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1. APRESENTACAO






APRESENTACAO

O Departamento de Engenharia e Construcdo — DEC do Exército Brasileiro apresenta ao
Departamento Nacional de Infraestrutura de Transportes - DNIT o Volume 3B — Memdria de
Céalculo Estrutural do Projeto Executivo de Engenharia para Implantacdo e Restauracdo da Ponte
sobre o Rio S&o Francisco na BR-101/AL, trecho Div AL/SE-Div SE/BA, subtrecho: Div AL/SE e Div

AL/SE- Entr. SE-200 (p/ Propria), segmento km 0,0 — km 0,86, extensdo 868,00 m e coédigo PNV:
101BSE0910.

O presente projeto é constituido pelos seguintes volumes:

Volume 1 — Relatério do Projeto e Documentos para Concorréncia
Volume 2 — Projeto de Execucdao

Volume 3B — Memaria de Calculo Estrutural

Volume 3B — Relatorio Ambiental

Volume 4 — Orcamento da Obra

O conteldo de cada volume é descrito a seguir:

Volume 1 — Relatério do Projeto e Documentos Para Concorréncia

Contém a descricdo da metodologia utilizada em cada uma das atividades do projeto, os calculos e

estudos realizados e os resultados obtidos. E apresentado em tamanho A-4.

Volume 2 — Projeto de Execucéo

Contém as plantas, se¢fes transversais tipo, e demais desenhos necessarios a execucdo da obra

projetada. E apresentado em tamanho A-3.

Volume 3B - Memoéria de Célculo Estrutural

Apresenta todas as memdrias de calculo da Obra de Arte Especial. E editado em formato A-4.

Volume 3C — Relatério Ambiental

Contém uma descricdo de forma detalhada dos estudos realizados com as solu¢des para os diversos

itens dos componentes do projeto. E editado em formato A-4.



Volume 4 — Orcamento da Obra

Contem as composi¢cdes de custos unitdrios que se fizeram necessérias para atender as

necessidades do Projeto Executivo. E apresentado em tamanho A-4.
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3. MEMORIA DE CALCULO ESTRUTURAL
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3.1 MEMORIA DE CALCULO DA ESTRUTURA DE CONCRETO

11
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 1

Calc.: Mauricio Pinheir@‘ v Proj.. 01

Memorial de Cakulo da Superestrutura

Comprimento da viga = 32,80 m (31,60 m entre apoios)
Largura média do tabuleiro = 24,00 m

Ponte Classe 45 /ITEM 3.5 DA NBR 7188/84

Materiais

ACO comum . CA =50 fyk = 500 MPa

Aco para protensdo: CP - 190 RB fyk = 1900 MPa

Concreto: Vigas fck = 35 Mpa
Transversina fck = 35 MPa
Lajes da superestrutura fck = 35 MPa

Bibliografia

NBR 6118/2003, NBR 7187/2003, NBR 8681/2003, NBR 7188/1984

Fundamentos da técnica de armar - P. B. Fusco

Técnicas de amar as estruturas de concreto - Péricles B. Fusco

Construcdes de concreto - F. Lechhardt / E. Monnhig

Tabelas para dimensionamento de concreto amado — PROMON

Sub-rotinas basicas do dimensionamento do concreto — Lauro Modesto dos Santos

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 2
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

1 CARACTERISTICAS GEOMETRICAS

1.1 Segao transversal tipica

e

1.2 Calculo da largura equivalente de contribuicdo da laje / pré-laje

Entre-eixo de vigas = 2,60 m

Mesa superior da viga = 0,90 m

Espessura média da laje =0,22 m

Apoio da pré-laje na viga = 0,05 m

Altura da pre-laje 7,0 cm, sendo 3,0 cm com dente (chanfro penetracéo de concreto) e 4,0 cm sem
contato ou sem solidarizacao.

413

50

1.2.1 Vigas Extremas

290

18

AREA = 0,6020m?2

200\ f )

L eq, = 0,6020/0,22 = 2,74 m (largura da laje p/ célculo da prop. geométricas, desconsiderando

22

e

trecho da altura de pré-laje sem contato)

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra:

PONTE SOBRE O RIO SAO FRANCISCO

Fl. 3

Calc.: Mauricio Pinheir@‘ v

Proj.. 01

1.2.2 Vigas Internas

260

18

AREA = 0,5000m2 |

18

[

T~

P

L eq, = 0,5000 /0,22 = 2,27 m (largura da laje p/ célculo da prop. geométricas, desconsiderando

trecho da altura de pré-laje sem contato)

1.3 Secao Transversal do Pré-Moldado

Legenda para a determinaco das caracteristicas geométricas

HZ2

LARGURA DA LAJE EQUIVALENTE
B2 | Bt B2
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H2 .
H3
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B3 B3
HI
4 B4
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T
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E
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I

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 4

Calc.: Mauricio Pinheir@‘ v Proj.. 01

1.3.1 Segdes da viga

Secéo Tipica Secéo do Apoio
90 90
g iy
= =3
34 |22] 34 17.5 35 17.5
L
o — o
s8] — o0 o
— — O
16.5 16.5
/ S
o
)
o
B8 55
1.3.2 Propriedades
Caracteristicas geométricas das vigas internas:
Secao tipica
Elementos Geom étricos da se¢gdo homogénea Jotal-ver 3.0
| ENTRADA DE DADOS |
B1= 0.2200 m Hi= 1.8000 m
B2= (03400 m H2= 0.1500 m LARGURADA LAJE 22700 m
B3= 0.3400 m H3= 01000 m ESPESSURADA LAJE 02200 m
B4a= 0.1650 m H4= 02000 m RELACAO Evy/Enie 1.0000
B5= 01650 m H5= 0.2000 m
| RESULTADOS |
PERFIL SIMPLES PERFIL COMPOSTO
COTADOC.G. m ' CG 9.5517697E-01 1.3770087E+00
AREAHOMOGENEIZADA m 2 A 6.3100000E-01 1.1304000E+00
MOMENTO DE INERCIA m 4 1 2 4786559E-01 5.0403066E-01
MOMENTO ESTATICO m 3 s 1.7952245E01 3.2950070E-01
MODULO RESIST SUP DA VIGA m 3 Wsup 2.9339350E01 1.1915864E +00
MODULO RESIST SUP (COMPOSTO) m 3 Wsup 7.8388414E-01
MODULO RESIST INFERIOR m 3 Winf 2.5949703E01 3.6603302E-01

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteragdes erm meio eletrdnico
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Obra:

PONTE SOBRE O RIO SAO FRANCISCO

Fl.

Calc.: Mauricio Pinheir‘g‘ v

Proj.. 01

Secédo do apoio

Elementos Geom étricos da secdo homogénea

Jotal - ver. 3.0

[ ENTRADA DE DADOS
Bl=_ 05500 m Hi=_ 18000 m
B2=_ 01750 m H2=_0.1500 m LARGURA DA LAJE 22700 m
B3= 01750 m H3= 0.0500 m ESPESSURADA LAJE 02200 m
B4= 00000 m H4 = 0.0000 m RELACAD EviyJ/Eik 1.0000
B5= 0.0000 m H5 = 0.0000 m
I RESUL]AD o

PERF IL SIMPLES PERFIL COMPOSTO
COTA DO C.G. m ] [ co 9 4730480E01 1.25734 90E +00
AREA HOMOGENEIZADA m 2 A 1.0512500E+00 1.5506500E +00
MOMENTO DE INERCIA m [ 3.0548559E 01 6.2127487E-01
MOMENTO ESTATICO TE s 2.4678125E01 4.3475476E-01
MODULO RESIST SUP DA VIGA m 3| [Wwsup 3 5825884E01 1.1448884E +00
MODULO RESIST SUP (COMPOSTO) m 3| [wsup 8.146 2535E-01
MODULO RESIST INFERIOR m 3| [winf 3.2247867E01 4.9411491E-01

Caracteristicas geométricas das vigas extremas

Secio tipica

Elementos Geométricos da se¢do homogénea
=

Jotal-ver 3.0

ENTRADA DE DADOS

B1= 0.2200 m H1 1.8000 m

B2=_  0.3400 m H2= 0.1500 m LARGURA DA LAJE 27400 m
B3= 0.3400 m H3= 01000 m ESPESSURA DA LAJE 02200 m
B4 0.1650 m H4= 02000 m RELACAQ Eviga/Enp 1.0000

B5 0.1650 m H5 0.2000 m

PERFIL SIMPLES PERFIL COMPOSTO
COTA DO C.G. m! cG 9.5517697E-01 1.4216767E+00
AREAHOMOGENEIZADA m 2 A 6.3100000E-01 1.2338000E+00
MOMENTQ DE INERCIA m 4 | 2.4786559E-01 5.3135984E-01
MOMENTQ ESTATICO m 3 8 1.7852245E-01 3.4767409E-01
MODULO RESIST SUP DA VIGA m 3| | Wsup 2.9339350E-01 1.4045125E+00
MODULO RESIST SUP (COMPOSTO) m3 | | Wsup 8.8808142E-01
MODULO RESIST INFERIOR m 3 Winf 2.5849703E-01 3.7375576E-01

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais
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Obra: PONTE SOBRE O RIO SAO FRANCISCO

Fl.

Calc.: Mauricio Pinheir‘g‘ v

Proj.. 0

1

Sec¢éo do apoio

Elem entos Geom étricos da se¢do homogénea

Jotal - ver. 3.0

[ ENTRADA DE DADOS
Bl=_ 05500 m Hi=_ 18000 m
B2=_ 01750 m H2=_ 0.1500 m LARGURA DA LAJE 27400 m
B3= 01750 m H3 = 0.0500 m ESPESSURADA LAJE 02200 m
B4=_ 0.0000 m H4 = 0.0000 m RELACAQ Evig#/Elae 1.0000
B5=_ 0.0000 m H5 = 0.0000 m
I RESULTAD Co

PERFIL SIMPLES PERFIL COMPOSTO
COTA DO C.G. m'] [ co 9 4730480E01 1,2981483E+00
AREA HOMOGENEIZADA m ? A 1.0512500E+00 1.6540500E +00
MOMENTO DE INERCIA m 4 [ 3.0548550E 01 6.6298219E-01
MOMENTO ESTATICO m 3 s 2.4678125E01 4.6342696E-01
MODULO RESIST SUP DA VIGA m 3| [Wsup 3.5825884E01 1.32107 19E +00
MODULO RESIST SUP (COMPOSTQ) m 2| [wsup 9.1844651E-01
MODULO RESIST INFERIOR m 3| [[winf 3.2247867E-01 5.1071376E-01

1.3.3 Transversina do Apoio e Intermediaria
Secéo Retangular

Altura total = 140,0 cm

Largura da alma = 30,0 cm

1.4 Caracteristicas Geométricas do Modelo de Calculo

SEGOES DE CALCULO DA VIGA

ELEMENTOS DE PLACA
1 2 ] 4 5 B

[

1 T

3.18 316 | 3.16 3,186 5,16

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 7
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

No célculo da viga de 32,80 m de comprimento, o vao tedrico é de 31,60 m (disténcia entre centro de
neoprenes de apoio — restricbes de apoio). O tabuleiro serd considerado, a favor da seguranca,

simétrico com relacéo ao eixo longitudinal da obra.

O tabuleiro € constituido de:

Nove longarinas (representadas por elementos de barra);

Elementos finitos que dividem as longarinas em 60 partes, conforme indicado na figura. As secbes
transversais foram divididas em 40 partes mais 6 partes has bordas (inferior € superor). Entre vigas
temos 5 elementos igualmente espacados;

Transversinas nos apoios e nos apoios (representadas por elementos de barra),

Largura média do tabuleiro de célculo (laje) é de 24,00 m.

2 PROGRAMA DE CALCULO

Para a determinacéo dos esforcos sclicitantes sera utilizado o software de andlise estrutural STRAP

(Structural Analysis Program), verséo 12.0.

Trata-se de um conjunto de programas destinados a geragdo da geometria do modelo , composigéo

de cargas e verificagédo de resultados.

Para facilitar a construgéo de modelos estruturais, o programa esta subdividido com relacdo ao tipo de
estrutura em: Frame Plane — estruturas planas, Grid — grelha, Space — estruturas espaciais e Truss-
trelicas.

As etapas de analise de um modelo sdo as descritas a seguir:

Geracao da geometria: determinacéo das propriedades mecénicas das barras e dos elementos;

Definicdo das condi¢des de contorno (rétulas, apoios simples, engastes, etc.);

Definicdo dos carregamentos considerados (peso proprio, sobrecargas, cargas méveis, vento, etc.),
Célculo do modelo;

Verificagdo dos resultados.

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra:

PONTE SOBRE O RIO SAO FRANCISCO Fl. 8

Calc.: Mauricio Pinheirg‘ v

Proj.. 01

Propriedades e materiais das barras e elementos:

PROPRIEDADE N. 1

Espessura = 0.220
Material = 1 -C35

PROPRIEDADE N. 2

Espessura = 0.370
Material = 1-C35

PROPRIEDADE N. 3

A=0.1130E+D01 12=0.5040E+00
Material = 1 -C35

PROPRIEDADE N. 4

A=0.1551E+01  12=0.6213E+00
Material = 1 - C35

PROPRIEDADE N. &

A=0.1234E401  12=0.5314E+00
Material = 1-C35

PROPRIEDADE N. 6

A=0.1654E+01 12=0.6630E+00
Material = 1 - C35

PROPRIEDADE N. 7

13=0.0000E+00

13=0.0000E +00

13=0.0000E +00

13=0.0000E+00

A=0.4200E+00 12=0,6860E-01 13=0.3150E-02
Material = 1-C35 Perimetro=3.400
h2=0.300 h3=1.400 e2=0.150

x3

T
‘f" :::¥% x2 [eixo local)

—300—

Propriedades das barras

BBEHDHBHHDHDBOEBHDBHHBH

J=0.0000E+00

J=0.0000E+00

J=0.0000E+00

J=0.0000E+00

J=0,1090E-01

e3=0.700

SF3=0.000

SF3=0.000

SF2=0.000
SF3=0.000

SF2=0.000
SF3=0.000

SF2=0.000
SF3=0.000

SF2=0.000
SF3=0.000

SF2=0.850
SF3=0.850

4433339333333333333

bbHbHHDHDOEDEHDHEOHDEDADBEABEADEEHBDHDEDAEHE
[l

323335333333333333333333333334

443333333333333333

33333333333

33533333333333333333333333334

4438333333333333333

33333333333

33383333333333333333333333334

443333333333333333

33333333333

33333333333333333333333333334

L0 A NN T ST A T AT Sl A S o A A T ol il 4

443333333333333333

33333333333

33333333333333333333333333334

44533333933333333333

33333333333

3333333333333 333333333333334

443333333333333333

33333333333

33333333333333333333333333334

R A e e R R )

865555555656 56565555556856655555

556565655655 55656565685556565555858

LI s M Yl A T ol A A : ol A A A ol A Al A A A M O A =2

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 9

Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

Propriedades dos elementos

1(a(a L ifafafaaafajrfafafajaafajajajaaja{afajijaja(afafafIjajaia(afa{afa]ijaa(aja{afaajaii(a[a{afa]i|aI(L]1]1
o 1 0 e 0
z|2|2[222[2|2]|2|2|2[2(2[2|22|2|2(2]2 (2|2 2|2|2|2(2[2[22|2|2|2|2[2[22|2|2|2|2[2[2] 2|22 2|2 (222 |22 2|2 |2[2|2[2]2
I HEBEEPAEEEERE o HEEEREEE IR EHEREE EHEREE I
2222222222222 [2|22|2|2(2[2[2|2]2|2|2|2(|2[2|22|2|2|2|2[2[22|2|2|2|2[2[2 2|22 2|2 (222 |22 2| 2|2[2|2 2|2
FEEFEEEEEEEEEEE EEEEEEE R REE AR EEEEEE EEEE ERE R EEEERE HEIEEE
221222222 1212[2[2(2[2[2[2|2[2[2(2[2[2[212[2|2[2[(2[2[ 212|222 [2[2[212|2]2|2[2[2[2|2[2|2|2[2[2[2[2[2] 2| 2[2[2]2[2]2
HEEEEEHEEEEEEHEEEEEEHEEEEEHEHEEEEEEEEEEEEE P EEEEEEHEEEEEEEEEEEE
2l212121z2[2(2]212|2|2(2[2(2|2|2|2|2 (22 2(2|2|2|Z2[2(2( 222 212|222 212|222 212|222 2212|2122
FIEE ElIEIEE FEFREEEEREREERE FIEIEEIE EIEIEIEIFE FIFEEIE FIEIEEIFE EIEFEIE.

2|22\212212(21212 212212222212 [21221222|22)2 2|22 2a2 e 222 & 2R2 22222 dEe e
2l2[22|Z|2|2 222222222222 2|2 2]2[2[2]2 22222 2122212 22222 2221212 221222
22|2(2|2|2|2[2|2[2|2[2[2[2|2|2|2[2|2|2|2[2][2[2|2|2[2[2|2|2|2|2[2|2|2[22[2[2| 2[2[2|2|2|2|2[2]|2|2|2|2|2[2]| 2[2[2]|2]2[2]|2
2(2(2(2(2(2(2(2(2(2[2|2(2(2] 22222 |2 22 (22|22 |2] 2 2|2(2|2| 2 (22| 2(2| 2| 2[2 |22 2 2= 2|2 |22 2]2| 2| 2| 2(2|2] 22| =
2l2lzi2zl2222[E2212212121212212212221212|22121221221221212212212212122222R22 22222222 [2]2]
2(2122(z212(Z212[2(22(212[(2(2(2/2(2(212(2| 22222122 2(2(2 |22 |12[2(2 (2222122222 2(2 122|222 2(2212(2
2l2[2|2|z[2|2 222222222222 222|222 2|22 2|22 (2|2 2] 22|22 22|22 2|22 2| 2|2 | 22| 2|2 2| 22|22 |22
22222222 AEEEE EEE ERE EEEE E EE E R E 2lal2=22]al2 o I AR F AR E A B
1 1 111 1 1/1/1]1 1 1 1111
1 1 1 1 1111 1 1 11]1]1
3 CARREGAMENTOS
3.1 Carregamento Permanente
Peso proprio da viga (g1):  g1.g2=0631x25= 1,58 tf/m (se¢éo tipica)
9lengos. = 1,06 x 25 = 2,63 tf/m (secdo engrossada)
Pré-lajes e laje (g2). g2=022x25= 0,55 tfim®
Barreiras, pavimento e Transversinas (g3).
93nameiraee. = (0,23 %X 2,59) /0,40 = 1,44 tfim?
93narmeiracentral = (0,28 x 2,5) /0,60 = 1,15 tfim?
93paviments = 0,07 x 2,4 = 0,17 tfim?
93ians. = 1,40 % 0,30 x 2,5 = 1,05 tfim
Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 10
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

3.2 Carregamento mével

O veiculo utilizado é o Trem-Tipo 45.

Coeficiente de impacto: ¢=1,4-0,007 x 31,60 =1,1788
Multiddo (q): gq=0,5x1,1788 = 0,59 tfim?

. 45
Veiculo : Q= ? x 1,1788 = 8,84 tfiroda

Consideraremos esta carga da roda distribuida até o eixo da laje.

Dimensoées da roda 20 x 50 cm.

Pavimento + metade da espessura da laje = 18,0 cm

Desta forma temos uma éarea de distribuicio de 20+ 2x 180=565,0cme 50 +2x 18,0 = 86,0 cm
Carga da roda cf impacto = 8,84 /(0,56 x 0,86) = 18,4 ti/m?

Além da carga acima descrita foi prevista uma carga uniformemente distribuida na projecdo do veiculo
de 0,59tf/m?. Este carregamento teve sinal positivo (contrério ao da multiddo). A figura a seguir
apresenta o camegamento previsto para o veiculo anteriormente descrito.

56,0

it

+0,594/m2

4 0 U

86,0

300

3.21 Hipoteses para as cargas moveis:

Para a carga mével devido & multidéo com impacto, foram consideradas as seguintes hipéteses:
Em todo o tabuleiro (exceto na regiéo das barreiras);
Nas faixas laterais do tabuleiro {4 x 25% da largura do tabuleiro};
Nas faixas laterais do tabuleiro {2 x 50% da largura do tabuleiro};
Na faixa central do tabuleiro (2 x 25% da largura do tabuleiro);

Na faixa central de cada lado do tabuleiro (50% da largura do tabuleiro).
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Para a carga mével devido ao veiculo considerou-se uma combinacdo de camegamentos, conforme

descrito a sequir:

Veiculo deslocando-se no tabuleiro a cada décimo do véo com as seguintes hipoteses :

WVeiculo com impacto, deslocando-se na borda superior de cada pista do tabuleiro junto & defensa

superior e cenfral;

Veiculo com impacto, deslocando-se sobre as vigas V2 e V6,
Veiculo com impacto, deslocando-se sobre as vigas V3 e V7,
Veiculo com impacto, deslocando-se sobre as vigas V4 e V8;

Veiculo com impacto, deslocando-se na borda inferior de

defensa

central e inferior;

cada pista do tabuleiro junto a

Veiculo com impacto, deslocando-se com rodas entre as vigas V1 e V2, V5 e V6,

Veiculo com impacto, deslocando-se com rodas entre as vigas V2 e V3, V6 e V7,

Veiculo com impacto, deslocando-se com rodas entre as vigas V3 e V4, V7 e V8;

Veiculo com impacto, deslocando-se na borda superior e inferior do tabuleiro junto & defensa;

Veiculo com impacto, deslocando-se no centro do tabuleiro proximo a barreira central;

Veiculo com impacto, deslocando-se com rodas entre as vigas V1 e V2, V8 e V9,

Veiculo com impacto, deslocando-se com rodas entre as vigas V2 e V3, V7 e V8;

Veiculo com impacto, deslocando-se com rodas entre as vigas V3 e V4, V6 e V7.

3.3 Secdes analisadas

2 s ¢ s 8 5 4 05 2 @0
3,18 3,18 3,18 J 3,18 3,16
0,1L 0,21 0,3L 0,4L 0,5L
31,6

A seqguir serdo apresentados todos os carmregamentos anteriormente descritos.
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3.4 Peso préprio da viga (g1)

1,40 1,40
HHH‘H 2,83t ,/m 1,58tf/m 2,63t /m ‘HHHH

1 T

obs.: Carga atuando somente sobre a viga sem o funcionamento de grelha do modelo de calculo.

3.5 Lajes e Pré-lajes (g2)
Sequéncia executiva da laje e comportamento da estrutura:
Lancamento de pré-aje e concretagem da laje sobre as vigas e entre elas = viga com perfil simples

(sem efeito de grelha no modelo):
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3.6 Barreiras, pavimento e transversinas (g3)
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—— 3.7 Multidac com impacto em todo o tabuleiro
Ocupando 100% do tabuleiro.
54
falz e
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3.8 Multiddo com impacto nas faixas laterais de cada pista do tabuleiro

Ocupando 25% do tabuleiro nas faixas laterais de cada pista.

Pl

4]

=
an
e

3.9 Multidao com impacto na faixa central de cada pista do tabuleiro

Ocupando 50% de cada pista do tabuleiro.

[a5]
[{o]

FIT
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3.10 Multiddo com impacto nas faixas laterais do tabuleiro

Ocupando 25% do tabuleiro nas faixa laterais.

3.11 Multiddo com impacto na faixa central do tabuleiro

Ocupando 50% do tabuleiro.
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3.12 Veiculo com impacto na borda superior de cada pista junto a defensa
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—— 3.13 Veiculo com impacto sobre a viga V2 e V6
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3.14 Veiculo com impacto sobre a viga V3 e V7

3.15 Veiculo com impacto sobre a viga Vd e V8

A

el
=

==
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3.16 Veiculo com impacto com as rodas entre as vigas V1 e V2, V5 e V6

1 1 5L 8 (A4
HA- 80 8-
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EATBES
] P
4
— 141 B8
SN X
1 CHpATAR
1 3

3.17 Veiculo com impacto com as rodas entre as vigas V2 e V3, V6 e V7
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3.18 Veiculo com impacto com as rodas entre as vigas V3 e V4, V7 e V8
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3.19 Veiculo com impacto na borda inferior e superior do tabuleiro junto a defensa
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3.20 Veiculo com impacto junto a defensa central
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3.21 Veiculo com impacto com as rodas entre as vigas V1 e V2, V8 e V9
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3.22 Veiculo com impacto com as rodas entre as vigas V2 e V3, V7 e V8
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3.23 Veiculo com impacto com as rodas entre as vigas V3 e V4, V5 e V6
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4 ESFORCOS SOLICITANTES

Dada a simetria longitudinal e transversal da estrutura, seréo apresentados os resultados das vigas 1,
2,3 4ebaté asecaob.

4.1 Momentos fletores

4.1.1 Mg1 - Devido ao peso préprio da viga (g1)

(sem efeito de grelha)
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4.1.2 Mg2 - Devido ao peso da laje + pré-laje (g2)

(sem efeito de grelha)
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4.1.3 Mg3 - Devido a barreiras, pavimento e transversinas (g3)
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4.1.4 Mmult. - Envoltoria dos carregamentos devido a multiddc com impacto
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4.1.5 Mveic. - Envoltéria dos carregamentos devido ao veiculo com impacte
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4.2 Quadro-resumo

Todos os valores dos quadros-resumo abaixo estdo expressos em tf.m.

Mg = Mg1 + Mg2 + Mg3

Mg = Mmultid&o + Mveiculo

Md’ = 1,35x Mg + 1,5 x Mg

4.2.1 Momentos fletores

VIGA Mgi MgZ Mg3 Mrecapa Mm\,it' Mvsiculu Mgk qu Mrl

1 198.00 197.00 108.00 0.00 192.00 163.00 503.00 355.00 ) 1211.55
2 198.00 181.00 108.00 0.00 181.00 110.00 487.00 291.00 § 1093.95
3 198.00 178.00 93.10 0.00 179.00 88.00 469.10 267.00_J 1033.79
4 198.00 178.00 86.80 0.00 179.00 116.00 462.80 295.00 J 1067.28
5 198.00 178.00 80.10 0.00 183.00 130.00 456.10 313.00 J 1085.24

Pelos resultados acima temos que a viga mais solicitada € a V1.

MOMENTO FLET OR: VIGA 1

SE C‘:io Mgi Mg2 MgB Mr eCapa Mm\jt- Mveiculo Mgk M qk Md

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 71.60 71.00 44.20 0.00 68.60 80.10 186.80 148.70 475.23
3 127.00 126.00 77.00 0.00 122.00 130.00 330.00 252.00 §23.50
4 166.00 166.00 98.60 0.00 161.00 158.00 430.60 319.00 | 1059.81
5 190.00 189.00 109.00 0.00 184.00 167.00 488.00 351.00 | 1185.30
[ 198.00 197.00 108.00 0.00 192.00 163.00 503.00 355.00 J 1211.55

4.3 Forgas cortantes

4.31

Vg1 - Devido ac peso proprio da viga (g1)

(sem efeito de grelha)
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4.3.2 Vg2 -Devido ac peso da laje + pré-laje (g2)

(sem efeito de grelha)
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4.3.3 Vg3 - Devide a barreiras, pavimento e transversinas (g3)
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4.3.4 V mult. - Devido a multidac com impacto em todo o tabuleiro

Para este célculo da forga cortante, sera desconsiderado, a favor da seguranga, o efeito de grelha. A
multiddo seréd representada por uma carga linear (definida através da area de influéncia) atuando a

cada décimo do véo, conforme esquema apresentado a seguir.

Qe = 0,59 tf/m? (com impacto)

Vigas intemas

Faixa de contribuicdo = 2,60 m (entre-eixo de vigas)
Qo = 0,599 % 2,60 = g = 1,53 tim
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3,18

' 1,53t /m

Cilculo do Cortante devido 4 Multiddo (Vigas Int ermedidrias)

g = 11788
q= 0589
Secéo Vméx (tf) | Vmin (i)
00L 24.21 0.00
q=___ 153 tfim 0.41L 19.61 -0.24
L=[ 3160 |m 02L 16.50 -0.97
03L 11.86 -2.18
04L 8.72 -387
05L 6.05 -6.05

Vigas Extremas

Faixa de contribuicdo = (2,60/2)+1,60=290m
Qrur = 0,59 %290 = Qe = 1,71 tiim

318

] 1,714 /m

31,6 T

Calculo do Cortante devido a Multiddo (Vigas Extremas)

@ = 11788
g= 0589
Secéo | Vmax (th) | Vmin (tf)
0oL 27.01 0.00
gq= 1.71 tfm 01L 21.88 -0.27
L=[__31.60 | m 02L | 1728 | -1.08
03L 13.23 -243
04L 972 -4.32
05L 6.75 -6.75
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4.3.5 V veic. — Envoltéria de cortantes devido ao veiculo com impacto
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4.4 Quadro-resumo
Vgk = Vg1 +vg2 +vg3
Vgk max = Vmult., max + Vveic. max
Vgk min = Vmult., min + Vveic. min
Vsd=1,35xVg+1,5xVgmax
4.4.1 Forgas cortantes maximas
Vo ttidto Verstouts Vs
V, W, W, W, =R Fex W, z v
VIGA &l LS g a2 Maz Min Maz Min. o Maz. Min 4
1 26.10 24.60 17.00 0.00 27.01 0.00 2320 0.00 6770 5521 0.00 174.20
5 26.10 2150 540 0.00 24 21 0.00 15.80 0.00 5740|4401 0| 18351
3 26.10 2160 8.60 0.00 24.21 0.00 15.00 0.00 57.30 4321 0.00 142.17
4 26.10 2170 9.50 0.00 24.21 0.00 1880 0.00 5770 4311 0.00 142.56
S 26.10 2170 11.30 0.00 24.21 0.00 2380 0.00 5810 4311 0. 00 151.95
Dos resultados acima temos que a viga V1 € a mais solicitada.
FORCA CORTANTE: VIGA L
SECAD | Va Vea Ve Ve T n Moz Min Vo Maz. | Ia Bl
1 10 EX1Y T ] o (Y 0 ] (AL el o] 1220
2 20.00 2000 1230 0.00 21.88 027 2310 0.00 5250 | 4498 | -027 | 13834
3 15.00 15.00 B30 0.00 17.28 108 1750 3.30 3800 3318 | 438 | 10529
4 10.00 280 5.40 0.00 13.23 -2.43 15.00 -10.00 2530 28.23 -1243 7650
5 5.00 4.0 1.80 0.00 872 .32 1250 -15.40 1170 22.22 -19.72 49.13
[ 0.00 0.00 0.00 0.00 6.75 -6.75 11.20 -18.30 0.00 17.95 -23.05 2693
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5 VERIFICACAO DAS TENSOES NORMAIS
Cabo de protenséo em curva senoidal:
CABO SENDIDAL - WOMENCLATURA P/ O PROGRAMA
/E ANG

Numeragéo dos cabos:

5.1 Calculo das perdas por encunhamento e atrito no estagio de protensao

Para o calculo dos esforcos nomais e cortantes nas secdes de célculo devido aos cabos de
protensdo utilizamos o programa fens3ba . Este programa calcula os esfor¢os normais e cortantes
devido & protenséo considerando as perdas por afrito e encunhamento.

4 cabos de 12 @127 mm (forga de protensédo 168,0 {f )

Entrada de dados:

Jatura daviga (m) 1.8
Inimero de cabos 4
|area do cabo (m?) 0.001184
IMadulo de elasticidade ¢f/m?) |19600000
perda por encunham. (m) 0.006
relagéo de atrito 1
forga protenséo (tf) 168
cotas para desenho (m) 1.00
cabo1 | 1 cabo2 | 1 cabo3 | 1 cabod | 1
dngulo de saida () 7.626761 7°38" | 6.860639 6°52 ]5.010444 5°1° 2.05626 2°%
x de saida (m) 16.250 2.00 16.250 2.00 16.250 8.00 16.250 8.00
y de saida (m) 1.5 -0.150 1.1 0.150 0.7 -0.150 0.3 0.150
X de levantamento (m) 1.00 7.00 4.50 7.00 5.50 13.00 7.50 13.00
v de levantamento (m) 0.2 0.00 0.2 0.00 0.1 0.00 0.1 0.00
|- compr.+pontas 1.8m (m) 3447 26 3441 26 34 .35 34.31 26
forca média de protensdo {f) | 155.35 156.22 157 .47 159.66
1/2 alongamento (cm) A Ativa| 1153 11.57 11.64 11.78
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sendo:
p. = coeficiente de atrito entre cordoalha e bainha (bainha metélica galvanizada),

k = coeficiente que fornece uma simulacéo dos desvios parasitarios ao longo do cabo (em radianos
por metro).

RESULTADOS DE ESFORCOS NORMAIS E CORTANTES NAS SECOES DE CALCULO

C.G. = centro de gravidade dos

TENS3BA

N (1) van ] CG (emy| cabos
T 6031 | -b66 858
2 6126 | -51.1 572
3 6265 | -36.9 342
4 -639.7 | -17.3 205
5 640 3 4.7 5.8
3 6354 0.0 6.0

5.2 \Verificagdo das tensdes: programa CPTEN1.
Para a verificacdo das tensdes normais no estado limite Ultimo, foi utilizado o programa CPTEN1, cujo

objetivo € determinar as tensdes no concreto e respectivas perdas de protensdo em cada etapa.

5.21 Hipoteses

1. Protenséo limitada (NBR 6118/2003) - devem ser verificadas as duas condig¢bes:
a. para as combina¢des quase-permanentes de acdes, previstas no projeto, respeitando o limite de
descompresséo;
b. para as combinacbes frequentes de acdes, previstas no projeto, respeitando o limite de
formacdo de fissuras.

2. Ago protendido CP-190 - RB
Tensao de ruptura = 190.000 tfim?
Médulo de deformac&o longitudinal do ago: 19.600.000 tf/m?

3. Convencéo:
Tensdo > 0 = tracdo

Tenséo < 0 = compresséo
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4. Posicao de referéncia para os dados geométricos: borda inferior da secio.
5. Né&o se considera a contribuicéo da armadura passiva.
6. Umidade relativa do ar: UR = 70%

7. Fases consideradas:

Fase I - pista de concretagem e protenséo

Fase Il - transporte e colocacéo das vigas nos apoios

Fase I - colocacéo das pré-lajes e concretagem das lajes

Fase IV - concluséo da obra

Fase vV - perdas no infinito

Fase Vi - infroducéo das cargas méveis 0,3Q (tab. 6 NBR-8681/2003)
Fase Vil - introducéo das cargas moveis 0,5Q) (tab. 6 NBR-8681/2003)

5.2.2 Avaliagio das Perdas

Fase |
Perdas por deformagéo imediata do concreto (carregamento g1 + 1,1P)

— Fasell
Perdas na data t1 devido & deformacéo por:
a. fluéncia do concreto considerando-se:
» fluéncia rapida;
+ deformacéo lenta irreversivel,
¢ fluéncia lenta reversivel;
b. retracé&o do concreto;

¢. relaxacéo do aco.

Fase |l
Introducéo do carregamento G2 (regime elastico e perfil simples).

Fase IV
Introducdo do carregamento G3 (regime elastico e perfil composto).

Fase V
Perdas no infinito (data t, e perfil composto) devido & deformagéo por:
a. fluéncia do concreto considerando-se:
« deformacéo lenta irreversivel (de t; a t;);

« fluéncia lenta reversivel (parcela recuperada da Fase I},

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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b. retracé&o do concreto;

¢. relaxacéo do ago.

Fase VI
Introducdo do carregamento mével 0,3Q (regime elastico e perfil composto). Esta fase sera
utilizada na verificaco de combinacdes guase permanente de acdes.

Fase VIl
Introducdo dos camegamentos 0,5Q (regime elastico e perfil composto). Esta fase sera utilizada na
verificacéo de combinacdes freqlientes de acdes.

5.2.3 Entrada de dados

. Intervalos de tempo
1, = pista de concretagem e protenséo
1) = transporte e colocagdo das vigas nos apoios
1, = infinito

. Concreto
fck = resisténcia caracteristica do concreto a compressao
ALFAP = relagdo entre os médulos de deformacao longitudinal do aco e do concreto
ALFA = valores da fluéncia e da retracdo em funcdo da velocidade de endurecimento do
cimento
abatimento = abatimento do concreto

. Dados geométricos
Perfil simples
Altura = altura da viga
CG = centro de gravidade da viga
Area = drea da viga
Momento de inércia = momento de inércia da viga
UAR = parte do perimetro externo da secéo transversal da peca em contato com ¢ ar
Perfil composto
Altura = altura do perfil composto (viga + laje)
CG = centro de gravidade do periil composto
Area = érea do perfil composto
Momento de inércia = momento de inércia do perfil composto

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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. Aco protendido CP-180 - RB
Carga de protensé&o
Diametro (9,5 ou 11,0 ou 12,7 ou 15,2 mm)
CG superior = centro de gravidade das cordoalhas superiores
CGinferior = centro de gravidade das cordoalhas inferiores
N° cordoalhas - superior = numero de cordoalhas superiores

N° cordoalhas - inferior = nimero de cordoalhas inferiores

. Carregamento
Mg1 = momento fletor devido ao camregamento g1
Mg2 = momento fletor devido ao carregamento g2
Mg3 = momento fletor devido ao carregamento g3
Mg = momento fletor devido ac carregamento g
sendo; g1 = carga permanente: peso proprio da viga
g2 = carga permanente: peso proprio da laje + pré-laje

g3 = carga permanente: peso proprio da transversina + defensa + recapa

g = carga mével: concentrada + distribuida.

Tabela 1- Resumo das fases de protenséo

Fase Data Carregamento (*)

Secéo

Geométrica

I ty gl+11p

Il t, gl +p

I Logo apés t, gl+g2+p

v Logo apés ty gl +g2+¢g3+p

Vv t gl +g2+g3+p

Vi t gl +g2+g3 +p+
0,3q

VI t gl + g2+ g3 +p+
0,59

perfil simples
perfil simples
perfil simples
perfil composto
perfil composto
perfil composto

perfil composto

(*) acrescentar as respectivas perdas
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5.2.4 Saida de resultados

Em cada fase

. tenséo normal (concreto)
Iaje Olaje
face superior Gas
cordoalha superiora,
cordoalha inferior o;

face inferior i

forcas de protenséo e respectivas perdas nas cordoalhas superior e inferior.

5.3 Limite de Tensdes

Fase |

COMpressao: Ormaxc = 0,70 fck

Omaxc < 0,70 x 35 = 24 50 MPa = 2450 tfim?

tracao: Ot = 1,20 fotm

sendo fum = 0,3 x T 2? - 1,2 x 0,3 x 3577 = 3,85 MPa = 385 tfim? (nova norma 6118)
Fase VI (combinacéo gquase permanente das agbes)

compressao: Smaxc S0
Fase VIl (combinacéo fregliente das ac¢des)

tracéo; o= 1,2 fopcin

Utilizando-se o limite estabelecido pela NBR 6118, temos que: oy = 0,7 fctm

sendo fun = 0,3 % f42° 1,2% 0,7 x0,3x 3577 = 2,70 MPa = 270 tfi/m?

' De acordo com o item 17.2.4.3.2 da norma em questdo, “quando nas secdes transversais existirem
tensdes de tracéo, deve haver ammadura de tracéo calculada no estadio |l. Para efeitos de calculo,
nessa fase da construcdo, a forga nessa armadura pode ser considerada igual a resultante das
tensbes de tracdo no concreto no estddio |. Essa for¢a ndo deve provocar, na armadura
correspondente, acréscimos de tensdo superiores a 150 MPa no caso de fios ou barras lisas e a 250

MPa em barras nervuradas.”

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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5.4 Dados de Entrada

Perimetro exposto ao ar (UAR)
UARSEQ&oq = 4,414 m; UARSE(;,&OTIPO = 4,777 m

For¢a de protensdo apés as perdas por cravacéo e atrito

= N°® DE N/CORD. | C.G.Cabos
BECAO R CORD. it (m)
S1 -603.09 48 -12.56 0.86
S2 -612.64 48 -12.76 0.57
53 -625.52 48 -13.03 0.34
S4 -639.72 48 -13.33 0.21
S5 -64.0.34 48 -13.34 0.16
56 -635.41 48 -13.24 0.15

A mesma protenséo sera utilizada para todas as vigas

5.5 Entrada e saida de resultados

Apresentaremos os resultados para a viga V1 que apresentou as maiores solicitacbes

PROTENSAO - TENSOES NORMAIS

protensao limitada

Cptenl -ver3.1

Concreto
fek MPa) 25 lntervalos de tempo A¢o CP-190RB
A LFAP (Eago/Econcreto) 592 t0 (dias) = 30 E ago (thm=2)  18800.000
A LFA (Tab A-2, NBR §118/03) 3 t1 (dias) = 80 Cargaruptura atragéo (tf) 18 730
E concretos (tm?) 3.313.005 t2 {anos) = 50 Digmetro {(mm"} 12.700
A batimento {cm™) 9.00 Area {m=) 9. 8700E-05
PERFIL SIMPLES SECAD 1 SECAQ 2 SECAD 3 SECAD 4 SECAD 5 SECAD B
A e m* 1,500 1.800 1.800 1.800 1,800 1.800
CZ m*) 0.947 0.955 0,955 0.955 0955 0.955
4 rea [m=) 1.051 0.631 0.631 0.631 0 631 0.631
W omento de inércia (m4 ) 0305 0248 0.248 0.248 0248 0.248
UAR (m) 4.414 4777 4.777 4.777 4777 4.777
OBS: Adotada umidade relativa do ambiente U = 70%
PERFIL COMPOSTO SECAC 1 SEGCAD 2 SECAD 3 SECAD 4 SECAD 5 SECAD B
A e m* 2020 2020 2.020 2.020 2020 2.020
C& m* 1,268 1422 1.422 1.422 1,422 1.422
| rea [m=} 1,654 1.234 1.234 1.234 1,234 1.234
Iiomenta de inércia {md ) 0663 0531 0.531 0.531 0,531 0.531
ACO CP-190-RB SECAC 1 SECAD 2 SECAD 3 SECAD 4 SECAD 5 SECAD 6
Carga de protenséo (tf) 12 560 12760 13.030 13.330 13,340 13.240
CG supenior {m*)
CG inferiar m* 0858 0.572 0.342 0.205 0. 158 0.150
N cordoalhas - superior
M° cordoalhas - inferior 48 48 48 48 48 48
CARREGAMENT O SECAD 1 SECAD 2 SECAD 3 SECAOD 4 SECAD 5 SECAD 6
151 (tf.m) 0000 71600 127.000 166.000 160,000 188.000
G2 [tf.m) 0.000 71.000 126.000 166.000 189,000 197.000
1 G3 (tfm) 0.000 44200 77.000 98.600 108,000 108.000
e (tfm) 0.000 148700 252.000 318.000 351.000 355.000
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PROTENSAO - TENSOES NORMAIS
FASE|: Pista de concretagem, perfil simples
TENSAD (tfim?) G1 G2 G3 03Q | 05Q |1,1Protensdo Total
Face superior 0.00 o o o o -453.12 -453.12 | Forga (tf) | Perdas (%)
Cord superior o o o o G o o [ o
Cord inferior 0.00 o o o o -636.79 -636.79 586.82 2.66
Face inferior 0.00 o o o G -792.79 -792.79
FASE ll: Transporte e colocagdo das vigas hos apoios, perfil simples
TENSAO (ffim?) [€]] G2 G3 03Q ]| 050Q Protenséo Total
Face superior 0.00 o o o -397.03 -397.03 | Forga (f) | Perdas (%)
Cord superior o o o o o o o > o
Cord inferior 0.00 o o o o -652 78 -652.78 565.58 6.19
Face inferior 0.00 o o o 2 -694 .64 -694 .64
PERDAS DE TEMNSAD (/1#) CORD 5UP | CORDINFE
Tempo Relaxacéo do ago n 2.390.19
to= 30 dias Retracéo do concreto o 131.08
t1= 60 dias Fluéncia do concreto o 1.960.71
2= 50 anos Total G 4.481.98
Deform. lenta reversivel concreto n -933.09
FASEll: Colocacdo das pré-lajes e concretagem das lajes, perfil simples
TENSAD (ffim?) G1 G2 G3 030 ] 050 Protenséo Total
Face superior 0.00 0.00 o o o -397.03 -397.03 | Forga (f) | Perdas (%)
Cord superior a o o o o 2 o > o
Cord inferior 0.00 0.00 o o o -552.78 -552.78 565.58 6.19
Face inferior 0.00 0.00 o o G -694.64 -694 .64
FASE IV: Conclusio da obra, perfil composto
TEMSAD (tfim=) (€1 G2 G3 0,30 050 Protenséo Total
Laje 0.00 0.00 0.00 o o 0.00 0.00
Face superior 0.00 0.00 0.00 o o -397.03 -397.03 | Forca (tf) | Perdas (%)
Cord superior o o o o o o o o o
Cordinferior 0.00 0.00 0.00 o o -562.78 -552.78 565.58 6.19
Face inferior 0.00 0.00 0.00 o o -694 .64 -694 .64
FASE V: Perdas no infinito, perfil composto
TEMSAD (tfim=) Gl G2 G3 030Q 050 Protenséo Total
Laje 0.00 0.00 0.00 o ] 34.18 34.186
Face superior 0.00 0.00 0.00 o G -360.87 -360.87 | Forga (tf) |Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 0.00 0.00 0.00 o o -508.08 -508.08 498.26 17.35
Face inferior 0.00 0.00 0.00 o o -642.16 -642 .16
DEF ORMA COES CORD SUP | CORDINF PERDAS DE TEMNSAQ (/m?) CORD SUP | CORDINE
Fluéncia rapida 0.00E+00 | 0.00E+00 Relaxacéo do ago o 5.321.60
Def. lenta irreversivel -264E-04 | -2.10E-04 Retracéo do concreto [ 4.392.33
Def. lenta reversivel -8.38E-05 | -6.67E-05 Fluéncia do concreto [ 4.497.32
Def. lenta revers (fase Il) | -5.98E-05 | -4.76E-05 Total o 14.211.15
Deformag&o total 2.88E-04 | 229E-04
FASE VI: Introdugéo da carga movel ( 0,3 Mq ), perfil composto _
TENSAC (ffim?) Gl G2 G3 030Q ] 050 Protenséo Total
Laje 0.00 0.00 0.00 0.00 o 34.16 34.16
Face superior 0.00 0.00 0.00 0.00 o -360.87 -360.87 | Forca (th) | Perdas (%)
Cord superior o o o o a o o o o
Cord inferior 0.00 0.00 0.00 0.00 o -508.08 -508.08 498.26 17.35
Face inferior 0.00 0.00 0.00 0.00 o -642.16 -642 .16
FASE VII: Introducao da cargamével { 0,5 Mq ), perfil composto
TENSAO (tfim?2) G1 G2 G3 03Q1] 050Q Protenséo Total
Laje 0.00 0.00 0.00 o 0.00 34.18 34186
Face superior 0.00 0.00 0.00 o 0.00 -360.87 -360.87 | Forga (tf) |Perdas (%)
Cord superior o o o o o o o o o
Cordinferior 0.00 0.00 0.00 o 0.00 -508.08 -508.08 498.26 17.35
Face inferior 0.00 0.00 0.00 o 0.00 -642.16 -642.16
OBS: Todas as posi¢des séo relativas a borda inferior, Cptenf - vera.1

