kN-m

y,Rd = .

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificagdo ndo é necesséria, ja que nao existe momento torsor.
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Barra N2/N4

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
3 N2 N4 0.350 3.43 | 30.25 | 7.87 0.05 | -4.98 | 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 0.350 0.350 0.000 0.000
f Cm - - 1.000 1.000
i C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:
K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.
r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforgo solicitante de célculo desfavoravel produz-se no né N4, para a combinagdo
de acbes PP+1.4-V1.

N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.
A forca normal de tracao resistente de célculo N.rs deve ser tomada como:

Nirs =A fy/ Y

Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de céalculo desfavoravel produz-se no né N2, para a combinacéo
de ac¢bes 1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 0.350 m

- 2.97 cm
- 151 cm

Nisa :

Nera -

Nc.Sd :

Nc,Rd :

Nc,Rd :

- 11.8 J
- 23.1 /

0.350 m

- 0.007 J

0.54 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa

: 1.1

- 0.001 J

0.10 kN
72.25 kN
72.25 kN
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Onde:
A.:: Area efetiva da secéo transversal da barra. A - 3.43 cm=2
; x - 5 o Cyy - 0.97
c: Fator de reducgéo associado a flambagem, 2, <15 — y =0.658" —
Cx - 0.99
Sendo:
| o: Tndice de esbeltez reduzido para barras comprimidas. Loy 0.27
I 0, xz : 0.14
Af 0.5
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A : 3.43 cm=2
f,: Tensdo de escoamento. f, : 260.00 MPa
g: Coeficiente de ponderacgdo das resisténcias. g: 1.2
A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): Ne : 1267.82 kN
a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
_ mEl,
S (KL, )2 Ne, © 1267.82 kN
b) For¢ca normal de flambagem elastica por flexo-torcao.
2
Ne + N, 1- |1 4NN, |:1_(X0/ro) :|
"2 1= (xe/r)’] (No +N,, )° New : 4874.81 kN
Onde:
N - n’El
"KLY Noo 1 4874.81 kN
2|
N.. :iz - ECWz +Gl, N - ¥
| (K.L,) .
I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I : 30.25 cm4
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, : 7.87 cm4
I.: Momento de inércia a tor¢do uniforme. I, : 0.05 cm4
C..: Constante de empenamento da secéo. C. : 110.57 cmé6
E: Médulo de elasticidade. E : 200000 MPa
G: Mddulo de elasticidade transversal. G : 76923 MPa
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KiLx : 0.350 mM
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KL, : 0.350 m
K.L.: Comprimento efetivo de flambagem por torcéo. K.L, : 0.000 m

ro.: Raio de giracéo polar da se¢édo bruta em relacdo ao centro de torcéo.
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| Telhado UFVJIM concluido telhado 2 Data: 19/04/18
2 2 2 2705
r0:|:rx +y X +YOJ ro : 4.81 cm
Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos re : 2.97 cm
principais de inércia X e Y, respectivamente. r, : 151 cm

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos

principais X e Y, respectivamente, em relacdo ao centréide da

secao. Yo : 0.00 mm
b) Flambagem por distorcéo (9.7.3)

Xo ¢ -34.65 mMmM

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=]
1l
<
2
IA
-
>

- 0.152 /

<
2

O momento fletor desfavoravel de calculo Mg, € obtido para o n6 N2, para a Msq : 0.29 kN-m
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢): Mea 1.91 kN-m

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
Mea = Weef, /v Mea @ 1.91 kN-m

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W : 8.07 cm3
f,: Tensdo de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1

b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

n= m—:‘:s1 h : 0.505 /
O momento fletor desfavoravel de calculo Mg, € obtido para o n6 N4, para a Msq : 0.38 kN:m
combinacado de hipoteses PP+1.4-V1.
O momento fletor resistente de calculo Mgy deve ser tomado como: Mgpa 0.74 KkN-m

MRd = Weffy/Y

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W : 3.15 cm3
f,: Tensdo de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

_ Vw,Sd
n= V.. <1 h : 0.084 \/
O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 1.53 kN

combinacado de hipoteses PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vs = 0.5 Vq,. Vsa - 0.76 kN
A forca cortante resistente de célculo da alma Vg4 deve ser calculada por: OVeq - 9.08 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./f)°° : 32.81
@ 05 0.5 5 0.5
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) — Vg, =0.65t*(k,fE) /y h/t : 16.00
0.5
para “h/t>1.4(Ek,/f,)" > Vgg = [0.905Ekvt3 /h] /y 1.4(EK/£)°° : 4254
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h : 32.00 mm
f,: Tens&o de escoamento. f, © 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K,: Coeficiente de flambagem local por esfor¢co cortante que,
para uma mesa, é dado por: Ky : 1.20

k, =1.20
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.051 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 0.97 kN
combinacado de hipoteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de calculo desfavoraveis Mg, € Vg4 S80 obtidos no né N2, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.29 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vea : 0.97 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Data: 19/04/18

Telhado UFVJM concluido telhado 2

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Msq € Vsq S80 obtidos no n6 N4, para a
combinacao de hipéteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao

de interacéo:

2 2
n= [—MS"J +[—VS"] h: o262 vV

MO,Rd VO,Rd

Onde:
Msq: Momento fletor solicitante de calculo. Msg : 0.38 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 0.74 KkN-m
Vsq: Forga cortante solicitante de calculo. Vsq : 1.53 kN
Vra: FOrca cortante resistente de calculo conforme 9.8.3. Vea - 18.15 kN

Resisténcia a flexo-compressao (ABNT NBR 14762:2010, Artigo 9.9)
Nao ha interacédo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a
verificagdo nado sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de calculo sdo obtidos no né N4, para a combinagédo
PP+1.4-V1.

Os esforcos devem satisfazer as seguintes expressfes de interagao:

- Nt,Sd Mx,Sd M ,Sd

Tt T S h: o538 vV
Rd x,Rd y,Rd I

Onde:
N.sqa: Forca normal de tracéo solicitante de célculo. Nesa - 0.54 kN
M..sa» My sa: Momentos fletores solicitantes de calculo em relagdo aos eixos X M,ss : 0.05 kN-m
e Y, respectivamente. Mysa : 0.38 kN-m
Nrq: Forca normal de tragdo resistente de calculo conforme 9.6. Nra ' 81.18 kN
My ra, My ra: MOomentos fletores resistentes de célculo em relagdo aos eixos X  Myre @ 1.91 KkN-m
e Y, respectivamente, calculados conforme 9.8.2. M : 074 kN-m

y,Rd = .

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificagdo ndo é necesséria, ja que nao existe momento torsor.
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Barra N22/N21

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
i N22 N21 0.350 3.43 30.25 7.87 0.05 -4.98 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 0.350 0.350 0.000 0.000
f Cm - - 1.000 1.000
i C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:

K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.

r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforgo solicitante de céalculo desfavoravel produz-se no né N21, para a combinacao

de acbes PP+1.4-V1.
N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.
A forca normal de tracao resistente de célculo N.rs deve ser tomada como:

Nirs =A fy/ Y

Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se no né N22, para a
combinacao de acbes 1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 0.350 m

- 2.97 cm
- 151 cm

Nisa :

Nera -

Nc.Sd :

Nc,Rd :

Nc,Rd :

- 11.8 J
- 23.1 /

0.350 m

- 0.007 J

0.54 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa

: 1.1

- 0.001 J

0.10 kN
72.25 kN
72.25 kN
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Onde:
A.:: Area efetiva da secéo transversal da barra. A - 3.43 cm=2
; x - 5 o Cyy - 0.97
c: Fator de reducgéo associado a flambagem, 2, <15 — y =0.658" —
Cx - 0.99
Sendo:
| o: Tndice de esbeltez reduzido para barras comprimidas. Loy 0.27
I 0, xz : 0.14
Af 0.5
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A : 3.43 cm=2
f,: Tensdo de escoamento. f, : 260.00 MPa
g: Coeficiente de ponderacgdo das resisténcias. g: 1.2
A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): Ne : 1267.82 kN
a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
_ mEl,
S (KL, )2 Ne, © 1267.82 kN
b) For¢ca normal de flambagem elastica por flexo-torcao.
2
Ne + N, 1- |1 4NN, |:1_(X0/ro) :|
"2 1= (xe/r)’] (No +N,, )° New : 4874.81 kN
Onde:
N - n’El
"KLY Noo 1 4874.81 kN
2|
N.. :iz - ECWz +Gl, N - ¥
| (K.L,) .
I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I : 30.25 cm4
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, : 7.87 cm4
I.: Momento de inércia a tor¢do uniforme. I, : 0.05 cm4
C..: Constante de empenamento da secéo. C. : 110.57 cmé6
E: Médulo de elasticidade. E : 200000 MPa
G: Mddulo de elasticidade transversal. G : 76923 MPa
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KiLx : 0.350 mM
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KL, : 0.350 m
K.L.: Comprimento efetivo de flambagem por torcéo. K.L, : 0.000 m

ro.: Raio de giracéo polar da se¢édo bruta em relacdo ao centro de torcéo.
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| Telhado UFVJIM concluido telhado 2 Data: 19/04/18
2 2 2 2705
r0:|:rx +y X +YOJ ro : 4.81 cm
Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos re : 2.97 cm
principais de inércia X e Y, respectivamente. r, : 151 cm

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos

principais X e Y, respectivamente, em relacdo ao centréide da

secao. Yo : 0.00 mm
b) Flambagem por distorcéo (9.7.3)

Xo ¢ -34.65 mMmM

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=]
1l
<
2
IA
-
>

- 0.149 /

<
2

O momento fletor desfavoravel de calculo Ms, € obtido para o né N22, para a Msq : 0.28 kN:m
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢): Mea 1.91 kN-m

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
Mea = Weef, /v Mea @ 1.91 kN-m

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W : 8.07 cm3
f,: Tensdo de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1

b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

n= m—:‘:s1 h : 0.500 /
O momento fletor desfavoravel de calculo Ms, € obtido para o né N21, para a Msq : 0.37 kN:m
combinacado de hipoteses PP+1.4-V1.
O momento fletor resistente de calculo Mgy deve ser tomado como: Mgpa 0.74 KkN-m

MRd = Weffy/Y

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W : 3.15 cm3
f,: Tensdo de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

_ Vw,Sd
n= V.. <1 h : 0.084 \/
O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 1.52 kN

combinacado de hipoteses PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vs = 0.5 Vq,. Vsa - 0.76 kN
A forca cortante resistente de célculo da alma Vg4 deve ser calculada por: OVeq - 9.08 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./f)°° : 32.81
@ 05 0.5 5 0.5
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) — Vg, =0.65t*(k,fE) /y h/t : 16.00
0.5
para “h/t>1.4(Ek,/f,)" > Vgg = [0.905Ekvt3 /h] /y 1.4(EK/£)°° : 4254
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h : 32.00 mm
f,: Tens&o de escoamento. f, © 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K,: Coeficiente de flambagem local por esfor¢co cortante que,
para uma mesa, é dado por: Ky : 1.20

k, =1.20
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.050 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 0.95 kN
combinacado de hipoteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Mg, € Vsq S80 obtidos no né N22, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.28 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vsa © 0.95 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Data: 19/04/18

Telhado UFVJM concluido telhado 2

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Msq € Vsq S80 obtidos no n6é N21, para a
combinacao de hipéteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao

de interacéo:

2 2
n= [—MS"J +[—VS"] h: 0257 v

MO,Rd VO,Rd

Onde:
Msq: Momento fletor solicitante de calculo. Msg : 0.37 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 0.74 KkN-m
Vsq: Forga cortante solicitante de calculo. Vsq : 1.52 kN
Vra: FOrca cortante resistente de calculo conforme 9.8.3. Vea - 18.15 kN

Resisténcia a flexo-compressao (ABNT NBR 14762:2010, Artigo 9.9)
Nao ha interacédo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a
verificagdo nado sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de calculo sdo obtidos no né N21, para a combinacao
PP+1.4-V1.

Os esforcos devem satisfazer as seguintes expressfes de interagao:

- Nt,Sd Mx,Sd M ,Sd

Tt T S h: 0533 vV
Rd x,Rd y,Rd I

Onde:
N.sqa: Forca normal de tracéo solicitante de célculo. Nesa - 0.54 kN
M..sa» My sa: Momentos fletores solicitantes de calculo em relagdo aos eixos X M,ss : 0.05 kN-m
e Y, respectivamente. Mysa : 0.37 kN-m
Nrq: Forca normal de tragdo resistente de calculo conforme 9.6. Nra ' 81.18 kN
My ra, My ra: MOomentos fletores resistentes de célculo em relagdo aos eixos X  Myre @ 1.91 KkN-m
e Y, respectivamente, calculados conforme 9.8.2. M : 074 kN-m

y,Rd = .

