§i PREFEITURA MUNICIPAL DE PINDAMONHANGABA

ESTADO DE SAO PAULO
GABINETE DO PREFEITO

Pindamonhangaba, 15 de outubro de 2014.
Oficio n.° 2177/14 — GAB

Prezado Presidente,

Em resposta ao requerimento n.° 1993/2014, de autoria do ilustre Vereador
José Carlos Gomes, 0 qual solicita informagdes sobre a obra da cobertura lateral da
feira, informamos conforme reportado pela Secretaria competente, que a referida
obra encontra-se em Processo Licitatério, segue em anexo projeto solicitado para
analise do nobre Edil.

Aproveito a oportunidade para renovar protestos de estima e distinta

consideracéo.

Camara de Vereadores de Pindamonhangaba
0000002868 -2014 17/10/2014 3:25:41 PM
Interessado (a):  JOSE CARLOS GOMES

Assunto:  Resposla av Reqguerimento
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Exmo. Sr.

Ricardo Alberto Pereira Piorino

Presidente da Camara Municipal de Pindamonhangaba
Nesta

PREFEITURA MUNICIPAL DE PINDAMONIHANGABA
Avenida Nossa Senhora do Bom Sucesse. 1400 - CEP 12420-010 - Pindamonhangaba - SP.

Fone(12) 3644.5826/5827/5828 TFax: (12) 3644-5807 Site: www . pindamonhangaba.sp. gov.br

li-mail; gabinetefdpindamonhangaba.sp.gov.br
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CALCULO ESTRUTURAL E FUNDAGAO
G E AC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D ~ CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubate/SP
Telefone/Fax; (12) 3632-0448 - E-mail: ceaceng1@uol.com.br  Cep: 12010-600

LAUDO

INTERESSADO: PREFEITURA MUNICIPAL DE
PINDAMONHANGABA

ASSUNTO: ANALISE DA ESTRUTURA DO MERCADO
MUNICIPAL DE PINDAMONHANGABA PARA EXECUTAR
FECHAMENTO LATERAL.

195.439.349/0001»4@
CEAL - Caleulo Estratural e
fuidacic §/C Ltda
Av. Jusceling K. de Oliveira, 541
Centry/ CEP 12.010-600
! Taubaté /5P __,,....l

..........

Junho/2014




CALCULO ESTRUTURAL E FUNDAGAO

C EAC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.345/0001-48

Avenida Juscelino Kubitschek de Cliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng!1@uol.com.br  Cep: 12010-6G0

ASSUNTO: Analise da Estrutura analise da estrutura do mercado municipal de
pindamonhangaba para executar fechamento lateral.

Prezados Senhores,

Apresentamos a seguir o parecer Final referente ao LAUDO TECNICO CONCLUSIVO
acima referenciado.

Atenciosamente,

Anténio Carlos Guimaraes Silva
CREA 0601571170




CALCULO ESTRUTURAL E FUNDAGAQ

CEAC f ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D —~ CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Olivelra, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceacengi@uol.com.br  Cep: 12010-800

| SUMARIO
e OBUETIVO oo e e 3
' - ANALISE DA COLUNA EXISTENTE SOB EFEITO DO VENTO ..ot 3
- _ANALISE DOS PORTICOS ADICIONAIS PARA TRAVAMENTO DA ESTRUTURA
EXISTENTE oo ee e s e saee s s e as e e bb 31 bbb 8
. _ANALISE DO PORTICO LONGITUDINAL COM TRAVAMENTO ........cccooeinirmricinane. 22
5.DIMENSIONAMENTO DA MARQUISE .....c....cccccmmiisissimmsicnimss s 70
CVIGAS DE SUPORTE PARA A MARQUISE......ccccoooomsireoosmesoerssssstssmssesesses s 78
G ONCLUS A oo et ee et et A e R b 86
7.1 ANALISE DA ESTRUTURA EXISTENTE PARA INCLUSAO DO FECHAMENTO
| LATERAL e isoeins s 0 86
7.2 SOLUGAOD ... ooeoereeee v s s b 86
|

R Tt 1A wteral e

65,439,249 /0001-48]




CALCULO ESTRUTURAL E FUNDAGAQ
ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail; ceaceng1@uol.com.br  Cep: 12010-600

1. OBJETIVO
O objetivo deste trabalho é apresentar o LAUDO TECNICO CONCLUSIVQ sobre 1
Anadlise da Estrutura analise da estrutura do mercado municipal de Pindamonhangzta

para executar fechamento lateral.

2. ANALISE DA COLUNA EXISTENTE SOB EFEITO DO
VENTO

Com o fechamento lateral iremos acrescentar esforgos pelo qual o calculo da

estrutura existente nao foi considerado.

imagem: Coluna lateral

Imagem: Coluna lateral sob efeito do vento

3




CALCULO ESTRUTURAL E FUNDAGAQ
_ ANTONIO CARLOS GUIMARAES SILVA

CREA; 157.117/D - CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Qliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax; (12) 3632-0448 - E-mail: ceaceng1@uol.com.br Cep: 12010-600

I.-llIIlIl---.-l-IIllIlIIIIIIIlI---IIIl---IIlII-lIllllllI-IIIl--IIIIIIIII-IIIIIIIIII

Imagem: Deslocamento no topo da coluna lateral

0z

Imagem: Tensdes atuantes na coluna

T mCale / ANALISE t
:

;vanile Engenharia Luda. versio 2008 |

Pata: 03/06/14

! Gmpresa; PM.P
Hora: 09:41:32

wpd. da Empresa: AV NOSSA SENHORA DAS GRACAS 1400
Yera: REFORCO PARA FECHAR LATERAL
Zliente: PLMLP
tespensavel: AL CARLOS
ioArquive: C:\MCalc20l4\pindamercado’\PL

5439.349/000148)

CEAC - CAlculq Estrutural e

T U ARACTERISTICAS PRINCIPATS

s VT»‘.’;Q'
MAMETS dB NOS v uves . oaveearoote . 4 AV']USCEHHOK& |
Ihirore de DATLAS .o oeeve v 3 . Centro - (,E ‘uj i

4 1 Taubaté/SP ]




CALCULO ESTRUTURAL

E FUNDAGAO

CEAC

CREA: 157.117/D — CNPJ C5.

ANTONIO CARLOS GUIMARAES SILVA

439.349/0001-48

Avenida Juscelino Kubitschek de Qliveira, n° 541 - Bairro Centro - Taubaté/SP

Telefone/Fax: (12) 3632-0448 - E-mall: ceaceng}@uol.com.br

2. COORDERADAS DOS NOS

NS | b e Y 1
jomm [rm e | == i
i 1 | ~1229 | ~979 |
! 2 j -l22@° 1 =707 |
| 3 1 -1223 i —-436 1
| 4 ! -1229 | -165 |

3, CONECTIVIDADES E PROPRIEDADES DAS BARRAS

Cep: 12010-600

6. BCOES NAS BARRAS

Fergas em kgi
Momentos em kgf.cm
to de aplicagdo em cm

5

Area { cm2 )
Inércia | cmd )
E { kgf/cm2 )
| Barra | N& i | K& § | Area | Inércia | E |
| = |mmm | = [ e | e e Jmmmmmm 1
| i 1 2 | 110 6828 | 2100000 |
i 2% 31 4 4 0z | 6828 | 2100000 |
f 3" 2 3] 118 | 6829 | 2100000 |
O sinal * indica: 3arza de PORTICC
4. NOS VINCULADOS
Convencao : 1 - Desloc. Restringide
0 - Pesloc. Livre
'K'~ Apoic Elastico
'u'~ Cedimento de Apoic
| N6 | Restr X | Restr ¥ | RestrM | Ced X | Ced¥Y | CedM |
| = o e [ fmmm e [ mre |=rmrmm e | = 1
! 1] 1 1| 1] ! O 01
S. ALOES NODAIS
—————————— Sem hgdes Hodais ~———-----




CALCULO ESTRUTURAL E FUNDAGAD

C E ACQ ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.348/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Talefone/Fax: (12) 3632-0448 - E-mail: ceacengl@uol.com.br  Cep: 12010-600

6.1 lo. Estade de Agdes: Estadol

| Rarra | Tipo | Agdc inl | agdc fim | Inicie | Fim |
; | == f-—mm | mmmm e | e e | e |
1 | 21 3 7,00 | 7.00 | o Lbarra |
| ] 3 31 7.00 1 7.00 | 0 Lbarra |

iCorbinacdc| Gama | Estado I Gama | Estado 1
---------- R e e jmmm e | s e |
Comb. 1 1 1.40 | Estadol | | |

< 1 la. COMBINACAG: Combkinagdo 1

Estadol coef. Pender.=1.40
psI1 =1.00

7.1.1 Deslocamentos Nodals - Eixes Glokais

s Cesloc. x{cm) Desloc. y(em} Giro (rad*1000)
_ 0.0000 0.000000 0,000000
£ -4.4098 0.000000 0.029254
3 -14,2216 0.000000 0.040631
4 -25.5768 0.000000 0.042256

‘ 7.1.2 Esforcos nos exXtremos das barras - Eixps Locails

BARRAS DE PORTICO
Barra N6 Normal (kgf) Cortan.{kgf) Momen,. {kgf .cm) Compr. {cm)

1 1 0 -5318 -2885976 271
2 0 5318 1442988
2 3 0 -2659 -360748 271
4 0 0 ~0
. 3 2 d -5318 -1442987 271
: : 0 265 360749 " ) .
' 3 9 05.439.34970001-48)
. N Pl [} .
7.1.3 Reagdes Nodais - Bixos Globais CEAC-- ;'::\i ’6 ] Egtratural e
s h Seg s ‘.
) Ha Horizontal {kgf) vertical (kgf) Momento (kgf.cm) Fi X = N .‘,‘..‘ Lt(id
' 1 3799 0 —2061412 Av. ]US(«E . o TV, 541

é Centre - LI .'];;4.})}105[300
T L Toubaté/SP |




CALCULO ESTRUTURAL E FUNDAGAO

C EAC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05,439,349/0001 48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng?@uol.com.br  Cep: 12010-600

§. ENVOLTORIA DE MAXIMOS E MINIMDS

8.1 Deslocamentos Nodais

Deslocamentos em cm
Giros em rad*1C00

Né Desloc. X Desloc. ¥ Giro
MAX MIN MAX MIN MAX MIN
1 0.0000 0.0600 0.0000 0.0000 0.0000 0.00060
2 -4.4098 -4,4098 0.0600 0.0000 0.0293 0.0293
3 -14.2216 -14.2216 0.0000 G.0000 0.0406 0.0406
4 -25.5768 -25.5768 0.0000 0.0000 0.0423 0.0423

8.2 Solicitagdes nos Extremos das Barras (Eixos Lccais)
Forgcas em kgf
Momentos em kgf.cm

BARRAS DE PORTICO

Jarra Wo Normal Cortante Momento Lbarra
MAX MIN MAX MIN MAX MIN fem)
1 1 0 0 -5318 ~-5318 -2885976 -28859786 271
2 0 0 5318 5318 1442988 1442988
2 3 o] 0 -2659 -2659 -360748 -3607483 271
4 o C G 0 -Q -0
3 2 g g ~5318 -5318 -1442387 -1442987 271
3 ] G 2659 2659 360749 360749

8.3 Reacdes Nodals - Eixos Globais
No Horizecntal( kof) Verticall kgf) Momento(kgf.cm}

la. Cmb. i 3799 0 -2061412

8.4 Reagdes Nodals dcs Estados de Agdes Isoiados - Eixos Slobais
lo. Zstado de Ag¢des: Estadol

No Horizontal (kxgf) Vertical {kgf) Momento (kgf.cm)
1 3799 0 2061412
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3. ANALISE DOS PORTICOS ADICIONAIS PARA
TRAVAMENTO DA ESTRUTURA EXISTENTE

Segue abaixo as consideragdes dos pérticos adicionais para travamento da

astrutura existente,

120,

iy
PLLLD

Imagem 5: Pértico transversal principal

e, 541
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CALCULC ESTRUTURAL E FUNDAGAC
ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/0 — CNPJ 05.439,349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng1@uol.com.br Cep: 12010-600

mCalc / ANALISE

Stabile Engenharia Ltda. Versdo Z00¢&
Empresa: PREFEITURA MUKICIPAL PINDAMONHANGARL Data: 03/06714
End. da Empresa: AV NOSSA SENHORA DO BCM SUCESSO , 1400 -SEDE Hora: 09:46:%%

Obra: REFORCC PARA FECEAMENTO LARERAL DO MIRCADAO MUNICIPAL
Cliente: P.M.PINDA

Responsavel: ENG A.CARLOS

Arquive: C:\MCalecZ014\pindamercado\VIGA TRANSVERSAL H853 stravato

1. CARBCTERISTICAS PRINCIPAIS

Namero de nds ..., 51
Nimero de barras ............... a2
Nimero de nds vinculados ....... 4
Nimero de estados de agdes ..... 2

Numero de nds e barras carregadas

| Estado | Nome | HNC i NBC |
| e e e e e [mm e |=m i
] 1 |  Estadol | 5 |13 }
| 2 | Estado? 1 | 14 |

2. COORDEHADAS D05 NOS

| N6 | X | Y |
[ s e fommm e |
| O -4 | 4 |
| 2 508 | q 1
| 301 =1229 | 4 |
| 4 ! 1733 [ |
| 5 -4 i =156

| 6 | -1229 } ~68 |
| 7] 1733 | -68 |
1 g | 508 | =156 |
| 2 | =208 | 4 |
I 12 | -1024 | 4 |
| 1 | ~-820 4 |
| 12 | -616 4 t
| 13 Y -412 4 !
| 14 1 713 4 |
| 15 | 1529 i 4 |
| 16 | 1325 | 4 |
| 17 1 1121 | 4 |
| 18 | 917 ] 4 |
| 19 ! ~-1024 ] -82 b
| 20" -208 [RE N |

| 210 =412 | ~128

1 2% i -BlE -112

H 23 i -8Z20 ! -97

i 24 713 Io-141 |
| 25 | 1529 | - B2 |
] 26 | 1325 | -97 I
| 27 1 1121 | =112 |
i 28 917 | =126 |
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29 | 252 | 1 |
30 | 252 | =156 |
31 ) -4 | =74 |
32 508 | =74 |
33} -1229 | -10286 }
34 ) 1733 | -1026 I
35 1 -4 i ~1026 I
36 1 508 | -1026 I
37 4 1733 | -590 |
38 ¢ -1229 | -840 I
39 508 | -590 |
40 | -4 b -5%0 H
41} -1229 boo=T124 i
42 1 1733 | =724 1
43 | -122% boo-172 |
44 | -1229 | -485 |
45 | -~1229 i -381 |
46 | -~1229 boo=277 |
47t 1733 {1 -485 |
48 1 1733 i =172 |
49t 1733 [ |
50 1 1733 i -381 |
51t 252 | =373 |

T UONECTIVIDADES E PROPRIEDADES DAS BARRAS

Area { cm2 )
Inércia { cm4 )
E { kgf/cn2 )
Barra | N& i | Né& 3 | Area | Inércia | E [
------- J e i [ | o |
1 1 29 | 11 - | 2100000 |
2 3 1| 11 4 - | 2100000 |
3| 21 14 | 11 - | 2100000 |
' § | 3 6 | - | 2100000 |
5 | 6 | 19 | 11 -] 2100000 f
6 | 7 4 | 6 | - | 2100000 |
7 8 | 24 | 11 | -~ | 2100000 |
8 | 3 10 | 11 - | 2100000 |
9 10 ¢ 11 | 11 | - | 2100000 |
10 | 11 12 | 11 - | 2100000 |
11 12 ) 13 | 11 - | 2100000 |
12 | 13 | 9 | 11 - | 2100000 |
13 | 15 | 4 | 11| - | 2100000 |
14 | 16 | 15 | 11 | - | 2100000 |
15 | 17 | 16 | 11 - | 2100000 |
16 1 18 | 17 | 11 | -1 2100000 |
17 | 14 18 | 11 | -} 2100000 |
18 | 20 1 3 i 11 | - | 2100000 1}
19 | 21 4 20 | 11 ] - | 2100000 |
20 1 22 | 21 | 11 ~ | 2100000 |
21 | 23 | 22 | 11 ) - | 2100000 |
22 | 19 | 23 | 11 | - | 2100000 |
23 | 25 | 7 11 1 - | 2100000 |
24 | 26 | 25 | 111 - | 2100000 |
25 | 27 | 26 | 11 | - | 2100000 |
26 | 28 | 27 | 11 | w | 2100000 |
27 | 24 | 28 | 11 | - | 2100000 |
28 | 30 | 8 | 11 4 - | 2100000 I{¢y N v 0 Ql
29 | 3 19 | 12 | - | 2100000 Igﬁg 4’3(} ";4'9’ ﬂ 4’
30 | 19 | 11 4 é | - | 2100000 | ;
3| 111 22 6 | -1 2100000 | wm'mn fmm‘mmi@
32 | 22 1 13 4 6 | - 1 2100000 | -_‘, Citda
33 4 13 20 | 6 | - | 2100000 |
344 20 | 1 6 | < 12100000 | Ay, JUs ‘u d¥ Trhveira, 541
35 | 5 29 | 15 | -1 2100000 | {
35 | 29 | g8 | 15 | -] 2100000 | Cents 2. )10 600
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| T 2 24 g | - | Z1C0000 |
i 38 7 24 18 i 6 i - | 2100000 |
i 39 | 18 | 27 6 i - | 2100000
! 40 27 16 | [ - | 2100000
| 4% 1 16 1 25 | 6 | - 1 2100000 |
1 42 25 4 | 12 - 21¢e000 |
| 3 1% | 10 | 6 | - ' 2100000
| 44 | 23 11 | & | - 21C0000 |
| 45 i 22 12 5 | -1 2100000 |
i 46 | 21 | 13 61 - | 21c0000
| 47 20 | 9 | 6 1 - 2100000 |
| 48 | 30 29 | B | - ! 2100000 |
| 49 | 24 | 14 | 6 ! - [ 2100000 |
i SO 28 | 18 | 6 | -~ | 2100000
i Sl 27 | 17 6 i - | 2100000
! 52 26 1 16 | 6 | - | 2loooo0
| 53 25 1 15 1 [ - v 2150000 |
i 54 | 29 2 110 - 1 21¢0000 |
| 55+ 43 5 | 142 8744 1 2100000 |
| 567 37 1 47 142 | 8744 1 2100000
| 57+ 2 1 32 | 142 | 31930 | 2100000 |
| 58*| g | 32 | 142 | 31930 | 2103G000 |
| 59+ 36 | 39 142 8744 | 2100000 |
! 63| 1 31 | 142 1 31930 1 21c0000 |
| 6% 31 5 | 142 | 31830 1 23100000 |
| 62%] 39 | 8 | 142 31330 | 2100000 |
i 63* | 33 | 41 142 4 8744 | 2100000 1
! bg™ 34 42 142 ¢+ 8744 | 2100000
| £S5 | 35 4 40 142 §744 1 2100000 |
i 66* | 40 1 5 | 142 €744 | 2100000
| E7*| 11 38 | 242 ¢ 8744 | 2100000 |
| 65~ 1 42 ¢ 37 | 142 8744 | 2100000 |
! 69* 38 | 44 | 142 | 8744 | 2100000 |
| T0*1 44 | 45 i 142 i 8744 | 2100000 }
| T 45 46 | 142 8744 | 2130000
| 72+ 46 43 142 8744 | 2100000
i 73" 48 | 71 142 | 8744 | 2100000 |
f 747 | 49 48 | 142 8744 | 2150000 |
; 75*% | 50 | 49 | 142 ¢ 8744 | 2100000 |
| 76+ 47 | 5C | 142 | §744 | 2100000 |
| 17 51 30 | 1.1 - | 2100000 |
| 78+ 40 | 38 20 877 | 2100000 |
| T 40 | S1 % 25 | £77 1| 2100000
| 80~ 3 51 t 20 | £77 | 2100000 |
! B1l*] 517 39 T 20 ] €77 | 2100000 |
| g2=1 51 8 | 20 | 677 | 2100000
0 sinai * indica: Barra de PORTICO
4, NOS VINCULALOS
Convencdo : 1 - Desleoc. Restringide
0 - Desloc. Livre
'K'~ Apoio Eléstico
'u’ - Cedimente de Apocio
| Né | Restr X | Restr Y | Restr 4 | Ced X | Ced Y | Ced M
------ | mmm s m | mm i —m e | e mmm m o m e | s | mm e s
: 33 | 1 11 o 0| 0 0
| 34 | 1 | 11 01 0 0 | [
| 35 | 11 1 0 0| [V 0 |
} 36 | 11 1 oo 0 0| 0

5. ACOES NODAILS
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Forgas em kgf
Momentos em kgfcm

5.7 To. Estade de Agdes: Estadel
| nNco ! Forga X | Forga Y | Momento |
i | = jrm e [ | == |
; | By 0 \ o i 0 |
i | 1o 0 | 5211 | 0|
i | 201 0 | 5211 | 0|
! o3y 0 | 3670 | o |
! | 4 1 0 | 3670 | 0 |
I m m ee ke e e et et e o s e & 8 st o m T oy Tw A s
$.2 Yo Estado de Agdes: Estado?
e Forga X | Forga Y | Momento |
R i i bdtdadeded [ e = | mmmmm e |
S 0 | 0 } 0

Gy

' 5. aCLES NAS BARRAS

Forgas em kgf
Momentos em kgf.cm
Pto de aplicagao em cm

£.1 Jo. Estade de Ag¢ées: Estadol

| hsrra | Tipo | Agde ini | Agde fim | Inicio | Fim ]
[ = o | === | e e fommm e fmm [ |
1 4 3 7.00 | 7.00 | 0 | Lbarra |
| 53 } 31 7.00 | 7.00 1} 0 | Lbarra |
| 69 t 3| 7.00 | 7.00 | 0 | Lbarra |
| 70 3 7.00 t 7.00 | 01 Lbharra |
i 71 3 7,00 ) 7.00 | [V Lbarra |
| 72 3| 7.00 ¢ 7.00 1 o | Lbarra |
| [ 3 3.00 | 3,00 0 | Lbarra |
| 56 | 3 3.00 3.00 | 0 Lbarra |
| 74 3 3.00 | 3,00 | 0 | Lbarra |
| 75 3 3.00 | 3.00 |} 0 | Lharra |
1 7% | 3 3.00 3.00 | 0 | Lbarra |
1
I
I ¢.? 2o. Estado de Ag¢des: EstadoZ
| Barra | Tipo | Agdc ini | Agao fim | Inicic | Fim |
| == J = frm | mmmmm [mom e |
| q | 3 -7.00 | ~7.00 | 0 Lbarra |
| 55 | 3 -7.00 | -7.00 | 0 Lbarra |
| 69 | 3 | -7.00 1 «7.00 | 0 Lbarra |
| 0 3 | ~7.00 4§ ~7.00 | 01 Lbarra | . =7
P71 3 <100 =7.00 o1  Lbarra PO & 4393 /G{)@}AAS;
] 3204 3 ~7.00 1 -7.00 | 0| Lbarra |\ sk LR
6 30 0300 -3.00 01 warra lepacTe4Yeule Estrufural €
36 3 ~3.00 | ~3.60 | 0 Lbarra |84 S AR
74 3| -3.00 | -3.00 1 0| Lkbaarra 1‘ s el o/ v tida
15 3 -3.00 | -3.00 | oI Lbarra T ML ey
B3 -3.00 | -3.00 | 0 L fharea | Ay, Juscoli e GlLvers, 541
3 31 -3.00 | -3.00 | O Lbarra | Centri Py 600
———————————————————————————————————————————————————————————————————— - e t,‘ N .
‘ 5 i Taubaté/SP