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais

49

aterial sujeito 2 alteracdes erm meio eletrdnico



Obra: PONTE SCBRE O RIO SAO FRANCISCO Fl. 38
Calc.: Mauricio Pinheir‘g”"“?@ Proj.. 01
PROTENSAO - TENSOES NORMAIS Secdo 2
FASE I: Pista de concretagem, perfil simples
TENSAO (tire) G1 G2 G3 0,3Q 0,5Q [1,1 Protensdio| Total
Face superior | -244.04 o o o o -177.91 -421.95 | Forga (tf) | Perdas (%)
Cord superior o o o [ [ o o o o
| Cord inferior 110.69 o o o o -1.392.58 |-1.281.89] 580.17 5.27
Face inferior 275.92 o o o o -1.953.75 |-1.677.83
FASE lI: Transporte e colocagdo das vigas nos apoios, peril simples
TENSAO (LR [=]] G2 G3 0,3Q 0,5Q Protenséo Total
Face superior | -244.04 o o o o -152.55 -396.59 | Forga (tf) | Perdas (%)
Cord superior o o o o o o L o n
Cord inferior 110.69 o o o o -1.19142 |-1.080.73| 547.24 10.65
Face inferior 275.92 o o o o -1.675.32 |-1.399.40
PERDAS DE TENSAD (1fim?) CORDSUP | CORDINF
Tempo Relaxacéo do aco o 2.276.95
to= 30 dias Retragéo do concreto o 289.08
t1= 60 dias Fluéncia do concreto o 4.384.99
2= 50 anos Total o 6.951.02
Deform. lenta reversivel concreto o -1.874.91
FASE lll: Colocagéo das pré-lajes e concretagem das lajes, perfil simples
TENSAD (tfre) G1 G2 G3 030 050 Protenséo Total
Face superior | -244.04 -242.00 o o o -153.36 -639.40 | Forca (th | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 110.69 109.76 o o o -1.197.71 -977.26 | 550.13 10.18
Face inferior 275.92 273.61 o o o -1.684.17 |-1.134.64
FASE IV: Concluséo da obra, perfil composto
TENSAO (timd) G1 G2 G3 0,3Q 0,5Q Protenséo Total
Laje 0.00 0.00 49.77 o o 0.27 -49.50
Face superior | -244.04 -242.00 -31.47 o o -1563.74 -671.25 | Forga (th | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 110.69 109.76 70.68 o o -1.201.75 -910.62 | 551.99 9.88
Face inferior 275.92 273 .61 118.26 o o -1.689.90 [-1.022.12
FASE V: Perdas no infinito, perfil composto
TENSAD (trE) G1 G2 G3 030 05Q Protenséo Total
Laje 0.00 0.00 -49.77 o o 28.34 -21.43
Face superior | -244.04 | -242.00 -31.47 o o -113.93 -631.43 [ Forga (tf) | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 110.69 109.76 70.68 o o -1.096.36 -805.24 | 477.94 21.97
Face inferior 275.92 273 .61 118.26 o o -1.553.98 -886.19
DIEF ORMA COES CORDSUP | CORD INF PERDAS DE TENSAQ (ffm?) CORDSUP | CORDINFE
Fluéncia rapida 0.00E+00 | 0.00E+D0 Relaxacéo do aco o 4.755.13
Def. lenta irreversivel -3.63E-04 | -3.24E-04 Retracdo do concreto o 4.249.23
Def. lenta reversivel -1.23E-04 | -1.10E-04 Fluéncia do concreto o 6.625.04
Def. lenta revers.(fase ) | -1.25E-04 | -9.57E-05 Total o 15.629.41
Deformacgdéo total 3.62E-04 | 3.38E-04
FASE VI: Introdugéo da carga mével ( 0,3 Mq ), perfil composto
TENSAD (ti ) G1 G2 G3 0,3Q 0,56Q Protenséo Total
Laje 0.00 0.00 49.77 -50.23 o 28.61 -71.39
Face superior | -244.04 | -242.00 -31.47 -31.76 o -114.31 -663.58 | Forga (tf) | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 110.69 109.76 70.68 71.33 o -1.10043 -737.98 | 479.82 21.66
Face inferior 275.92 273.61 118.26 119.36 o -1.659.77 -772.63
FASE VII: Introducdo da carga movel (0,5 Mq ), perfil composto
TENSAQ (tf/me) G1 G2 G3 0.3Q 0,5Q Protenséo Total
Laje 0.00 0.00 49.77 ] -83.72 28.80 -104.69
Face superior | -244.04 | -242.00 -31.47 o -52.94 -114.57 -685.01 | Forga (tf) | Perdas (%)
Cord superior o o o o o o o o a
Cord inferior 110.69 109.76 70.68 o 118.89 -1.103.15 -693.14 | 481.07 21.45
Face inferior 275.92 273 .61 118.26 o 198.93 -1563.63 -696.92
OB S: Todas as posi¢des séo relativas a borda inferior. Cptentf- ver 3.1
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PROTENSAQ - TENSOES NORMAIS Secdo 3

FASE |: Pista de concretagem, perfil simples

TENSAD (tfime) G1 G2 G3 03Q 0,5Q |1,1 Protenséo| Total
Face supetrior | -432.87 o o o o 324.25 -108.62 | Forga (tf) | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 314.18 o o o o -1.98646 |-1.672.28] 583.52 6.70
Face inferior 489.41 o o o o -2.533.94 |-2.044 .53
FASE lI: Transporte e colocac¢ao das vigas hos apoios, perfil simples
TEMSAC [t G1 G2 G3 03Q 050 Protensédo Total
Face superior | -432.87 Q o o o 274.87 -157.99 [ Forca (tf) | Perdas (%)
Cord superior Q Q o o o o o o >
Cord inferior 314.18 o o 2 o -1.687.72 |-1.373.55| 544.13 13.00
Face inferior 489 41 o o [ o -2.148.09 |-1.658.68
PERDAS DE TENSAQ (tm?) CORDSUP | CORD INF
Tempo Relaxacéo do aco o 2.333.76
to= 30 dias Retracéo do concreto o 289.08
t1= 60 dias Fluéncia do concreto o 5.691.20
t2 = 50 anos Total o 8.314.04
Deform. lenta reversivel concreto o -2433.42
FASE lll: Colocagdo das pré-lajes e concretagem das lajes, perfil simples
TEMSAC [t G1 G2 G3 03Q 050 Protensao Total
Face superior| -432.87 | 42946 o o o 278.94 -683.39 [ Forca (tf) | Perdas (%)
Cord superior o o o o o a o o a
Cord inferior 314.18 311.70 o o o -1.712.67 |-1.086.79] 552.17 11.71
Face inferior 489 41 48555 o [ o -2.179.84 |-1.204 .87

FASE IV: Conclusio da obra, perfil composto

TEMSAD [t G1 G2 G3 030Q 0,50 Protenséo Total

Laje 0.00 0.00 -86.70 o o 1.64 -85.06

Face superior| -432.87 | 42946 -54.82 o o 278.77 -638.38 | Forga (tf) | Perdas (%)
Cord superior o Cl o o o _c o o = |
Cord inferior 314.18 311.70 156 .46 o o -1.724.83 -942.49 | 556.22 11.07
Face inferior 489.41 485.55 206.02 o o -2.194.81 |-1.013.83

FASE V: Perdas no infinito, perfil composto

TEMSAD [t G1 G2 G3 030Q 0,50 Protenséo Total

Laje 0.00 0.00 -86.70 o o 1048 -76.22

Face superior| -432.87 | 42946 -54.82 o o 306.30 -610.84 [ Forca (tf) | Perdas (%)
Cord superior o o o [ o [ o o o
Cord inferior 314.18 311.70 156 .46 ] ] -1.67341 -791.07 [ 48259 22.84
Face inferior 489.41 48555 206.02 ] o -2.014.33 -833.35
DEFORMA GOES CORD 5UP | CORDINF PERDAS DE TENSAQ (tim?) CORDSUP | CORD INF
Fluéncia rapida 0.00E+00 | 0.00E+00 Relaxacéo do ago o 492914
Def. lenta irreversivel -3.61E-04 | -3.35E-04 Retragéo do concreto o 4.249.23
Def. lenta reversivel -1.22E-04 | -1.14E-04 Fluéncia do concreto o 6.364.04
Def. lenta revers.(fase Il) | -1.51E-04 | -1.24E-04 Total o 15.542.41
Deformagéo total 3.32E-04 | 3.25E-04

FASE VI: Introdugédo da carga mavel { 0,3 Mq ), perfil composto

TENSAD (tfir) G1 G2 3 03Q | 0,5Q Protensédo Total

Laje 0.00 0.00 -86.70 -85.13 o 12.09 -159.74

Face superior | -432.87 2946 -54.82 -53.83 o 306.14 -564.84 | Forca (tf) | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 314.18 311.70 156 .46 153.61 o -1.585.34 -64940 [ 486.56 22.20

Face inferior 489.41 48555 206.02 | 202.27
FASE VII: Introducéo da carga mével { 0,5 Mq ), perfil composto

-2.029.02 -645.77

[+

TENSAD (tfir) Gi1 G2 G3 03Q | 0,5Q Protenséo Total

Laje 0.00 0.00 -86.70 o -141.88 13.16 -215.42

Face superior| -432.87 | 42946 -54.82 o -89.71 306.03 -700.83 | Forga (tf) | Perdas (%)
Cord superior o o o a 2 a o o a
Cord inferior 314.18 311.70 156 .46 2 256.02] -1.593.30 -554.95 [ 489.21 21.78

Face inferior 489 .41 48555 206.02 337.12] -2.038.82 -520.73
OB S: Todas as posi¢des s#o relativas & borda inferior. Cptenf- ver 3.1

[+

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 40
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

PROTENSAC - TENSOES NORMAIS Secdo 4

FASE I: Pista de concretagem, perfil simples

TENSAD (tfirme) 51 52 &3 03 0Q 0,50 | 1,1 Protensio Total
Face superior | -565.79 o o o o 631.07 65.28 Forca (th | Perdas (%)
Cord superior d o o o o o o o o
Cord inferior 50241 o o Ll Ll -2496.67 |-1.994.27| 590.16 7.76
Face inferior 639.70 o o o o -2.905.50 |-2.265.80
FASE II: Transporte e colocagdo das vigas nos apoios, perfil simples
TENSAQ (tfirme) G1 G2 G3 030Q 0,50 Protenséo Total
Face superior | -565.79 o o o o 530.03 -35.76 | Forga (tf) | Perdas (%)
Cord superior o o o o o o o > o
Cord inferior 502 41 o o o o -2.102.01 -1.599.60] 54524 14.79
Face inferior 639.70 o o o o -2440.30 |-1.800.60
PERDAS DE TENSAD (tFn) CORDSUP | CORDINF
Tempo Relaxagdo do ago o 2447.88
to= 30 dias Retracdo do concreto o 289.08
t1= 60 dias Fluéncia do concreto c 6.74548
tz2= 50 anos Total o 9.482.44
Deform. lenta reversivel concreto o -2.884.20
FASE lll: Colocacdo das pré-lajes e concretagem das lajes, perfil simples
TENSAD (tfirme) 51 52 G3 030 0,50 Protenséo Total
Face superior | -5656.79 | -565.79 o o o 54240 -589.19 | Forga (if) | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 502 41 502 41 o o o -2151.06 |[-1.146.25] 557.96 12.80
Face inferior 639.70 639.70 o o o -2497.256 |-1.217.85
FASE IV: Conclusao da obra, perfil composto
TENSAQ (tfirme) G1 G2 G3 03 Q 05Q Protenséo Total
Laje 0.00 0.00 -111.03 ] [ 3.22 -107.81
Face superior | -565.79 | -565.79 -70.20 o o 542.72 -659.07 | Forga (tf) | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 502 41 502.41 225.77 o o -2171.76 -941.18 | 563.71 11.90
Face inferior 639.70 639.70 263.81 ] o -2.520.64 -977.44
FASE V: Perdas no infinito, perfil composto
TENSAQ (tfim?) G1 G2 G3 03Q 05Q Protenséo Total
Laje 0.00 0.00 -111.03 o o 0.72 -110.30
Face superior | -565.79 | -565.79 -70.20 o o 562.87 -638.91 | Forga (tf) | Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 502 41 502.41 226.77 o o -1.987.39 -756.81 490.79 23.29
Face inferior 639.70 639.70 263.81 o o -2.315.17 -771.96
DEF ORMA COES CORD SUP | CORD INF PERDAS DE TENSAD (tfr) CoRDSUP | corDINF
Fluéncia rapida 0.00E+00 | 0.00E+30 Relaxacdo do ago o 524233
Def. lenta irreversivel -3.48E-04 | -3.35E-04 Retracdo do concreto o 4.249.23
Def. lenta reversivel -118E-04 | -114E-04 Fluéncia do concreto o 5.900.98
Def. lenta revers.(fase ) | -1.66E-04 | -1.47E-04 Total G 15.392.54
Deformacgdéo total 2.99E-04 | 3.01E-04
FASE VI: Introdugéo da carga movel ( 0,3 Mq ), perfil composto
TENSAD (tfir) G1 G2 G3 030Q 050 Protenséo Total
Laje 0.00 0.00 -111.03 |-107.76 o 3.85 -214.94
Face superior | -565.79 | -565.79 -70.20 -68.14 o 563.19 -706.74 | Forga (tf) | Perdas (%)
Cord superior o o LI o o 5 CE o o
Cord inferior 502.41 502.41 226.77 219.13 o -2.007.48 -567.77 | 496.38 22.42
Face inferior 639.70 639.70 263.81 256.05 o -2.337.88 -538.62
FASE VII: Introducdo da carga mével (0,5 Mq ), perfil composto
TENSAQ (tfirr?) G G2 G3 03Q 05Q Protenséo Total
Laje 0.00 0.00 -111.03 ] -179.60 5.93 -284.69
Face superior | -5656.79 | -565.79 -70.20 o -113.56 563.39 -751.96 | Forca (tf) | Perdas (%)
Cord superior g o o o [ o o a o
Cord inferior 502 .41 502.41 225.77 o 365.21 -2.020.87 -425.07 | 500.10 21.84
Face inferior 639.70 639.70 263.81 ] 42675 -2.353.02 -383.06

OBS: Todas as posi¢des séo relativas a borda inferior. Cptentf- ver 3.1

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SCBRE O RIO SAO FRANCISCO Fl. 41
Calc.: Mauricio Pinheir‘g”"“?@ Proj.. 01
PROTENSAO - TENSOES NORMAIS
FASE I: Pista de concretagem, perfil simples
TEMNSAD (Him?) 1 G2 G3 0,30Q 050Q |1,1 Protenséo Total
Face superior | -647.59 o o o o 733.59 85.99 Forca (tf) |Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 611.07 o o o o -2.68217 |-2.071.09| 588.97 8.02
Face inferior 732.19 a o o a -3.017.00 | -2.284.81
FASE II: Transporte e colocagdo das vigas nos apoios, perfil simples
TENSAQ (tfim?) G1 G2 G3 030Q 050 Protenséo Total
Face superior | -647.59 o o o 514.92 -32.87 Forca (tf) |Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 611.07 o o o o -2.253.01 -1.641.94 | 543.07 15.19
Face inferior 732.19 o o o o -2.528.98 |-1.796.79
PERDA S DE TENSAQ (tfm?) CORD SUP | CORD INF
Tempo Relaxagéo do aco o 2427.34
to= 30 dias Retragéo do concreto o 289.08
t= 60 dias Fluéncia do concreto o 6.972.14
t2= 50 anos Total o 9.688.56
Deform. lenta reversivel concreto o -2.981.11
FASE Il : Colocagéo das pré-lajes e concretagem das lajes, perfil simples
TENSAQ (tfin?) G1 G2 G3 0,3Q 05Q Protenséo Total
Face superior | -647.59 -644.19 o o 632.20 -659.58 | Forga (tf) |Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 611.07 607.86 ] ] ] -231632 | -1.097.39| 55833 12.80
Face inferior 732.19 728.33 o o o -2.600.04 | -1.139.52
FASE IV: Concluséao da obra, perfil composto
TENSAQ (tfim?) G1 G2 G3 0,30 050 Protenséo Total
Laje 0.00 0.00 -122.74 o o 4.02 -118.71
Face superior | -647.59 -644.19 -77.61 o o 632.79 -736.60 | Forga (tf) |Perdas (%)
Cord superior o a o o o o o o o
Cord inferior 611.07 607.86 259.22 o o -2.341.39 -863.24 564.90 11.78
Face inferior 732.19 728.33 291.63 ] o -2.627.58 -875 .43
FASE V: Perdas no infinito, perfil composto
TENSAQ (tfin?) G1 G2 G3 0,3Q 05Q Protenséo Total
Laje 0.00 0.00 -122.74 o o -2.01 -124 .75
Face superior | -847.59 -844.19 -77.61 o o 649 61 -719.77 | Forga (tf) |Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 611.07 607.86 259.22 ] % -2.153.96 -675.81 495.65 2259
Face inferior 732.19 728.33 291.63 o o -2423.73 -671.58
DEF ORMA COES CORD SUP | corDINE PERDA S DE TENS AD (tfm=) CORD SUP | CORD INF
Fluéncia rapida 0.00E+00 | 0.00E+00 Relaxagéo do aco o 5.202.65
Def. lenta irreversivel -3.11 & -3.07E-04 Eetracéo do concreto o 4.249.23
Def. lenta reversivel -1.06E-04 | -1.04E-04 Fluéncia do concreto o 5.076.61
Def. lenta revers.(fasell) | -1.67E-04 | -1 52E-04 Total o 14.618 .49
Deformac o total 250E-04 | 2.59E-04
FASE VI: Introdugdo da carga mével ( 0,3 Mq ), perfil composto
TENSAQ (tfin?) G1 G2 G3 0,3Q 05Q Protenséo Total
Laje 0.00 0.00 -122.74 |-118.57 o 1.88 -239.43
Face superior | -647.59 -644.19 -77 .61 -74.97 o 650.18 -794.18 | Forga (tf) |Perdas (%)
Cord superior o c o o o o o o o
Cord inferior 611.07 607.86 259.22 | 250.42 o -2.178.19 -449.61 502.00 21.60
Face inferior 732.19 728.33 29163 | 281.73 o -2.450.34 -416.46
FASE VII: Introdugéo da cargamoével ( 0,5 Mq ), perfil composto
TENSAD (Him?) 1 G2 53 0,30Q 050 Protenséo Total
Laje 0.00 0.00 -122.74 ] -197.62 4.47 -315.88
Face superior | -647.59 -644.19 -77.61 o -124.95 650.56 -843.79 | Forca (th |Perdas (%)
Cord superior o o o o o o o o o
Cord inferior 611.07 607.86 259.22 o 417.37 | -2.194.34 -298.81 506.23 20.94
Face inferior 732.19 728.33 291.63 o 46956 | -2468.08 -246 .37
OBS: Todas as posi¢des sdo relativas a borda inferior. Cptentf- ver 3.1

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 42

Calc.: Mauricio Pinheir‘@w Proj.. 01
PROTENSAO - TENSOES NORMAIS
FASE I: Pista de concretagem, perfil simples
TENSAQ (fim?) G1 G2 G3 03Q | 05Q |1.1Protensdo| Total
Face superior| -674.86 ] ] ] ] 745.83 7097 Forca (if) | Perdas (%)
Cord superior ] ] ] ] ] ] o o ]
Cord inferior 643.19 [ ] [ [ -2.696.24 |[-2.053.05| 584.72 7.99
Face inferior 763.01 0 ® w X -3.015.04 |-2.252.03
FASE ll: Transporte e colocagio das vigas nos apoios, perfil simples
TENSAD (i) G1 G2 G3 0,3Q 0,5Q Protensédo Total
Face superior| 674.86 o o " o 625.61 -49.25 | Forga (if) | Perdas (%)
Cord superior " o o X o " o o o
Cord inferior 643.19 o o x o -2.266.17 |-1.622.98] 539.52 15.11
Face inferior 763.01 o o x X -2.529.06 |-1.766.04
FERDAS DE TEN SAD (thime) CORDSURP | CORDINF
Tempo Relaxagéo do ago [ 2.354.24
30 dias Relragéo do concreto o 289.08
1= 60 dias Fluéncia do concreto L] 6.897.86
2= 50 anos Total L] 9.541.18
Deform. lenta reversivel concreto Ll -2.949.35
FASE lll: Colocagdo das pré-lajes e concretagem das lajes, perfil simples
TENSAD (fim?) G1 G2 G3 0,3Q 0,5Q Protenséo Total
Face superior| -674.86 -67145 o o o 544.21 -702.10 | Forca (if) | Perdas (%)
Cord superior A a o o o [ o o ]
Cord inferior 643.19 639.94 ] ] 0 -2.333.56 |-1.050.43]| 555.56 12.58
Face inferior 763.01 759.16 w x X -2.604 .27 [-1.082.09
FASE IV: Conclusido da obra, perfil composto
TENSAD (Him?) G1 G2 G3 03Q 050Q Protenséo Total
Laje 0.00 0.00 -121.61 " o 4.07 -117.54
Face superior] -674.86 -671.45 -76.90 " " 644.84 -778.37 | Forca (if) | Perdas (%)
Cord superior - & ] - " - ) ) "
Cord inferior 643.19 639.94 25847 " o -2.358.79 -817.18 562 .11 11.55
Face inferior 763.01 759.16 288.96 o o -2.631.85 -820.71
FASE V: Perdas no infinito, perfil composto
TENSAD (im?2) G1 G2 G3 0,3Q 050 Protenséo Total
Laje 0.00 0.00 -121.861 [ X -2 .36 -123.97
Face superior| -674.86 -671.45 -76.90 L] X 560.69 -762.52 | Forca (if) | Perdas (%)
Cord superior [ [ [ [ [ [ [ ] ]
Cord inferior 643.19 639.94 25847 [ [ -2.175.89 -634.29 | 49530 22.06
Face inferior 763.01 759.16 288.96 & " -2.433.76 -622.63
DEF ORMA COES CORD SUP | CORDINE PERDAS DE TENSAD (tim2) CORDSUP | CORDINE
Fluéncia rapida 0.00E+00 | 0 00E+00 Relaxacéo do aco a 5.174.66
Def. lenta irreversivel -292E-04 | -2.91E-04 Relfragéo do concreto a 4.249.23
Def. lenta reve rsivel -9.90E-05 | -9.86E-05 Fluéncia do concreto o 4 678.44
Def. lenta revers.(fase Il) | -1.64E-04 | -1.50E-04 Total o 14.102.34
Deformacéo total 2.27E-04 | 2.39E-04
FASE VI: Introducgao da carga movel ( 0,3 Mq ), perfil composto
TENSAD (2 G1 G2 G3 030Q 05Q Protenséo Total
Laje 0.00 0.00 -12161 |-119.92 o 1.66 -239.88
Face superior| -674.86 -67145 -76.90 -75.83 ] 661.30 -837.74 | Forca (if) | Perdas (%)
Cord superior ] ] o ] ] ] o o ]
Cord inferior 643.19 639.94 25847 | 254.88 o -2.200.77 -404.29 501.75 21.05
Face inferior 763.01 759.16 288.96 | 284.95 o -2.460.96 -364.88
FASE Vil Introdugio da carga mével { 0,5 Mq ), perfil composto
TENSAD (Him?) G1 G2 G3 030 050 Protenséo Total
Laje 0.00 0.00 -121.861 [ -199 87 4.33 -317.15
Face superior| -674.86 -571.45 -76.90 a -126.38 661.71 -887.88 | Forca (if) | Perdas (%)
Cord superior [ [ [ [ [ [ [ [ [
Cord inferior 643.19 639.94 25847 " 42480 | -2.217.36 -2560.95 506.06 20.37
Face inferior 763.01 759.16 288.96 x 47491 -2.479 .09 -193.05

OBS: Todas as posicdes séo relativas a borda inferior. Cptenlf-var 3.1

Como podemos observar, todas as tensdes estéo dentro dos limites apresentados no item 5.3.

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 43
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

6 VERIFICACAO DO ESTADO LIMITE ULTIMO DE RESISTENCIA A RUPTURA
Para a determinagéo da capacidade resistente da secéo serdo admitidas as hipoteses descritas a

seguir.

6.1 Hipodteses Basicas Para segurancga a Ruptura na Flexao
Manutencao da Secéo Plana

Zona Traciohada do Concreto Desprezada
Caracterizacédo da Ruptura: Concreto = €.4= 3,5 o AGO = ABqy = 10 Yy

Distribuicdo das Tensbes de Compresséo no Concreto = Retangular Simplificado

6.1.1 Verificacao
Verificaremos a ruptura na viga V1 por apresentar as maiores solicitagcbes. O procedimento abaixo

descrito para a secdo 6 (meio do vao) fol 0 mesmo adotado para as demais segdes.

274
REGIAO COMPRIMIDA

N

1

-

nin—

C.G. DOS CABOS

Caracterizacdo da Forma de Ruptura

A8y =10% = €u=35%,

Tszg = fpyd = Ra= Astpyd

obs: Para A¢o RB190 = Ty = 0% = 0,9 X 1900 = 1710 MPa = foe = 1710/ 1,15 = 1487 Mpa

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 44
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

Posicéo da L.N.

Ree=R4=085fcdxbixy = X=12by

Rq = (48 % 0,987) x (14869,6) = 7044861 kgf

704461 =085x(350/14)x 274y =>y=121cm .. X=151cm
£ x

=—— =84 =0,88%, <35", (Verificada a forma de Ruptura)
10%0 d_x

Determinacdo da Capacidade Resistente
MRD = Rst e
z=d-05.y=>z=181m ... Mgy = (704461 x 1,81)/ 1000 = 1274,73 tf.m

Momento Atuante

Md = 1211,55 tf.m {conforme determinado no item 4.2.1) . Md < Mrd — N&o Serd Necessaria
Armadura Passival

AGo CAB0 = f,y = T,y = 5000/ 1,15 = 4348 kgf/cm®

obs: afavor da seguranca foi adotado o brago “z” da armadura ativa.

As tabelas a seguir apresentam um resumo de todas as se¢des.

Segio  |N°de Cord]| As(an® Jc.G. cabos| dicm) BakgD | yiem) X em) | Enc. do Cone.
2 43 47.38 57.18 161.6 704461 12.1 15:1 0.00103  |Verificada Forma de Ruptura
3 43 47.38 34.21 167.8 704461 12.1 15.1 0.00099  |Verificada Forma de Ruptura
4 48 47.38 20.53 181.5 704461 it 15.1 0.00091  |Verificada Forma de Ruptura
5 43 47.38 15.60 186.2 704461 12.1 15:1 0.00088  |Verificada Forma de Ruptura
5 43 47.38 15.00 187.0 704461 12.1 15.1 0.00088  |Verificada Forma de Ruptura

Seqio | Mg (Em) [ Mg (Em) [ Mdafm) | zgm)  [Me tEm)

2 186.80 14870 47523 156 1095.79 [MNio serd necessaria annadura passiva
3 330.00 25200 82350 162 113938 [M#o serd necesséria anmadura passiva
4 430.60 312.00 1059.81 175 123578 |N#o serd necessaria anmadwra passiva
5 488.00 351.00 1185.30 1.80 1269.08 Mo serd necesséria ammadura passiva
[ 503.00 355.00 1211.55 181 1274.73 |M#o serd necessaria ammadira passiva

7 VERIFICAGAO DO ESTADO LIMITE ULTIMO DE RESISTENCIA A FORCA CORTANTE
(RUPTURA)

Segundo o item 17.4.2.1 da NBR-6118/2003 , devem ser satisfeitas as seguintes desigualdades:

a) Vsy < Vray,

b) VSd < VRdS = Vc + sz

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 45
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

onde:
Vrao= 0,270, X foy X by x d, com e, = (1 — 1../250) em MPa
Vo = (Asn/8).0,9.d.f,0.( 58N at+ COS @)
V. = V., na flexéo simples e na flexo-tragéo, com a linha neutra cortando a secéo
Ve = 0,6.744.b.d

fctd = fctkmf/'Yc

foaine = 0,21 -fcsza

fywd = tensé@o na ammadura fransversal passiva, limitada ao valor f,4 no caso de estribos (= 435
MPa)
d = altura total menos a distancia da base ao CG das cordoalhas (= 0,8 h).
Para calculo de Vs, temos a seguinte expresséo:
1,35 1,5 1,2
v ‘{ 1,00}ng +{ 0 }qu‘”{o,g}"pk

7.1 Dimensionamento

For¢a Cortante devido a Protenséo

Cort:apios Perdasno | YVpkapos
SECAO pert?as P‘f Infinito perdas no
i ©®6) |infinito (tf)
enc. (tf)
1 -56.58 17.35 -16.76
2 -51.13 21.97 -39.90
3 -36.90 22.84 -28.47
4 -17.29 23.29 -13.26
= -1.73 22.59 -3.66
6 0.00 22.06 0.00

For¢a cortante de calculo

Conforme verificado anteriormente temos que a viga V1 é a mais solicitada. Dessa forma, ©
dimensionamento da armadura de cisalhamento sera com os seus resultados;

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico
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Obra: PONTE SCBRE O RIO SAQ FRANCISCO Fl. 46
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01
COEFICIENTES DE PONDERAGAD DAS ACOES: Modelo de verificagdo
Estado Limite Ultima: @ Modelo | 1
= 135 = 1.50
B B OModeIo 11
Vig= 1.00 Y= 0.90
Estado Limite de Utilizacdo (Combinacio Freqiiente das Acdes):
V= 1.00 Py = 0.50
N° de Ciclos 2.00E+08 At Bz (VP 85
COEF. DE MINORACAD DAS RESISTENCIAS: MATERIAIS E ANGULO DOS ESTRIBOS:
Vo= 1.4 fy (MPa) 35 ¢ Bainha (cm) 7
Vo= 115 Ty (MPa) 500 TETA (°) 45
o (graus) 90
Estado limite dltimo - Cisalhamento/Torgao
ESFORCOS SOLICTTANTES:
Secéo 1 Secéo 2 Secéo 3 Secdod Secédo 5 Secdo6 | Segdo 1A
Vgk tf) 67.70 52.50 38.90 2530 11.70 0.00 60.97
V gkmax [(53] 55.21 4498 35.18 2823 22.22 17.95 5067
Vgkmin th) 0.00 -0.27 -4.38 -12.43 -19.72 -25.05 -0.12
Vpk (tf) -46.76 -39.90 -28.47 -13.26 -3.66 0.00 -43.72
Tk (tf m)
Tk (tf m)
PROPRIFDADES GEOME TRICAS DA SEgAD:
Secéo 1 Secéo 2 Secdo 3 Secdod Secdo b Secdob Secdo 1A
d (cm) 161.60 161.60 167.79 181.47 186.20 187.00 161.60
bw {cm) 55.00 22.00 22.00 22.00 22.00 22.00 22.00
bainha na alma s s s n n n s
bw 1til {cm) 5150 18.50 18.50 22.00 22.00 22.00 18.50
bitola (mm} (mm) 10 12.5 10 8 8 8 125
Ramos de estribo 2 2 Z2 2 Z 2 2
obs: bynom= by — % EZbainhas
CALCULO:
YERIFICACAD DO CONCRETO
Secio 1 Secdo 2 Secio 3 Secdo 4 Secdo 5 Secdo 6 SegiolA
Vad (tf) 132 102 80 [i%] 46 27 119
vrd2 (tf) 483 174 180 232 238 239 174
Tsd (tf m) 0 0 0 0 0 0 0
Trd2 (tfm)
Tad/Trd2+ Vad'Vrd2 027 0.59 0.44 028 0.19 011 0.69
DIMENSIONAMENTO CISALHAMENTO
fctm (MPa) 321 321 3.21 321 3.21 321 3.21
fotd (M Pa) 160 1.60 1.60 160 1.60 160 1.60
Ve=Vco tf) 80 29 30 38 39 40 29
Taxa minima 013 0.13 0.13 013 0.13 013 0.13
Aswmin (cm2/m) 706 2.82 2.82 282 2.82 282 2.82
Asw (cm2/m) 522 11.65 7.58 368 .38 0.00 14.26
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Obra:

PONTE SOBRE O RIO SAO FRANCISCO

Fl. 47

Calc.: Mauricio Pinheir@‘ v

Proj.. 01

7.2 \Verificagéo a fadiga

De acordo com a NBR-6118 (2003), a verificacdo do Estado Limite Ultimo de Fadiga consiste na

limitacdo na variacdo de tensbes da armadura dimensionada.

No caso de estribos, a noma

estabelece um valor limite igual a 8500 tim” para qualquer diametro. O calculo das tensées na

amadura deve ser realizado para a Combinacdo Frequente das AcBes com yy igual a 0,5, Além

disso, ha determinacéo das tensdes maximas e minimas, deverd ser adotado 50% do valor de V.
descrito anteriormente.

VERIFICACAD DA FADIGA CISALHAMENTO

Secdo 1 Secéo 2 Secdo 3 Secdo 4 Secdo 5 Secdo 6 | Secdo 1A
VSdmax (tf) 49 33 28 26 19 9 43
VSdmin (tf) 21 12 8 6 -2 -13 17
Jowmax (MPa) 71 122 114 115 0 136
Jswinin (MPa) 0 0 0 0 13
Aos (MPa) 71 122 114 115 0 0 122
Aosadm (MPa) 83 85 85 85 85 85 85
K < 1.79 (EB-3) 1.00 1.44 1.34 1.36 1.00 1.00 1.44
Aswcorrig. {cm2/m) 8.22 16.74 10.19 4.99 2.82 2.82 20.54
Armadura cisalham. (cm2/m) 8.2 16.7 10.2 5.0 3.3 3.3 20.5
Sugerido cisalhamento 2RB10 /194 | 2BE12,5 ¢/14,9] 2R910 ¢15,7 |  2ROS ¢/20 2RY8 c/30 2RO8 /30 |2R@12,5 ¢12,1

O esquema a seguir apresenta um grafico das faixas dos estribos para cada décimo do véo com as
areas de aco corrigidas ap6s a verificagéo do Estado Limite Ultimo de Fadiga.

&
A T

340
WS

720
BT

20.5 wmadm

18, 7ema/m

18.2 emz/m /

na cmz/m

4

23 emd/m

33 oma/m

1580 WETADE DO ENTRE APORS DA, WIGA

€0 BLARGD

Adotando-se os didmetros sugeridos (¢8 mm, ¢10 mm e 12,5 mm), deverdo ser respeitados os

espacamentos minimos e as faixas acima indicados.
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Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

8 CALCULO DA LAJE

Conforme resultado do processamento do “STRAP”, a seguir serdc apresentados os esforgos
solicitantes.
Ser&o analisadas as seg¢des abaixo indicadas.

SEGCOES DE CALCULO DA LAJE
A B & D _MEID DO VEO

466,7 4686,7 468,7
130 30

Dada a simetria transversal e longitudinal da estrutura, serdo apresentados os resultados até a
metade do vao. A viga superior comresponde a viga V1, as vigas intermediarias comespondem as
vigas V2, V3 e V4 e a viga inferior corresponde a viga Vb.

8.1 Esforcos Solicitantes

8.1.1 MX - Momentos Fletores na diregao X
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 49

Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

Momentos fletores devido ao peso da laje + pré-laje

Lolosd LobsH 1o psé _lo dnd
ola4fl Lo gt o bad —o.'5§
ol 71k +0.644| —+0.63 —0.69¢
=O[7ER 10649 4069 —0.46H
CJ=q Oy —0.254 hdo
lolodz 0069 10.p55 058
L oloal Lol11 -0.09 0.956
L olzvdl Lo hell 1o.83g o474
O[T TOR6Y 0. —0.46
blods 0100 0.10 0.037
o8 Lok P-193 0.042
[RLE JiReED 0.104d 0.033
ol31/ Colaal] 5 Bag loied
=0[ 313 C0)33 T0.84 =0.133
0l0g1 01 D.111] 0.052
bloto 010 b1 b.g60
01082 008 D113 0.051
0131 +0.334l —0.82 —0.054
=0[31 Topa =10.926 —p.g69
0l083 5111 0124 0.063
0,080 111 [D.124 D.070
ooa3 SNiKE 124 0.062
olailg Tokal] o.82d 069
Momentos fletores devido ao g3
Lol1dd Lol11H Tohid -10.17
EED Lo hef o 484 —b.6348
0|93 ——0.765\ —<0.754 -1 0}5\
0918 TO[77 H0.77% 075
~O[408 0620 053 —0.150
-o{184 +0.38f) 1004 oz
FO[o7g T0/3Th 082 oAz
Lologg] T0-F5h Ho.bos —o.954
20053 0BG 40.294 —C.H<H
e TO/I5H 10.164 oA
o] (a2 TO09B Tols 40150
-0|048 011 —+0.204| —0.857
0155 L0)19 —0.284| —{0.494q
= 0[152 Tolrod -10.28¢ H0.721
0045 o0 TO.I74 0as
ojogr Lo o7il TOT17 —0.104
-0,047] +0l128 +0.141 —0.101
- ol180 10.234 -H0.g2 —0.98
=0[150 10233 10229 J0.92
-0(038 10078 H10.974 —0.077
0l050 0,11 0.107 0.048
progt blizé 124 b.097
Lologd 0149 138 {84
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 50

Calc.: Mauricio Pinheir‘@w Proj.. 01
Envoltoria maxima de momentos fletores devido a multiddo com impacto
blods +0.p04 p-po4 0.021
bl1 4B +0.02 02 030
pl2dy 1o.06D 076 0.980
pj234 1o0.p7H 0.08¢ 0.243
SkEE bhel . kot 0169
10B Ip.j20B |0.&281 265
- blesl 10.B5¢ 550
W 065 559 T
(/094 bhsb b 514 LeT
bl1 gl s4b 0.E6T p-goo
e 054p PRpE 0.440
q/TEE 04t 064 b dvs
-0logg] [kl 0-pOT 1455
)1 =22 |b.455 |&].51C 1443
leda 0le3k 0.818 0749
e Q650 I0.863 0.638
0E1E 95650 {564 L da
_gl135 P-Bep [-eed o
—0/138 b lasly ke RR6
bl1 88 058k .85 1196
p[T8k oFan RS debos
5 Ppt }-p2 o8
Colom Ol 0551 e

Envoltoria minima de momentos fletores devido a multiddao com impacto

" closH Lalo1 b o.méj |o.dad
Lolead Lol 0121 —0.162
Lola7l Loleh 0417l _p.30
S ToHs G118 =g
S T009k 0.04% =Nk
s +0.p8H 0.124 —lo.144
LoloM 1o 26%’1 0.82% —p.42d
Lcl30d Lola1 0.497] 1114
LT FOlTh 0.49%, 119
myERTT TOpTh 0455 047
—ologl Lo baly 0.456 o dod
L olog +o.874 0454 —n.832
ol31d Lo lasl] 0.604 ]34
oAt +0H9B 0’80 113,
o5 Lohsh 0.516 —p-g07
0= Lol 0.66% —0.522
01113 L0500 0.724 —0.98
ola1 TO-POR 0.73 28
=k TOHTH 0.736) —513
0714 Tolrh oha v an
ol100 Tohrly 0.747 —0.647
11 Lolavh 0.768 104
Lola4 Lolaal] 0.%ell 2lag
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 51

Calc.: Mauricio Pinheir‘g‘ v Proj.. 01
Envoltoria maxima de momentos fletores devido ao veiculo com impacto

oloav 14b lo.bao Q66
ol125 0-33p p.18 183

| llplagy 112 172 461
[IEEE] bp.a25 b.had p-418
lbl7ae i B6 ih, b.i78
91833 fig s 0.4g5
G s & n1da
blads ook .83 g3
fl33e 4500 Rk T
blssc th 2 .29 0503
[FrEs 1|4 tiER 0.4936
P{B5R ¢ {35 0.646
Ila85 Q.062 8,93 1\ 74

g pl366 4567 0°B81 1175
lolssls i, 36 .32 703
Fras 1lpa G 0.127
PrBat AL {48 1,43
blaaz o8B .54 o\16
fl563 L Qb 214
blsda i, Bs T 9.940
llse3 a5 nlis 0.949
745 E-E8 fr$6 143
blag: 006 .08 3.

Envoltoria minima de momentos fletores devido ao veiculo com impacto

=D 18’7‘ +0.060

Q. 36'"‘

—0.08H
1.1 +0.[70d 0747 —0.917
—3.a’g| Jaéaﬂil . E\ —% 14

T3 = B S
—I.28 = | = —0.354

—ol182 Lol31g 0.854 —0.205

—ols7il L oJaag 0.56¢ -0.519
—;.oél Lef .64 1,59
—£.09, 1.6 =169 —1]5%

gLz Tolroy, 0p7] —0.604

—ql184 i 0.Foq —n.439

_ol52d T0-P=Y 0.p84 —0.814
—p.0fl —Leg —1l49 1.8
—E.0]) 1.6 144 1185

0334 +0.B67 | 0.804 —0.73

—o[153 Fo.a9d GiE) Jo1a

L 0l524 Lo 46%} 0.624 -D.85
—g.cﬂfl _Led _1ad 1,85
—U.C\ixl —1.6 | 1.4 i —1.?

—o[331 T052j D —0.45

e lg 453{ 0.594 —0-931

-0lagd 10534 0.504 —p.84
b Al — 148 0.58 — 118
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 52

Calc.: Mauricio Pinheir‘g‘ v Proj.. 01
8.1.2 MY - Momentos Fletores na diregio Y
Momentos fletores devido ao peso da laje + pré-laje
Plos8 Ofz=p 0P 0366
IEER Ot OB 0362
Colokd ey s 00
O 4156 0,24 0266
lolode diop 0ibag 0 482
[blog3 olzob 0294 0.385
plogs Onr9p ofe 0477
056 g8 018t Tpas
blova o0lzol o\pos ohos
1b]10l4 alezl o.B1g s
0}103 i O-pIS 0.326
plioR Olz=p op1 0.623
1089 J:20B 0fg9 007
bloge d.zab o\es 0305
blode olzzh .B14 s
lolods i i 0.pe7
p{oge Olz=g OpTa 0.325
pjogs GROL i 008
blosa dlzol o\pas 0508
6100 olezk b -2
@ 0dR #4@ ’QJIL 0.B25
PITa0 o2z O 5 Bos
°[068 g:=a[ OBt 0.108
Momentos fletcres devido ao g3
oav GL7D =5 D065
~0|05 plaz P-191 —0.074
“ol159 038 010 $08
=017 Topd b bed 015
~O13% lo.o2p lp.bra 0,259
-ooay 0042 p.bs: oli74
kiR .04 10.104 i
01010 0050 0.101 0-168
0g9 I0.053 0.11¢ p.117
037 n.n7 0.1 24 1133
p R i r..iP. [ ‘ 125 140
W] 0078 0121 135
0[0A3 PP7B DT p.119
0l0d1 0078 1D.104 0115
230 I0.080 10.118 443
gu |].083 01174 153
01030 fP7p 0.118 0152
010a1 o071 P Jag
a4 I o83 0.124 131
blods 0104 0.] 44 150
blods 0.11¢ \é. B 19-155
Pregs 6.1 i [0.158
Y DEE] 0123 9.161 s9
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Obra: PONTE SOBRE O RIO SAQ FRANCISCO Fl. 53
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01
Envoltoria maxima de momentos fletores devido a multiddo com impacto

plods CEap oo 0930

P80 00T O-E9 0.927

lblode gie 07 0.914

blost o8 0.bad 0'2es

ol nae o2y lo.B2 0360

dlod1 .22 0.8z .33

093 o282 0j2¢ 0:367

plogo OfR 0-B0% 0.942

[ blovs ole1 0,51 0393

4106 .45 0.841 0.953

10 Lete O-R3T 0455

9iTop 047 0.4 Y o

plose OfR1p 0.p1% 0.331

blods 022 10.B11 0.336

l116 0.8k 0.4 0.954

GHip 0.Ra&[ 0.R57 0.956

OITig OE78 016 0.953

pIOBA 0252 0BT 0.3ve

lploat o250 Io. 356 D.4B1

QLo 0270 0385 C.4p7

AI1op OB7D 061 0.410

gros Opea e ans

piore 0238 0.35 0.384

Envoltoria minima de momentos fletores devido a multiddo com impacto

R REE ook Topid --935
| olo1g n.nop 0.004 —19-921

Lolo 0lo1g b.p14 025

~a0 016 D.029 b4l

loloda o2k 0.D4 0,067

plodo 0,028 0.b64 0111

P[o32 0loab d.o79 Oji2e

D[o1l po3p uvez dlio1

C0|00B Dlo2s 4.8 107

LAY

0ds J [9.059 mlgg

810 53 SRR ] ‘1_35# m118

nro0a (0T %.J‘ot 004

oot PP 8.5 0.055

Eoloddg Lo.bog p-b1d .062

-0l015 Lolo1g 10.p1 4.057

o010 Tobey -10.024 b.038
-glogg +0.054 do.ba —|e91a
olot2 +0.03 lo.ba 19959
0101 10004 -10.05 0979
—OLO1|G Lo.p4y —+0.pal *O.Cﬁ?l
0joos 10048 0.06 -o.9d)
0011 -—0.04% La.p7 el
olot lob4 to.p7 o dsd
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Obra: PONTE SCBRE O RIO SAQ FRANCISCO Fl. 54
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01
Envoltoria maxima de momentos fletores devido ao veiculo com impacto
giep 01785 0-Fo9 Pt
pi19g 001 0TS 01445
plods 15503 |CF.EBH Olf—él-ﬁ
olzd0 0435 10,854 h-441
ala7a ok16 o549 0,335
et 0,855 91 olds8
91348 01390 0/55 0302
piIoo 5RR g+ 0225
bl155 olsoz i 2ot d 425
dlads 0,850 0\50 C[400
i 0.8l i 0l373
[UKER) 05 0752 C/380
prios wOp frFoe 0.240
bl1sl 0laoss ld.514 0,345
dlad4 0.858 o532 old11
BER 03880 072 C{1a3
a0 Pps PR oldiz
pis g O35t 07178
blizk 0ls05 0,347 ol411
0309 0855 o1 e
dl3d3 0Ja2p 065 0ld99
s 0521 PR 0 70
pI202 Ll Oz C[s7
Envoltoria minima de momentos fletores devido ao veiculo com impacto
-0l306 ool J0.p3 —o.qa
_ologd 10058 10077 c.qee
_ole73 10437 -D.343 -p.478
=0/687 ajae 038 -0
—O[Tg Tobsb O —0.068
0233 L 10.074 “b.ded
IREL 10073 Q.03 o
L ol282 1okoi 0.166 el
= 0]282 0200 10,166 0429
—0115 Tojpos 4D 089 b ded
Coloqi 008l ~0.064 045
L0.129 10.07H ~0.0d BG4
D27 o)) 19%1 40155 —+40.04
=0/274 Falioy 10:159 b ded
—o1 TUR7H -0.05¢ 0.083
0083 TH D6 10,084 o104
Loos Topay To b B BLE|
-0l27 Loliog ~0.159| —0.4sq
=0[27H SEL:! 0.157 o 1o
—0118 1070 10 08 o427
~0/080 +0.063 —0.087 0.141
ol12) +O07H -0.088 —0.127
L ol2dd Folia -10.089| 10419
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Obra: PONTE SCBRE O RIO SAQ FRANCISCO Fl. 55
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01
8.1.3 Resumo tabeladec dos momentos fletores
Momentos Mxm Momentos Mxe
Secio A | Secio B | SecioC | Secio D Secio A | Secio B | SecioC | Seciio D
Mxm V3-V4 V4V5 V4V5 V4-VS Mxe V1 Vi1 Vi V4
(tfm/m) | (if.m/m) | @fm/m) | (tm/m) (ttm/m) | (fmm) | @¢fhm/m) | (tfhmm)
BB 0.081 0.112 0.124 0.070 PPisisy 0.703 -0643 -0.638 -0.065
M 0.001 0.110 0.111 0.048 M, 0.918 -0.771 -0.772 -0.324
M, s 0.000 0.000 0.000 0.000 M, soopa 0.000 0.000 0.000 0.000
Myt mee | 0.220 0.545 0.836 0.707 Mo ome| 0.234 -0076 0.088 2.260
Mosic - max | 0.728 1.480 1.560 0.949 Moo - mex| 0.329 0.326 0.434 2.140
Mg win| -0.122 -0473 -0.747 -0.647 M, min] 0.660 -0423 -0.418 -2.220
Macie - min | -0.153 -0459 -0.595 -0.535 My min| 3.400 -2500 -2.940 -1.900
M, 0.082 0.222 0.235 0.118 M, -1.621 -1414 -1.410 -0.389
My max 1.111 2.374 2.809 1.941 My max 0.660 0.293 0.612 5.158
M, win -0.322 -1.092 -1.573 -1.386 M wia 4.759 -3.895 -3.936 -4.830
Mp 1.778 3.860 4.530 3.071 Mp 9.327 -7.752 -7.808 -7.769
Coeficientes de impacto: ¢ . = 1,4-0,007 x 2,60 = 1,3818
Puiga = 1,4-0,007 x 31,60=1,1788
Correcéo do coeficiente de impacto = —:’Fﬂf— =1,1722
viga
Os momentos devido & carga mével (Mq) foram multiplicados por 1,1722
- Mg=Mg2+Mg3
Mg = (Mmultidéo + Mveiculo) x 1,1722 Md = (1,00 ou 1,35)x Mg + 1,5 x Mg
Momentos Mym Momentos Mye
Seciio A Secio B | Seciio C | SeciioD Secio A | SecioB | Secio D
Mym V4VS V4-VSs V4vs | VI-V2 Mye Vi Vi Vi
(tf.m/m) | (tfm/m) | @f.m/m) | (tf.m/m) (tf.m/m) | (tfm/m) | (tFam/m)
PP o 0.100 0.226 0.314 0.390 PP o 0.102 0.010 0.110
M, 0.043 0.104 0.154 0.269 My 0.171 -0.046 -0.167
M s 0.000 0.000 0.000 0.000 M,upa 0.000 0.000 0.000
Mot mee | 0.108 0.273 0.383 0.370 M max| 0.051 0.070 0.110
Moic _ma | 0.346 0.856 0.603 0.457 Moic ma | 0.030 0.220 0.291
M, gt min | -0.011 -0.043 -0.071 0.111 Mot min]|  0.089 0.062 0.009
Moeie._ min | -0.124 -0.070 -0.089 -0.060 Mo min | 0.692 -0.461 -0.705
M, 0.143 0.330 0.468 0.659 M, 0.273 -0.036 -0.057
My wa 0454 1.129 0.986 0.827 My ma 0.081 0.290 0.401
My win -0.135 -0.113 -0.160 0.051 M, i 0.781 -0.399 -0.696
Mp 0.874 2.139 2111 2.130 Mp -1.540 -0.647 -1.121
Mg = Mg2 + Mg3 Para a secdo C ndo temos valor

Mg = Mmultiddo + Mveiculo

Md = (1,00 0u 1,35)x Mg + 1,5 x Mq
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 56
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

8.2 Dimensionamento

Seré feito o dimensionamento & flexdo, com verificaco do estado limite Ultimo de resisténcia & fadiga
e do estado limite de fissuracdo de acordo com as prescricbes da NBR-6118/2003.