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificagdo ndo é necesséria, ja que nao existe momento torsor.
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Barra N45/N44

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
3 N45 N44 0.350 3.43 | 30.25 | 7.87 0.05 | -4.98 | 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 0.350 0.350 0.000 0.000
f Cm - - 1.000 1.000
i C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Data: 19/04/18

Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:

K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.

r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforgo solicitante de célculo desfavoravel produz-se no né N44, para a combinacao

de acbes PP+1.4-V1.
N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.
A forca normal de tracao resistente de célculo N.rs deve ser tomada como:

Nirs =A fy/ Y

Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se no né N45, para a
combinacao de acbes 1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 0.350 m

- 2.97 cm
- 151 cm

Nisa :

Nera -

Nc.Sd :

Nc,Rd :

Nc,Rd :

- 11.8 J
- 23.1 /

0.350 m

- 0.007 J

0.54 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa

: 1.1

- 0.001 J

0.10 kN
72.25 kN
72.25 kN
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Onde:
A.:: Area efetiva da secéo transversal da barra. A - 3.43 cm=2
; x - 5 o Cyy - 0.97
c: Fator de reducgéo associado a flambagem, 2, <15 — y =0.658" —
Cx - 0.99
Sendo:
| o: Tndice de esbeltez reduzido para barras comprimidas. Loy 0.27
I 0, xz : 0.14
Af 0.5
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A : 3.43 cm=2
f,: Tensdo de escoamento. f, : 260.00 MPa
g: Coeficiente de ponderacgdo das resisténcias. g: 1.2
A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): Ne : 1267.82 kN
a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
_ mEl,
S (KL, )2 Ne, © 1267.82 kN
b) For¢ca normal de flambagem elastica por flexo-torcao.
2
Ne + N, 1- |1 4NN, |:1_(X0/ro) :|
"2 1= (xe/r)’] (No +N,, )° New : 4874.81 kN
Onde:
N - n’El
"KLY Noo 1 4874.81 kN
2|
N.. :iz - ECWz +Gl, N - ¥
| (K.L,) .
I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I : 30.25 cm4
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, : 7.87 cm4
I.: Momento de inércia a tor¢do uniforme. I, : 0.05 cm4
C..: Constante de empenamento da secéo. C. : 110.57 cmé6
E: Médulo de elasticidade. E : 200000 MPa
G: Mddulo de elasticidade transversal. G : 76923 MPa
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KiLx : 0.350 mM
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KL, : 0.350 m
K.L.: Comprimento efetivo de flambagem por torcéo. K.L, : 0.000 m

ro.: Raio de giracéo polar da se¢édo bruta em relacdo ao centro de torcéo.
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2 2 2 2705
r0:|:rx +y X +YOJ ro : 4.81 cm
Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos re : 2.97 cm
principais de inércia X e Y, respectivamente. r, : 151 cm

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos

principais X e Y, respectivamente, em relacdo ao centréide da

secao. Yo : 0.00 mm
b) Flambagem por distorcéo (9.7.3)

Xo ¢ -34.65 mMmM

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=]
1l
<
2
IA
-
>

- 0.149 /

<
2

O momento fletor desfavoravel de calculo Ms, € obtido para o n6é N45, para a Msq : 0.28 kN:m
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢): Mea 1.91 kN-m

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
Mea = Weef, /v Mea @ 1.91 kN-m

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W : 8.07 cm3
f,: Tensdo de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1

b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.
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Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

n= m—:‘:s1 h : 0.500 /
O momento fletor desfavoravel de calculo Ms, € obtido para o n6é N44, para a Msq : 0.37 kN:m
combinacado de hipoteses PP+1.4-V1.
O momento fletor resistente de calculo Mgy deve ser tomado como: Mgpa 0.74 KkN-m

MRd = Weffy/Y

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W : 3.15 cm3
f,: Tensdo de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

_ Vw,Sd
n= V.. <1 h : 0.084 \/
O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 1.52 kN

combinacado de hipoteses PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vs = 0.5 Vq,. Vsa - 0.76 kN
A forca cortante resistente de célculo da alma Vg4 deve ser calculada por: OVeq - 9.08 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./f)°° : 32.81
@ 05 0.5 5 0.5
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) — Vg, =0.65t*(k,fE) /y h/t : 16.00
0.5
para “h/t>1.4(Ek,/f,)" > Vgg = [0.905Ekvt3 /h] /y 1.4(EK/£)°° : 4254
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h : 32.00 mm
f,: Tens&o de escoamento. f, © 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K,: Coeficiente de flambagem local por esfor¢co cortante que,
para uma mesa, é dado por: Ky : 1.20

k, =1.20
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.050 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 0.95 kN
combinacado de hipoteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Mg, € V4 S80 obtidos no né N45, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.28 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vsa © 0.95 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Telhado UFVJM concluido telhado 2

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Msq € Vsq S80 obtidos no n6é N44, para a
combinacao de hipéteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao

de interacéo:

2 2
n= [—MS"J +[—VS"] h: 0257 v

MO,Rd VO,Rd

Onde:
Msq: Momento fletor solicitante de calculo. Msg : 0.37 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 0.74 KkN-m
Vsq: Forga cortante solicitante de calculo. Vsq : 1.52 kN
Vra: FOrca cortante resistente de calculo conforme 9.8.3. Vea - 18.15 kN

Resisténcia a flexo-compressao (ABNT NBR 14762:2010, Artigo 9.9)
Nao ha interacédo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a
verificagdo nado sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de calculo sdo obtidos no né N44, para a combinacao
PP+1.4-V1.

Os esforcos devem satisfazer as seguintes expressfes de interagao:

- Nt,Sd Mx,Sd M ,Sd

Tt T S h: 0533 vV
Rd x,Rd y,Rd I

Onde:
N.sqa: Forca normal de tracéo solicitante de célculo. Nesa - 0.54 kN
M..sa» My sa: Momentos fletores solicitantes de calculo em relagdo aos eixos X M,ss : 0.05 kN-m
e Y, respectivamente. Mysa : 0.37 kN-m
Nrq: Forca normal de tragdo resistente de calculo conforme 9.6. Nra ' 81.18 kN
My ra, My ra: MOomentos fletores resistentes de célculo em relagdo aos eixos X  Myre @ 1.91 KkN-m
e Y, respectivamente, calculados conforme 9.8.2. M : 074 kN-m

y,Rd = .

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificagdo ndo é necesséria, ja que nao existe momento torsor.
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Barra N50/N30

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
3 N50 N30 1.862 3.43 | 30.25 | 7.87 0.05 | -4.98 | 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 1.862 1.862 0.000 0.000
f Cm - - 1.000 1.000
i C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Data: 19/04/18

Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:
K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.
r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se para a combinagédo de acdes
PP+1.4-V1.

N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.

A forca normal de tracao resistente de célculo N.rs deve ser tomada como:
Nirs =A fy/ Y
Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de céalculo desfavoravel produz-se para a combinacdo de agdes
1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 1.862 m

: 2.97 cm
: 1.51 ¢Cm

Nisa :

Nera -

Nc,Sd :

Nc.Rd :

Nc.Rd :

©62.7 J
- 123.0 /

1.862 m

- 0.002 J

0.16 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa
: 1.1

: 0.001 J

0.02 kN
32.32 kN
32.32 kN
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Telhado UFVJM concluido telhado 2 Data: 19/04/18
Onde:
A.:: Area efetiva da secéo transversal da barra. A 3.43 cm=2
. = - N N2 Cyy : 0.43
c: Fator de reducgéo associado a flambagem, 2, <15 — y =0.658" -
Cxz : 0.80
Sendo:
| o: Indice de esbeltez reduzido para barras comprimidas. oy : 1.41
| 0, xz : 0.72
Af 0.5
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A 3.43 cm2
f,: Tens&o de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgdo das resisténcias. g : 1.2

A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): N. : 44.81 kN

a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
2|
T El,

* (KyLy)Z Ney = 44.81 kN

b) For¢ca normal de flambagem elastica por flexo-torcao.

Ny tNg | |y NeNee[1- (%0 )

"2 1= (xe/r)’] (Noe +N,..)° New © 172.30 kN
Onde:

N - n’El

"KLY Nex © 172.30 kN
- |

| (KL,) Ne. - ¥

I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I : 30.25 cm4
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, : 7.87 cm4
I.: Momento de inércia a tor¢do uniforme. I, : 0.05 cm4
C..: Constante de empenamento da secéo. C. : 110.57 cmb6
E: Médulo de elasticidade. E : 200000 MPa
G: Mddulo de elasticidade transversal. G : 76923 MPa
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KLy : 1.862 m
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KLy, : 1.862 m
K.L.: Comprimento efetivo de flambagem por torcéo. K,L, : 0.000 mMm

ro.: Raio de giracéo polar da se¢édo bruta em relacdo ao centro de torcéo.
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Data: 19/04/18

2 2 2 2705
r,,:[rx +1,°+ X, +yOJ

Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos
principais de inércia X e Y, respectivamente.

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos
principais X e Y, respectivamente, em relacdo ao centréide da
secao.

b) Flambagem por distorcéo (9.7.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=

I
z‘z
Py 1]
Q o

In

-

O momento fletor desfavoravel de calculo Ms, € obtido para o n6é N30, para a
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢):

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
MRd = Weffy/Y

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o
estado limite dltimo de escoamento da secao.

f,: Tenséo de escoamento.
g: Coeficiente de ponderacgao das resisténcias.
b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.

o =

Mgy

Mgq :

Mgq :

4.81 cm
© 2,97 cm
© 151  cm
I -34.65 mMm
©  0.00 mm

- 0.393 /

0.75 kN:m

1.91 kN-m
1,91 kN'm
I 8.07 cm3
I 260.00 MPa
: 1.1
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

A verificacdo ndo sera executada, ja que nao existe momento fletor.

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

_ Vw,Sd
ey, s h: o000z vV
O esforcgo cortante solicitante de calculo desfavoravel Vs, produz-se no né Vsq : 0.05 kN

N30, para a combinacéo de hipdteses 1.25-PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vg, = 0.5 Vq,. Ve 0 0.03 kN
A forca cortante resistente de célculo da alma Vg4 deve ser calculada por: OVeq - 9.08 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./f)°° : 32.81
@ 05 0.5 5 0.5
para *1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t(k,fE) /y h/t : 16.00
0.5
para “h/t>1.4(Ek,/f,)" > Vgg = [0.905Ekvt3 /h] /y 1.4(EK/£)°° : 4254
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h : 32.00 mm
f,: Tens&o de escoamento. f, © 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K,: Coeficiente de flambagem local por esforco cortante que,
para uma mesa, é dado por: Ky : 1.20

k, =1.20
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.060 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se no né Vsq : 1.14 kN
N30, para a combinacéo de hipoteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Mg, € V4 s80 obtidos no né N30, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.75 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vea : 1.14 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo

9.8.4)

Nao ha interacdo entre o momento fletor e o esfor¢o cortante para nenhuma combina¢do. Assim a verificacdo

nao sera executada.

Resisténcia a flexo-compressdao (ABNT NBR 14762:2010, Artigo 9.9)

N&o ha interacdo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a

verificagdo néo sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de célculo sdo obtidos no né N30, para a combinacao
PP+1.4-V1.

Os esforgos devem satisfazer as seguintes expressfes de interagao:

N M M
t,Sd + x,Sd + y,Sd <1

NRd Mx,Rd y.Rd

Onde:
N.sqs: Forca normal de tracdo solicitante de calculo.
M. sa; My sa: Momentos fletores solicitantes de calculo em relagéo aos eixos X
e Y, respectivamente.

Nrq: Forca normal de tracéo resistente de calculo conforme 9.6.
M. ra, My ra: Momentos fletores resistentes de célculo em relagdo aos eixos X
e Y, respectivamente, calculados conforme 9.8.2.

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificacdo ndo é necesséria, ja que ndo existe momento torsor.

Nisa -
My sa :
Mysq :
Nra :
Myra :
Myra :

- 0.448 J

0.16 kN
0.75 kN-m
0.04 KkN-m
81.18 kN
1.91 kN-m
0.74 KN-m
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Barra N64/N8

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
3 N64 N8 1.862 3.43 | 30.25 | 7.87 0.05 | -4.98 | 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 1.862 1.862 0.000 0.000
f Cm - - 1.000 1.000
i C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:
K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.
r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se para a combinagédo de acdes
PP+1.4-V1.

N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.

A forca normal de tracao resistente de célculo N.rs deve ser tomada como:
Nirs =A fy/ Y
Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de céalculo desfavoravel produz-se para a combinacdo de agdes
1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 1.862 m

: 2.97 cm
: 1.51 ¢Cm

Nisa :

Nera -

Nc,Sd :

Nc.Rd :

Nc.Rd :

©62.7 J
- 123.0 /

1.862 m

- 0.002 J

0.16 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa
: 1.1

: 0.001 J

0.02 kN
32.32 kN
32.32 kN
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Telhado UFVJM concluido telhado 2 Data: 19/04/18
Onde:
A.:: Area efetiva da secéo transversal da barra. A 3.43 cm=2
. = - N N2 Cyy : 0.43
c: Fator de reducgéo associado a flambagem, 2, <15 — y =0.658" -
Cxz : 0.80
Sendo:
| o: Indice de esbeltez reduzido para barras comprimidas. oy : 1.41
| 0, xz : 0.72
Af 0.5
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A 3.43 cm2
f,: Tens&o de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgdo das resisténcias. g : 1.2

A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): N. : 44.81 kN

a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
2|
T El,

* (KyLy)Z Ney = 44.81 kN

b) For¢ca normal de flambagem elastica por flexo-torcao.

Ny tNg | |y NeNee[1- (%0 )

"2 1= (xe/r)’] (Noe +N,..)° New © 172.30 kN
Onde:

N - n’El

"KLY Nex © 172.30 kN
- |

| (KL,) Ne. - ¥

I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I : 30.25 cm4
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, : 7.87 cm4
I.: Momento de inércia a tor¢do uniforme. I, : 0.05 cm4
C..: Constante de empenamento da secéo. C. : 110.57 cmb6
E: Médulo de elasticidade. E : 200000 MPa
G: Mddulo de elasticidade transversal. G : 76923 MPa
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KLy : 1.862 m
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KLy, : 1.862 m
K.L.: Comprimento efetivo de flambagem por torcéo. K,L, : 0.000 mMm

ro.: Raio de giracéo polar da se¢édo bruta em relacdo ao centro de torcéo.
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Data: 19/04/18

2 2 2 2705
r,,:[rx +1,°+ X, +yOJ

Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos
principais de inércia X e Y, respectivamente.

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos
principais X e Y, respectivamente, em relacdo ao centréide da
secao.

b) Flambagem por distorcéo (9.7.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=

I
z‘z
Py 1]
Q o

In

-

O momento fletor desfavoravel de calculo Mg, € obtido para o n6 N8, para a
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢):

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
MRd = Weffy/Y

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o
estado limite dltimo de escoamento da secao.

f,: Tenséo de escoamento.
g: Coeficiente de ponderacgao das resisténcias.
b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.

o =

Mgy

Mgq :

Mgq :

4.81 cm
© 2,97 cm
© 151  cm
I -34.65 mMm
©  0.00 mm

- 0.393 /

0.75 kN:m

1.91 kN-m
1,91 kN'm
I 8.07 cm3
I 260.00 MPa
: 1.1
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

A verificacdo ndo sera executada, ja que nao existe momento fletor.