.
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7. RESULTADCS

Combinagdes para Dimensionamento

|Combinagdo| Gama | Estado | Gama Estado |
fommmm | oo m o e e e [=rm——— [ o s i
| Comb, 1 ; 1.40 | Estadel | 0.00C Estado2 | |
| == [ i [ e === jromm e i i |
I Comb 2 0 0.00 | Estadeol | 1.40 | Estado2 |

|Combinagdol Psil | Estado | Psil | Estado |
[ i [ [ e frm I it e T |
| Comk 11 1.00 | Estadeol | 0.0C | Estado2 |
Jom o e [ == [ e == [ e e ]
| Comb 2 1 0.00 | Estadol | 1.0C ; Estado2 |
7.1 la. COMBINAGAC: Combinagao 1
Estadol Coefi. Ponder.=1.40 |
P3I1 =1.00
7.1.1 Deslocamentos Nodais - Eixos Globais
N Desloc. x({cm) Desleoc. y{cm) Giro {(zad*1000)
1 -4.791% 0.001016 0.0080141
2 -4.7825 0.034370 0.0gooy
3 -4 .8507 0.0323¢63 0.0000090
4 -4.,805% 0.031083 9.040060 !
5 -4,7843 -0.001733 -C.0C00157
& -4,8%10 0.011692 -0.063674
7 -4,8153 0.01177¢ 0.001518
8 ~4.7844 0.03156C ~(.000191
g -4.,8048 0.004756 0.0C6600
10 -4 ,8449 0.007302 J.045C000
11 -4 8390 ~0.041828 0.080000
12 -4,8285 ~0.016250 D.ocotoo
13 -4,.8180 ~0.029667 4.000000
14 -4.7877 0.028728 0.000000
is -4.803%6 0.033C6% 0.000000
16 -4 8012 0.044793 3.0C5000
17 ~-4,7970 0.033749 0.00C000
18 ~4,7829 0.038117 0,000000
19 ~4,B860 ¢.007302 0.000000
20 -4,78976 C.004756 0.000000
21 ~4.8155 ~0.029667 0.050000
22 -4.82%% -0.016250 0.000000
23 -4 85086 ~0.041828 G.000000
24 ~4.7878 0.G28728 0.0060000
25 -4,8085 0.033069 $.000000
26 -4 _B036 0.04479% 0.0060000
27 -4 7879 0.€32749 0.00C0C0
28 -4.7929 0.038117 D.L50000
29 ~-4.7907 0.014511 0.4000000
30 -4 ._.7847 0.014511 0.000000
31 -4 77824 ~-0.000324 0.000070 :
32 ~-4.7781 0.033000 0.000014
33 0,.0C00 . 0.000000 0.012187

13
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0.0000
0.0000
G¢.0000
-3.1413
-4,5560
~4.6298
-4.6334
-3.4275
-2.2882
-5.2490¢
-5.151¢
-5.4532
-5,4686
-3.6895
-4.6481
~4.4295
-4.,1177
-4, 7072

.0Q0000
.000000
.00Q000
L005357
.005321
.019129
.0038653
.003688
L.003713
,010418
.008595
.007870
.009144
.006640
.010488
.009205
007922
,0109%98

OO o0 OoO0O OO OO0 000 0COO0

CALCULO ESTRUTURAL E FUNDAGAO
ANTONIO CARLOS GUIMARAES SILVA
CREA: 157.117/D — CNPJ 05.439.349/0001-48

L 007212
L 013713
.014817
L005791
.007014
L002221
.QC4456
.009692
.006893
002957
.004323
L301475
.001098
.004686
.001768
.002488
.003522
.000522

1
OO0 C OO OO0 OO o

Esforgos nos extremos das barras - Eixos Locails

BARRAS DE TRELIGA

Normal {kgf}

119
2146
-846
5393
4085
5039
-576

954

954
1701
1701
2146
-384
-384
~673
-573
-846
2125
2485
2485
3054
3054
1335
-936
-936
-716
-716

33
~654

1864
-367

285
-243

198

556
-556

-77

94
=110

42
-180

253

oo O

Compr ., {¢cm)

256
204
204

72
205

72
205
204
204
2014
204
204
204
204
204
204
204
205
205
205
205
205
205
205
205
205
205
256
222
222
235
235
251
251
302
302
251
251
235
235
222
222

87
101
116
131

[05.449.

6/0001-48]

CEAC-Loifulo Estrutural e
FunblnS/C Luda
Av, Juseoiis 1 drQijveira, 541
Centro - SEP 12,010-600
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C EAC ANTONIO CARLOS GUIMARAES SHLVA
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47 0 145
48 o] i6d
49 0 145
50 3 131
51 4] 116
52 0 101
53 Q 87
54 1062 256
77 33 2546
BARRAS DE PORTICO
Barra N Normal (kgf) Cortan.(kgf) Homer. (kgf.cm) Compr. (cm)
55 43 -5101 2699 335158 i04
6 5101 —-3722 -0
56 37 ~5135 -573 250006 104
47 5135 135 -286984
57 2 ~7340 ~187¢ -0 78
32 T340 1970 -153698
58 3 ~7340 ~1971 ~315284 82
32 7340 1871 153831
5% 36 ~18336 -3407 0 436
39 18336 3407 -1485323%
60 1 ~7180 ~2189 -2 78
31 7180 2188 -170730
61 31 ~T180 ~-2189 170736 82
5 7180 2189 ~330202
62 39 ~1187Q 3939 1378715 434
3 11870 ~3939 332956
63 33 ~5101 ~-1324 0 302
41 5101 1334 -421175
64 34 -5135 -573 o} 302
42 5135 573 ~173284
65 a5 3705 ~-2504 0 436
40 ~3705% 2504 -1591605
66 43 -2053 2948 912950 434
5 2053 ~2948 356482
67 4% ~3i01 ~1394 421173 134
38 5101 1394 ~607659
&8 42 -5135 ~573 173286 134
37 5135 573 -2500086
69 38 ~-5101 -1394 607656 104
44 5101 371 -699751
70 44 ~5101 ~371 £88755 104
45 5101 ~653 ~655031
71 45 ~5101 652 6E3030 104
46 3101 -1676 ~563507
72 46 ~5101 1676 563505 104
43 5101 -269% -335158
73 48 ~5135 1181 123247 104
7 5135 -1181 2
14 45 ~5135 742 223595 1Q4
48 5135 ~1180 ~123251
75 S0 ~5135% 304 278183 104
49 5135 ~742 -223399
16 47 ~-5135 ~135 286983 104
50 5135 -304 -278180
78 a0 -406 300 85439 312
39 406 ~300 68083
79 40 7498 379 83217 336
51 ~7598 ~379 34197
80 5 ~8755 -1190 -16272 236
51 8755 110 ~Z0598
81 31 -921¢6 145 8002 336
ig 9216 ~145 40532
82 51 7823 ~117 ~21601 336
8 —=7823 117 ~17679

7.1.3 ReagCes Nodals - Eixos Glohals
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s Horizontal (kgf) Vertical (kgf) Momento (kgf.cm)
$z 995 ~3643 0
2 410 -3668 0
' i 1788 2646 b
I 36 2433 -13087 0
. 2a. COMBINAGAQ: Combinagdo 2
Estado? Coef. Ponder.=1.40
P3I1 =1.00
1.7.1 Deslocamentos Nodais - Eixos Globais
oo Dasloc. x(cm) Desloc. ylem) Giro (rad*1000}
: 5,1272 0.017947 -0.000145
2 5.1189 -0.017761 ~0.,000090
3 5.1878 -0.000943 0.000000
4 5.1463 0,000455 0.000000
b 5.1211 0.017902 0.000174
o 5.2253 0,000067 0.003325
; 5.1625 -0.000010 ~0,001626
. ] 5.1199 -0.017740 0.000200
9 5.1408 0.013897 0,000000
0 5,1818 0.020087 0.000000
1. 5,1758 0.065630 £.000000
| 12 5,1651 0.037334 0.000000
| 13 5,1543 0.049038 0.000000
| 4 5.1250 -0.011938 0,000000
05 5.1436 -0.008279 0.000000
1 g 5.1409 -0,027964 0.000000
i 5.1361 -0.016878 0.000000
8 5.1312 -0.023944 0,000000
.G 5.2015 0.020087 0.000000
RY¢ 5,1335 0.013897 0.000000
. 5.1511 0.049038 0.000000
v 5.1653 0.037334 0,000000
= 5.1861 0.065630 0.000000
: 246 5.1246 -0.011938 0.000000
i i 5.1522 -0.008279 0.,000000
' 26 5.1458 -0.027964 0.000000
27 5.1372 -0,016878 £.000000
28 5.1316 -0.023944 0.000000
29 5.1269 0.000985 0.000000
30 5.1205 0.000985 0.000000
3 5.1179 0.017925 -0,000069
] 5.1137 -0.017751 -0,000021
i3 0.0000 0,000000 -0.012518
11 0.0000 0.000000 -0.008415
o5 0.0000 0.000000 -0.014679
i 0.0000 0.000000 -0.015853
o 3.34B1 -0.000004 -0.006207
3 4,7081 0.000030 -0.007363
o 4.9535 -0,012321 -0.002378
A 4,9597 0.012295 -0.004768
gt 3.5330 0.000021 -0.,010041 \ s
12 2.4362 -0.000003 -0.007354 ey v 4 4
i3 5.5469 0.000060 0.007608 }1}52439, 9/@9%1“48‘1
qh 5,3396 0,000038 -0.,004672 oy .
a5 5. 6782 0.000045 -0,003824 CEAC - Li ulo Estrutirai ¢
4% 5,7301 0.000052 0.000747 N AP Toh & 1
a7 3.9373 -0.000006 ~0.005054 ey F‘l@sik'h*f‘(;ikg )
48 4.9817 ~0.000009 -0.001933 Ay, ]USI".t?if"" : & {Jiivelra, 541
; 19 4.7417 ~0.000008 -0.002731 . 0600
i 50 4.4009 ~0,000007 ~0.003833 Cen } LU0
- 5.0375 5.000837 0.000559 ! Taubat /5 ﬂ.”J
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CALCULO ESTRUTURAL E FUNDAGAO

C EAC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ £5.439.349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: {12) 3632-0448 - E-mail: ceaceng1@uol.com.br  Cep: 12010-800

7.2.2 Esforgos nos extremos das barras - Eixos Locais

Barra

00~ O s N

Barra

55

56

57

BARRAS DE TRELICA

Normal (kgf) Compr.{cm)

43

37
47

-35 256
~2204 204
1002 204
-264 72
~4085 205
121 72
821 205
=974 204
=974 204
~1744 204
-1744 204
2204 204
437 204
437 204
791 204
791 204
1002 2049
~2062 203
~2434 205
~2434 205
~3621 205
-3021 205
1751 205
1261 205
1261 205
992 205
992 205
-3 2586
674 222
-479 222
379 235
-294 235
250 251
~205 251
=595 302
595 302
94 251
-115 251
135 235
~-174 235
220 222
=310 222
0 87

-0 101

0 116

0 131

0 145

0 160

0 145

0 131

o} 11¢

0 101

0 87
~1044 256
=73 256

BARRAS DE PORTICO
Normal {(xgf) Cortan. (kgf) Momen. {kgf.cm)

~29 ~2699 ~335157
29 3722 1
q 597 -260427
-4 -159 299892
55 2122 ~24

17

Compr. (cm)
104
104

78
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ANTONIO CARLOS GUIMARAES SILVA
CREA:' 157.117/D — CNPJ 05.439.349/G001-48

Avenida Juscelino Kubitschek de Qliveira, n® 541 - Bairro Centro - Taubaté/SP

Telefone/Fax; (12) 3632-0448 - E-mail: ceaceng1@uol.com.br

Cep: 12010-600

32 -35 -2122 163376
58 B8 55 2123 339708 82
32 -55 -2123 -165587
R 36 11810 3645 -0 4136
39 -11810 -3645 15858020
2] 1 -119 2336 -1 78
31 119 -2336 182176
&l 31 -119 2335 -182182 82
5 119 ~2335 373692
62 39 5219 ~4220 ~1473206 434
8 -5219 4220 ~358196
63 33 -29 1394 0 302
41 29 -1394 421175
64 34 4 597 -0 302
42 -4 -597 180504
B 33 -11785 2680 -0 136
40 11785 -2680 1168675
E1 40 -5400 -3153 -%77038 434
5 5400 3153 -391544
6 41 -29 1394 ~121176 134
38 29 -1394 607656
68 42 [ 597 -180502 134
37 -4 -597 260427
4 38 -29 1394 ~607656 104
44 29 ~371 699753
G 44 ~-29 371 ~699754 104
45 29 €53 685032
71 45 ~29 -652 -683029 104
46 29 16786 563508
72 16 -29% -1676 ~563504 104
43 29 2699 335158
73 418 4 ~1157 ~143639 104
7 -4 1585 -0
74 19 [ ~718 -241500 104
418 -4 1157 143641
o 50 4 -280 -293586 104
49 -4 718 241501
m 47 [ 159 ~2%9893 104
3 -4 280 293588
T8 40 895 -321 ~81439 512
39 ~695 321 -72867
73 40 -8502 -409 -~10019%8 336
51 BS02 409 -37037
80 E 9030 120 17847 336
51 -9030 ~120 22409
81 51 9523 ~152 ~8130 336
39 -9523 152 ~42%47
82 51 -8715 123 22759 336
8 8715 -123 18503
".2.3 Reagdes Nodais - Eixos Glebais
Mo Herizontal (kgf) vertical tkgf) Momento (kgf.cm)
kR ~996 ~21 0
34 -427 3 -0
35 ~1915 -8418 -0
34 -2603 8435 -0

L VOLTORIA DE MAXIMOS E MINIMOS

3.1 Deslocamentos Nodais

DesloC. X

Deslocamentos em cnm
Giros em rad*1000

Y Giro

18

Desleoc.

fo Estmtural e
w0 L
xﬁ\ chiveira, 541
CEP 12\010 -600
uoatp/‘i“ I ,__1
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Barra

D 0 W N

MAX

Lﬂ-l:s-.b;.hufﬂU!UlUll\JwL-B-bLaJDClClDU"U\U‘l)‘U!U!LflLJ’lU"lJ"U"U"U"U"U‘lU‘lUlU'lUiU!UWU\LﬂU‘\U"U"U’IUanU‘!U‘!lﬂ

L1272
L1189
L1878
L1463
L1211
L2253
L1625
L1199
L1408
.1818
L1758
L1651
.1543
L1250
L1436
.1409
L1361
L1312
,2015
L1335
.1511
1653
.lael
L1246
L1522
.1458
L1372
L1316
L1263
L1205
L1178
L1137
.C000
L0300
.GSCo
L0000
L3481
L7081
. 9535
L9597
L5330
L4362
L5463
. 339¢
L6782

7301

L9373
L9817
L7417
L4009
L0375

CEAC

MIW

~4
-4
~4
~4
~&
~4
-4

~-4,

-4
-4
-4
-4
~-4

-4.
~4.
-4,

-4
=4
~4

-4,

-4

-4,
-4,

-4
-4

~4.

-4
-3

~4.

-4

-4,
-4,
0.
g,
0.
a.
~-3.
L5560

-4
-4

-4,
~-3.
~2.
-5.
-5,
~5.
~-5.
~3.
~-4.
-4,
-4,

-4

.2 Soclicitacdes nos

BARRAS DE

MAX
119
21486
1002
5393
4085

Normal

.79te6
L7825
L8507
L8059
L7849
L8910
L8133
7844
L8048
.8449
.8390
L8285
.8180
7877
8036
8012
L7970
L7929
L8660
7976
L8155
§299
8506
.7878
.80as
8036
L7970
L7929
7907
L7847
71824
7781
GOOG
000c¢
oooce
cono
1413

. 6298
6333
4275
2882
2490
1510
3532
4686
6895
6481
4295
1177
L7072

Extremos das Barras

TRELIGA

MIN
-35
2204
~8456
~264

~408%

5032

821
554
954

12z
-576
-974
~374

CALCULO ESTRUTURAL E FUNDAGAD

ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.349/0001-48
Avenida Jusceling Kubitschek de QOliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng1 @uot.com.br

MAX

0.0179
0.0344
0.0324
0.6301
¢.0173
0.0117
0.0118
0.0316
0.0139
0.0201
0.08656
0.0373
0.0490
0.0287
0.0331
0.0448
0.0337
0.0381
0.0201
0.0139
0.04%G
0.0373
0.0656
0.0287
0.0331
a.
c
0
0
0
0
o)
0
0
0
0
a
0
¢
0
0
0
0
o
0
0
0
o)
a
0
¢

448

L0237
L0381
L0145
L0145
L0179
L0330
L0000
.0C00
.0C06
.QCoc
L.C054
L0053
L0191
L0123
L0037
L0037
L0104
L0066
L0059
L00%l
L0068
L010%
L0082
0079
01:0

Lbar
{cm
ZSE
204
204
72

205

g

205
204

204

a

MIN

0.
=G,
L0009

c.
-0,

0.
L3000
-0,

0.

G,
..0_
L0162

~-C

-0

-0

=0,

n
—J.

-0

-0,
L0168
L0239

J.

0.
-0.
.0162
-0,
-0,
-0.
~0.

-0
-a

-0

-0

0

-0

-0,
¢.

0
0

-0
-0
-0

G

0
~-0.
-0

o

0010
0178

0005
o017
0001

0177
0048
0073
04.8

0287
0lle

L0083

02890

Q073
0048
0297

0418
0119
06083
0280

L0169
~0.

0.
L0010
-0.
L0178
0.

0239
001cC

0003

0000

0.0000
g.occo
e,

0.0000

g0oo

L0000

4123

L0039
.geoe

ceoo
0001

.00oo
L0000
¢.
L0000
L0000
Lotoo
-0,
L0008

0001

oooon

Cep: 12010-600

MAX

-C
-C

0

=0

=0,
. 0000
L0000
L0000
L0000
L4000
L0000
0000
L0000
L0000
L0000
0000
.0C00
. Q000
.Qooo
L0000
L0000
L0000
L0000
L0000
LCgo00
L0000
.0aoo
L0001
.0000
L0125
L0084
L0147
L0159
L0062
L0074
L0024
L0048
L0100
L0074
L0030
L0047
.0o18
L0011
L0051
.0o1g
.00z
L0038
.0005

[=3

[ RS ]

C OO0 DO C OO0 OO

| R S T Y S T SR [ S B B ) [ I T I B N |
DD OO OTOoO OO0 DO OOOD0 o

{Eixos Locais)

Fergas em kgf

19

.0001
.oomm
0.
.0aoo
-C.
~0.
L0018

0000

0002
0037

do02

HMomentos em kgf.cm

MIN

-0,
LCO0:

-0

0.

J.
~0.
~0.
~0.
L0002
.000¢
L0000
.000cC
L3000
L0000
L2000
L0000
L0000
L0000
.0C00
L3000
L0000
L0000
L0000
.ooto
LG000
.0coo
L0000
L0000
L0009
L3000
L0009
L0001
L0000
L0123
L0084
L0247
L0159
L0062
L0074
.0G24
L0048
L0100
.0074
L0030
L0047
L0018
L0011
.C051
L0019
L0027
.0C38
.000%

1
OOQDOOGOOOOODOOOOOFJOOOO

| A N L R I T S (N (N TR S B SN S |
DO DOONDOO OO OO0 OO0 OO0 oo

ccol

0GOC
0cog
cooz
0037
d016
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CALCULO ESTRUTURAL E FUNDAGAQ

C EAC__ f  ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D - CNP. 05.439.349/0001-48

Avenida Juscslino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Teiefone/Fax: (12) 3632-0448 - E-mail: ceacengt@uol.com.br

Cep: 12010-600

1-48)
rad e

B
a, 541

1701 -1744 204
1701 -1744 204
2146 -2204 204
437 ~384 204
437 -384 204
791 -673 204
791 -673 204
1002 -846 204
2125 -2062 205
2485 -2434 205
2485 -2434 205
3054 -3021 205
3054 -3021 205
1751 -133% 205
1261 -938 205
1261 ~-936 205
ag2 -7186 205
992 ~716 205
33 -73 256
674 -654 222
464 -479 222
379 -367 235
285 ~294 235
250 -243 251
198 -208 251
556 -595 302
595 -555 302
34 ~77 251
94 -115 251
135 -110 2135
142 -174 235
220 ~180 222
253 ~310 222
0 0 87
o] -0 101
0 0 1186
0 0 131
0 0 145
o} 0 160
4} 0 145
0 0 131
0 0 116
o 0 101
0 0 87
1062 ~1044 256
33 -73 256
BARRAS DE PORTICO
Né Normal cortante Momento Lbarra

MAX MIN MAX MIN MAX MIN (cm)

43 -28  -5101 2699  -2699 335158 -335157 104

6 5101 29 3722  -3722 1 -0
37 4  =-5135 597 -573 250006 260427 104
47 5135 -4 135 -159% 299892 286984

¥ 55  -7340 2122 1970 -0 -24 78
k3 7340 -55 1970 -2122 165576 -153698

4 55  -7340 2123 -1971 339708 -315284 82
iz 7340 -55 1971  ~2123 1536901 165587
36 11810 -18338% 3645  -3407 o -0 436
29 18336 -11810 3407 -3645 1589020 -~1485329

i 119  -7180 2336 -2189 -1 -2 78
3L 7180 119 2189  -2336 182176 -170730
31 -119  =71890 2335  -2189 170736 ~182182 g2

5 7180 119 2189  -2333% 373692 -350202 I
ag 5219 -11970 3939 -4220 1376715 -14732086 -

g 11970 -5219 4220  -3939 332956 -358196 Tij?; Eg {)!}
a3 -29  -5101 1394  -1394 0 0 3%%53& ; ¥ {)
11 5101 29 1394  -1394 421175 421175 .
“a 4 -513% 597 -573 0 -0 102 uke Estrut
12 5135 -4 573 -597 180504 -173284 ST Hﬁ}f&f{‘Eﬁﬁ

20 Av. Juscaii e Dtivel
S aeyivelr
. CE’I}{?‘H MNP 1on A
T RGN XLV A VR §]
1, T .
b Taupaté/Sp

00
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CALCULO ESTRUTURAL E FUNDAGAQ

ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/0 —~ CNPJ 05.439,349/00014-48
Avenida Juscelino Kubitschek de Oliveira, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceacengl@uol.com.br  Cep: 12010-600

€5 35 3705 -11785 2680 -2504 0 ~0 436
40 11785 ~3705 2504 -2680 1168675 -1091605
66 40 ~2053 ~5400 2548 ~3153 912350 -977038 434
5 5400 2053 3153 ~2948 366482 ~391544
67 41 ~-23 ~5101 1394 ~1394 421173 -421176 134
38 5101 29 1394 -1394 607656 -€07659
68 42 4 -513% 557 ~573 173286 ~180502 134
37 5135 -4 573 -597 260427 ~25000€
69 38 -29 ~5101 1394 -1394 £0765¢6 -607656 104
44 5101 29 371 -371 659733 -699751
70 94 -29 ~5101 371 -371 €9875%5 -699754 104
45 5101 29 653 ~-653 685032 -685031
71 45 ~29 ~5101 6352 -652 685030 -685029 154
46 5101 29 1676 -1676 563508 ~563507
72 45 -29 -5101 1676 -1676 5635095 -563504 104
43 5101 29 2699 -2699 335158 -3351586
73 48 4 ~513¢ 1181 ~1157 123247 -143639 104
7 5135 -4 1585 ~1182 2 -0
74 49 q ~-513% 742 ~718 223595 -241500 104
LT 5135 -9 1157 -1180 143641 ~123251
= 50 4 -32133 3014 ~280 278183 ~-283586 104
49 5135 ~4 718 ~742 241501 ~223598
1% 47 9 ~5135 159 -135 286983 ~299893 104
50 5135 -4 280 -304 293588 ~278180
78 40 695 -406 300 -3zi 854139 -91439 512
39 406 -685 321 -300C 68083 -72887
79 40 7958 ~-8%02 379 ~409 93217 -100198 3136
51 8902 -7998 409 ~-279 34197 ~-37037
80 5 9030 -8755 120 -110 17847 ~16272 336
51 8755 ~-9030 110 ~-120 22409 -20598
81 1 9523 ~5216 145 -152 8002 -8130 336
39 9216 ~§523 152 ~-145 40532 -42947
82 51 7823 ~8715 123 ~117 22759 ~21601 336
8 8715 ~7823 117 ~123 18503 -1767%

la.

Z2a.

8.3 Reagdes Nodais ~ Eixos Globais

Cmb .

Cmb .

B.4

lo.