Para Mxm altura da secéo de calculo = 22,0 cm (transversal positiva) — armadura principal, disposta
dentro da pré-laje.

Para Mxe altura da se¢éo de calculo = 22,0 + 15,0 = 37,0 cm (transversal negativa).

Para Mym altura da secéo de célculo = 22,0 — 4,0 = 18,0 cm (longitudinal positiva) — se¢ao ultil.

Para Mye altura da segéo de calculo = 22,0 cm (longitudinal negativa sobre a viga) — espessura da laje
a favor da seguranga.

arm. long (Mye)

M- |

1

\Grm. transy. {Mxe)

22

arm. long {Mym)

a4

Mo T g o ° --'00 i ‘adr:.l: | . &

pré—laje
forma
arm. transv. (Mxm)
COFFICIENTES DE PONDERACAO DAS ACOES:
Estado Limite Ultimo:
Y= 1.35 y= | 1.50 |
V= 1.00
Estado Limite de Utilizagéio (Combinacio Freqiiente das Ac¢des):
Ve = 1.00 = | 0.80 |

N° de Cidos 2.00E+06

COEFICIENTES DE MINORACAO DAS RESISTENCIASHG.S:

5, = 14 |BEsFeg = 15
Ve ™ 1.15 Es/Ec Fadigs 10
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8.21

Armadura minima: 0,15 h = 0,15 x 22,0 = 3,30 cm®m.

Obra:

PONTE SOBRE O RIO SAO FRANCISCO

Fl. 57

Calc.: Mauricio Pinheir‘g‘ v

Proj.. 01

Mxm

CONCRETO ARMADO / FLEXAO SIMPLES

Esforgos solicitantes A B C D
Mgk {tfmfm) 0.082 0222 0.235 0.118
Mk max {tfmfm) 1111 2374 2.808 1841
Mgk min {tfmfm) -0.322 -1.092 -1.573 -1.386
ProEriedades dos materais

fck (MPa) 35 35 35 35
[ (MPa) 200 500 200 200
Propriedades da secdo

h {cm) 220 220 220 220
by {cm) 100.0 100.0 100.0 100.0
Armadura inferior

ARSI SR DT

b (mm) {mm} 125 12.5 12.5 12.5
cohbrimento na anmadura {cm) 2.00 3.00 3.00 2.00
Armadura superior

As' {cmm)

d' {cm) 4.00 4.00 4.00 4.00
DIMENSIONAMENTO

hid {tfmfm) 17§ 386 453 307
d {cm) 18.38 1638 18 38 18.38
X {cm) 058 1.27 150 101
As {cm?) 225 4.97 5.36 393
As'nec. {cm?)

VERIFICAQAO DA FADIGA

Mmastensies {thmim) 09y 212 248 167
Mmintensées {tfmim) -0.18 -0.65 -1.02 -0.99
(o 30 (kaficm2) 2426 2493 2490 2458
ety {kgficm2) 10 34 53 53
Ao, (kaffcm2) 2418 2458 2437 2405
AGS 4 gmisdivel (kgffcm2) 1800 1900 1800 1800
K 1.27 128 128 127
Pl fem2im) 2.87 6.43 752 4.97
CONTROLE DA FISSURAQ?\O

s {kgf'em?2) 2468 2537 2536 2501
Pri 0.005 0.005 0.005 0.005
w1l {(mm) 0.12 0.13 0.13 0.12
w2 {mm} 0.43 0.44 0.44 0.44
ELS-wW  wk= {mm) 0.30 0.30 0.30 0.30
K 1.00 1.00 1.00 1.00
Pacor. fem2im) 2.25 497 586 3.93
Armadura e espagamento (@12,5c/43 Bom) | (2125019 4cm) | (@12.5¢/18,8cm) | (@12 ,50/28,1cm)
Gluantidade de barras 3 5 7 4
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8.2.2

Obra:

PONTE SOBRE O RIO SAO FRANCISCO

Fl.

58

Calc.: Mauricio Pinheir‘g‘ v

Proj.. 01

Mxe

CONCRETO ARMADO / FLEXAO SIMPLES

Esforgos solicitantes A B C D
Mgk {tfmfm) 1.621 1414 1.410 0.389
Mk max {tfmfm) 4.759 3 895 3.936 4 530
Mgk min {tfmfm) -0.660 -0.293 -0.612 -5.158
ProEriedades dos materais
fck (MPa) 35 35 35 35
[ (MPa) 200 500 200 200
Propriedades da secdo
h {cm) 37.0 37.0 370 37.0
by {cm) 100.0 100.0 100.0 100.0
Armadura inferior
ARSI SR DT
b (mm) {mm} 10.0 10.0 10.0 10.0
cohbrimento na anmadura {cm) 2.00 3.00 3.00 2.00
Armadura superior
As' {cmm)
d' {cm) 4.00 4.00 4.00 4.00
DIMENSIONAMENTO
hid {tfmfm) 933 775 781 7T
d {cm) 33.50 3350 3350 33.50
X {cm) 167 1.38 139 139
As {cm?) 553 5.41 545 542
As'nec. {cm?)
VERIFICAQI\O DA FADIGA
Mmastensies {thmim) 543 453 456 475
Mmintensées {tfmim) 1.09 1.18 09z -374
(o 30 (kaficm2) 2642 2649 2647 2481
ety {kgficm2) 532 580 534 -147
Ao, (kaffcm2) 2110 1956 2112 2628
AGS 4 gmisdivel (kgffcm2) 1800 1900 1800 1800
K 111 103 1.11 138
Pl fem2im) 7.26 5.568 6.06 7.50
CONTROLE DA FISSURAQ;\O
O amax {kgfiern2) 2675 2681 2679 2511
Pri 0.008 0.005 0.005 0.005
el {(mm) 0.11 0.11 0.11 0.10
w2 {mm} 0.33 0.39 0.39 0.36
ELS-W  wk< {mm) 0.30 0.30 0.30 0.30
K 1.00 1.00 1.00 1.00
Pacor. fem2im) 6.53 541 545 5.42
Armadura e espagamento {@10c/11cm) (210c/14,3cm) (@10c/13,1cm) | (©10c/10,8cm)
Gluantidade de barras 10 7 8 10
Armadura minima: 0,15 h = 0,15 x 37,0 = 5,55 cm®m.
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8.23

Obra:

PONTE SOBRE O RIO SAO FRANCISCO Fl. 59

Calc.: Mauricio Pinheir‘g‘ v

Proj.. 01

8.23 Mym

CONCRETO ARMADO / FLEXAO SIMPLES

Esforcos solicitantes A B
Mgk (timdm 0143 0.330
Mgk max (tim/m ) 0454 1.129
Mgk min (tfmsm) -0.135 -0.113
Propriedades dos materiais

fck (MPa) 35 35
fyk [MPa) 500 500
Propredades da secdo

h (cm) 220 220
b {cm) 100.0 100.0
Ammadura inferior

A PO

& () (rim) 5.0 8.0
cobrimento na amadura {cm) 7.00 7.00
Ammadura superior

As' {cm2/m)

d' {cm) 4.00 4.00
DIMENSIONAMENTO

Md (tim/m) 0.87 214
d {cm) 14,60 14.60
X {cm) 0.36 0.88
As {cm?) 1.39 345
Ag' nec. fem?)

VERIFICACAO DA FADIGA

M estensies (timim ) 0.51 1.23
Mpninensies itmim 0.04 0.24
U srrex (kaficm 2) 2437 2578
O srmin {kaffem 2) 168 501
Ao, {kgficm 2) 2269 2077
AGS 4 gumissivel (kgfcm2) 1900 1900
K 1.19 1.08
Assorr {cm2im) 1.66 3.97
CONTROLE DA FISSURAQ;\O

jag {kaffcm2) 2492 2633
i 0.003 0.003
] fmm) 0.08 0.09
w2 fmm) 0.45 0.47
ELS-WW  wk< fmm} 0.30 0.30
K 1.00 1.00
Ascorr (e 2im) 1.39 3.45
Ammadura e espagamento (ZBc/30,1cm) (@8ci13,2cm)
Quantidade de barras 4 3

Armadura minima: 0,15 h = 0,15x 22,0 = 3,30 cm?®/m.

P A S

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais

71

aterial sujeito 2 alteracdes erm meio eletrdnico




Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 60
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

8.24 824 Mym -SegioC

Considerando-se flexo-compressdo na laje, & possivel determinar a amadura longitudinal positiva
utilizando-se o programa DIMFOC'. Sera adotado, para o momento na viga, somente o esforgo
resultante do carregamento g3 e do esfor¢o devido ao carregamento da multiddo com impacto em
todo o tabuleiro (a favor da seguranga).

centro de gravidade dos cabos na secéo C = 20,5 cm (C.G. da sec¢éo 4, a favor da seguranca)
M.ip, = 98,6 + 161,0 = 258,6 tf.m (M3 + My 450, — €Sforcos na viga V1)

Mduiga = 97 X Myiga = 1% 259,6 = 259,6 tf.m

Nd = 259,6 / (1,705 X 2,60) = 58,56 tf/m,,;. = " =] LAJE |  Nd
= 58561 kgf/Mi.e
2,60 m entre-eixo de vigas YIGA

Mym = 2,111 tim/m . = 211100 kgf.cm/myzje

(momento na laje de célculo entre V4 e V5)

170,5
=
0

viga

180

cabos
I

20,3

Secéo de calculo
Programa de dimensionamento a flexdo obliqua do livro Sub-rotinas basicas do dimensionamento do
conhcreto — volume 1 — péag. 325 - de Lauro Modesto dos Santos

laje moldada "in logo™ 100

]
']

Lo~

S o o

/plucq pré—maldada

14.6
9.0

18.0
18.0

23.0

9.0

' Programa de dimensionamento a flexdo obliqua do livro Sub-rotinas basicas do dimensionamento do
concreto — volume 1 — pég. 325 - de Lauro Modesto dos Santos

Dados p/ o programa: unidades kgf e cm:
fck = fck do concreto; n total = numero de barras na secéo;
gama ¢ = yc do concreto; as;i, = taxa de armadura minima;
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Obra: PONTE SOBRE O RIO SAO FRANCISCO

Fl. 61

Calc.: Mauricio Pinheir@‘ v

Proj.. 01

fyk = tenséo de escoamento do aco;
gama s = ys do aco;
Es = mod. de elast. do aco;

classe = tipo do aco A,

h® vértices = numero de vértices da secéo,;

Convencéo de momentos fletores positivos:

nomal = esf. nomal de céleulo kgf

momento y = momento fletor de calculo kgf.cm

vértices da segao
X y
-50.0 -9.0
50.0 -9.0
50.0 9.0
-50.0 9.0

Armadura minima: 0,15 h=0,15x 18,0 = 2,70 cm®m.

8.25 Mym -Secdo D (2 do vao)

Utilizando as mesmas hipoéteses citadas anteriormente temos

centro de gravidade dos cabos na se¢éo D = 15,0 cm (a partir da borda inferior)

unidade de comprimento em cm

Ty

My

-

~

pad

fck 350
gamac 14
fyk 5000 500[MPa |
gama s 1.8
es 2E+068] Dimensionamento a
classe Al flexo compresséo
n° vertices 4 obliqua p/ secéo
ntotal 7
dupla sim N
eiXo y S Vo= 0.1301
normal 58561 px = 0.0000
momentox 0 Ky 0.0261
momentoy 211100 ®» = =
asunit *
astotal 2.70
asmax taxa minfmay 0.0015 0.5]

M.ig= = 108,0 + 192,0 = 300,0 tf.m (Mg3 + Miuisas0 — €Sforcos na viga V1)
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 62

Calc.: Mauricio Pinheir@‘ v Proj.. 01
Md.iga = 75 X Myiga = 1 x300,0 = 300,0 tf.m
Nd = 300,0/ (1,760 x 2,60) = 65,56 tf/m . " =] LAJE ] Nd
= 65559 kgf/miae
2,60 m entre-eixo de vigas YIGA
Mym = 2,130 tim/m, ;. = 213000 kgf.cm/m,;.
{momento na laje de célculo entre V1 e V2) g & M(\j/'lgu
cabos
I
Dimensionamento
fck 350 vértices da secao
gamac 1.4 X ¥
fyk 5000 500[MPa | -50.0 -9.0
gamas 1.15 50.0 -9.0
es 2E+08] Dimensionamento a 50.0 9.0
classe Al flexo compressio -50.0 9.0
n° vertices 4 obliqua p/ secao
ntotal b
dupla sim N
eixo y S Vo= 0.1457
normal 65559 X = 0.0000
momentox 0 Ky = 0.0263
momentay 213000 w = e
asunit *
astotal 2.70 unidade de comprimento em cm
asmax taxa minfmay 0.0015 0.5)

Armadura minima: 0,15h =0,15x 18,0 = 270 cm®m.
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Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

8.26 Mye

CONCRETO ARMADO / FLEXAO SIMPLES

Esforgos solicitantes A B D
Mok [tfm/m ) 0.273 0.036 0.057
Mak max [tfm/m) 0.781 0399 0.636
Mok min [tfm/m) -0.081 -0.290 -0.401
ProEriedades dos materiais

fck (MPa) 35 35 35
fyk MPa) 500 500 500
Propriedades da secdo

h {cm) 220 220 220
bw (cm) 100.0 100.0 100.0
Armadura inferior

o (mm) {mm) 3.0 30 8.0
cobrimento na armadura {cm) 4.00 4.00 4.00

Armadura superior

As' {cmm)

d' (cm) 4.00 4.00 4.00
DIMENSIONANVENTO

Wd [tfm/m ) 154 0.65 142
d {cm) 17 60 17 60 17 60
X {cm) 052 0.22 038
As [cm?) 2.04 0.85 1.48
As' hec {cm?)

VERIFICACAO DA FADIGA

Mpasenstes (tfm/m ) 090 0.36 061
Mpintensies {tim/m) 0.21 -0.20 -0.26
T amax (kaffcm2) 2572 2263 231
O strin {kaffom2) 596 29 39
AG {kaffom2) 1875 2234 2332
AGS 4 drriseivel {kaffern2) 1800 1900 1800
K 1.04 1.18 123
- fem2im) 212 1.00 1.81
CONTROLE DA FISSURAQ;\O

O {kafforn2) 2618 2309 2415
i 0.004 0.004 0.004
il {mm) 0.09 0.07 0.07
2 {rmnm) 0.37 0.33 0.34
ELSW  wk= {mm) 0.30 0.30 0.30
K 1.00 1.00 1.00
Az {em2im) 2.04 0.85 1.48
Armadura e espagamento (@8c/23 Bem) (@Bc/alcm) (@8c/27 5ecm)
Quantidade de barras 5 2 4

Armadura minima: 0,15 h = 0,15 x 22,0 = 3,30 cm®*/m

P
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 64

Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

8.3 Quadro-Resumo

8.3.1 Amadura calculada (cm?/m)

Secdo A Secdo B Secao C Secdo D
Mxm 3,30 6,43 7,52 4,97
Mxe 7.26 5,58 6,06 4,97
Mym 3,30 3,77 2,70 2,70
Mye 3,30 3,30 3,30 3,30

8.3.2 Ammadura Sugerida

Sentido transversal:

Armadura positiva na laje: 4 @125 mm (para cada placa) - As = 10,00 cm?*/m

Armadura negativa na laje: @10 mm c/12,5 - As = 8,00 cm?*/m
Sentido longitudinal:
Armadura positiva. @8 mm ¢/12,5 - As = 400 cm?/m (secdo A até a secéo C)

8 mm c/15 - As = 3,33 cm?/m (secéo C até a segdo D)

Armadura negativa ha laje: @8 mm ¢/15 - As = 3,33 cm*/m
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 65

Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

8.4 Verificagdo do estado limite Gltimo de resisténcia a forga cortante

A verificacdo sera feita para a posicéo do veiculo abaixo indicada

S 0
BODAS
]
h /& i ,  [meow  PAVIMENTO l"
7 i’
“ﬁl:%ﬁ’ﬂ””’ﬁ"{”””’ 7777 = e D s —

260

-

al=g0

-

o

260
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 66
Calc.: Mauricio Pinheir@‘ v Proj.. 01
b=20+2x(70+11,0)=560cm
b=50+2x(70+11,0)=86,0cm

al =90,0 cm (distancia da face da viga ao centro da carga)

largura atil:. bw=b+alx (1—%} =56,0+90,0x(1-(56,0/260,0))= 1266 cm

Forga Cortante de Calcule Vsd

laje / pavimento: VIp=022x25+007x24=072 tifm?

Vgk = (V) x ((0,79x 2,04)/2—(0,21x0,56) / 2) = 0,72 x 0,75 = 0,54 ti/m;.
coef. de impacto: ¢ = 1,4- 0,007 x 2,60 = 1,3818

Vveic = 7,5x 1,3818 x (0,62) = 6,43 ff

Vgkmax = Vveic / bw = 6,43 /1,266 = 5,08 tfimy,

< Vsd=1,35% Vgk + 1,5 x Vgkmax = 1,35 x 0,54 + 1,50 x 5,08 = Vsd = 8,35 tfimye

Forca cortante resistente Vrd1

De acordo com ¢ item 19.4 da NBR6118/2003, temos que:
“19.4 Forca cortante em lajes e elementos lineares com b,, = 5d
19.4.1 Lajes sem ammadura para for¢a cortante

As lajes macicas ou nervuradas, conforme 17.4.1.1.2-b), podem prescindir de armadura transversal
para resistir aos esforcos de tracdo oriundos da forga cortante, quando a for¢a cortante de célculo

obedecer a expressao:

Vsp < VR

A resisténcia de projeto ac cisalhamento € dada por:

VRd‘\ = [‘Egd K (1 ,2 + 40p1) + 0,15 ch]bwd

onde:
TR = 0,25 fcm
fctd = fctkmf/'}(c

A
Sﬂ} , hdo maior que [0,02)

P1‘b

W

Ty = Nad/Ac
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 67
Calc.: Mauricio Pinheir@‘ v Proj.. 01

k & um coeficiente que tem os seguintes valores:
para elementos onde 50% da armadura inferior ndo chega até o apoio: k= |1|;

para os demais casos. £ = |1,6 —d|, ndo menor que |1|, com d em metros;”

Assim temos:
Fog= (0,703 X7 71,4=(07x03x35"%/1,4= 1,60 MPa
T = 0,25 x 1,60 = 0,40 MPa = 40,12 tfim®
pr =8,00/(100x 18,0) = 0,0044

o4 = 0 (obs: N=y € a forca longitudinal na segéo devida a protenséo ou carregamento {compresséo

positiva)
k=16-018=1,42
VRd‘\ = 14,11 tf

Como Van < Vegi, N0 hd necessidade de armadura de cisalhamento nas lajes.

9 DIMENSIONAMENTO DA TRANSVERSINA

9.1 Propriedades Geométricas:

Secéo Retangular

Altura total = 140,0 cm
Largura da alma = 30,0 cm

9.2 Durante o Macaqueamento

Na eventual necessidade de substituicdo dos aparelhos de apoio, 0s macacos serdo posicionados
embaixo de cada viga de modo a pemitir o levantamento do tabuleiro.

9.3 Dimensionamento

9.3.1 Protensao da transversina

Como a solicitacdo de momento fletor nas transversinas tem valores insignificantes, a protenséo tem

como objetivo promover a ligacdo entre as vigas principais. A seguir tem-se os valores das tensdes na
transversina na devido a protenséo.
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Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 68

Calc.: Mauricio Pinheir@‘ v Proj.. 01

20

140
100

20

30

A=042m? Fp=58tf
| = 0,0686 m* Wi = Ws = 0,098 m?

9.4 Vericacdo das Tensdes

COMPressao: oma. = 0,70 fck
s Omaxc = 0,70 X 35 = 24,50 MPa = 2450 tfim?
. o, = 270,8 tfim?

Gp < Oraxc

Como podemos observar, a tensdo esta dentro do limite apresentado.

10 CALCULO DA LAJE DE APROXIMAGAO

10.1 Carregamentos

Dados:

- espessura da laje: 30,0cm
- pavimento 11,0 cm
- espessura média de aterro: 224 cm

- altura média até o plano médio da laje: 37,4 cm

Carga permanente:

- laje: 0,30x25 = 0,75 tfim’
- pavimento 0,10x24 = 0,24 tfim®
- aterro: 0,24x1,80 = 0,43 tfim*
- carregamento total permanente: qq = 1,42 tf/m?
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Calc.: Mauricio Pinheir@‘ v Proj.. 01

Carga movel:

Trem tipo: Classe-45

0
39
ALTURA MEDIA

B!

A 8

Carga de cadaroda P = 7,5 {f
p=75/(1,18x1,48)= 4,30 t/m?
Utilizando-se o impacto de: ¢=14-0,007x4,00=1372

Temos. p=430x1,372= 5,89 tffm?

10.2 Esforgos Solicitantes

Momento positivo
- Esquema estatico:
O momento positivo na laje de aproximacéo é justificado quando o apoio devido ao solo é

formado ha extremidade da laje de aproximacao.

ESQUEMA ESTATICC ADOTADO DA LAJE DE APROXIMAGCAD

SOLO POUCT COMPACTADC
SOLO |BEM COMPACTADG NED FORMECE APOIO APCIO DA CORTIMA
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Calc.: Mauricio Pinheir@‘ v Proj.. 01
- Esforgos:
- Momento devido a carga permanente: M, =(1,42x 4,009 /8 = M, = 2,84 tim
- Momento devido a carga mével: M, = (5,89 x 4,002) /I8 > M, = 11,78 ffim
- Momento de calculo: Md=135x284+150x 11,78 = Md = 21,5 tfm

Momento Negativo
- Esquema estatico:
O momento negativo na laje de aproximacéo & justificado quando o apoio devido ao solo é

formado n&o mais ha extremidade da laje e sim ho meio do v&o da laje de aproximagcao.

ESQUEMA ESTATICO ADOTARO DA LAJE DE APROXIMACAO

E%DFEF HESE CEP%?SCTADO SOLO [BEM COMPACTADOD APOIO DA CORTINA
- Esforgos:
- Momento devido a carga permanente: M, = (1,42x200%)/2 = M, = 2,84 tim
- Momento devido a carga mével: M, = (5,89 x 2,002) f Py My =1178tim
- Momento de calculo: Md=135x284+150x 11,78 = Md = 21,5 tfm
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Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

10.3 Dimensionamento armadura positiva e negativa

CONCRETO ARMADO / FLEXAOD SIMPLES

Esforcos solicitantes Laje de Aprox
Mgk (tfmdm ) 284
Mgk max (tim/m) 11.78
Mgk rin {tfm/m )
Propriedades dos materiais
fok (WPa) 35
Tk [WPa) 500
Propriedades da secio
h {cm) 300
by {cm) 100.0
Armadura inferior
 ———
0 (mm) () 16.0
cobrimento na armadura {cm) 300
Armadura superior
As' {cma/m )
d' {cm) 4.00
DIMENSIONAMENTO
hd (thmim) 21.50
d {cm) 28.20
4 (cm) 595
As fcm?) 20.52
As' nec. fcm2)
VERIFICAQAO DA FADIGA
Mpastensiies {tm/m) 12.36
Mpyinensies {tim/m) 2.64
O smax {kaffem 2) 2558
T smin {kgffem 2) 592
Ao, (kgfiem 2) 1966
AGS 4 dmicsivel {kgfiem2) 1900
K 1.03
[Secon [cm2im) 21.23
CONTROLE DA FISSURAE;\O
T smax (kgffcm 2) 2609
Pri 0.013
w1 fmm} 0.17
w2 fmm} 0.25
ELSWY  wik £ {mm) 0.30
K 1.00
Ao {om 2/m) 20.52
Armadura e espagamento (@168 dom)
Cluantidade de barras 11
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Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

10.4 Resumo do Dimensionamento

Armadura necessaria (cm“/m:

Secéo longitudinal 916 ¢/9= 2233

Secdo transversal 010c/15= 5,33

Obs: A amadura necesséria ha secdo transversal foi obtida
calculando-se um quinto da armadura longitudinal.
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Calc.: Mauricio Pinheir@‘ v Proj.. 01

Memorial de Calculo da Meso e Infraestrutura

Comprimento das travessas

Apoio extremo e intermediario = 24,00 m

Comprimento dos Pilares = 9,80 m

Travessas extremas = 1,40 x 4,00 (m)

Travessa intermediaria = 1,40 x 2,50 (m)

Ponte Classe 45/ ITEM 3.5 DA NBR 7188/84

Materiais
Ago comum . CA-50 fyk = 500 MPa
Concreto: Travessa fck = 256 Mpa

Filar fck = 25 MPa
Bloco fck = 25 MPa

Bibliografia

NBR 6118/2003, NBR 7187/2003, NBR 8681/2003, NBR 7188/1984
Fundamentos da técnica de armar - P. B. Fusco

Técnicas de ammar as estruturas de concreto - Péricles B. Fusco
Constru¢des de concreto - F. Leonhardt / E. Monnig

Tabelas para dimensionamento de concreto amado — PROMON

Sub-rotinas basicas do dimensionamento do concreto — Lauro Modesto dos Santos
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11 CARACTERISTICAS GEOMETRICAS

11.1 Vista Frontal das Travessas

Apoio Extremo

S L B i

Apoio Intermediario

mE ]t:[%ﬁ _ s L
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11.2 Segdo Transversal das Travessas e Bloco

Apoio Extremo Apoio Intermediario
25,
a0
P
o —5, i
80 a5) 40 | o 208 E =)
e A
3 g
40 40
El 140 — 10 140 . L
B3 l 240 l 85 43 180 45
+10 | 50

11.3 Propriedades e materiais das barras

PROPRIEDADE N. 1

A=0.1234E+01  12=0.5314E+00  13=0.1000E+01 J=0.1531E+01 SF2=0.850
Material = 2 - C35 S§F3=0.850

PROPRIEDADE N. 2

A=0.1130E+01  12=0.5040E+00  13=0.1000E+D1 J=0,1504E+01 SF2=0.850
Material = 2 - C35 SF3=0.850

PROPRIEDADE N. 3

A=0.4200E+00 12=0.6860E-01 13=0.3150E-02 J=0.1090E-01 SF2=0.850
Material = 2 - C35 Perimetro=3.400 SF3=0.850
h2=0.300 h3=1.400 €2=0.150 e3=0.700
x3
T
‘f“ E %2 [eixo local)
—300 —]
PROPRIEDADE N. 4
A=0.1600E+00 12=0.2133E-02 13=0.2133E-02 J=0.3605E-02 SF2=0.850
Material = 3 - NEOP Perimetro=1.600 SF3=0.850
h2=0.400 h3=0.400 ©2=0.200 e3=0.200
M x3
e Y
.dlI][I j——y x2 (eixo local)
f—.400 —
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PROPRIEDADE N. 5
A=0.6186E+D1 12=0.3040E+01 13=0.9334E+01 J=0.2719E+01 SF2=0.500
Material = 1 - C25 Perimetro=15,486 SF3=0.500
h2=4.000 h3=3.743 e2=2.178 e3=2.866
x3
T 250
3.74 T x2
l 1.40 Eixos locais
—a.00 —
PROPRIEDADE N. 6
A=0.3500E401  12=0.5717E+00  13=0.1823E+01 J=0.1487E+01 SF2=0.850
Material =1 - C25 Perimetro=7.800 SF3=0.850
h2=2.500 h3=1.400 e2=1.250 e3=0.700
x3
2
!fl] E—\ %2 [eixo local)
f—=2.50 —
PROPRIEDADE N. 7
A=D.2011E+01 12=0.3217E+00 13=0.3217E+00 J=0.6434E+00 SF2=0.890
Material = 1 - C25 Perimetro=5.027 5F3=0.890
h2=1.600 h3=1.600 €2=0.800 e3=0.800
Circ., Didmetro= 1.600

PROPRIEDADE N. 8

A=0.4200E+01 12=0.6860E+00 13=0.3150E+01 J=0.1940E+01 SF2=0.850
Material = 1 - C25 Perimetro=8.800 5F3=0.850
h2=3.000 h3=1.400 e2=1.500 e3=0.700
x3
5
Ifl] E %2 [eixo local)
f—3.00 —
PROPRIEDADE N. 9
A=0.1539E+01  12=0.1B86E+00  13=0.1886E+00  J=0.3771E+00 5F2=0.890
Material = 1 - C25 Perimetro=4.398 SF3=0.890
h2=1.400 h3=1.400 e2=0.700 e3=0.700
Circ., Didmetro= 1.400

PROPRIEDADE N. 10

A=0.3120E+00  12=0.3744E-03  13=0.1758E+00 J=0.1454E-02 5F2=0.850
Material = 2 - C35 Perimetro=5.440 SF3=0.850
h2=2.600 h3a=0.120 €2=1.300 e3=0.060
x3
1
.‘Ifl] E x2 [eixo local)
—2.60 —

Propriedade 1: viga extrema
Propriedade 2: viga intermediéria
Propriedade 3: transversina
Propriedade 4: apoio de neoprene
Propriedade 5: fravessa extrema
Propriedade 6: travessa intermediaria
Propriedade 7: pilar

Propriedade 8: bloco

Propriedade 9: estacas

Propriedade 10: |aje eléstica

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteragdes erm meio eletrdnico

88



Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 77
Calc.: Mauricio Pinheir@‘ v Proj.. 01

12 PROGRAMA DE CALCULO

Para a determinacao dos esforcos solicitantes sera utilizado o software de analise estrutural STRAP
(Structural Analysis Program), versao 12.0.

Trata-se de um conjunto de programas destinados a geracéo da geometria do modelo , composicéo
de cargas e verificagédo de resultados.

Para facilitar a construcéo de modelos estruturais, o programa esta subdividido com relacéo ao tipo de
estrutura em: estruturas planas, grelha, estruturas espaciais e trelicas. As etapas de analise de um
modelo séo as descritas a seguir:

Geracéo da geometria: determinacé&o das propriedades mecénicas das barmras e dos elementos;
Definicdo das condigdes de contorno (rétulas, apoios simples, engastes, efc.);

Definicdo dos carregamentos considerados (peso proprio, sobrecargas, cargas moveis, vento, efc.);

Célculo do modelo;

Verificagéo dos resultados.

13 CARREGAMENTOS

13.1 Reacdes da Superestrutura

13.1.1 Rg1 {viga)

V1=V2=V3=V4=V5=261f1f

13.1.2 Rg2 (laje)
VI=V9=250t V4=V6=2261
V2=V8=2291t \5=226f

V3=V7=225f1
13.1.3 Rg3 (barreiras, pavimento e transversina)
V1=V =187 tf V4=V6=1251f

V2=V8=1071tf V5=1451f

V3=V7=1221tf
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13.1.4 Rmultidao (com impacto ccupando todo o tabuleiro)

Ocupando 100% do tabuleiro.
V1=V39=2431tf V4=Ve=2311f

V2=V8=2331tf V5=218ff

V3=V7=2371f

13.1.5 Rmultiddo (com impacto nas faixas laterais de cada pista do tabuleiro)
Ocupando 2x25% do tabuleiro nas faixas laterais de cada pista.

V1=V9=193tf V4 =V6=1931f

V2=V8=210ff VE=1931f

V3=V7=2011f

13.1.6 Rmultidao (com impacto na faixa central de cada pista do tabuleiro)

Ocupando 50% de cada pista do tabuleiro.
V1=V =193 tf V4 =V6=1931f

V2=V8=2101tf V5 =193 tf

V3=V7=2011f

13.1.7 Rmultidao (com impacto nas faixas laterais do tabuleiro)

Ocupando 25% do tabuleiro nas faixa laterais.
V1=V38=193tf V4=Ve=193ff

V2=V8=210tf V5=1931f
V3=V7=201tf

13.1.8 Rmultidao (com impacto na faixa central do tabuleiro)

Ocupando 50% do tabuleiro.
V1=V3=1931tf V4 =V6= 1931

V2=V8=2101f V5 =193 tf

V3=V7=201tf
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13.1.9 Rveiculo (com impacto na borda inferior e superior do tabuleiro junto a defensa)
V1=V8=351t1f V4=Ve6=0191f
V2=V8=706ff V5=-0,131

V3=V7=-061f

13.1.10 Rveiculo {com impacto juntc a defensa central)
V1=V9=-015tf V4=V6=2361f
V2=V8=0/121f V5 =322ff

V3=V7=206ff

13.1.11 Rveiculo {com impacto sobre a viga V2 e V6)
Vi=59t WV4=-18tF V7i=80ff
V2=202t V5=84tf V8=-0851f

V3=82t V6=2741 VO=0,060ff

13.1.12 Rveiculo {com impacto sobre a viga V3 e V7)
V1=V9=-07f1f V4=V6=84ftf
V2=V8=80ff VH=-18f1f

V3=V7=2751f

13.1.13 Rveiculc (com impacto sobre a viga V4 e V8)
V1=00691 V4=2741 V7=282ff
V2=-085tf vb=84tf V8=292f1f

V3=80t V6=-18tF Va=59ff

13.2 Peso Proprio

13.2.1 Travessa+cortina e travessa
Qiravessatcoring = 4,53 X 2,50 = 13,58 tiim

Jrravessa = 3,90 X 2,50 = 8,75 tiim
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13.2.2 Laje de aproximagéo, aterro e pavimento

g\ajeaproximagéo+aterrg+pav = 1,20 X 2,50 + 1,23 X 1,80 . 0,50 X 2,40 = 6,41 ﬁ/m

13.2.3 Aba

Gav= = 1,40 2,50 = 3,63 ff

13.2.4 Bloco

Qoilar = 4,20 x 2,50 = 10,5 tf/m

13.2.5 Pilar

Joiar = 2,01 % 2,50 = 5,02 tfim

13.3 Solicitagdes Horizontais

13.3.1 Aceleragao e frenagem
Conforme a NBR 7187.2003, a for¢a de frenagem sera o maior dos seguintes valores:
- 5% do peso do tabuleiro com as cargas moéveis distribuidas, ou
- 30% do peso do veiculo tipo
Far=005x05x23,20x 31,60 = 18,3 tf
Far=03x4,80=1351f

— far = 18,31 45 = 0,40 tfind

13.3.2 Empuxo na cortina
o1 = Ko X ¥s X hpaae = (17 3)% 1,80 x 2,24 = 1,34 ti/m*
E1 = ({01 X Npareae) £ 2) X 1 = (1,34 x 2,24) 1 2) x 24,00 = 36,02 tf
B = (KX ys X tharedeﬂaluco) /2)%x1={(0,333x 1,80 x 3,64%) / 2) x 24,00 = 57,24 tf

— € = 57,24 /24,00 = 2,39 tfim
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13.3.3 Carregamento devido a carga mével na cortina
Q = veiculo + multiddo = (45 / (6 x 3)) + 0,5 = 3,00 tf/m?
hi.= Q/fy,=3,00/1,80=167m
60= K, Xy xhye=(1/3)x 1,80 x 1,67 = 1,00 tf/m?
Eo = 6y X hyarege X 1 = 1,00 X 2,24 x 24,00 = 53,76 1f
En = o0 X Nparedesbioce X | = 1,00 x 3,64 x 24,00 = 87,36 ff

— foq = 87,36/ 24,00 = 3,64 tfind

13.3.4 Retracdo e temperatura

— At=30°C

13.3.5 Vento

Velocidade Bésica = 30. Fator Topografico (terreno plano) = 1,0. Fator de rugosidade e dimensbes da
edificacéo (categoria | — rios e classe C — maior dimenséo superior a 50 m e adotada uma altura de
40m (por seguranca) = 1,20 . fator estatistico (grupo 1) = 1,10

Vi=30x1,0x1,20x 1,1=3960m/s
Q=16x(Vk*/11)=22810kg/ m?

F,=0228x31,6x4=28282tf —f,=28,82/316=02911mo

14 ESFORCOS DEVIDO A CARGA VERTICAL

14.1 Momentos fletores

14.1.1 Mg = g1 + g2 + g3 + g(travessa+cortina) + g{laje de aprox+aterro+pav) + g{aba)

Travessa Extrema

T e m )
_FER. 2. o R
[ ] [Te] Te] == e
[ — iy fraTe] e = At
20 = Qe
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Travessa Intermediaria

=t W W =
e S L g
ey SR 9= 28 el
o &
o i} ) i i . o e
S
~3F 2 T 3
- — —r =

14.1.2 Mq = gq{multidae) + q(veiculc)

Travessa Extrema

Travessa Intermediaria

=i + & = =g 134
B /W pefaec 5]
A~ i il i
i3 sl = ot i
LY,
Do D W [flNe] D=

14.1.3 My=1,35.Mg + 1,50.Mq

Travessa Extrema

o - - ™"
i Vel [Telel R
CICD et el - D
s T o
— [=e] = = = I+ o
s} ] <t [=] i) (=] = o oKD
a5 sy
Travessa Intermediaria
mg [~ Taclile V] A D=0 gcu
I i il |
B =T [=%][=+] ST L e
fam) o |
o2 |2 Juv)

14.2 Quadro-resumo

Todos os valores dos quadros-resumo abaixo estdo expressos em tf.m.

Mg = M(Rg1) + M{Rg2) + M(Rg3) + Mg(travessa+cortina) + Mg(laje de aprox+aterro) + Mg(aba)
Mg = Mg(multiddo) + Mg{veiculo)

Md = 1,35Mg + 1,50.Mq
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14.2.1 Momentos fletores
Momentos (1)

Travessa MRz | MEgy | MRy | Meltravessatcortina) | Mgilataterrotpay) g {aba) W{mult) | Mweic) g, Mk My
Apoio Extremo] 4510 | 40.50 | 2100 5040 2530 530 4190 | 4550 | 180.00 | 85.80 | 37L70
AEuio Interm. | 5240 4550 2450 1800 (.00 0.00 45 80 3930 140 40 8520 | 31734
Momentos (-}

Travessa I IR, M(RQ) DR,y | Meftravessatcorting) | Meflataterrotpay) g {aba) W{mult) | Mweic) DLy, . M,
Apoio Extremo] 1520 14.60 10,10 25 60 2330 5.30 15820 2270 54,10 40,50 | 188.39
Apoio Interm.] 7380 55 80 37,70 31.00 0.00 0.00 65.90 3200 208.30 97.50 | 428.06
14.3 Forgas cortantes
14.3.1 Vg = g1 + g2 + g3 + g{travessa+cortina) + g(laje de aprox+aterro+pav) + g{aba) +

g{tubulao)
Travessa Extrema
= o o i S
Eﬁh“—ﬁg_ = o = o3 i
B Gk B3 _ @a
\;;g Nc:IJ | M ! TF ‘

Travessa Intermediaria

16

14.3.2 Vq = gq(multidao) + g(veiculo)

Travessa Extrema

m m FE - [+:]
- ko il N e =f ~ E|
(] jup) Tal Al | TaRTo) ) [0 )
= - 3 o = ca e : - =
|€J =] oo o D D w !
| [ | b | [ [ip]
1 [ (N | |
Travessa Intermediaria
=+ +Hn ~ @
3 & Qo = . .
7 | i fi B = b @
\.;J = L]\n_ i 22 ey g
= ? TE [ iz Hleed i i

Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais

95

aterial sujeito 2 alteracdes erm meio eletrdnico




Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 84
Calc.: Mauricio Pinheir‘g‘ v Proj.. 01

14.3.3 Vd =1,35.Vg + 1,50.Vq

Travessa Extrema

14.4 Quadro-resumo

Vg = V(Rg1) + V(Rg2) + V(Rg3) + Vg(travessa+cortina) + Vg(laje de aprox+atemo) + Vg(aba) +
Vg(tubul&o)

Vq = Vgimultiddo) + Vg(veiculo)

Vd = 1,35.Vg + 1,50.Vq

14.4.1 Forgas cortantes maximas

Cortante

Travessa ViRay | V(Ray | V(Rgy | Valtravessatcortina) | Vailataterrotpav) | Vglaba) | Vimult) | Viveic) Ve Vak Va
Apoio Extremo | 3510 | 34.10 15.30 45.40 25.00 .02 3470 21.50 16252 | 56.20 | 304.24
Apoio Interm. | 7820 [ 65.00 38.60 29.30 0.00 0.00 55.30 42.90 215.10 | 11220 | 458.69

14.5 Forga normal

14.5.1 Ng =g1 + g2 + g3 + g{travessa+cortina) + g(laje de aprox+aterro+pav) + g(aba) +

g(pilar+tubuléo)
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Pilar do Apoio Intermediario

N G . R L

Y N o (R - TS

LD LOLd CACY e ob0 Lo LOGd 2020 Do nodd

o LoLD COCY oioo Lorg GOCd COGD DIIw

14.5.2 Nqg = g{multidao) + g{veiculo)

Pilar do Apoio Intermediario

142 1ag | 1lra | 142 |
142 1a8 | 1pg | 142 |
142 1g8 | 188 | 142 |
1 1ag | 188 | 142 |
142 188 | 188 | 142 |
142 188 | 188 | 142 |
142 188 | 188 | 142 |
142 188 | 188 | 142 |
142 188 | 188 | 142 |
142 léi 188 | ME:
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14.5.3 Nd =1,35.Ng + 1,50.Nq
Pilar do Apoio Intermediario
5
6
é
6
i
6
B
8
6
8
&
a
8
8
&
6
6
6
8
8

h oM S O oo ody O g O B3 W

14.6 Quadro-resumo

Ng = N(Rg1) + N(Rg2) + N(Rg3) + Ng(travessa) + Ng(laje de aprox+atemo) + Ng(tubuldo) + Ng(aba)

Ng = Ng(multid&o) + Nq(veiculo)

Nd = 1,35.Ng + 1,50.Nq

14.6.1 Forgas normais maximas

Normal

Pilar

N(Ray

N(Rey

H(Re)

Ngitravessatcortina)

Meg(latatemrotpav)

HNealpilar)

Ng(aha)

M{rmult)

Niveic)

Mg

Max

Na

[(Ep o Tatermn | 15700

121.00

63 30

58.80

0.00

45870

0.00

121.00

6360

433.30

184.60

B6LR6

15 ESFORCOS DEVIDO A CARGA HORIZONTAL

15.1 Momentos fletores (dir. 3)

15.1.1 Mhz = acel. e frenagem + empuxo na cortina + empuxc dif dev carga movel + retracéc e

tem peratura + ventc
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Pilar do Apoio Intermediario

[

N Y

S

ap.7
il
4.1
fis)
7.5
10.9
10.9
4.4
4.4
—B.
—B.
15.
15.
21,
i
=28
28
34.
1512 Md; =1,50.Mh;
Pilar do Apoio Intermediario
4. ob.5 ab.g
47.1 47.1
A 4
5.3 5.3
5.3 5.3
3.8 3.6
3.6 3.8
11.8 1.8
11.8 11.8
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15.2 Quadro-resumo

Todos os valores dos quadros-resumo abaixo estdo expressos em tf.m.