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

_ Vw,Sd
ey, s h: o000z vV
O esforcgo cortante solicitante de calculo desfavoravel Vs, produz-se no né Vsq : 0.05 kN

N8, para a combinacao de hipdteses 1.25-PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vg, = 0.5 Vq,. Ve 0 0.03 kN
A forca cortante resistente de célculo da alma Vg4 deve ser calculada por: OVeq - 9.08 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./f)°° : 32.81
@ 05 0.5 5 0.5
para *1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t(k,fE) /y h/t : 16.00
0.5
para “h/t>1.4(Ek,/f,)" > Vgg = [0.905Ekvt3 /h] /y 1.4(EK/£)°° : 4254
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h : 32.00 mm
f,: Tens&o de escoamento. f, © 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K,: Coeficiente de flambagem local por esforco cortante que,
para uma mesa, é dado por: Ky : 1.20

k, =1.20
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.060 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se no né Vsq : 1.14 kN
N8, para a combina¢ao de hipdteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Mg, € Vg4 S80 obtidos no né N8, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.75 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vea : 1.14 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo

9.8.4)

Nao ha interacdo entre o momento fletor e o esfor¢o cortante para nenhuma combina¢do. Assim a verificacdo

nao sera executada.

Resisténcia a flexo-compressdao (ABNT NBR 14762:2010, Artigo 9.9)

N&o ha interacdo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a

verificagdo néo sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de célculo sdo obtidos no né N8, para a combinacéo
PP+1.4-V1.

Os esforgos devem satisfazer as seguintes expressfes de interagao:

N M M
t,Sd + x,Sd + y,Sd <1

NRd Mx,Rd y.Rd

Onde:
N.sqs: Forca normal de tracdo solicitante de calculo.
M. sa; My sa: Momentos fletores solicitantes de calculo em relagéo aos eixos X
e Y, respectivamente.

Nrq: Forca normal de tracéo resistente de calculo conforme 9.6.
M. ra, My ra: Momentos fletores resistentes de célculo em relagdo aos eixos X
e Y, respectivamente, calculados conforme 9.8.2.

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificacdo ndo é necesséria, ja que ndo existe momento torsor.

Nisa -
My sa :
Mysq :
Nra :
Myra :
Myra :

- 0.448 J

0.16 kN
0.75 kN-m
0.04 KkN-m
81.18 kN
1.91 kN-m
0.74 KN-m
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Barra N31/N56

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
3 N31 N56 2.052 3.43 | 30.25 | 7.87 0.05 | -4.98 | 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 2.052 2.052 0.000 0.000
f Cm - - 1.000 1.000
i C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:
K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.
r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se para a combinagédo de acdes
PP+1.4-V1.

N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.

A forca normal de tracao resistente de célculo N.rs deve ser tomada como:
Nirs =A fy/ Y
Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de céalculo desfavoravel produz-se para a combinacdo de agdes
1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 2.052 m

: 2.97 cm
: 1.51 ¢Cm

Nisa :

Nera -

Nc,Sd :

Nc.Rd :

Nc.Rd :

©69.1 J
- 135.6 J

2.052 m

- 0.002 J

0.16 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa
: 1.1

: 0.001 J

0.02 kN
26.96 kN
26.96 kN
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Onde:
A.:: Area efetiva da secéo transversal da barra. A -
N ) . 0.877 Cyy
c: Fator de reducdo associado a flambagem, %o >19—>7%= %
0 Cxs :
Sendo:
| o: Tndice de esbeltez reduzido para barras comprimidas. oy :
| 0,xz =
Af 0.5
)\‘o B |:—y:|
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A
f,: Tensdo de escoamento. f, :
g: Coeficiente de ponderacgdo das resisténcias. g :
A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): N. :
a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
n’El,
ey — 2 N :
(KyLy) ”
b) For¢ca normal de flambagem elastica por flexo-torcao.
2
N Ne + N, 1- |1 4NN, |:1_(X0/ro) :|
"2 1= (xe/r)’] (Ny +N,, New
Onde:
2|
n°El,
Nex = 2 N :
(KXLX) ex -
2|
Nez :iz = ECW2 +G|t N -
| (K.L,) ez -
I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I, :
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, :
I.: Momento de inércia a tor¢gdo uniforme. I, :
C..: Constante de empenamento da secéo. C. :
E: Mddulo de elasticidade. E :
G: Mdédulo de elasticidade transversal. G :
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KiL. :
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KL, :
K.L.: Comprimento efetivo de flambagem por torcéo. K.L, :

ro.: Raio de giracéo polar da se¢éo bruta em relacdo ao centro de torcao.

3.43
: 0.36
0.77

1.56

: 0.79

3.43

260.00
1.2

36.90

36.90

141.87

141.87

¥

30.25

7.87

0.05

110.57
200000
76923

2.052

2.052
0.000

cm=2

cm=2
MPa

kN

kN

kN

kN

cm4
cm4
cm4
cm6
MPa
MPa

3
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Data: 19/04/18

2 2 2 2705
r,,:[rx +1,°+ X, +yOJ

Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos
principais de inércia X e Y, respectivamente.

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos
principais X e Y, respectivamente, em relacdo ao centréide da
secao.

b) Flambagem por distorcéo (9.7.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=

I
z‘z
Py 1]
Q o

In

-

O momento fletor desfavoravel de calculo Ms, € obtido para o n6é N31, para a
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢):

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
MRd = Weffy/Y

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o
estado limite dltimo de escoamento da secao.

f,: Tenséo de escoamento.
g: Coeficiente de ponderacgao das resisténcias.
b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.

o =

Mgy

Mgq :

Mgq :

4.81 cm
© 2,97 cm
© 151  cm
I -34.65 mMm
©  0.00 mm

- 0.392 /

0.75 kN:m

1.91 kN-m
1,91 kN'm
I 8.07 cm3
I 260.00 MPa
: 1.1
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Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

A verificacdo ndo sera executada, ja que nao existe momento fletor.

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

_ Vw,Sd
ey, s h: o000z vV
O esforcgo cortante solicitante de calculo desfavoravel Vs, produz-se no né Vsq : 0.05 kN

N31, para a combinacédo de hipdteses 1.25-PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vg, = 0.5 Vq,. Ve 0 0.02 kN
A forca cortante resistente de célculo da alma Vg4 deve ser calculada por: OVeq - 9.08 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./f)°° : 32.81
@ 05 0.5 5 0.5
para *1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t(k,fE) /y h/t : 16.00
0.5
para “h/t>1.4(Ek,/f,)" > Vgg = [0.905Ekvt3 /h] /y 1.4(EK/£)°° : 4254
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h : 32.00 mm
f,: Tens&o de escoamento. f, © 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K,: Coeficiente de flambagem local por esforco cortante que,
para uma mesa, é dado por: Ky : 1.20

k, =1.20
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Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.060 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se no né Vsq : 1.14 kN
N31, para a combinacéo de hipoteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Mg, € Vsq S80 obtidos no né N31, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.75 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vea : 1.14 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo

9.8.4)

Nao ha interacdo entre o momento fletor e o esfor¢o cortante para nenhuma combina¢do. Assim a verificacdo

nao sera executada.

Resisténcia a flexo-compressdao (ABNT NBR 14762:2010, Artigo 9.9)

N&o ha interacdo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a

verificagdo néo sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de célculo sdo obtidos no né N31, para a combinacao
PP+1.4-V1.

Os esforgos devem satisfazer as seguintes expressfes de interagao:

N M M
t,Sd + x,Sd + y,Sd <1

NRd Mx,Rd y.Rd

Onde:
N.sqs: Forca normal de tracdo solicitante de calculo.
M. sa; My sa: Momentos fletores solicitantes de calculo em relagéo aos eixos X
e Y, respectivamente.

Nrq: Forca normal de tracéo resistente de calculo conforme 9.6.
M. ra, My ra: Momentos fletores resistentes de célculo em relagdo aos eixos X
e Y, respectivamente, calculados conforme 9.8.2.

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificacdo ndo é necesséria, ja que ndo existe momento torsor.

Nisa -
My sa :
Mysq :
Nra :
Myra :
Myra :

- 0.446 J

0.16 kN
0.75 kN-m
0.04 KkN-m
81.18 kN
1.91 kN-m
0.74 KN-m
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Barra N9/N58

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
3 N9 N58 2.052 3.43 | 30.25 | 7.87 0.05 | -4.98 | 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 2.052 2.052 0.000 0.000
f Cm - - 1.000 1.000
i C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:
K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.
r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se para a combinagédo de acdes
PP+1.4-V1.

N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.

A forca normal de tracao resistente de célculo N.rs deve ser tomada como:
Nirs =A fy/ Y
Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de céalculo desfavoravel produz-se para a combinacdo de agdes
1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 2.052 m

: 2.97 cm
: 1.51 ¢Cm

Nisa :

Nera -

Nc,Sd :

Nc.Rd :

Nc.Rd :

©69.1 J
- 135.6 J

2.052 m

- 0.002 J

0.16 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa
: 1.1

: 0.001 J

0.02 kN
26.96 kN
26.96 kN
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Onde:
A.:: Area efetiva da secéo transversal da barra. A -
N ) . 0.877 Cyy
c: Fator de reducdo associado a flambagem, %o >19—>7%= %
0 Cxs :
Sendo:
| o: Tndice de esbeltez reduzido para barras comprimidas. oy :
| 0,xz =
Af 0.5
)\‘o B |:—y:|
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A
f,: Tensdo de escoamento. f, :
g: Coeficiente de ponderacgdo das resisténcias. g :
A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): N. :
a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
n’El,
ey — 2 N :
(KyLy) ”
b) For¢ca normal de flambagem elastica por flexo-torcao.
2
N Ne + N, 1- |1 4NN, |:1_(X0/ro) :|
"2 1= (xe/r)’] (Ny +N,, New
Onde:
2|
n°El,
Nex = 2 N :
(KXLX) ex -
2|
Nez :iz = ECW2 +G|t N -
| (K.L,) ez -
I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I, :
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, :
I.: Momento de inércia a tor¢gdo uniforme. I, :
C..: Constante de empenamento da secéo. C. :
E: Mddulo de elasticidade. E :
G: Mdédulo de elasticidade transversal. G :
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KiL. :
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KL, :
K.L.: Comprimento efetivo de flambagem por torcéo. K.L, :

ro.: Raio de giracéo polar da se¢éo bruta em relacdo ao centro de torcao.

3.43
: 0.36
0.77

1.56

: 0.79

3.43

260.00
1.2

36.90

36.90

141.87

141.87

¥

30.25

7.87

0.05

110.57
200000
76923

2.052

2.052
0.000

cm=2

cm=2
MPa

kN

kN

kN

kN

cm4
cm4
cm4
cm6
MPa
MPa

3
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2 2 2 2705
r,,:[rx +1,°+ X, +yOJ

Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos
principais de inércia X e Y, respectivamente.

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos
principais X e Y, respectivamente, em relacdo ao centréide da
secao.

b) Flambagem por distorcéo (9.7.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=

I
z‘z
Py 1]
Q o

In

-

O momento fletor desfavoravel de calculo Mg, € obtido para o n6 N9, para a
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢):

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
MRd = Weffy/Y

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o
estado limite dltimo de escoamento da secao.

f,: Tenséo de escoamento.
g: Coeficiente de ponderacgao das resisténcias.
b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.

o =

Mgy

Mgq :

Mgq :

4.81 cm
© 2,97 cm
© 151  cm
I -34.65 mMm
©  0.00 mm

- 0.392 /

0.75 kN:m

1.91 kN-m
1,91 kN'm
I 8.07 cm3
I 260.00 MPa
: 1.1
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

A verificacdo ndo sera executada, ja que nao existe momento fletor.

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

_ Vw,Sd
ey, s h: o000z vV
O esforcgo cortante solicitante de calculo desfavoravel Vs, produz-se no né Vsq : 0.05 kN

N9, para a combinacao de hipodteses 1.25-PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vg, = 0.5 Vq,. Ve 0 0.02 kN
A forca cortante resistente de célculo da alma Vg4 deve ser calculada por: OVeq - 9.08 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./f)°° : 32.81
@ 05 0.5 5 0.5
para *1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t(k,fE) /y h/t : 16.00
0.5
para “h/t>1.4(Ek,/f,)" > Vgg = [0.905Ekvt3 /h] /y 1.4(EK/£)°° : 4254
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h : 32.00 mm
f,: Tens&o de escoamento. f, © 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K,: Coeficiente de flambagem local por esforco cortante que,
para uma mesa, é dado por: Ky : 1.20

k, =1.20

Pagina 205



Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.060 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se no né Vsq : 1.14 kN
N9, para a combinacgao de hipdteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de calculo desfavoraveis Mg, € Vg4 S80 obtidos no né N9, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.75 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vea : 1.14 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo

9.8.4)

Nao ha interacdo entre o momento fletor e o esfor¢o cortante para nenhuma combina¢do. Assim a verificacdo

nao sera executada.

Resisténcia a flexo-compressdao (ABNT NBR 14762:2010, Artigo 9.9)

N&o ha interacdo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a

verificagdo néo sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de célculo sdo obtidos no né N9, para a combinacéo
PP+1.4-V1.

Os esforgos devem satisfazer as seguintes expressfes de interagao:

N M M
t,Sd + x,Sd + y,Sd <1

NRd Mx,Rd y.Rd

Onde:
N.sqs: Forca normal de tracdo solicitante de calculo.
M. sa; My sa: Momentos fletores solicitantes de calculo em relagéo aos eixos X
e Y, respectivamente.

Nrq: Forca normal de tracéo resistente de calculo conforme 9.6.
M. ra, My ra: Momentos fletores resistentes de célculo em relagdo aos eixos X
e Y, respectivamente, calculados conforme 9.8.2.