NS

Horizontal({ kgf}

996
410
1788
2433

~9%6
-427
~1815
~2603

Reagdes Nodais dos Estados de

Estadc de Agdes: Estadol

N

Horizontal (kgf)
936
410
1788
2433

Estado de Agdes: Estado?

Ho
33
34
35
36

Horizontal {kgf)

Verticall kgf)

-3643
~3668
2646
-13097

~21

3
-B418
8435

Morento (kgf.cm)

[ B o B o Y ]

-0
-0

Acdes Isolados - Eixos Globails

Vertical {kgf}

~3643
~-3668
2646
-13097

Vertical (kgf)

~21

3
-8418
8435

Momento {kgf.cm)

0

0
0
0

Momento (kgf.cm)

0
-0
-0
-0

o 00 .
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4. ANALISE DO PORTICO LONGITUDINAL COM
TRAVAMENTO -

Segue abaixo as consideragdes referente ao Portico longitudinal.

it L A o,
AL
ANy o e Al

Imagem 7: Pértico longitudinal

R

o

)
@
r_suu_&@&
T

ﬁ.@ T TR

Av, Jusecindo s
2 Cantro




CALCULO ESTRUTURAL E FUNDACAG
ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05,439.340/0001-48

Avenida Juscelino Kubitschek de Oliveira, n° 541 - Bairro Centro - Taubata/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng! @uol.com.br Cep: 12010-600

mCalc / GERACAC AUTOMATICA |

Stabile Engenharia Ltda. Versao 2008

Empresa: F.M.PINDAMONHANGARA Data: 03/06-.4
End. da Empresa: AV NOSSA SENHORA Hora: 09:5%:2«

Cbra: REFCRCO PARA FECHAMENTO LATERAL

Cliente: P.M. PINDAMONHANGABRA

Responsdvel: A.CARLOS

Arquive: C:\MCalc20l4\pirdamercadolarcoTREL PORTICO LONGITUDINAL

DADOS DA ESTRUTURA

1. DADDS PRINCIPAIS

VA0 BeOTICO .o e e, 20.00 m
Flacha o e 2.80m
ALTUTA e e 0.70 m
Segmento (INLEI-NOS) . ...ttt it it e e 1.00m

Quebra inferior ... ... e .00 m
INEEr-treligas .. ...t it e e e e e I0.00m

Pé direito ... .00 m
Comprimento do Prédio ...t L00.00 m

Z. AGOES

AQAO PEIMANENEE ..t it iu ettt sttt e e e e 20.000 kgf/m?
SORIECALGA vttt i e e e e e e s 25.000 kgf/m?

Coeficiente de pressjo interna para ventec trarsversal .... 0.30
Coeficiente de pressic interna para vento longitudinal ... 0.30
Coeficiente de forima para vento longitudinal ............. 0.40

Pressdo dindrmica . ...t it i e 81.000 kgf/m?

3. PROPRIEDADES DAS BARRAS

Banzo SUPErior ... e e e e &.57 cm?
Perfii: [ 125 x 50 x 3

Banzo inferior ... . e e &.57 cm?
Perfil: [ 125 ® 50 = 3

6.57 cm?

DEagoOnals . e e e e e e e e
Perfil: [ 125 = 50 x 3

23




CALCULO ESTRUTURAL E FUNDAGAQ

~CEAC

ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.349/0001-48
Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/5P

Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng!@uol.com.br

Cep: 12010-600

zah

ile Engenharia Ltda.

mCalc / ANALISE

Versdo 2008

el |ow

Jile

Arsn

P.M. PINDAMONHANGABA
da Empresa: AV NOSSA SENHORA

. REFORCC PARA FECHAMENTO LATERAL
nte: P.M. PINDAMONHANGABA
ornsavel: ALCARLOS

03/06/14
09:59:24

Data:
Hora:

Azguivo: C:\MCalc20ld\pindamercadol\arcoTREL PORTICO LONGITUDINAL

TSARACTERISTICAS PRINCIPAIS

[05.436.349/0001-43]

Ygtrimral e

F 80 Lkda
Av. Jushelino K. Je Oliveira, 541
Centro< CEP,12.010-600
| Taubaté/SP |

Iomiim2rD de NOS v vv e et or oy 166
rmero de BAKras e e e 321
nUmero de néds vinculades ... ]
amero de estados de agdes ..... %
hmaern de nds e barras carregadas

| Estado | Nome
| ____________________________________
| 1 | A.P
[ 2 | Sobrecarga
i 3 | V. Trans.
i 4 | V. Long.
! 5 ! PI / VT
i [ | PI / VL

. "ZOCKDENADAS DOS NOS
| No | X | 4 |
[ [ o e e e e [ = om e e e e e |
! 1 | 205260 I 129237
| 2 | 204280 | 129220
! 3 | 202257 | 129190
| 4 | 203258 | 129205
| S | 201258 | 129161
| 6 | 200256 | 129147
| 7 | 199860 | 129701
| B | 199860 | 129768
| 9 | 199961 | 12968%
| 10 | 198961 | 129749
| 11 | 200057 | 129677
i 12 i 200057 { 129738
H 13 { 200137 { 129671
| 14 | 200157 1 129731
| 15 | 200255 | 129727
| 16 | 200256 | 129864
| 17 | 200362 | 129731
| 18 | 200382 | 129871
| 19 | 200462 | 129738
| 20 | 200462 | 129679
| 21 | 200562 i 129692

24
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CALCULO ESTRUTURAL E FUNDAGAQ
ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439,349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: {12} 3632-0448 - E-mail: ceacengt@uol.combr  Cep: 12010-600

| 200562 I 129749 |
| 200661 I 1238709 j
| 200661 | 128785 ;
I 200760 { 129730 |
200760 | 1297886 I
| 200857 | 129755 ]
I 200857 I 129811 i
| 200953 | 129784 |
200953 | 129840 i
| 201048 i 129818 |
| 201048 | 129874 i
I 201140 { 129855 I
P 201140 | 129912 |
| 201228 i 129952 I
| 201230 | 129894 ]
| 201322 | 129998 i
| 201258 1 129908 i
i 201322 1 129939 |
| 20141¢ b 129980 i
| 201414 | 1300329 i
i 201507 | 130016 I
b 201507 1 130076 I
| 201598 i 130047 |
| 201598 I 130107 i
| 201699 I 130076 !
i 201635 v 130136 |
| 20178¢ I 130159 |
| 201798 | 130099 i
! Z0189% i 130178 |
| 20189% i 130118 I
| 201994 | 130132 |
i 201394 | 130192 |
b 202090 I 130202 |
| 202090 130142 |
| 202195 I 130208 |
! 202195 i 120147 !
| 202257 { 130148 I
| 20228¢ I 130208 I
i 20228¢ | 130148
| 202381 | 130205 |
b 202391 I 130144 |
| 202485 1 130196 |
| 202495 P 130136 |
| 202591 | 130183 !
| 202591 i 130123
i 202690 i1 130106
| 202696 | 130166 I
| 202788 ] 130084 I
| 202788 | 130144 !
| 202885 | 130118 I
{ 202885 | 130058 |
1 202980 | 1300B7 1
P 202980 | 130027 !
| 203079 | 120050 i
i 203079 ! 129991 i
| 203167 i 130012 !
I 203167 T 129953 |
| 203210 129992 |
| 203210 | 129933 |
| 203258 b 129971 |
| 203258 b 129907 |
| 203258 | 130045 |
| 2033%5¢ [ 130055 |
| 203369 Poo129930 |
| 203369 b 129990 !
] 203512 Poo130045 [
1 203448 | 130121 |
| 203463 | 129957 |
| 203463 | 129899 |
| 203512 P 130134 |
| 203560 b 129933 |
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| i64 | 201258 b 129849 |
| 165 205260 | 130097 1
I 166 | 200256 | 123616 }

3. CONECTIVIDADES E PROPRIEDADES DAS BARRAS

Area { cm2 )

Inércia { cmd )

E ( kgf/cm2 )
| Barra | N& i | Né& j | Area | Inércia | z |
[mmmmm e —— frm | oo e [ e e [ |
I i 7 g | 6 ! - 4 2130000 |
] 2 T N 6 | - | 2130000 |
! 3| g8 | 10 ¢ 6 | - 1 2100000 |
i q | 7 10 | 5 1 - 2100000 |
| 5| 10 | 9 | 5 - 2100000 ¢
| 6 | g 11 6 | - 1 2100000 |
| 7 10 | 12 1 6 | - [ 2100000 |
! g i 10 | 11 ] 5 1 - | 2100000 |
| 9 | 11 ¢} 12 ] 5 - | 2100000 |
| 10 | 11 | 13 6 i =~ | 2100000 |
| 11 12 19 | 6 | - 1 2100000 |
| 12 11 | 14 | 31 - 1 2100000
| 13 | 13 14 51 - | 21CC000 |
| 14 | 14 | 15 | 6 | - | 2100000 |
f 15 1 13 1 16 | 6 | - | 2100000 |
| 16 | 14 | 16 | 5 | - | 2100000 |
i 17 | 16 | 15 | 5 - 1 2100000 |
| 18 | 15 | 17 4 6 | - | 21C0000 |
| 19+ & | 166 | T4 21545 | 2150000 |
| 23 1 16 | 17 | 3 -1 2100000 |
| 21 le | 18 | 6 | =} 2100000 |
! 22 1 17 ¢ 18 | 5 1 ~ | 2100000 |
| 23 17 19 6 ! - 4 2100000 i
] 24 ) 17 20 | 5 - 1 2100000 |
| 25 | 18 | 20 | & ! - 1 2100000 |
| 26 | 18 | 20 1 5 | - ! 2100000 |
1 27 20 1 21 | 6 | - | 2100000 |
| 28 | 19 1 22 | 6 | - 1 2100000 |
! 29 | 20 22 | 5 - | 2100000 |
! 30 | 22 21 | 5 | - | 2100000 |
j 311 21t 23 | 6 | - | 2100000 |
| 32 1 22 | 24 | 6 1 - | 2100000 |
| 33 | 22 23 | 31 - | 2100000 |
| 34 | 24 23 | 5 i - | 2100000 |
| 35 | 23 | 25 | 6 - 1 21c0p00 |
| 26 | 24 | 26 | 6 i - 121003800 |
| 37 1 23 28 51 - 12100000 |
] 28 | 26 | 25 | 5 ~ 't 2100000 |
i 3%} 25 i 27 6 | - i 2100000 |
I 40 | 26 | z8 | 6 | = | 2103000 |
| 4l | 26 | 27 | 5 | - 1 2100000 |
| 42 28 | 27 | 5 - | 2102000 |
| 43 | 27 | 29 | 6 | - | 21020C0 |
| 44 | 28 | 30 | 6 | ~ | 2102000 |
| 43 | 27 | 30 | 5 1 - | 2103000 |
| 46 | 30 | 29 | 51 - | 2103000 |
| 47 29 | 31 | 6 -] 2109000 |
| 48 | 30 32 | 6 i - 21029000 |
| 49 i 30 | 31 | 5 4 - | 2102000 |
| 50 | 32 | 31 ! 57 - | 2100000 |
| 311 31 33 6 | - | 2100000 |
! 32 1 32 34 & | - 12100000 i
i 53 i 31 i 34 5 | -~ 1 2100000
; 54 34 i 33 3 - | 2100000 |
! 55 | 34 | 35 | & ! - § 2100000 |
| 56 | 33 15 6 | - 1 2109000 |
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57
58
39

125
126
127

34
36
33

5
38
37
39
37
37
41
40
41
40
a3
42
43
43
44
44
45
44
47
47
46
47
48

36
35
37
164
39
39
40
41
490
40
42
43
43
4z
44
45
44
45
46
47
47
46
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2100000
2100000
2100000
21000090
2100000
2100000
2100000
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2100000
2100000
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2100000
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2100000
2100000
2100000
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2100000
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2100000
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21000090
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2100000
2100000
2100000
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CALCULQ ESTRUTURAL E FUNDAGAD
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| 128 | 74 73 5 - 12100000 |
| 129 | 73 75 | 5 | - | 2leoepo |
| 130 | 74 76 | 6 | - | 2leo000 |
| 131 | 74 75 | 5 | - 1 2100000 |
| 132 | 75 76 | 5 4 = i 2100000 |
i 133 | 75 7T 6 | - 1 2120000 |
i 134 | 75 78 | 5 | - 1 2120000 |
I 135 | 76 78 | 6 | - 1 2120000 |
I 136 i 78 77 4 S | - 1 2120000 |
I 237 77 79 i 6 | ~ | 2100000 |
1 138 | 78 | 79 | 6 | - | 2100000 |
! 139 | 78 g0 | 6 i - I 2100000 |
| 140 | 79 . 80 | 5 - | 210D000 |
\ 141 | 79 i 81 6 | - | 2160000 |
| 142 | 79 g2 | 5 ~ 1 2100000 |
| 143 | g0 82 | 6 | - | 2100000 |
| 144+ gl 83 | 6 | 15 | 2100000 |
| 1457 82 81 | 6 | 15 | 21030000 |
i 1467 83 | g4 i & | 15 | 2100000 |
f 147+ 81 | 85 | 6 15 1 2100000
| 198+ 83 | 86 | 6 | 15 | 2120000 |
i 149 i 83 | 85 | 5 1 -~ | 21C0000 |
| 130+ 87 | 155 | 6 i 15 | 2100000 |
| 151+ 4 82 | 74 | 21545 | 2100000 |
| 152+ | g2 | 85 | 6 | 15 | 2100000 |
| 153+ g4 f 88 | 6 | 15 | 2100000 |
| 154 | 85 | 86 | 5 - | 2lpcoco |
! 155%] 86 | 89 | [ 15 | 2100000 |
! 156% 85 | 90 | 6 i 15 2100000 |
| 157 | 85 g9 | 5 - b Zingooe |
i 158%] 88 | 91 | 6 | 15 | 2100000
| 139 90 | 89 i 5 - | 21lCo000 |
I 160*} 89 | 92 | 6 | 15 | 21£0000 |
| 161* | 90 | 93 | 6 i 15 1 21¢c0000 |
| 162 | 89 | 93 | 5 - 21C0000 |
| TE3 ! 87 | 91 | 5 ~ | 2100000 |
1 1647 91 | 94 | [ 15 1 2190000
\ 165* ] 87 | 160 | 6 f 15t 2100000
i i66 | 91 | 162 | S - | 2100000 |
| 167 ! 93 | 92 | 5 - | 2100000 |
! 168+ 92 | 96 | 6 | 15 | 2100000 |
I 169+ 93 4 97 | 6 | 15 | 210p000 |
| 170 93 | 96 | 5 - 1 2100000 |
| 172714 94 | 38 ! 6 1 15 | 21200C0 |
i T2 87 | 96 | 5 - v 2100600 |
\ 173%) 96 | 9% | 6 | 15 | 2100000 |
[ 174* | 97 | 100 | & | 15 | 2100000 |
\ 175 | 96 | 100 | 5 1 - | 2100000
\ 176%] 98 | 101 | 6 4 15 ' 2100000 }
\ 177 | 101 | 95 | 5 - 1 21C0DCO |
\ 178+ 101 102 | 6 15 | 210C0C0 ¢
| 179 95 | 157 ] gt 18 1 2100000 |
I 180 | 95 | 161 5 - 1 2i000CO |
] 181 | 100 | 99 | 5 -~ 1 2100000 |
I 182+% 99 | 105 | 6 | 15 | 2100000 |
I 183} 100 | 106 | 6 15 | 2100000 |
| 184 | 100 | 05 | 5 - i z2ippo0C |
[ 185+ 102 | 107 | 5 15 | 2190000 f
[ 186 | 106 | 105 | 5t -~ 1 2100000
| 187~ 105 | 108 | [ 1% ;2100000 |
! 188+ 106 | 139 6 f 15 | 2100000 |
I 189 | 105 | 109 1 5 -t 2100000 |
| 190+ 107 | 104 6 | 15 | 2100000 |
! 191 ) 109 | 108 | 5 i - 1 ziooooo |
! 192+ 108 | 110 | & | 15 2100000 |
- KR 109 | 111 4 & | 15 1 2100000 |
} 19¢ | 109 110 i S ~ f 2100000 |
| 195 | 103 | 104 i 5 - | 2100000 |
I 196% 104 | 112 ¢ 6 | 15 | 2100000 |
| 197+ 103 158 | 6 | 15 | 2100000 |
| 198 111 110 | 5 -~ | 2100000 |
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199+ |
200+ |
202

202% |
203
204 |
205+ |
206 |
207 |
208+ |
209+ |
210%]
211 |
212%]
213 |
214 |
215 |
216 |
217

218 |
219 |
220 |
221 |
222 |
223 |
224 |
225 |
226 |
227 |
228 |
229 |
230 |
231 |
232 |
233 |
234 |
235 |
236 |
237 |
238 |
239 |
240 |
241 |
242 |
243 |
244 |
245 |
246 |
247 |
248 |
249

250 |
251 |
252 |
253 |
254 |
255 |
2567
257 |
258 |
255 |
260 |
261 |
262 |
263 |
264 |
265 |
266 |
267 |
268 |
269 |
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110
111
110
112
116
115
115
114
115
117
119
118
118

2
119
118
121
121
120
120
122
123
122
122
125
124
125
124
127
127
126
127
128
129
128
129
13
130
131
131
133
133
132
132
134
135
134
137
137
136
136
138
139
138
138
140
140

144
143
144
143
146
l4e
145
148
148
147
147
149
149

114
115
115
ile
117
114
118
113
113
113
118
113
120
119
121
120
120
122
122
123
123
124
1235
124
124
126
127
127
126
128
129
129
129
130
131
131
130
132
133
132
132
134
134
135
135
1386
137
1386
138
139
138
139
140
140
141
141
144
165
143
145
145
146
145
147
148
147
149
149
150
150
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15
13
15
13
15
16
13
135
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2100000
2100000
2100000
2100000
2100000
2100000
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23100000
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] 270 ) 149 152 | & i = | 2100000 |
{ 271 150 | 151 | 5 | - | 21484000 |
| 272 152 | 151 | [ 15 1+ 2100000 |
| 273 | 36 | 38 | 6 | -t 2100000 |
| 274 | 35 | 38 | 5 i ~ I 2100000 |
| 275 | 38 | 37 | S ~ | 2100000 |
| 276 | 56 | 58 | 4 | ~ | 2100000 |
f 277 4 58 | 59 4 | ~ 1 2100000 |
I 278 | 57 38 | 6 i - 1 2100000 |
| 279 | 58 | £0 | € 1 ~ 1 2120000 |
i 280 ! 140 | 142 5 ~ | 2120000 |
{ 281 | 142 | 144 | 5 | - | 2130000 |
| 282 | 141 - 142 | [ - 2130000 | |
| 283 | 142 143 | g | - | 2100000 | i
{284 | 59 62 | 5 1 - | 2100000 | '
| 285 145 ; 147 5] - 1 2100000 !
| 286 | 134 ¢ 136 | 54 - 1 2100000 |
] 287 | 117 | 153 | 5 f ~ | 2100000 |
i 288%] 153 | 113 | [ 15 | 2100000
t 289 | i62 | 94 i 5 | ~ | 2100000 ¢
| 290 | 88 i 155 | 5 ~ 1 2100000 |
| 281 | 84 | 156 | 5 | - 2100000 |
| 292 | 161 | 107 | 5 - | 21¢0000 |
i 293 | 154 | 158 | 51 ~ | 2100000 |
| 294 | 1i6 | 159 | 5 f -~ | 21¢0000 |
i 295 | 8g 87 1 5 | - 1 2100000 i
| 296* | 155 | 156 | 6 i 15§ 2100000 i
| 297% | 186 83 | [ 15+ 2100000 |
| 298+ 157 | 103 | 6 15 | 2100000 |
] 299*| 158 | 159 g 6 | 15 | 21400C0 |
i 300* 159 153 6 | 15 1 2100000 |
| 301~ 160 | 35 | 3 1 18 | 21C00C0 |
i 302 | 84 i 155 57 - 1 2100000 |
| 303 103 | 154 | 5 | ~ | 21C0000 1
| 304 | 188 | 116 | 5 - | 2100000 |
| 305 | 159 | 117 | 5 - 1 2100000 |
] 306 161 104 | 5 -} 2100000 |
| 307 | 157 | 11 1 5 ~ 1 2100000 |
j 308 | 162 | 95 1 5 - | 2100000 |
i 309 | 160 | 162 | 5 - 2100000 |
| 3107 163 | 58 74 21545 | 2100000 |
| 311 | 57 | 163 | 6 i - 1 2100000 |
) 312 | 163 | 60 | € ~ | 2100000 |
| 313+ 164 | 38 | 74 | 21545 | 2100000 !
f 314 | 164 | 39 | g | - | 2100000 ¢
| 315 36 | 164 | 6 | - | 2100000 |
| 316* | 165 | 142 | 74 21545 | 2100000 |
| 317 i 165 | 143 | 6 | - 1 2100000 |
! 318 ) 141 | 1€5 | 6 i -} 2100000 |
I 319+ 16¢ | 1 H 74 21545 | 2100000 |
f 320 | 166 | 18 t 6 | -~ | 2100000 |
| 321 | 13 166 | 6 - 2100000 |
O sinal * indica: Barra de PORTICO
4. NOS VINCULADOS :
Convengdo : 1 - Desloc. Restringido
0 - 8esloc. Livre
"K'~ Apocio Elastico !
'u'~ Cedimento de Apoioc :
| W& | Restr X | Restr ¥ | Restr M | CedX | CedyY | Ced¥
| === [ttt fmmmmm | =mmm [ | = | == !
| 1 1} 1 i oo 0| [
| z | 1 1 o G 01 b
| 31 1 | 11 11 0t 01 oo
| 4 | 1 1] T [V 01 0 |
| 5 | 1 1 1 [V 0 0 i .
H
31 i
A
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CALCULO ESTRUTURAL E FUNDAGAQ
ANTONIO CARLOS GUIMARAES SILVA

CREA: 157117/ - CNPJ 05.439.34%/0001-48

Avenida Juscelino Kubitschek de Qliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng1@uol.com.br  Cep: 12010-600

| 158 | Lo 4.85 | 4.95 | 0 i Lbarra !
| 164 | 1 4.95 | 4.95 [ ibarra |
| 171 i 4.95 | 4.95 | [ Lbarra |
| 176 | 1o 4.95 | 4.95 | 0 | Lbarra |
| 178 | 1 4.95 | 4,95 | U] Lbarra |
| 185 1 4.85 | 4.935 j 0 1 Lbarra |
1 1580 1| 11 4.85 | 4.95 | 0 Lbarra |
| 196 ! 1 4.95 | 4.49% i 0| Lbarra |
| 202 i 4,85 | 4.85 | 01 Lbarra |
| 203 ¢ 1] 4,95 | 4.85 | 0 Lbarra |
| 208 1 4.95 4,95 1 Q| Lbarra |
| 211 | 11 4,95 | 4,95 | O | Lbarra |
| 218 | 1 4,95 | 4,95 | o Lrearra |
! 220 | 11 4,95 | 4,95 | o Lbarra |
| 224 | T 4.95 | 4,85 | 0| Zbarza |
I 229 I 5,95 | 4,95 | g i ~barra |
| 232 | I 4,95 | 4,95 | [ Lbarra |
) 236 | 1 4,85 | 4.85 | 0 Liarra |
| 242 | 1 4,95 | 4.9% | 0 Lbarra |
| 244 | 11 4.95 | 4_9% | 0 Lbarra |
| 248 | I 4.95 j 4,85 | 0 Lbarra |
| 251 1 I 4.95 | 4.585 | 0 Lbharra |
| 255 ¢ 1 4.95 i 4.95 | (U] Lbarra |
} 259 | 1 4.95 1 4.95 4 0 Lbarra |
! 263 | 1t 4.85 | 4.95 t [t Lbarra |
| 265 | 11 4,985 | 4.95 | 0 Lbarra |
! 270 | 1 4,985 | 4.95 | 0 | Lbarra |
----------- Sem A¢des nas Barrag ----r-—--~---
——————————— Sem hgdes nas Barra§ -~--------———-
----------- Serl Agdes nas Barras -------—-ee-
7. RESULTADOS
Combina¢des para Dimensicnamento
|Compinagdol Gama | Estado | Gama | Estado |
frmmm fmmm——— | atatatetedddade etttk jrommm Jmm s e s |
| Comb. I | 1.40 | BLP. | 1.40 Sobrecarga |
| | 0.00 | V. Trans. | C.0C | V. Lang. |
| I 0.00 | 2T / VT v Q.00 | PI / VL |
|- | == | mmmm s e | === fmmmm e e e i
| Comk. 2 1 0.90 | A.P. | 0.00 | Sobrecarga |
| 1 1.40 | v, Trans | 0.00 | V. Long. |
| V0.0 PI / V1 | 0.00 | FI1 / VL |
== fmm | e e | J o e |
P Comb. 3 0.9%0 | AP, 1 0.00 Schracarga |
| 0.00 | V. Trans. ' 1.40 V. Long. |
| 0.00 j PI / VT ! 0.30 | PI / VL |
Combina¢des pvara Estados Limites de Utilizacdo
|Combinagdo| ksil ! Estado boPsil | Estado ]
frmmm [ | e [mmm frmm e e I
| Comb 11 1.00 ALE. | 1.00 Sobrecarga
} 0.00 V. Trans. | 0.00 | V. Long. |
| | 0.00 PI / VT | 0.00 | PI / VL |
| | I !