Mh; = acel. e frenagem + empuxo na cortina + empuxo dif dev carga mével + retracéo e temperatura +
vento

Md; = 1,50.Mh4

15.2.1 Momentos fletores

Momentos (m3)
Pilar Miacel. ¢ fren )| Mi{emp. na cortina) | M(cargaméwel na cortina) | Miret. ¢ temp.) | M(vento) Men Man
Intermediario 0.00 0.00 0.00 0.00 39.10 39.10 38.65

15.3 Momentos fletores (dir. 2)

15.3.1 Mh; = acel. e frenagem + empuxo na cortina + empuxo dif dev carga mével + retragéo e

tem peratura + vento

Pilar do Apoio Intermediario

| |
e 0D sk

s,
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)
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15.3.2 Md; = 1,50.Mh;

Pilar do Apoio Intermediario

Maomentos (m2)
Pilar Miacel. ¢ fren)| M(emp. na cortina) | M(cargamdvel na cortina) | Miret. ¢ temp.) | M(vento) M M
Intermedidrio 37.90 8.30 12.60 -3.78 0.39 35.41 83.12

16 ESFORCOS DEVIDO A CARGA VERTICAL E HORIZONTAL

16.1 Reacdes de Apoio
16.1.1 R=g1 + g2 + g3 + g(trav+cortina) + g{laje de aprox+aterro) + g(pilar) + g(bloco) + g(aba)
+ gq{mult) + g{veic) + acel. e frenagem + emp na cortina + emp dif dev carga movel + retre

temp + vento

Estacas do Apoio Extremo

2 49

15 178

13 78

129 14y
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Estacas do Apoio Intermediario

27 142
80 178

26 ald
a1 188
85 13

57 173

21 a5

3.5 3.8

17 HIPOTESES DE CARREGAMENTOS PARA DIMENSIONAMENTO DO PILAR

17.1 12 Hipotese : Multidao ocupando 100% de dois vacs consecutivos e veiculo proximo a
borda + forgas verticais

17.1.1 Momentos fletores

My =135Mg+150Mq M= 1,35.Mg + 1,50.Mq
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17.2 2% Hipotese : Multidao ocupando 50% de dois vacs consecutives e veiculo proximoe a
borda + forcas verticais

17.2.1 Momentos fletores

My = 1,35.Mg +1,50.Mq M = 1,35.Mg + 1,50.Mq

17.3 3% Hipotese : Multidao ocupando 100% de um véac e veicule proximo a borda + foergas
verticais

17.3.1 Momentos fletores

Mg = 1,35Mg + 1,50Mq Mg = 1,35.Mg + 1,50.Mq

oo Bl R @ O
M O =22 -2~ e o

B b e oo

ALy

|
pand gy obow i
[T RS S S 1)
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17.4 47 Hipotese : Multidao ocupando 50% de um vao e veiculo préximoe a borda + forgas
verticais

17.4.1 Momentos fletores

My = 1,35.Mg +1,50.Mq M = 1,35.Mg + 1,50.Mq

3
8
6.6
4.8 .8
4.8 8
3.1 3.8
3.1 3.8
11.4 7.8
11.4 37.8
9.8 11.8
8.6 11.8
7.9
7.8
6.1
g.1
4.4
4.4
2.7
2.7
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18 DIMENSIONAMENTO DA INFRAESTRUTURA

18.1 Dimensionamento das Travessas

18.1.1 Dimensionamento das Travessas a Flexao

CONCRETO ARMADO / FLEXAO SIMPLES - TRAVESSAS

Esfor¢os solicitantes Extrema + Extrema - Intermediaria + | Intermedidria -
Mgk (tfm) 180,00 94.10 14040 208,30
Mok max (tfm) 85.80 40.90 85.20 97.490
Mgk min itfm)

Propredades dos materiais

fok (MPa) 25 25 25 25
ke (MPa) 500 500 500 500
Propriedades da seclio

bf {cm)

hf {cm)

bw {cm) 400.00 400.00 250.00 250,00
h {cm) 140,00 140,00 140.00 140.00
binf

hinf

Ammadura inferior

& (mm) {mm) 25.0 250 250 25.0
barras por camada 35 25 a5 35
cobnmento na amadura {cm) 3.00 300 300 300
Armadura sugerior

As'! {cm®)

d' fcm) 5.00 5.00 5.00 5.00
DIMENSIONAMENTO

hid (tfm) 3T 188.4 317.3 4281
d {cm) 1358 135.8 1358 1358
3 {cm) 573 2.88 7.88 1073
A {cm2) 64.08 32.19 55.05 74.89
AS' nec. {cm@)

VERIFICAQIT\O DA FADIGA

Mpymas tensies {tfm) 223 114 55 183.00 257.25
MED i tensées {tfm) 180 94.10 14040 20830
O griise {kgifcm?2) 2680 2710 2578 2684
O emin {kaffcm?2) 2164 2226 1878 2173
Ao, {kgffem?) 518 4384 600 511
it — {kgffcm?) 1750 1750 1750 1750
K=1.79 1.00 1.00 1.00 1.00
B s fcm2) 64.06 32.19 55.05 74.89
CONTROLE DA FISSURAQIT\O

- {kaffem2) 2697 2723 2597 2708
o 0019 0018 0.031 0.031
il (mm) 036 0.37 0.33 036
w2 Lmm) 0.29 0.30 0.19 020
ELS-W  wks= {mm) 0.30 030 020 030
K 1.00 1.00 1.00 1.00
Asrorr fcm2) 64.06 32.19 55.05 74.89
Armadura sugerida (13@26mm) (7@25mm) (11@28mm) (15@25mm)
CG bamas {cm) 4.3 4.3 4.3 4.3
ndmero de camadas 1 1 1 1
Este docurnento ndo pode ser ugado, copiado ou cedido fora dos termos contratuais aterial sujeito 2 alteracdes erm meio eletrdnico

105



Obra: PONTE SOBRE O RIO SAO FRANCISCO Fl. 94

Calc.: Mauricio Pinheir‘g‘ v

Proj.. 01

18.1.2 Dimensionamento da Armadura Transversal das Travessas

COEFICIENTES DE PONDERACAD DAS ACOES:

Estada Lirite Ultimo:

Modelo de verificagso
. Modelo 1 1

= 135 = 1.50
Ri: 7y G miadelo 11
V= 100 V= 050
Estado Limite de Utilizacfio (Combinacio Freqgilente das Acbes)
Y= 1.00 P = 0.50
N° de Ciclos 2.00E+06 £ fadigacMPs) 85
COEE. DE MINORACAQ DAS RESISTENCIAS: MATERIAISE ANGULO DOS ESTRIBOS:
= 14 £, (MPa) 20
o 1% T, (Fa) g0 Jtera ] 45|
o (graus) 20

Estado limite Ultimo - Cisalhamento/Tor¢éio - Travessas

ESFORCOS SOLICITANTES:

Extrema Intermediaria
gk (tf) 162.92 215.10
Vgkmax (tf) 5620 112.20
Vigkmin (23]
Vpk {tf)
Tak (tf m)
Tqk (tf m)

z F

Extrema Intermediar a
d {cm) 135.70 13570
b {cm) 400.00 250.00
bainhana alma b1} 1
bw il {cm) 400.00 250.00
bitola (mm) (ram) 12.5 12.5
Ramos de estribo 4 &
Le (cm?)
hef (ctm)
uef fem)
CALCULO:
V'ERIFICAQ:&ODO CONCRETO

Extrema Intermediaria
Vsd (t6) 304 459
Vrd2 (t6) 2355 1472
Tsd (tf m} 0 0
Trd2 (tf m}
TedTrd2+ VsdfVrd2 0.13 031
DIMENSIONAMENTO CISALHAMENTO
fotm (dPa) 2.56 2.56
fotd (dFa) 1.28 1.23
Ve =Vco (tf) 418 261
Taxa minima 0.10 0.10
Aswmin (cm2/m) 41.04 25.65
Asw (cm2im) 0.00 3722
DIMENSIONAMENT O TORQ:&O
[als (peley (emim) | | |
45T4s (torcis) (emZim) | | |
VERIFICAQ:‘.O DAFADIGA CISALHAMENTO
VEdmaz (tf) 181 271
VS dmin (tf) 163 215
OOwWmay (MdPa) 0 309
Oswmin (MdPa) 0 186
Mos (1dPa) 0 123
Acsadm (2dPa) 85 85
E <173 (EB-3) 1.00 1.45
Aswoormg. (cm2im) 41.04 54.04
|Armadura cisalham. (cm2/m) | 41.0 | 54.0 |
|Sugerido cisalhamento | 4mo1zscnz) | eRO125c138 |
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18.2 Dimensionamento do Pilar
Com os valores obtidos do resultado da aplicacdo das cargas verticais e horizontais sera agora

calculado a armacéo dos pilares.

18.2.1 Excentricidade devido ao desaprumo (NBR 6180/2003 — item 11.3.3.4.1)

©;=1/(100x+h) .~ h = 9,80 m (altura do pilar)
©,= 0, xN(1+1/n)/2 .. n=1{um nivel)

®; = 1/{100 x ¥9,80) = 0,00319 rd
©,=0,00319x¥(1+1/1)/2 — ©,=e,=0,00319m

Momento adicional devido ao desaprumo:
M, =660,0x 0,00319 = 2,1 tf.m

Conforme observacéo o desaprumo né@o deve ser superposto a carga do vento, deve-se adotar o
maior.

No caso das demais cargas, interpretamos que este valor deve ser superposto.

18.2.2 Momento minimoc (NBR 6118/2003 — item 11.3.3.4.3)

Migmin = Ng % (0,015 + 0,03 x h) ... h = altura total da secéo transversal na direcdo considerada

Momento minimo na direcéo x (direcéo transversal):
M1dx min = 660,0 % (0,015 + 0,03 x 1,60) = 41,6 tf.m

Momento minimo na diregdo y (direcéo longitudinal):
Mgy min = 660,0x (0,015 + 0,03 x 1,60) = 41,6 tf.m

Este momento minimo ndo deve ser superposto ao momento de primeira ordem, mas substitui-lo

guando for maior.

Hipéteses:
12 Hipdtese

Ponte totalmente carregada e caminh@o na extremidade lateral do tabuleiro.
22 Hipdtese

Ponte metade carregada e caminh&o na extremidade lateral do tabuleiro.
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3? Hipdtese
Ponte totalmente carregada, caminhéo na extremidade lateral do tabuleiro e multiddo em um

véo.
4? Hipbtese
Ponte metade carregada, caminh&o ha extremidade lateral do tabuleiro € multiddo em um véo.
1? Hipbtese  2° Hipdétese
(F. Hor.) + (F.vert. + C. Mdvel) (F. Hor.) + (F.vert. + C. Movel)
My =819+ 105=924 tfm My, = 819+59=8781tm
Mgy, =526 + 134,0 = 186,6 tf.m Mgy, = 52,6 + 133,0= 1856 tfm

My = V(92,47 + 186,6%) = 208,2 tf.m My = ~(87,8% + 185,6%) = 205,3 tf.m

3 Hipbtese 47 Hipdtese

(F. Hor.) + (F.vert. + C. Mével) (F. Hor.) + (F.vert. + C. Mével)
My = 81,9+ 0,27 = 8221f.m My, = 81,9+ 091=8281tfm

My, =526+ 119,0= 1716 tf.m Mg, =526+ 118,0=170,6 tfm

Mg = /(82,22 + 171,6%) = 190,3 tf.m M, = (82,82 + 170,6%) = 189,6 tf.m
Ny = 660,0 tf

18.2.3 Verificagdo da Flambagem
Excentricidade complementar (efeito de segunda ordem)

A=la /i
ls = 2 x| (pilar engastado e livre)
i=l(J/A)

le=2%x980=1960m
i=+(0,3217/2,01)= 0,40 m
A=1960/0,40= 490

Valor limite do indice de esbeltez

M=(25+125x (e /h)fay
o, = 1,00 (NBR 6118/2003 —item 15.8.1¢)
35/a,=A =90
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1? Hipbtese 2° Hipdtese
A =(25+125%(0,315/1,80))/1,00= 27,5 M=(25+125%(0,311/1,60))/1,00= 274
350<A <90350<h <90
— adotar A, = 35,0 < 49,0 (ha ef. de 2° ordem) —adotar A, =350 < 49,0 (ha ef de 2°

ordem)

3* Hipétese  4° Hipbtese
A =(25+125x%(0,288/1,60))/1,00=273 M=(25+125x (0,287 /1,60)) /1,00 = 27,2

350<A<=90350<A <90
— adotar A, = 35,0 < 49,0 (ha ef. de 2% ordem) — adotar &y = 35,0 < 49,0 (ha ef. de 2?

ordem)

18.3 Efeito de 22 ordem

18.3.1 Curvatura na sec¢éo critica

1/r= 0,005/ (h x (v +0,5))

v =Ny /(A X fea)

My =My +e x Ny

Meg = O X Mgya + Ny x (I2/10) x 1/r

v=660,0/(2,01x 1428,6) . v = 0,23
1/ = 0,005 /(1,60 x (0,23 + 0,5)) .. 1/ = 0,004

1? Hipbtese
Mg, = 2082 +2,1=210,3tf.m
M.s= 1,00 x 210,3 + 660,0 x (19,6° / 10) x 0,004 = 311,7 tf.m

2? Hipdtese
My, = 205,3 +2,1= 207,4 tf.m

M.y = 1,00 x 207,4 +660,0 x (19,6°/ 10) x 0,004 = 308,8 tf.m

3? Hipétese
Maiz = 190,3+2,1= 1924 tfm
M.q=1,00x192,4 +660,0x (19,6° / 10) x 0,004 = 293,8 tf.m
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42 Hipétese

My = 1896 + 2,1 = 191,7 tihm
Mea = 1,00 X 191,7 +660,0 x (19,67 / 10) x 0,004 = 293,1 th.m

18.3.2 Calculo da Armagao

v= N/ (foxh?) o f.= 0,85 f4
veh=(vx(e +Mg/N))/h

p=wx(f /) =1,/ T, = 43478 tim®
A= pXxA

e =h/30=160/30=0053m

Acrin = 0,5% x 7 x (1602 / 4) = 100,5 cm?
Ny = 660,0 tf

v=660,0/(0,85x 14286 x 1,60%) = 0,21

1? Hipbtese  2° Hipdtese

My =311,7 f.m My = 308,8 tf.m

v.e/h = (0,21 x (0,053 + 311,7 /660,0)) / 1,60 = 0,069 v.efh = (0,21 x (0,053 + 308,8/660,0))
/1,60 = 0,068

w=0,08 w = 0,07

A;=0,08x%(0,85x 14286/ 43478) x (m x 80?) As= Agmin = 100,5 cm?

A= 44,9 cm® = A, = A = 100,5 cm?

3? Hipétese 47 Hipdtese

My = 2938 tf.m Mgy = 293,1tf.m

veh = (0,21 x (0,053 +293,8 /660,0)) / 1,60 = 0,065 v.efh = (0,21 x (0,053 + 293,1/660,0))
/1,60 = 0,085

w=0 w=0

A; = Agnin = 100,5 cm? A; = Agnn = 100,5 cm?

19 DIMENSIONAMENTO DA ALA

As alas tém como func¢do conter o aterro lateral nos encontros e confinar a laje de transicéo, ficando
assim sujeita ao empuxo do aterro e sobrecarga aplicada no encontro. Portanto devido as suas

dimensdes estaremos realizando o célculo do elemento como viga e como laje.
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19.1 Geometria
LA: 3800m
B: 0600 m
CA: 2240m
D: 2750m
E: 1.050m
FA: 0.250m
Volume: 1.792 m3
Peso: 4.481 tf
LA 7’&_
. 1 o |
- _ 2 _ _ _ ] =
[
3 ‘ a8 2
| 4 -
‘ ’ a1
\ .
: e |
7 gl
19.2 Calculo Como Viga
Peso Momentos Calculo
P1: 2.204 tfi M1: 4.188 tf.m Md: 16.972 tf.m
P2: 1.520 tf] M2: 2.888 tf.m fck: 25 MPa
P3: 0.475 tf] 3: 0.903 tf.m bw: 0.250 m
P4: 1.408 tf] I4: 2772t m h: 2240 m
P5: 1.076 tf] W5: 0.565 tf.m d" 0.100 m
Total: 6.685 tf Total: 11.315 tf.m As: 1.833 cm2
Cortante Asmin: 8.400 cm?2
fetpm: 2.565 MPa As Adotada: 8.400 cm2
Ty 500 MPa
Asfs: 2.56 cm2/m
19.3 Verificagdo Como Laje
19.3.1 Empuxo Devido ao Aterro
Tensdes Empuxo Momentos
Retangular | Triangular
el: 0.240 tfim2 E1: 0.000 tf 0.182tf M1: 0.347 tf.m
e2: 0.360 tf/im2 E2: 0.182 tf 0.046 tf M2: 0433 tf.m
ed: 1.344 tf/m2 E3: 0812 tf 1.109tf M3: 3.778tfm
ed: 1.344 tf/m?2 E4: 0.620 tf 0.847 tf Ma: 0.770 tf.m
5.328 tf.m
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19.3.2 Empuxo Devido a Carga Mével
Heq= 1,389 m
Tensdes Empuxo Momentos

Retangular

el: 0.833 tf/m2 E1: 1.267 tf] M1: 2407 tf.m
e2: 0.833 tf/m2 E2: 0.633 tfi M2: 1.203tf.m
e3: 0.833 tfim2 E3: 1.879 tf] M3: 3.696tf.m
ed: 0.833 tfim2 E4: 1435 tf] M4: 0.753tf.m

8.059 tf.m
Calculo
Md: 20.081 tf.m h: 0.250m
fok: 25 MPa d': 0.050m
bwy: 2.240m As: 25.11 cm2 Asmin: 8.400 cm2

19.4 Impacto do Veiculo na Extremidade da Barreira

Fk: 6.00 tf
Mk: 22.80 tfm As: 28.89 cm2/m
19.5 Resumo do Ago
As interna:  25.11 cm2 21 @125 mm
As externa: 8.40 cm2 7 @125 mm
Asnaparte engros:  11.31 cm2 6 @16.0mm

20 DIMENSIONAMENTO DA CORTINA

As cortinas tém, também, funcdo de conter o aterro dos encontros no sentido longitudinal da ponte e
apoiar a laje de transi¢io, ficando assim sujeita ao empuxo do aterro e sobrecarga aplicada no
encontro. Como a cortina esté totalmente apoiada sobre a viga de apoio seré verificado apenas seu
comportamento como laje com bordo livre e engastado.

Sera adotado um modelo, ho qual tenhamos a aplicacdo de um carregamento distribuido, igual ao seu
empuxo.

empuxo da cortina, ja foi calculado e obteve-se 36,0 tf = 1,51 ti/m.
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Modelo Adotado Momento Fletor

—

13
@

My = 1,09 mtim

CONCRETO ARMADO / FLEXAO SIMPLES

Esforgos solicitantes Cortina
Mgk (tfrmim) 1.51
Mok max (tfrmim) 0.00
Mok min [tfrmim) 0.00
Progriedades dos materiais

fck (M Pa) 25
fyk (M Pa) 500
Progriedades da seiio

h {crn) 250
by {crm) 100.0

Armadura inferior
(mm) (rmm) 10.0
cohrimento na armadura {cm) 4.00

Armadura sugerior

As' (crm®im)

d' {crm) 4.00
DIMENSIONAMENTO

Nid (tfrmimn) 2.04
d {cm) 2050
% [cm) 0.83
Az (crm?) 2.32
As' nec (crm?)

VERIFICACAD DA FADIGA

M actenstes {tfmim) 1.51
Mpintensies (tfrmirm) 1.51
D ames ikgficm2) 3286
U emin (kghicm?2) 3286
Ao {kaficm32) 0

ACS sdmisdvel (kgficm?2) 1900
K 1.00
Fhihings {om2im) 2.32

CONTROLE DA FISSURAGAD

T amax {kofiom?) 3339

Pri 0.004

w1 (rmm) 022

w2 (rmm) 0535

ELS-W  wk= {mm) 0.30

K 1.00

Asoor. {crn2fm) 2.32
|Arm adura e espagam ento | (A10c/34 dcm) |
[Guantidade de barras | 3 |
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Acrin = 0,15 x 100 x 25 = 3,75 cm?m
Sera adotado A.= 3,75 cm%m > ¢ 10 ¢/ 20

Armadura de distribuicéo: (1/5)x A= 0,158 cm? ou 0,9 cm?
Sera adotado A= 09cm* 2> @& 6,3 ¢f 30

Para a outra face, adota-se a armadura de pele:
A, =0,05x25x 3,62 = 4,5 cm’m
Sera adotado = @ 10 ¢/ 17,5

21 VERIFICAGAO DOS APARELHOS DE APOIO

Aparelhos de Apoio de Elastdmero Fretado NEOPREX — EM 1337
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IMaterial sujeito a alteragies em meio eletrdnico

Este documento nédo pode ser usado, copiado ou cedido fora dos termos contratuais

115



CALCULO DOS CONSOLES

Célculo da armacgéo dos consoles para levantamento da superestrutura para troca dos aparelhos de
apoio. Neste célculo sera considerado apenas as cargas permanentes, tendo em vista que para

substituir os aparelhos de apoio sera necessério interromper totalmente o trafego.

Ng=67.7 t ( soma das cargas permanentes —viga laje — barreira — pavimento — 1 viga )

Critério da NBR-6005/2001 - item 7.3.2.2b
a — distancia da carga ao pilar = 15 cm

d— altura media do consolo =30 cm

a/d=0.50 — consolo curto, com modelo em forma de trelica de duas barras, uma tracionada e outro
comprimida

f4=1.35*67.7 f4=91.41

Ag=As, + Hylflg—H4=0 Ag=(0.1 +a/d)*fs/fygs O Ag=(0.1+).5)/91.4/4.35 A,,=12.6 cm?
Adotado $12.5 - c.10
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3.2 MEMORIA DE CALCULO DO VAO METALICO
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1. - INFORMES GERAIS

1.1 - CARACTERISTICAS GEOMETRICAS

Wan: 81,50m
Pistas: 2
Largura de cada pista: 10,80m
Solugdo adotada: Estrutura mista com arco parabélico metalico
Projecdo da estrutura: 81,50 x 26,33m
1/2 SEGAD TRANSVERSAL NO MEIC DO VAD ﬂ(‘ 1/2 SEGAD TRANSVERSAL NO APQIO
| T
{
N
h
A
I
!
b
L34
f]
f
|
v \
il ARGO |ATERAL TRAVESSA DO CONTRAVENTAMENTO| —SRC0 CENTRAL
FENDURAIS TIPQ ESTAIS
[ CP17/RB 12 @15.7 1 PENDURAIS TIPG ESTAIS
f | | CB177RB 19 2157
I I\
ﬁJJ LONGARINA PRINCIPAL LATERAL B LONGARINS PRINCIPAL CENTRAL
i PE 10800 Aldaon § 10800 1579 |
LONGARINA SECUNDARIA
e

\

L1
\ =
TRANSYERSINA \ TRANSVERSING EXTREMICADE

Figura 1 - Secdo Transversal
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---------------- SECAQ ARCD CEMTRAL oo
brea: o1TETOMGA
Ferimefbar: F.3929000%
Bounding hax: e Db LDbddbdd -- GLARdDMEdD
Yo -8, 75000804 -- 0. T5RO0Y
4 Centroid: Ko Q. ddpoddbd
Yo DLARRAne e
[T L 44 — Maments af inertia: e b Q05670167
— Yo boO1BEGI221
Froduck of inertia: Y. 0.040%24D46
FEadii of gyratioen: X: 0.56T743779
iy Y: D.3IZ0GZETe
P Frinclpal mements and X- dlirectlens about cenfreld:
i l: D.O1ECI229 along [0 O0OROGES 1.90000000
J: D@56 T0167 alang |-1.0000D0Q0 ¢.D00QD0dD]
Figura 2 - Secao arco central
g
---------------- SEfAOD ARCOD LATERAL e
brea PLo1E9500%9
Ferimeter: 4900000
Bvunding box: Noo=Doa0eedned  o-- 0400000400
-4 " Yoo - 75000 bdd -- Q. T75408d0
Centreid: Ko 0, 000n2qnd
i L et Yoo b 4dDbBdabYd
= Maments of inertia: e .03%92722
Vi D014 14R43
Froduct ef inertia: XY d.tedeedne
I Radii af gyration: X¥i 0.5552641%
r Yoo b.33054E3
Frincipal maomentse and X-¥ directions =abaut centroid:
l: D.071414%43 alang |[D. 20000030 1.4022d0%02]
J: 0.03%92722 alang |-1.00040000 2.000dD20D]
Figura 3 - Secao arco lateral
£
—
e memmem——ee- SECAOD LONGARIHA CENTRAL e o e
‘m)' Area SoReINIZER
Perimeter: L.apsapddacn
2537 2463 Baundlng bax: Ko -0 FSIETIST  -- 0.24632T4
T3 Ye =¢.B5799967 -- [.35704¢33
= Centroid: e b dpbdnddn
— Yoo -0 @0De1Red
Mements of inertia e 9.,02301024
¥e 6. 00453323
FProduct of inertia: KY: D.opedR1Ze
% Radii of gyratian: e D.69B4ES2D
g Yoo 0. 10430518
Principal mements and X-7 directions abeout tentreid:
- l: ¢.9945332% along [P.090DP5378 1.,00909009]
J . 02391024 alaong [-1.000¢0000 2.00005399]|

Figura 4 - 1/2 Secao longarina central
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Figura 5 - 1/2 Seg¢ao longarina lateral
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Figura G - Segao contraventamento arco
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oot 0007740 alang [1.00000000 0.000ODUOOOD]

Figura 7 - Se¢ao longarina secundaria
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TRANSYERSINA
1

.

Figura 8 - Mapas das se¢Bes Transversina

w35
e m e m e TRANSVERS INA - SECAQ 1 —coooooooooooo
] Lrea: b 22962000
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Product of Inertlal XY 9.0068004¢0
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= Princlipal maments and XK-Y directions abeut centroid:
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Figura § - Secao 11 transversina
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Figura 10 - Segao 22 transversina
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Figura 11 - Segao 33 transversina
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1.2 - MODELAGEM ADOTADA

Para obtenc¢do da envoltéria final de esforgos foi necesséario elaborar um modelo ponderando as etapas
construtivas e as respectivas modificagdes estruturais durante o processo construtivo.
O modelo SFranciscoEPLO8-sch contempla, através de carregamento ndo linear, os diferentes estgios
construtivos para obtenc¢io dos esforgos finais devido as cargas permanentes:

1.2.1 - Materiais

Table: Material Properties - General

Material Type SymType UnitWeight UnitMass El G12 uiz Al
Tonf/m3 Tonf-s2/m4 Tonf/m2 Tonf/m2 1/C
C35 Concrete Isotropic 2.5000E+00 2.5493E-01 2816054.00 1173355.83 0.200000 1.0000E-05
CP190RB Gther Isotropic 7.8490E+00 8.0038E-01 19500000.00 7500000.00 0.300000
SAC50 Steel Isotropic 7.8500E+00 8.0048E-01 21000000.00 8076923.08 0.300000 1.0000E-05
1.2.2 - Padrdes de carregamentos
Table: Load Pattern Definitions
LoadPat DesignType SelfWtMult Autoload
pat_PP-Metalica DEAD 0.000000
pat_PP-Laje DEAD 0.000000
pat_Prot-longarinas DEAD 0.000000
pat_CP-Adicional DEAD 0.000000
pat_Temperatura TEMPERATURE 0.000000
pat_Frenagem BRAKING 0.000000
pat_Vento WIND 0.000000 Nene
pat_retracaoc OTHER 0.000000
1.2.3 - Carregamentos - casos adotados
Table: Load Case Definitions
Case Type InitialCond DesTypeOpt DesignType AutoType

Case-PP-Metalica LinStatic Zero User DEAD Nene
Case-PP-Laje LinStatic Zero User OTHER Nene
Case-Prot_|ongarinas LinStatic Zero User OTHER Nene
Case-CP_Adicional LinStatic Zero User OTHER Nene
Case-Temperatura LinStatic Zere Prog Det TEMPERATURE Nene
Case-Temperatura- LinStatic Zero Prog Det TEMPERATURE Nene
Case-Frenagem LinStatic Zero User OTHER Nene
Case-Frenagem- LinStatic Zero User OTHER Nene
Case-Vento LinStatic Zero User OTHER Nene
Case-Vento- LinStatic Zero User OTHER Nene
Case VTB45 LinMoving Zero Prog Det BRIDGE LIVE Nene
Case VDistr LinMoving Zero Prog Det BRIDGE LIVE Nene
Case-CPSH2 NonStatic Zero Prog Det OTHER Nene
Case-retracac NonStatic Zero Prog Det OTHER Nene
Case-retracac0 NonStatic Zero Prog Det OTHER Nene
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Descricdo dos carregamentos adotados:
* Case-CPSHZ: Carregamento em 5 etapas acumulativas para chtenc¢do dos esforcos finais provenientes das
a¢gdes permanentes:
Stepl - estrutura metalica somente;
Step? - estrutura metalica + peso proprio da laje;
Step3 - estrutura mista = estrutura metalica + laje de concreto solidaria
Step4 - estrutura mista + protensdo das lengarinas principais;
Steps - estrutura mista final + cpadicional (barreira e pavimento};
* Case VTB45: Carga movel - Envoltéria de agdes para Veiculo 45tf com impacto;
+ Case VDistr: Carga mével - Envoltéria de agdes para carga distribuida {0.50tf/m2)} com impacto;
+ Case-Vento: A¢do do vento;
Case-Temperatura: A¢do proveniente da variagdo de temperatura;
Case-Retraglo: Acdo proveniente da retracio da laje de concreto;
+ Case-Frenagem: Acdo horizontal longitudinal de frenacio ou aceleragiio;

2° . Object Model 3D View -

Figura 12 - Vista geral - elementos em barras com laje de concreto
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- Vista geral - elementos de bamras com suas respectivas segies

Figura 13

-

Figura 14 - Detalhe de elementos do tabuleiro - Transversinas e longarinas secundarias
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12 3-D View —ioj x|

Figura 15 - Conjunto estrutural principal - Arco central - Secbes das barras
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Figura 16 - Conjunto estrutural principal - Arco central - Numerag&o das barras
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Figura 17 - Conjunto estrutural principal - Arco lateral (Y+)- Segbes das barras

127



12815.7

Figura 18 - Conjunto estrutural principal - Arco lateral (Y-) - Segoes das barras
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Figura 19 - Conjunto estrutural principal - Arcos laterais (Y+) - Numerag&o das barras
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Figura 20 - Conjunto estrutural principal - Arcos laterais (Y-) - Numerag&o das barras
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Figura 22 - Elementos do tabuleiro - Segdes das barras
ST
264 §30 587 580 573 566 559 358 363 368 ara 384 614
266 &29 586 579 572 565 558 357 362 367 372 383 615
= 2 z 3 3 2 E g 8 g
28 31 ] 588 2| 581 & 574 o 567 2] 560 & 3568 5| 364 B 369 374 B 385 616
0 £32 | 5689 562 ‘ 575 | 568 561 360 | 365 370 3rs 366 617
L>><
262 432 189 ‘ 182 178 168 161 279 285 201 297 314 613
2586, 431 188 181 174 167 160 2i8 284 290 296 313 612
T g 3 g 5 T B g T z
254 429 T 186 ) 179 ‘g’.‘ 172§ 185 3 158 <« 276 < 282 < 288 « 294 w 311 611
250 430 187 180 ‘ 173 | 166 159 217 283 289 295 312 610

Figura 23 - Elementos do tabuleiro - Numerag&o das barras
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1.2.4 - Caracteristicas das segbes

Table: Frame Section Properties

SectionName Material Shape i3 t2 if tw i2b tfb Area TotalWt
m m m m m m m2 Tenf
18 cp190 15.2 CP19CRB General 0.200000 0.200000 0.002520 7.2393
24 cp19015.2 CP19CRB General 0.200000 0.200000 0.003360 4.8262
Arco-centralnery SAC50 $D Section 0.183866 138.9178
Arco-lateral SACS0 Box/Tuke 1.500000 0.800000 0.032000 0.025000 0.123000 185.8628
Contrav-Arco SACS0 Box/Tube 1.000000 0.800000 0.012500 0.012500 0.044375 69.1114
ligacac LIGACAOQ Box/Tube 2.000000 2.000000 0.200000 0.200000 1.440000 0.0000
Lengarina-centr-i SACS0 |/ Wide Flange 1.715000 0.500000 0.025000 0.012500 0.500000 0.025000 0.045813 85.0700
Longarina-lat-i SACS0 I/ Wide Flange 1.500000 0.500000 0.025000 0.012500 0.500000 0.025000 0.043125 165.8465
Lengarina-sec SACS0 |/Wide Flange 0.500000 0.250000 0.016000 0.006300 0.250000 0.016000 0.010948 61.4678
trav-extrem Nonprismatic
Trav-Tabuleiro Nenprismatic
Trav1l-35-x150 SAC50 I/Wide Flange 1.500000 0.350000 0.019000 0.008000 0.350000 0.0195000 0.024996 0.0000
Trav2-35x151 SAC50 I/Wide Flange 1.508400 0.350000 0.019000 0.008000 0.350000 0.015000 0.025063 0.0000
Trav3-35x89 SACS0 |/Wide Flange 1.500000 0.350000 0.019000 0.008000 0.350000 0.019000 0.020133 0.0000
Trav4-35x102 SACS0 |/Wide Flange 1.600000 0.350000 0.019000 0.008000 0.350000 0.019000 0.021179 0.0000
Trav5-35x171 SAC50 |/Wide Flange 1.706600 0.350000 0.019000 0.008000 0.350000 0.015000 0.026649 0.0000
Trav6-35x172 SAC50 I/Wide Flange 1.715000 0.350000 0.019000 0.008000 0.350000 0.015000 0.026716 0.0000
Table: Frame Section Properties - Nonprismatic
SectionName NumSegments SegmentNum StartSect EndSect LengthType AbslLength Varlength
m
trav-extrem 1 1 Longarina-lat-i Longarina-centr-i Variable 1.0000
Trav-Tabuleiro 7 1 Trav1-35-x150 Trav1-35-x150 Absolute 0.25000
Trav-Tabuleiro 7 2 Trav1-35-x150 Trav2-35x151 Absolute 0.42500
Trav-Tabuleire 7 3 Trav2-35x151 Trav3-35x89 Absolute 1.70000
Trav-Tabuleiro 7 4 Trav3-35x89 Trav4-35x102 Absolute 6.60000
Trav-Tabuleiro 7 5 Trav4-35x102 Trav5-35x171 Absolute 1.70000
Trav-Tabuleiro 7 6 Trav5-35x171 Trav6-35x172 Absolute 0.42500
Trav-Tabuleiro 7 7 Trav6-35x172 Trav6-35x172 Absolute 0.25000
Table: Area Section Properties
Section Material MatAngle AreaType Type Thitkness BendThick TotalWt
Degrees m m Tonf
Laje-e25 C35 0.000 Shell Shell-Thick 0.250000 0.250000 1478.5298
Table: Cable Section Definitions
CableSect Material Specify Diameter Area TotalWwt TotalMass
m m2 Tonf Tonf-s2/m
12(315.7 CP190RB Area 0.047873 0.001800 3.0322 0.31
19@15.7 CP150RB Area 0.060239 0.002850 2.4005 0.24
CAB1 CP190RB Area 0.028661 0.000645 0.0000 0.00
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1.2.5 - Combhina¢des de carregamentos

Table: Combination Definitions

ComboName ComboType CaseType CaseName ScaleFactor
Comb-Moveis Linear Add Moving Load Case VDistr 1.000000
Comb-Moveis Moving Load Case \VTB45 1.000000
Comb-Moveis+CpAdic+Prot Linear Add Moving Load Case VDistr 1.000000
Comb-Moveis+CpAdic+Prot Moving Load Case VTB45 1.000000
Comb-Moveis+CpAdic+Prot Linear Static Case-CP_Adicional 1.000000
Comb-Moveis+CpAdic+Prot Linear Static Case-Prot_longarinas 1.000000
Comb-CP_Adic+Prot Linear Add Linear Static Case-CP_Adicional 1.000000
Comb-CP_Adic+Prot Linear Static Case-Prot_longarinas 1.000000
Comb-CPtotal-linear Linear Add Linear Static Case-CP_Adicional 1.000000
Comb-CPtotal-linear Linear Static Case-PP-Laje 1.000000
Comb-CPtotal-linear Linear Static Case-PP-Metalica 1.000000
Comb-CPtctal-linear Linear Static Case-Prot_longarinas 1.000000
Comb-1 Linear Add Moving Load Case VDistr 1.000000
Comb-1 Moving Load Case VTB45 1.000000
Comb-2 Linear Add NonLin Static Case-CPSH2 1.000000
Comb-2 Moving Load Case VDistr 1.000000
Comb-2 Moving Load Case VTB45 1.000000
Comb-UDSTLA1 Linear Add

Comb-UDSTL2 Linear Add Response Combo Comb-Moveis 1.500000
Comb-UDSTL3 Linear Add

Comb-UDSTL4 Linear Add Response Combo Comb-Moveis 1.000000
Comb-des1 Linear Add NonLin Static Case-CPSH2 1.350000
Comb-des2 Linear Add NonlLin Static Case-CPSH2 1.350000
Comb-des2 Response Combo Comb-Moveis 1.500000
Comb-des3 Linear Add NonLin Static Case-CPSH2 1.000000
Comb-des4 Linear Add NonLin Static Case-CPSH2 1.000000
Comb-des4 Response Combo Comb-Moveis 1.000000
CombCPSH2+Moveis Linear Add Response Combo Comb-Moveis 1.000000
CombCPSH2+Moveis NonLin Static Case-CPSH2 1.000000
env-temp Envelope Linear Static Case-Temperatura 1.000000
env-temp Linear Static Case-Temperatura- 1.000000
env-frenagem Envelope Linear Static Case-Frenagem 1.000000
env-frenagem Linear Static Case-Frenagem- 1.000000
env-retracao Envelope Linear Static Case-retracao 1.000000
env-retracac Linear Static Case-retracac( 1.000000
CombRarasTotal Linear Add Response Combo env-retracao 1.000000
CombRarasTotal Response Combo env-temp 1.000000
CombRarasTotal Response Combo Comb-Moveis 1.000000
CombRarasTotal NonLin Static Case-CPSH2 1.000000
envtemp+envretra Linear Add Response Combo env-retracao 1.000000
enviemp+envretra Response Combo env-temp 1.000000
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2. -DEFORMAGAO POR ETAPAS CONSTRUTIVAS DO CARREGAMENTO CPSH2

J Deformed Shape (Case-CPSH2) - Step 1 -

_iol x|
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I T R1 = - 00000003644
Pt Obi: 4394 | S A2 =~ D008
Pt Elm: 4334 ‘ | S R3- 320320
Ut = oodl
02- 00003381 | ‘
U3=-0212 | | ‘
RY = 00000784 | |
] | ] [ {R2- -noooores ™ 1 —
‘ | R3- 00004 | |
| \ | T
f 1
- I
|
|
Figura 24 - Deformacao 1 etapa
Deformed Shape (Case-CPSH2) - Step 2 1o x|
T Pt Obj 5253
T PtElm 5283
2 U1= 0308
L Uiz - 000000003919
- A1 =- 0000003544
\\\ A2 =-00273
N R3=51218

| ‘I Pt 0y 4394 | \
| PtElm: 4334

4z | T i
U2 = - 0002 | = 1
U3 =- 0338 \

[
W
=l
2
=}
I

oo3

: |
2 = 00005 I !
| R3- 00027 | /

Figura 25 - Deformacao 2 etapa
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CPSH2) - Step 3

Deformed Shape (Ca:

{_Pt Obj: 6597
Pt El 5597
-0

Pt Obj: 5283
PtElm: 5283
u

Pt Obj 4354
Pt Elm: 4394

| | PrObi 4394 ‘
| | PtElnic 4394 i
| U= 0lé2
| 112 = 0002 ’
U3=-0898 \
A1 = 00051
FiZ = 00005
R = 00027
Figura 26 - Deformacao 3 etapa
Deformed Shape {Case-CPSH2) - Step 4 o 1ol x|
PtObj: 7278
P Obi 6957 PtElm; 7278
Pt Elm: 5357 u
U1 =-.0073
e FLObi 5283
e Rz~ 00005 Pt Elm: 5263
007 A3 = 0000003633 g*ﬂﬁmuzzgz
0000002205
0000001147
- \ 0008
000007529
/"—— = \ T
b’ 1 T
| |

Figura 27 - Deformacao 4 etapa
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Deformed Shape (Case-CPSH2) - Step 5

=lotx
Pt Obi: 5624
Pt Elm; 5624
Ut=- Pt by 5283
Pt Elm; 5283
PtObj: 6343 = 2115
Pt Elm: 6343 U2= 000002916
U =-5413 ] ui-
Uz =005 A3 = 00003
U3=-768 R2=-00163
7 R1=-00012 R R3= 000005011
3 FiZ = 00005
Fi3 = - 000001294

‘ \ \’ | \

Ry

o4t ||
PrEme gz | | |
U1 - 8851 |

Figura 28 - Deformacao 5 etapa
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3. - RELATORIO DE ESFORGOS SOLICITANTES (carregamento CPSH2 - Etapa 5)

MODELQ: SFranciscoEPLO8-sch

3.1- ESFORCOS NOS ARCOS

3.1.1 - Arco central- etapa 5

]

Figura 29 - 1/2 Arco central - Momentos fletores

B Axisl Forue Diogrem (Case-CPSHZ) - Slew 5. almf 2]

Figura 30 - 1/2 Arco central - Esforgos axiais
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1 End Length Offzet [Location] | — Dizplay Optionz -
I-End: I.Jt: 545 = Soroll for Values

Case |Case-CPSHZ |

; | 0.000000 m & ShowM
Step |5 | Dizplay (0,00000 m) 0 ow Max
ltems |Major 2 and M3] ¥ | |Stepped hd J-End: Uk 47
I J | _j 0.000000 m
455024 m)

- Equivalent Loads - Free Body Diagram [Concentrated Forces it Tonf, Concertrated Maments in Tanf-m)
85,22 5.5 Dist Load [2-dir)

1.225 Tanfém
C ) at 4.55024 m
73.28 &7.70  Positive in -2 direction

~ Resultant Shear
Shear ¥2
732775 Tanf
at 0.00000 m

~ Resultant Moment
Moment M3
23851272 Tonk-m
at 4.58U24 m

— Deflection
Deflection [2-dir]
0.003911 m
I — at 0.00000 m
Positive in -2 direction
& Absolute " Relative to Bearm Minimum " Relative to Bearn Ends

Reset tolnitiaIUnits! Dare | Uitz ITonf, m, C 'I

Figura 31 - Elemento do armo central 4594 - Momentos fletores

—End Length Offzet [Location] — Digplay Optiong ——

Case ICase-CF’SHE _LI 1-End: I‘Jt E45 ™ Scroll for Values
Step B —’_’ Dizplay | [DGDDDDDDDDDDDn:I] % Show Max
ltems | &wial [P and T) ¥ | |Stepped hd J-End: |k 47
I ‘J ! _i 0.000000 rn
[4.58024 m)

— Equivalent Loads - Free Bady Diagram [Concentrated Forces in Tanf, Concentrated Torsions in Tonf-m)
Dist Load [1-dir)

Jﬁ A l J:i‘? -0.833 Tanfim
L5l e o 4. 5R024 m
5% oE-gr  Positive in -1 direction
- Resultant Axial Force
Axial
11145214 Tarf
at 4.55024 m
~ Resultant Torgion
Torsion
| 2.317E-09 Torm
‘ at 4.55024 m

Reset to Initial Units I

Done I

Uitz ITonf, m, C ‘I

Figura 32 - Elemento do armco central 454 - Esforcos Axiais
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- End Length Offzet [Location] | — Display Optionz
Case |Case-EF’SH2 Lj 1-End: | Jt- E43 ™ Scroll for Values
Step I_é— Display ] [DGDDDDDDDDDDDn:} & Show Max

ltems |Major 2 and M3] ¥ | |Stepped hd J-End: |Jk G44
| J ] _J 0.000000 m
[3.56138 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momer;ts iti Tanf-m)
Dist Load (2-dir)

139,28 "hﬂﬂ!..}\} 13571 26190 Tani/m
C 1\ w 1\ 3 at1.87532 m
17.93 @.8h 4].5%  Paositive in -2 direction
Resultant Shear
Shear ¥2
| -47. 9267 Tonf
at 0.00000 m
Resultant Moment
Moment M3

| at 0.00000 m

Deflections
Deflection [2-dir]
0.M2913m
at 0.00000 m
Positive in -2 direction
& Abzolute " Relative to Beam Minimum " Relative to Beam Ends

Reset ta Initial Units Dare Uritz |Tonf,m C =

Figura 33 - Elemento do arco central 4592 - Momentos fletores

-End Length Offzet [Location] | — Display Options -
Case |Case-CF’SH2 Lj ﬂ]‘“: £43 ™ Scroll for Values
i |5—j Display [DG_DDDDDDDDDDDn:I] & Show Max
ltems |fwial PandT)  v|[Stepped | JEnd: [Jt B4d

0,000000 m
3.95198 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsiﬁns iti Tonf-m)
Dist Load [1-dir)

J i g ‘! l Jﬁi -0.696 Tonf/m
- P at 1.98093 m
3. 447 G0 sE-@r  Positivein -1 direction
Resultant Axial Faorce -
- Axial

| -1103.4043 Tanf

I

Resultant Torsion -

Torsion
-2 459E-09 Tonf-m
at 396198 m

Reszet ta Initial Units Done Units |Tonf,m, C

Figura 34 - Elemento do armco central 492 - Esforgos Axiais

138




End Length Offzet [Location] Dizplay Options —
Case ]Case-CF‘SH2 __V_J |-End: 1Jt: 137 ™ Scroll for Yalues
Step |5 Dizplay [DﬁDDDDDDDDDDDn:I] & Show Max