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificacdo ndo é necesséria, ja que ndo existe momento torsor.

Nisa -
My sa :
Mysq :
Nra :
Myra :
Myra :

- 0.446 J

0.16 kN
0.75 kN-m
0.04 KkN-m
81.18 kN
1.91 kN-m
0.74 KN-m
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Barra N17/N16

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
3 N17 N16 0.350 3.43 | 30.25 | 7.87 0.05 | -4.98 | 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 0.350 0.350 0.000 0.000
f Cm - - 1.000 1.000
i C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:

K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.

r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforgo solicitante de célculo desfavoravel produz-se no né N16, para a combinacao

de acbes PP+1.4-V1.
N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.
A forca normal de tracao resistente de célculo N.rs deve ser tomada como:

Nirs =A fy/ Y

Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se no né N17, para a
combinacao de acbes 1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 0.350 m

- 2.97 cm
- 151 cm

Nisa :

Nera -

Nc.Sd :

Nc,Rd :

Nc,Rd :

- 11.8 J
- 23.1 /

0.350 m

- 0.015 J

1.22 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa

: 1.1

- 0.002 J

0.17 kN
72.25 kN
72.25 kN
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Onde:
A.:: Area efetiva da secéo transversal da barra. A - 3.43 cm=2
; x - 5 o Cyy - 0.97
c: Fator de reducgéo associado a flambagem, 2, <15 — y =0.658" —
Cx - 0.99
Sendo:
| o: Tndice de esbeltez reduzido para barras comprimidas. Loy 0.27
I 0, xz : 0.14
Af 0.5
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A : 3.43 cm=2
f,: Tensdo de escoamento. f, : 260.00 MPa
g: Coeficiente de ponderacgdo das resisténcias. g: 1.2
A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): Ne : 1267.82 kN
a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
_ mEl,
S (KL, )2 Ne, © 1267.82 kN
b) For¢ca normal de flambagem elastica por flexo-torcao.
2
Ne + N, 1- |1 4NN, |:1_(X0/ro) :|
"2 1= (xe/r)’] (No +N,, )° New : 4874.81 kN
Onde:
N - n’El
"KLY Noo 1 4874.81 kN
2|
N.. :iz - ECWz +Gl, N - ¥
| (K.L,) .
I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I : 30.25 cm4
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, : 7.87 cm4
I.: Momento de inércia a tor¢do uniforme. I, : 0.05 cm4
C..: Constante de empenamento da secéo. C. : 110.57 cmé6
E: Médulo de elasticidade. E : 200000 MPa
G: Mddulo de elasticidade transversal. G : 76923 MPa
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KiLx : 0.350 mM
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KL, : 0.350 m
K.L.: Comprimento efetivo de flambagem por torcéo. K.L, : 0.000 m

ro.: Raio de giracéo polar da se¢édo bruta em relacdo ao centro de torcéo.

Pagina 210



)

> Relatdrios
| Telhado UFVJIM concluido telhado 2 Data: 19/04/18
2 2 2 2705
r0:|:rx +y X +YOJ ro : 4.81 cm
Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos re : 2.97 cm
principais de inércia X e Y, respectivamente. r, : 151 cm

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos

principais X e Y, respectivamente, em relacdo ao centréide da

secao. Yo : 0.00 mm
b) Flambagem por distorcéo (9.7.3)

Xo ¢ -34.65 mMmM

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=]
1l
<
2
IA
-
>

- 0.353 /

<
2

O momento fletor desfavoravel de calculo Ms, € obtido para o né N17, para a Msq : 0.67 kN:m
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢): Mea 1.91 kN-m

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
Mea = Weef, /v Mea @ 1.91 kN-m

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W : 8.07 cm3
f,: Tensdo de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1

b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

A verificacdo ndo sera executada, ja que nao existe momento fletor.

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

T] = VW,Sd 31 h
VRd
O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq :

combinacado de hipoteses PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vg4 = 0.5 Vg,. Vg

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV

para "/t <1.08(Ek, /f,)"" - Vg, = 0.6f,ht/y 1.08(EK/f,)°°

@ 05 05 5 05

para *1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t(k,fE) /y h/t

para “h/t>1.4(EK, /f, )" - Vi, =[0.905EK £ /n] /y 1.4(EK./f,)°°
Onde:

t: Espessura da alma. t

h: Largura da alma. h

f,: Tensdo de escoamento. f,

g: Coeficiente de ponderacgao das resisténcias.

K,: Coeficiente de flambagem local por esforco cortante que,
para uma mesa, é dado por: Ky

k, =1.20

E: Médulo de elasticidade. E
g

- 0.015 J

0.27 kN
: 0.14 kN
: 9.08 kN
3281
:  16.00
I 4254
I 2.00 mm
: 32.00 mm
I 260.00 MPa
: 200000 MPa
: 1.1
: 1.20

Pagina 212



Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.117 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 2.23 kN
combinacado de hipoteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Mg, € V4 s@0 obtidos no né N17, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.67 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vea : 2.23 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo

9.8.4)

Nao ha interacdo entre o momento fletor e o esfor¢o cortante para nenhuma combina¢do. Assim a verificacdo

nao sera executada.

Resisténcia a flexo-compressdao (ABNT NBR 14762:2010, Artigo 9.9)

N&o ha interacdo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a

verificagdo néo sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de célculo sdo obtidos no né N17, para a combinacao
PP+1.4-V1.

Os esforgos devem satisfazer as seguintes expressfes de interagao:

N M M
t,Sd + x,Sd + y,Sd <1

NRd Mx,Rd y.Rd

Onde:
N.sqs: Forca normal de tracdo solicitante de calculo.
M. sa; My sa: Momentos fletores solicitantes de calculo em relagéo aos eixos X
e Y, respectivamente.

Nrq: Forca normal de tracéo resistente de calculo conforme 9.6.
M. ra, My ra: Momentos fletores resistentes de célculo em relagdo aos eixos X
e Y, respectivamente, calculados conforme 9.8.2.

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificacdo ndo é necesséria, ja que ndo existe momento torsor.

Nisa -
My sa :
Mysq :
Nra :
Myra :
Myra :

- 0.422 J

1.21 kN
0.67 KkN-m
0.04 KkN-m
81.18 kN
1.91 kN-m
0.74 KN-m
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Barra N40/N39

Perfil: C75X40X15X2.00
Material: Aco (CF-26)

Nos . Caracteristicas mecanicas
Comprimento Area Lo L® ) M) v.©
Inicial | Final (m) * g ‘ 2 £
Y (cm2) | (cm4) | (cm4) | (cm4) | (mm) | (mm)
3 N40 N39 0.350 3.43 | 30.25 | 7.87 0.05 | -4.98 | 0.00
! Notas:
‘ @ Inércia em relagéo ao eixo indicado
‘ ® Momento de inércia a torgdo uniforme
3 ©® Coordenadas do centro de gravidade
i Flambagem Flambagem lateral
- ""Es} _______ - x Plano ZX Plano ZY Aba sup. Aba inf.
i b 1.00 1.00 0.00 0.00
i L« 0.350 0.350 0.000 0.000
f Cm - - 1.000 1.000
‘ C, - 1.000

I Notagao:

: b: Coeficiente de flambagem

L«: Comprimento de flambagem (m)

C.: Coeficiente de momentos

C,: Fator de modificagéo para o momento critico

Valores maximos da relacdo comprimento-espessura (ABNT NBR 14762:2010 Artigo 9.1.2 Tabela 4)

Elemento: Alma

Em elementos comprimidos com ambas as bordas vinculadas a elementos AA, a
relacdo largura-espessura nao deve ultrapassar o valor 500.

(b/1) < 500 ®/v: 3a V
Sendo:
b: Comprimento do elemento. b : 67.00 mm
t: A espessura. t: 2.00 mm

Elemento: Mesa

Em elementos comprimidos AA, tendo uma borda vinculada & alma ou mesa e a outra
ao enrijecedor de borda simples, a relagdo largura-espessura ndo deve ultrapassar o
valor 60.

(b/t) < 60 (b/t) : 16 \/
Sendo:
b: Comprimento do elemento. b : 32.00 mm
t: A espessura. t: 2.00 mm
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Limitacdo de esbeltez (ABNT NBR 14762:2010, Artigo 9.7.4)

O indice de esbeltez | das barras comprimidas ndo deve exceder o valor 200.

A =KL/r<200

Onde:

K.Lx: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo X.
K,L,: Comprimento efetivo de flambagem por flexdo em relagdo ao eixo Y.

r.: Raio de giracdo da secdo bruta em relagédo ao eixo principal X.
r,: Raio de giracdo da secdo bruta em relagdo ao eixo principal Y.

Resisténcia a tracdo (ABNT NBR 14762:2010, Artigo 9.6)

Deve satisfazer:

O esforgo solicitante de célculo desfavoravel produz-se no né N39, para a combinacao

de acbes PP+1.4-V1.
N.sq: Asforco axial de tragdo solicitante de calculo, desfavoravel.
A forca normal de tracao resistente de célculo N.rs deve ser tomada como:

Nirs =A fy/ Y

Onde:

A: Area bruta da secéo transversal da barra.
f,: Tensdo de escoamento.
g: Coeficiente de ponderacgdo das resisténcias.

Resisténcia a compressao (ABNT NBR 14762:2010, Artigo 9.7)

Deve satisfazer:

O esforco solicitante de célculo desfavoravel produz-se no né N40, para a
combinacao de acbes 1.25-PP.

N.sq: Forca normal de compressao solicitante de calculo.

A resisténcia de calculo a compressdo N.rs € dada pelo menor dos valores obtidos
segundo 0s seguintes itens:

a) Inicio de ruptura da secédo efetiva e flambagem global (9.7.2)
Nera = X Aeffy/ Y

KLy :
- 0.350 m

- 2.97 cm
- 151 cm

Nisa :

Nera -

Nc.Sd :

Nc,Rd :

Nc,Rd :

- 11.8 J
- 23.1 /

0.350 m

- 0.015 J

1.22 kN
81.18 kN
I 3.43 cm2
I 260.00 MPa

: 1.1

- 0.002 J

0.17 kN
72.25 kN
72.25 kN
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Telhado UFVJIM concluido telhado 2 Data: 19/04/18
Onde:
A.:: Area efetiva da secéo transversal da barra. A - 3.43 cm=2
; x - 5 o Cyy - 0.97
c: Fator de reducgéo associado a flambagem, 2, <15 — y =0.658" —
Cx - 0.99
Sendo:
| o: Tndice de esbeltez reduzido para barras comprimidas. Loy 0.27
I 0, xz : 0.14
Af 0.5
Ne
Sendo:
N.: Forca normal de flambagem elastica da barra, conforme
9.7.2.
A: Area bruta da secéo transversal da barra. A : 3.43 cm=2
f,: Tensdo de escoamento. f, : 260.00 MPa
g: Coeficiente de ponderacgdo das resisténcias. g: 1.2
A forca normal de flambagem elastica N. € o menor valor entre os obtidos por a) e
b): Ne : 1267.82 kN
a) Forca normal de flambagem elastica por flexdo em relagdo ao eixo Y.
_ mEl,
S (KL, )2 Ne, © 1267.82 kN
b) For¢ca normal de flambagem elastica por flexo-torcao.
2
Ne + N, 1- |1 4NN, |:1_(X0/ro) :|
"2 1= (xe/r)’] (No +N,, )° New : 4874.81 kN
Onde:
N - n’El
"KLY Noo 1 4874.81 kN
2|
N.. :iz - ECWz +Gl, N - ¥
| (K.L,) .
I.: Momento de inércia da se¢éo bruta em relacdo ao eixo X. I : 30.25 cm4
I,: Momento de inércia da se¢édo bruta em relacdo ao eixo Y. I, : 7.87 cm4
I.: Momento de inércia a tor¢do uniforme. I, : 0.05 cm4
C..: Constante de empenamento da secéo. C. : 110.57 cmé6
E: Médulo de elasticidade. E : 200000 MPa
G: Mddulo de elasticidade transversal. G : 76923 MPa
K.L.: Comprimento efetivo de flambagem por flexdo em relacdo ao eixo X. KiLx : 0.350 mM
K,L,: Comprimento efetivo de flambagem por flexdo em relag&o ao eixo Y. KL, : 0.350 m
K.L.: Comprimento efetivo de flambagem por torcéo. K.L, : 0.000 m

ro.: Raio de giracéo polar da se¢édo bruta em relacdo ao centro de torcéo.
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| Telhado UFVJIM concluido telhado 2 Data: 19/04/18
2 2 2 2705
r0:|:rx +y X +YOJ ro : 4.81 cm
Sendo:
r., r,: Raios de giracdo da secdo bruta em relagdo aos eixos re : 2.97 cm
principais de inércia X e Y, respectivamente. r, : 151 cm

Xo, Yo: Coordenadas do centro de torcdo na direcdo dos eixos

principais X e Y, respectivamente, em relacdo ao centréide da

secao. Yo : 0.00 mm
b) Flambagem por distorcéo (9.7.3)

Xo ¢ -34.65 mMmM

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgcédo s&o nulos.

Resisténcia a flexdo eixo X (ABNT NBR 14762:2010, Artigo 9.8.2)

Deve satisfazer:

=]
1l
<
2
IA
-
>

- 0.353 /

<
2

O momento fletor desfavoravel de calculo Ms, € obtido para o n6é N40, para a Msq : 0.67 kN:m
combinacado de hipoteses PP+1.4-V1.