CALCULO ESTRUTURAL E FUNDAGAQ
ANTONIC CARLCS GUIMARAES SILVA

CREA: 157.117/D — CNP.J 05.439.349/0001-48

Avenida Juscelina Kubitschek de Cliveira, n° 541 - Bairro Centro - Taubate/SP
Telefane/Fax: {12) 3632-0448 - E-mail: ceaceng1@uol.com.br  Cep: 12010-600

Semb. 2] 1.00 1 AP 0.00 | Sobrecarga |
| 1.00 | v, Trans. 0.00 | V. Long. |
| 0.00 4 PI / VT 0.90 | PT / VL |

[mmmm e | = T B e e |
Cfomb. 3] 1.00 AP 0.00 | Sobrecarga |
| | 0.00 | V. Trans 1.00 | V. Long. |
| | .00 | PI / VT 0.00 | PI / VL |
1a. COMBINAGAQ: Combinagdo 1

A,.P. Coef. Ponder.=1.40

PSI1 =1.0Q

Sobrecarge Coef. Ponder.=1.40

PSI1 =1.00

Seslocamentos Nodals - Eixos Globails

iy Desloc. x{cm) Desloc. yi{cm) Giro (rad*1000)
. 0.0000 0.000000 0.000000
Z 0.0000 ¢.000000 0.000000
3 0.0000 0.000000 0.000000
4 0.0000 0.000000 0.000000
5 0.0000 0.000000 0.000000
6 0.0000 0.000000 0,000000
7 0.,0100 -0.271552 0.000000
5 ~0.0412 ~0.272578 0.000000
0.0176 -0.186654 0,000000
~0.0249 -0.186651 0,000000
0.0263 ~0.093065 0.000000
-0.0048 -0.095118 §.000000
: 0.0094 -0.011302 0.000000
3 0.0104 -0.016554 0.000000
15 0.0378 ~0.012382 0.000000
15 0.0002 -0.011901 ~0.000224
17 0,0726 -0.13941% 0.000000
18 0.0088 -0,129713 0.000000
19 0.0929 ~0,355961 0.000000
20 0.0003 -0.353719 0.000000
2 0.0377 -0.582178 0.000000
22 0.1242 ~0.582429 0.000000
23 0.0739 -0.747758 0.000000
i1 0.1311 -0, 750797 0.000000
5 0.1151 -0.831438 0.000000
5 0.1274 -0.832240 0.000000
27 0.1332 -0.809490 0.000000
=8 0.0974 -0.812660 0.000000
29 0.1057 ~0.665622 ¢.000000
30 0.0271 -0.666163 0.000000
31 0.0557 -0, 475702 0.000000
32 -0.0458 -0.478238 0.000000
13 -0,0705 -0.197230 0.000000
34 -0.1673 -0.196823 0.000000
35 -0.,2060 ~0.036748 0.000000
18 -0.1588 -0.030408 0.000000
a7 -0.1723 -0.030236 0.000000
33 -0.1742 ~0.018121 0.000278 )
39 -0.1956 -0.020071 0.000000
10 -0.1725 ~0.147504 0.000000 49/9@{}1 4‘8
11 -0.1101 -0.150252 0.00D000 ] ;
02 -0.0957 ~0.337854 6..000000 aici! +
03 -0.0278 -0.337746 0,006000 T ﬁ F‘; mﬁlr‘*i
i -0.0525 -0, 456066 0.000000 Fida
i5 -p.0022 ~0.457971 0.000000
18 -0.0109 -0.538451 0.000000 A c‘ TRyeira, 541
47 0.0050 -0.537798 0.000000 , (‘ed?yo _(_,j l/ ﬂ ﬂ £00-
18 ~0.0144 -0.537368 0.000000 § - ‘
19 9.0052 -0.535522 0.000000 -~ (aihat /SH
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0653

.G587

0753
0285
872
G231
1359

.C316

1589
0B24

L1909

1976
1310
1925
1833
2053
1523
1818
0705

.1158
L0387
L0229
L1939
.083s8
L2494
L1656
L3350
L0735
.2401
L2684
L2127
L1433
L2723
L2474
L2773
.27143
2601
L2698
L2876
L2150
L2672
L2619
.2491
L2692
L2530
L2280
L1950
L2883
.1954
L2751
. 2505
L1351
. 2842
L2535
.25839%
L2844
L2881
L3613
L3224
.2823
L3385
L3257
.3081
L0692
L3752

CEAC

-0
-0,
-0,
-0,
-0,
-0,
-0,
-0.
-0,
-0,
-0,
-0.
-0.
-0.
-0.
-4,
-0
-1
-1.
-1.
-1
-1
-1.
-0.
-0,
-0.
-0,
-0.
-0.
~0.
-0,
-0,
-0.
-0.
-0,

0

0.
-0.
-0.

0.

0.
-0.

g,

C.
-1
-0.

0.

0
~0.

C.

G.
_O_
-1
..0_
~-0.

0

0
-1.

]

447639
448054
317199
319509
169682
169153
029422
029982
024196
051380
035193
294804
252732
580687
580732
838749

.83569¢66
.014093

013163
122041

103230
.063040

0642086
903481
902034
646121
646682
317251
215568
184868
183693
023111
017845
0295290
424556

.210920

211834
773123
660542
277343
276545
7750689
297264
296728

.05113%

936641
294962

. 2944490

958113
265438
265168
535096

.186684

882478
883126

L223171
.222862

451354

.168050
.167969
.109219
.108913
.413413
.032215
.045295%
.045448
L163371
.133604
.021267
L.016877
.258460
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ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.345/0001-48

Avenida Juscelino Kubitschek de Qliveira, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng1@uol.com br

.000000
L000000
.000000
.Qoonon
La00000
.acoco0
L200000
. 000000
.0000861
.000000
.000000
.000000
.000000
.2G0000
000000
.Q00000
.000000
.000000
L000000
L500000
.acoaoo
L000000
L0C0000
.000000
.000000
.000000
. 000000
.000000
.0C0000
. 000000
.000000
.003356
.000681
L002239
003766
.001851
L0025777
L002718
L 002709
.000027
.000107
.003542
.000198
.€00131
.000271
.002189
. 000187
.000189
.001986
.000371
.0C0365
.001900
.005437
.009998
.0084898
.000488
L000507
.001519
. 000630
.000521
.000498
.000867
.005374
.001623
.001248
.000185
.001621
L0011i56
.0033870
.oool1el
LQ00000

37
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CALCULO ESTRUTURAL E FUNDAGAQ

C EAC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.349/0001-48
Avenida Juscelino Kubitschek de Cliveira, n® 541 - Bairro Cenfro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mall: ceaceng1@uol.com.br  Cep: 12010-600

121 00,1059 ~0.2506737 0.000000
102 0,3179 -0.707944 0.000000
123 0.5508 -0.709385 0.000000
1724 0.6788 -1.103288 0.000000
125 0.5123 -1.104616 0.000000
126 0,7125 -1.320063 0.000000
127 0,6156 -1.319228 0.000000
1.8 0.6830 -1.405905 0.000000
149 0.6982 -1.404533 0.000000
130 0.6535 -1.364435 0.000000
131 0.7089 -1.363488 0.000000
132 0.5845 -1.181357 0,000000
133 0.6989 -~1.192010 0.000000
134 0.6822 -0.950298 0.000000
135 0.5313 -0.,952012 0.,000000
136 0.4795 ~-0,634577 0.000000
137 0.6423 -0,634485 0.000000
138 0.6162 ~0,329715 0.000000
135 0.4757 ~0.332705 0,000000
14¢ 0.4857 -0.046312 0.000000C
141 0.5603 -0.,023641 0.000000
142 0.5507 ~0.023670 -0.000494
143 0,5323 -0,034313 0.000000
144 0.5248 ~0.027300 0.000000
145 0.5479 -0.088467 0.000000
146 0,5159 -0.087917 0.000000
147 0.4904 -0.201402 0.000000
148 0.5434 -0.,203937 0.a00000
149 0.5355 -0.305210 0.000000
150 0.4754 ~0.305181 0.000000C
151 0.4633 ~0.372703 ~0.001011
152 0,5238 -0.373280 ~0.001011
53 0.3488 -0,133498 0.001773
54 -0.2744 -0.147636 0.000000
Lhe 0.1238 -0,657791 -0,001537
136 0.0952 -0.42429¢0 -0.003966
157 0.2512 ~1.,480410 -0.0008%9
136 0.3172 -0.147636 0.002614
156G 0.3311 ~0.161155 -0.001159
150 0,1762 -1.050158 -0.000479
161 0.4108 -1.490837 0.,000000
162 0.1746 -1.050643 0.,000000
1a3 -0.0702 ~0.,023924 0.000070
154 -0.1576 -0.018248 0.000287
155 0.5243 -0.023436 -0.000539
166 -0.0098 -0.0116086 ~0.000181
?.1.2 Esforgos nos extremos das barras - FBixos Locails
BARRAS DE TRELIGA
Barra Normal ({kgf) Compr. {cm)

N ~-289 67

2 -493 102

3 0 103

4 541 112

5 1 60

6 -4893 97

7 1851 96

g -1681 119

9 -466 60

10 ~4181 100

11 1843 100

12 2643 113

L3 -1141 60

L4 5221 98

15 -1742 98

16 ~1264 119

i -139 63

18 5221 107




CALCULO ESTRUTURAL E FUNDAGAQ
ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Gliveira, n® 541 - Bairre Centro - Taubaté/SP
Telefone/Fax: (12} 3632-0448 - E-mail: ceaceng1@uol.com.br  Cep: 12010-600

-702 126
200 107
~2242 &0
971 101
41290 113
~5030 101
-52¢ 59
1437 100
975 i00
-3423 122
~60 57
1465 101
~3742 101
2014 107
~733 57
4261 100
~3773 100
-108% 125
~196 56
4306 101
-4524 101
~177 102
=779 55
2905 100
~4582 101
1625 128
~133 56
2946 100
~1040 100
2245 97
~617 56
-2635 100
-1059 100
4335 132
97 57
6231 96
-2673 98
~3667 91
-1089 38
5941 105
~3219 71
-2347 59
=5709 100
1565 10C
3334 94
~635 59
568 100
1537 101
~3550 134
25 60
560 96
~2800 96
1678 96
~437 59
3083 104
~2762 105
-1119 134
149 &0
~3514 100
3053 101
-78 104
-401 60
-3478 100
1873 100
1225 1286
95 60
1558 ico
~596 101
-2056 109
-5726 60
-592 97

39
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CALCULQ ESTRUTURAL E FUNDAGAO
ANTONIO CARLOS GUIMARAES SILVA
CREA: 157.117/D — CNPJ 05,439.349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceacengi@uol.com.br  Cep: 12010-600

-2592
3267
-120
5851

-2583

-4270

127
6872

-3717
2820

-7601
-698
2829

2286
-4023
10
~3292
227
3101
~406
4459
-3315
-1844
213
4501

-5887
1025
-272

-5957
5300

69
268
~4866
5376

-1312
~332

-5046
2453
1912

129
-407

-3698
2501
-389
-413
202¢

~-1661
-160
2896

-3082

-19834

~3198

210
-339
189
539
-299
-54
130
-396
129
376
177
-28
67
-310
76
213
20
~167
-100

97
118
60

40




CALCULO ESTRUTURAL E FUNDAGAO

C E AC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D ~ CNPJ 05.439.349/0001-48
Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: {12) 3632-0448 - E-mail: ceaceng!@ucl.com.br  Cep: 12010-600

1398 72 57
201 45 98
204 -35 59
207 -31 161
211 183 50
2.3 1290 47
2.4 -3098 81
215 ~398 59
2186 14901 104
217 27157 96
218 -4771 104
219 ~332 59
220 -4872 104
221 6292 104
222 -2637 137
223 305 59

24 ~7522 96
225 6187 96
226 955 95
2217 -192 59
228 7170 95
229 -1417 95
230 -155 125
231 316 59
232 ~6732 94
233 7087 94
234 -752 98
235 ~217 59
236 -6664 93
237 4777 93
238 1968% 120
239 149 60
240 4751 92
241 -2450 102
242 -2872 92
243 ~393 59
244 -2855 92
245 -526 92
248 ~-21 60
247 -524 91
248 3957 9l
243 -4353 105
250 -6846 59
251 3948 95
252 5657 114
253 ~90290 95
254 -5187 40
255 B0O37 91
257 1602 &0
258 -3098 103
259 5584 87
260 ~2957 87
261 ~1286 60
262 -2976 95
263 1142 95
264 -578 60
265 1147 92
266 ~-1067 103
267 ~193 92
268 -7 60
269 287 95
2710 o} 64
271 -194 64
273 -4785 ERY
274 657 53
275 -10812 111
278 ~1422 87
277 280 71
278 ~4960 63
279 ~5954 18
280 1478 66

41




CALCULO ESTRUTURAL E FUNDAGAO

CE AC ANTONIO CARLOS GUIMARAES SILVA

CREA; 157.117/D — CNPJ 05.439.346/0001-48
Avenida Juscelinc Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: {12) 3632-0448 - E-mail: ceaceng1@uocl.com.br Cep: 12010-600

AR ~3370 86
LR -£407 28
[N -5456 63
R 5047 116
Ik 2251 117
2HEG 3796 115
28 ~54 27
284 -1286 53
2490 -487 76
291 -71 50
292 -120 59
2973 -0 68
294 -633 52
295 522 98
3z 998 106
U 0 112
PR 530 69
h 965 73
3de -28 120
1) ~-120 48
13k -54 155
13 =126 53
31z -2244 100
112 -3762 87
214 -4000 111
215 -3473 52
117 -158 81
8 -5485 59
340 -585%50 120
221 -278%6 112

RBARRAS DE PORTICO
larra o Normal (kgf) Cortan. {kgfl) Momen. (kgf.cm) Compr. (cm)

i 6 5355 -384 -65754 450
166 -5355 384 ~114561

€0 5 5E73€ =137 -73444 689
164 -5736 137 ~20580

o 3 5891 -44 -24463 879
163 -5891 44 -14385

caa 81 1612 -59 1037 75
83 —1612 54 -5480

a5 82 1342 172 ~8277 54
g1 -1342 172 -2675

a6 a3 5670 316 7651 110
84 5383 232 -3387

17 81 -2701 19 1638 118
853 2701 ~19 584

148 83 2336 -70 -5998 124
86 2335 70 -2635

50 87 5822 -4 ~2090 63
155 5822 40 -432

Sl 4 5508 212 135780 701
82 -5503 -212 12740

52 g2 2878 -61 ~4483 113
85 -2878 61 ~-2404

£ 84 5063 274 3387 a7
88 ~5920 251 ~2284

Lo 86 -2256 g 2634 100
89 2256 -30 372 :

156 45 2299 20 1821 -1
30 ~2298 -20 175

1n8 88 6272 129 2284 e
91 -6198 Eo 226 -5414 T

160 89 -1417 -6 -372 100
82 1417 g -220

16t a2q 2248 -3 -175 160
93 —2248 3 ~154 :

1ed 91 6206 322 5414 102
94 ~6109 241 ~1297 _

tas 87 -6157 €1 2090 100
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Telefene/Fax: (12) 3632-0448 - E-mail: ceaceng1@uol.com.br

CEAC

CALCULO ESTRUTURAL E FUNDAGAO

ANTONIO CARLOS GUIMARAES SILVA

CREA: 157 117/D - CNP.J 05.439.349/0001-48
Avenida Juscelino Kubitschek de Qliveira, n® 541 - Bairre Ceantro - Taubaté/SP

Cep: 12010-600

160 6157 -61 1067

168 92 -1392 1 220 100
36 1382 -1 -123

169 93 1422 2 154 100
37 -1422 -0 =131

171 94 £128 218 1297 85
98 ~6073 258 -3060

173 96 -5691 1 123 100
98 691 -1 -41

174 a7 1410 1 131 100
100 -14190 -2 ~25

176 98 6077 123 3060 61
e -6059 221 -6071

178 101 6059 230 6071 62
102 ~6077 118 -2576

179 95 -6133 85 5341 137
157 6133 -85 6250

182 99 -691 -0 41 100
1Ch 691 O ~63

183 100 821 -1 25 100
106 -821 i ~100

185 102 6072 270 2576 75
107 ~6121 150 1939

187 105 -230 -0 63 100
108 230 0 -63

188 106 828 2 100 100
10¢ -828 -2 88

180 107 6102 246 -14939 115
104 ~6205 392 -6447

192 108 -234 2 63 100
110 234 -2 181

183 109 507 -5 -88 9%
111 ~507 5 ~-397

196 104 6215 259 6447 75
112 ~6318 150 -2363

197 102 -6133 -135 ~2289 89
138 6133 135 -9676

199 110 -62 -10 -181 100
114 62 10 -847

200 11z 527 17 3197 99
115 ~527 -17 1338

202 112 6319 106 2362 64
116 ~§421 236 -6495

203 116 6014 299 €495 72
117 -6155 81 1357

205 115 448 -47 -1338 122
i1g -448 47 -436%

206 114 ~47 30 847 126
113 47 -30 2869

208 117 5462 60 ~1357 57
113 -5614 223 -3287

209 119 2844 488 15933 52
118 -2844 -488 9518

210 1is 2883 -44 -5152 67
113 -2883 44 2203

212 2 5178 q 18433 706
119 -5178 -4 -15933

256 1 5900 350 180078 860
165 -5900 -350 110641

272 152 181 0 0 60
151 -181 -0 0

288 153 -4888 -66 -1520 50
113 4888 66 -1785

296 155 -¢943 -15 432 93
156 4943 15 -1870

297 156 -4943 55 1870 98
83 4843 -55 3527

298 157 -6133 -35 -6290 114
103 6133 35 2289

299 158 -5785 264 9676 45
159 5785 -264 2318
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GALGULO ESTRUTURAL E FUNDAGAO

CEAC DN GARLOS GUIMARAES SILVA.

CREA: 157.117/0 — CNPJ 05.439.348/0001-48

Avenida Juscelino Kubitschek de Oliveira, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12} 3632-0448 - E.mail: ceacengi@uol.combr  Cep: 12010-600

3032 159 ~-4888 -12 -2319 68
153 4888 12 1520
EDAY 140Q -61587 -65 ~4067 146
35 6157 65 -5341
LI 163 750 183 14385 79
58 ~150 ~183 -0
1 164 -467 349 20581 59
38 467 -349 0
il 165 975 -21386 -110642 52
142 -975 2136 -0
33 166 1330 2387 114561 48
18 -1330 ~2387 0
7.1.% Reacdes Nodais - Fixos Globals
{E] Horizontal {kgf) vertical (kgf) Momento {kgf.cm)
1 -250 4214 135770
: -3 3698 13166
> 3z 4208 ~17474
4 ~151 3934 96986
) 98 4097 -52460
5 275 3825 -46967

7.2 2a. COMBINAGAOD: Combinagdo 2

A.P. Coef, ponder.=0.90
psIl =1.00
v, Trans. Coef. Ponder.=1.40
psI1 =1.00

. z.l Deslocamentos Nodais - Eixos Globais

i pesloc. x{cm) Desloc. ylcm) Gireo {rad+*1000)
1 0.0000 0.000000 0.000000
2 0.0000 0.000000 0.000000
3 0.0000 0.000000 0.000000
4 0.0000 0.000000 0.000000
5 09,0000 0.000Q00 0.000000
6 0.0000 0.,000000 0.000000
7 0.0014 0.219166 0.000000
8 0.0427 0,219971 0.000000
g -0.0047 0.151017 0.000000
L 0.07295 0.151014 0.000000
L -0.0117 0.076117 0.0004000
fd 0.0136 0.077730 0,000000
13 0.0015 0.010485 0.000000
14 0.0016 0.014572 0.000000
15 ~0,0201 0.009744 0.000000
14 0.,0087 0,009369 0.000155
)7 ~0,0475 0.107983 0.0000090
18 0.0021 0.100282 0.000000
19 ~0.0635 9.277857 0.000000
hE 0.0091 0.276100 g.000000
21 -p.0201 0.45575%6 0.000600
22 ~0.0882 0.455948 0.000000
23 ~0.0485 0.586473 0.000000
24 ~0,0937 0.5688861 0.000000
2% -0.0810 0.552894 0.000000
3E ~0(.0910 0.653522 0.000000
27 ~0.00953 0.,636402 0.000000 ‘
PE ~0.0675 0.5638895 0.000000 :
74 -0,0739 0.523828 0.000000 :
30 -0.0123 0.524254 0.000000
31 -0.0347 0.374895 0.000000
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CEAC

Avenida Juscelino Kubitschek de Oliveira, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng1@uol.combr  Cep: 12010-800

CALCULC ESTRUTURAL E FUNDAGAG
ANTONIG CARLOS GUIMARAES SILVA
CREA: 157.117/D - CNP.J 05.439.349/0001-48

32 ¢.0450 0.376893 0.000000
33 0.0645 0.155845 0.000000
34 0.1408 0.155527 0.200000 !
35 0.1717 0.029195 9.000000
15 0.1340 0.024289 7.000000
37 0.1459 0,022744 0.000000
38 0.1463 0.014234 -0.000235
19 0.1637 0.014726 3.000000
40 0.1460 0.114187 0.000000
41 0.0974 0.116345 0.000000
42 0.0861 0.262968 ¢.000000
43 0.0330 0.262889 0.000000
44 3.0524 £.355700 0.000000
45 0.013¢ 0.357197 0.000000
46 0.0199 0.420360 0.000000
47 2.0073 0.419853 0.000060
48 ¢.0225 0.419920 0.000000
49 0.0673 0.418544 0.000000
50 4.0507 0.350016 0.000000 :
51 0.0121 0.350339 3.000000 i
52 0.0184 0.248368 3.£00000
53 0.0678 ¢.250179 0.C00000 ‘
54 0.0819 0.132998 0.000000
55 0.0404 0.132583 9.000000
56 0.0626 0.023347 0.000000
57 0.0574 0.023882 0.000000
58 0.0704 0,018959 -0.000058
59 0.0338 0.040092 0.000000
60 8.0798 0.027286 0.000000 i
61 0.0296 £.231408 3.000000
62 0.1182 $.228996 0.000000
63 0.0362 0.456083 0.000000
64 0.1365 0.456112 0.000000
65 0.0763 0.659468 0.000000
66 0.1619 0.658069 0.000000
67 3.1674 0.797827 0.000000
68 0.1146 €.797102 0.C00300
€9 0.1638 0.868082 0.030000
70 0.1560 0.869013 0.002000
71 0.1726 0.8382739 0.000000
72 0.1329 0.839153 0.000000
73 0.1558 0.7140286 0.000000
74 0.0686 0.712897 0.000000
75 0.1042 0.512085 0.000000
76 -0.0173 0.512532 3.000000
77 -0.0042 0.253893 0.000000
78 -0.1392 £.252584 0.000000
79 -0.0521 0.149299 0.000000
80 -0.1833 0.148392 9.000000
81 ~0.1177 0.6¢19402 -3.00265%
82 -0.2524 C.014866 0.000512
g1 -0.0445 ¢.024393 J.001671
84 ~-0.1752 0.334341 0.002957
85 -0.:994 ~0.166863 ~¢.001546
86 -0.154%6 ~0.167601 ~0.002040
87 -0.0992 0.607815 0.002133
88 ~0.2004 0.5195¢4 0.000555
89 ~0.1827 -0.219015% ~0.000011
30 ~0.2062 ~(.218370 ~0.000073
91 -0.2020 C.609344 0.002781
9z -0.1%24 ~(.233573 -0.000146
93 -3.1997 -0.233154 -0.000093
94 -0.2124 0.8B26095 2.000212
95 -0.1555 0.735993 0.001725
96 -0.1978 ~0.231033 0.000158
97 ~-0,1932 ~0.230617 0.000157
98 ~-0.1821 G.752954 -0.001561
99 -9.1994 -0,206905 0.000298
100 ~0.1863 -0.206703 0.000293
101 -0.1656 0.734779 0.001490
102 ~0.13%6 0.832241 0.004268
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CALCULO ESTRUTURAL E FUNDAGAO
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ANTONIO CARLOS GUIMARAES SILVA