Items  |Major [¥2 and M3)  ~ | |Stepped > J-End: | Jb B42
] _] 1 _J 0.000000 m
[3.56300 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in T onf-m)
Dist Load (2-dir)

el 4 il U
C Xl ‘"-_q 3 &t 098167 m
4,87 e 4L Positive in -2 direction

48,58
Rezultant Shear

Shear ¥2
52,4477 Tanf

at 3.96300 m

Resultant Moment

Moment M3
-128.67888 Tonf-m
at 396300 m

- Deflections
Deflection [2-dir]
0.027653 m
at 0.00000 m
Poszitive in -2 direction
i Abzolute " Relative to Beam Minimum " Relative to Beam Ends

Feset ta Initial Units Dare Urits | Tanf, m, C '1

Figura 353 - Elemento do armo central 4530 - Momentos fletores

< 1 End Length Offzset [Location] — Digplay Options -
Case |Case-EPSH2 :_j 1-End: ]Jt: 137 " Serall for Values
I—_j ; 0.000000 m & ShowM
Step |5 | Dizplay (0,000 ] o Max

ltems |éwial PandT)  v|[Stepped | JEnd: IJt: B42
0.000000 m
[3.96300 )

Equivalent Loads - Free Body Diagram [Concentrated '.:D-ICES in Ton-f-, Concent"rated Toléiﬁns in Tonf-m)
Dist Load [1-dir]

g o= ! 5858 0583 Tort/m
w2 : at 1.98150 m
1. 4718 Poszitive in -1 direction
Resultant Axial Force
Axial
| 1058.9788 Torf

Resultant Torsion -

Torsion
-2, 444E-09 Tonf-m
at 398300 m

Reszet ta Initial Units Done Units |Tonf,m, C

Figura 36 - Elemento do armco central 430 - Esforgos Axiais
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- End Length Offzet [Location] | — Display Optionz
Case |Case-EF’SH2 Lj ﬂj.:.]‘“: 140 ™ Scroll for Values
Step [‘E—j Disply | [DG_DDDDDDDDDDDn:} & Show Max
ltems |Major (v2 and M3] ¥ |[Stepped | JEnd: [Jt B4

0.000000 m
(3.96280 m)

Equivalent Loads - Free Body Diagram [Concentrated Fofces in Tonf, Concertrated Momer_ﬂs iti Tanf-m)
Dist Load (2-dir)

s fa 2062 Tanfim
C W 3 at 0.45912 m
3.8%

L&, 37 45,87 Positive in -2 direction

Resultant Shear

Shear ¥2

| 63740 Tanf
2t 0.00000

Resultant Moment

Moment M3
11E.48957 Tonf-m
at 045912 m

Deflections-

Deflection [2-dir]
0.044281 m

at 0.00000 m
Poszitive in -2 direction

& Abzolute " Relative to Beam Minimum " Relative to Beam Ends

Reset ta Initial Units Dake Uitz ]Tonf, mC ~

Figura 37 - Elemento do ammo central 488 - Momeantos fletores

< 1 End Length Offzset [Location] — Digplay Options -
Case |Case-EPSH2 _:_j 1-End: | Je 140 " Serall for Values

I—__j ; 0.000000 m & ShowM
Step |5 | Dizplay (0,000 ] o Max

ltems |éwial PandT)  v|[Stepped | JEnd: IJt: B41
0.000000 m
[3.96250 )

Equivalent Loads - Free Body Diagram [Concentrated '.:D-ICES in Ton-f-, Concent"r.ated Toléiﬁns in Tonf-m)
Dist Load [1-dir]

P ! 1528 0 425 Tortsm
A 7 at1.98140 m
1.BSE-H Poszitive in -1 direction
Resultant Axial Force-
Axial
-1013.2557 Tonf
at 3.96280 m
Resultant Torsion -
Torsion
| 1.075E-09 Torm

| at 0.453912 m

Reszet ta Initial Units Done Units |Tonf,m, C

Figura 38 - Elemento do armco central 488 - Esforgos Axiais
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- End Length Offzet [Location]

Case [CaseLPSHZ I rEng |ak 4s

r—_J . 0.000000 m
Step |5 B Dizplay ] {0.00000 )

- Dizplay Optionz

™ Seroll for Values
% Show Max

Dist Load (2-dir)
1.674 Tanf/m
at 018034 m

ltems |Major 2 and M3] ¥ | |Stepped hd J-End: | Jk G40
J "_J ] _‘_] 0.000000 m
(396143 m)
~ Equivalert Loads - Free Body Diagram [Concentrated Fofces in Tonf, Concertrated Momer_ﬂs iti Tanf-m)
18,7 48,74
| o
4.5 71.F] 38,55

Resultant Shear

Resultant Moment

|._

Deflections-

" FRelative to Beam Minimum

Dake

& Abzolute

Reset ta Initial Units

" Relative to Beam Ends

Pasitive in -2 direction

Shear ¥2
-BE.0640 Tanf
at 0.00000 m

Moment M3
174.5435E Tonf-m
at 018034 m

Deflection [2-dir]
0057840 m

at 0.00000 m
Poszitive in -2 direction

Uitz ]Tonf, m, C ']

Figura 39 - Elemento do armo central 486 - Momentos fletores

- End Length Offzet [Location]

Case [CaseCPSHZ Tl | iEnd e 143

I——__j ; 0.000000 m
Step |5 | Dizplay (0.00000 )

ltems |éwial PandT)  v|[Stepped | J-End:IJt: B40

0.000000 m
[3.96143 m)

Digplay Options -
= Scroll for Values
® Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)

9.’:—6.2I2£‘.I5
—_—

Resultant Axial Force-

AT
e

7 .
1,29 7E-G2

Resultant Torsion -

Reset to Initial Units

Done

Dist Load [1-dir]
-0.287 Tonf/m

at 0.18034 m
Positive in -1 direction

Axial
-979.4662 Tonf
at 396143 m

Torsion
1.293E-09 Tonf-m
at 0.18034 m

Units |Tonf,m, C

Figura 40 - Elemento do amco central 486 - Esforcos Axiais
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- End Length Offzet [Location] | — Display Optionz
Case JCase-CF’SH2 Lj 1-End: | Jt- 148 ™ Scroll for Values

r—_J ; 0.000000 m & ShowM
Step |5 B Dizplay (0,00000 m) 0 ow Max

ltems |Major 2 and M3] ¥ | |Stepped hd J-End: | Jk B39
J ‘_J ] J 0.000000 m
(3. 55886 m)

~ Equivalert Loads - Free Body Diagram [Concentrated Fofces in Tonf, Concertrated Momer_ﬂs iti Tanf-m)

= Dist Load (2-dir)
g R e Tim
) at 0.04433 m
74,084,513 op 48 Positive in -2 direction

Resultant Shear

Shear ¥2
740423 Tanf
at 0.00000 m

Resultant Moment

Moment M3
189.13429 Tonf-m
at 0.04433 m

Deflections-

Deflection [2-dir]

0.065058 m

at 0.00000 m

Poszitive in -2 direction
o Absolute " FRelative to Beam Minimum " Relative to Beam Ends

Reset ta Initial Units Dake Uitz ]Tonf, m, C ']

Figura 41 - Elemento do arco central 484 - Momentos fletores

< 1 End Length Offzset [Location] — Digplay Options -
Case |Case-EPSH2 _:_j 1End: | Je 148 " Serall for Values
I——__j ; 0.000000 m & ShowM
Step |5 | Dizplay (0.00000 ) o Max

ltems |éwial PandT)  v|[Stepped | JEnd: IJt: ga9
0.000000 m
[3.95836 m)

Equivalent Loads - Free Body Diagram [Concentrated '.:D-ICES in Ton-f-, Concent"r.ated Toléiﬁns in Tonf-m)
Dist Load [1-dir]

it ! 0125 Tontim
. B1.HMEm
1. 19 BE-G  Positive in -1 direction
Resultant Axial Force-
Axial
-957.3390 Tonf
at 3.95886 m
Resultant Torsion-
Torsion
1.299E-03 Tonf-m
at 2.9588E m

Reszet ta Initial Units Done Units |Tonf,m, C

Figura 42 - Elemento do armco central 484 - Esforcos Axiais
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3.1.2 - Arco lateral (Y+)

T Moment 13 Diagram  (Case CPSHY) - Slen &

Figura 43 - 1/2 Arco lateral - Momentos fletores

2 Axal Force Diagram (Case-CPSH2) - Step 5

Ji[=] 3

Figura 44 - 1/2 Arco lateral - Esforgos axiais
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1 End Length Offzet [Location] | — Dizplay Optionz -

Case ICase-CF’SH2 :] 1-End: I‘Jt 530 ™ Scroll for Values
sep B ..i Disply | [DD-DDDDUDUDDDUHT] & Show Max
ltems |Major 2 and M3] ¥ | |Stepped hd J-End: Uk 92
I J | _J 0.0000a0 m
[4.55024 m)

— Equivalent Loads - Free Body Diagram [Concentrated Forces it Tonf, Concertrated Maments in Tanf-m)

Dist Load [2-dir)
T 12 0.798 Tanfim
C ) at 4.56024 m
38,37 a4.44  Positive in -2 dirsction
~ Resultant Shear
Shear ¥2
-38.2736 Tonf
at 0.00000 m
~ Resultant Moment
Moment M3
110.26326 Tonf-m
at 4.95024 m
r Deflection
Deflection [2-dir]
0.000757 m
L t—— at 0.00000 m
Poszitive in -2 direction
@ Abzolute  Relative to Bearm Minimum " Relative to Bearn Ends

Reset ta Initial Units ! Dake !

Uitz ITonf, m, C 'I

Figura 43 - Elemento do arco lateral 470 - Momentos fletores

—End Length Offzet [Location] — Digplay Optiong

Case ICase-EPSH2 _:j 1-End: |Jt: 530 € Seroll for Values
Step |5 —i Dizplay | [DGDUDIJDDDDDDDnzq & Show Max
ltems |éwial PandT)  v|[Stepped | J-End:lJt: 32

0.000000 m

[4.55024 m)

— Eguivalent Loads - Free Body Diagram [Concentrated Folces in Tonf, Concentrated Torgions in Tonf-m)
Dist Load [1-dir]

bﬂ.}@? 3319 -0.543 Tonf/m
e e at4.55024m
.04 #.04  Positive in -1 direction
- Resultant Axial Force
Axial
-533.4308 Tanf
at 4.56024 m
~ Resultant Torgion
Torsion
9.96204 Tonf-m
at 4.56024 m

Reset to Initial Units I

Done I

Uitz ITonf, m, C ‘I

Figura 46 - Elemento do arco lateral 470 -Esforgos Axiais
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- End Length Offzet [Location]

Case [CaseLPSHZ R
Step |5 j _Display | [Dd.ﬂuﬂnnnnuuuurz]

ltems |Major (v2 and M3] ¥ |[Stepped | J-End: [Jt 523

- Dizplay Optionz
™ Seroll for Values
% Show Max

Dist Load (2-dir)
23541 Tanf/m
at1.87532 m

0.000000 m
396198 m)
Equivalent Loads - Free Body Diagram [Concentrated Fofces in Tonf, Concertrated Momer;ts iti Tanf-m)
a5 I}J.BE 24,3
Cy |
21,44 2.PRE-R3 15.74

Resultant Shear

.

e e

Resultant Moment

Deflections-

& Absolute " Relative to Beam Minimum ™ Relative to Beamn Ends

Rezet to Initial Units Done

Pasitive in -2 direction

Shear ¥2
-21.4355 Tanf
at 0.00000 m

Moment M3
-101.965942 Taonf-m
at 0.00000 m

Deflection [2-dir]
0.005049 m

at 0.00000 m
Poszitive in -2 direction

Units |Tonf,m, C ¥

Figura 47 - Elemento do arco lateral 468 - Momentos fletores

< 1 End Length Offzset [Location] — Digplay Options -

Case [CaseCPSHZ || iEnd o g2
= . 0.000000 m
step |5 = _Display | (000000 m]

ltems |éwial PandT)  v|[Stepped | J-End:IJt: £29

= Scroll for Values
® Show Max

Dist Load [1-dir]
-0.454 Tonf/m
at 1.98093 m

0.000000 m
[3.96198 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
LIB. A6 18, B8 b28.26
—_— _’!‘
—
11.85

Resultant Axial Force

11.68

Resultant Tarsion -

Reset to Initial Units Done

Positive in -1 direction

Axial
5302570 Tonf
at 396198 m

Torsion
11.073967 Tanf-m
at 396198 m

Units |Tonf,m, C

Figura 48 - Elemento do arco lateral 468 - Esforcos Axiais
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- End Length Offzet [Location] | — Display Optionz
Case |Case-EF’SH2 Lj 1-End: | Jt- 128 ™ Scroll for Values
Step [‘E—j Disply | [DG_DDDDDDDDDDDn:} & Show Max
ltems |Major (v2 and M3] ¥ |[Stepped | JEnd: [Jt B27

0.000000 m
(3.96300 )

Equivalent Loads - Free Body Diagram [Concentrated Fofces in Tonf, Concertrated Momer_ﬂs iti Tanf-m)
Dist Load (2-dir)

ik e il 2.203 Tanfim
C ! ‘—qg i

20,56 7,58 s ge  Positive in -2 dirsction

Resultant Shear

Shear ¥2
25,8853 Tonf
‘ at 3.96300 m

Resultant Moment

Moment M3
-92.30547 Tonf-m
at 396300 m

Deflections-

Deflection [2-dir]
0.015926 m

at 0.00000 m
Poszitive in -2 direction

& Absolute " Relative to Beam Minimum ™ Relative to Beamn Ends

Rezet to Initial Units Done Units |Tonf,m, C ¥

Figura 49 - Elemento do arco lateral 466 - Momentos fletores

< 1 End Length Offzset [Location] — Digplay Options -
Case |Case-EPSH2 _:_j 1End: | Je 128 " Serall for Values

I—__j ; 0.000000 m & ShowM
Step |5 | Dizplay (0,000 ] o Max

ltems |éwial PandT)  v|[Stepped | JEnd: IJt: B27
0.000000 m
[3.96300 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)

198,72 16,42 | 588,40 %‘;‘Eﬂadf H”'d"]
o ang [ -0. anf/m

i
e a1.98150m
.11 11,37  Positive in -1 direction

Resultant Axial Force-

Axial
| 5036041 Tonf

I

Resultant Torsion -

Torgion
| 11.36919 Tont-m

Reszet ta Initial Units Done Units |Tonf,m, C

Figura B0 - Elemento do arco lateral 466 - Esforcos Axiais
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- End Length Offzet [Location] | — Display Optionz

Case |Case-EF’SH2 Lj 1End: | Jt 141 ™ Scroll for Values
sep B j Disply | [DD-DDDDUDUDDDUHT] & Show Max
ltems |Major 2 and M3] ¥ | |Stepped hd J-End: |Jk B26
| "_J] _‘_j 0.000000 m
[3.96280 m)

Equivalent Loads - Free Body Diagram [Concentrated Fofces in Tonf, Concertrated Momer_ﬂs iti Tanf-m)
Dist Load (2-dir)

10 2EEIT 1.343 Tanfém
C w 3 at 0.45912 m

24,44 1.57 o sp  Positive in -2 dirsction

Resultant Shear

Shear ¥2
| 24 4585 Tanf
2 0.00000

Resultant Moment

Moment M3
51.5689E Tonf-m
at 045912 m

Deflections-

Deflection [2-dir]
0029348 m

at 0.00000 m
Poszitive in -2 direction

& Absolute

Rezet to Initial Units

" Relative to Beam Minimum ™ Relative to Beamn Ends

Done Units |Tonf,m, C ¥

Figura 51 - Elemento do arco lateral 464 - Momentos fletores

< 1 End Length Offzset [Location] — Digplay Options -

Case |Case-EPSH2 _:_j 1-End: ]Jt: 141 " Serall for Values
Step |5 j Dizplay [DGDUDIJDDDDDDDnzq & Show Max
ltems |éwial PandT)  v|[Stepped | JEnd: IJt: B25

0.000000 m

[2.96280 m]

Equivalent Loads - Free Body Diagram [Concentrated '.:D-ICES in Ton-f-, Concent"r.ated Toléiﬁns in Tonf-m)
Dist Load [1-dir]

‘12.;'@3 &:‘ S -0.277 Tonf/m
A at 0.45912 m
504 Poszitive in -1 direction
Resultant Axial Force-
Axial
| -489.2683 Tonf
I
Resultant Torsion -
Torsion
| 9 56762 Tonf-m
at 2.96280 m

Reset to Initial Units Done

Units |Tonf,m, C

Figura 52 - Elemento do arco lateral 464 - Esforcos Axiais
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- End Length Offzet [Location] | — Display Optionz
Case JCase-CF’SH2 Lj ﬂj‘:‘]‘]t 144 ™ Scroll for Values
Step [‘E—j Disply | [DG_DDDDDDDDDDDn:} & Show Max
ltems |Major (v2 and M3] ¥ |[Stepped | J-End: [Jt 525

0.000000 m
(3.96143 m)

~ Equivalert Loads - Free Body Diagram [Concentrated Fofces in Tonf, Concertrated Momer_ﬂs iti Tanf-m)
Dist Load (2-dir)

i 2% 4 031 Tonkim
) at 018034
38.2% 0. 19,75 Positive in -2 direction

Resultant Shear

Shear ¥2

| 30,2879 Tant
.— ey

Resultant Moment

Moment M3
99.01838 Tonf-m
at 018034 m

Deflections-

Deflection [2-dir]

0.041783 m

at 0.00000 m

Poszitive in -2 direction
@& Absolute ™ Relative to Beam Minimum ™ Relative to Beamn Ends

Rezet to Initial Units Done Units | Tonf, m, C "]

Figura 53 - Elemento do arco lateral 462 - Momentos fletores

< 1 End Length Offzset [Location] — Digplay Options -
Case |Case-EPSH2 _:_j 1End: | Je 144 " Serall for Values
Step E—j Display [DG.DUDIJDDDDDDDnzq & Show Max
ltems |éwial PandT)  v|[Stepped | ﬂ]u: £25

0.000000 m
[3.96143 m)

Equivalent Loads - Free Body Diagram [Concentrated '.:D-ICES in Ton-f-, Concent"r.ated Toléiﬁns in Tonf-m)
Dist Load [1-dir]

42‘2 E,l_ ?iib -0.183 Tonf/m
A T 396143 m
3,41 & 46 Positive in -1 direction
Resultant Axial Force-
Axial
-475.3533 Tonf
at 396143 m
Resultant Tarsion -
Torsion
| £.66263 Torf-m
"

Reszet ta Initial Units Done Units |Tonf,m, C

Figura 54 - Elemento do arco lateral 462 - Esforcos Axiais
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- End Length Offzet [Location] | — Display Optionz
Case JCase-CF’SH2 Lj H.]Jt 147 ™ Scroll for Values
Step [‘E—j Disply | [DG_DDDDDDDDDDDn:} & Show Max
ltems |Major (v2 and M3] ¥ |[Stepped | JEnd: [Jt 524

0.000000 m
(3.95335 m)

~ Equivalert Loads - Free Body Diagram [Concentrated Fofces in Tonf, Concertrated Momer_ﬂs iti Tanf-m)

Dist Load (2-dir)
e 5283 0 995 Tank/m
) at 0.04433 m
3h.TB.TA 15,44 Positive in -2 direction

Resultant Shear

Shear ¥2
-35.7882 Tanf
at 0.00000 m

Resultant Moment

Moment M3
116.5293E Tonf-m
at 0.04433 m

Deflections-

Deflection [2-dir]

0.048051 m

at 0.00000 m

Poszitive in -2 direction
@& Absolute ™ Relative to Beam Minimum ™ Relative to Beamn Ends

Rezet to Initial Units Done Units | Tonf, m, C "]

Figura 55 - Elemento do arco lateral 460 - Momentos fletores

< 1 End Length Offzset [Location] — Digplay Options -
Case |Case-EPSH2 _:_j 1End: |t 147 " Serall for Values
I——__j ; 0.000000 m & ShowM
Step |5 | Dizplay (0.00000 ) o Max

ltems |éwial PandT)  v|[Stepped | JEnd: IJt: B4
0.000000 m
[3.95836 m)

Equivalent Loads - Free Body Diagram [Concentrated '.:D-ICES in Ton-f-, Concent"r.ated Toléiﬁns in Tonf-m)
Dist Load [1-dir]

166,167 Bk 0082 Tortm
at 3.95886 m

434 Positive in -1 direction

l.a2 2

Resultant Axial Force-

Axial
-467.677E Tonf
at 3.95886 m

Resultant Tarsion -

Torsion
| 424154 Tontm

T
Reszet ta Initial Units Done Units |Tonf,m, C

Figura 56 - Elemento do arco lateral 460 - Esforcos Axiais
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3.2 -ESFORCOS NAS LONGARINAS PRINCIPAIS

3.2.1 - Llongarina principal central

’.4‘- =10] X
2K
= 23
e e
i
2
Figura 57 - 1/2 Longarina principal central - 1/2 se¢éo - barra 733 - Momentos Fletores
B =1 x|
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e fa| 2|

Figura 58 - 1/2 Longarina principal central - 1/2 sec&o - barra 733 -Esfor¢os Axiais
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End Length Offset [Location) — Display Options
Case 1Case-EF‘SH2 LJ ﬂj‘k EE2 " Scroll for Values
Step ,57]J Display [Dd.DDDDDDDDDDDrE] @ Shaw Max
hems [Major (¥2 andM3] =] [Stepped  v| || JEnd:|ur 4120

0.000000 m
[45.00000 m]

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)
Dist Load [2-dir]
1.472 Tonf/m
at 25.00000 m
Positive in -2 direction

Resultant Shear

Shear V2
-26.4473 Tanf

!P-”r“r"'r"‘." at1.00000 m

Resultant Mornmert

Moment M3
h -180.64211 Tonf-m
o | at 0.52500 m
Ceflections
. Deflection [2-dir)
| 0.093730 m
| at 4500000 m
| Positive in -2 direction
¢ Absolute 7 Relative to Beam Minimum " FRelative to Beam Ends

Reset to Initial Units Done Units [Tonf,m.C *

Figura 59 - Longarina principal central - barra 733 - Momentos fletores

End Length Offzet [Location) Dizplay Options
Case |Case-EF’SH2 LJ |End: |t EB2 " Scrall for Values
’7J : 0.000000 & Show tax
Sted: I = _Disolay | {0.00000 m]

Itemz | kinor (w3 and M2] || Stepped - J-End: |k 4120
| _J | _j 0.000000 m
[45.00000 ra)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)

Dist Load [3-dir]
0.000 Tonf/m

at 45.00000 m
Positive in -3 direction

Resultant Shear

Shear V3
h - 1.2793 Tont
i e e s RESesesats a1.00000 m

Resultant Mormert

Moment M2
-0.81906 Tonf-m

_l,rw_‘k,._,‘__ E SO MNP

Deflections

Deflection [3-dir)
0.000026 m

at 9.50000 m

Positive in -3 direction

¢ Abzolute " FRelative to Bearn Minimum " FRelative to Beam Ends

Reset to Initial Units Done Units |Tonf,m.C *

Figura 60 - Longarina principal central -barra 733 - Momentos fletores
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End Length Offset [Location) Dizplay Options

Case |Case-EPSH2 ﬂ 1-End: | Jt B2 = Scroll for Values
Step |5 :]I Diizplay [DGDUDIJDDDDDDDn;I] & Show Max
ltems |dwial PandT)  v|[Stepped | JEnd: [Jr 4120

0000000 m

[45.00000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzionz in Tonf-m)

Dist Load [1-dir]
0.000 Tonfém

at 45.00000 m
Poszitive in -1 direction

Resultant Axial Force

Axial

i at 45.00000 m
Resultant Torsion
Torsion

II -0.00329 Tank-
B | l——--\--..-\—r—a-.."—'-ﬂ—..'"-*'j ."'" at S.UDDDD?: "

Rezet to Initial Units Done Units |Tonf,m, C

Figura B1 - Longarina principal central - barra 733 — Esforgos Axials
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Figura 63 -1/2 Longarinas principais laterais - 1/2 se¢o - barras 847 e 334 - Esforcos Axiais
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End Length Offzet [Location) Dizplay Options
Case 1Case-EF‘SH2 LJ |1-End: |JE 1103 " Scroll for Values
li_J . 0.000000 m & Show Max
Step |5 = _Disply | {0.00000 m]

Items iMaior W2 and k3] ﬂ |Stepped LJ J-End: |t 93
0.000000 m
[45.00000 rn)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)
Dist Load [2-dir]
0.6E7 Tonf/m
at 25.00000 m
Positive in -2 direction

Resultant Shear

Shear V2
-10.5808 Tanf

- Jr-r-'r”r-"r 2 9.00000 m

Resultant Mornmert

Moment M3
s i
—‘*-—-_ at 0.52500 m

Deflections
- Deflection [2-dir)
| 0.063531 m
—— | at 44.50000 m
Positive in -2 direction
¢ Abzolute " FRelative to Bearn Minimum " FRelative to Beam Ends

Fezet ta Initial Lnits Dane Units |Tonf,m,C =

Figura 64 - Longarina principal lateral - barra 847 - Momentos fletores

End Length Offzet [Location) Dizplay Options

Case lCase-EF’SHZ Lj |End: |JE 1103 " Scrall for Values
Step |5 j Diizplay [DdDDDDDDDDDDDr:] & Show Max
Iteriz |Min0r W3 and M2] L”Stepped :J J-End: | e 93

0.000000 m

(45.00000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in T onf-m)

Dist Load [3-dir]
0.000 Tanfém

at 4500000 m
Positive in -3 direction

Resultant Shear
Shear V3

I_ 28657 Tonf
i e ———— a1.00000 m
Resultant Mormert
M t M2
| N 2.27985 Tonf-m
Wva pEEELE T &t 052500 m
Deflections
Deflection [3-dir)
| 0002828 m
\\,\______ | at 45.00000 m
Positive in -3 direction
*  Abzolute " Relative to Bearn Minimurm " Relative to Beam Ends

Feset ta [nitial nits Dane Units |Tonf,m,C =

Figura 65 - Longarina principal lateral - barra 847 - Momentos fletores

154



End Length DOffzet [Location] Dizplay Optianz
Case |Case-EF’SH2 ﬂ 1End: |Jt 1103 ™ Scroll for Values
Step IE—j Display [DG_DDDDDDDDDDDn:} & Show Max
ltems |fwial PandT)  v|[Stepped | JEnd: [Jr 93

0.000000 m
(4500000 ]

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in Tonf-rm)

Dist Load (1-dir)
0.000 Tanfdm

at 45.00000
Pasitive in -1 direction

Resultant Avial Force

Axial
| at 44.00000 m
Resultant Tarsion
Torzion

0.02208 Tonf-m

v-' —— ——— T —— 4t 7.00000 m
Fiezet ta Initial Units Done Uritz |Tonf,m C =

Figura B6 - Longarina principal lateral - barrs 847 - Esforcos Axiais

End Length Offzet [Location) Dizplay Options

Case |Case-EF’SH2 LJ 1-End: | Jt: 180 = Scroll for Values
Step |5 j Display [DﬁDDDIJDDDDDDDn:} @+ Show Max
ltems |Major[¥2andM3] *||Stepped | JEnd: |t 4085

0.000000 m

[45.00000 rm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

Dist Load (2-dir)
1.451 Tonfém

at 18.00000 m
Positive in -2 direction

Resultant Shear

Shear W2
-19.8920 Tonf

r'l—“"-—“'r' g &t 1.00000 m

Resultant Moment

Moment M3
h -131.12276 Tanf-m
| B s o | at 0.52500 m
Deflections
Deflection [2-dir)
| 0089703 m
—_— g at 45.00000
N Pozitive i -2 direction
" Absolute ™ Relative to Beam Minimum ™ Relative to Beam Ends

Reszet to Initial Units Done Units |Tonf,m, C

Figura 67 - Longarina principal lateral - barra 334 - Momentos fletores
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End Length DOffzet [Location] Dizplay Optianz
Case |Case-EF’SH2 ﬂ M‘“: 180 ™ Scroll for Values
Step |5—j Display [DG.DDDDDDDDDDDn:} # Show Max
ltems |Minor (v3 and M2] ¥ |[Stepped | J-End: [Jt 4085

0.000000 m
(4500000 ]

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

Dist Load (3-dir)
0.000 Tanfdm

at 45.00000
Pasitive in -3 direction

Resultant Shear

Shear ¥3
- B s A1 B157 Tonf
I*—q‘"'- - S at1.00000

Resultant Moment

Moment M2
' u N 245025 Tonf-m
L “"""‘“w*“r‘v""'--»*-‘r‘-*-‘"w"*-" S 5t 0.52500 m

Neflertinns

Deflection [3-dir]

s | 0.002625 m

at 45.00000 m
| Positive in -3 direction

s Abzolute " Relative to Beam Minimum " Relative to Beam Ends

Reset ta Initial Units Dake Uritz |Tonf,m C =

Figura B8 - Longarina principal lateral - barra 334 - Momentos fletores

End Length Dffzet [Location) Digplay Options

Case |Case-EPSH2 LJ 1End: | Je 160 = Scroll for Values
Step |5 j Dizplay [DdPDDDDDDDDDDIE & Show Max
ltems  |Auial [P and T) - | | Stepped b J-End: | JE 4085
| J | _J 0.000000 m
(45.00000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torzgions in Tonf-rm)

AC D Dist Load (1-dir)
i 0,000 Tonfm

v at 45.00000

Positive in -1 direction

Resultant Avial Force

Axial

- i at 45.00000 m
Resultant Torsion
Torsion
. . . o
= S b Py &t £.00000 m

Fezet ta Initial Units Done Unitz |Tonf,m C =

Figura B3 - Longanna pnncipal lateral - barra 334 - Esforgos Axiais
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3.3 - ESFORCOS NAS TRANSVERSINAS
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Figura 70 - Transversinas - Momentos fletores
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End Length Offzet [Location) Dizplay Options

Case 1Case-EF‘SH2 LJ |-End: |JE 5330 " Scroll for Values
Step |5 Dizplay [DdDDDDDDDDDDDrE] & Show Max
ltems |Major 2 andM3) *||Stepped x| || JEnd|Jr 5331

0.000000 rm

[11.35000 m]

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)

J9B, 218,2113.78, 279, 221 mmiy  DistLoad [2-di)
0 T Ty T T

0,382 Tonfdm
23.24 @.711.008.740. 470, 640, [18.340. 130,621, 118. 711, 2@1. 441,67 "33.21  Positive in -2 dirsction

18, d&

at 10.67500 m

Resultant Shear

Shear V2
33.2144 Tanf
i at11.35000 m

Resultant Mornmert

Moment M3
| ” 54.90597 Tornf-m

Ceflections
r Deflection [2-dir)
| 0.021252 m
. at 7.B41E7 m
B | Fasitive in -2 direction
¢ Absolute " Relative to Beamn Minimurm " FRelative to Beam Ends

Reset to Initial Units Done Units [Tonf,m.C *

Figura 72 - Transversina 506 - Momentos fletores

End Length Offzet [Location) Dizplay Options

Case |Case-EF’SH2 LJ |-End: |Jt 5330 " Scrall for Values
Step {5. j Dizplay [DdDDDDDDDDDDDr:] * Show Max
Itemz | kinor (w3 and M2] || Stepped - J-End: | JE 6331
| _J | _j 0.000000 m
[11.35000 r)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in T onf-m)
Dist Load [3-dir]

o r
.82 ‘lr.fﬂ.%.Jiﬁ.@f@.@f@.TE.B{B.E‘FJ.TD.E:I:E.E{S.EfB.TE.EI.].?.Eb 0.073 Tort/m
C T S T O T O VTR | j at 1072167 m
1.17 7 BLEAES 3. 19,540, 510,750,360, 25 | 480, G40, 42, 3% 149, H34cE4p45  Positive in -3 direction
Resultant Shear
Shear V3
-4.3559 T onf
P _ 21996833 m
Resultant Mormert
Moment M2
| 7.24629 Tankm
| — . |
- ‘ at 11.35000 m
Deflections
Deflection [3-dir)
| 0018638 m
I at 11.35000 m
m— | Positive in -3 dirsction
(s Abzolute " FRelative to Bearn Minimum " FRelative to Beam Ends

Reset to Initial Units Done Units |Tonf,m.C *

Figura 73 - Transversina 506 - Momentos fletores
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End Length Offzet [Location) Dizplay Options

Case 1Case-EF‘SH2 LJ |-End: |JE 5330 " Scroll for Values
Step |5 j Dizplay [DdDDDDDDDDDDDrE] & Show Max
ltems [&wial(PandT]  »||Stepped x| || JEnd|Jp 5331

0.000000 rm

[11.35000 m]

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)

Pud7 GREGAT. 21| S3ZGEHEL 70, 168,571, 041,522, 272, SBHART, 2ABH |42 Disk Loaid {1 )
et el it 2.972E-03 Tank/m
- e I
) at 11.35000 m

0.07 B.B74E—EHH 05 PR B8~ B0 - B - 64 090 - 806 - DEAHEAR T MBECEL DS Positive in -1 divection

Resultant Axial Force

Axial
| at 528167 m
Resultant Torsion
Torsion

-0.05556 Taonf-m
S _—'I at 17.35000 m

Reset to Initial Units Done Unitz |Tonf,m.C ¥

Figura 74 - Transversina 506 - Esforcos Axiais

End Length Offzat [Location] Digplay Options

Case 1Case-CF‘SH2 LJ |-End: |J& 97 " Scroll for Values
Step ,57]J Drizplay [DﬁDDDDDDDDDDDrE] & Shaw Max
Itemz | Major (W2 and M3] || Stepped ¥ J-End: | Jt: 533
i J | _J 0.000000 m
[11.35000 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

15'663‘& ﬁg’ﬁ”ﬁ . ] %E? )%il F&Ié?& Dizt Load [2-dir]

0.367 Tanf/m
23,94 Q. 60,743,540, 340, d0A, 240,359, 248, 040, 358, 120, 30,03 07

; 1‘3 &t 1067500 m
e qp  Positive in -2 direction

Resultant Shear

Shear ¥2
29,2073 Tonf
1 at11.10000 m

Resultant Moment

v t M3
93.32714 Tonf-m

Deflections
Deflection [2-dir)
0.087251 m
at 9.21500 m
Positive in -2 direction
*  Absolute " Relative to Bearn Minimurm " Relative to Beam Ends

Reset to Initial Units Done Units |Tonf,m.C ¥

Figura 75 - Transversina 503 - Momentos fletores
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End Length Offzet [Location) Dizplay Options

Case 1Case-EF‘SH2 LJ |-End: | JE B97 " Scroll for Values
Step |5 j Diizplay [DdDDDDDDDDDDDrE] & Show Max
ltems |Minor (3 andM2) v ||Stepped x| || JEnd |t 638

0.000000 rm

(11.35000 m]

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)

CLTEETTPCTTTITTY sl

] 1072167 m
B.41 7. ABR4EE43. 450, 620. 030, & 10620, B2, 725, 42F: ARA-BA. B I8, DIAGE €E6e  Positive in -3 dirsction

Resultant Shear

Shear ¥3
| 06124 Tanf

—- &t 9.96833 m

Resultant Mornmert

Moment M2
| 1.28022 Tantm

" at11.35000 m

h..--..._._-.____h..._‘

Deflections
Deflection [3-dir)
0.011159 m
at 11.35000 m
Positive in -3 direction
¥ Absolute 7 Relative to Beam Minirmum " Relative to Beam Ends

Reset to Initial Units Done Units [Tonf,m.C *

Figura 76 - Transversina 503 - Momentos fletores

End Length Offzet [Location) Dizplay Options

Case |Case-EF‘SH2 LJ |-End: | J& 97 " Scroll for Values
Step {5. j Dizplay [DdDDDDDDDDDDDrE] * Show Max
Itemz | Axial [F and T) | | Stepped - J-End: | Jr: £33
| _J | _j 0.000000 m
[11.35000 r)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)
Dist Load [1-dir]
3.972E03 Tanf/m
at 11.35000 m

——— 5 ; Lo el
5. 55E ¢A 33ABE6H PR ATEL G3E - BF0 - B%6 - B4 BEF- 656 - BRI TS A@H@h 61  Postive in-1 direction

Resultant Axial Force-

Axal

i at B.85500 m
Resultant Torsion
Torsion
-0.01051 Tonf-m
[ ] at 11.35000 m

Reset ta Initial Units Daone Units [Tonf,m.C +

Figura 77 - Transversina 503 - Esforgos Axiais
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3.4 - ESFORCOS NAS LONGARINAS SECUNDARIAS

3.4.1 - Longarinas secundarias

nent 3-3 Diagra e CPSH2) - Step § 1 =doi x|

Figura 78 - 1/2 tabuleirc longitudinal - 1/2 tabuleiro transversal - longarinas secundarias - Momentos fletores

=100 %]

Figura 79 - 1/2 tabuleiro longitudinal - 1/2 tabuleiro transversal - longarinas secundarias - Esforgos Axiais
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Figura 80 - 1/2 tabuleiro longitudinal de uma linha de longarinas secundarias - Momentos Fletores
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Figura 81 - 1/2 tabuleiro longitudinal de uma linha de longarinas secundarias - Esforgos Axiais
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-End Length Offzet [Location) — Display Options

Case ]Case-EF‘SHZ Lj |1-End: |JE 725 " Scroll for Values
Step {5. j Diizplay [DdDDDDDDDDDDDrE] & Show Max
ltems |Major 2 andM3) *||Stepped | || JEnd:|Jp 4955

0.000000 rm

5.47500 m]

. Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)
Dist Load [2-dir]

2574 Haned 1.467 Tonf/m
A_) A ‘ "- JIA ) at 7.50000 m
4.4 8.5, B.46 033 8.3 025 0.24 G014 (@28 572 Postivein-2diection
. Resultant Shear
: Shear V2
7" a 01,0000 m
| Resultant Mornmert
Moment M3
k ol 4.75808 Tanf-m
| — at 000000 m
Ceflections
Deflection [2-dir)
0023611 m
_______,_,_,_.-—-—-—' at 000000 m
Positive in -2 direction
¢ dbzolute 7 Relative to Beam Minimum " FRelative to Beam Ends

Reset to Initial Units Done Units [Tonf,m.C *

Figura 82 - longarina secundaria - barra 831 - Momentos fletores

End Length Offzet [Location) Dizplay Options

Case |Case-EF’SH2 L] |End: |t 725 " Scrall for Values
Step 15. j Dizplay [DdDDDDDDDDDDDr:] * Show Max
Itemz | kinor (w3 and M2] || Stepped - J-End: |t 4955
| _J ] _j 0.000000 m
[8.47500 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in T onf-m)

8.2 G0 0.6 000 D04 B.05 6.0 0.6 g.adnq  Distlead (3-di

v s
.14

A AL AL AL AL A AL
.16 = Dy P62 0.5 0.00 0.05 0.8 .21 G.15

Positive in -3 direction

Resultant Shear
Shear V3

01908 Taonf
| at 8.00000

- Resultant Mormert

Moment M2
h | 0.23391 Tankm
_"r"” at 7.00000 m
Deflection [3-dir)

//|_\ 0000231 m
| S P 3150000 m
Positive in -3 direction

Deflections

¢ Absolute " FRelative to Bearn Minimum " FRelative to Beam Ends

Reset to Initial Units Done Units |Tonf,m.C *

Figura 83 - longarina secundaria - barra 831 - Momentos fletores
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End Length DOffzet [Location] Dizplay Optianz
Case |Case-EF’SH2 ﬂ M‘“: 775 ™ Scroll for Values
Step IE—j Display [DG_DDDDDDDDDDDn:} & Show Max
ltems |fwial PandT)  v|[Stepped | J-End: [Jr 4955

0.000000 m
[8.47500 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in Tonf-rm)

8.7 237 L9 147 8,74 B.48 .01 8,41 B.25| & 10 g'D‘JDLT"a':,“'d"]
—‘*«—1—1—«—#—;—»—»_!—}'””"‘

e e e e s e e e cwde ., DA
2P4E-B4 3.4%E- @5 27E - B8 7E -Bh 4F -Bh BOE-ER 4 IE-DF 79E- 06 MEMES G4 Positivein -1 direction

Resultant Avial Force

Axial
‘_ AL four
I at 6.00000 m
Resultant Tarsion
Torzion
[T
I at 8.47500 m

Fiezet ta Initial Units Done Uritz |Tonf,m C =

Figura B4 - longarina secundana - bara 831 - Esfor;os Axiais

End Length Offzet [Location) Dizplay Options

Case |Case-EF’SH2 ﬂ 1-End: | Jt 701 = Scroll for Values
Step |5 j Display [DﬁDDDIJDDDDDDDn:} @+ Show Max
Itemz  |Major (W2 and M3] * | | Stepped i J-End: |k G35
| J I _J 0.000000 rn
[8.00000 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)
Dist Load (2-dir)

i | T g
Cf W L ‘**-'U at B.50000 m
5.74 8.2r @.13 B.Gs &.37-08.86 B 13 | 6,27 5,54  Positive in -2 direction
Resultant Shear
Shear ¥2
r—"‘"' | 21800000 m
Fezultant Moment
Moment M3

k ‘ EE11E1 Tonkm

Deflections
Deflection [2-dir)
i 0.097286 m
I . at 4.00000 m
| Positive in -2 direction
i+ Abzaolute ™ Relative to Beam Minimum ™ Relative to Beam Ends

Fezet ta Initial Units Done Units |Tonf,m, C =+

Figura 83 - longarina secundaria - barra 560 - Momentos fletores
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End Length DOffzet [Location] Dizplay Optianz
Case |Case-EF’SH2 ﬂ M‘“: 701 ™ Scroll for Values
Step |5—j Display [DG.DDDDDDDDDDDn:} # Show Max
ltems |Minor (v3 and M2] ¥ |[Stepped | J-End: [Jt 595

0.000000 m
(500000 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

2.4 D 6.0 0.0 0.0 0.0 0.0 60 | og Dot lead(3-di

Cl T SN AN S A N Jrg S

U"I.I""'"U at 8.00000 m
@. 18 4.77E-04. B4E-B], 30E- 63, 78E -0, FIE-PA, 44E-GE. A5E-03 | 8,67 Positivein -3 direction

Resultant Shear

Shear ¥3
el
at 1.00000 m
Resultant Moment
Moment M2

J— | 5 B.00000 m

Neflertinns

Deflection [3-dir]
0000300 m

: 1 y &t 1.50000 m
\;—.———/’_—_\\ Positive in -3 direction

s Abzolute " Relative to Beam Minimum " Relative to Beam Ends

Reset ta Initial Units Dake Uritz |Tonf,m C =

Figura 86 - longarina secundaria - barra 560 - Momentos fletores

End Length Dffzet [Location) Digplay Options

Case |Case-EPSH2 LJ 1End: | e 701 = Scroll for Values
Step |5 j Dizplay [DdPDDDDDDDDDDIE & Show Max
Itemz | &wial (P and T) ¥ | |Stepped fus J-End: | Ji: 695
| J | _J 0.000000 m
[8.00000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torzgions in Tonf-rm)
Dist Load (1-dir)

267 L5211 @54 3 7HE-RELS4 L)) 1LE? |3.66 S
bl Af— e A — — — — — :
— e e de— —wo i— — a— | — 212:00000m
3.02E-B5 1. 17E-BE, 05F-05.59E-08.A3E-A9, 4FE-05,036-05. | IE-BRa&2E-0L  Positivein -1 direction
Resultant Axial Farce

Axial

i at 4.00000 m

Resultant Torzion

Torgion

| E.FAE-05 Torfm

Fezet ta Initial Units Done Unitz |Tonf,m C =

Figura 87 - longarina secundaria - barra 560 - Esforgos Axiais
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4. -RELATORIO DE ESFORGOS SOLICITANTES (carregamento Comb-MOVEIS)

MODELO: SFranciscoEPLO&-sch

4.1 - ESFORCOS NOS ARCOS

411 . -Arco cemral O

Figura 89 - 1/2 Arco central - Esforgos axiais
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End Length Offset [Location)

Case |Enmb-MDveis LI
ltems  |Major (v2 and M3) > | |Max/Min Enw =

I-End: |t 645
0.000000 m
[0, CoCo3 p)

J-End: |t 47
0.000000 m
[4.55024 m)

— Resultant Shear

Fezultant Moment

|

Fieset to Initial Units 1 Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

8.4463 Tonf
at 4.55024 m

-46.3070 Tonf
at 455024 m

Moment M3

238.31789 Tonf-m
at 4.55024 m

-12.24355 Tanf-m
at 0.00000 m

Uitz | Tornf, m. & =

Figura 90 - Elements do arce central 494 - Momentos fletcres

End Length Offset [Location)

Case IEnmb-Moveis L]
ltems |&wisl[PandT]  ~||MawMinEnw =]

I-End: |t 645
0.000000 m
[0, 002000 p)

JEnd: |t 47
0.000000 m
[4.55024 m)

~ Resultant Axial Force

Resultant Torzsion

Reszet ta Initial Units 1 Daone

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

03432 Tonf
at 455024 m

-497.7594 Tanf
at 4.55024 m

Torzion

13.5233 Tanfm
at 4.55024 m

-19.52328 Tanf-m
at 4.55024 m

Uritz | Torf, m. &

Figura 971 - Elemments de arce central 494 - Esforcos Axiais
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End Length Offset [Location)

Case |Enmb-MDveis _'_I |-End: |JE B43

ltems  |Major (v2 and M3) > | |Max/Min Enw = [DljDuDuDuDuDanZ?

J-End:|Jt 44
0.000000 m
(3.96198 m]

— Resultant Shear

 Resultant boment -

Reset ta Initial Units J Done

Digplay Options
= Scrall far Values
* Show Max

Shear W2

245116 Tonf
at 396198 m

-29.3045 Tonf
ak1.87532 m

Moment M3

17773868 Tonfm
&k 1.87532 m

-164.65433 Tanfm
&t 0.00000 m

Uritz | Tenf, m. & =

Figura 92 -Elemente 4o arce central 492 - Momentos fletores

 End Length Offzet [Location)

Case ]Enmb-Moveis L] |-End: [Jt E43

hems [dsial Pand T) =] [MasMinErw ] e
JEndt | B4
0,000000 m

[3.96198 m)

~ Resultant dwial Force —

Fezultant Torsion

Reset ta Initial Units ] Done

~ Dizplay Options
 Scrall for Values
o Show bdax

Axial

0.3474 Tonf
ak 396138 m

-439.1531 Tant
at 396198 m

Torzion

2096276 Tanfm
ak 396138 m

-20.96271 Tanf-m
at 1.93093 m

Units |Tonf,m,C =

Figura 93 - Elemento do arco central 492 - Esforcos Axiais
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End Length Offset [Location)

Case |Enmb-MDveis _'_I |-End: |JK 137

ltems  |Major (v2 and M3) > | |Max/Min Enw = [DljDuDuDuDuDanZ?