O momento fletor resistente de calculo M4 deve ser tomado como o menor valor
calculado em a), b) y ¢): Mea 1.91 kN-m

a) Inicio de escoamento da la secédo efetiva (9.8.2.1)
Mea = Weef, /v Mea @ 1.91 kN-m

Onde:

W,:: Modulo de resisténcia elastico da secao efetiva calculado com base nas
larguras efetivas dos elementos, conforme 9.2, com s calculada para o

estado limite dltimo de escoamento da secao. W : 8.07 cm3
f,: Tensdo de escoamento. f, © 260.00 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1

b) Flambagem lateral com torgéo (9.8.2.2)

N&o procede, pois o comprimento efetivo de flambagem lateral por tor¢édo K., e
os comprimentos efetivos de flambagem lateral K,L,”” e K,L," sdo nulos.

c) Flambagem por distorgéo (9.8.2.3)

N&o é necessério, dado que os comprimentos efetivos de flambagem por
distorgédo sdo nulos.
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Data: 19/04/18

Resisténcia a flexdo eixo Y (ABNT NBR 14762:2010, Artigo 9.8.2)

A verificacdo ndo sera executada, ja que nao existe momento fletor.

Resisténcia ao esforco cortante X (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

T] = VW,Sd 31 h
VRd
O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq :

combinacado de hipoteses PP+1.4-V1.

A secado é composta por duas almas iguais. Sobre cada uma delas, o

esforco de célculo é Vg4 = 0.5 Vg,. Vg

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV

para "/t <1.08(Ek, /f,)"" - Vg, = 0.6f,ht/y 1.08(EK/f,)°°

@ 05 05 5 05

para *1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t(k,fE) /y h/t

para “h/t>1.4(EK, /f, )" - Vi, =[0.905EK £ /n] /y 1.4(EK./f,)°°
Onde:

t: Espessura da alma. t

h: Largura da alma. h

f,: Tensdo de escoamento. f,

g: Coeficiente de ponderacgao das resisténcias.

K,: Coeficiente de flambagem local por esforco cortante que,
para uma mesa, é dado por: Ky

k, =1.20

E: Médulo de elasticidade. E
g

- 0.015 J

0.27 kN
: 0.14 kN
: 9.08 kN
3281
:  16.00
I 4254
I 2.00 mm
: 32.00 mm
I 260.00 MPa
: 200000 MPa
: 1.1
: 1.20
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

Resisténcia ao esforco cortante Y (ABNT NBR 14762:2010, Artigo 9.8.3)

Deve satisfazer:

=
"
i
IA
—

- 0.117 J

O esforgo cortante solicitante de calculo desfavoravel Vs, produz-se para a Vsq : 2.23 kN
combinacado de hipoteses PP+1.4-V1.

<
>

a

A forca cortante resistente de célculo da alma Vg, deve ser calculada por: DV 1 19.00 kN
0.5
para "h/t<1.08(Ek,/f,)  — Vga =0.6fht/y 1.08(EK./)°° :  66.98
@ 05 05 5 05
para 1.08(Ek,/f,) <h/t<14(Ek,/f,) " — Vg, =0.65t*(k,fE) /y h/t : 33.50
0.5
para “h/t>1.4(Ek,/f,) - Veg =] 0.905Ek,t* /h]/y 1.4(EK./F)°° :  86.82
Onde:
t: Espessura da alma. t: 2.00 mMm
h: Largura da alma. h: 67.00 mm
f,: Tens&o de escoamento. f, ¢ 260.00 MPa
E: Mddulo de elasticidade. E : 200000 MPa
g: Coeficiente de ponderacgao das resisténcias. g: 1.1
K.: Coeficiente de flambagem local por cisalhamento, que para a
alma sem enrijecedores transversais é dado por: Ky : 5.00

k, =5.00

Resisténcia ao momento fletor X e esforco cortante Y combinados (ABNT NBR 14762:2010, Artigo
9.8.4)

Os esforcos de céalculo desfavoraveis Mg, € Vs s80 obtidos no né N40, para a
combinacado de hipoteses PP+1.4-V1.

Para barras sem enrijecedores transversais de alma, o momento fletor solicitante de
célculo e a forga cortante solicitante de calculo devem satisfazer a seguinte expressao
de interagéo:

2 2
MSd] [V]
LIl vl B v h :
[MO,Rd VO.Rd M/

Onde:
Msq: Momento fletor solicitante de calculo. Mgq : 0.67 kN-m
Mo ra: Momento fletor resistente de calculo conforme 9.8.2.1. Mora : 1.91 kN-m
Vsq: Forga cortante solicitante de céalculo. Vea : 2.23 kN
Vra: FOrga cortante resistente de calculo conforme 9.8.3. Vea - 19.00 kN
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Telhado UFVJM concluido telhado 2

Data: 19/04/18

Resisténcia ao momento fletor Y e esforco cortante X combinados (ABNT NBR 14762:2010, Artigo

9.8.4)

Nao ha interacdo entre o momento fletor e o esfor¢o cortante para nenhuma combina¢do. Assim a verificacdo

nao sera executada.

Resisténcia a flexo-compressdao (ABNT NBR 14762:2010, Artigo 9.9)

N&o ha interacdo entre o esforco axial de compressdo e o momento fletor para nenhuma combinagdo. Assim a

verificagdo néo sera executada.

Resisténcia a flexo-tracdo (ABNT NBR 14762:2010, Artigo 9.9)

Os esforcos desfavoraveis de célculo sdo obtidos no né N40, para a combinacao
PP+1.4-V1.

Os esforgos devem satisfazer as seguintes expressfes de interagao:

N M M
t,Sd + x,Sd + y,Sd <1

NRd Mx,Rd y.Rd

Onde:
N.sqs: Forca normal de tracdo solicitante de calculo.
M. sa; My sa: Momentos fletores solicitantes de calculo em relagéo aos eixos X
e Y, respectivamente.

Nrq: Forca normal de tracéo resistente de calculo conforme 9.6.
M. ra, My ra: Momentos fletores resistentes de célculo em relagdo aos eixos X
e Y, respectivamente, calculados conforme 9.8.2.

Resisténcia a torcéo (Critério da CYPE Ingenieros)

A verificacdo ndo é necesséria, ja que ndo existe momento torsor.

Nisa -
My sa :
Mysq :
Nra :
Myra :
Myra :

- 0.422 J

1.21 kN
0.67 KkN-m
0.04 KkN-m
81.18 kN
1.91 kN-m
0.74 KN-m
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Telhado UFVJM concluido telhado 2 Data: 19/04/18

2.3.2.5.- Verificagdes E.L.U. (Resumido)

VERIFICAGOES (ABNT NBR 14762:2010)
Barras Estado
b/t 1 N, N. M, M, vV, vV, MYV, MV, N.MM, NMM, M,

(b./t) £500 | |, £ 200

x: 1.5 m x: 0m My =0.00 | x:1.5m _ _ ® x: 1.5 m © x:1.5m | Mg =0.00| PASSA

NEVAE (b';;)siaao Iyéjsigo h=1.1 h=0.4 N.p.® h =346 h=14 h=01 N-P. h=12.0 N-P. h =35.8 N.P.® h =35.8

N4/NG (?g?t))iségo : * 2 ggg N.ss = 0.00 | x: 0.04 m x: 0.04 m Mss = 0.00 | x: 0.04 m h=07 x: 0.04 m NLP.® x: 0.04 m NLP.©® M.ss = 0.00 | PASSA

Passa yéassa N.P.® h=1.8 h=7.1 N.P.® h=0.3 - h=0.5 o h=14.1 o N.P.® h=14.1

N6/N3 (?g?t))iségo : * 2 ggg Niss = 0.00 | x: 0.04m | x: 1.593 m | Mg, =0.00 | x: 0.04 m h=05 x: 1.593 m NLP.® X: NLP.©® M.ss = 0.00 | PASSA

Passa yéassa N.P.® h=1.0 h=5.9 N.P.® h=0.2 - h=0.4 o h =8.0 o N.P.® h =8.0

N2/N4 (bl;?g i%%o : 2 ggg x:0.35m X:0m X: 0m x: 0.35m h=84 h=51 Xx:0m Xx: 0.35m NLP.©® X: 0.35m | Mg = 0.00 | PASSA

( Pa)ssa yéassa h=0.7 h=0.1 h=15.2 h =50.5 - - h=26 h=26.2 o h =53.8 N.P.® h =53.8
(b./t) £500 | |, £ 200

x: 0.925 m x:0m Mss = 0.00 | x: 0.925 m _ _ @ x: 0.925 m @ x: 0.925 m | Mg = 0.00 | PASSA

B (b';;)siaao Iyéjsigo h=1.2 h=0.2 N.p.® h =20.6 h=14 h=05 N-P. h=4.3 N-P. h =23.6 N.P.® h =23.6
(b./t) £500 | |, £ 200

_ _ x: 1.564m | My = 0.00 x:0m x: 0m x: 1.54 m ® © M. = 0.00 | PASSA

N (bfégsiaeo 'g:sigo h=02 h=01 h=23.9 N.p.® h=0.2 h=46 h N-P. N-P. N.P.® h=28.2
(b./t) £500 | |, £ 200

_ _ X:1.862m | Mg, = 0.00 | x: 1.862 m | x: 1.862 m | x: 1.862 m @ @ x: 1.862 m | Mg = 0.00 | PASSA

N64/N8 (bfégsiaeo 'g:sigo h=02 h=01 1" Z393 N.P.® h=0.3 h=6.0 | h=158 NP NP h=a448 NP.® |h=448
(b./t) £500 | |, £ 200

_ _ x:0m Ms, = 0.00 x:0m x: 0m x:0m ® © Xx:0m | Mg =0.00| PASSA

N&/N61 (bfégsiaeo 'g:sigo h=01 h=01 | 363 N.P.® h=0.3 h=54 | h=135 NP NP h=418 NP.® |h=418
(b./t) £500 | |, £ 200

_ X:1.798 m | Mgy = 0.00 | x: 1.798 m | x: 1.798 m | x: 1.798 m @ @ x: 1.798 m | Mg = 0.00 | PASSA

N61/NS (bfégsiaeo 'g:sigo h=01 h=<01 1" Z36s N.P.® h=0.3 h=54 | h=136 NP NP h=42.0 N.P.® | h=420
(b./t) £500 | |, £ 200

_ _ x:0m Ms, = 0.00 x:0m x: 0m x:0m ® © Xx:0m | Mg =0.00| PASSA

NO/NS8 (bfégsiaeo 'g:sigo h=02 N=01 | 392 N.P.® h=0.3 h=6.0 | h=157 NP NP h=446 NP.®  |h=446
(b./t) £500 | |, £ 200

_ _ X:0.217m | Mg =0.00 | x: 1.735m | x: 1.735m | x: 0.217 m @ @ x:0m M.ss = 0.00 | PASSA

R (b';;)siaao Iyéjsigo h=02 h=01 h =235 N.P.® h=0.3 h=4.6 h =55 N-P. N-P. h=29.3 N.P.® h =29.3
(b./t) £500 | |, £ 200

x: 0.35 m x: 0m x:0m Ms, = 0.00 _ _ x:0m ® © Xx:0m | M =0.00| PASSA

N12/N11 (bfégsiaeo 'g:sigo h=15 h=02 | h=353 N.P.® h=14 | h=1L7 | 138 NP NP h =420 N.P.® | h=420
(b./t) £500 | |, £ 200

x:0.925m | x:0m x:0m Ms, = 0.00 _ _ x: 0m ® © X:0m | Mg =0.00| PASSA

N13/N10 (bfégsiaeo 'g:sigo h=28 h=0.2 h=75 N.P.® h=o01 h=12 h=0.6 NP NP h=11.0 N.P.®  |h=11.0
(b./t) £500 | |, £ 200

Xx:1.5m x:0m Mss = 0.00 | Mg = 0.00 _ _ @ @ @ ® Mss = 0.00 | PASSA

N14/N8 (bg;)siaeo Ig:égo b9 h=0.6 Np.® PO h=0.3 h=0.2 N.P. N.P. N.P. N.P. NP h=209
(b./t) £500 | |, £ 200

x: 0.35 m x: 0m x:0m Ms, = 0.00 _ _ x:0m ® © Xx:0m | Mg =0.00| PASSA

N17/N16 (bfégsiaeo 'g:sigo h=15 h=02 | h=353 N.P.® h=15 | h=1L7 | 138 NP NP h=422 NP.@  |h=422
(b./t) £500 | |, £ 200

x:0.925m | x:0m x:0m Ms, = 0.00 _ _ x: 0m ® © Xx:0m | M =0.00| PASSA

N18/N15 (bfégsiaeo 'g:sigo h=28 h=0.2 h=75 N.P.® h=o02 h=12 h=0.6 NP NP h=11.9 NP.@  |h=11.9
(b./t) £500 | |, £ 200

x:1.5m x:0m Mss = 0.00 | Mg = 0.00 _ _ @ @ ® ) Mss = 0.00 | PASSA

N19/N9 (bfégsiaeo |y';:égo b9 h=0.6 Np.® PO h=0.3 h=0.2 N.P. N.P. N.P. N.P. NP h=20

N21/NZO (?g?t))ifégo : x 2 ggg Nie = 0.00 | x:0.04m | x:0.04m | My, =0.00 | x:0.04m | _ | x:0.04m NP© x: 0.04 m Np© | Ms=0.00| PASSA

Passa yéassa N.P.® h=17 h=7.2 N.P.® h=0.3 - h=0.5 o h=14.0 o N.P.® h=14.0

N20/N7 (?g?t))iségo : * 2 ggg Niss = 0.00 | x: 0.04m | x: 1.593 m | Mg, =0.00 | x: 0.04 m h=05 x: 1.593 m NLP.® x: 1.593 m NLP.©® M.ss = 0.00 | PASSA

Passa yéassa N.P.® h=1.0 h=6.1 N.P.® h=0.2 - h=0.4 o h=8.1 o N.P.® h=28.1
(b./t) £500 | |, £ 200

X:0.35m x:0m x:0m X:0.35m _ _ x:0m x: 0.35m @ x:0.35m | Mg = 0.00 | PASSA

R (b';;)siaao Iyéjsigo h=0.7 h=0.1 h=14.9 h =50.0 h=84 h=5.0 h=25 h =257 N-P. h =53.3 N.P.® h =53.3
(b./t) £500 | |, £ 200

x: 0.925 m x:0m Mss = 0.00 | x: 0.925 m _ _ @ x: 0.925 m @ x: 0.925 m | Mg = 0.00 | PASSA