CEAC
CREA; 157.117/D - CNPJ 05.439.349/0001-48

Avenida Juscalino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: {12) 3632-0448 - E-mall ceacengl@uol.com.br  Cep: 12010-600

103 ~0.2129 0.63314% -0,001784¢%
114 -0.1400 0.6%3655 -0.006672
13z -0.2037 -0,173432 0.000386
136 -0.1843 -0.173188 0.000401
130 -0.0928 1,171390 0.001192
12% -0.2108 -0.129945 0.000493
~-0,1867 ~0.129%892 0.000405

-0.2227 -0.084261 0.,000387

-0.1951 ~0.084018 0.000681

-0.2127 0.324904 -0.004218

~-0.2707 0.025403 -0.001284

-0.2403 -0.034326 0.000974

-0.,2030 -0.034450 -0.000168

-0.2531 0.128732 -0.001274

-0.2423 0.1050%6 -0.000907

-0.2284 0.016753 0.003170

-0.0374 0.013339% 0.000115

-0.281¢% 0.206229 0.000000

-0.0666 0.204885 0.000000

LaY -0.2359 0.565441 0.000000
) -0.4223 0.56655¢% 0.000000
2 -0.5247 0.881501 0.000000

4 -0,3908 0.882548 0.000000
A ~(.5522 1.0%6355 0.000000
L -0.4769 1.055717 0.000000
4 ~-0.5280 1.127294 0.000000
e -0.5415 1.126204 0.000000
130 -0.5063 1.096920 0.000000
130 -0.5492 1.096203 0.000000
132 -0,4515 0.961443 0.000000
133 -0.,5420 0.961972 0.000000
L34 ~-0.5292 0.770630 0.000000
135 -0.4085 0.771940 0,000000
136 ~0.3663 0.518470 0.000000
JI -0.4983 0.518428 0.000000
143 -0.4781 0.272048 0.000000
Lo -£.3616 0.274350 3.000000
L -0.3676 0.038141 0.0000060
1 -0.4351 0.020032 0.000000
14 -0.4281 0.016601 0.,000283
13 -0.4130 0.013008 0.000000
1704 ~-0,3968 0.007516 0.000000
145 ~-0.4143 0,034475 0.000000
Lah -0.4012 ¢.034043 0.000000
147 ~-0.38289 ¢.104142 0.000000
a8 -0.4125 0.106134 0.000000
149 -0.4087 0.167382 0.000000
in0 -0.3736 0.167360 0.000000
Lhl ~0.3662 0.207667 0.000594
152 ~0.4018 0,208120 0.000594
L3 -0.2604 0.105014 -0.001392
154 0.2288 0.116295 0.000000
[N -0.083% 0.517343 0.001205
106 -0.0646 0.334137 0.003114
177 -0.183% 1.170648 0.000783
[INE:! ~-0.2356 0.116295 ~0.002052
| 5% -0.2466 0.126837 0.000907
158 -0.1250 0.825328 0.000375
151 ~-0. 3091 1.170984 0.000000
142 ~0.1236 0.825709 0.000000
R 0.0657 0.018745 -0,000066
164 0.1323 0.014332 -0.000242
Loh ~0.4126 0.016449 0.000330
39 0.0156 0.009138 0.000120

5 .7.2 Esforgos nos extremos das barra

Larya Normal

BARRAS DE TRELICA

(kgf) Compr. {cm}

s - Eixos Locais
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CEAC

CALCULO ESTRUTURAL E FUNDAGAO
ANTONIO CARLOS GUIMARAES SILVA
CREA: 157.117/D = CNPJ 05.439.345/0001-48

Avenida Juscelino Kubitschek de QOliveira, n° 541 - Baitro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng1@uol.combr  Cep: 12010-600

1 273 67

2 467 102

3 -0 103

4 -512 112

5 -1 60

3 466 97

7 -1751 86

8 15890 119

3 44} 60
16 3955 100
11 -1743 100
12 -2500 113
13 1119 60
1 ~4951 R
15 1663 98
16 1211 119
17 131 63
iy ~4951 107
20 643 126
21 ~178 107
22 2136 60
23 ~937 101
24 ~-3910 113
25 4807 101
2% 491 59
27 -1351 100
28 -941 100
29 3250 122
30 55 37
e ~13%89 101
32 3541 i01l
33 ~13815 107
34 694 37
35 4021 100
36 3570 100
37 1040 125
38 185 56
38 ~4064 101
40 4296 101
41 160 102
42 738 55
43 -2751 100
44 4351 101
45 -1530 128
46 126 56
47 -2790 100
a8 1010 100
45 2120 al
50 585 56
51 2484 100
2 1029 100
53 -4098 132
54 ~-91 57
55 -5865 96
56 2519 98
37 34639 91
58 10140 58
5¢ ~5600 105
61 3058 71
62 2226 59
63 5420 100
64 -1478 100
65 -3148 94
66 601 59
67 -310 100
68 -1452 101
63 3354 134
7C ~22 60
71 -503 96
92 2646 96
93 ~-1586 96
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128
129
130
131
132
133
134
135
136
137
138
139
140
N 141
i 142
! 143
! w49
154

CEAC

CALCULO ESTRUTURAL E FUNDAGAO

ANTONIO CARLOS GUIMARAES SILVA
CREA: 157.117/D — CNPJ 05.439.348/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: {12) 3632-0448 - E-mail: ceaceng1@uol.com.br Cep: 12010-600

414
-2898
2610
1060
~140G
1326
-2862
71
380
3292
~1849
-1152
-89
-1834
578
1937
487
575
2453
-3080
114
-5501
2444
4026
-141
-5487
3536
~2668
7220
560
-2676
-185
3807
-8
3119
-185
-2938
384
-4189
3140
1751
-200
-4238
5589
-981
256
5655
~5014
-S54
-253
4744
-5086
1223
311
4820
-2353
-1792
-124
170
3472
-2398%
364
477
~1903
1668
146
~2766
3142
1764
3073
-204

59
104
105
134

60
100
101
104

&0
100
100
126

60
100
101
109

60

48




CEAC

Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng1@uol.com.br

157 344 98
159 -184 57
162 -534 126
163 283 89
166 s1 107
167 -123 56
170 391 107
172 ~123 53
175 -366 116
177 -16¢ 119
i8¢ 2% 145
181 ~61 55
184 298 116
186 ~72 55
189 ~200 107
191 -16 56
194 150 125
195 94 89
198 ~69 57
201 -29 98
204 35 59
207 & 16l
2i1 ~147 50
213 ~1214 47
214 2952 81
215 375 59
216 -1318 104
217 ~2616 96
218 4564 104
239 311 59
220 4469 104
221 -5969 104
222 2513 137
223 -290 59
224 7195 96
225 -5869 96
226 -520 95
227 178 59
223 -6836 95
223 7054 95
230 174 125
231 ~301 59
232 6488 94
233 -6757 94
234 688 98
235 200 59
236 6422 93
237 ~4619 93
238 -1827 120
239 144 60
240 -4593 92
241 2285 102
2472 2889 9z
243 365 59
244 2872 92
245 339 52
246 14 60
247 337 91
248 -3506 93
249 4078 105
250 639 59
251 -3498 95
252 -5308 114
253 8302 95
25¢ 4967 60
255 -7283 91
257 ~-1512 60
258 2572 103
259 ~4979 87
260 2807 87
261 119 &0

CALCULO ESTRUTURAL E FUNDAGAQ

ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/0 — CNPJ 05.439.349/0001-48
Avenida Juscelino Kubitschek de Cliveira, n® 5471 - Bairra Centro - Taubaté/SP
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CEAC

Avenida Juscelino Kubitschek de Oliveira, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail; ceacengi@uol.com.br

CALCULO ESTRUTURAL E FUNDAGAO

ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.345/0001-48

Cep: 12010-600

raonN?

Oy Oy O o O
VIS

oo

)

268

o
i

309

312
314

6C

100

144

145

145

147

118

150

151

Nd

84

155
q

2815
-1080
5486
-1085
1008
183

6
=271
-0
184
4527
-603
1006
1373
-289
4703
5653
-1505
3165
5793
5343
-4773
-212%
~3551
50
119
470
67
114

0

598
-494
-945
-0
-501
~-911
27
114
51
119
2088
3580
3724
3ze7
-476
5269
5576
2617

BARRAS DE PORTICO

Normal {kgt)

-5073
5073
-5424
5424
-5563
5563
-1508
1508
~1404
1404
-5363
5096
2579
-2579
2251
-2251
5504
~5504
~5522

Cortan. {kgf)

382
~382
135
~-135
48
~48
56
-5¢6
163
~163
-299
-220
~18
18
66
-66
38
~-38
-196

Momen . (kgf.cm)

69144
110081
72821
20047
26465
15543
~1016
5171
7874
2561
~7530
3202
~1546
-540
5704
2515
1878
408
~125040

50

Compr . (cm}
469
689

873,

63

701




CALCULO ESTRUTURAL E FUNDAGAQ
ANTONIQ CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n° 541 - Balrro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceacengl@uol.com.br  Cep; 12010-800

82 5522 196 -12105
152 a8z -z2782 58 4231 113
85 2782 ~58 2285
153 a4 ~-5713%8 -259 -320Z2 97
88 5600 -237 216l
155 86 2173 ~29 -2515 100
B9 -2173 23 ~348
156 85 -2224 -19 -1746 99
30 2224 19 ~-163
158 48 -5932 -122 ~2161 64
31 5862 ~213 5121
160 89 1336 6 348 100
92 -1336 ~6 204
161 30 -2175 3 163 i00
93 2175 -3 141
164 9i -5870 -30% -5121 102
94 5779 -228 1227
165 87 5820 -58 ~1878 100
160 ~-5820 58 -~-3847
168 92 1313 -1 -204 100
36 ~1313 1 120
169 33 ~1359 -C -141 160
57 1359 5} 128
171 94 -5796 ~204 ~1227 85
98 5744 -244 2894
173 96 626 -1 ~-120 100
99 ~626 1 a2
174 a7 -1348 -1 -128 100
100 1348 1 18
176 98 -5748 -117 -2894 61
101 5731 -209 5742
178 102 -5731 -218 -53742 62
102 5748 -111 2437
179 95 5798 -a0 ~5051 137
137 -5798 80 -5948
182 39 626 o ~-32 100
105 -626 -0 652
153 LG0o -777 1 -18 100
106 777 -1 98
185 102 -5743 =255 -2437 75
107 5739 ~-142 -1832
187 105 187 -0 -62 100
ige -187 0 53
188 t06 -783 ~2 ~98 100
109 783 2 -92
120 107 -5772 -233 1832 115
104 5869 ~370 6099
192 108 190 -2 -53 100
119 ~190 2 -166
193 1ce ~488 5 92 99
lil 488 ~5 386
196 104 -5879 -245 ~6099 73
112 5976 -1472 2234
197 103 5798 128 2162 89
158 -5798 -128 9145
199 110 46 10 166 100
14 ~46 ~-10 794
200 111 ~507 ~17 ~386 93
115 507 17 -1294
202 112 -5977 -101 ~2234 64
116 €073 ~223 6139
203 116 ~5689 -282 -6139 72
117 5823 =77 ~-1278
205 115 -464 45 1294 127
118 464 ~45 4207
206 114 31 ~-28 ~-794 124
113 -31 28 ~2708
208 117 ~-5168 -57 1278 57
113 5312 ~210 3088
209 119 -2693 -471 ~-15385 52
118 2693 471 -9188
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238
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EN

No

LA s W N

7.3

7.3.1 Deslocamentos Hodais - Eixos Globals

s

L e e
Ll N D G0 = LD e N

Telefone

118
113
2
119
1
165
152
151
153
113
135
156
156
83
137
103
158
158
159
153
160

166
16

Avenida Jusceline Kubitschek de Oliv
{Fax: {12) 3632-0448 - E-mail: ceacengi@uol.com.br

\ CEAC

-2738

273
-491

8
g

4819

-514

1

5141

=17
17
462

1
1
3

-4623

467

2

-4672

467
-467
579
-378
5486
-546

2
2
8
8
g
9

4623

-462
582
-582
=70
70
43
~43
~-80
80
-125
125

3
0
Q
8
8
6
6
5
5
&
6

44
-44
5

-5
-374
374
-0

340
2501
-2501
-2294
2284

e
CALCULD ESTRUTURAL E FUNDAGAD
i ————————
ANTONIO CARLOS GUIMARAES SILVA
CREA: 157.117/D - CNPJ 05.439.349/0001-48

Reagdes Nodais - Eixos Globails

Horizontal {kgf)

3a.

Desloc.

231

-5
=29
115
-81
230

vertical (kgf)

COMRINAGAQ: Combinagao 3

1

CoOoOoOoDoDOOoOoO00o00

)]

A.P.

V. Long.

% {cm)

L0000
.0000
,0000
L0000
.Goon
L0000
L0071
L0156
L0105
.0084
.0143
.00086
L0067

pesloc. y({cm}

.000000
,000000
.000000
.000000
.pooooe
000000
,120216
,120676
.08252¢6
.0B82524
.040912
.041834
.004615

-2958
-2923
-3297
-3277
-3218
-3011

Giro

4981
-2048
-11601
15385
-192440
-129534
0
-0
1434
1667
-408
1771
-1771
-3346
5948
-2162
~-9145
~-2193
2193
-1434
3847
5051
-15543
-0
-20047
1
129537
2
-110081
0

Momenteo (kgf

~116770
-5591
16263
-73241
43884
42412

coef. Ponder.=0.9
psil =1.0
coef, Ponder.=1.4
psIl =1.0

oo OoOOoOoO0Oo OO0 o Q0O

.300000

. 000000

{rad*1000)
,000000

.000000
,000000
.000000

. 000000
000000 g
000000 ¥
L 000000
000000
.000000
000000
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67

50
93
98
114
45
68
146
79
59
52

48
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S
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Avenida Juscelino Kubitschek de Cliveira, n® 541 - Bairro Centro - Taubaté/SP
Teiefone/Fax: (12} 3632-0448 - E-mail: ceaceng1@uol.com.br  Cep: 12010-600

CALCULO ESTRUTURAL E FUNDACAQD
ANTONIO CARLOS GUIMARAES SILVA
CREA: 157,117/D — CNPJ 05.430,349/0001-48

14 0.0074 ~0.006983 0.000000

15 0.0197 ~0.005553 0,000000

16 0.0026 -0.005337 -0.000107

17 0.0353 -0.083021 0.000000

18 6.0085 -0.058689 0.000000

19 0.0444 -0.160304 0.000000

20 0.0028 -0.153237 0.000000

21 0.01%6 -0.26180% 0.000000

22 0.0584 -0.261923 4.000000

23 $,0359 -0.335968 0.000000

24 0.0615 -0.337333 0.000000

25 0.0543 ~0.373350 0.000000

26 0.0598 ~0.373711 £.060000

27 0.0624 -0.363292 0.000000

28 0.0463 -0.364716 0.000000

29 0.0500 -0,298591 0.000000

30 0.0147 -0.298834 0.000000 |
31 0.0276 -0.213256 0.000000 |
32 ~G.0180 ~0.214393 0.000000

33 -0.0291 -0.088318 0.000000 ’
24 ~0.,0725 -0.088135 4.000000

35 -0.0898 -0.016413 0.000000

15 -0.0687 ~0.013542 0.000000

37 -0.0744 ~0,013821 0.000000

38 -0.0755 -0.0308132 0.000120

39 ~0.0850 -0,009272 0.000000 l
40 -0.0745 ~0.066552 0.000000 |
41 ~0.0465 ~0.057785 0.000000 ‘
42 ~0.0400 -0.152072 4.000000

43 -0.0095 -0,152021 0.000000

44 ~0.0206 -0.205058 0.000000

45 0.0020 -0.205%13 0.000000

45 -0.0019 -0.241934 0.000000 .
17 0.0052 -0.241640 0.000000 :
48 -0.0036 -0.241247 0.000000

4 0.0053 ~0.240418 0.000000

50 -0.0198 ~0.200804 0.000000

51 0.0026 ~0.200990 0.000000

52 ~0,0011 -0.142080 0.000000

53 -0.0295 -0.143113 0.060000

54 -0.0375 -0.075860 0.000000

55 -0,0137 -0.075622 0.000000

56 -0.0262 -0.012991 0.000000

57 ~0.0235 -0.013235 0.000000

58 -0.0309 ~0,010891 0.000023

5% ~0.0096 -0.023298 0.000000

60 ~0.0363 ~5.016007 0.000000

51 -0.0072 ~0.133299 0.000000

62 ~0.0582 -5.131918 0.000000

63 -0.0110 -0.262597 0.000000

64 -0.0688 -0.262618 0.000000

65 -0.033% -0.379275 0.000000

66 -0.0831 ~0.378474 0.000000

67 -0.0861 ~0.458793 0.000000

68 -0.0558 -5.458372 0.000000

69 -0.0839 -5.498845 0.000000

70 ~0.0795 ~0.499377 0.000000

71 -0.0896 -0.481673 0.000000

72 -0.0661 ~0.482201 0.000000

73 -0.0731 ~0.410004 0.000000

74 -0.0289 -0.409358 0.000000

75 -0.0434 -0.294071 0.006000

76 0.0204 -0.29432% 0.000000

77 5.0131 ~0.145598 6.000000

78 3.0906 -0.144844%6 0.000000

7a 0.0406 -0.08B5623 0.000000 i
80 0.1158 ~0.085104 0.000000 |
g1 0.0784 -0.011022 0.001524 .
82 £0.1556 -0.008474 ~0.000317

B3 0.0369 ~0.013836 ~0.000962

82 0.1119 -0.191482 -0,001693
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0.
L1158

0

0.
0.
0.
0.
O.

0.
0.1247

0.
L1160
0.
0.
0.
0.
L1337

0

0

0.
0.
0.
0.
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CEAC

1253
0997
0684
1264

1293
1273
1215
1258
1333
1007

1222

1257
1182
1065
0916

0919
1283
1171
0648
1324

0.1185
0.1393
0.1235
00,1335
0.1669
0.1494
0.1318
0.1567
0.1505
0.1431
0.0389
0.1730
0.0532
0.147¢6
0.2510
0.3079
0.2341
0.3227
0.2817
0.3098
0.3161
0.2961
0.3211
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
-0
0

2653

.3164
.3088
L2418
L2180
L2908
.2780
,2179
L2229
.2536
,2481
.2410
.2409
L2514
L2334
L2214
,2488
L2446
.2139
L2078
.2387
L1810
L1161

05968

0.095381

.065798%
.348110
,297528
.125302
.124942
.348984
.134165%
.133%22
.472878
LA21354
.132953
.132718
.431040
,119451
.119328
.4208661
.533591
.396898
,397189
.100208
,100071
L 670349
.075258
.D75223
.0487114
.048583
.186133
.014403
.020068
020143
.073804
.080163
.D09517
,007542
,115012

1142386

.314865
.315516
.490801
.491196
.586478
L5B6098
.623811
.623299
,604609
L604175
.826766
.527055
419018
.419787
.278593
L278542
.143918
.145275
L020227
.010141
.011240
.018749
,016594
.050812
,0503865
.107240
.108378
.159539
.159526
,1593803
.1940861
.0B01LS
066755
.296293

CALCULO ESTRUTURAL E FUNDAGAO

ANTOMIO CARLOS GUIMARAES SILVA
CREA: 157.117/D — CNPJ 15.439.349/0001-48

.000887
.001167
.001221
.00031%
,000010
.D00045
.00159%0
.006088
.000058
.00p121
.000987
.000086
.000087
.000893
.000188
.000167
.000852
.0p2441
.004490
.003818%
.000222
.000230
,0008681
.000285
.00023¢6
.000224
.000389
.002415
.000732
.000558
.000081
.000730
.000524
L001763
.000098
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.00e000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000255%
L000000
.000000
.000000
,000000
, 000000
. 000000
.000000
.000000
.000518
.000516
,000801
. 000000
.000691
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CALCULO ESTRUTURAL E FUNDAGAQ

C EAC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.435.349/0001-48

Avenida Jusceline Kubitschek de Qliveira, n® 541 - Bairro Centro - Taubaté/SpP
Telefone/Fax: (12) 3632-0448 - E-mail: ceacengi@ucl.com.br  Cep: 12010-600

1386 0.0485 -0,1913%5 ~-0.001783
157 0.1170 ~0.6699%25 -0.000448
158 0.1467 ~0.066755 0.001176
159 0.1530 ~0.072719 ~0.000518
160 0.0832 ~0.472439 -0.000214
i61 0.1886 ~0.670117 0.000000
162 0.0825 ~0.472657 0.000000
163 ~-0.0280 -0.010769 0.000027
164 ~0.0683 ~0.008190 0.000124
165 0.2356 ~0.011125 ~0.006272
166 ~0.0022 ~0,005204 ~0.000087
7.3.2 =sforgos nos extremos das barras - Eixos Locais
BARRAS DE TRELICA
Barra Normal (kgf) Compr, (cm)
i -83 67
2 ~-142 102
3 ) 103
4 156 112
5 0 60
6 -142 97
7 534 96 !
8 ~485 113 !
3 ~134 60
10 -1207 100
i1 532 100
12 763 113
13 -345 60
14 1504 98
15 ~-499 98
is -362 118
17 40 63
i8 1504 107
20 ~207 126 .
21 60 107 :
22 ~644 60 :
23 276 101 !
24 11886 113 !
25 -1442 101
25 -150 59
27 426 100
28 278 100
29 -985 122
30 -17 57
31 428 101
3z ~1080 101
33 574 107
31 ~212 57
35 1232 100
16 -108% 100
37 -312 125
38 ~57 56
39 1245 101
40 -1302 101
41 -52 102
42 -225 55
43 338 100
44 -1319 101
45 470 128
a6 -38 56
47 850 100
48 ~295 100
49 ~648 $7 "
50 ~-178 56
51 ~762 100 .
52 -301 100 ;
53 1251 132 ;
54 28 57

55




55
56
57
58
59
(794
2N
&
5]
515
0l
68
59

71
72
73
74
75
76
37
78
79
50
81
84
83
84
85
86
87
g8
89
90
ERS
92
33
94

-
o

497

98

59
131
102
103
104
105
106
107
108
109

CEAC

CALCULO ESTRUTURAL E FUNDAGAO

ANTONIO CARLOS GUIMARAES SILVA
CREA: 157.117/D — CNPJ 05.439.348/0001-48

Avenida Juscelino Kubitschek de Olivelra, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: {12) 3632-0448 - E-mail: ceacengl1@uol.com.br  Cep: 12010-600

1803
-773
-1058
~319
1717
~9286
-675
-1642
451
962
-183
169
443
~1024
7

167
-808
484
-126
8496
=797
-322
43
-1011
885
~24
-116
-1001
570
35¢
27
566
~165
-595
-152
-165
-752
946
~-35
1700
-749
~1235%
36
1524
~10786
821
-219¢%
-202
823
68
-1165
3
-951
68
899
-117
12986
~957
-535
62
1308
-1705
299
-78
-1725
1544
18

78
-1444
1566
~-376

96
98
91
58
105
71
59
100

56

N




CALCULC ESTRUTURAL E FUNDAGAQ
ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bafrro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng1@ual.com.br  Cep: 12010-600

128 -95 60
129 —-1467 108
130 726 105
131 550 101
132 38 59
133 ~131 96
134 ~1066 131
135 140 96
136 ~112 59
137 ~133 47
138 584 58
139 ~-517 47
140 -45 59
141 862 53
142 ~9364 98
143 -538 55
149 -941 160
154 6l 59
157 ~99 98
159 55 57
162 157 126
163 -8% 89
1686 ~-16 107
167 38 56
170 ~116 107
172 37 55
1758 110 116
177 51 119
180 -8 148
181 19 55
184 -92 116
186 22 5%
189 64 107
is1 5 56
194 ~51 125
195 -29 29
198 20 57
201 15 98
204 -it 549
207 =10 161
211 58 S0
213 374 47
214 -889 81
215 ~115 ]
216 306 104
217 793 96
218 ~1365 ic4
219 ~-96 59
220 ~1337 104
221 1812 104
222 -756 137
223 28 59
224 -2152 96
225 1781 96
2256 272 85
227 -56 59
228 2057 95
229 -2122 95
230 -39 125
231 91 59
232 -1915% 94
233 2033 34
234 -222 98
235 -64 59
2386 -189%6 93
237 1356 93
238 575 120
239 42 60
240 1348 9z
241 -714 102
242 ~-730 92

57




243
i 244
| 245
i 216
24
248
2459
250
R
252
253
154
255
257
258
259
260
261
262
763
i 264
! 265
Zhb
267
168
Te%
Pule

273

295
302
303
304
205
306
a7
308
309
311
212
2id
a15
317
316
320
321

i Barra

19

N

6

CEAC

Avenida Juscelino Kubitschek de Oliveira, n® 541 -
Telefone/Fax: (12) 3632-0448 - E-mail; ceacengl@uol.com,br

~-115%
-785
~188
-8
-187
119%
-1265
-200
1192
1642
-2655
~1483
2391
463
-~974
1679
=856
-36
~85%
329
~167
331
~308
-56
-2

83

0

-56
-1380
194
-317
~410

-1436
~1723
403
-978
~-190%
-1534
1461
649
1104
~16
-36
~143
~20
~35
=0
~183
151
288

0

153
279
-8
~35
~-16
~36
-651
~1089
~1151
-1006
-184
~1565
~1680
~808

BARRAS DE PORTICO

&  Normal{kgf} Cortan.