J-End:|Jr: B42
0.000000 m
(3.96300 m]

— Resultant Shear

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

23.5452 Tonf
at 3.96300 m

-28.8341 Tonf
at 098167 m

Moment M3

247.09771 Tonf-m
at 0.93167 m

-203.454171 Tonf-m
at 0.00000 m

Uitz | Tornf, m. & =

Figura 94 - Elements do arce central 490 - Momentos fletcres

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: |JK 137

ltems |&wisl[PandT]  ~||MawMinEnw =] [DljDuDuDuDuDanZ?
JEnd: ]Jt: E42

0.000000 m

[3.96300 m)

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

03377 Tonf
at 396300 m

-477 6543 Tanf
at 3.96300 m

Taorzion

20.33093 Tanfm
&t 3.96300 m

-20.23059 Tanf-m
at 3.96300 m

Units |Tonf,m,C

Figura 95 - Elements do arce central 490 - Esforcos Axials
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End Length Offset [Location)

Case |Enmb-MDveis LI I-End: [JE 140

ltems  |Major (v2 and M3) > | |Max/Min Enw = [DljDuDuDuDuDanZ?

J-End: |Jt B41
0.000000 m
(3.96280 m]

— Resultant Shear

|

Fezultant Moment

Fieset to Initial Units 1 Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

22.5587 Tonf
at 3.96280 m

-32.7587 Tonf
at 0.45912 m

Moment M3

250.90437 Tonf-m
at 0.45912 m

-216.95036 Tonf-m
at 396280 m

Uitz | Tornf, m. & =

Figura 95 - Elemento do arce central 488 - Momentos fletcres

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: |JE 140

ltems |&wisl[PandT]  ~||MawMinEnw =] [DljDuDuDuDuDanZ?
JEnd: |t B4

0.000000 m

[3.96250 m)

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

03275 Tonf
at 396280 m

-453.1313 Tanf
at 3.96280 m

Taorzion

2087192 Tanfm
at 0.45912 m

-20.87152 Tanf-m
at 045912 m

Units |Tonf,m,C

Figura 97 - Elements do arce central 488 - Esforcos Axials
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End Length Offset [Location)

Case |Enmb-MDveis _'_I I-End: [JE 143

ltems  |Major (v2 and M3) > | |Max/Min Enw = [DljDuDuDuDuDanZ?

J-End: | Jr: E40
0.000000 m
(3.96143 m]

— Resultant Shear

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

225812 Tonf
at 396143 m

-36.5933 Tonf
at 0.18034 m

Moment M3

205.87391 Tonf-m
4t 0.13034 m

-185.38394 Tonf-m
at 396143 m

Uitz | Tornf, m. & =

Figura 98 - Elements do arce central 486 - Momentos fletcres

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: |JE 143

ltems |&wisl[PandT]  ~||MawMinEnw =] [DIjUDDDDDDDDDDr;?
JEnd: ]Jt: E40

0.000000 m

(3.96143 m]

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

03235 Tonf
at 396143 m

-445.9480 Tanf
at 396143 m

Taorzion

31.12298 Tanfm
&t 0.13034 m

-31.12258 Tonf-m
at 0.13034 m

Units |Tonf,m,C

Figura 99 - Elements do arce central 486 - Esforcos Axials
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= End Length Offzet [Location]) | — Digplay Options
Case iEnmb-Moveis _'_I |-E ik ]Jt: 146 € Serall for Yalues
[terms ]Maior [v2 and k3] :J iMar:.f'Min Erw _:] [DIjDDDDDDDDDDDnI;? * Show Max
JEnd: IJt: £33
0.000000 m
[3.95886 m)
— Resultant Shear
Shear ¥2
| ' 23 2087 Tonf
at 395886 m
| -39.7049 Tonf
at 0.04433 m
Fezultant Mament -
| 1 Moment M3
14727453 Tonf-m
at 0.04433 m
-127.42333 Tonf-m
l at 395886 m
Fieset to Initial Units i Done Uritz | Tonf, m, C ']

Figura 100 - Elemente de arco central 484 - Momeantos fletores

End Length Dftset [Location] |  Display Options
Case | Comb-Maveis ;] |-End: ‘Jt 146 " Scroll for Values
lems |Asial(PandT) | |Max/MinEny ¥ | ?flutlljﬂl:il]%][?r:] & Show Max
J-End: |J- B33
0.000000 m
[3.9588E m)
Resultant &:al Force
Amial
| | 0.3236 Tonl
at 0.04433 m
I -
at 395886 m
- Resultant Torsion
Torsion
35.91978 Tonk-m
at0.04433 m
-35.91978 Tanf-m
at 0.04433 m

Reset ta Initial Urits

Daone

nits |T|:ml, m, C *’l

Figura 101 - Elements d& arco central 484 - Esforcos Axiais
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4.1.2 - Arco lateral (Y+)

#

Figura 103 - 1/2 Arco lateral - Esforgos axiais
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End Length Offset [Location)

Case |Enmb-MDveis _'_I
ltems  |Major (v2 and M3) > | |Max/Min Enw =

I-End: |Jt 630
0.000000 m
[0, Qo223 r)

J-End: |t 92
0.000000 m
[4.55024 m)

— Resultant Shear

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

4.9417 Tonf
at 4.55024 m

-25.4983 Tonf
at 455024 m

Moment M3

158.44833 Tonf-m
at 4.55024 m

-37.53896 Tonf-m
at 0.00000 m

Uitz | Tornf, m. & =

Figura 104 - Elemente de arco lateral 470 - Momeantos fletores

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: |JK B30

ltems |&wisl[PandT]  ~||MawMinEnw =] [DljDuDuDuDuDanZ?
J-End: ]Jt: g2

0.000000 m

[4.55024 )

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1

Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

14.2515 Tonf
at 455024 m

-247.0080 Tanf
at 4.55024 m

Taorzion

15.82436 Tanfm
at 4.55024 m

-14.24369 Tanf-m
at 4.55024 m

Units |Tonf,m,C

Figura 1053 - Elements do arco lateral 470 -Esforgos Axials
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End Length Offset [Location)

Case |Enmb-MDveis _'_I |-End: | K 628

ltems  |Major (v2 and M3) > | |Max/Min Enw = [DljDuDuDuDuDanZ?

J-End:|Jr: 623
0.000000 m
(3.96198 m]

— Resultant Shear

|

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

12.5366 Tonf
at 396138 m

-16.0830 Tonf
at 1.87532 m

Moment M3

129.00236 Taonf-m
ak1.87532 m

-114.55120 Tonf-m
at 0.00000 m

Uitz | Tornf, m. & =

Figura 106 - Elemente de arco lateral 468 - Momeantos fletores

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: | JK 628

ltems |&wisl[PandT]  ~||MawMinEnw =] [DIjUDDDDDDDDDDr;?
J-End: ]Jt: 529

0.000000 m

(3.96198 m]

~ Resultant Axial Force

Rezultant Torsion

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

14,2182 Tonf
4t 1.98033 m

-247.9711 Tanf
ak 396138 m

Torzion

16.90015 Tanfm
ak 396138 m

-15.48237 Tonf-m
at 396198 m

Units |Tonf,m,C

Figura 107 - Elements do arco lateral 468 - Esforcos Axials
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End Length Offset [Location)

Case |Enmb-MDveis _'_I |-End: |JK 138

ltems  |Major (v2 and M3) > | |Max/Min Enw = [DljDuDuDuDuDanZ?

J-End: | Jr 627
0.000000 m
(3.96300 m]

— Resultant Shear

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

13.3176 Tonf
at 3.96300 m

-14.3530 Tonf
at 098167 m

Moment M3

153.15113 Tonf-m
at 0.93167 m

-136.18872 Tonf-m
at 0.00000 m

Uitz | Tornf, m. & =

Figura 108 - Elemente do arco lateral 465 - Momentos fletores

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: |JK 138

ltems |&wisl[PandT]  ~||MawMinEnw =] [DIjUDDDDDDDDDDr;?
J-End: ]Jt: 527

0.000000 m

(3.96300 m]

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

13,7638 Tonf
at 396300 m

-238.5342 Tanf
at 3.96300 m

Taorzion

16.753587 Tanfm
&t 3.96300 m

-15.16347 Tanf-m
at 396300 m

Units |Tonf,m,C

Figura 109 - Elements do arco lateral 466 - Esforcos Axials
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End Length Offset [Location)

Case |Enmb-MDveis _'_I I-End: [JE 141

ltems  |Major (v2 and M3) > | |Max/Min Enw = [DljDuDuDuDuDanZ?

J-End:|Jt 26
0.000000 m
(3.96280 m]

— Resultant Shear

|

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

12.9288 Tonf
at 3.96280 m

-16.4600 Tonf
at 0.45912 m

Moment M3

153.23851 Tonf-m
at 0.45912 m

-141.55658 Tonf-m
at 396280 m

Uitz | Tornf, m. & =

Figura 110 - Elemente de arco lateral 464 - Momeantos fletores

End Length Offset [Location)

Case IEnmb-Moveis L] I-End: |JE 141

ltems |&wisl[PandT]  ~||MawMinEnw =] [DIjUDDDDDDDDDDr;?
J-End: ]Jt: 526

0.000000 m

(3.96280 m]

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

13.2893 Tonf
at 396280 m

-229.6338 Tanf
at 3.96280 m

Taorzion

16.88207 Tanfm
at 0.45912 m

-15.24504 Tanf-m
at 045912 m

Units |Tonf,m,C

Figura 111 - Elemeants do arco lateral 464 - Esforcos Axials
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End Length Offset [Location)

Case |Enmb-MDveis _'_I |-End: |Jr 144

ltems  |Major (v2 and M3) > | |Max/Min Enw = [DljDuDuDuDuDanZ?

J-End:|Jr 25
0.000000 m
(3.96143 m]

— Resultant Shear

|

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

13.3252 Tonf
at 396143 m

-19.1864 Tonf
at 0.18034 m

Moment M3

131.88070 Tonf-m
at 0.13034 m

-119.94065 Tonf-m
at 396143 m

Uitz | Tornf, m. & =

Figura 112 - Elemente de arco lateral 462 - Momentos fletores

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: |JK 144

ltems |&wisl[PandT]  ~||MawMinEnw =] [DIjUDDDDDDDDDDr;?
J-End: ]Jt: 525

0.000000 m

(3.96143 m]

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

13.0441 Tonf
at 396143 m

-223.0022 Tanf
at 396143 m

Taorzion

23.95545 Tanfm
at 0.18034 m

-23.05653 Taonf-m
at 0.12034 m

Units |Tonf,m,C

Figura 113 - Elemeanto do arco lateral 462 - Esforcos Axials
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End Length Offset [Location)

Case |Enmb-MDveis _'_I
ltems  |Major (v2 and M3) > | |Max/Min Enw =

I-End: |t 147
0.000000 m
[0, CoCo23 p)

J-End: |t 524
0.000000 m
[2.95886 m)

— Resultant Shear

|

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

13.9831 Tonf
at 3.95886 m

-21.7338 Tonf
at 0.04433 m

Moment M3

34.80306 Tanf-m
4k 0.04433 m

-81.12336 Taonf-m
at 395886 m

Uitz | Tornf, m. & =

Figura 114 - Elemente de arco lateral 460 - Momeantos fletores

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: [JE 147

ltems |&wisl[PandT]  ~||MawMinEnw =] [DljDuDuDuDuDanZ?
JEnd: ]Jt: E24

0.000000 m

[3.95855 m)

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1

Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

13,2693 Tonf
at 0.04433 m

-218.8314 Tanf
at 3.95886 m

Taorzion

26.88353 Tanfm
4t 0.04433 m

-26.73384 Tonf-m
at 0.04433 m

Units |Tonf,m,C

Figura 1153 - Elements do arco lateral 460 - Esforcos Axials
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4.2 -ESFORCOS NAS LONGARINAS PRINCIPAIS

4.2.1 -Llongarina principal central
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Figura 116 - 1/2 Longarina principal central - 1/2 se¢&o - barra 733 - Momentos Fletores
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Figura 117 - 1/2 Longarina principal central - 1/2 secéo - barra 733 -Esforgos Axiais
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End Length Offset [Location)

I-End: |t BE2
0.000000 m
[0, Qo223 p)

J-End: |t 4120
0.000000 m
[45. 00000 m)

= _

ltems  |Major (v2 and M3) > | |Max/Min Enw =

Case |Enmb-MDveis

— Resultant Shear

| |
l |
~ Resultant boment -
| |

Fieset to Initial Units 1 Done

Digplay Options
= Scrall far Values
* Show Max

Shear W2

15.9668 Tonf
at 41.00000 m

-26.0322 Tonf
&t 2.00000 m

Moment M3

118.67183 Tonf-m
At 18 MONON m

-83.87312 Tonf-m
at 25.00000 m

Uitz | Tornf, m. & =

Figura 118 - Lengaring principal central - barra 733 - Momentos fletores

End Length Offset [Location)

I-End: |J1 BE2
0.000000 m
[0, 002000 p)

JEnd: | Jt: 4120
0.000000 m
[45. 00000 m)

id

ltems  |Minar [¥3 and M2) > | |Max/MinEnw = |

Case IEnmb-Moveis

 Resultant Shear

Resultant Moment-

Reszet ta Initial Units 1 Daone

Dizplay Options
7 Scroll for Yalues
o Show b ax

Shear ¥3

10.6652 Tonf
at 4200000 m

10,5300 Tonf
at 41.00000 m

Moment M2

E.583287 Tonfm
at 41.00000 m

-6.39574 Tonf-m
at 41.00000 m

Uritz | Torf, m. &

Figura 119 - Lengaring principal central - barra 733 - Momentos fletores
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End Length Offset [Location)

I-End: |t BE2
0.000000 m
[0, Qo223 p)

J-End: |t 4120
0.000000 m
[45. 00000 m)

=
:HMar:.f’Min Erw L]

Case |Enmb-MDveis

ltems | Axisl [P and T)

— Resultant Axial Force

Rezultant Torsion

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Axial

168.3593 Tonf
at 22.00000 m

-92.7105 Tonf
at 25.00000 m

Torzion

0.00301 Tanf-m
at 43.00000 m

-0.00304 Tont-m
at 44.00000 m

Uitz | Tornf, m. & =

Figura 120 - Lengaring principal central - barra 733 — Esforcos Axiais
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4.2.2 - Llongarinas principais laterais
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Figura 122 -1/2 Longarinas principais laterais - 1/2 se¢bo - barras 847 e 334 - Esforgos Axiais
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End Length Offset [Location)

I-End: |JE 1103
0.000000 m
[0, Qo223 r)

J-End |t 93
0.000000 m
[45. 00000 m)

= _

ltems  |Major (v2 and M3) > | |Max/Min Enw =

Case |Enmb-MDveis

— Resultant Shear

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

10.6931 Tonf
at 41.00000 m

-12.8706 Tonf
at 2.00000 m

Moment M3

80.9744E Tanfm
4t 18.00000 m

-B0.16324 Tanf-m
at 17.00000 m

Uitz | Tornf, m. & =

Figura 123 - Lengarina principal lateral - barra B47 - Momentos fletores

End Length Offset [Location)

I-End: |JE 1103
0.000000 m
[0, 002000 p)

J-End: ]Jt: 93
0.000000 m
[45. 00000 m)

= _

ltems  |Minar [¥3 and M2) > | |Max/MinEnw = |

Case IEnmb-Moveis

 Resultant Shear

Resultant Moment-

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Shear ¥3

E.3195 Tonf
at 41.00000 m

-7.3322 Tont
at 42.00000 m

Moment M2

4.54434 Tonf-m
at 43.00000 m

-4 71767 Tonf-m
at 41.00000 m

Units |Tonf,m,C

Figura 124 - Longarina principal lateral - barra 847 - Momentos fletores
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End Length Offset [Location)

I-End: |JE 1103
0.000000 m
[0, Qo223 r)

J-End |t 93
0.000000 m
[45. 00000 m)

=
:HMar:.f’Min Erw L]

Case |Enmb-MDveis

ltems | Axisl [P and T)

— Resultant Axial Force

Fezultant Torsion

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Axial

137.0018 Tonf
at 22.00000 m

-78.5661 Tonf
at 22.00000 m

Torzion

0.00664 T anf-m
4t 5.00000 m

-0.00533 Tonf-m
at 45.00000 m

Uitz | Tornf, m. & =

Figura 125 - Lengarina principal lateral - barra B47 - Esforcos Axials

End Length Offset [Location)

I-End: |Jt 180
0.000000 m
[0, 002000 p)

J-End: ]Jt: 4035
0.000000 m
[45. 00000 m)

= _

ltems  |Major [(v2 and M3] | |Max/MinEnw = |

Case IEnmb-Moveis

 Resultant Shear

Fezultant Moment

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Shear W2

12,4295 Tonf
at 41.00000 m

17,7961 Tonf
&t 2.00000 m

Moment M3

54.31928 Tanfm
at 20.00000 m

-60.20038 Tanf-m
at 17.00000 m

Units |Tonf,m,C

Figura 126 - Longaring principal lateral - barra 334 - Momentos fletores
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End Length Offset [Location)

I-End: |Jt 180
0.000000 m
[0, CoCo23 p)

J-End: |t 4085
0.000000 m
[45. 00000 m)

= _

ltems  |Minor (v3 and M2) | |Max/Min Enw = |

Case |Enmb-MDveis

— Resultant Shear

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥3

8.7807 Tonf
at 42.00000 m

-8.3322 Tont
at 41.00000 m

Moment M2

5.55044 Tonf-m
at 41.00000 m

-5.13818 Tont-m
at 43.00000 m

Uitz | Tornf, m. & =

Figura 127 - Lengarina principal lateral - barra 334 - Momentos fletores

End Length Offset [Location)

I-End: |Jt 180
0.000000 m
[0, 002000 p)

J-End: ]Jt: 4035
0.000000 m
[45. 00000 m)

#
lHMar:.f'Min Erw ‘:J

Case IEnmb-Moveis

ltems | &xisl [P and T)

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1 Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

1520763 Tanf
at 21.00000 m

-81.4307 Tonf
at 25.00000 m

Taorzion

0.00617 Tonf-m
at 33.00000 m

-0.00660 Tonf-m
at 35.00000 m

Units |Tonf,m,C

Figura 128 - Longatina principal lateral - barra 334 - Esforcos Axials
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4.3 - ESFORCOS NAS TRANSVERSINAS

- Transversina
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- transversinas - Momentos fletores

Figura 129
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Figura 130 - Transversinas - Esforgos Axiais
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End Length Offset [Location) Digplay Options

Case |Enmb-MDveis LI I-End: |JE 5330 € Serall for Yalues
[terms ]Maior [v2 and k3] :J 1Ma>:.f’Min Erw L] [DIjDDDDDDDDDDDnI;? *  Show Max
JEnd: |t 5331
0.000000 m
[11.35000 rm)
— Resultant Shear
Shear W2
9.0745 Tonf
at 10.67500 m
71481 Tonf
at 2.37500 m
~ Resultant boment -
Moment M3
45,08562 Tonf-m
at B.06833 m
-25.00762 Tonf-m
at11,35000 m

Reset ta Initial Units J Done Uritz | Tenf, m. & =

Figura 137 -Transversina 306 - Moementes fletores

End Length Offset [Location] — Display Options

Case ]Comb-Moveis L] |-End: |Jt 5330 & Scroll for Values
hems [Minor (V3 andM2) | [MaxMinEnv =] e & Show Max
J-End: [JE 533
0.000000 m
(11.35000 m)
Resultant Shear—
Shear ¥3
E.9134 Tanf
at 11.35000 m
-6.5732 Tonf
at 11.35000 m
Resultant Marment -
Moment M2
2 64971 Tonf-m
at 9.21500 m
-2.59139 Tonf-m
at 8.21500 m

Reset ta Initial Units ] Done Units |Tonf,m,C =

Figura 132 - Transversina 508 - Momentos fletores
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End Length Offset [Location) Digplay Options

Case |Enmb-MDveis LI I-End: |JE 5330 € Serall for Yalues
[terms I.-’-‘n.:-tial [FPandT] :HMar:x’MinEnvL] [DIjDDDDDDDDDDDnI;? * Show Max
J-End: [Jt: 5331
0.000000 m

[11.35000 rn)

— Resultant Axial Force

Axial

82,4105 Tonf
at 6.06833 m

| | -39.1002 Tork
at11.10000 m

~ Resultant Tarsion

T Torsion
0.00526 Tonf-m
—| at 0.25000 m
-0.00455 Tanf-m
&t 1110000 m

Reset ta Initial Units J Done Uritz | Tenf, m. & =

Figura 133 - Transversina 506 - Esforcos Axiais

End Length Offset [Location] — Display Options

Case ]Comb-Moveis L] |-End: |Jt B97 & Scroll for Values
[tems IMainl M2 and k3] :_J |Ma>:.n"Min Env _'_J [DIjDDDDDDDDDDDn:q *  Show Max
JEnd: |t 538
0.000000 m

[11.25000 )

Resultant Shear—

Shear W2

91322 Tonf
&t 10.67500 m

-7.6367 Tont
| at 2.37500 m

Fezultant Moment

Moment M3

52.69473 Tanfm
at 6.06833 m

| -25.74313 Tonf-m
at 11.35000 m

Reset ta Initial Units ] Done Units |Tonf,m,C =

Figura 134 - Transversina 503 - Momentos fletores
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End Length Offset [Location) Digplay Options

Case |Enmb-MDveis LI I-End: |Je 697 € Serall for Yalues
Iterms ]Minor [V3 and M2) :HMar:x’MinEnvL] [DIjDDDDDDDDDDDnI;? * Show Max
J-End: |Jt 98
0.000000 m

[11.35000 rn)

— Resultant Shear

Shear ¥3

7.7569 Tonf
at 11.35000 m

-7.8126 Tont
4k 1110000 m

~ Resultant boment -

Moment M2

297471 Tonfm
&t 3.21500 m

-2.99338 Tonf-m
&k 3.21500 m

Reset ta Initial Units J Done Uritz | Tenf, m. & =

Figura 135 -Transversina 503 - Momentes fletores

End Length Offset [Location] — Display Options

Case ]Comb-Moveis L] |-End: |Jt B97 & Scroll for Values
hems [AwialPandT) ] |MaxMinEnv =] e & Show Max
JEnd: |t B3B8
0.000000 m

[11.25000 )

Rezultant &xial Force —

Axial

94,3911 Tonf
at B.0GE33 m

-41.1052 Tonf
at11.10000 m

|

Fezultant Torsion

Torzion

0.00472 Tanf-m
at 0.25000 m

-0.00476 Tont-m
at 0.25000 m

Reset ta Initial Units ] Done Units |Tonf,m,C =

|

Figura 136 - Transversina 503 - Esforcos Axiais
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4.4 - ESFORCOS NAS LONGARINAS SECUNDARIAS

- Longarinas secundarias

4.4.1

=

Figura 137 - 1/2 tabuleire longitudinal - 1/2 tabuleiro transversal - longarinas secundarias - Momentos fletores

=100

Figura 138 - 1/2 tabuleiro longitudinal - 1/2 tabuleiro transversal - longarinas secundarias - Esforgos Axiais
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Figura 139 - 1/2 tabuleiro longitudinal de uma linha de longarinas secundarias - Momentos Fletores
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Figura 140 - 1/2 tabuleiro longitudinal de uma linha de longarinas secundarias - Esforgos Axiais
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End Length Offset [Location)

Case |Enmb-MDveis LI
ltems  |Major (v2 and M3) > | |Max/Min Enw =

I-End: |t 725
0.000000 m
[0, QT3 p)

J-End: |t 4955
0.000000 m
[2.47500 m)

— Resultant Shear

Fezultant Moment

|

Fieset to Initial Units 1 Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥2

2.2576 Tonf
at 8.00000 m

-1.5658 Tonf
at 1.00000 m

Moment M3

4.94603 Tonf-m
&t 3.00000 m

370112 Tont-m
at 8.00000 m

Uitz | Tornf, m. & =

Figura 141 -lengarina secundaria - barra 837 - Momentos fletores

End Length Offset [Location)

Case IEnmb-Moveis L]
ltems  |Minar [¥3 and M2) > | |Max/MinEnw = |

I-End: |1 725
0.000000 m
[0, 002000 p)

JEnd: |Jt 4955
0.000000 m
[8.47500 m)

 Resultant Shear

|

Resultant Moment-

Reset ta Initial Units 1

Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Shear ¥3

1.6935 Tonf
at 8.47500 m

-1.0443 Tonf
&t 1.00000 m

Moment M2

0.46417 Tonf-m
&t 1.00000 m

-0.56518 Tonf-m
at 0.00000 m

Units |Tonf,m,C

Figura 142 - lzngatina secundatia - barra 837 - Momentos fletores
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End Length Offset [Location)

Case |Enmb-MDveis _'_I |-End: |JK 725

ltems |&wisl(PandT] > ||MawMinEnwe =] [DIjDDDDDDDDUDun:]
JEnd: [t 4355
0.000000 m

[2.47500 )

— Resultant Axial Force

Fezultant Torsion

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Axial

30.4308 Tonf
at 4.00000 m

-26.0517 Tonf
at 8.47500 m

Torzion

0.00061 Tanf-m
4t 1.00000 m

-0.00037 Tont-m
at B.00000 m

Uitz | Tornf, m. & =

Figura 143 - lengarina secundaria - karra 837 - Esforcos Axiais

End Length Offset [Location)

Case IEnmb-Moveis L]
ltems  |Major [(v2 and M3] | |Max/MinEnw = |

I-End: |Jt 701
0.000000 m
[0, 002000 p)

J-End: ]Jt: £95
0.000000 m
[8.00000 rm)

 Resultant Shear

Resultant Moment-

Reset ta Initial Units 1

Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Shear W2

1.7826 Tonf
at 8.00000 m

-1.7813 Tont
&t 1.00000 m

Moment M3

5.21000 T onf-m
at 4.00000 m

-2.67041 Tonf-m
at 7.00000 m

Units |Tonf,m,C

Figura 144 - lzngatina secundaria - barra 550 - Momentos fletores
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End Length Offset [Location)

Case |Enmb-MDveis _'_I |-End: |Jr 701

ltems  |Minor (v3 and M2) | |Max/Min Enw = | [DljDuDuDuDuDanZ?

J-End: | Jr B35
0.000000 m
(8.00000 m]

— Resultant Shear

Fezultant Moment

Fieset to Initial Units i Done

Digplay Options
= Scrall far Values
* Show Max

Shear ¥3

1.2391 Tonf
at 1.00000 m

-1.2526 Tonf
at 8.00000 m

Moment M2

0.67873 Tanf-m
4t 8.00000 m

-0.55224 Tont-m
at 7.00000 m

Uitz | Tornf, m. & =

Figura 145 - langarina secundaria - karra 560 - Momentos fletores

End Length Offset [Location)

Case IEnmb-Moveis L] |-End: |JK 01

ltems |&wisl[PandT]  ~||MawMinEnw =] [DIjUDDDDDDDDDDr;?
J-End: ]Jt: B35

0.000000 m

(8.00000 m]

~ Resultant Axial Force

Resultant Torzsion

Reset ta Initial Units 1

Done

Dizplay Options
7 Scroll for Yalues
o Show b ax

Axial

34.9691 Tonf
at 4.00000 m

-11.7614 Tonf
&t 1.00000 m

Taorzion

0.00031 Tonf-m
&t 7.00000 m

-0.00082 Tonf-m
at 2.00000 m

Units |Tonf,m,C

Figura 145 - lzngatina secundaria - barra 560 - Esforcos Axials

197




5. - RELATORIO DE ESFORGCOS SOLICITANTES (carregamento Case-Temperatura)

MODELO: SFranciscoEPLO8-sch

5.1 -ESFORGCOS NOS ARCOS

5.1.1 - Arco central

=l0/x]

Figura 147 - 1/2 Arco central - Momentos fletores

'ﬂ: =[0fx]

Figura 148 - 1/2 Arco central - Esforgos axiais

198



End Length DOffzet [Location] Dizplay Optianz

Case |Case-Temperatura ﬂ 1-End: | Jt- E45 ™ Scroll for Values
Items |Maior (W2 and M3] ﬂ |Single wvalued LJ [DGDDDDDDDDDDDn:} % Show Max
J-End: |J 47
0.000000 rm
[4.56024 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

Dist Load (2-dir)
A [&27 4 0o Tont/m
C l‘ at 4.56024 m
1.48 | 148 Positive in -2 dirsction
Fizsullant Shean
Shear ¥2
‘ at 4.56024 m
Resultant Moment
Moment M3
I at 4.56024 m
Deflections
Deflection [2-dir]
et ee——e o -0.000294 m
o at 0.00000 m
Positive in -2 direction
" Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Fezet ta Initial Units Done Units |Tonf,m, C =

Figura 143 - Elemento do arco central 494 - Momentos fletores

End Length Dffzet [Location) Dizplay Options

Caze |Caee-T smpsratura ﬂ 1-Ernd. [ Jt G45 ¢ Seroll for Values
Items |Axial [FandT] j ISingIe wvalued LJ [DD'DDDDDDDDDDDHI;? & Show Max
J-End: |k 47
0.000000 m
[4.55024 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orgions in Tonf-m)
Dist Load [1-dir]

{ﬁ | ﬂ 0.000 Tonf/m
Ay | — At455024m
1.23E-B% 1.2%6-G  Positive in -1 direction
Resultant Axial Force
Axial
i at 4.55024 m
Resultant Tarsion
Torsion
| 1.230E-09 Tonf-m
i at 4.55024 m

Reszet to Initial Units Done Units |Tonf,m, C =+

Figura 150 - Elemento do arco central 454 - Esforcos Axiais
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End Length DOffzet [Location] Dizplay Optianz

Case |Case-Temperatura ﬂ 1-End: | Jt- E43 ™ Scroll for Values
Itemms |Maior (W2 and M3) ﬂ |Single walued ﬂ [DGDDDDDDDDDDDn:} % Show Max
J-End: |Jt E44
0.000000 rm
[3.96198 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

n = Dist Load (2-dir)
a,83 ,I.J.M | 4.82 0,000 Tarf/m
C l‘ at 396198 m
0.7 | |.ap  Positive in -2 dirsction
Resultant Shear
Shear ¥2
‘ at 296198 m
Resultant Moment
Moment M3
‘ -4.02938 Taonf-m
I at 396198 m
Deflections
Deflection [2-dir]
-0.000525 m
at 0.00000 m
Positive in -2 direction
" Absolute ™ Relative to Beam Minimum ™ Relative to Beam Ends

Fezet ta Initial Units Done Units |Tonf,m, C =

Figura 131 - Elemento do arco central 452 - Momentos fletores

End Length Offset [Location) Dizplay Options

Casze |Ease-Temperatura ﬂ 1-End |- 543 " Scroll for Values
|tems |A:-cial [FandT] ﬂ |Single wvalued LJ [DD'DD%DDDDDDDHZ? & Show Max
J-End: [Jr Bd4
0.000000 m
[3.96798 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
Dist Load [1-dir]

Eﬁ E | Ef 0.000 Tanfém
s — | — At35613Em
1.13E-8% 4.47E- 15 1.33£-@5  Positivein 1 dircclian
Resultant Axial Force
Axial
at1.87532 m
Resultant Torsion
Torsion
1.333E-09 Tonf-m
at 1.87832 m

Rezet to Initial Units Done Units |Tonf,m, C =

Figura 152 - Elemento do armco central 452 - Esforcos Axiais
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End Length DOffzet [Location] Dizplay Optianz

Case |Case-Temperatura ﬂ 1End: | Jr 137 ™ Scroll for Values
Itemms |Maior (W2 and M3) ﬂ |Single walued ﬂ [DGDDDDDDDDDDDn:} % Show Max
J-End: |Jt 42
0.000000 rm
[3.96300 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

= Dist Load (2-dir)
% TME {A 22 1,000 Tonkm
: ) at 3.96300 m
@11 l‘ 06" | B.as  Positive in -2 dirsction
Resultant Shear
Shear ¥2
at 098167 m
Resultant Moment
Moment M3
o | at 3.96300 m
Deflections
Deflection [2-dir]
-0.000794 m
at 0.00000 m
Positive in -2 direction
" Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Fezet ta Initial Units Done Units |Tonf,m, C =

Figura 153 - Elemento do arco central 490 - Momentos fletores

End Length Offset [Location) Dizplay Options

Casze |Ease-Temperatura ﬂ 1-End | e 137 " Scroll for Values
|tems |A:-cial [FandT] ﬂ |Single wvalued LJ [DD'DD%DDDDDDDHZ? & Show Max
J-End: [Jr B42
0.000000 m
[3.96300 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
Dist Load [1-dir]

Eﬁ El._EE | ﬁ' 0.000 Tanfém
—_ — I — at 3.96300 m
3.77E-1@ | F3E-B7 1.35E- 0% Pozitive in 1 dircction
Resultant Axial Force
Axial
at 098167 m
Resultant Torsion
Torsion
| 1.353E-03 Tonf-m
i at 3.96300 m

Rezet to Initial Units Done Units |Tonf,m, C =

Figura 154 - Elemento do amo central 430 - Esforcos Axiais

201



End Length DOffzet [Location]

Dizplay Optianz
™ Seroll for Values
% Show Max

Dist Load (2-dir)
0.000 Tanfdm
at 395280 m

Case |Case-Temperatura ﬂ 1End: |JE 140
Itemms |Maior (W2 and M3) ﬂ |Single walued LJ [DD'DDDDDDDDDDD;}
JEnd: [Jr 41
0.000000 m
[3.96280 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)
@.45 TE.JE | 8,08
@17 b.@% I B.15

Resultant Shear

Resultant Moment

Deflections

h
|

" Absolute

Fezet ta Initial Units

" Relative to Beam Minimum

Done

™ Relative to Beam Ends

Pasitive in -2 direction

Shear ¥2
0.16E9 Tonf
at 045912 m

Moment M3
-0.61523 Tonf-m
at 0.45912 m

Deflection [2-dir]
-0.001163 m

at 0.00000 m
Positive in -2 direction

Units |Tonf,m, C =

Figura 155 - Elemento do arco central 488 - Momentos fletores

End Length Offset [Location)
1-End: | Jt: 140

Case | Casze-Temperatura LJ

Dizplay Options
™ Scroll for Values
* ShowMar

Dist Load [1-dir]
0.000 Tonf/m
at 396280 m

Positive in 1 dircction

|temsz |A:-cial [FandT) LJ |Single valued LJ [DG.DDDDDDDDDDDn;?
J-End: |k B4
0.000000 rm
[3.96280 m]
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
2.51 B.13 | 2
1. 1@E-B%  F.R3IE-1@ J.78E- 1@

Resultant Axial Force

Resultant Torsion

Rezet to Initial Units Done

Axial
2 E405 Tanf
at 3.96280 m

Torsion
-1.101E-03 Tonf-m
at 045312 m

Units |Tonf,m, C =

Figura 156 - Elemento do amo central 488 - Esforcos Axiais
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End Length DOffzet [Location] Dizplay Optianz

Case |Case-Temperatura ﬂ 1End: | Jt 143 ™ Scroll for Values
Itemms |Maior (W2 and M3) ﬂ |Single walued LJ [DGDDDDDDDDDDDn:} % Show Max
J-End: | Jt G40
0.000000 rm
[3.96143 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)
Dist Load (2-dir)

o E T@.aa i @59 0,000 Tonf/m
: at 396143 m
T gkﬁgj '!’ B.a  Positive in -2 direction
Resultant Shear
Shear ¥2
l 0.2137 Toni
0 | s HlB0sn
Resultant Moment
Moment M3
I 055
! at 0.18034 m

Deflections
Deflection [2-dir]
-0.001630 m
at 0.00000 m
Positive in -2 direction
" Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Fezet ta Initial Units Done Units |Tonf,m, C =

Figura 157 - Elemento do arco central 486 - Momentos fletores

End Length Dffzet [Location) Dizplay Options

Case |Case-Temperatura LJ 1End: | Jt 143 ™ Scroll for Values
Items |A:-cia| [PandT) ﬂ |Single valued LJ [DGDDDDDDDDDDDn:} &  Shaow Max
J-End: | Jt: G40
0.000000 rn
[3.96143 m)

Fruialent | nads - Free Bade Miagram [Cancentrated Freees in Tonk, Cancentrated Toesdons in Tonf-m)

Dist Load [1-dir]

Eﬁ E_m | E_f 0.000 Tonf/m
Sz o™y, & 396143 m
1.J8E-B8 72~ |0 1. 16E-G5  Positive in -1 direction
Resultant Axial Force
Axial
i at 296743 m
Resultant Tarsion
Torzion
-1.378E-09 Tonf-m
at 0.18034 m

Fezet ta Initial Units Done Unitz |Tonf,m C =

Figura 158 - Elemento do amco central 486 - Esforgos Axials
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End Length DOffzet [Location]

Case |Case-T emperatura ﬂ 1-End: | It 146
Iterns |Maior [W2 and M3) ﬂ |Single walued LJ [DD'DDDDDDDDDDDHI:;

J-End: |JE B39
0.000000 m
[3.95886 m)

Dizplay Optianz
™ Seroll for Values
% Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

@.21a.82

Resultant Shear

215 828 | 8,17

& 3

Resultant Moment

Deflections

" Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Fezet ta Initial Units Done

Dist Load (2-dir)
0.000 Tanfdm

at 395886 m
Pasitive in -2 direction

Shear ¥2
0.2141 Tonf
at 0.04433 m

Moment M3
-0.38553 Tonf-m
at 0.04433 m

Deflection [2-dir]
-0.002208 m

at 0.00000 m
Positive in -2 direction

Units |Tonf,m, C =

Figura 159 - Elemento do arco central 484 - Momentos fletores

End Length Dffzet [Location)

Case |Case-Temperatura LJ 1-End: {Jt 146

| g
| —

Dizplay Options
= Seroll for Values
&  Shaow Max

Dist Load [1-dir]
0.000 Tanfém
at 395886 m

r : 0.000000 m
|tems |A:-c|a| [FandT) ﬂ |S|ng|e walued LJ (0.00000 )
J-End: |.IF R33
0.000000 m
[3.99986 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orgions in Tonf-m)
2446 3. @1 | 2,49
+ |
1. JPERBRE - |7 135865

Resultant Axial Force

Resultant Tarsion

Reszet to Initial Units Done

Positive in -1 direction

Axial
24891 Tonf
at 395886 m

Torzion
-1.355E-093 Tonf-rm
at 0.04433 m

Units |Tonf,m, C =+

Figura 160 - Elemento do arco central 484 - Esforcos Axiais

204




5.1.2 - Arco lateral (Y+)

AT

46 BEREYE
—

-

loj=

Inlxl

Figura 162 - 1/2 Arco lateral - Esforgos axiais
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End Length DOffzet [Location] Dizplay Optianz
Case |Case-T emperatura ﬂ 1-End: | Jt B20 ™ Scroll for Values

Items |Maior (W2 and M3] ﬂ |Single wvalued LJ [DGDDDDDDDDDDDn:} % Show Max
J-End: | Jk 92
0.000000 m
[4.55024 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)
735 AT Dist Load (2-dir)

0.000 Tanfdm
C l‘ { 3 at 4.55024 m
0. 84 | p.as  Positive in -2 dirsction
Resultant Shear
Shear ¥2
‘ at 4.55024 m
Resultant Moment
Moment M3
BT
I at 4.55024 m

Deflections
Deflection [2-dir]
[ e ————— -0.000326 m
F e &t 0.00000 m
| Positive in -2 direction
" Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Fezet ta Initial Units Done Units |Tonf,m, C =

Figura 163 - Elemento do arco |ateral 470 - Momentos fletores

End Length Dffzet [Location) Dizplay Options

Case |Case-T emperatura LJ ﬂ] JE B30 @ Scroll for Values
Items |A:-cia| [PandT) ﬂ ISingIe valued LJ [DG.DDDDDDDDDDDn:} " Show Max
JEnd:|. o Location
(4.55024 m] [Loooon—— m

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orgions in Tonf-m)
Dist Load [1-dir]

ﬁ [ “Bib 0.000 Tanfém
éb‘l PRI | 0.00000 m
@74 @24  Positive in -1 direction
Resultant Axial Force
Axial
| -0.9457 Taonf
I
Resultant Tarsion
Torzion
| at 0.00000 m

Reszet to Initial Units Done Units |Tonf,m, C =+

Figura 164 - Elemento do arco |ateral 470 -Esforgos Axiais
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End Length DOffzet [Location] Dizplay Optianz

Case |Case-Temperatura ﬂ 1-End: | Jt- B2 ™ Scroll for Values
Itemms |Maior (W2 and M3) ﬂ |Single walued LJ [DGDDDDDDDDDDDn:} % Show Max
J-End: |Jt 623
0.000000 rm
[3.96198 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

Dist Load (2-dir)
107 ,I.B.EG | 2udh 0,000 Tarf/m
C l‘ = at 396198 m
@15 | p.en  Positive in -2 dirsction
Resultant Shear
Shear ¥2
‘ at 296198 m
Resultant Moment
Moment M3
——— AT
I at 396198 m
Deflections
Deflection [2-dir]
-0.000559 m
at 0.00000 m
Positive in -2 direction
" Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Fezet ta Initial Units Done Units |Tonf,m, C =

Figura 165 - Elemento do arco |ateral 468 - Momentos fletores

End Length Dffzet [Location) Dizplay Options

Case |Case-Temperatura LJ 1End: | Ji- B2 ™ Scroll for Values
Items |A:-cia| [PandT) ﬂ |Single valued LJ [DGDDDDDDDDDDDn:} &  Shaow Max
J-End: |.IF RP9
0.000000
[3.96198 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orgions in Tonf-m)
Dist Load [1-dir]

'_"i E | qa'_‘% 0.000 Tonf/m
= = e meme
@.E1 7., 4BE-BE | B.@1 ogitive in -1 direction
Resultant Axial Force
Axial
| -0.2473 Taonf
I
Resultant Tarsion
Torzsion
| at 396198 m

Reszet to Initial Units Done Units |Tonf,m, C =+

Figura 166 - Elemento do arco lateral 468 - Esforpos Axiais
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End Length DOffzet [Location]

Case |Case-Temperatura ﬂ
Itemms |Maior (W2 and M3) ﬂ |Single walued LJ

1-End: | Jt 138
(0.000000 m
[0.00000 )

J-End [ 627
0.000000 m
[3.96:300 m)

Dizplay Optianz
™ Seroll for Values
% Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

Resultant Shear

@17 4,17 | B.&7

Cr—xy £

1.72E-B3 .64 | @.1%

Resultant Moment

\

Deflections

" Absolute

Fezet ta Initial Units

" Relative to Beam Minimum

Done

™ Relative to Beam Ends

Dist Load (2-dir)
0.000 Tanfdm

at 395300 m
Pasitive in -2 direction

Shear ¥2
01919 Tonf
at 395300 m

Moment M3
-0.69215 Tanf-m
at 3.96300 m

Deflection [2-dir]
-0.000772 m

at 3.96300 m
Positive in -2 direction

Units |Tonf,m, C =

Figura 167 - Elemento do arco |ateral 466 - Momentos fletores

End Length Dffzet [Location)

e
| oo

Dizplay Options
= Seroll for Values
&  Shaow Max

Dist Load [1-dir]
0.000 Tanfém
at 395300 m

Case |Case-T Emperatura LJ 1End: |JE 138
r : 0.000000 m
|tems |A:-c|a| [FandT) ﬂ ISlngIe walued LJ (0.00000 )
J-End: |.IF R27
0.000000 m
[3.96300 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orgions in Tonf-m)
@, 48 B, 68 @, 4@
@67 B, 18 |

Resultant Axial Force

B.25

Resultant Tarsion

Reszet to Initial Units Done

Positive in -1 direction

Axial
-0, 4837 Tonf
at 098167 m

Torzion
-0.24751 Tanf-m
at 396300 m

Units |Tonf,m, C =+

Figura 168 - Elemento do arco |ateral 466 - Esforpos Axiais
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End Length DOffzet [Location] Dizplay Optianz

1-End: | Jt 141
(0.000000 m
[0, 00000 ]

J-End: [k B2E
0.000000 m
[3.96280 m)

Case |Case-Temperatura ﬂ
Itemms |Maior (W2 and M3) ﬂ |Single walued LJ

™ Seroll for Values
% Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

= = = Dist Load (2-dir)
E lﬂ'? { 28 1,000 Tontm
3 ) at 3.96280 m
@83 T !@\Eq) | p.@pn  Positive in -2 dirsction
Resultant Shear
Shear ¥2
- ‘ at 2.96280 m
Resultant Moment
Moment M3
v-— at0.45912 m
Deflections
Deflection [2-dir]
| 0.001076 m
1 at 3.96280 m
| Positive in -2 direction
" Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Units |Tonf,m, C =

Fezet ta Initial Units Done

Figura 169 - Elemento do arco |ateral 464 - Momentos fletores

End Length Dffzet [Location) Dizplay Options

I-End: |Jt 141 = Scroll for Values

0.000000 m % Shaw Max
[0.00000 m)
J-End: |.IF RPR
0.000000 m
[3.96280 m)

Case |Case-T emperatura LJ
|tems |A:-cia| [FandT) ﬂ |Single walued LJ

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orgions in Tonf-m)
Dist Load [1-dir]

f, Bﬁ | qa.;e. 0.000 Tonf/m
= = e o
@72 B.EF | B.oe ogitive in -1 direction
Resultant Axial Force
Axial
| -0.4816 Taonf
I
Resultant Tarsion
Torzsion
| at 396280 m

Reszet to Initial Units

Done

Units |Tonf,m, C =+

Figura 170 - Elemento do arco |ateral 464 - Esforpos Axiais
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End Length DOffzet [Location]

Dizplay Optianz
™ Seroll for Values
% Show Max

Dist Load (2-dir)
0.000 Tanfdm
at 395143 m

Case |Case-T Emperatura ﬂ 1End: |JE 144
Itemms |Maior (W2 and M3) ﬂ |Single walued LJ [DD'DDDDDDDDDDD;}
J-End [k 625
0.000000 m
(396143 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)
% LE.E& {\ 8,81
@.83 ;.m

Resultant Shear

| @.@2

Resultant Moment

1

Deflections

" Relative to Beam Minimum

Done

" Absolute

Fezet ta Initial Units

™ Relative to Beam Ends

Pasitive in -2 direction

Shear ¥2
-0.0309 Tanf
at 0.18034 m

Moment M3
0.08553 Tonf-m
at 0.18034 m

Deflection [2-dir]
-0.0071430 m

at 396143 m
Positive in -2 direction

Units |Tonf,m, C =

Figura 171 - Elemento do arco |ateral 462 - Momentos fletores

End Length Dffzet [Location)

e
| oo

Dizplay Options
" Seroll for Values
&  Shaow Max

Dist Load [1-dir]
0.000 Taonfém
at 395143 m

Case |Case-T Emperatura LJ 1End: |JE 144
r : 0.000000 m
|tems |A:-c|a| [FandT) ﬂ |S|ng|e walued LJ (0.00000 )
J-End: |.IF R25
0.000000 m
[3.96743 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orgions in Tonf-m)
@45 | EFE-B 8,44
G.1d B.G62 |