NV (b';;)siaao Iyéjsigo h=1.0 h=0.2 N.p.® h=15.8 h=11 h=05 N-P. h=25 N-P. h =18.5 N.P.® h =185
(b./t) £500 | |, £ 200

x: 1.5 m x: 0m My =0.00 | x:1.5m _ _ ® x: 1.5 m © x:1.5m | Mg =0.00| PASSA

N2 (b';;)siaao Iyéjsigo h=1.1 h=0.4 N.p.® h =349 h=15 h=01 P h=12.2 N-P. h=36.1 N.P.® h =36.1
(b./t) £500 | |, £ 200

_ _ x:0m Ms, = 0.00 x:0m x: 0m x: 0m ® © X:0m | Mg =0.00| PASSA

NI (bfégsiaeo 'g:sigo h=20 h=04 h=218 N.P.® h=0.1 h=48 h=5.0 N-P- N-P- h=24.9 N.P.“ | h=24.9
(b./t) £500 | |, £ 200

_ _ X:1.862m | Mg, = 0.00 | x: 1.862 m | x: 1.862 m | x: 1.862 m @ @ x: 1.862 m | Mg = 0.00 | PASSA

RS (bfégsiaeo 'g:sigo h=20 h=04 h=35.2 N.P.® h=0.2 h=55 | h=127 N-P- N-P- h=41.1 NP.® |h=41.1
(b./t) £500 | |, £ 200

_ _ x:0m Ms, = 0.00 x:0m x: 0m x:0m ® © Xx:0m | Mg =0.00| PASSA

RIZRe2 (bfégsiaeo 'g:sigo h=17 h=03 h=32.2 N.P.® h=0.2 h=52 h=10.6 N-P- N-P- h=37.4 NP.® |h=37.4
(b./t) £500 | |, £ 200

_ _ X:1.798 m | Mgy = 0.00 | x: 1.798 m | x: 1.798 m | x: 1.798 m @ @ x: 1.798 m | Mg = 0.00 | PASSA

NS (bfégsiaeo 'g:sigo h=17 h=03 h=32.1 N.P.® h=0.2 h=52 | h=10.6 N-P- N-P- h=37.6 NP.® |h=37.6
(b./t) £500 | |, £ 200

_ _ x:0m Ms, = 0.00 x:0m x: 0m x:0m ® © Xx:0m | Mg =0.00| PASSA

NIG/NSS | (b/D £ 6O |1, £ 200 h=20 | h=04 | 235, N.P.O h=02 | h=55 | h=128 N-P. N-P. h=41.0 NPO  |h=41.0
(b./t) £500 | |, £ 200

_ _ X:1.735m | Mgy =0.00 | x: 1.735m | x: 1.735m | x: 1.735m @ @ x: 1.735 m | Mg = 0.00 | PASSA

YL (bfégsiaeo 'g:sigo h=20 h=03 h=21.6 N.P.® h=0.2 h=47 h=4.9 N-P- N-P- h=251 NP.® |h=251
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Barras VERIFICACOES (ABNT NBR 14762:2010) Eetad
b/t I N, N, M, M, v, v, MY, MV, NMM, NMM, M, stado
(b./t) £500 | 1, £ 200 . . . .
N25/N26 | (b/t) £60 |1, £200 i? :'200":1 M“‘ = 91100 ::1'354"'6 h=14 h=01 N.P.® ;‘:1152"(; N.P.® ;‘:1355"8‘ M",{" 0.00 hpéizAs
Passa Passa ) i ) i i i |
(b./t) £500 | 1, £ 200 . . .
N.ss = 0.00 | x: 0.04 m X: 0.04 m Ms, = 0.00 | x: 0.04 m _ X: 0.04 m @ X: 0.04 m ® Mss = 0.00 | PASSA
N2B/NZT | (0/0 E 6O | 1y £ 200 | T p o h=18 | h=71 N.P.©® h=03 | "=°%7 | hZos N-P- h=141 | NP NP© | h=141
(b./t) £500 | 1, £ 200 ] .
Niw=0.00 | x: 0.04m | x: 1593 m | My =0.00 | x: 0.04m _ x: 1.593 m ® | x:1.593m © | Miss=0.00| PASSA
NZTINZS | (0/0 E 6O | 1y £ 200 | g p o h=59 N.P.©® h=02 | "=0%5 ["hioa N-P- h=8.0 N-P- NP© | h=80
(b./t) £500 | 1, £ 200 . . . .
N29/N27 | (b/t) £60 |1, £ 200 ol 00"‘2 M“‘ = 91100 Xh 292205 6’“ h=1.4 h=05 N.P.® x.hO.:9‘2153m NP | X 292235 Gm M",{f 9,00 hpészs;e
Passa Passa ) i ) | ) i i
(b./t) £500 | 1, £ 200 . .
_ _ X: 1.54 m Mg, = 0.00 x: 0m X:0m X: 1.54 m @ ® X: 1.733 m | Mysq = 0.00 | PASSA
N2G/NSO | (/0 E6O | 1, £200 | h=02 | h=01 | _539 | "Npo h=02 | h=46 | h=57 N-P- N-P- h=282 | NP® |h=282
(b./t) £500 | 1, £ 200 ] .
_ _ x:1.862m | Mg, =0.00 | x: 1.862 m | x: 1.862 m | x: 1.862 m @ @ Xx: 1.862 m | M5y = 0.00 | PASSA
NSO/NSO | (0/D E6O | 1, £200 | h=0.2 | h=01 | _393 | "Np.© h=03 | h=60 =158 | NP N-P- h=448 | NP® |h=448
(b./t) £500 | I, £ 200 ] .
_ _ x:0m Mss = 0.00 x:0m x:0m x:0m @ ® x:0m M.s« = 0.00 | PASSA
N30/N53 (b,é;)sgaeo Iyéssggo h=0.1 h=o1 | SO PO heog P A N.P. N.P. heals PO | heals
(b./t) £500 | 1, £ 200 ] .
_ X:1.798 m | Mg, = 0.00 | x: 1.798 m | x: 1.798 m | x: 1.798 m @ ® X: 1.798 m | M,sq = 0.00 | PASSA
NSS/NSL | (/D EGO | 1, £200 | h=01 | h<01 | _365 | Np.© h=03 | h=54 | h=136 | NP N-P- h=420 | NP® |h=420
(b./t) £500 | 1, £ 200 ] .
_ _ x:0m Mss = 0.00 x:0m x:0m x:0m @ ® x:0m M.ss = 0.00 | PASSA
NSLNSE | (/D E6O | 1, £200 ] h=02 | h=01 | h_395 | Np h=03 | h=60 | h=157 | NP N-P- h=446 | NP® |h=446
(b./t) £500 | 1, £ 200 ] .
_ _ x:0.217m | Mg, =0.00 | x: 1.735m | x: 1.735 m | x: 0.217 m @ ® x: 0m Mss = 0.00 | PASSA
N56/N32 (b,é;)sgaeo Iyéssggo h=0.2 n=o1 |25 PO h— o3 e a6 Pyl N.P. N.P. he 203 PO | h=2o3
(bu/t) £500 | 1. £200 | __ . .
x: 0.35m x:0m x:0m Mss = 0.00 _ _ x:0m @ ® x:0m M.s« = 0.00 | PASSA
MRS (bﬁ‘a)sﬁ:“ ';;ﬁgo h=15 | h=02 | h=353 N.P.O h=14 | h=117 | 238 N-P. N-P. h=42.0 NP©  |h=420
(buJt) £500 | 1, £200 | __ . .
x: 0.925 m x:0m x:0m Mss = 0.00 _ _ x:0m @ ® x:0m M.ss = 0.00 | PASSA
N36/N33 (b,é;)sgaeo Iyéjsigo h=o28 h=o0.2 h=75 NLP.O h=0.1 h=12 h=0.6 N.P. N.P. h=11.0 NP | h=11.0
(bJt) £500 | [ £200 | __ .
NS7/N30 | (b/DE60 |1,£200 | X ISM | X 0m | Me= 000 M= 000 | hog3 | h=o02 N.P.® N.P.® N.P.O Npo M 000 PASSA
Passa Passa ) ) i i i -
(bu/t) £500 | 1. £200 | __ . .
x: 0.35m x:0m x:0m Mss = 0.00 _ _ x:0m @ ® x:0m M.ss = 0.00 | PASSA
N40/N39 (b,é;)sgaeo Iyéjsigo h=15 h=o0.2 h =353 NLP.O h=15 h =117 h=138 N.P. N.P. h=422 NLP.© h=a422
(b./t) £500 | I, £200 | __ . .
x: 0.925 m x:0m x:0m Mss = 0.00 _ _ x:0m @ ® x:0m M.s« = 0.00 | PASSA
N41/N38 (b,é;)sgaeo Iyéjsigo h=o28 h=o0.2 h=75 NLP.O h=0.2 h=12 h=0.6 N.P. N.P. h=11.9 NP  |h=11.9
(b/t) £500 | 1 £200 | __ .
Na2/N31| (b/DE60 |1,£200 | X IST | X 0m | Me= 000 M= 000 | hog3 | h=o02 N.P.® N.P.® N.P.O Npo M 000 PASSA
Passa Passa ) ) i i i -
(b./t) £500 | 1, £ 200 . .
N.ss = 0.00 X: 0.04 m Ms, = 0.00 | x: 0.04 m _ X: 0.04 m @ X: 0.04 m ® Mss = 0.00 | PASSA
NAA/NAS | (0/D E 6O | 1y £ 200 | T p o h=7.2 N.P.©® h=03 | "=°%7 | hZos N-P- h=140 | NP NP© | h=140
(b./t) £500 | 1, £ 200 . ] .
Ness =0.00 | x: 0.04m | x: 1.593 m | Mg, = 0.00 | x: 0.04m _ x: 1.593 m | x:1.593m © | M =0.00| PASSA
N43/N32 (b,éta)sgaeo Iyéssggo PO h=10 h =61 PO he oo h=05 h oA N.P. i N.P. N h=81
(bu/t) £500 | 1. £200 | __ . . .
x: 0.35m x:0m x:0m x: 0.35m _ _ x:0m x: 0.35m ® x: 0.35m | M5 = 0.00 | PASSA
RS2 (bﬁ‘a)sﬁ:“ 'ygjsggo h=07 | h=01 | h=149 | h=s00 | "=84 | N=50 1 " Hs | h=257 N-P. h =533 NP©  |h=533
(b./t) £500 | I, £200 | __ . .
X: 0.925 m X:0m Mg, = 0.00 | x: 0.925 m _ _ @ X: 0.925 m ® X: 0.925 m | M,sq = 0.00 | PASSA
DASZNAS (bﬁ‘a)sﬁ:“ ';;ﬁgo h=1.0 h=0.2 NP h=1sg | N=11 h=05 N.P. h=25 N.P. h=185 NP.© | h=185
(bJt) £500 | [ £200 | __ . _ . -
Na7/N32 | (b/DE60 |1,£200 | X I3M | X Om | M= 000 1OM | hog5 | h=o01 Npe | XESM| po | X 15m |Mw=000| PASSA
Passa Passa i o ) o i
(b./t) £500 | 1, £ 200 ] .
_ _ x:0m Mss = 0.00 x:0m x:0m x:0m @ ® x:0m M.s« = 0.00 | PASSA
N28/N49 (b,é;)sgaeo Iyéssggo h=2.0 h=o04 | JOM PO heon A i N.P. N.P. he 249 PO | he2a0
(b./t) £500 | 1, £ 200 ] .
_ _ x:1.862m | Mg, =0.00 | x: 1.862 m | x: 1.862 m | x: 1.862 m @ @ x: 1.862 m | M5 = 0.00 | PASSA
NAS/NS4 | (0/D EBO | 1, £200 | h=20 | h=04 | _355 | Np© h=02 | h=55 =127 | NP N-P- h=411 | NP |h=41.1
(b./t) £500 | 1, £ 200 ] .
_ _ x:0m Mss = 0.00 x:0m x:0m x:0m @ ® x:0m M.s« = 0.00 | PASSA
NSANSZ | (0/D E6O | 1, £200 | h=17 | h=03 | h_g25 | "Npo© h=02 | h=52 | h=106 | NP N-P- h=374 | NPY |h=37.4
(b./t) £500 | 1, £ 200 ] .
_ _ X:1.798 m | Mg, = 0.00 | x: 1.798 m | x: 1.798 m | x: 1.798 m @ ® X: 1.798 m | M,sq = 0.00 | PASSA
N52/N39 (b,é;)sgaeo Iyéssggo h=17 n=o3 | L0 PO b= o2 e | he106 N.P. N.P. hs 376 PO | hea76
(b./t) £500 | 1, £ 200 ] .
_ _ x:0m Mss = 0.00 x:0m x:0m x:0m @ ® x:0m M.s« = 0.00 | PASSA
NIO/NSS | (/D E6O | 1, £200 ] h=20 | h=04 | \_354 | Np© h=o02 | h=55 | h=128 | NP N.P- h=41.0 | NP® |h=41.0
(b./t) £500 | 1, £ 200 ] .
_ _ x:1.735m | Mg, =0.00 | x: 1.735m | x: 1.735m | x: 1.735 m @ ® x: 1.735 m | M5 = 0.00 | PASSA
NSB/NA4 | (/D EBO | 1, £200 ] h=20 | h=03 | =516 | N h=02 | h=47 | h=49 N-P- N-P- h=251 | NP® |h=251
(bu/t) £500 | 1. £200 | __ . . .
x: 0.35m x:0m x:0m x: 0.35m _ _ x:0m x: 0.35m ® x: 0.35m | M5 = 0.00 | PASSA
RE=dics (bﬁ‘a)sﬁ:“ 'ygjsggo h=07 | h=01 | h=152 | h=s05 | "=8&4 | N=51 1 " Hs | h=262 N-P. h =538 NP© |h=538
(b./t) £500 | I, £200 | __ . .
x: 1.592 m | x: 0.04m | My =0.00 | My, =0.00 | x: 0.04m _ o o ® © | Meu=000| PASSA
N34/N33 (b,é;)sgaeo Iyéssggo b o1 hZan PO PO h= 06 h=0.1 N.P. N.P. N.P. N.P. @ b A
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Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