1543

~107

CALCULO ESTRUTURAL E FUNDACAD

ANTONIO CARLOS GUIMARAES SILVA
CREA: 167.117/D — CNPJ 05.439,345/0001-48

-17583

58

Bairro Centro - Taubaté&/SP

Cep: 12010-800

(kgf) Momen. {kgf.cm) compr. {cm)
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CEAC

CALCULO ESTRUTURAL E FUNDAGAOD

ANTONIO CARLOS GUIMARAES SILVA

CREA; 157.117/D — CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Oliveira, n® 541 - Bairro Centro - Taubaté/SP |
Tetefone/Fax: (12) 3632-0448 - E-mail: ceacengi @uol.com.br Cep: 12010-600 :

166 -1543 107 -32724 '
60 5 1655 -3g ~20489 689 !
164 ~1655 38 ~5768 :
100 3 1705 ~12 -6654 879
163 ~1705 12 -4141
144 81 455 -17 321 75
83 ~455 17 -1573 :
145 82 121 ~51 ~2440 64
81 ~421 51 ~-798
146 83 1638 31 2297 110
84 -1555 67 -976
147 81 ~803 5 476 118
85 803 -5 169
148 83 ~681 -20 -1744 124
86 681 20 -768
150 87 ~1687 -12 -603 63 ‘
155 1687 12 -124
151 4 1681 63 40507 701
8z -1681 -63 3749
152 82 846 ~18 -1309 113
85 -846 18 -704
153 84 1749 79 976 97
88 ~1708 72 ~660
155 86 -558 9 768 100
89 658 -9 109
156 85 668 6 535 99
30 -668 -6 52
158 88 1810 37 660 64
91 ~-1788 65 ~1562
160 89 -413 -2 -109 100
32 413 2 ~64
151 20 554 -1 ~52 100
33 -654 1 -45
164 51 1781 93 1562 102
95 -1763 70 -374
165 87 -1783 18 603 100
162 1783 -18 1174
168 92 ~406 0 &4 100
56 406 -0 ~36
169 93 412 0 a5 100
37 -412 -0 ~38
171 34 1768 62 374 85
98 ~1752 74 ~883
173 96 -200 0 36 100
39 200 - ~12
174 97 409 0 38 100
100 -409 -0 -7
176 38 1754 36 883 61
HH ~1748 64 -1752
178 101 1748 66 1752 62
102 -1754 34 -743
179 a5 -1777 25 1542 137
157 1777 -25 1615
182 %9 ~200 -0 12 100
105 200 0 -18
163 i00 235 -0 7 100
106 -235 0 ~29
185 102 1752 78 743 75
107 -1766 43 560
187 105 -63 -0 18 100
108 63 0 -18
188 106 237 1 29 100
1¢9 ~237 -1 25
190 107 1761 71 ~560 115
104 -17%1 113 ~1860
192 iQe -64 1 18 100 1
110 64 -1 53 :
193 109 141 -1 -25 99
111 -141 1 ~113 i
196 104 1793 75 1860 75
112 -1823 43 ~£82




CALCULO ESTRUTURAL E FUNDAGAC

C EAC ANTONIC CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.43%.349/0001-48
Avenida Juscelino Kubitschek de Qliveira, ne 541 - Bairro Centro - Taubate/SP
Telefone/Fax: {12) 3632-0448 - E-mail: ceaceng’@uot.combr  Cep: 12010-600

167 103 -1777 -39 -661 89
158 1777 39 -2793
[ 199 110 ~11 -3 -53 100
: 114 11 3 ‘ -243
' A0 113 146 5 113 99
| 115 ~146 -5 383
i 20z 112 1823 31 682 64
116 ~1853 68 ~1875
203 118 1735 86 1875 72
117 ~1776 23 394
205 115 121 ~13 ~383 122
118 -121 13 ~1246
206 114 -6 a 243 126
113 6 -9 827
248 117 1576 17 -394 57
113 ~-1619 64 -953
209 119 818 139 4528 52
118 -818 ~139 2710
210 118 828 -12 ~1464 67
113 ~828 12 545
212 2 1487 3 6784 706
119 ~1487 -3 -4528
i 256 1 1800 91 52132 860
I 165 -1800 ~-91 26399
? 272 152 52 0 0 60
E 151 -52 -0 0
| z88 153 ~1417 -19 ~441 50
113 1417 19 -519
! 296 155 -1433 -4 124 93
! 1586 1433 4 -541
| 29t 1586 -1433 16 541 98
. 83 1433 ~16 1020
| ©98 157 ~1777 ~10 ~18153 114
| 103 1771 10 661
i 299 158 ~1676 76 2793 45
1 158 1676 -76 669
i 300 159 -1417 -3 ~669 68
! 153 1417 3 441
: 301 160 -1783 -19 ~-1174 146
! 95 1783 19 -1542
: 2310 163 216 53 4141 7%
58 -216 -53 -0
113 164 -136 98 57638 59
38 136 ~98 0
116 165 307 ~510 ~26400 52
142 -307 510 -0
g 168 384 682 32724 48
15 -384 ~§82 0

7.,3.3 Reagdes Nodals - Eixes Globals

NS Horizontal (kgf) Vertical (kgf) Momento (kgf.cm)

1 -101 2000 57924-

2 -4 1653 71538 .
3 14 1894 7 TTT-7393 o
1 -70 1868 450077 -

5 42 1839 ~22766

5} 119 1715 -19537

' VRVOLTORIA DE MAXTMOS E MINIMOS s

g.1 Deslocamentos Nodais

Deslocamantos em cm
Giros em rad*1000

60




CALCULO ESTRUTURAL E FUNDAGAO
ANTONIO CARLOS GUIMARAES SILVA

o CREA: 157.117/D — CNPJ 05.439.349/0001-48

Avenida Jusceline Kubitschek de Oliveira, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng?@uol.com.br Cep: 12010-600

N& Desloc. X DesloC. Y Giro
MAX MIN MAX MIN MAX MIN
1 o,0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 0..0000 0.0000 0,0000 0.0000 0.0000 0.Q000
3 0.0000 0.0000 0.0000 0.0000 0.0000 g.c000
4 0.0000 g.o000 ¢.o000 0.0000 o.gogo 0.0000
5 0.0000 0.00c0 0.0000 0.0000 g.4p00 D.00Co
6 0.0000 6.0000 0.000¢ 0.0000 8.0000 4.¢000
7 0.0100 0.0014 0.2192 ~0.2716 0.0000 g.ago0
8 0.0427 ~0.0412 0.2200 -0.2726 ¢.0000 0.0000
9 0.01786 -0.0047 0.15L0 -0.1887 0. 0000 ¢.Jc00
10 3.C295 -0.0249 0.1510 -0.1867 0.0000 0.0000
11 0.0263 ~0.0117 0.0761 -0.0931 0.0000 0.3000
12 0.0135 ~0.0048 0.0777 -0.0951 0.0000 0.0000
13 3.0094 0.0015 0.0105 -0.0113 0.0000 0.0000
14 0.0104 0.0016 0.0146 -0.0166 0.0000 3.0000
15 ¢.0378 -0.0201 3.0097 -¢.0124 ¢.o0go ¢.oco0
1% ¢.0087 2.00¢2 0.0094 -0.0119 ~4.0002 ~0.0002
17 0.0726 ~0.0475 0.ic8¢ -0.1394 0.000¢ 0.0000
18 0.0088 £.0021 0.1€33 ~0.1297 G.0000 ¢.0000
19 0.0929 ~0.0633 0.2779 -0.3560 0.00g¢0 0.0000
20 0.0091 0.C003 0.2761 -0.3537 0.0000 0.3000
21 0.0377 -0,0201 0,4558 ~-0.5822 0.0000 0.0000
22 0.1242 ~-0.0882 0.4559 ~-0.5824 0.0000 0.0000
23 0.C739 -0.0485 0.5865 ~0.7478 3.0000 0.0000
24 0.1311 ~0.0937 0.5889 -0.7508 ¢.0000 0.3C300
25 0.1151 ~0.0810 0.6523 ~C. 8314 0.0000 0.0C0¢C
25 0.1274 -0.0910 0.6353% -0.8322 c.0000 €.0cac
27 0.1332 ~0.0853 0.6364 -0.8095 0.0000 G.ogo0
28 0.0974 ~0.0675 0.6389 ~0.8127 0.000¢ 0.0000
29 0.1057 -0.0739 0.5238 ~-(0.6656 C.o000 0.0000
30 ¢.0271 ~0.0123 $.5243 -0.6662 ¢.0000 0.0000
31 0.0557 ~(.0347 0.3749 -0.4757 C.0000 0.0000
32 0.0450 -0.0458 0.3769 ~0.4782 0.0000 0.0C00
33 0.06435 -0.07¢5 0.1538 -0.1972 0.0000 ¢.3000
34 0.1408 ~0.1673 0.1555 ~0.1968 0.00¢0 0.000¢
35 0.1727 ~0.2060 0.0292 ~-0.0367 ¢.0000 £.0000
36 0.13490 ~0.1588 0.0243 ~-0.0304 0.0000 C.0Q0¢
37 0.1459 ~0,1723 0.0227 -5.0302 0.0000 G.acop
18 J.1463 -0.1742 0.0142 ~0.0181 -(.0002 -0.0002
39 0.1637 ~0.1956 0.0147 ~0.0201 0.0000 0.0000
40 0.1460 ~0.172% 0.1142 ~0.1475 0.0000 0.0000
41 0.0874 -0.1101 0.1163 -0.1503 0.0000 ¢.g000
42 0.¢861 ~-0.0957 0.2630 -0.3379 0.0000 0.0000
43 0.0330 ~0.0278 0.2629 ~-0,3377 3.0000 0.0000
44 0.0524 -0.0525 0.3557 ~0.4561 0.0000 a.0000
45 0.013¢0 ~0.0022 0.3572 ~0.4580 0.0000 0.0000
16 0.0199 ~-0.0109 0.4204 ~(.5385 0.0000 g.o0o0
47 ¢.0073 £.C050 0.4193 -0.5378 0.0000 0.0000
48 0.0225% -0.0144 0.4200C -0.5374 G.0000 0.0000
49 0.0073 0.0052 0.4185 ~0.5355 0.0000 0.0000
50 0.0507 ~0.6505 0.3500 -0.4476 0.q000 0.0000
51 0.¢121 ~0.00C9 0.3503 -0.4481 0.0000 0.0000
52 0.0184 ~0.009¢0 0.2484 -0.3172 0.0000 ¢.0000
53 0.0878 ~0.0722 0.25¢2 ~0.3195 0.0000 ¢. 0000
54 C.C819 ~0.C%¢02 0.1330 -(.1697 0.0000 0.0000
55 0.0404 -0.0370 0.1326 ~C.1692 0.0000 ¢.0000
56 0.052¢6 ~0.0652 0.0223 ~0.0294 ¢.0000 0.0000
57 0.0574 ~0.0387 0.0239 -0.0300 0.0020 c.a000
58 3.0704 ~0.0753 0.0190 ~0.0242 ~0.0001 ~0.0001
59 0.0338 ~0.0285 0.0401 ~0.0514 0.0000 0.0000
€0 0.0798 -0.0872 0.0273 ~0.0352 0.0000 0.0000
61 0.0296 -0.0231 0.2314 ~-0.2948 0.00040 0.0000
62 g.1182 ~0.1359 0.2290 ~0.2917 £.0000 0.3000
63 0.0362 ~0.03186 0.4561 ~0.5807 0.0600 0.063¢
64 0.1365 -0,1589 0.4561 ~-0.5807 0.0030 0.0000
65 0.0763 -0.0824 0.6598 -0.8387 ¢.0000 0.3¢00
66 0.1619 ~0.1909 0.6591 ~C.8370 Q.Q000 o.o0c00
67 0.1674 ~0.1876 0.7978 ~1.0141 0.0000 0.0C00
64 0.1146¢ -0.1310 0.7871 ~1.0132 0.0000 0.0000
69 0.1638 -0.1925 0.8681 ~1.1020 0.0000 0.0000
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73 0.1560 ~{,1833 0.8690 ~1.1032 0.0000 0.0000
s 0.1736 ~0,2053 0.8382 -1 . 08630 0.0000 0.0000
1z 0.1329 ~0.1529 0.8392 ~-1.0642 0.0000 0,0000
73 0.15%58 -0.1818 0.7140 -0,5035 0.0000 0,0000
74 0.0686 -0.0705 0.7129 -0.9020 0.0000 0.0000
15 0.1042 ~0.1158 0.5121 ~0.6461 0. 0000 0.0000
Te 0.0387 -0.0173 0,5125 -0.6467 0.0000 0.0000
T 00,0229 ~-0.0042 0.2539 -0.3173 0.0000 0.0000
TE 0.1939 -0.1392 0.2526 ~0,31586 0.0000 0.0000
Ve 0.0838 -0.0521 0.1493 -0.1849 0.0000 0.0000
B ,2494 -(,1833 0.1484 ~0.,1837 0.0000 0.0000
&1 0.1656 -0.1177 0.0194 -0.0231 ~-0.0027 -0.,0027
Eu 0.3350 -0.2524 0.0149 ~0.,0178 ~0.,0007 -0. 0007
£ 0.0735% -0.0445% 0.0244 -0.,0295 -0.0021 -0,0021
3K 0.2401 -(.1752 0.3343 ~0.42486 -0.0038 ~-0.0038
5 0.2684 -0.1994 0.2109 -0.1669 -0.0015 -0.,001%
b0 n.2117 ~-0.1546 0.2118 ~0.16786 -0.0020 ~0,0020
I 0.1433 -0,0992 0.6078 -0, 7731 -0.0027 ~0,0027
B4 0.2723 ~0,2004 0.5%195 ~0.6605 -0.0007 -0, 0007
3 0.2474 -Q,1827 0.2773 -0.2190 -0. 0000 ~0.0000
i) 0.2773 -0.2062 0.276% -0,2184 ~0,0001 -0,0001
ii 0.2743 ~-0.2020 0.6093 -0.775%1 -0.0035 -0.0035
)2 0.2601 -0.,1924 0.2973 -0.233% -0.0001 -0.0001
13 0.2698 -0.1997 0n.2967 -0.2332 -0.0001 -0.0001
| 00,2870 -0.2124 0.8261 -1.0511 -0.0003 -0.0003
= 0.2150 ~0.15585 0,.7360 -0.9366 -0.0022 -0.0022
3E€ 0.2672 ~-0.1978 0.2950 -0,2310 -0.0002 -0.0002
37 0.2619 ~-0.1933 0.2944 ~0.2306 -0.0002 -0.0002
It 0.2481 ~0.1821 0.7530 -0,9581 -0.0016 -0,0016
ER 0.2694 ~0.1994 0.2654 ~-0.2069 ~-0.0004 -0.0004
1o 0.2530 -0,1863 0.2652 -0,20867 -0.0004 -0.0004
131 0.2280 -0,1656 0.7348 -0.9351 ~0.0019 ~0.,0019
178 0.1950 -0.1396 0.9322 -1.18867 -0.0054 -0.0054
175 0.2883 -0.2129 0.6931 -0.8825 -0.,0078 -0.0078
10« 0.1954 -0.1400 0.6937 -0.8831 -0.0067 ~-0.0067
146 0.2751 -0.2037 0.2232 ~-0,1734 ~0,0005 -0.0005
106 0.2505 ~0.1843 n.2229 «0.1732 ~0.0005 -0.0005
16y 0,1351 ~-0.0926 1.1714 ~1.4914 -0,0015 -0.0015
IS 0,2842 ~-0.2108 0.1681 «0.1299 ~0,00086 ~0,0006
100 0.2535 -0.1867 0.1680 -0,1299 ~0.0005 ~-0.0005
1o 0.2997 -0,2227 0.1092 ~0,0843 -0.0005 ~-0.0005
12 0.2644 ~0,1951 0.1088 -0,0840 ~-0.0009 ~0.0009
H. 0,2881 ~0.2127 0.3249 -0,4134 -0,0042 ~-0.,0042
0.3619 -0.2707 0.0254 -0.0322 -0.0013 -0.0013
0.3224 ~0.2403 0.0453 ~-0.0343 -0.0012 -0.0012
0.2823 -0.2090 0.0454 ~0.0345 ~0.0002 ~0.0002
0.3395 ~0,2531 0.1287 ~0.1636 ~0.0013 -0.0013
0.3257 ~0.2423 0.1051 -0.1336 -0.0009 -0.0009
: 0.3081 -p.2284 0.0168 ~-0.0213 -0.0040 ~0.0040
L 0.0692 -0.0374 0.0133 -0.0169 ~-0.0002 ~0,0002
R 0.3752 -0.2819 0.2062 ~-0.2585 0.,0000 0.0000
e 0.1059 ~0.0666 0.2049 ~0,2567 0.0000 0.0000 .
2l 0,3179 -0.2359 0.5654 -0,7079 0.0000 0,0000
123 0.5508 ~0.4223 0.,5666 ~0.70094 0.0000 0.0000
el 0.6788 ~0.5247 0.8815 -1,1033 0.0000 'cr‘%z £ Ty
125 0.5123 ~0.3909 0.8825 ~1.1046 0.0000 LN iﬁtk‘)‘; j,*'
1246 0.7125 ~-0.5522 1.0564 -1.3201 0.0000 __ Oﬁgiggfzﬂ_qul“‘“
L2 0.56196 ~0.4769 1.0557 -1,3192 0.0000 = o
128 0.6830 ~0.5280 1.1273 ~1.4059 0.0000 0. 0000 _
159 0.6982 -0.5415 1.1262 ~1.4045 0.0000 0.0000
LA 0.6535 -0.5063 1.0969 ~1.3644 0.0000 0.0000
150 0.7089 ~-0,5492 1.0962 ~1.3635 0.0000 O.dOGO
12 0.5845 -0.4515 0.9614 ~1,1914 0.0000 0.0000; ...
123 0.6989 ~0.5420 0.9%620 -1.1920 0.0000 3.0000
1349 0.6822 ~0,5292 0.7706 ~0.9503 0.0000 Q.9000
103 0.5313 -0.4085 0.771% ~0.9520 0.0000 0.0000
1w 0.4745 ~-0.3663 0.5185 -0.6346 0.0000 0.0000
1.7 0.6423 -0.4983 0.5184 ~0.6345 0.0000 0,0000
18 0.6162 -0.4781 00,2720 -0,3297 0.0000 0.0000
149 0,4757 -0.3616 0.2743 -0, 3327 0. 0000 0.0000
140 0.4857 ~0,3676 0.0381 -0.0463 0.0000 0.0000
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i41 3.5603 -0.4351 0.02¢6 -0.023¢ 0.0000 0.0000
142 0.3507 ~0.4281 0.0le6 -0.0237 -0.0005% -0.0005
143 0.5323 -0.4130 0.0130 -0.0343 0.0000 ¢.0000
144 0.5248 -0.39¢68 0.0075 -0.0273 0.0000 0.0000
115 0.5479 ~0.4143 0.0345 ~0.0885 G.00¢0 0.0000
146 0.5159 -0.4012 0.0340 -0.0879 0.0000 0.0000
147 0.4904 ~0.3829 0.1041 ~0.2014 0.0000 0.0000
148 0.5434 -0.4125 0.1061 ~0.2039 0.0600 0.0C00
149 0.5355 ~C.4087 G.1674 ~0,3052 0.0000 0.0000
150 0.4754 ~0.3736 0.1674 ~0.3052 0.0000 0.0C0¢C
151 0.4633 ~G.3662 0.2077 ~0.3727 ~0.0010 -0.0010
152 0.5238 -0.4018 0.2081 ~0.3733 ~0.0010 -0.0010
153 0.3488 ~0.2604 0.105¢ -0.1335 -0.0014 -0.0014
154 0.2288 ~0.2744 0.1163 -0.147¢ 0.0000 0.0000
155 0.1238 ~-0.0839 0.5173 ~0.6578 ~0.0015 ~0.0015
156 0.0992 ~0.0646 0.3341 ~0.4243 ~0.0040 ~0.0040
157 0.2512 ~0.1839 1.1706 ~1.4304 -0.0010 -0.0010
i58 0.3172 ~0.235¢6 0.1183 ~0.1476 ~0.0021 ~0.0021
159 0.33101 ~0.2466 0.1268 ~0.1612 -0.0012 -0.¢012
160 0.1762 ~0.1250 0.8253 -1.0502 ~0.0005 ~0.0005
i61 0.4108 ~0.3092 1.171i¢ ~1.4%08 0.0000 G.0000
i62 0.1748 -0.123% 0.8257 -1.0506 0.0000 0.0000
163 0.0657 -0.0702 0.0187 ~0.0239 ~0.0001 -0.0001
164 0.1323 ~0.157¢6 0.0143 -0.0182 -0.0002 -0.0002
165 0.5243 ~0.4126 0.01l64 ~0.0234 ~0.0005 -0.0005
166 0.0158 ~-0.0098 0.0091 ~0.0116 ~-0.0002 -0.0002