Resultant Axial Force

B.18

Resultant Tarsion

Reszet to Initial Units

Done

Positive in -1 direction

Axial
-0, 4457 Tonf
at 0.18034 m

Torzion
-0.158473 Tanf-m
at 396143 m

Units |Tonf,m, C =+

Figura 172 - Elemento do arco |ateral 462 - Esforpos Axiais

210




End Length DOffzet [Location]

Case | Caze-Temperatura

=l v

Itemms |Maior (W2 and M3) ﬂ |Single walued LJ

J-End:

Je 147
0.000000 m
(0.00000 rr)
Jr 524

0.000000 m
(3.95856 m)

Dizplay Optianz
™ Seroll for Values
% Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)

285 8.8

@.84a.81

Resultant Shear

| 8.8

»

| @.@2

Resultant Moment

Deflections

l

" Absolute " Relative to Beam Minimum

Fezet ta Initial Units

Done

™ Relative to Beam Ends

Dist Load (2-dir)
0.000 Tanfdm

at 395886 m
Pasitive in -2 direction

Shear ¥2
-0.0397 Tanf
at 0.04433 m

Moment M3
0.08828 Tonf-m
at 0.04433 m

Deflection [2-dir]
-0.002038 m

at 3.95886 m
Positive in -2 direction

Units |Tonf,m, C =

End Length Dffzet [Location)

Case | Caze-Temperatura

Figura 173 - Elemento do arco |ateral 460 - Momentos fletores

Dizplay Options
" Seroll for Values
&  Shaow Max

Dist Load [1-dir]
0.000 Tanfém
at 395886 m

LJ 1-End: {Jt 147
- : 0.000000 m
|tems |A:-c|a| [FandT) ﬂ |S|ng|e walued LJ (0.00000 )
J-End: |+ R24
0.000000 m
[3.95886 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orgions in Tonf-m)
@45 2. 7IE-Bd 8,45
7L, [
@.B3 0. 08 I

Resultant Axial Force

Resultant Tarsion

Reszet to Initial Units

Done

Positive in -1 direction

Axial
-0. 4464 Tonf
at 395886 m

Torzion
-0.17032 Tanf-m
at 3.95886 m

Units |Tonf,m, C =+

Figura 174 - Elemento do arco lateral 460 - Esforpos Axiais
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52 -ESFORGOS NAS LONGARINAS PRINCIPAIS

5.2.1 - Longarina principal central

% T

Figura 175 - 1/2 Longarina principal central - 1/2 se¢io - barra 733 - Momentos Fletores

EEERE]]

Figura 176 - 1/2 Longarina principal central - 1/2 se¢ao - barra 733 -Esforcos Axiais

212



End Length Offzet [Location)

|-End: | Jt: BE2
0.000000 m
[0.00000 m)

JEnd: | Jt 4120
0.000000 m
[45.00000 )

]

Items iMaior W2 and k3] ﬂ |Single valued LJ

Case 1 Caze-Temperatura

Dizplay Options
" Scroll for Values
& Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)

Resultant Shear

Dist Load [2-dir]
0.000 Tonfm

at 45.00000 m
Positive in -2 direction

Shear W2
1.3500 Tonf
|Ih-'— T — at 200000 m
i Fesultant Moment
M t M3
42 27846 Tonf-m
[‘7" ''''' &t 1.00000 m
Deflections
Deflection [2-dir)
/_——' 0002822 m
= = at 45.00000 m
Positive in -2 direction
& Abzolute " Relative to Bearn Minimum " FRelative to Beam Ends

Reset ta Initial Units Daone

Unitz |Tonf,m.C ¥

Figura 177 - Longarina principal central - barra 733 - Momentos fletores

End Length Offzet [Location)
|-Emct:

]

Items |Min0r 3 and k2] ﬂ |Single valued LJ

Case 1Case-TemDeratura Je BE2
0.000000 m
[0.00000 m)
JEnd |Jt 4120
0.000000 m
[45.00000 ra)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated ko

Resultant Shear

Dizplay Options
™ Scroll for Values
+  Shaow Max

ments in Tonf-m)

Dizt Load [3-dir]
0.000 Tanf/m

at 45.00000 ra
Pagitive in -3 direction

Shear ¥3
l 0.7223 Torf
. at 3.00000 m
i Resultant Moment
. v t M2
| 0.5130% Tonf-m
i nuunuun‘uu‘n
AARSAARARAARAARARAALS SNt
Deflections
Deflection [3-dir)
| 0.000021 m
™ | £ ak 2.00000 m
\‘\AAMA/V\AM/W\N\AAAM/ Poszitive in -3 diraction
& Absolute " Relative to Beam Minimum " Relative to Beam Ends

Reset to Initial Units Done

-

Urits | Tonf, m, C

Figura 178 - Longarina principal central - barra 733 - Momentos fletores
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Case | Case-Temperatura

=
:] ISingle valued L]

I-End: | Jt BE2

ltems |Axial (P and T)

0.000000 m

(0.00000 )

JEnd: [Je 4120
0.000000

m

(45.00000 )

End Length Offzet [Location)

144, 2h,

2oL,

R

ZH

Resultant Axial Force

[

Resultant Torsion

Lerarmraransntansmnas,

Reset to Initial Lnits

Done

Display Options
" Scroll for Values
@ Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in T onf-m]

Dist Load (1-dir)
0.000 Tonf/m
at 45.00000 m

Pasitive in -1 direction

Axial
-144.3094 Tonf
at 0.52500 m

Torsion
-0.00282 Tonf-m
at 2.00000 m

Units |Tonf,m,C ~

Figura 179 - Longarina principal central - barra 733 — Esfor¢os Axiais

5.2.2 - Llongarinas principais laterais
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Figura 180 - 1/2 Longarinas principais laterais - 1/2 secao - barras 847 e 334 - Momentos Fletores
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Figura 181 -1/2 Longarinas principais laterais - 1/2 se¢do - barras 847 e 334 - Esforgos Axiais

- End Length Offset [Location] | — Display Options

Case ICase-Tempelalwa L] 1End: |Jr 1103 " Scroll for Values
Items lMaior V2 and M3) j]ﬁingie \talued:] l[?]DEIIJIJDIJUDDEII]r:} *  Show Max
JEnd: |Jt 93

0.000000 m

[45.00000 m)

~ Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)
Dist Load [2-dir]
0.000 Tanf/m

at 45.00000 m
Positive in -2 direction

~ Resultant Shear
Shear ¥2

-0.360E Tonf

+*.'u|—u—"-n11-.—'iT.—”-'-'-—'-’ at1.00000 m

Resultant Moment -
Moment M3

| 30,45640 Tonfm
I 2100000 m

Deflections

Deflection (2-dir)
i 0002472 m
at 45.00000 m

Positive in -2 direction

& Absolute " Relative to Beam Minimum " Relative to Beam Ends

Reset ta Intial Units Done Units ITonf, mC -

Figura 182 - Longarina principal lateral - barra 847 - Momentos fletores
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End Length Offzet [Location] | — Display Options

Case 1Case-Temperatura Lj |-End: |JE 1103 " Scroll for Values
ltems [Minor [v3 and M2) =] [Single valued ~ | [DGDDDDDDDDDDDr:] & Show Max
J-End: |t 93
0.000000
[45.00000

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)
Dist Load [3-dir]
0.000 Tonf/m
at 45.00000 m
Positive in -3 direction

Resultant Shear

Shear V3
' 25229 Torf
2 2.00000 m

Resultant Mornmert

Moment M2
-1.56510 Tonf-m

'%y‘v‘v‘\v‘v*v‘v‘v‘\v*v‘v‘v‘v‘v‘w‘v‘v‘v‘r‘v‘\r‘v‘ 5t1.00000 1

Ceflections
Deflection [3-dir)
0.001851 m
at 8.00000 m
— Positive in -3 direction
& Ahsolute 7 Relative to Beam Minimum " Relative to Beam Ends

Reset to Initial Units Done Units [Tonf,m.C *

Figura 183 - Longarina principal lateral - barra 847 - Momentos fletores

End Length Offset (Location) Display Options
Case |Case-Temperatura e End |Jt 1103  Scroll for Yalues
Items |Axial [PandT) j |Single walued ﬂ SJE['}JDEK%E[']J;} & ShowMax
JEnd |Jt: 93
0.000000 m
[45.00000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)

Dist Load [1-dir]
10.000 Tonk/m

at 45.00000 m
Puositive in -1 direction

Resultant Axal Force

Axial
| 135.8437 Tonf
r‘ &t 0.52500 m
Fiesultant Tarsion
T

-0.00388 Tonf-m
N at 2.00000 m

Reset to Initial Units | Cone Urits | Tonf, m, C 'l

Figura 184 - Longarina principal lateral - barra 847 - Esforcos Axiais
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Reset ta Initial Units
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Figura 185 - Longarina principal lateral - barra 334 - Momentos fl
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-
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Figura 186 - Longarina principal lateral - barra 334 - Momentos fletores
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Figura 187 - Longarina principal lateral - barra 334 - Esforgos Axiais

5.3 - ESFORCOS NAS TRANSVERSINAS
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Figura 188 - Transversinas - Momentos fletores
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End Length DOffzet [Location] Dizplay Optianz

Case |Case-Temperatura ﬂ 1-End: | Jt 5330 ™ Scroll for Values
Items |Maior (W2 and M3] ﬂ |Single wvalued ﬂ [DGDDDDDDDDDDDn:} % Show Max
J-End: |Je 531
0.000000 rm

(1135000 ]

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Taonf-m)
Dist Load (2-dir)

AR R A SR

@ 14 1,790,334, 290, 050, 228, 60, 150, 058, 266,823, 170,640, 2@, 1B .12  Positive in -2 direction
Resultant Shear
Shear ¥2
d it Foer
- at11.10000 m
Resultant Moment
Moment M3
. . -1.96438 Tonf-m
| —'— at 0.00000 m
Deflections
Deflection [2-dir]
| 0.001160 m
1 at 11.35000 m
| Positive in -2 direction
o Absolute " Relative to Beam Minimum " Relative to Beam Ends

Reset ta Initial Units Dake Uritz |Tonf,m C =

Figura 130 - Transversina 306 - Momentos fletores
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End Length Offset [Location) Dizplay Options

Case |Ease-Temperatura ﬂ 1-End: |Jk 5330 = Scroll for Values
Items |Minor 3 and MZ] ﬂISingle valued lJ [DGDUDIJDDDDDDDn:] & Show Max
JEnd: |k 5331
0.000000 rm

(1135000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
Dist Load [3-dir]

T e T LS i

t at 067500 m
@. 11 5. BAAETA. BoR, 040, B30, 10,350, A8, 000,879, 678,00, 80,82~ 8.01  Positive in -3 direction

Resultant Shear

Shear ¥3
e o o St Toul
1 at 138167 m
Resultant Moment
Moment M2

0.04234 Tonf-m

'J"’.‘ 'A,,A',A,,.f-rd, o St 0E2E33 m

Deflections
Deflection [3-dir)
0.011729 m
at 0.00000 m
Poszitive in -3 direction
* Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Rezet ta Initial Units Done Urnits |Tanf, m,C

Figura 181 - Transversina 506 - Momentos fletores

End Length Dffzet [Location) Dizplay Options
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Items |A:-cia| [PandT) ﬂ |Single valued LJ [DGDDDDDDDDDDDn:} &  Shaow Max
J-End: [Je 5331
0.000000 rn

[11.35000 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torzgions in Tonf-rm)

.84 1, 1563830 5305 FB. 210, 059, 178, 070, 190, 0, A bR i €. ey 0t Load (1-di)

PP S S S S S S S S S S S — 0.000 Tanfdm
e . e T e e . . | 1135000 m

W - - T o— ot e, s
1. 1E 4B SIRAREE ATCIRE PR 90 - BED - POR - B4~ 160 - BAF - ORGSR NP - FRERLE,  Plositive in -1 dlirection

Resultant Avial Force

Axial
_ 25231 Todk
i at 11.35000 m
Resultant Torsion
Torsion

I = -0.000712 Taonf-m
! i Ak 1128000 m

Fezet ta Initial Units Done Unitz |Tonf,m C =

Figura 192 - Transversina 506 - Esforgos Axiais
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End Length Offset [Location) Dizplay Options

Case |Ease-Temperatura ﬂ 1-End: | Jt B97 = Scroll for Values
Items |Maior 2 and M3 ﬂ ISingIe valued lJ [DGDUDIJDDDDDDDn:] & Show Max
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(1135000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)

N LR *?E@Tﬁf:“fj” 324
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Resultant Shear

Shear ¥2
at 9.95833 m
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Moment M3
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at 11.35000 m
| Posgitive in -2 direction
* Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Rezet ta Initial Units Done Urnits |Tanf, m,C

Figura 183 - Transversina 503 - Momentos fletores
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End Length Offset [Location) Dizplay Options

Case |Ease-Temperatura ﬂ 1-End: | Jt B97 = Scroll for Values
Items |Minor 3 and MZ] ﬂISingle valued lJ [DGDUDIJDDDDDDDn:] & Show Max
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Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
Dist Load [3-dir]

i o
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Shear ¥3
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Moment M2
-0.00033 Tonf-m
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Deflection [3-dir)
0007032 m
at 685500 m
Poszitive in -3 direction
* Absolute " Relative to Beam Minimum ™ Relative to Beam Ends

Rezet ta Initial Units Done Urnits |Tanf, m,C

Figura 194 - Transversina 503 - Momentos fletores

End Length Offset [Location) Dizplay Options

Case |Ease-Temperatura ﬂ 1-End: |Je Ba7 " Scroll for Values
|tems |.t‘-\:-cia| [FandT] ﬂ ISingIe valued ﬂ [DGDUDIJDDDDDDDn;I] @ Show Max
JEnd: [Jr 598
01000000 m

[171.35000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
Dist Load [1-dir]
LLUUY | antdra
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— e W —3 e
1. BOE 404 50 5 R ORE: 18 - 16~ BEB - AN - BER- 4 - FRF AFHE ABA -BONERF Gy, [ ositive in -1 direction

A4 | SLEGRATRA) FAER BE IGR. B40. L5A. A4@. 1458, AR, l‘i"ﬂHFﬁﬂB?{?.lﬂ-’ﬁPﬁﬁmﬁ‘

— e e e e - —p

Resultant Axial Farce

Axial
. ‘ 4.0913 Tonf
| at 11.35000 m
Resultant Torsion
Torsion

1.0B8E-06 Tonf-m

I"-———_ at11.35000 m

Rezet to Initial Units Done Units |Tonf,m, C

Figura 185 - Transversina 503 - Esforgos Axials
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5.4 - ESFORCOS NAS LONGARINAS SECUNDARIAS

- Longarinas secund

z

arias

541

- Momentos fletores

arias

1/2 tabuleiro longitudinal - 1/2 tabuleiro transversal - longarinas secund

=T

Figura 196

- Esforcos Axiais

arias

1/2 tabuleiro longitudinal - 1/2 tabuleiro transversal - longarinas secund

Figura 197 -
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Figura 198 - 1/2 tabuleiro longitudinal de uma linha de longarinas secundarias - Momentos Fletores
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Figura 199 - 1/2 tabuleiro longitudinal de uma linha de longarinas secundarias - Esforcos Axiais
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End Length Offzet [Location] | — Display Options

Case ]Case-Temperatura Lj |-End: |Jb 725 " Scroll for Values
tems [Major [v2 and M3) 7] [Single valued ~ | [DGDDDDDDDDDDDr:] & Show Max
J-End: | Jt: 4955

0.000000 rn

[2.47500 m)

. Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)
Dist Load [2-dir]

B.E J 47E f}l | 48E f;! J?[lm&% fB.?JEdeéEfBJ&ELM.HEB B2 0000 Tarf/m

t at 8.47500 m
B84 n ar n a3 ca az ua a3 a [ a [ u Bl @.684.hsE-g3  FPositive in -2 direction

Resultant Shear

Shear V2
-0.0367 Tanf

Resultant Mornmert

| Moment M3
0.05254 Tonfm
B | a1 ,00000 m

Deflection (2-di)
[ ——— 0000318 m
| - 3t0.00000 m

Ceflections

Positive in -2 direction

¢ Absolute 7 Relative to Beam Minimum " FRelative to Beam Ends

Reset to Initial Units Done Units [Tonf,m.C *

Figura 200 - longarina secundaria - barra 831 - Momentos fletores

End Length Offzet [Location) Dizplay Options

Case |Case-Temperatura LJ |End: |t 725 " Scrall for Values
Items |Min0r W3 and k2] LJ |Single valued Lj [DdDDDDDDDDDDDr:] & Show Max
J-End: | Jt 4355
0.000000 m
[8.47500 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

3,88E-02 f.@? E a9 lﬂ .80 Tn 18 }B .07 E.as' lra.a;’ Ta.lma.aa EESD'DLT‘L:‘;E"’“]
_U_U_ _'_" S '_U_O_u‘!/ j at 8.47500 m

8.82 0.8 5. 46E-GRA%E- ms'aﬁ .S -@LBJE-ER.07  &.49E-pR.11  FPostive in -3 direction

Resultant Shear
Shear V3
01053 Tanf

'—-———-—l at 847500 m

Resultant Mormert

Moment M2

- A A A 4 002795 Tant-m
ki i v | v " \ a 4.00000

Deflections
- Deflection [3-dir)
| -0,000735 m
= at 2.00000 m
| Positive in -3 direction
¢ Abzolute " FRelative to Bearn Minimum " FRelative to Beam Ends

Reset to Initial Units Done Units |Tonf,m.C *

Figura 201 - longarina secundaria - barra 831 - Momentos fletores
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End Length Offzet [Location] | — Display Options

Case 1Case-Temperatura Lj |1-End: |J& 725 " Scroll for Values
Items 1Axial [FandT) LJ |Single valued LJ [DdDDDDDDDDDDDrE] & Show Max
J-End: | Jt: 4355
0.000000
[2.47500 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)
Dist Load [1-dir]

B.29 8,18 8.1 8.4 8.4 @13 A0 P20 B.28 0000 T/
—_— e e e e e e e e | : Qo
i — i ) e iy e iy e | O 8.47500 m

3.09E-B5 . 15E-GN.54E -, 6 1E AN EPE-BA. SAE-BAL S6E-EM, 3IE-GM, JeEHEs e Positive in -1 dirsction

Resultant Axial Force

Axial
0.4517 Tonf
i at 8.00000 m

Resultant Torsion

Torsion
-g.gdre-Us [ ont-m
at 4.00000 m

Reset to Initial Units Done Unitz |Tonf,m.C ¥

Figura 202 - longarina secundaria - barra 831 - Esforgos Axiais

End Length Offzet [Location] Digplay Options
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J-End: |t £95
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Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)

0.8 2. B4E- 8. 57E -5, BIE [ 66E-pD. PO, S5E 02 Get pm.py Lt Load [2-dir)
f i f f i f [ 0.000 Tonfdm
Cr U AT A AT Ay 1 aemmn
082 G2 @.B1 A 4IE-B3.74E-08. 1ME-BR.G1 B.E2 | .6z  Positive in-2 direction
Resultant Shear
Shear ¥2
0.0187 Tonf
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Resultant Marnent
i tM3
| at 0.00000 m
Deflections
Deflection [2-dir]
0002663 m
at 450000 m
Positive in -2 direction
& Abzolute i Relative to Beam Minimum ™ PRelative to Bearn Ends

Reset to Initial Units Done Unitz |Tonf,m.C ¥

Figura 203 - longarina secundaria - barra 560 - Momentos fletores
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Case ]Case-Temperatura L]
Items iMinor w3 and M2) ﬂ I Single valued LJ

End Length Offzet [Location)

|End: | Jt 701
0.000000 m
[0.00000 m)

JEnd: | Jt: 695
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Dizplay Options
" Scroll for Values
& Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)

Resultant Shear

2.1 BE 0.8 0.0 lﬂ.@9 TB.ES‘ lMP Ta.@? o
0 N O T
0.82 ¥ 5.756-0A. 1B -8, 6E-05. TIE-08. 20E-B4. 10E-08. 1)

| .82

Resultant Mormert

Deflections

AvA Ay

Dist Load [3-dir]
0.000 Tonfm

at 8.00000 m

Positive in -3 direction

Shear V3
0.0475 Tonf
at 5.00000 rm

Moment M2
0.02385 Tonf-m
at 4.00000 m

¥ Absolute 7 Relative to Beam Minirmum

Reset to Initial Units

" Relative to Beam Ends

Done

Deflection [3-dir]
0.000720 m

at 4.00000 m

Positive in -3 direction

Units [Tonf,m.C *

Figura 204 - longarina secundaria - barra 560 - Momentos fletores

End Length Offzet [Location)

Dizplay Options

" Scroll for Values

Case ] Caze-Temperatura L]

ﬂ I Single valued LJ

|End: | Jt 701
0.000000 m
[0.00000 m)

JEnd: | Jt: 695
0.000000 m
[5.00000 m]

Iternz 1Axial [PandT) & Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)

.41 4,89E-8J, 44E-D3, J0E-04, SIE-BE, B4E-D2, 44E-B2, 22E-B1 | 0.4] E"DSD'DLT""":’,""’"]
— —_— = = A = = = e O

i A iy i dilh e | : alB:qDDDDm o
Positive in -1 direction

3.P4E-BE 1. 18E-B4.ABE-@4.44E-04. 65E-A4, S4E-F4, SBE-B4. |GE-BLGSE-A5
. Resultant Axial Force
g Axial
| 04217 Tonf
EEBEBSEet
Resultant Torsion
Torsion
-8.313E-05 Tonf-m
—- = at 5.00000 m

Reset to Initial Units Done Units |Tonf,m.C ¥

Figura 205 - longarina secundaria - barra 560 - Esforgos Axiais
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6.

MODELOQ:

SFranciscoEPLO3-sch

- RELATORIO DE ESFORGOS SOLICITANTES (carregamento Case-retracao)

6.1 - ESFORCOS NOS ARCOS

6.1.1

- Arco central

=10l

BB LE-

Figura 206 - 1/2 Arco central - Momentos fletores

=10fx]

lfﬁ'b’

44 24B4- 1483~ |

Figura 207 - 1/2 Arco central - Esforgos axiais
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End Length Offset [Location)

Case |Caze_retracao hd

Major (W2 and M3]

1-End: | Jt: 645
0.000000 m
[0.00000 m)

J-End: | Jk 47
0.000000 m
[4.55024 m]

Itemsz Single valued

Dizplay Options
Scrall for Values
*  Show Max

E quivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Marments in Tonf-m)

28,84 18,71

Cy 1)

107 I 4.37

Resultant Shear

|

Resultant Moment

Deflections
I __-_—__—-—l—'-"_—'-‘_:
*  Ahsolute Relative to Bearn Minimum Relative to Bearn Ends

Feset to Initial Units Done

Figura 208 - Elemento do arco central 434 - Momentos fletores

End Length Dffzet [Location)

Case |Case_retracao b3 1-End: | Jt: G45
0.000000 rm
[0.00000 )

J-End: |k 47
[0.000000 m
[4.55024 m)

Items | Axial (P and T) ¥ | | Single valued ¥ |

Dist Load [2-dir]
0.000 Tanfim

at 4.56024 m
Positive in -2 direction

Shear ¥2
-4 3671 Tanf
at 4.55024 m

Moment M3
4871277 Tonfm
at 4.55024 m

Deflection [2-dir]
0000168 m
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Poszitive in -2 direction

Urnits | Tanf, m,C

Dizplay Optionz
Scroll for Values
*+  Show Max

Equi.valenl Loads - Free Bod_l,l. D.iagram .[Eoncentrated Forces in Tonf, Concentrated T orzsions in Tonf-m)

Ll.47 |.5I.‘1?
— |
i Lo

L.Z3E-18 L.23E-18

Resultant Axial Farce

Resultant Taorsion-

Reset ta Initial Units Dake

Figura 209 - Elemento do arco central 404 - Esforgos Axiais
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Dist Load [1-dir]
0.000 Tanfm

at 4.56024 m
Positive in -1 direction

Axial
51,4742 Tanf
at 4.55024 m

Torsion
-B.232E-10 Tanf-m
at 4.55024 m

Units | Tonf,m, C ¥
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Case |Case_retracao bl 1-End: | i B43 Scroll for Values
0.000000 m + Show Max
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J-End:| Jr: 44
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ltemz | Major 2 and M3] ¥ | Single valued *

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
Dist Load [2-dir]

sy f"’g IEJ' 1% 0,000 Tonf/m
C 1\ f\ j at 395798 m
4,22 | .26 Positive in -2 direction
Resultant Shear
Shear ¥2
-4 2163 Tanf

I
[ E—— T
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Moment M3
28 E3230 Tonf-m
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Deflection [2-dir)
__‘———.______
-0.000823 m
at 0.00000 m
Positive in -2 direction
+  Ahsolute Relative to Bearn Minimum ~ Relative to Beam Ends
Rezet to Initial Units Done Units | Tonf,m, C

Figura 210 - Elemento do arco central 4532 - Momentos fletores
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J-End: | Uk Gd4
0.000000 rm
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Dist Load [1-dir]

‘12‘? EE Eib 0.000 Tonf/m
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Resultant Axial Force
Axial
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B

Resultant Torsion
Torsion
B E41E-10 Tonf-m
at 1.87832 m

Rezet to Initial Units Daone Units | Tonf,m, C =

Figura 211 - Elemento do ao central 432 - Esforcos Axiais
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End Length Offset [Location) Dizplay Options

Case |Case_retracao bl 1-End: | JE 137 Scroll for Values
0.000000 m + Show Max
0.00000 )

J-End:| Jr: 642
0.000000 m
[3.96300 m)

ltemz | Major 2 and M3] ¥ | Single valued *

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
T 5.3 Tre st Load (2]

C 1 | j 0.000 Tonfém
A ) t at 396300 m
4,467 T B.B5 f‘ F.aL  Positive in -2 direction
Resultant Shear
Shear ¥2
-4 B726 Tanf

Resultant Moment
Moment M3
12.BE329 Tonf-m

mrE S

Deflections
Deflection [2-dir)
0002639 m
at 0.00000 m
Positive in -2 direction
+  Ahsolute Relative to Bearn Minimum ~ Relative to Beam Ends
Rezet to Initial Units Done Units | Tonf,m, C

Figura 212 - Elemento do arco central 430 - Momentos fletores

End Length Offset [Location) Dizplay Options

Case |Case_retracao i 1-End: | JE 137 Scroll for Values
ltemz | Awial [P and T) ¥ | | Single valued ~ [DD'DD%DDDDDDDH:] * Show Max
J-End: |k G42
0.000000 rm
[3.96300 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
Dist Load [1-dir]

‘12,] f 11:‘3;911 0.000 Tonf/m
JE. — | @ 3.96300 m
1.6@E- 18 7.51E- 16 L.71E-1@  Positive in -1 direction
Resultant Axial Force
Axial
| -48.9382 Tonf

I

Resultant Torsion
Torsion
‘ 5.709-10 Tonfm
at 395300 m

Rezet to Initial Units Daone Units | Tonf,m, C =

Figura 213 - Elemento do arco central 430 - Esforcos Axiais
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Case

Items

End Length Offset [Location)

I-End: | Jt 140
0.000000 m
(0.00000 m)

JEnd: | Je G4
0.000000 m
[3.96280 m)

Casze_retracao hd

M ajor (W2 and 3]

¥ | |Single valued ¥

Dizplay Options
Scrall for Values
Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)

4,74

4,47

C _d) | 2.4
4.ﬁdf 8.5% 3.2@&@3

Resultant Shear

Resultant Moment

[ .
l

Deflections

Rezet to Initial Units

Figura 214

Case

Items

Abzolute

Relative to Bearn Minimum Relative to Bearn Ends

Done

- Elemento do arco central 488 - Momentos flatores

End Length Dffzet [Location)

1-End: |t 140
0.000000 m
[0.00000 m)

JEnd: |k B4
0.000000 m
[2.96280 m]

Case_retracao i

Ayial [P and T)

¥ | |Single valued |

Dist Load [2-dir]
0.000 Tonfém

at 395280 m
Poszitive in -2 direction

Shear ¥2
-4 BB44 Tanf
at 045312 m

Moment M3
-4 FE387 Tonf-m
at 0.00000 m

Deflection [2-dir)
-0.004833 m

at 0.00000 m
Positive in -2 direction

-

Unitz | Tonf, m, C

Digplay Options
Scrall for Values
Show Max

Eyuivalent Luads - Fiee Budy Diagiam [Concenbialed Foces in Tonl, Concenbialed Tosioes in Torl-m)

46,87
—_—

i

L. 4i8E -

127 |‘1?.b‘1
. |
— | —
18 J.BIE-1@ 1.8%E- 10

Resultant Avial Force -

Resultant Torsion

Reset to Initial Units

Done

Figura 215 - Elemento do arco central 488 - Esforcos Axiais
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Dist Load (1-dir)
0.000 Tanfém

at 395280 m
Positive in -1 direction

Axial
-47 5395 Tanf
at 395280 m

Torsion
5.402E-10 Tanf-m
at 045912 m

-

Unitz | Tonf, m, C



End Length Offset [Location)

Dizplay Options
Scrall for Values
*  Show Max

Dist Load [2-dir]
0.000 Tonfém

at 395743 m
Poszitive in -2 direction

Case |Case_retracao b 1Emd: | gk 143
ltemz | Major 2 and M3] ¥ | Single valued * [DD'DD%DDDDDDDH:]
J-End: | Uk G40
0000000 m
[3.96143 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
& 14 L*L‘!J |J4.EI9
4,44 ;.:ﬂ 6.??E-EI3

Resultant Shear

Resultant Moment

Deflections

+  Ahsolute Relative to Bearn Minimum

Rezet to Initial Units Done

Relative to Bearn Ends

Figura 216 - Elemento do arco central 486 - Momentos fletores

End Length Offset [Location)

Case |Case_retracao i 1-End: | Jt: 143

0.000000 m

ltems | Awial [P and T) ¥ | |Single valued ¥

JEnd: | Jk G40

[0.00000 m]

0.000000 m
[3.96143 m]

Shear ¥2
-4 4078 Tanf
at 018034 m

Moment M3
-15.15878 Tonf-m
at 0.00000 m

Deflection [2-dir)
0006717 m

at 0.00000 m
Positive in -2 direction

Units | Tonf,m, C

Dizplay Options
Scrall for Values
*  Show kax

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)

{579 B.72 46,51
e =
7.1E-1B7IE- 10 5 4%- 1@

Resultant Axial Force

Resultant Torsion-

|

Reset ta Initial Units

Done

Figura 217 - Elemento do arco central 486 - Esfhr{;os Axiais
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Dist Load [1-dir]
0.000 Tonf/m

at 395743 m
Poszitive in -1 direction

Azial
-46.5061 Tanf
at 395743 m

Torsion
FA3E0 Tonf-m
at 018034 m

Units | Tonf,m, C =



End Length Offset [Location) Dizplay Options

Case |Case_retracao bl 1-End: | Jt 145 Scroll for Values
0.000000 m + Show Max
0.00000 )

J-End:| Jr: 633
0.000000 m
[3.95886 m)

ltemz | Major 2 and M3] ¥ | Single valued *

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
Dist Load [2-dir]

21.ad .Ir‘h.}.? |23. |2 0.000 Tord/m
Cw f‘ 3 at 3.95886 m
301614 | @44 Positive in -2 direction
ﬁesultant Shear
Shear ¥2
| 39133 Tonf
I at 0.04433 m
Resultant Moment
Moment M3
| at 3.9088E m
Deflections
Deflection [2-dir)
0007634 m
at 0.00000 m
Positive in -2 direction
+  Ahsolute Relative to Bearn Minimum ~ Relative to Beam Ends
Rezet to Initial Units Done Units | Tonf,m, C

Figura 218 - Elemento do arco central 484 - Momentos fletores

End Length Offset [Location) Dizplay Options

Case |Case_retracao i 1-End: | JE 145 Scroll for Values
~ 7 0.000000 m + Show Max
0.00000 m)
J-End: | Jr: B33
0000000 m
[3.95886 m)

ltems | Awial [P and T) ¥ | |Single valued ¥

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
Dist Load [1-dir]

i |‘1 0.000 Tonf/m
s = | —= at 3.95886 m
7 LOEIEIE- |1 7 1461 Positive in -1 direction
Resultant Axial Force
Axial
| 459957 Tanf

T

Resultant Torsion-
Torsion
| 7 531E-10 Tontm
I at 0.04433 m

Reset ta Initial Units Done Units | Tonf,m, C =

Figura 219 - Elemento do arco central 484 - ESfDrQDS Axiais
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6.1.2 - Arco lateral {Y+)

=[ofx]

Figura 221 - 1/2 Arco lateral - Esforgos axiais
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End Length Offset [Location) Dizplay Options

Case |Case_retracao bl 1-End: | JE B20 Scroll for Values
0.000000 m + Show Max
0.00000 )

JEnd | Jr 32
0.000000 m
[4.55024 m)

ltemz | Major 2 and M3] ¥ | Single valued *

Equivalent Loads - Free Bodw Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)
29,96 57.1) Dist Load (2-dir)

0.000 Tonfém
C T j at 4.55024 m
1.57 ' 1,47 Positive in -2 direction
Resultant Shear
Shear ¥2
-1.5718 Tanf
at 4.55024 m
Resultant Moment
Moment M3
| 37.10844 Tont-m
L
Deflections
Deflection [2-dir)
| 0000281 m
I o= at 0.00000 m
| _____————“—_’— Positive in -2 direction
+  Ahsolute Relative to Bearn Minimum ~ Relative to Beam Ends
Resget to Initial Units Done Urnits | Tonf, m, & =

Figura 222 - Elemento do arco |ateral 470 - Momentos fletores

End Length Offset [Location) Dizplay Options

Case |Case_retracao i 1-End: | JE B20 Scroll for Values
"~ 0.000000 m + Show Max
0.00000 )
JEnd |k 92
01000000 m
[4.55024 m)

ltems | Awial [P and T) ¥ | |Single valued ¥

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torzions in Tonf-m)
Dist Load [1-dir]

.28 (]
i ‘ =7 0000 Torfim
: | . 8 4:55024m o
@.ge @.p>  Postive in -1 direction
Resultant Axial Force
Axial
| at 4.56024 m
Resultant Torsion-
Torsion
0.09262 Tonf-m
at 4.56024 m
Reset ta Initial Units Done Unitz | Tonf.m.C =

Figura 223 - Elemento do arco |ateral 470 -Esforgos Bxiais

237



End Length Offset [Location) Dizplay Options

Case |Case_retracao bl 1-End: | i B29 Scroll for Values
0.000000 m + Show Max
0.00000 )

J-End:| Jr: 623
0.000000 m
[3.96198 m)

ltemz | Major 2 and M3] ¥ | Single valued *

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
Dist Load [2-dir]

Ll f"'EE‘ IEJ'“‘ 0.000 Tanf/m
C 1\ L j at 395798 m
1.74 | 1.7@  Positive in -2 direction
Resultant Shear
Shear ¥2
-1.7581 Tanf
B
Resultant Moment
Moment M3
23,4500 Tonf-m
at 395198 m

Deflections

Deflection [2-dir)
__‘—_l—______
-0.0071 008 m
at 0.00000 m
Positive in -2 direction
+  Ahsolute Relative to Bearn Minimum ~ Relative to Beam Ends
Rezet to Initial Units Done Units | Tonf,m, C

Figura 224 - Elemento do arco |ateral 468 - Momentos fletores

End Length Offset [Location) Dizplay Options

Case |Case_retracao i 1-End: | Ji B28 Scroll for Values
ltemz | Awial [P and T) ¥ | | Single valued ~ [DD'DD%DDDDDDDH:] * Show Max
J-End: | Uk G293
0.000000 rm
[3.96798 m]

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
Dist Load [1-dir]

lala BB 112
s — —s 0000 Tonf/m
o g L at 396138 m
@14 4, LIE-BE | @34  Positive in -1 direction
Resultant Axial Force
Axial
at1.87532 m
Resultant Torsion
Torsion
at1.87532 m
Rezet to Initial Units Daone Unitz | Tonf.m.C =

Figura 225 - Elemento do arco |ateral 468 - Esforpos Axiais
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End Length Offset [Location) Dizplay Options

Case |Case_retracao bl 1-End: | JE 138 Scroll for Values
0.000000 m + Show Max
0.00000 )

J-End: | Jr: 627
0.000000 m
[3.96300 m)

ltemz | Major 2 and M3] ¥ | Single valued *

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
Dist Load [2-dir]

J'E TE'E’F | 3‘ D 0000 Ton/m
g ' &t 3.95300 m
1.28 f B.42 ‘[' |84  Positive in -2 direction
Resultant Shear
Shear ¥2
-1.8644 Tanf
at 395300 m
Resultant Moment
Moment M3

341146 Tonf-m

| s

Deflections
Deflection [2-dir)
-0.003520 m
at 0.00000 m
Positive in -2 direction
+  Ahsolute Relative to Bearn Minimum ~ Relative to Beam Ends
Rezet to Initial Units Done Units | Tonf,m, C

Figura 226 - Elemento do arco |ateral 466 - Momentos fletores

End Length Offset [Location) Dizplay Options

Case |Case_retracao i 1-End: | JE 138 Scroll for Values
"~ 0.000000 m + Show Max
[0.00000 )
J-End: | Jr 627
0000000 m
[3.96300 m)

ltems | Awial [P and T) ¥ | |Single valued ¥

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
Dist Load [1-dir]

1.81 B, @4 8,20
e — —s 0000 Tonf/m
; . L at 3:383D0m -
@95 .13 | @17  Positive in -1 direction
Resultant Axial Force
Axial
at 0.98167 m
Resultant Torsion
Torsion

0.95461 Tanf-m

== e

Rezet to Initial Units Daone Units | Tonf,m, C =

Figura 227 - Elemento do arco |ateral 466 - Esforpos Axiais
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End Length Offset [Location)

2.2

Dizplay Options
Scrall for Values
*  Show Max

Dist Load [2-dir]
0.000 Tonfém

at 395280 m
Poszitive in -2 direction

Case |Case_retracao b 1Emd: | gk 141
ltemz | Major 2 and M3] ¥ | Single valued * [DD'DD%DDDDDDDH:]
J-End: | Uk G265
0.000000
[3.96280 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
7.1 TB.&S |
(o |
@.81 G.3a@ !

Resultant Shear

Resultant Moment

l

Deflections

+  Ahsolute Relative to Bearn Minimum

Rezet to Initial Units Done

Figura 228 - Elemento do arco |ateral 464 - Momentos fletores

End Length Offset [Location)

%

Relative to Bearn Ends

Shear ¥2
-1.3714 Tant
at 395280 m

Moment M3
711324 Tonf-m
at 0.00000 m

Deflection [2-dir)
-0.006249 m

at 0.00000 m
Positive in -2 direction

Units | Tonf,m, C

Dizplay Options
Scrall for Values
*  Show kax

Dist Load [1-dir]
0.000 Tonf/m
at 395280 m

Case |Case_retracao il 1Emd: | gk 141
ltems | Awial [P and T) ¥ | |Single valued ¥ [DD'DD%DDDDDDDH:]
J-End: |k G265
0.000000 rm
[3.96280 m)
Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
@748 @. 18 B.08
-— — | —
| c— — | ——
1.84 @14 117

Resultant Axial Force

Resultant Torsion-

Reset ta Initial Units Done

Figura 229 - Elemento do arco |ateral 464 - Esforpos Axiais
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Poszitive in -1 direction

Azial

08833 Tonf
at 396280 m

Torsion
1.17482 Tonf-m
at 395280 m

Units | Tonf,m, C =



Case

Items

End Length Offset [Location)

I-End: | Jt 144
0.000000 m
(0.00000 m)

JEnd: | Je 625
0.000000 m
[3.96143 m)

Casze_retracao |

Major (W2 and M3] ¥ | Single valued ~

Dizplay Options
Scrall for Values
*  Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)

1272 TEIEE |J@.‘1F'r
@. 14 ;.IE | @.88

Resultant Shear

Resultant Moment

Deflections
+  Ahsolute Relative to Bearn Minimum Relative to Bearn Ends

Rezet to Initial Units

Done

Figura 230 - Elemento do arco |ateral 462 - Momentos fletores

Case

Items

End Length Offset [Location)

I-End: | Ji: 144
0.000000 m
[0.00000 m]

JEnd: | Jk 525
0.000000 m
[3.96143 m]

Casze_retracao hd

Ayial [P and T) ¥ | |Single valued ¥

Dist Load [2-dir]
0.000 Tonfém

at 395743 m
Poszitive in -2 direction

Shear ¥2
-0.8825 Tanf
at 395143 m

Moment M3
-13.80355 Tonf-m
at 018034 m

Deflection [2-dir)
0008414 m

at 0.00000 m
Positive in -2 direction

Units | Tonf,m, C

Dizplay Options
Scrall for Values
*  Show kax

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)

@.d4 BB |B.69
— —
i | ——
@.4d8 B.4% 1.5

Resultant Axial Force

Resultant Torsion-

Reset ta Initial Units Done

Figura 231 - Elemento do arco |ateral 462 - Esforpos Axiais

241

Dist Load [1-dir]
0.000 Tonf/m

at 395743 m
Poszitive in -1 direction

Azial

06948 Tonf
at 396143 m

Torsion
1.04604 Tonf-m
at 396143 m

Units | Tonf,m, C =



End Length Offset [Location) Dizplay Options

Case |Case_retracao bl 1-End: | Jt 147 Scroll for Values
0.000000 m + Show Max
0.00000 )

J-End: | Jr: 624
0.000000 m
[3.95886 m)

ltemz | Major 2 and M3] ¥ | Single valued *

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Maoments in Tonf-m)
Dist Load [2-dir]

1692 1~..E|EI |J.5..3El 0.000 Tord/m
Cw !« 3 &t 3.95886 m
B BTG BF | @43 Positive in -2 direction
ﬁesultant Shear
Shear ¥2
-0.4324 Tanf
at 3.95886 m
Resultant Moment
Moment M3
| at 0.04433 m
Deflections
Deflection [2-dir)
-0.009455 m
at 0.00000 m
Positive in -2 direction
+  Ahsolute Relative to Bearn Minimum ~ Relative to Beam Ends
Rezet to Initial Units Done Units | Tonf,m, C

Figura 232 - Elemento do arco |ateral 460 - Momentos fletores

End Length Offset [Location) Dizplay Options

Case |Case_retracao i 1-End: | JE 147 Scroll for Values
"~ 0.000000 m + Show Max
[0.00000 )
J-End: | Jr: 624
0000000 m
[3.95886 m)

ltems | Awial [P and T) ¥ | |Single valued ¥

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated T orzions in Tonf-m)
Dist Load [1-dir]

Gud] 1, BEE-B] B.é2

— | —s 0000 Tonf/m
|58 2 | LT
B.2508.58 @.47  Positive in -1 direction

Resultant Axial Force

Axial

0.E157 Tonf
at 3.95886 m

Resultant Torsion-
Torsion
[.66537 Tonf-m
at 3.9588E m

Reset ta Initial Units Done Units | Tonf,m, C =

Figura 233 - Elemento do arco |ateral 460 - Esforpos Axiais
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6.2 - ESFORCOS NAS LONGARINAS PRINCIPAIS

6.2.1 - Longarina principal central
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Figura 235 - 1/2 Longarina principal central - 1/2 se¢8o - barra 733 -Esforgos Axiais
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End Length Offzet [Location) Dizplay Options

Cash [T o - IEnd | It BR2  Scroll for Yalues
0.000000 m * Show Max
[0.00000 m)

JEnd | Jt 4120
0.000000 m
[45.00000 m)

Items | Major (W2 and M3] || Single valued ~

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in Tonf-m)
Dist Load [2-dir]
0.000 Tonf/m
at 45.00000 m
Positive in -2 direction

Resultant Shear
Shear V2
31213 Tonf

'F"' E E at 2.00000

Resultant Mormert

T Moment M3
U == ] JH9 Tonkn
. Deflections
Deflection [2-dir]
R | DD0ET4E m
g at 44.50000 m
Positive in -2 direction
*  Abzolute Relative to Beam Minimum Relative to Beam Ends
Fezet ta Initial Lnits Dane Units | Tonf,m,C =

Figura 236 - Longarina principal central - barra 733 - Momentos fletores

End Length Offzet [Location) Dizplay Options

Casge |Case_retracao add| |-End: | Jt EB2 Scrall for Yaluas
0.000000 i
(0.00000 m)

JEnd | Jr 4120
0.000000 rm
[45. 00000 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Momentz in T onf-m)

Dist Load [3-dir]
0.000 Tanfém

at 4500000 m
Positive in -3 direction

Iternz | Minar (W3 and M2] * || Single valued ~

Resultant Shear
Shear V3

T L L S

Resultant Mormert
Moment M2
0.39751 Tonf-m

.'lrlriyd?‘t‘;r.d'a,AYM'A'AYM",*’M‘"' &t 11.00000 m

Deflections
Deflection [3-dir)
_MA/I\..__./\._../'\.._../\.__/'\A -0.000028 m
i 3 at 9.00000 m
Positive in -3 direction

+  Abzolute Relative to Beam Minirmum Relative to Beam Ends

Feset ta [nitial Lnits Dane Units | Tonf,m,C =

Figura 237 - Longarina principal central - barra 733 - Momentos fletores
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- End Length Offset [Location) | - Display Options

Case Case_retracao id -End: | Jt: B2 ~ Seroll for Values
0.000000 m + Show Max
(0.00000 m)

JEnd | Jr 4120
0.000000 m
[45.00000 m)

ltems  Awial [P and T) ¥ | Single valued ¥

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Torsions in Tonfm)

Dist Load [1-dir]
0.000 Tonf/m

at 45.00000 m
Pasitive in -1 direction

Resultant Awial Force
Axial
| 77,6112 Tonf

T

Resultant Torsion

Torsion
| 0.00135 Tontm
Reset ta Initial Units Dane Units | Tonk.m.C |
Figura 238 - Longaring principal central - barra 733 — Esforgos Axiais
6.2.2 - Longarinas principais laterais
W i =10 x|

Figura 239 - 1/2 Longarinas principais laterais - 1/2 se¢8o - barras 847 e 334 - Momentos Fletores
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Figura 240 -1/2 Longarinas principais laterais - 1/2 se¢io - barras 847 e 334 - Esforgos Axiais

End Length Offset [Location)

Case Case_retracao il

ltems  Major V2 and M3] ¥ | Single valued ¥

- Resultant Shear -

IEnd: | Jt: 1103
0.000000 m
[0.00000 m)

J-End: | Jt: 93

0.000000 m
(45.00000 m)

i~ Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

Resultant Moment

|
"

Deflections

———————— ]

e |

(o Absolute Relative to Beam Minimum

Reset ta Initial Units Done

Figura 241 - Longarina principal lateral - barra 847 - Momentos fletores

Relative to Beam Ends
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Display Options