VERIFICAGOES (ABNT NBR 14762:2010)
Barras Estado
b/t | N, N, M, M, v, v, MY, MV, NMM, NM,M, M,
(bu/t) £500 | 1,.£200 | _ . }
x:1.592m | x:0.04m | My, =0.00 | Ms, =0.00 | x: 0.04m _ @ @ © © s« = 0.00 | PASSA
NERVHNED (bﬁ‘a)sﬁ:“ ';;ﬁgo h<0.1 h=23 NP.©® N.Pp.© h=0.3 h=o01 N-P. N-P. N-P. N-P. NPS | h=2.3
(bu/t) £500 | 1,.£200 | _ . ]
x:1.592m | x:0.04m | My, =0.00 | My, =0.00 | x: 0.04m _ ° ° © © | Ma=0.00| PASSA
RS (bﬁ‘a)sﬁ:“ ';;ﬁgo h<0.1 h=41 NP N.p.© h=0.6 h=o01 N.P. N.P. N.P. N-P. NPO | h=4.1
(bu/t) £500 | 1,.£200 | _. . ]
x:1.592m | x:0.04m | My, =0.00 | My, =0.00 | x: 0.04m _ ° ° © © | Ma=0.00| PASSA
QSSAST (bﬁ‘a)sﬁ:“ ';;ﬁgo h<0.1 h=23 NP N.P.© h=0.3 h=o01 N-P. N-P. N-P. N-P. NPO | h=2.3
x0m | ¢300
(b./t) £500 | _ N.ss = 0.00 | x: 1.925 m | M, = 0.00 x:0m x:1.925 m | x: 1.925 m @ © x: 1.925 m | M,ss = 0.00 | PASSA
N27/NSL | /ey € 60 'yg,:sggo h=03 NP h=187 NP.® h=0.3 h=62 | h=3.9 N-P. N-P. h'=252 NP.© | h=252
Passa
x0m | ¢300
N51/N33 (b./t) £ 500 IXX £ 300 h=02 N.ss = 0.00 | x: 1.862 m | My, = 0.00 | x: 1.862 m | x: 1.862 m | x: 1.862 m N.P.® N.P.©® x: 1.862 m | M, = 0.00 | PASSA
bty £60 |7 : NP0 h =200 N.P.O h=03 | h=57 | h=43 P P =266 NPO  |h=266
Passa
Passa
x0m | £ 200
(b./t) £500 | * _ N.ss = 0.00 x:0m Mg, = 0.00 x:0m x:0m x:0m @ ® x:0m s« = 0.00 | PASSA
N33/NS4 | “ort) £ 60 'yg,:sggo h=o02 NP h =208 NP h=0.2 h=61 | h=47 N-P. N-P. h =254 NP.© | h=254
Passa
x0m | ¢300
N54/N38 (b./t) £ 500 | ” £ 300 h=02 Ness = 0.00 | x: 1.798 m | My, = 0.00 | x: 1.798 m | x: 1.798 m | x: 1.798 m N.P.® N.P.©® x: 1.798 m | M,ss = 0.00 | PASSA
Gmeeo |'7nES : NP0 h=19.9 N.P.O h=03 | h=56 | h=43 P P h'=24.9 NP.© | h=24.9
Passa
x0m | £200
(b./t) £500 | * _ N.ss = 0.00 x:0m Mg, = 0.00 x:0m x:0m x:0m @ ® x:0m Mss = 0.00 | PASSA
N38/NS7 | /6y £ 60 'yg,:sggo h=02 NP h=21.1 NP h=0.3 h=62 | h=49 N-P. N-P. h=27.1 NP© | h=27.1
Passa
x0m | ¢300
(b./t) £500 | * _ N.ss = 0.00 x:0m Mg, = 0.00 | x: 1.735 m x:0m x:0m @ ® x:0m ,se = 0.00 | PASSA
NST/NA3 | “(ht) € 60 'yg,:sggo h=02 N.P.O h=17.7 N.p.© h=04 h=58 h=35 N.P. N.P. h =252 NP.© | h=252
Passa
x0m | ¢300
NG/NGE (b./t) £ 500 IXX £ 300 h=03 N.ss = 0.00 | x: 1.925 m | My, = 0.00 x:0m x: 1.925 m | x: 1.925 m N.P.® N.P.©® x: 1.925 m | M,ss = 0.00 | PASSA
G/meeo |'7nES =0 NP0 h=187 N.P.O h=03 | h=62 | h=39 P P h=252 NP.© | h=252
Passa
x0m | ¢300
NG6/N10 (b./t) £ 500 IXX £ 300 h=02 N.ss = 0.00 | x: 1.862 m | My, = 0.00 | x: 1.862 m | x: 1.862 m | x: 1.862 m N.P.® N.P.©® x: 1.862 m | M, = 0.00 | PASSA
G/meeo |'7nES : NP0 h =200 N.P.O h=03 | h=57 | h=43 P P h'=26.6 NPO  |h=266
Passa
x0m | £200
(b./t) £500 | * _ N.ss = 0.00 x:0m Mg, = 0.00 x:0m x:0m x:0m @ ® x:0m ,so = 0.00 | PASSA
NLO/NGS | " rt) £ 60 'yg,:sggo h=o02 NP h =208 NP h=0.2 h=61 | h=47 N-P. N-P. h =254 NP.© | h=254
Passa
x0m | ¢300
NG3/N15 (b./t) £ 500 | ” £ 300 h=02 Ness = 0.00 | x: 1.798 m | My, = 0.00 | x: 1.798 m | x: 1.798 m | x: 1.798 m N.P.® N.P.©® x: 1.798 m | M,ss = 0.00 | PASSA
G/meeo |'7nES : NP0 h=19.9 N.P.O h=03 | h=56 | h=43 P P h'=24.9 NP.© | h=24.9
Passa
x0m | £ 200
(b./t) £500 | * _ N.ss = 0.00 x:0m Mg, = 0.00 x:0m x:0m x:0m @ ® x:0m Mss = 0.00 | PASSA
N1S/NBO | /ey £ 60 'yg,:sggo h=02 NP h=21.1 NP h=0.3 h=62 | h=49 N-P. N-P. h=27.1 NP© | h=27.1
Passa
x0m | ¢300
(b./t) £500 | * _ N.ss = 0.00 x:0m Mg, = 0.00 | x: 1.735 m x:0m x:0m @ ® x:0m ,so = 0.00 | PASSA
N6O/N20 | /6y £ 60 'yg,:sggo h=02 NP h=17.7 NP h=04 | h=58 | h=35 N-P. N-P. h =252 NP.© | h=252
Passa
(bu/t) £500 | 1,.£200 | _. . ]
x:1.592m | x:0.04m | My, =0.00 | Ms, =0.00 | x: 0.04m _ @ @ © © s« = 0.00 | PASSA
AL (bﬁ‘a)sﬁ:“ ';;ﬁgo h<0.1 h=41 NP.©® N.p.© h=0.6 h=o01 N.P. N.P. N.P. N-P. NPO | h=4.1
(bu/t) £500 | 1,.£200 | _. . .
x:1.592m | x:0.04m | My, =0.00 | My, =0.00 | x: 0.04m _ ° ° © © | Ma=0.00| PASSA
AR (bﬁ‘a)sﬁ:“ ';;ﬁgo h<0.1 h=23 NP.©® N.p.© h=0.3 h=o01 N-P. N-P. N-P. N-P. NPS | h=2.3
(bu/t) £500 | 1,.£200 | _. . ]
x:1.592m | x:0.04m | My, =0.00 | My, =0.00 | x: 0.04m _ ° ° © © | Ma=0.00| PASSA
NGNS (bﬁ‘a)sﬁ:“ ';;ﬁgo h<0.1 h=41 NP.©® N.p.© h=0.6 h=o01 N.P. N.P. N.P. N-P. NPO | h=4.1
(bu/t) £500 | 1,.£200 | _. ) )
x:1.592m | x:0.04m | My, =0.00 | Mg, =0.00 | x: 0.04m _ @ @ © © s« = 0.00 | PASSA
MR (bﬁ‘a)sﬁ:“ ';;ﬁgo h<0.1 h=23 NP.©® N.p.© h=0.3 h=o01 N-P. N-P. N-P. N-P. NPO | h=2.3
N49/N5L (?g//tt))i%%o :” E 288 X: 1.592 m X:0m Mg, = 0.00 | x: 1.593 m x: 0m h=0.1 NLP.® X: 1.593 m | x: 1.394 m NLP.© Mss = 0.00 | PASSA
e 7E2001 o1 | h=o01 N.P.O h=234 | h=o07 =0 P h=65 | h=21.4 P NPO  |h=234
(bu/t) £500 | 1,.£200 | _. ) -
x:1.634m | x:0.04m | My, =0.00 | My =0.00 | x: 1.634 m | Vi, = 0.00 ® ® © © | Ma=0.00| PASSA
N51/N50 (b,é;)sgaeo IYE:sigO Aol IRivalt iy e W= osa A N.P. N.P. N.P. N.P. e | raoa
N52/N54 (?g//tt))i%%o : * E 288 x: 1.592 m x:0m Mss = 0.00 | x: 1.593 m x:0m Vs = 0.00 NLP.® x: 1.593 m | x: 1.593 m N.P.© s« = 0.00 | PASSA
e 7E2000 "h<o1 | h=o01 NP.O h=171 | h=06 N.P.O® P h=29 | h=175 P NP© | h=175
(bu/t) £500 | 1,.£200 | _. . .
x:1.634m | x:0.04m | My, =0.00 | My, =0.00 | x: 0.04m | Vi, =0.00 ® ® © © | Ma=0.00| PASSA
N54/N53 (b,é;)sgaeo IYE:sigO Aol IRivalt iy e he oo A N.P. N.P. N.P. N.P. o | raos
NS5/NST (?g’/tt))i%%o : E 388 x:1592m| x:Om | My=0.00|x:1593m| x:0m | V=000 | | oo |X1593m|x:1593m| | o |Ms =000 PASSA
e 7E2000 "h<o1 | h=o01 N.P.O h=236 | h=07 N.P.O® P h=56 | h=239 P NP©  |h=239
(bu/t) £500 | 1,.£200 | _. . .
X:1.634m | x:0.04m | My =0.00 | Mey=0.00 | x: 1.634 m _ ° ° © © s =0.00 | PASSA
ESZA=E (b,é;)sgaeo 'yg,:sggo h=0.1 h=0.1 NP.©® N.p.© h=0.3 h=o01 N.P. N.P. N.P. N.P. NP© | h=0.3
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Relatdrios

Telhado UFVJM concluido telhado 2 Data: 19/04/18

VERIFICAGOES (ABNT NBR 14762:2010)
Barras Estado
b/t I N, N, M, M, Ve v, MY, MV, NM.M, NMM, M,
NBS/NGO (?g//tt))ifé%o : o E 288 x:1.592m| x:0m My, =0.00 | x:1.593m| x:0m Ve, = 0.00 Np@ x: 1.593 m | x: 1.593 m P . = 0.00| PASSA
Passa Passa | M<01 h=o0.1 NP.© h=236 | h=07 NP.© P h=56 | h=239 P NP© | h=2309
(bu/t) £500 | 1. £200 | __ . _ _ . - PASSA
N6O/NSS | (b/1) £60 |1, €200 | X 1034 M | X2 008 m | Meo = 000 | Moo =000 | X2 1634 M | =4 NP NP NP NP | Mu=000] PASSA
Passa Passa | | o o ' il )
N62/NGS (?g’/tt))i%%o : E 288 x:1592m| x:0m | My=000|x:1593m| x:0m | Vy=000 | |, ow |Xx1.593m|x:1593m| | |Ms=000| PASSA
ssa nE 20 h<oa h=0.1 NP.© h=17.1 | h=06 NP.© P h=29 | h=175 P NP | h=175
(bu/t) £500 | 1. £200 | __ . _ _ - 0.04 _ - PASSA
NG3/NGL | (/D) £60 | I £ 200 x.hl.zegztlm x (2004 m MS(;(P 0.00 MN 7P<()1.‘00 x (ioo m vN PO«%OO NP.® NP.O N NP.© MN - 000 F :ng
Passa Passa | | o o | i il :
(bu/t) £500 | 1. £200 | __ . _ . . . -
x:1.592m| x:0m | My,=0.00 |x:1.593m| x:0m _ | x:1.593m © | M =000 PASSA
NES/NGG | (B £60 | 1, E200| Ty <g4 | h=01 NP® | 'h=234 | h=o7 | N=01 N-P- h=55 N-P- NP© | h=234
(bu/t) £500 | 1. £200 | __ . _ _ - 1634 _ - PASSA
NB6/NG4 | (/) £60 | I £ 200 x.hl.zegztlm x (2004 m MS(;(P 0.00 MN 7P<()1.‘00 x.hl.ZGg m vN PO«%OO NP.® NP.O N NP.© MN - 000 F :sgs
Passa Passa | | o o ' i il )
(bu/t) £500 | 1. £200 | __ ] ] _ . . -
X: 0.925 m X:0m x: 0m Ms, = 0.00 _ _ X:0m @ @ x: 0m Mss = 0.00 | PASSA
N67/N57 (b,é;)sgaso Iyéssigo h=27 h=o03 h = 26.8 NLP.® h=0.1 h=36 h=73 N.P. N.P. h=30.4 NP | h=30.4
(bu/t) £500 | 1. £200 | __ ] ] _ . . -
X: 0.925 m X:0m x: 0m Ms, = 0.00 _ _ X:0m @ @ x: 0m Mss = 0.00 | PASSA
NB/NS4| (/D EGO | 1,£200) 547 | h=03 | h=227 | NPO h=03 | h=33 | 5> N-P- N-P- h=271 | NP® |h=271
(bu/t) £500 | 1. £200 | __ ] ] _ . . -
X: 0.925 m X:0m x: 0m Ms, = 0.00 _ _ X:0m @ @ x: 0m Mss = 0.00 | PASSA
NGO/NSL| (B E6O |1, £200 | Ty 570 nos | h=267 | NP h=04 | h=36 | 173 N-P- N-P- h=325 | NP® |h=325
(bu/t) £500 | 1. £200 | __ ] ] _ . . -
X: 0.925 m X:0m x: 0m Ms, = 0.00 _ _ X:0m @ @ x: 0m Mss = 0.00 | PASSA
N70/N60 (b,é;)sgaso Iyéssigo h=27 h=o03 h = 26.8 NLP.® h=0.1 h=36 h=73 N.P. N.P. h=30.4 NP | h=30.4
(bu/t) £500 | 1. £200 | __ ] ] _ . . -
X: 0.925 m X:0m x: 0m Ms, = 0.00 _ _ X:0m @ @ x: 0m Mss = 0.00 | PASSA
NTINGS | (/D60 | 1,£200) Ty 547 | h=03 | h=227 | NPO h=03 | h=33 | 5> N-P- N-P- h=271 | NP® |h=271
(bu/t) £500 | 1. £200 | __ ] ] _ . . -
X: 0.925 m X:0m x: 0m Ms, = 0.00 _ _ X:0m @ @ x: 0m Mss = 0.00 | PASSA
NT2/NGE | (B/D EGO |1, £200 | T2 nsos | h=267 | NP h=04 | h=36 | 173 N-P- N-P- h=325 | NP® |h=325