8.2 SclicitagSes nos Extremos das Barras {Eixos Locais)
Forgas em kgf
Momentos am kgf.cm

BARRAS DE TRELIGA

Barra No Normal Lbarra
MAX MIN {cm)
1 273 ~289 67
2 467 -493 162
3 0 -0 103
4 541 -5iz2 112
5 1 -4 60
6 466 -483 97
7 1851 ~1751 96
8 1599 -1681 119
9 641 ~456 60
10 3955 ~4181 100
11 1843 -1743 09
12 2¢43 ~2500 113
i3 1118 ~1191 60
14 5221 -4951 98
15 1663 ~1742 98
16 1211 ~-1264 119
17 131 -139 63
18 5221 ~495% 107
20 643 ~702 126
21 230 ~178 107
22 2136 -2242 50
23 971 -937 101
24 4120 ~3910 113
25 4807 ~5030 101
26 491 ~520 . 59
27 1457 -1351 100
28 875 -947% 100
29 3250 ~3423 122
30 55 ~60 S
31 1465 ~1358% i01
3z 3541 -3742 101
33 2014 -1915 107
34 694 ~-733 57
35 14261 -4021 100
36 3570 ~3773 100
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1040 -1089 125
185 -1986 56
4306 - 4064 101
42986 4524 101
160 -177 102
738 -779 55
2905 -2751 100
4351 -4582 101
1625 -1530 128
126 -133 56
2546 -2790 100
1010 -1040 100
2120 -2245 47
585 -617 56
2484 -2635 100
1029 -1059 100
4335 -4098 132 _
97 -91 57 P
5231 -SBES 96
2519 -2673 98
3469 -3667 91
10190 1089 S8
5941 ~5600 105
3058 -3219 71
2226 -2347 59
5420 5709 100
1565 -1478 100
3334 -3148 94
601 -635 59
568 ~510 100
1537 -1452 101
3354 -3550 134 :
25 -22 60
560 -503 95
2646 -2B00 96
1678 -1586 96
414 -437 59
3091 -2898 104
2610 ~-2762 105
1060 -1119 134
149 -140 60
3326 -3514 100
3053 -2862 101
71 ~78 104
3180 -401 60
3292 ~3478 100
1973 ~1849 100
1225 -1152 126
35 -89 6Q
1958 -1834 108
578 -596 101
1937 -2056 199
497 -526 - &0
575 -592 57
2453 -2592 97
3267 ~3080 118
114 ~120 &0
5851 -5501 104
2444 -2583 104
40286 ~4270 118 -
127 -141 60
6872 6487 100
3536 ~3717 =60
2820 -2668 .o
7220 ~-7601 46
660 -688 60
2829 -2676 104
226 -185 104
3807 ~4023 116
10 -8 60
3118 -3292 97
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110 227 -185 37
111 3101 -2938 120
112 384 -406 60
112 1459 -4199 100
114 3140 -3315 100
115 1751 -1844 108
116 z13 -200 60
117 4501 ~4238 100
118 5589 -5887 100
119 1025 -981 127
120 256 -272 60
121 5655 -5957 100
122 5200 ~5014 100
123 59 -54 102
124 268 -253 59
125 4744 ~4966 100
126 5376 -508¢6 100
127 1223 ~1312 131
129 311 -332 60
129 4820 ~5046 105
130 2453 -2353 105
131 19:2 -1792 101
132 129 ~124 59
133 470 -407 96
134 3472 -3698 131
135 2501 ~2399 96
136 364 -389 5%
137 477 ~413 47
138 2026 -1903 58
139 1698 -1861 a7
140 146 -160 59
141 2896 -2766 53
142 3142 ~3082 98
143 1764 -1934 55
149 3073 -3198 160
154 2190 ~204 59
157 344 -339 98
159 189 -184 57
162 539 -534 1286
163 283 -299 83
166 51 -54 167
167 130 -123 56
170 391 ~396 107
172 129 ~123 55
175 37% ~366 11§
177 177 ~168 119
180 27 -28 145
181 67 -61 55
184 298 -310 116
186 76 -72 55
189 213 -200 107
191 20 -1% 56
194 150 -167 125
195 94 -100 89
198 72 -69 57
201 45 -29 98
204 35 -35 59
207 6 ~31 161
211 183 -147 50
213 1290 -1214 47
214 2952 -30098 81
215 375 -3¢98 59
216 1401 -13189 104
217 2757 ~2616 96
214 4564 ~4771 104
219 311 -332 59
2240 4469 -4672 104
221 6292 -556% 104
222 2513 -2537 137
223 305 ~290 59
224 7195 -7522 9%
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215 6187 ~5869 96
| ehl 955 ~920 95
= 247 178 -192 59
! 208 7170 -6836 95
i 224 7094 ~7417 95
! 230 174 -155 125
| 23 3le -301 59
i 230 6488 ~6732 94
: 233 7087 ~5757 94
234 688 -152 ag
235 200 -217 59
735 6422 -6664 93
£ 4777 -4619 93
233 1966 -1827 120
233 149 ~144 50
249 4751 -4593 92
141 2285 ~2450 102
#4z 2889 -2872 92
143 265 -393 59
44 2872 -2855 92
145 339 -526 92
: 496 14 -21 60
i oy 337 -524 91
149 3957 ~3506 91
: 49 4078 ~4353 105
, 250 639 -586 59
wtl 3948 ~3498 95
e 5657 -5306 114
20 8302 -902¢ 95
E3 4967 ~5187 50
245 8037 -7283 91
247 1602 -1512 60
258 2572 ~3098 103
259 5584 -4979 87
250 2807 ~2967 87
251 119 -126 60
232 2815 -2976 95
252 1142 -1080 95
254 546 -578 60
255 1147 ~1085 92
i 266 1009 ~1067 103
‘ 287 183 -193 92
: 2% 6 -7 60
i : 287 -271 95
; 2 0 -0 64
27 184 -194 64
: 738 4527 ~-4785 31
! z7a 557 -603 53
| 275 1008 -1083 111
276 1373 -1422 87
2 280 -289 71
2179 4703 -4960 63
=79 5653 ~5954 38
282 1478 -1505 66
o8l 3185 -3370 86
282 5793 ~6407 28
283 5343 ~5456 63
284 5047 -4773 116
186 2251 -2129 117
5 3796 -3551 115
EEY 50 -54 27
19 119 ~126 53
150 470 ~497 76
185 67 -71 50
282 114 -120 59
243 0 -0 68
294 598 -633 52
295 522 -494 a8
302 998 ~945 106
303 0 -0 112
304 530 -501 69
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305 965 ~911 73
306 27 ~28 120
307 114 ~120 48
308 51 -54 155
309 115 -126 53
311 2088 ~2244 160
312 3580 ~3762 B7
314 3754 -4000 111
315 3267 -3473 c2
317 -15%8 -476 81
318 5269 -5485 59
320 5576 -5850 120
321 2617 -2786 112
BARRAS DE PORTICO
Barra No Normal Cortante Momento Lbarra
MAX MIN MAX MIN MAaX MIN tem)
19 € 5355 -5073 ig2 -384 69244 ~65754 469
166 5073 -5355 384 ~382 110081 ~114561
60 3 573¢ -5424 135 ~137 72821 -13444 6849
164 5424 ~573¢ 137 -135 20047 ~-20580
100 3 58381 ~5563 48 ~44 26465 -24463 879
163 5563 -5891 44 -48 15543 -14385
144 81 1612 ~1508 56 -59 1037 -1016 75
83 1508 -1612 538 ~5%6 5171 -54R0
145 82 1342 ~-1404 163 -172 7874 -8277 64
Bi 1434 ~1342 i72 -163 2561 -2675
146 B3 S670 ~5363 31le -299 7951 -7530 110
84 5056 -5389 232 ~220 3202 ~3387
147 81 2579 -2701 13 -isg 1638 -154¢ 118
85 2701 -2579 18 ~15 584 -540
148 B3 2251 -2336 66 ~-70 5704 -5998 124
B& 233¢ -2251 70 -66 2515 -2635
i50 87 5504 ~5822 38 ~40 1378 ~2050 63
155 5822 -5504 40 ~ 38 408 -432
151 4 5508 ~5522 212 ~1596 135780 ~125040 701
8z 5522 -5508 1586 -212 12740 ~12105
152 82 2878 ~2782 58 61 4231 -4463 113
BS 2782 ~2878 61 ~-58 2285 ~2404
153 B4 6063 -5735 274 -259 3387 -3202 97
88 3600 ~5920 251 -237 2:61 ~2284
155 B& 2173 ~2256 30 ~-29 2634 -2515 100
89 2256 -2173 29 ~30 372 -348
156 B5 2259 ~2224 20 -13 1821 ~1746 99
g0 2224 -2299 15 -20 175 ~163
158 B8 8272 -5932 123 -122 2284 -2161 64
9z 5862 ~6198 226 -213 5121 ~5414
160 89 1336 -1417 6 -5 348 ~-372 100
92 1417 ~1336 6 -6 204 ~220
161 30 2248 ~-2175% 3 -3 163 -175 100
93 2175 ~2248 3 ~3 141 -154
164 91 6206 -5870 322 ~305% 5414 -5121 102
94 5778 ~6109 241 228 1227 ~1297
165 87 5820 -6157 61 ~58 2090 -1878 100
160 6157 ~-5820 58 -61 4067 ~-3847
i68 92 1313 -1392 1 -1 220 -204 10¢
96 1392 ~1313 1 -1 120 -123
169 33 i422 ~-1359 o] -C 154 ~141 100
a7 1359 ~1422 0 -0 128 ~131
171 84 6128 ~575¢6 216 ~204 1297 -1227 85
58 5744 -6073 258 244 2894 ~3060
173 96 626 ~691 1 -1 123 ~120 100
g9 691 ~626 1 -1 32 -41]
174 g7 1410 ~-1348 1 - 131 ~128 100
100 1348 -1410 1 -1 18 -25
i76 98 6077 ~-5748 i23 ~117 3060 ~28%94 61
101 5731 -6059 221 ~209 5742 ~-6071
178 101 6059 ~5731 230 ~2.8 6071 ~5742 62
102 5748 ~6077 118 ~11% 2437 ~257¢
179 9% 5758 -6133 BS -BG 5341 -5051 137
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157 5133 -5798 80 ~B5

It 39 6526 -691 0 ~-Q

| 104 691 -626 0 -0

LIS 10 821 -737 1 -1

! 13 177 -821 1 -1

] "9z 6072 -5743 270 ~2565

O 5789 -6121 150 ~142

© 3 e 187 -230 =0 -0

0y 230 -187 0 0

41 UR 828 -783 2 -2

G 783 ~828 2 -2

=] o 6102 -5772 246 ~-233

g 586¢ -6205 392 -370

1492 08 190 -234 2 -2

110 234 -120 2 -2

T8y 109 507 -4B88 5 -5

il 488 -507 5 -5

cag 104 6215 -5879 259 -245

112 5976 -5318 150 -142

i 103 5798 ~6133 128 ~135

158 6133 ~5798 135 -128

Gty 110 46 -62 10 =10

‘L4 62 -46 10 -10

[ Q) 11 527 -507 17 -17

‘1s 507 ~-527 17 -17

2 1z 6319 -5977 106 -101

lte 6073 -6421 236 -223

13 ilE 6014 -5689 299 -782

! 117 5823 -6155 81 =77

PRI T 448 ~464 45 -47

! 11% 464 ~448 47 ~-45

g 114 31 ~47 30 ~-28

L3 47 -31 28 ~30

TR 1i0 5462 ~5168 60 -57

Lid 5312 -5614 223 -210

b Ll 2844 ~2693 488 ~4771

1.3 2693 ~2844 471 -488

20 113 2883 -2738 44 =44

PR 2738 -2883 44 —44

2.2 2 5178 ~4919 5 3

118 4918 -5178 -3 -5

[T i 5800 -5141 350 -374

165 5141 -5900 3174 ~350

| o 182 181 -171 0 -0

i 151 171 ~181 0 -0

2an 183 4623 -4888 62 ~6b

113 4888 -4623 66 -62

735 1556 4672 ~-4943 15 -15

156 4943 -4672 15 -15

R 4672 ~4943 55 -52

g3 4943 ~4672 52 ~55

1y sy 5798 -6133 33 -35

103 6133 ~-5798 35 -33

¥y 1t8 5469 -5785 264 -250

1n9 5785 -5469 250 -264

S0y 1589 4623 -4888 11 -12

153 41888 ~4623 12 -11

31 ind 5820 -6157 61 -65

05 6157 ~5820 45 -6l

10 163 750 -708 183 -198

LB 708 ~750 198 -183

E O 16d 436 -467 349 ~340

38 467 -436 340 ~349

B16 0 T05 975 -805 2501 -2136

! 2 805 ~875 2136 ~2501

3 E 148 1330 ~1256 2387 -2294

. 106 1256 ~1330 2294 -2387

|

| t. 3 Reacdes Nodais - Eixos Globals
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6220
41
62
25
98
2576
1939
63
53
100
88
1832

65099

386
65447
2234
2162
8145

166

794

397
1338
2363
6139
6495
1357
1294
4207

847
2869
1278
3088

15933
9518
4981
2203

18433

15385

140078
110641
0

0

1434
1667

432
1771
1870
3527
5948
2289
9676
2319
2193
1520
3847
5051

14385
-0
20581
1
129537
2
114561
0

entro - Taubaté/SP

-5948
-32
-63
-18

-100
~2437
-1832

-62
-63
SEL
-92
-1939
~6447
-53
-166
-85

-397
-6099
-2363
~2288
-96786

-181

-847

-386
-1294
-2234
-6495
~613%
-1278
-1338
-4366

~794
~2708
~1357
-3287
~15385
-9138
~5152
-2048
-11601
~15933

-192440

-129534

¢

-0
-1520
~1785

-408
-1870
-1771
-334%
-6290
-2162
-9145
-2193
-2319
-1434
-4067
~5341

-15543
-0
-20047

B

-110642

bo-o

-11008%

c

75

89

100

29

64

72

57

52

67

706

50

50

23

98




CALCULO ESTRUTURAL E FUNDAGAD
ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439,349/0001-48

Avenida Juscelino Kubitschek de Qlivelra, n° 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail; ceaceng1@uol.com.br Cep: 12010-600

la.

3a.

Né& Horizental( kgf) Vertical({ kgf) Momento {kgf .cm)
Crb . 1 -250 4214 135770
4 -3 3698 13168
3 3z 4208 -17474
4 -151 3934 96986
5 98 4087 -52460
€ 275 3825 -46967
Crmb., 1 231 ~2858 -116770
2 -5 -2523 -5594
3 -29 -3297 16263
4q 115 -3277 -73241
S -8t -32.8 43884
6 -230 ~3011 42412
Cmb. 1 -101 2000 579214
2 -4 1653 7338
3 14 1894 -7383
4 -70 1868 43007
5 42 1839 -2276¢6
6 119 1715 -19537
8.4 Reagdes Nodais dos Estades de Agdes Isclados - Eixos Globais
te. Estade de Agdes: A.P.
Hé Horizontal (kgf} Vertical (kgf) Momento (kgf.cmj
1 -101 2000 57924
2 -4 1653 7538
3 14 1824 -7393
4 -70 1868 45007
5 42 1839 -22766
6 119 1715 -18537
Z0. Estado de Acdes: Sobrecarga
NS Horizontal {kgf) Verctical {kgf) Momento{kgf.cm)
1 -148 2214 77846
2 1 20448 5629
3 18 2314 -10080
4 -81 2068 51978
5 55 2258 -29654
6 155 2110 -27431
Jo. Estado de AgSes: V. Trans.
Né& Herizental {(kgf) Vertical (kgf) Memento (kgf.cm)
1 333 -4958 -1746%4
2 -2 -4576 ~13132
3 -43 -5181 23637
4 183 -514% -118248
5 -124 -505¢6 66650
6 -34% -4726 61248
ja. Estadc de Ag¢des: V. Long.
Nb Horizontallkgf) Vertical (kgf} Homento (kgf.cm)
1 0 0 Q
2 0 0 0
3 ¢] 0 Q
4 o 0 0
5 0 g 0
6 0 0 0
50. Estade de Agdes: PI / VT
Mo Horizonzal (kgf) Vertical tkgf) Momento (kgf.cm)
1 0 3] 0
2 0 0 0
3 0 0 0
4 0 G 0
5 0 0 0
6 0 0 0
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CALCULO ESTRUTURAL E FUNDAGAO
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(o, Estado de Acdes: PL / VL

NS Horizontal (kgf) Vertical (kgf) Momento{kgf.cm)
0 g 0
2 g 0 0
3 4] 0 0
\ 4 0 0 0
5 0 0 0
6 0 ol 0

5 DIMENSIONAMENTO DA MARQUISE

Segue abaixo as consideragoes referente a marquise.

Imagem: Marquise
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C EAC_ ANTONIO CARLOS GUIMARAES SILVA
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Imagem: Esforgos atuantes na marquise

Imagem: Esforgos atuantes na marquise

mCalc / ANALISE

Stabile Engenharia Ltda.

Versédo 2008

Empresa: P.M.P

End. da Empresa: AV NOSSA SENHORA DAS GRACAS 1400
Opra: REFORCO PARA FECHAMENTO LATERAL

Cliente: B.M.P

Responsavel: A.CARLOS

Data: 03/06/°.4

Hora: 11:26:71

Arquive: C:\MCalc20l4\pindamercado\terca\marquise

1. CARACTERISTICAS PRINCIPAIS
Numerc de N8 ... .o e iQ
Numeroe de barras ............... 16




CALCULO ESTRUTURAL E FUNDAGAQ

CEAC

i Estadol o

! 2 | Estadoe? 0

! | 3 | Estado3l 0

|

cOPRDLNADAs pos NOS
i Né& | it i Y
| mmmm |~m = | == |
) 1 | ~20 ) -2 |
| 2 | g0 i -2
| 3 0 280 | -2 |
| 4 | 380 | -2 |
| 5 | 180 | -2 i
| 6 | ~20 | 188 |
i 7 380 | 28 |
| 8 1 80 | 193 1
| 9 | 180 | 167 |
| 10 | 280 | 116 |
3. L()I\ILTI\J’IDADES F PROPRIEDADES DAS BARRAS
Area { cm2 }

1 Inércia { cmd )

| E ( kgf/femZ )
| Barra | NS 1 1 W& 3 Area | Inércia
| [ | [ mmmm jmmm
| 1%} 1 2} 11 | 24
| 2% 3 4 11 | 24
| 3| 5| 3| 11 | 24
| 4% | 2 51 11 | 24
| 57| 1 6 | 11 | 24
| 6% | 4 | 7 11 | 24
| Al 8 i g 11 24
| 8% g | 10 | 11 24
| g+ | 10 | 7 11 | 24
| 10%14 6 i 8 | 11 24
| 11 4 2t 8 | 5 -
j 12 S| 9 ] 54 -
| 13 | 3| 10 | 501 -
| 14 | [ 2 5 1 -
; 15 | g i 5 5 1 -
| 16 | 9 304 5 1 =
o sinal * indica Barra de PORTICO

|

Convengao 1 ~ Desloc. Restringido

Avenida Juscalino Kubitschek de Oliveira,
Telefone/Fax: (12) 3632-0448 - E-mail: ceaceng 1@uol.com.br

0 - Desloc.

Livre

ANTONIO CARLOS GUIMARAES SILVA
CREA: 157.117/D — CNPJ 05.439.349/0001-48

n° 544 - Bairro Centro - Taubaté/SP

"K'~ Apoio Elastice
'u'- Cedimento de Apoio

Cep: 12010-600

2100000
2100000
2100000
2100000
2100000
2100000
2100000
2100000
2100000
2100000
2100000
2100000
2100000
2100000

21000
21000 ﬁ% /
- IR
e




CALCULO ESTRUTURAL E FUNDAGAO

C EAC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/0 - CNPJ 05.439.349/0001-48
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N6 | Restr X | Restr Y | Restr M | Ced X | CedY | Ced M
{====-- [=mmmmmme e o |mmmemrrmme jmmmm e j=mmmm s [ e !
| 11 1] 11 0! 0 01 01
f 4 | 11 11 G| 0 f 0 0o
| & | 1 1 0 7 | 01 0
5. ACCES NODAIS
---------- Sem Agdes Nodais =---=-----
6. ACOES NAS BARRAS
Forgas em kgi
Momantos em kgf.cm
Pto de aplicagdo em cm
6.1 lo. Estade de Agbes: Estadol
| Barra t Tipo | A¢B0 ini | Ag¢dc fim | Inicio i Fim }
[ fmmmm—— e e == [ [mmmmmmmeee o |
| 7o 1 | -1.20 -1.20 | g Lbarra |
! 8 | 1| ~1.20 | -1.20 | 0 Lbarra |
| g 1 11 -1.20 | ~1.20 | 0 Lbarra |
i iG] 1 ] ~1.20 | ~1.20 | 0 | Lbarra |
6.2 20. Estadc de Ag¢des: Estado?
Barra | Tipo | Ag3o ini | Ag&c fim ' Inicio | Fim |
o o [rmmmm e {mom e frrmm e [ e |
| T 11! -1.80 ! ~1.80 | 0 Lbarra |
[ g | 1] -i.80 | ~1.80 | 0 i Lbarra |
! R 1 -1.80 | -1.80 | 0t Lbarra |
! 10 i 1 -1.80 | ~-1.80 | 0| Lbarra |
6.3 30. Estado de Agdes: Zstadol
| Barra | Tipo | Agioc ini | Agao fim | 1Inicio | Fim
[ jomm——— [ = e [mmm s o frmmm e [rmmmm e f
| 7 3 5.00 | 5.00 ¢ 0 Lbarra
| 8 | 3 53.00 | 5.00 | g | Lbarra |
| 9 | 3t 5.00 | 5.00 | 0| Lbarra |
| 10 3 5.00 | 5.00 1 0 Lbarra |
7. RESULTARDOS

Combinagdes para Dimensionamento
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CALCULO ESTRUTURAL E FUNDAGAO

ANTONIO CARLOS GUIMARAES SILVA
CREA: 157.117/D — CNPJ 06.439,348/0001-48

Avenida Juscelino Kubitschek de Oliveira, n° 541 - Bairre Centro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mall: ceaceng1@uol.com.br  Cep: 12010-600

g&ol Gama | Estado |
S e | e e — [
11 1.40 1 Estadol

| 0.00 | Estadod |

s | | mmm s s e T l

21 0.9%0 1 Estadol |
{ 1.40 | Estado3

Gama ! Estado H
—————— jm e e e
1,40 | Estado? |
| |
------ J o e e s e |
0.00 | Estado?
|

Coef. Ponder.=1.40

pPSI1 =1.00
Coef. Ponder.=1.40
PSTI1 =1.00

cm)  Giro (rad*1000)

¢.000093
-0.000254

0.000648
~-0.001003
-0.000333
-0.0011533
-0.000407
~0.000017
-0.000304

0.000323

s nos extremos das barras - Eixos Locais

| | 1
| | i
T i 1.00 i Estadol |
I i 0,00 | Estado3
------------ \-u———vI“——ﬁuu——~"“—~——~"~——1
| Conk 2 [ 1.00 7 Estadel
| | 1.00 | Estadod |
7.1 la. COMBINAGAG: Combinagdo 1
Estadol
EstadoZ
7.1.. Deslocamentos Nodais - Eixos Globals
N Desloc. x({cm} Desloc., vl
M 0.0000 0.000000
i -0.0018 -0.018394
3 -0.0012 -0.049628
1 0.0000 0.000000
3 ~0.0020 ~-0.,041923
: 5 0.0000 0.000000
' 7 0.0327 -0,000585
i 3 -0.0012 -0,030773
. 9 ~-0.0064 -0.048212
. 10 ~0,0100 -0.052179
",1.2 Esforgo
BARRAS DE TRELICA
. farra Normal (kgf} Compr.{cm)
! -1012 195
12 ~583 169
13 ~344 118
14 1116 224
15 694 219
16 312 196
BARRAS DE PORTICO
Barra N Normal (kgf) Cortan.(kgf)
1 1 572 9
2 ~572 -9
2 3 -402 -57
q 402 57
3 5 ~243 20
3 243 -20
4 2 73 -5
5 ~-73 5
< 1 0 -11
6 0 11

Momen . (kgf.cm) Comp:.(cmkv;f\ﬁj?f‘
676 100 e
190 L ]
-1673 100 0 o
-3984

300 100

1673 i

~190 165"

-300

-676 200
~1548
74

B e gl
A e

Lol 371




CALCULO ESTRUTURAL E FUNDAGAO

C E AC ANTONIO CARLOS GUIMARAES SILVA

CREA: 157.117/D — CNPJ 05.439.349/0001-48

Avenida Juscelino Kubitschek de Qliveira, n® 541 - Bairro Centro - Taubaté/SP
Telefone/Fax: {12) 3632-0448 - E-mail: ceaceng1@uol.com.br  Cep: 12010-600

6 4 6289 358 3984 30
7 -62¢9 ~358 6762
7 ] 151 211 3874 103
9 -260 209 -3747
g 9 293 214 3747 112
10 ~507 2086 -3330
8 10 315 184 3330 133
7 -685 236 -6762
10 6 ~127 187 1548 100
8 106 233 -3874