Notacao:
b/t: Valores méximos da relagao comprimento-espessura
I - Limitagdo de esbeltez
N,: Resisténcia & tracéo
N.: Resisténcia a compressao
M,: Resisténcia a flex&o eixo X
M,: Resisténcia a flexao eixo Y
V,: Resisténcia ao esforco cortante X
V,: Resisténcia ao esforco cortante Y
M.V, Resisténcia ao momento fletor X e esforco cortante Y combinados
M,V,: Resisténcia ao momento fletor Y e esforco cortante X combinados
N.M,M,: Resisténcia a flexo-compressao
M,: Resisténcia a flexo-tragao
M,: Resisténcia a torgao
x: Distancia & origem da barra
h: Coeficiente de aproveitamento (%)
N.P.: N&o procede
Verificacdes desnecessarias para o tipo de perfil (N.P.)
® A verificagdo néo sera executada, j& que ndo existe momento fletor
® N&o ha interagdo entre o momento fletor e o esforgo cortante para nenhuma combinag&o. Assim a verificagdo ndo sera executada.
© N&o ha interagéo entre o esforgo axial de compress&o e 0 momento fletor para nenhuma combinag&o. Assim a verificagdo n&o sera executada.
@ A verificagdo néo é necesséria, ja que nAo existe momento torsor.
© A verificagdo ndo sera executada, j& que néo existe esforgo axial de tragéo.
© N&o ha interagéo entre o esforgo axial de tragdo e o momento fletor para nenhuma Assim a verificagdo n&o sera
@ A verificagdo néo sera executada, ja que néo existe esforgo axial de compress&o,
® A verificagdio ndo sera executada, ja que ndo existe esforgo cortante.

2.4.- Ligacdes

2.4.1.- Referéncias e simbologia

Para a representagcdo dos simbolos de soldas consideram-se as indicagbes da norma ANSI/AWS A2.4-98
'STANDARD SYMBOLS FOR WELDING, BRAZING, AND NONDESTRUCTIVE EXAMINATION'.

Método de representacédo de soldas

Conforme a figura 2 de ANSI/AWS A2.4-98 e os tipos de soldas utilizados neste projeto, desenvolve-se o
seguinte esquema de representacdo de uma solda:
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Referéncias:

: seta (ligacdo entre 2 e 6)

: linha de referéncia

: simbolo de solda

: simbolo solda perimetral.

: simbolo de solda no local de montagem.

: linha do desenho que identifica a ligagcdo proposta.

: profundidade do bisel. Em soldas em angulo, é o lado do cordéo de
solda.

(E): tamanho do cord&do em soldas de topo.

L: comprimento efetivo do corddo de solda

D: dado suplementar. Em geral, a série de eletrodo a utilizar e o
processo pré-qualificado de solda.

NoOuhrWNER

A informacdo relacionada com o lado da ligagdo soldada a qual aponta a seta, coloca-se por baixo da linha
de referéncia, enquanto que para o lado oposto, indica-se acima da linha de referéncia:

% % os %

Onde:
OS(Other Side): é o outro lado da seta

AS(Arrow Side): é o lado da seta
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Referéncia 3

Designacao

llustracao

Simbolo

Solda de filete

N

Solda de topo em 'V' simples (com chanfro)

Solda de topo em bisel simples

Solda de topo em bisel duplo

Solda de topo em bisel simples com chanfro de raiz largo ||

v
4
K
%

Solda combinada de topo em bisel simples e em &ngulo

Solda de topo em bisel simples com lado curvo

2.4.2.- Verificagbes em placas de ancoragem

Em cada placa de ancoragem realizam-se as seguintes verificagcdes (assumindo a hipdtese de placa rigida):

1. Concreto sobre o qual se apdia a placa

Verifica-se se a tensdo de compressao na interface placa de ancoragem-concreto é menor que a tensao

admissivel do concreto segundo a natureza de cada combinacao.

2. Parafusos de ancoragem

Resisténcia do material dos parafusos: Decompdem-se os esfor¢cos atuantes sobre a placa em esforgos
axiais e cortantes nos parafusos e verifica-se que ambos os esforcos, isoladamente e com interacédo
entre eles (tensdo de Von Mises), produzem tensdes menores que a tensdo limite do material dos

parafusos.

Ancoragem dos parafusos: Verifica-se a ancoragem dos parafusos no concreto, de forma que nédo se
produza deslizamento por falta de aderéncia, arrancamento do cone de ruptura ou fratura por esforgco

cortante (esmagamento).

Esmagamento: Verifica-se se em cada parafusos ndo se ultrapassa o esfor¢o cortante que produziria o

esmagamento da placa contra o parafuso.
3. Placa de ancoragem

Tensbes globais: Em placas com balangos, analisam-se quatro se¢cbes no perimetro do perfil, e
verificam-se em todas elas se as tensfes de Von Mises sdo menores que a tensdo limite, de acordo com

a Norma.
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Flechas globais relativas: Verificam-se os balangcos das placas para que ndo aparecam flechas maiores

que 1/250 do balanco.

Tensdes locais: Verificam-se as tensdes de Von Mises em todas as placas locais nas quais tanto o perfil
como os enrijecedores dividem a placa de ancoragem propriamente dita. Os esforcos em cada umas das
subplacas obtém-se a partir das tensfes de contacto com o concreto e as axiais dos parafusus. O

modelo gerado resolve-se por diferencas finitas.

2.4.3.- Memoria de calculo

2.4.3.1.- Tipo 1

a) Detalhe

Dimensdes Placa = 150x200x7 mm ( A-36 )
Parafusos = 4@12 mm, ISO 898.C4.6
Escalal:20

55 40 55

gl [« <84 T
e | [ |98
ol |. OSX\L
30 90 30
S>>
/150 —/

Espessura placa base: 7 mm

Lo

Detalhe Ancoragem Parafuso

Solda

/ Placa base

Concreto de regularizacdo
60 d

Orientar ancoragem ao centro da placa

Parafuso: @12 mm, ISO 898.C4.6

/——300

Concreto: C20, em geral

b) Descrigcdo dos componentes da ligacédo

Elementos complementares
Geometria Furos Aco
Peca Largura | Altura | Espessura - Diametro . f, f,

Esquema (mm) | (mm) (mm) Quantidade (mm) Tipo (MPa) | (MPa)
¢} O

Placa base . 150 200 7 4 12 A-36 250Mpa | 250.0 | 400.0
o (e}

150
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c¢) Verificagédo

1) Placa de ancoragem

Referéncia:
Verificacéo Valores Estado
Distancia minima entre chumbadores: Minimo: 36 mm
3 diametros Calculado: 91 mm Passa
Distancia minima chumbador-borda: Minimo: 24 mm
2 diametros Calculado: 30 mm Passa
Comprimento minimo do parafuso: Minimo: 15 cm
Calcula-se o comprimento de ancoragem necessario por aderéncia. Calculado: 30 cm Passa
Ancoragem chumbador no concreto:
- Tragéo: Méaximo: 15.86 kN
Calculado: 2.72 kN Passa
- Cortante: Maximo: 11.1 kN
Calculado: 0.56 kN Passa
- Tragédo + Cortante: Méaximo: 15.86 kN
Calculado: 3.53 kN Passa
Tracdo chumbadores: Maximo: 24.41 kN
Calculado: 2.72 kN Passa

Tensao de Von Mises nos chumbadores:

Maximo: 216 MPa

Calculado: 25.9375 MPa | Passa

Esmagamento chumbador na placa:
Limite de esforgo de corte em um chumbador atuando contra a placa

Maximo: 47.25 kN
Calculado: 0.56 kN

Passa

Tenséo de Von Mises em secdes globais:
- Direita:
- Esquerda:
- Acima:
- Abaixo:

Maximo: 250 MPa

Calculado: 32.5182 MPa | Passa
Calculado: 32.3184 MPa| Passa
Calculado: 138.916 MPa| Passa
Calculado: 138.916 MPa| Passa

Flecha global equivalente:

Limite da deformabilidade dos balancos Minimo: 250
- Direita: Calculado: 2384.08 Passa
- Esquerda: Calculado: 2525.33 Passa
- Acima: Calculado: 387.836 Passa
- Abaixo: Calculado: 387.836 Passa
Tensao de Von Mises local: Maximo: 250 MPa
Tens&o por tragéo de chumbadores sobre placas em balango Calculado: 0 MPa Passa

Todas as verificagbes foram cumpridas
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d) Quantit.
Placas de base
. . Dimensbes Peso
Material Elementos uantidade
< (mm) (kg)
Placa base 1 150x200x7 1.65
A-36 250Mpa
Total 1.65
. Parafusos de ancoragem ‘ 4 @12 -L =339 + 137 1.69
ISO 898.C4.6 (liso)
Total 1.69
2.4.3.2.- Tipo 2
a) Detalhe
Dimensdes Placa = 150x200x7 mm ( A-36 )
Parafusos = 4@12 mm, I1SO 898.C4.6
Escalal:20
55 40 9% Detalhe Ancoragem Parafuso
@ S Sjk T Solda
/ Placa base
R I: g § § Concreto de regularizacdo
© 300 ) :0 8* \L - Parafuso: @12 mm, ISO 898.C4.6
S>> s
/150 —/ - g e
Espessura placa base: 7 mm 60 J\ 2 ) f::q“
& Concreto: C20, e-rn ;;:r‘a\ -
Orientar ancoragem ao centro da placa
b) Descrigcdo dos componentes da ligacédo
Elementos complementares
Geometria Furos Aco
Peca Largura | Altura | Espessura . Diametro . y f,
Esquema (mm) | (mm) (mm) Quantidade (mm) Tipo (MPa) | (MPa)
(@] ]
Placa base | 150 200 7 4 12 A-36 250Mpa | 250.0 |400.0
(¢} (¢}
150
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c¢) Verificagédo

1) Placa de ancoragem

Referéncia:
Verificacéo Valores Estado
Distancia minima entre chumbadores: Minimo: 36 mm
3 diametros Calculado: 91 mm Passa
Distancia minima chumbador-borda: Minimo: 24 mm
2 diametros Calculado: 30 mm Passa
Comprimento minimo do parafuso: Minimo: 15 cm
Calcula-se o comprimento de ancoragem necessario por aderéncia. Calculado: 30 cm Passa
Ancoragem chumbador no concreto:
- Tragéo: Méaximo: 15.86 kN
Calculado: 2.35 kN Passa
- Cortante: Maximo: 11.1 kN
Calculado: 0.17 kN Passa
- Tragédo + Cortante: Méaximo: 15.86 kN
Calculado: 2.6 kN Passa
Tracdo chumbadores: Maximo: 24.41 kN
Calculado: 2.34 kN Passa

Tensao de Von Mises nos chumbadores:

Maximo: 216 MPa

Calculado: 20.9531 MPa | Passa

Esmagamento chumbador na placa:
Limite de esforgo de corte em um chumbador atuando contra a placa

Maximo: 47.25 kN
Calculado: 0.17 kN

Passa

Tenséo de Von Mises em secdes globais:
- Direita:
- Esquerda:
- Acima:
- Abaixo:

Maximo: 250 MPa

Calculado: 21.0689 MPa | Passa
Calculado: 26.2782 MPa| Passa
Calculado: 121.165 MPa| Passa
Calculado: 121.165 MPa| Passa

Flecha global equivalente:

Limite da deformabilidade dos balancos Minimo: 250
- Direita: Calculado: 14301.2 Passa
- Esquerda: Calculado: 8956.41 Passa
- Acima: Calculado: 436.98 Passa
- Abaixo: Calculado: 436.98 Passa
Tensao de Von Mises local: Maximo: 250 MPa
Tens&o por tragéo de chumbadores sobre placas em balango Calculado: 0 MPa Passa

Todas as verificagbes foram cumpridas
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d) Quantit.
Placas de base
. . Dimensbes Peso
Material Elementos uantidade

5 (mm) (kg)

Placa base 1 150x200x7 1.65
A-36 250Mpa
Total 1.65
. Parafusos de ancoragem ‘ 4 @12 -L =339 + 137 1.69
ISO 898.C4.6 (liso)
Total 1.69
2.4.4.- Quantit.
Placas de base
. . Dimensbes Peso
Material Elementos uantidade

i (mm) (kg)

Placa base 30 150x200x7 49.46
A-36 250Mpa
Total 49.46
. Parafusos de ancoragem ‘ 120 @12 -L =339 + 137 50.72
1SO 898.C4.6 (liso)

Total 50.72
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