7.1.3 Reagdes Nodals — Eixos Globais

N& Horizeontal (kgi) Vertical {kgf) Momento {kgf.cm)
1 417 & -0

4 31 490 -0

6 ~448 853 0

Estadol Coef. Ponder,=0.90
PSI1 =1.00
Estadel Coef. Ponder.=1.,40
PSI1 =1.00

7.2 2a. COMBINAGAO: Cembinacdoc 2 ’
7.2.1 Deslccamentos Nodais - Eixos Globais [

NS Desloc. x(cm) Desloc. yicm} Giro (rad*1000)

1 0.0000 0.000000 -0.000143

2 0.0018 0.016931 0.000251

3 0.0014 0.044522 ~0,000539

4 0.0000 0.000000 0.000736

5 9.0021 0.038031 0.000279

6 0.0000 0.000000 4.001372

7 -0.0161 0.00081] -0.000544

8 0.0046 0,026304 -0,000012 j
g 0.0130 0.044526 0.000280 !
10 0.0201 0.048029 0.000378

7.2.2 Esforgos nos extremos das barras -~ Eixos Locais

BARRAS DE TRELICA

Barra Normal (kgf) Compr.{cm)
11 1074 1435
12 697 169
13 523 118
14 ~1183 224
15 ~811 219
16 -523 1%9¢

BARRAS DE PORTICO I

Barra N& Normal (kgf} Cortan. (kgf) Momen. (kgf.cm) Compr. {cm)
I
1 X -648 -11 -857 100 1
2 648 11 -235
2 3 317 34 1630 100
4 -317 ~549 3743
3 5 251 ~-19 -289 100
3 -251 19 -1630
4 2 -11¢ = 235 100
5 118 -5 289
5 1 0 14 8§57 200
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6 o -14 2042
[ 4 -983 ~462 ~3743 30
7 983 4162 -10110
K 8 -1315 -311 ~5690 103
9 1287 -304 5337
B 9 -1447 ~321 -5357 112
10 1392 ~357 7335
9 10 ~1091 -391 ~7335 133
7 996 ~-433 10110
10 6 -1004 -260 -2042 100
! 8 998 -333 5690
!
; 5 .,%7.3 Reagdes Nodais - Eixos Globails
i el Horizontal (kgf}) vertical (kgf) Momento (kgf.cm}
1 ~414 -7 0
q -35 -671 0
6 ~401 -84 ~0

T FWVOLTORIA DE MAXIMOS = MINIMOS

g.1 Deslocamentos Nodais

peslocamentos em cm
Giros em rad*1000

Rfal Desloc. X Desloc. Y Giro
; MAX MIN MAX MIN MAX MIN
! 1 0.0000 0.0000 0.0000 0.0000 -0.000L ~0.,0001
z 0.0018 ~0.0018 0.0169 -0.0L84 -0.0003 -0.0003
K 0.0014 ~0.0012 0.0445 ~-0.0496 ~0,0005 ~0.0005
| 4 0.0000 0.0000 6.0000 0.0000 ~0.,0010 -0,0010
: 5 0.0021 -0.0020 0.0380 -0.0419 ~0.0003 -0,0003
i £ 0.0000 0.0000 0.0000 0.0000 -0.0012 -0.0012
! 7 0.0327 -0,01861 0.0008 -0.00086 -0.0005 ~0,0005
i 0.0046 -0.0012 0,0283 -0.0308 -0.0000 -0. 0000
| El 9.0130 -0.0064 0.0445 -(.0482 -0.0003 ~-0.0003
10 0.0201 -(,0100 0.0480 -0.0522 0.0003 0.0003

| 4.2 Solicitag@es nos Extremos das Barras (Biwos Locais)
I Forgas em kgf
: Momentos em kgf.cm

! BARRAS DE TRELICA

Bayra Ro Normal Lbarra

MAX MIN {cm)
11 1074 -1012 1985
12 697 -593 169
13 523 -344 118
14 1116 -1183 224
15 694 -811 219
16 312 ~523 196

BARRAS DE PORTICO

Tarra NS Normal Cortante Momento Lbarra
MAX MIN MAX MIN MAX MIN {em)
1 i 572 -648 9 -11 676 -857 100
2 648 -572 11 -9 190 ~235
2 3 517 -402 54 -57 1630 -1673 100
4 402 -517 57 ~54 3743 -3984
K 5 251 -243 20 -19 300 -289 100
3 243 =251 19 -20 1673 -1630
4 z 13 -11%9 5 =5 235 -190 100
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5 119 -73 5 -5 289 -300
5 1 0 ) 14 -11 857 -676 200 |
6 0 0 11 -14 2042 ~1548
6 q 529 -983 358 -452 3584 ~3743 30
7 283 -629 462 ~358 6762 -10110
7 8 151 -1315 211 -311 3874 -5690 103
9 1287 ~260 209 -304 5357 ~-3747
g 9 293 -1447 214 -321 3747 ~5357 112
10 1392 ~507 2086 ~357 7335 -3330
g 10 315 -10491 184 ~391 3330 -7335 133
7 996 -685 236 ~433 10110 -6762
10 & -127  -i004 187 ~260 1548 ~2042 150
8 998 106 233 -233 5690 -3874

la,

2a.

8.3 Reagdes Nodais - Eixos Globais

Cmb .

Cmb.

lo.

20.

Mo

= R

(=) W OO

Horizontal{ kgf)

417
31
-448

-4114
~35
-401

Vertical({ kgf)

Reagdes Nodais dos Estados de Agdes

Estade de
.

Gy b O

Estado de
Ho
4
3

Estado de
NG
1
4

Agdes: Estadol
Horlzontal (Xgf)
167
13
-179

hodes: Estado?
Horizontal (kgf)

250

19

~269

Ag¢des: Estado3
Horizontal {kgf)
~581
-47
-222

Vertical (kgf}

Vertical (kgf)

Vertical{kgf)

6
490
851

-7
-671
~784

-0
-0
¢

(=3

Momento (kgf. cm)

Isclados - Eixes Globais

2
196
340

4
294
510

-8
~867

~-1124

Momento{kgf.cm)

¢
-0
0

Momento (kgf.cm)

-0

-0
¢

Momento (kgf.cm)

0
¢
Y
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C EAC ) ANTONIO CARLOS GUIMARAES SILVA
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Avenida Juscelino Kubitschek de Cliveira, n® 541 - Bairro Cantro - Taubaté/SP
Telefone/Fax: (12) 3632-0448 - E-mail: ceacengi@uol.combr  Cep: 12010-600

6. VIGAS DE SUPORTE PARA A MARQUISE

Segue abaixo as consideragoes referente as vigas de apoio para a marquise.

Imagem: Viga de apoio
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E FUNDAGAOQ

CEAC

Avenida Jusceline Kubitschek de Qliveira, n® 541 - Bairro Cen
Telefone/Fax: {12) 3632-0448 - E-mail: ceacang1@uol.com.br

ANTONIO CARLOS GUIMARAES SILVA
CREA: 1567.117/D — CNPJ 05,

439.348/6001-48

tro - Taubat&/SP
Cep: 12010-600

mCalc / GERAGAO AUTOMATICA

Stabile Engenharia Ltda.

Varsdo 2008

mpresa: P.M. P
End. da Empresa: AY NO3SA SENHORAE DAS GRACAS 1400

REFORCO PARA FECHAMENTO LATFRAL

cliente: P.M.P
Responsavel . A.CARLOS
Arquivo: Ci\MCalc2(0l4‘\pindamercado\terca\travertil

Data: 03/06/:4
Hora: 11:28:45

DADDS DA ESTRUTURA

1.

DADGQS PRINCIPAIS

Vao

Altura

2

TBOTLCO o e e

. ACOES

ACEO PEIMANEGNLE ...ttt et it e

SOBIBCATGA vt vttt et e e it e e e e e e

Coeficiente de pressdo interna para vento transversal

Coeficiente de pressao interna para vento longitudinal

Coeficiente de forma para ven:to longitudinal .............

Pressdo dindmica ... .. it e e e

3.

PROFRIEDADES DAS BARRAS

BANZO SUTBTIOT it ittt st e et st e e e e e

Banzo Inferior ... ..t i e e e e

DIagonais ... i e e e e e

e o= B 4T =

12.45 m

2,00 m

1.000 kgf/m?
1.000 kgf/m*
1.00
1.00
1.00

1.000 kgf/m?

1.00 em?
1.00 cm?
1.00 cm?

1.00 cm?

mCalc / ANALISE

Stabile Engenharia Ltda.

Versao 2008

Empresa: P.M.P

da Erpresa: AV NOSSA SENHORA DAS GRACAS 1400
REFORCC PARA FECHAMENTO LATERAL

Cliente: P.M.P
Responsavei: A.CARLOS
Arquivo: C:\MCalcZ0ld4\pindamercadel\tercaltravertil

Data: 03/06/°.4
Hora: 11:28:4:%
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C E AC ANTONIO CARLOS GUIMARAES SILVA
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el GE NOS e e e 14
1hmerc de barras ... e e 25
inmere de neas vinculados ... 2
Ly et de estados de agdes ... 7

canero de ndés e barras carregadas

i rstado | Nome | NNC | MNBC |
| mm i S TS T T e R ettt !
| 1 | A.P. | 1 I 3 1
! 2 i Sobrecarga |0 | 6 |
| 3 | ¥. Trans, PO | [3 |
! 4 | V. Trans. D. | 0 i 6 |
| 5 | V. Long. |0 | 6 |
[ | PBPI / VT |0 I8 !
i 7 | PI / VL 10 | 6 |
[ ——
IASKDENADAS DOS NOS
| [3fs] b b4 | Y |
frmm f o R |
| 11 0 | 0 |
} 2 | 0 | 200 !
| 3 1 208 | 0 |
| 4 | 208 | 200 i
i 5 | 415 | 0 |
6 | 415 | 200 !
7 622 ! 0 |
8 | 622 | 200 |
i | 9 | 830 | 0 |
. ; 10 | 830 | 200 |
i | 11 | 1038 | 0 i
| 12 | 1038 | 200 i
! 13 | 1245 | 0 |
| 14 | 1245 | 200 §
| 3 TTNECTIVIDADES T PROPRIEDADES DAS BARRAS
Area { cm2 }
Inércia ( cmd )
E ( kgf/cmZ )
| Barra | N6 1 | N6 J Area | Inércia i E |
|-m = [==mmnmen e | moemmmmiemrm = [ == frmmm [
| 1 2 4 | 7 - { 2050000 |
| 2 | a4 | 6 | 7 - | 2050000 |
I 3 6 | 8 i 71 - | 2050000 |
| 14 | 8 | 10 ) 71 - | 2050000 |
| 5 10 | 12 ) 7 ~ | 2050000 |
[ 6 | 12 | 14 | 7 -] 2050000 |
| 7o 11 31 7 - 1 2050000 |
| 8 | 3 5 | 7 - | 2050000 i
| 9 | 5 | 7 | 7 -~} 2050000 |
| 10 | 7 9 4 71 -] 2080000 |
| 11 | g | 11 71 - | 2050000 |
] 12 ] 11 | 13 | 71 - | 20500001

g0
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| 13 | 21 30t 5 | - | 2050000 |
' 14 4 4 1 5 504 - ! 2050000 |
i 15 6 | 7 5 | - [ 2050000 ¢
| 16 |} 10 | 70 5 - | 2050000 |
| 17 12 9 5 - | 2050000 |
I 18 149 11 51 - | 2050000 |
| 19 1 | 2 5 1 -} 2050000 |
i 20 | 31 1 | 5 | - | 2050000 }
| 1o | & ! 5 | = | 2050000 |
! 22 70 g8 | 5 1 - | 20350000 |
\ 23 | 9 | 10 | 5] = I 2050000 4
! 24 | 11 4 12 5 - | 2050000
| 25 | 13 149 | 5 ~ | 2050000 |
4. NOS VINCULADCS
Convengdo : 1 - Desloc. Restringido
0 - Desleoc. Livre
‘K'- Apoioc Eldstico
'u'— Cedimentc de Apoio
FoN6 | Restr X | Restr Y | Restr ™ | Ced X | Ced ¥ I Ced M |
|m = | = | [ e frmme e frmmm jr=mmm -
f 14 1 1 0t 01 0 | 0|
| 13 0 1 | T 01 (L] 0
5. ACOES NODAIS
Forcas em kgf
Momentos em kgfem
5.1 1o, Estado de Agdes: A.P.
| No | Forga X | Forga ¥ | Momento |
|~ [wmm jmm e [ I
| g8 | 0 | -105¢ i ¢ |
6. ACOES NAS BARRAS
Forgas em kgf
Momentos em kaf.cm
Pto de aplicacdo em cm
¢.1 1o. Estado de Acdes: A.P.
{ Barra | Tipo | Agado ini | agao fim | Inicio | Fim |
j=mmmmm jrmmmm——- [ == IRl e [ = e | == 1
i 1y 1 -0.01 | -0.01 | o | Lbarra |
i 2 ¢ T -0.02 | -0.0% | 0 Lbarra |
| 3 I -0.03 | -0.01 | 0 | Lbarra |
| q 1 -0.01 -0.01 [V | Lbarra |
I 5 1 -0.01 ~0.01 | Gt ibarra |
] 6 | 1 -0.01 | -0.01 j 0 Lbarra |

6.2 2o0. Estado de Agdes: Sobrecarga

g1
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PRSI Tipe | Acdo ini | Agac fim | Inicio | Fim |
------- |"—~-—"\“*-————*-—“\*——~““*"“-—I—*———“ﬁ‘—“—l—Wf-——-wu———l
11 2 -0.01 i -0.01 | 0 Lharra |
20 2 -0.01 | -0.01 1 [ Lbarra |
| ER 2 | -0.01 | ~0.01 | 0 | Lbarra }
q o 2 | -0.01 ) -0.01 | 01 Lbarra |
o 2 -0.01 | -0.01 | 0 | Lbarra |
I 2 -0.01 | ~0.01 | 0l Lbarra |
©. % 3,. Estado de Agdes: V. Trans
Bavea Tipo ! Agao 1nl | Acdo fim | Inicio i Fim |
""""" :—"“‘——\-*“———--"°\"*““—--*““—I--"—“-*““-l--*‘——-"ﬂ“--I
10 3 0.01 | 0.01 | 0ol Lbarra |
i Z 3 0.01 | 0.02 !} (U Lbarra |
| a0 31 0.01 | 0.01 | 0} Lbarra |
i q | 31 0.00 | 0.00 | 0 | Lbarra |
| 5 3 ¢.00 | 0.00 | [ Lbarra |
| & | 301 0.00 i 0.00 | 0 Lbarra |
5.4 4o. Estade de Agdes: V. Trans. D.
| Earra | Tipo | Agdo ini | Acdo fim | Iniclo | Fim |
| =m=rmo- | jrrommmm | e jomm R |
| 1 3 0.00 1 0.00 1 [V Lbarra |
I 2 34 0.00 1| 0.00 | [V Lbarra |
i 31 3 0.00¢ 0.00 | o | Lbarra |
| a1 3| 0.01 | 0.01 | 0} Lbarra |
| 5 3| 0,01 | 0.01 | 0 i Lharra |
| 5 | 30 0.01 1 ¢.01 | 0 Lbarra |

| | 1 |
| | | |
1 3 0. | G. | o | |
2 30 0. | . | 01 | ;
3 3 G, i 0. | a1 | P— A
4 31 0.01 | 0.01 1 0 Lparza I{ﬁ?" 439 —d
54 3| 0.01 | .01 | 0 Lbaf‘fa»-p\\_:z)l, 49/0@@1_@)8]
3 3 0.01 0.01 V] Lbarra - \
CRDdiowenwma el e CERE~Cfculo Bstrutural e
[ R ST e
. ] - wd e
i.¢ 6o. Estado de Agdes: PI / VT AR R (T SR A i
; Cenirs NP
__ﬁ‘_______WV_______,,,__‘___,_,_,,______H,.__.,_,__.,..,.,.,._-.w..—__f.«.nv_-_--.«.«_-l- ______ H Talﬂf‘-
parra | Tipo 1 Agdo ini | Acdo fim | Inicio | Fim [ o
——————— AL B Bt B
| 1 3 0.01 | ¢0.01 | 0| Lbarra !
| 2 3 0.01 | 0.02 !} 0 | Lbarra |
| 3 3 0.01 | ¢.01 | 0 j Lparra |
] 4 3 0.01 | ¢.01 | [ Lbarra |
| S 300 ¢.01 | 0.01 | 0 Lbarra |
| 6 | 3 0,01 i 0.01 | o | Lbarra |
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6.7 7o. Estade de Agdes: PI / VL

| Barra | Tipo | Ag¢do ini | AgSc fim | Inicio | Fim {
[ = | =mm—— frm [ mmm e [ o e [ wm e e |
| 1 3 0.01 | 0.01 1 01 Lbarra |
| 2 3 0.01 | 0.01 | a | Lbarra |
i 3 3 | 0.01 | 0.01 | 0 Lpbarra |
| 4 31 J.01 | 0.01 | a1 Lbarra |
| 5, E 0.01 | 0.01 7 a1 Lbarra |
i [ 3 0.01 | 0.01 | [V Lbarra |
. RESULTADOS
Ceombinagdes para Dimensionamento
|Combinagac| Gama | Estade I Gama | Estade |
e it [ ommm fommm e e [ fom e e |
| Comh 11 1.40 | AP, | 0.00 ) Sobrecarga |
| | .00 | V. Trans, | ©.00 | V. Trans. D.
| 0,00 | V., Long b0.00 | PI / VT |
! | 0.00 PI / VL | |
Combinagbes para Estados Limites de Utilizacao
[Combinagdo Psil Estado ! Psil | Estado |
[ [ e [ e e [ [ |
| Comb. | 1.00 | AP, 1 0.00 Sobrecarga |
| 0,00 | V. Trans. | 0.00 | V. Trans. D.
| | 0.00 | V. Leng. | 0.00 | PI / VT |
| | 0.00 | PI / VL | I

7.1 la. COMBINACAQ: Combinagido 1

ALP.

7.1.1 Deslccamentes Nodalis

N Cesloc. x(cm)

Desioc. y{cm)

1 0.0000 C.000000
2 0.0700 -0.009562
3 0.0000 ~0.110772
4 0.0622 ~0.120316
5 3.0678 -0.205233
6 0.0467 -0.214733
7 0.0234 -0.267247
8 0.0234 -0.286184
9 0.0389 ~0.205233
10 0.0001 -0.214739
11 0.0467 -0.110772
12 ~-0.0155 -0.12031¢6
13 0.0467 0.000000
14 ~0.0233 -0.009562

Coef. Ponder.=1.40
PSI1 =1.00

- Eixos Globais

Gire (rad*1000)

.000000
.000000
.000000
.000000
.ao0000
.000000
L0006000
. 000000
.000000
.Q00000
.000000
.doo000
. 000000
.000000

OO0 C OO0 OO0

83
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7.1.2 Esforgos nos extremos das barras - Eixps Locais

BARRAS DE TRELIGA

Rarra Normal (kgf) Compr. (cm}

- -770 208

: 2 ~1537 208
! 3 -2301 208
q -2301 208

5 -1537 208

5 -770 208

7 0 208

3 770 208

3 1537 208

10 1537 208

11 770 208

1 44 208

13 1070 288

14 1065 288

15 1061 288

16 1061 288

1 1065 288

18 1070 288

14 ~-744 200

20 -742 200

21 ~739 200

z2 ~1473 200

Z3 -739 200

24 -742 200

25 ~744 200

7.1.3 Reagdes Nodails - Eixos Globais

e Horizontal {(kgf) Vertical (kgf)} Momento (kgf.cm)
1 -0 531 4
Lz 0 531 ¢

| TVOLTORIA DE MAXIMOS E MINIMOS

|

§ 8.1 Deslocamentos Nodais

Deslocamentos em Cm
Giros em rad*1000¢ i

: ) Desloc. % Desloc. Y Giro

: MAX MIN MAX MIN MAX MIN

: i 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

| ! 0.0700 0.4700 ~0.0096 -0.00%6 0.0000 0.0000
3 0.0000 0.0000 -0.1108 -0.1108 0.4000 ¢.0000
E 0.0622 D.0622 -0.,1203 ~(.1203 ¢.0000 0.0000
= 0.0078 D.0078 -0.,2052 -0.2052 D.000C0 0.0000
¢ 0.0467 0.0467 -0.2147 -0.2147 0.0000 0.0000
T 0.0234 0,0234 -0.2672 -0.2672 0.0000 0.0000
A 0D.0234 0.0234 -0.2862 -0.2862 0.0000 0.0000
o 0.0389 0.0389 -0.2052 -0,2052 0,0000 0.0000
14 0.0001 0.0001 -0.2147 -0.2147 0.0000 0.0000
11 0.0467 0.0467 -0.1108 ~-0,1108 0.0000 0.0000
12 -0.0155 -0.0155 -0.1203 ~(.1203 0.0000 0.0000
13 0.0467 0.04%7 0D.0000 0.0000 0,0000 0.0000
14 -0.0233 ~0.0233 ~-0.0096 ~(.0096 .0000 0.0000

8.7 Solicitagdes nos Extremoas das Barras [(Eixos Locais)
Forgas em kgt

Momentos em kgf.cm

g4




Barra No

la.

pU==c N B - N 6 LIV VU RS

8.3 Reagdes Nodais - Eixos Globais

Cmb.

lo.

20.

3o.

do.

50.

0.
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BARRAS DE TRELICA

Normal

MAX MIN
=770 ~-770
-1537 -1537
~-2301 ~2301
-2301 -2301
~1537 ~-1537
-770 =770
0 ¢l

770 770
1537 1537
1537 1537
770 770

0 G
1070 1070
10865 1065
1061 1061
1061 1061
1065 1065
1070 14670
~744 -744
-742 ~742
~739 -739
-1473 ~1473
-739 -739
~742 -742
-744 -744

No

1
13

Reagdes Nodals dos Estados de Acdes Isolados - Eixos Globais

CALCULO ESTRUTURAL E FUNDACAO

ANTONIC CARLOS GUIMARAES SILVA

Lbarra

Horizontal( kgf)

-0
0

Estade de Agdes: A.P.
Horizontal (kgf)

NS
1
13

Estado de
NO
1
13

Estade de
NO
1
13

Estado de
Né
1
13

Estade de
Né
1
13

Estado de
No
1

-0
0

Agbes: Scbrecarga
Horizonzal (kgf)

Acgdes: V.

-0
0

Trans.

Horizontal (kgf)

AcGes: V.

0
C

Trans. D.

Horizontal (kgf)

acgdes: V.

0
0

Long.

Horizontal (kgf)

0
0

Agbes: PI / VT
Horizeontal {kgf)

4]

{cm)
208
208
208
208
208
208
208
208
208
208
208
208
288
288
288
288
288
288
200
200
200
20Q
200
200
200

Vertical{ kgf)

531
531

Vertical (kgf)
531
531

Vertical (kgf)
3
)

Vertical {kgf)
-4
-3

verticallkgf)
-3
—4

Vertical (kgf)
-6
-6

Vertical (kgf)
-6

85

Momento (kgf.

0
0

Momento (kgf.

0
0

Momento (kgf.

0
0

Memento (kgf .

0
0

Momento {kgf.

0
0

Momento (kgf.

0
0

Momento {kgf.

0
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cm}

cm)

cm)

cm})

cm)

cm)

cm}
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13 0 -6 0
Jo. Estade de Agoes: PI / Vi
Né Horizontal {kgf) Vertical (kgf) Momento (kgf.cm)
| i 0 -6 It
l 13 ) -8 0
7. CONCLUSAO

74 ANALISE DA ESTRUTURA EXISTENTE PARA INCLUSAO DO
FECHAMENTO LATERAL

Com o fechamento lateral da estrutura existente, serdo acrescentados esforgos que

730 foram considerados no calculo da estrutura existente.

NZo existe efeito portico para receber esses NOvos esforcos que serdo provocados

2o vento, conforme imagem 2, na pagina 3.

Observar que os esforgos devido ao vento serdo absorvidos pela Coluna lateral,

' |.orem essas colunas nao foram dimensionadas para esses esforgos.

7.2 SOLUGCAO

Concluimos que serd necessario reforcar a estrutura existente conforme desenhos

"1 plantas anexas, de folha 01 a folha 086.
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