Seroll for Values

+  Show Max

Shear V2
3.9686 Tonf
at 2.00000 m

Moment M3
22.21755 Torkm
at 2.00000 m

Dist Load (2-dir)
0.000 Tonf/m

at 45.00000 m
Fositive in -2 direction

Deflection [2-dir)
0010222 m

at 45.00000 m
Pasitive in -2 direction

Urits  Tont,m,C ¥




End Length Offset [Location) Dizplay Options

Case |Case_retracao bl 1-End: | Jk 1103 Scroll for Values
0.000000 m + Show Max
0.00000 )
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| Positive in -3 direction
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Rezet to Initial Units Done Units | Tonf,m, C

Figura 242 - Longarina principal lateral - barra 847 - Momentos fletores
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Figura 243 - Longarina principal lateral - barra 247 - Esforgos Axiais
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Figura 244 - Longarina principal lateral - barra 334 - Momentos fletores
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Figura 245 - Longarina principal lateral - barra 334 - Momentos fletores

End Length Offset [Location) Dizplay Options

Case |Case_retracao i 1-End: | JE 160 Scroll for Values
"~ 0.000000 m + Show Max
0.00000 )
J-End:| Jr: 4085
01000000 m
[45.00000 m)

ltems | Awial [P and T) ¥ | |Single valued ¥
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Figurs 246 - Longanna prncipal lateral - barra 334 - Esforpos Axiais
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6.3.1

=1olx]
=0l

3 1 [ . ; ‘ - E

EEEEEEEEE g o sk b 2k 4k o ok

adz eeler galer osfer wstey e edlar Erler 9apn e ol b edbe sl W)z st W i
R I e I S ] il b ke phe albe wle B SR B TN 49
gitor cojer ssler sefer  IEJE . R . 76 o il - o il il i | e
pds  seli war eslar seler  cefar  zsler el ecer  eqd siho ol o sibe arlle wshe ofie- 2zfpe wite- 167E-
e eelu o wzl o kela esler peler evlar sl kE EEY Al ol ol et e e wfte sl e @l
elg  ssler ofzr ss|ar melar ez el wfno ks LR sobve. ool il woibe wlbe e e ek mE- 9
s zsler edlin selar eeler  Bglar gE(i Rfel IRe o BIS itee wotbe Bl Sl Sl e TR 1S
3 I 1T NI B FA R LNRC: | | AL TR P - L U . P T, o Gefte.. ke, &7
@'y efs  ECi0 refi sl 1 eZir eds @ 547 ot sohie safbe zefkz. ssfhe- oefhe- cobe- ek gsPle-
ed's e sefer  afin o es|or selir o esjar s AR ERd kee s pefle- eefbe- gafie- asfbe- zoflc- sefte- eI
CE YT [ 1T E O M O A .
ed'e  sHe  orfel  estel zeln Selel sgel R 05 BETe- Tap- SefbE- CRTPE- €[] il
R e e e e e o

@l EA G

3.7 a.7a 11744 11729 18766 8.p7 5.p3 Fife
5l 8 1868 ol miw mps G GEC -7l =y g
1hy ags ol mlss i iels dales sge sy -38d7 -31j43 -3
ok'e- -

OB N B B WS 3D R o 8 B i g
B0 9.2 1ees 1147 11z 1136 elfsd k2 s 1,48 m S7 -34067 31484 -3m464
a.P7 9.2 11033 1L&L 1jes nifrr 11lzn epr 7y oups m SIEL -3 -30,06 -29472
a.ye L T S == 0 T N 3 = I =7 W N 17 FT 0 2 N W11 m -34087 -32485 -28446 -28,70 -28)e4 -28)84
T.opdomgsz o 11E3 123 12fae i2fes 1iler alre ek m SR -y 2846 27473 -27{er -27ie6 -2Rl58 -3@les -34)19 -3833
g5 mfss 12ie zlss zlem izls 12z nle s sy M_ 3dged -2944r 21|37 -24167 -28le0 -2al77 -20{36 -zalvs -32)m -3nas
L2 L R R P CL S 3 I 3 73 1 R 1 "R U Y =BT R m 3Rl -23488 24121 -23063 24|56 -25472 -24f24 -2mles —amlel -33lz
.50 1as 2 a2 ales vl 2le npl el b .% IR 24055 24199 24047 -24ld0 -24(54 -25(B1 -24022 zdles -3)%
elie 1207 12les gzl g3l ﬁr iy izl e ole m T8 2R 2347 233 27 -23|39 -zalsm -pdlep -2é|rs o4
| | | | I =27 -o8lr 23 5 = : 1l 1 i §
BB B BE RB um 0y Bl g e B (N R R LR e g ae AR s e e
e szl e aslss sl wafse wally weles izl s ~ B i i i R 1 ~2265 ‘me
HPE 1208 108 138 g s e S TS e -mm - - - lo -
] ! | M onallm s 2l N Bt e e ! LB I =21)sh -21)14

| I I ! iy 1183 - -oq) 14 - ol f 'y
BBl M ok Y ol ok a0 g LR e o e el il e

=3 ‘ ‘
[

250

Figura 248 - Transversinas - Esfor¢os Axiais




End Length Offzet [Location] | — Display Options

Case ]Case-retracao Lj |-End: |JE 5330 " Scroll for Values
lterms [Maior (¥2 and M3) ~ | [Single valued ~]| [DﬁDDDDDDDIJDDDrE; & Show Max
J-End: | Jt: 5331

0.000000

[11.25000 m)

Equivalent Loads - Free Body Diagram [Concentrated Faorces in Tonf, Concentrated Marments in T onf-m)
12,99 Dist Load [2-dir)
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Resultant Shear
Shear V2

e
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. Deflection [2-dir)
| 0001008 m
— | at 11.35000 m
I Positive in -2 direction
¢ Absolute " Relative to Beamn Minimurm " FRelative to Beam Ends

Reset to Initial Units Done Units [Tonf,m.C *

Figura 248 - Transversina 506 - Momentos fletores
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Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in T onf-m)
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i = at 000000 m
| Positive in -3 direction
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Reset to Initial Units Done Units |Tonf,m.C *

Figura 250 - Transversina 506 - Momentos fletores
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Case 1Case-retracao LJ |-End: |JE 5330 " Scroll for Values
Items |Axial [PandT] ﬂ |Single valued LJ [DdDDDDDDDDDDDrE] &+ Show Max
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e

Resultant Torsion
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Reset to Initial Units Done Unitz |Tonf,m.C ¥

Figura 251 - Transversina 506 - Esforcos Axdais
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Figura 252 - Transversina 503 - Momentos fletores
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Figura 253 - Transversina 503 - Momentos fletores
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Figura 254 - Transversina 503 - Esforgos Axdais
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6.4 - ESFORCOS NAS LONGARINAS SECUNDARIAS

6.4.1 - Llongarinas secundarias

=1olx|
Figura 255 - 1/2 tabuleiro longitudinal - 1/2 tabuleiro transversal - longarinas secundarias - Momentos fletores
A =[0] %]

Figura 256 - 1/2 tabuleiro longitudinal - 1/2 tabuleiro transversal - longarinas secundarias - Esforgos Axiais
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Figura 257 - 1/2 tabuleiro longitudinal de uma linha de longarinas secundarias - Momentos Fletores
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Figura 258 - 1/2 tabuleiro longitudinal de uma linha de longarinas secundarias - Esforgos Axiais
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Figura 258 - longarina secundaria - barra 831 - Momentos fletores
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Figura 260 - longarina secundaria - barra 831 - Momentos fletores
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Figura 261 - longarina secundana - bara 831 - Esforpos Axiais
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Figura 282 - longarina secundaria - barra BE0 - Momentos fletores
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Figura 263 - longarina secundaria - barra 560 - Momentos fletares
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Figura 264 - longarina secundaria - barra 560 - Esforcos Axiais
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7. - RELATORIO DE TENSOES

L Axis 1
P
Axis 2 Qr
é:/ L, End |
Axis 3
- »
P
P "’4 End i
a. Positive Axial Force and Toroue
V2
Compression face » Axis 1

% Axis 27 » Axis 1
Axis 2 ) M3 .
—_— M2 i V3
A End | 1 |
= Tenslon face —— \End |

"3 —“Mls 2 ."\ . —-Campression lace
= g | -
T Endi ‘n 2 )
V7 l Tension face Endi
b. Positive Moment and Shear in the 1-2 Plane c. Positive Moment and Shear in the 1-3 Plane

7.1 - ESFORCOS NOS ARCOS

7.1.1 - Arco central
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Figura 265 - mapa arco central
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Figura 266 - orientacdo das barras
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FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade
Text m Text m sup Max inf Max sup Min inf Min
494 4.6 Case-CPSH2 552 -2086 2227 -9125 -4812
494 0.0 Case-CPSH2 507 65 -967 -5891 -6923
453-1 4.0 Case-CPSH2 50.7 63 -969 -5503 -6935
493-1 0.0 Case-CPSH2 46.7 398 -1400 -5440 -7238
492-2 4.0 Case-CPSH2 46.7 399 -1400 -5436 -7235
492-2 1.9 Case-CPSH2 42.7 -386 -852 -5969 -6435
492-1 1.9 Case-CPSH2 40.8 -355 -820 -5747 -6212
492-1 0.0 Case-CPSH2 390 366 -1395 -5158 -6920
491-1 4.0 Case-CPSH2 39.0 365 -1396 -5163 -6925
491-1 0.0 Case-CPSH2 35.0 267 -1378 -5155 -6800
490-2 4.0 Case-CPSH2 35.0 268 -1377 -5149 -6794
490-2 1.0 Case-CPSH2 31.1 -1188 -556 -5952 -5320
490-1 1.0 Case-CPSH2 30.1 -1130 -552 -5721 -5143
490-1 0.0 Case-CPSH2 291 -750 -1036 -5232 -5517
489-1 4.0 Case-CPSH2 29.1 -751 -1036 -5238 -5523
489-1 0.0 Case-CPSH2 25.1 -774 -1161 -5092 -5479
488-2 4.0 Case-CPSH2 25.1 -773 -1161 -5087 -5474
488-2 0.5 Case-CPSH2 21.2 -1488 131 -6362 -4743
488-1 0.5 Case-CPSH2 207 -1467 136 -6190 -4587
488-1 0.0 Case-CPSH2 202 -1415 -156 -5895 -4636
487-1 4.0 Case-CPSH2 20.2 -1416 -157 -5503 -4644
487-1 0.0 Case-CPSH2 16.3 -1354 -601 -5445 -4692
486-2 4.0 Case-CPSH2 16.3 -1353 -600 -5442 -4689
486-2 0.2 Case-CPSH2 123 -1552 885 -6916 -4478
486-1 0.2 Case-CPSH2 123, -1536 892 -6798 -4370
486-1 0.0 Case-CPSH2 12.0 -1512 756 -6662 -4394
485-1 4.0 Case-CPSH2 12.0 -1514 755 -6673 -4404
485-1 0.0 Case-CPSH2 8.0 -1388 -98 -5811 -4522
484-2 4.0 Case-CPSH2 8.0 -1388 -98 -5810 -4521
484-2 0.0 Case-CPSH2 4.0 -1542 1105 -7008 -4361
484-1 0.0 Case-CPSH2 4.0 -1532 1105 -6939 -4302
484-1 0.0 Case-CPSH2 4.0 -1525 1067 -6501 -4309
483-1 4.0 Case-CPSH2 4.0 -1527 1066 -6914 -4322
483-1 0.0 Case-CPSH2 0.0 -1372 -3 -5844 -4475
FrameElem Station OutputCase Distancia da Tensdes (ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
494 4.6 Case-Temperatura 55.2 214 -182 214 -182
494 0.0 Case-Temperatura 50.7 130 -98 130 -98
493-1 4.0 Case-Temperatura 50.7 130 -97 130 -97
493-1 0.0 Case-Temperatura 46.7 65 -32 65 -32
492-2 4.0 Case-Temperatura 46.7 66 -32 66 -32
492-2 1.9 Case-Temperatura 42.7 36 -2 36 -2
492-1 1.9 Case-Temperatura 40.9 38 1 38 1
492-1 0.0 Case-Temperatura 390 31 8 31 8
491-1 4.0 Case-Temperatura 390 31 8 31 8
491-1 0.0 Case-Temperatura 35.0 24 15 24 15
490-2 4.0 Case-Temperatura 35.0 24 15 24 15
490-2 1.0 Case-Temperatura 31.1 26 13 26 13
490-1 1.0 Case-Temperatura 30.1 25 16 25 16
490-1 0.0 Case-Temperatura 29.1 23 18 23 18
489-1 4.0 Case-Temperatura 29.1 23 18 23 18
489-1 0.0 Case-Temperatura 251 23 18 23 18
488-2 4.0 Case-Temperatura 251 23 18 23 18
488-2 0.5 Case-Temperatura 21.2 31 10 31 10
488-1 0.5 Case-Temperatura 207 29 10 29 10
488-1 0.0 Case-Temperatura 20.2 27 12 27 12
487-1 4.0 Case-Temperatura 20.2 27 12 27 12
487-1 0.0 Case-Temperatura 163 23 16 23 16
486-2 4.0 Case-Temperatura 163 23 16 23 16
486-2 0.2 Case-Temperatura 123 28 11 28 11
486-1 0.2 Case-Temperatura 121 27 11 27 11
486-1 0.0 Case-Temperatura 120 27 12 27 12
485-1 4.0 Case-Temperatura 120 27 12 27 12
485-1 0.0 Case-Temperatura 8.0 20 18 20 18
484-2 4.0 Case-Temperatura 8.0 20 18 20 18
484-2 0.0 Case-Temperatura 4.0 24 15 24 15
484-1 0.0 Case-Temperatura 4.0 23 15 23 15
484-1 0.0 Case-Temperatura 4.0 23 15 23 15
483-1 4.0 Case-Temperatura 4.0 23 15 23 15
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483-1 0.0 Case-Temperatura 0.0 18 21 18 2L
FrameElem Station OutputCase Distancia da Tensdes (ton/m2)
extremidade
Text m Text m sup Max inf Max sup Min inf Min
494 46 Cemb-Movels 55.2 647 3405 -5845 -3086
494 0.0 Comb-Movels 50.7 536 1362 -3802 -2976
493-1 4.0 Comb-Movels 50.7 514 1340 -3787 -2961
493-1 0.0 Comb-Movels 46.7 1402 1795 -4242 -3849
492-2 4.0 Comb-Movels 46.7 1381 1775 -4221 -3828
492-2 1.9 Comb-Movels 427 1442 2236 -4683 -3888
492-1 1.9 Comb-Moveis 40.9 1442 2236 -4575 -3781
492-1 0.0 Comb-Moveis 390 1973 2144 -4483 -4313
491-1 4.0 Comb-Moveis 390 1985 2156 -4499 -4329
491-1 0.0 Coemb-Movels 35.0 2616 2604 -4947 -4959
490-2 4.0 Comb-Movels 35.0 2636 2624 -4965 -4978
490-2 1.0 Comb-Movels 311 2607 3315 -5656 -4948
490-1 1.0 Cemb-Maovels 30.1 2455 3152 -5399 -4702
490-1 0.0 Comb-Movels 29.1 2596 2951 -5199 -4844
480-1 4.0 Coemb-Movels 291 2589 2944 -5195 -4840
489-1 0.0 Comb-Movels 25.1 2695 2735 -4986 -4947
488-2 4.0 Comb-Movels 25.1 2696 2735 -4985 -4946
488-2 0.5 Comb-Movels 21.2 2537 3286 -5535 -4787
488-1 0.5 Comb-Movels 20.7 2379 3123 -5304 -4560
488-1 0.0 Comb-Movels 20.2 2412 2979 -5160 -4593
487-1 4.0 Comb-Moveis 202 2422 2989 -5174 -4607
487-1 0.0 Comb-Moveis 16.3 2291 2382 -4567 -4477
486-2 4.0 Comb-Moveis 16.3 2273 2363 -4548 -4457
486-2 0.2 Comb-Maovels 1233 1961 2673 -4857 -4146
486-1 0.2 Cemb-Movels 12.1 1855 2565 -4705 -3995
486-1 0.0 Cemb-Maovels 12.0 1856 2490 -4630 -3996
485-1 4.0 Comb-Moveis 120 1885 2519 -4664 -4030
485-1 0.0 Cemb-Movels 8.0 1560 1612 -3757 -3705
484-2 4.0 Cemb-Movels 8.0 1531 1583 -3728 -3676
484-2 0.0 Comb-Movels 4.0 1299 1940 -4084 -3444
484-1 0.0 Comb-Movels 4.0 1226 1864 -3988 -3350
484-1 0.0 Comb-Movels 4.0 1228 1846 -3970 -3352
483-1 4.0 Comb-Moveis 4.0 1267 1885 -4016 -3398
483-1 0.0 Comb-Moveis 0.0 1165 1202 -3333 -3296
FrameElem Station OutputCase Distancia da Tensoes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
494 4.6 CombRarasTotal 55.2 -1225 6432 -16059 -8402
494 0.0 CombRarasTotal 50.7 731 872 -10458 -10318
493-1 4.0 CombRarasTotal 50.7 707 848 -10457 -10316
493-1 0.0 CombRarasTotal 46.7 1866 750 -10327 -11443
492-2 4.0 CombRarasTotal 46.7 1845 730 -10303 -11419
492-2 1.9 CombRarasTotal 427 1092 1751 -11308 -10650
492-1 119 CombRarasTotal 40.9 1125 1785 -10965 -10305
492-1 0.0 CombRarasTotal 39.0 2370 1010 -10176 -11536
491-1 4.0 CombRarasTotal 39.0 2382 1021 -10198 -11558
491-1 0.0 CombRarasTotal 35.0 2908 1394 -10544 -12058
490-2 4.0 CombRarasTotal 35.0 2929 1415 -10556 -12070
490-2 1.0 CombRarasTotal 311 1444 2958 -12081 -10567
490-1 1.0 CombRarasTotal 301 1350 2788 -11573 -10135
490-1 0.0 CombRarasTotal 29.1 1869 2042 -10822 -10648
489-1 4.0 CombRarasTotal 29.1 1861 2034 -10825 -10651
489-1 0.0 CombRarasTotal 2511 1961 1596 -10366 -10730
488-2 4.0 CombRarasTotal 251 1962 1597 -10360 -10725
488-2 0.5 CombRarasTetal 21.2 1096 3447 -12194 -9843
488-1 0.5 CombRarasTotal 20.7 964 3288 -11780 -9456
488-1 0.0 CombRarasTotal 20.2 1075 2850 -11341 -9565
487-1 4.0 CombRarasTotal 20.2 1084 2859 -11364 -9588
487-1 0.0 CombRarasTotal 16.3 1134 1804 -10294 -9623
486-2 4.0 CombRarasTotal 16.3 1116 1786 -10272 -9601
486-2 0.2 CombRarasTotal 123 611 3586 -12060 -9086
486-1 0.2 CombRarasTotal 121 522 3484 -11786 -8824
486-1 0.0 CombRarasTotal 12.0 557 3273 -11573 -8857
485-1 4.0 CombRarasTotal 12.0 584 3300 -11619 -8903
485-1 0.0 CombRarasTotal 8.0 483 1534 -9844 -8793
484-2 4.0 CombRarasTotal 8.0 454 1506 -9815 -8763
484-2 0.0 CombRarasTotal 4.0 50 3069 -11373 -8353
484-1 0.0 CombRarasTotal 4.0 -13 2992 -11204 -8199
484-1 0.0 CombRarasTotal 4.0 -3 2937 -11149 -8210
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483-1 4.0 CombRarasTotal 4.0 35 2974 -11209 -8269
483-1 0.0 CombRarasTotal 0.0 156 1220 -9453 -8388
FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
494 4.6 envtemp+envretra 55.2 214 800 -1089 -504
494 0.0 envtemp+envretra 50.7 130 476 -766 -419
493-1 4.0 envtemp+envretra 50.7 130 477 -767 -420
493-1 0.0 envtemp+envretra 46.7 65 355 -645 -356
492-2 4.0 envtemp+envretra 46.7 66 355 -645 -356
492-2 1.9 envtemp+envretra 427 36 367 -657 -326
492-1 1.9 envtemp+envretra 40.9 38 369 -642 -311
492-1 0.0 envtemp+envretra 39.0 31 261 -535 -304
491-1 4.0 envtemp+envretra 39.0 31 261 -535 -305
491-1 0.0 envtemp+envretra 35.0 24 168 -442 -298
490-2 4.0 envtemp+envretra 35.0 24 168 -443 -298
490-2 1.0 envtemp+envretra 31.1 26 199 -473 -300
490-1 1.0 envtemp+envretra 30.1 25 188 -453 -290
490-1 0.0 envtemp+envretra 29.1 23 127 -391 -287
489-1 4.0 envtemp+envretra 29.1 23 127 -392 -288
489-1 0.0 envtemp+envretra 251 40 23 -288 -305
488-2 4.0 envtemp+envretra 251 40 23 -288 -305
488-2 0.5 envtemp+envretra 21.2 48 31 -296 -313
488-1 0.5 envtemp+envretra 20.7 52 29 -287 -309
488-1 0.0 envtemp+envretra 20.2 78 27 -285 -336
487-1 4.0 envtemp+envretra 20.2 78 27 -286 -337
487-1 0.0 envtemp+envretra 16.3 196 23 -282 -455
486-2 4.0 envtemp+envretra 16.3 196 23 -283 -455
486-2 02 envtemp+envretra 123 202 28 -287 -462
486-1 0.2 envtemp+envretra 121 203 27 -282 -458
486-1 0.0 envtemp+envretra 12.0 213 27 -282 -468
485-1 4.0 envtemp+envretra 12.0 213 27 -283 -469
485-1 0.0 envtemp+envretra 8.0 311 20 -276 -567
484-2 4.0 envtemp+envretra 8.0 311 20 -277 -567
484-2 0.0 envtemp+envretra 4.0 292 24 -280 -548
484-1 0.0 envtemp+envretra 4.0 293 23 -278 -547
484-1 0.0 envtemp+envretra 4.0 295 23 -278 -549
483-1 4.0 envtemp+envretra 4.0 295 23 -278 -550
483-1 0.0 envtemp+envretra 0.0 362 21 -276 -617
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Figura 273 - orientacdo das barras
FrameElem Station OutputCase Distdncia da Tensdes {ton/m2})
extremidade

Text m Text m sup Max inf Max sup Min inf Min

470 4.6 Case-CPSH2 552 -1575 2031 -8038 -4432

470 0.0 Case-CPSH2 50.7 569 -921 -5046 -6535
469-1 4.0 Case-CPSH2 50.7 558 -931 -5049 -6539
469-1 0.0 Case-CPSH2 46.7 917 -1260 -4688 -6865
A68-2 4.0 Case-CPSH2 6.7 909 -1268 -4679 -6856
468-2 1.9 Case-CP5H2 42,7 307 -1175 -4756 -6238
468-1 1.9 Case-CPSH2 40.9 338 -1144 -4596 -6078
468-1 0.0 Case-CPSH2 39.0 826 -1371 -4356 -6553
A67-1 4.0 Case-CPSH2 350 817 -1380 -4351 -6548
A67-1 0.0 Case-CPSH2 35.0 535 -1440 -4265 -6240
466-2 4.0 Case-CPSH2 35.0 527 -1448 -4250 -6225
A66-2 1.0 Case-CPSH2 311 -713 -921 -4759 -41968
A66-1 1.0 Case-CPSH2 301 -746 -911 -4597 -4762
466-1 0.0 Case-CPSH2 29.1 -460 -1181 -4322 -5043
A65-1 A.0 Case-CPSH2 201 -468 -1189 -4318 -5039
465-1 0.0 Case-CPSH2 25.1 -598 -1135 -4351 -4888
464-2 4.0 Case-CPSH2 251 -605 -1142 -4338 -4876
464-2 0.5 Case-CPSH2 212 -1437 -87 -5378 -4027
464-1 0.5 Case-CPSH2 207 -1296 65 -5402 -4042
464-1 0.0 Case-CPSH2 202 -1252 -146 -5189 -4084
463-1 4.0 Case-CPSH2 202 -1256 -151 -5191 -4085
463-1 0.0 Case-CPSH2 16.3 -1273 -499 -4827 -4054
4622 4.0 Case-CPSH2 16.3 -1277 -503 -4820 -4046
462-2 0.2 Case-CP5H2 12.3 -1567 778 -6089 -3745
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462-1 0.2 Case-CPSH2 121 -1345 1007 -6242 -3890
462-1 0.0 Case-CPSH2 12.0 -1325 892 -6126 -3910
461-1 4.0 Case-CPSH2 12.0 -1328 888 -6133 -3916
461-1 0.0 Case-CPSH2 8.0 -1309 139 -5375 -3927
460-2 4.0 Case-CPSH2 8.0 -1312 137 -5371 -3923
460-2 0.0 Case-CPSH2 4.0 -1589 1090 -6319 -3640
460-1 0.0 Case-CPSH2 40 -1283 1405 -6610 -3922
460-1 0.0 Case-CPSH2 4.0 -1278 1371 -6576 -3927
459-1 4.0 Case-CPSH2 4.0 -1281 1368 -6586 -3937
459-1 0.0 Case-CPSH2 00 -1284 274 -5490 -3932
FrameElem Station OutputCase Distancia da Tensbes {ton/m2)
extremidade
Text m Text m sup Max inf Max sup Min inf Min
470 4.6 Case-Temperatura 55.2 373 -45 18 -400
470 0.0 Case-Temperatura 50.7 223 -52 25 -250
469-1 4.0 Case-Temperatura 50.7 224 -51 25 -250
469-1 0.0 Case-Temperatura 46.7 87 -50 24 -113
468-2 4.0 Case-Temperatura 46.7 87 -49 24 -112
468-2 1.9 Case-Temperatura 427 20 -37 12 -45
468-1 1.9 Case-Temperatura 40.9 24 -33 16 -41
468-1 0.0 Case-Temperatura 350 52 3 -21 -69
467-1 4.0 Case-Temperatura 390 52 3 -20 -69
467-1 0.0 Case-Temperatura 350 107 84 -101 -124
466-2 4.0 Case-Temperatura 350 107 84 -101 -124
466-2 1.0 Case-Temperatura 311 145 147 -165 -163
466-1 1.0 Case-Temperatura 301 105 105 -123 -123
466-1 0.0 Case-Temperatura 291 90 88 -106 -108
465-1 4.0 Case-Temperatura 29.1 90 88 -106 -108
465-1 0.0 Case-Temperatura 251 26 25 -43 -44
464-2 4.0 Case-Temperatura 251 26 25 -43 -44
464-2 0.5 Case-Temperatura 21.2 9 16 -34 -27
464-1 0.5 Case-Temperatura 207 7 12 -29 -23
464-1 0.0 Case-Temperatura 20.2 6 10 -27 -23
463-1 4.0 Case-Temperatura 20.2 6 10 -27 -23
463-1 0.0 Case-Temperatura 16.3 -4 -3 -14 -13
462-2 4.0 Case-Temperatura 163 -4 <3 -14 -13
462-2 0.2 Case-Temperatura 123 -4 0 =il 7 -13
462-1 0.2 Case-Temperatura 121 -7 -3 -14 -10
462-1 0.0 Case-Temperatura 12.0 <f -3 -13 -10
461-1 4.0 Case-Temperatura 120 =7 -4 =13 -10
461-1 0.0 Case-Temperatura 8.0 -4 -6 -11 -12
460-2 4.0 Case-Temperatura 8.0 5 -6 -11 -12
460-2 0.0 Case-Temperatura 4.0 -6 -3 -13 -11
460-1 0.0 Case-Temperatura 4.0 -7 -4 -12 -10
460-1 0.0 Case-Temperatura 4.0 -7 -4 =12 -10
459-1 4.0 Case-Temperatura 4.0 7 5 12 -10
459-1 0.0 Case-Temperatura 0.0 -4 -7 -10 -12
FrameElem Station OutputCase Disténcia da Tensdes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
470 4.6 Comb-Movels 55.2 1104 3774 -5798 -3128
470 0.0 Comb-Moveis 50.7 1258 2189 -4213 -3282
469-1 4.0 Comb-Moveis 507 1235 2166 -4198 -3267
469-1 0.0 Comb-Moveis 46.7 1938 2392 -4424 -3969
468-2 4.0 Comb-Moveis 46.7 1916 2370 -4403 -3948
468-2 1.9 Comb-Moveis 427 1930 2670 -4702 -3963
468-1 1.9 Comb-Moveis 409 1928 2667 -4619 -3879
468-1 0.0 Comb-Moveis 390 2370 2545 -4497 -4321
467-1 4.0 Comb-Moveis 390 2367 2543 -4497 -4322
467-1 0.0 Comb-Moveis 350 2917 2899 -4854 -4871
466-2 4.0 Comb-Movels 350 2934 2916 -48689 -4887
466-2 1.0 Comb-Movels 311 2916 3521 -5475 -4869
466-1 1.0 Comb-Movels 301 2663 3273 -5151 -4542
466-1 0.0 Comb-Movels 291 2812 3122 -5000 -4690
465-1 4.0 Comb-Movels 291 2805 3115 -4996 -4686
465-1 0.0 Comb-Movels 251 2964 3002 -4883 -4845
464-2 4.0 Comb-Moveis 251 2961 2999 -4879 -4841
464-2 0.5 Comb-Moveis 212 2736 3428 -5308 -4615
464-1 0.5 Comb-Moveis 207 2601 3291 -5114 -4424
464-1 0.0 Comb-Moveis 20.2 2630 3165 -4988 -4453
463-1 4.0 Comb-Moveis 20.2 2637 3173 -4999 -4463
463-1 0.0 Comb-Moveis 16.3 2510 2638 -4464 -4336
462-2 4.0 Comb-Moveis 16.3 2493 2621 -4446 -4317
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462-2 0.2 Comb-Moveis 12.3 2171 2893 -4718 -3996
462-1 0.2 Comb-Moveis 121 2055 2768 -4554 -3841
462-1 0.0 Comb-Moveis 12.0 2053 2700 -4486 -3840
461-1 4.0 Comb-Moveis 12.0 2077 2723 -4514 -3868
461-1 0.0 Comb-Movels 8.0 1753 1503 -3694 -3544
460-2 4.0 Comb-Movels 8.0 1730 1880 -3670 -3520
460-2 0.0 Comb-Movels 40 1424 2157 -3947 -3214
460-1 0.0 Comb-Movels 4.0 1362 2078 -3849 -3134
460-1 0.0 Comb-Movels 4.0 1363 2061 -3833 -3134
459-1 4.0 Comb-Moveis 40 1399 2098 -3875 -3176
459-1 0.0 Comb-Moveis 00 1235 1454 -3230 -3011
FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade
Text m Text m sup Max inf Max sup Min inf Min
470 4.6 CembRarasTotal 55.2 -52 6930 -14938 -7956
470 0.0 CombRarasTotal 50.7 2100 2107 -10074 -10068
469-1 4.0 CembRarasTotal 50.7 2066 2073 -10062 -10055
469-1 0.0 CombRarasTotal 46.7 2991 1699 -9656 -10947
468-2 4.0 CombRarasTotal 46.7 2959 1668 -9625 -10917
468-2 1.9 CombRarasTotal 42.7 2304 1917 -9858 -10246
468-1 1.9 CombRarasTotal 40.9 2328 1940 -9611 -9999
468-1 0.0 CombRarasTotal 39.0 3295 1571 -9228 -10953
467-1 4.0 CombRarasTotal 39.0 3283 1558 -9224 -10949
467-1 0.0 CombRarasTotal 35.0 3689 1860 -9500 -11329
466-2 4.0 CombRarasTotal 35.0 3694 1865 -9497 -11326
466-2 1.0 CombRarasTotal 311 2413 2867 -10481 -10028
466-1 1.0 CombRarasTotal 301 2159 2668 -10036 -9527
466-1 0.0 CembRarasTotal 29.1 2569 2202 -9564 -9931
465-1 4.0 CombRarasTotal 29.1 2552 2184 -9554 -9922
465-1 0.0 CembRarasTotal 251 2526 1978 -9327 -9875
464-2 4.0 CembRarasTotal 25.1 2514 1966 -9308 -9856
464-2 0.5 CembRarasTotal 21.2 1499 3404 -10730 -8825
464-1 0.5 CembRarasTotal 20.7 1484 3401 -10545 -8628
464-1 0.0 CombRarasTotal 20.2 1560 3063 -10205 -8§702
463-1 4.0 CombRarasTotal 20.2 1563 3065 -10217 -8715
463-1 0.0 CombRarasTotal 16.3 1477 2184 -9321 -8615
462-2 4.0 CombRarasTotal 16.3 1455 2161 -9293 -8587
462-2 0.2 CombRarasTotal 123 928 3738 -10859 -8050
462-1 0.2 CombRarasTotal 121 1011 3821 -10827 -8018
462-1 0.0 CombRarasTotal 12.0 1030 3637 -10643 -8036
461-1 4.0 CombRarasTotal 12.0 1050 3657 -10677 -8070
461-1 0.0 CombRarasTotal 8.0 777 2094 -9105 -7788
460-2 4.0 CembRarasTotal 8.0 750 2067 -9077 -7760
460-2 0.0 CombRarasTotal 40 207 3307 -10311 -7211
460-1 0.0 CombRarasTotal 40 443 3534 -10496 -7405
460-1 0.0 CombRarasTotal 40 448 3484 -10446 -7410
459-1 4.0 CombRarasTotal 40 481 3517 -10497 -7461
459-1 0.0 CembRarasTotal 0.0 309 1780 -8759 -7288
FrameElem Station OutputCase Disténcia da Tensdes {ton/m2})
extremidade

Text m Text m sup Max inf Max sup Min inf Min
470 4.6 envtemp+envretra 55.2 675 1380 -1357 -651
470 0.0 envtemp+envretra 50.7 430 995 971 -406
469-1 4.0 envtemp+envretra 50.7 429 994 972 -406
469-1 0.0 envitemp+envretra 46.7 209 640 617 -186
468-2 4.0 envtemp+envretra 46.7 208 639 -617 -186
468-2 1.9 envtemp+envretra 427 97 452 -430 -75
468-1 1.9 envitemp+envretra 409 92 447 -426 -71
468-1 0.0 envtemp+envretra 3%.0 100 397 -376 -79
467-1 4.0 envtemp+envretra 3%.0 99 396 -376 -79
467-1 0.0 envtemp+envretra 350 238 401 -381 -218
466-2 4.0 envtemp+envretra 350 237 400 -381 -217
466-2 1.0 envtemp+envretra 311 340 397 -377 -320
466-1 1.0 envtemp+envretra 301 242 306 -288 -223
466-1 0.0 envtemp+envretra 291 217 261 -242 -198
465-1 4.0 envtemp+envretra 291 215 259 -240 -197
465-1 0.0 envtemp+envretra 251 160 111 -93 -141
464-2 4.0 envtemp+envretra 251 157 108 -91 -140
464-2 0.5 envitemp-+envretra 21.2 200 62 -45 -182
464-1 0.5 envtemp+envretra 20.7 186 53 -36 -170
464-1 0.0 envtemp+envretra 20.2 187 48 =32 -171
463-1 4.0 envitemp-+envretra 20.2 188 49 -33 -172
463-1 0.0 envtemp+envretra 16.3 241 45 -29 -225
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462-2 4.0 envtermnp+envretra 163 230 44 -28 -224
462-2 0.2 enwternp+ervretra 12.3 324 E7 -52 =308
462-1 0.2 envtermp+envretra 121 301 46 =31 -2EBE
462-1 o0 enwvternp+ernvretra 12.40 202 46 oL -287
461-1 4.0 envternp+envretra 120 01 45 =30 -2B6
461-1 LR} envtermnp+envretra B0 333 52 s led -21B
4E0-2 4.0 enwternp+ernvretra B4 332 5l -36 =317
4E50-2 0.0 ermvitemp+envretra 4.4 372 58 -44 -357
4E0-1 0.0 enwternp+ervretra 4.0 364 51 =37 -345
4E0-1 0.0 enwvternp+envretra 4.0 363 5l =37 =349
450-1 4.0 envternp+envretra 4.0 363 51 -36 -349
459-1 0.0 enwvternp+envretra 0.0 359 5d =3B =345
Evolugio das Tensdes
Case-CPSH2 o
2000
. 0
60.0
==sup Wax -2000
== inf Max

-4000

-6000

-8000
-10000

Figura 274 - Tensfes no arco lateral da barra 470 8455 (CPSHZ)
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Case-Temperatura -
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0
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/ == sup Max -200
/ =8= inf Max -300
- - sup-Min -400
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Figura 275 - Tensdes no arco |ateral da bara 470 & 459 (Case-Temperatura)
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Figura 276 - Tensdes no arco |ateral da bara 470 a 459 (Comb-Moveis)
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Figura 277 - Tensfes no arco lateral da barra 470 a 459 {CombRarasTotal
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Figura 278 - Tensdes no arco lateral da barra 470 a 459 (envtemp+envretra)
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7.2 - ESFORCOS NAS LONGARINAS PRINCIPAILS

21 =

ongaring priri;:ipal central

Figura 279 - orientacio da barra

FrameElem Station OutputCase Distancia da Tensdes [tonSm2)
extremidads

Text m Text m sup May inf Maxy sup Min inf Min
735-1 0.0 Cace-CP5HZ Q. 1 a a -1
7353-1 0.5 Cace-CP5HZ 0.5 1 a a -1
735-2 0.5 Cace-CP5HZ 0.5 12471 G7ES 1975 1708
735-2 10 Cace-CP5HZ 1.4 12591 6211 1541 -1533
7353-3 10 Cace-CP5HZ 1.4 11311 5315 1169 4227
733-3 20 Cace-CP5HZ 2.0 10230 5530 11585 -5214
7354 20 Cace-CP5HZ 2.0 10338 B163 1339 -3
7354 3.0 Cace-CR5HZ 3.0 9553 BOTE 1415 -24 B0
¥33-5 30 Cace-CP5HZ 3.0 10065 5342 1857 -2236
733-5 4.0 Caze-CP5HZ 4.0 9435 B3T3 1751 -1671
733-B 4.0 Cace-CP5HZ 4.0 9661 BO55 17z -1514
¥33-B 5.0 Cace-CP5HZ 5.0 9022 B345 1500 -1177
735-7 5.0 Cace-CP5HZ 5.4 9239 B123 1724 -1392
7353-7 6.0 Cace-CP5HZ 6.0 A744 B174 1666 =304
735-8 6.0 Cace-CP5HZ 6.0 AB7T2 B339 1745 -923
735-5 7.0 Cace-CR5HZ 7.0 H404 6211 1629 -G64
73319 7.0 Cace-CP5HZ 7. AB05 6330 1506 -T63
73319 20 Cace-CP5HZ 210 241 B401 1452 -358
73310 20 Cace-CP5HZ a0 H332 B4 31 1425 -473
73310 9.0 Cace-CP5HZ 9.0 8521 T35 77l -651
73311 9.0 Cace-CP5HZ 9.0 B4B60 B36Z T53 -739
73311 200 Cace-CP5HZ 1010 T5ER BETE 1060 171
73312 200 Cace-CP5HZ 100 TE13 BEEA 1052 115
73312 110 Cace-CR5HZ 1140 T270 BE43 911 483
73313 1140 Cace-CP5HZ 110 7130 BT 28 1022 SED
73313 120 Cace-CPEHZ 120 BE15 BT44 1003 932
73314 120 Cace-CPEHZ 120 BEEZ BTES 984 BEL
73314 130 Cace-CPEHZ 130 BEZ3 BE1Z 932 1121
73315 1340 Cace-CPEHZ 130 BEGT BE22 925 1089
73315 140 Cace-CPEHZ 140 B52h ESED 8584 12158
73318 140 Cace-CPEHZ 14.0 B52 T BE39 905 1217
73318 1540 Cace-CPEHZ 150 B44 B BS2E 917 1297
73317 154 Cace-CPEHZ 150 21=E1 B8535 H4B 1205
73317 1610 Cace-CPEHZ 160 B515 B 24 926 1236
73318 161 Cace-CPEHZ 16.0 ES B BE35 916 1205
73318 170 Cace-CPEHZ 170 BEED w00 TED 900
73319 170 Cace-CPEHZ 170 BEZE 933 741 247
73319 1840 Cace-CPEHZ 1810 B130 BET3 fla| 1493
73320 1810 Cace-CPEHZ 180 B135 BETZ 511 14858
73320 1940 Cace-CPEHZ 19.0 5908 Fil=dl b2 1784
73321 194 Cace-CPEHZ 19.0 GEE4 936 2= 1837
73321 200 Cace-CPEHZ 20.0 57T TIE3 B0 1942
FEE-22 200 Cace-CPEHZ 20.0 57E2 FI83 BB 19258
73322 2140 Cace-CPEHZ 2110 5719 7185 L3z 1965
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733-23 21.0 Case-CPSH2 21.0 5723 7160 529 1966
733-23 220 Case-CPSH2 220 5727 7199 488 1960
733-24 220 Case-CPSH2 220 5718 7190 497 1969
733-24 230 Case-CPSH2 230 5737 7178 508 1950
733-25 230 Case-CPSH2 230 5783 7225 461 1902
733-25 240 Case-CPSH2 240 5812 7144 548 1879
733-26 240 Case-CPSH2 240 5815 7146 545 1877
733-26 25.0 Case-CPSH2 250 6052 7207 490 1646
733-27 25.0 Case-CPSH2 250 5991 7145 503 1657
733-27 26.0 Case-CPSH2 260 5757 7323 330 1895
733-28 26.0 Case-CPSH2 260 5746 7248 405 1907
733-28 270 Case-CPSH2 270 5679 7546 112 1980
733-29 27.0 Case-CPSH2 27.0 5650 7482 175 2007
733-29 280 Case-CPSH2 280 5580 7671 -14 2077
733-30 280 Case-CPSH2 280 5589 7660 -4 2068
733-30 29.0 Case-CPSH2 290 5558 7798 -143 2097
733-31 29.0 Case-CPSH2 29.0 5557 7790 -133 2099
733-31 30.0 Case-CPSH2 300 5559 7856 -202 2096
733-32 30.0 Case-CPSH2 300 5555 7856 -202 2100
733-32 310 Case-CPSH2 310 5567 7844 -190 2087
733-33 310 Case-CPSH2 310 5592 7887 -233 2062
733-33 320 Case-CPSH2 320 5613 7778 -121 2044
733-34 320 Case-CPSH2 320 5608 7818 -161 2049
733-34 330 Case-CPSH2 330 5742 7723 -63 1918
733-35 330 Case-CPSH2 330 5691 7660 -21 1948
733-35 340 Case-CPSH2 340 5582 7953 -312 2059
733-36 34.0 Case-CPSH2 340 5569 7883 -241 2073
733-36 35.0 Case-CPSH2 350 5516 8134 -491 2127
733-37 35.0 Case-CPSH2 350 5513 8102 -459 2130
733-37 36.0 Case-CPSH2 36.0 5478 8264 622 2164
733-38 36.0 Case-CPSH2 360 5479 8250 -607 2165
733-38 37.0 Case-CPSH2 37.0 5461 8341 -699 2181
733-39 37.0 Case-CPSH2 370 5460 8335 -692 2184
733-39 38.0 Case-CPSH2 380 5463 8344 -701 2180
733-40 38.0 Case-CPSH2 380 5464 8352 -710 2178
733-40 390 Case-CPSH2 390 5479 8283 -640 2165
73341 390 Case-CPSH2 390 5478 8304 -662 2164
73341 40.0 Case-CPSH2 40.0 5515 8151 -509 2127
733-42 40.0 Case-CPSH2 40.0 5528 8213 -571 2113
733-42 41.0 Case-CPSH2 41.0 5597 7994 -353 2044
73343 41.0 Case-CPSH2 41.0 5647 8041 -393 2000
73343 42.0 Case-CPSH2 42.0 5519 8256 -611 2126
733-44 42.0 Case-CPSH2 42.0 5533 8217 -572 2113
733-44 43.0 Case-CPSH2 43.0 5501 8431 -788 2142
733-45 43.0 Case-CPSH2 43.0 5474 8378 -734 2170
73345 44.0 Case-CPSH2 44.0 5454 8498 -854 2190
733-46 44.0 Case-CPSH2 440 5449 8482 -838 2195
733-46 45.0 Case-CPSH2 45.0 5437 8520 -875 2208
FrameElem Station OutputCase Distancia da Tensfes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
7331 0.0 Case-Temperatura 0.0 -2944 -2944 -2944 -2944
7331 0.5 Case-Temperatura 0.5 -2944 -2944 -2944 -2944
733-2 0.5 Case-Temperatura 0.5 -2287 763 -2369 681
733-2 1.0 Case-Temperatura 1.0 -2191 872 -2481 582
7333 1.0 Case-Temperatura 10 523 184 182 -157
7333 2.0 Case-Temperatura 2.0 523 80 294 -150
7334 2.0 Case-Temperatura 2.0 249 307 -233 -174
7334 3.0 Case-Temperatura 3.0 133 128 -64 -69
7335 3.0 Case-Temperatura 3.0 119 182 -176 -112
7335 4.0 Case-Temperatura 4.0 152 160 -145 -137
7336 4.0 Case-Temperatura 4.0 106 151 -176 -132
7336 5.0 Case-Temperatura 5.0 126 130 -164 -160
733-7 5.0 Case-Temperatura 5.0 100 119 -182 -163
733-7 6.0 Case-Temperatura 6.0 131 108 -162 -185
733-8 6.0 Case-Temperatura 6.0 110 95 -174 -189
733-8 7.0 Case-Temperatura 7.0 125 80 -167 -213
7339 7.0 Case-Temperatura 7.0 129 84 -193 -238
7339 8.0 Case-Temperatura 8.0 143 63 -163 -243
733-10 8.0 Case-Temperatura 8.0 125 44 -162 -243
733-10 9.0 Case-Temperatura 9.0 123 17 -143 -249
733-11 9.0 Case-Temperatura 9.0 105 -13 -155 -273
733-11 10.0 Case-Temperatura 100 126 -4 -156 -286
733-12 10.0 Case-Temperatura 100 130 4 -170 -296
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733-12 11.0 Case-Temperatura 11.0 136 7 -183 -311
733-13 11.0 Case-Temperatura 110 113 -10 -169 -292
733-13 12.0 Case-Temperatura 120 119 -12 -159 -290
733-14 12.0 Case-Temperatura 120 118 -12 -161 -292
733-14 13.0 Case-Temperatura 130 114 -16 -165 -295
733-15 13.0 Case-Temperatura 130 113 -18 -165 -296
733-15 14.0 Case-Temperatura 140 119 -15 -159 -294
733-16 14.0 Case-Temperatura 140 120 -17 -159 -296
733-16 15.0 Case-Temperatura 150 116 -17 -167 -299
733-17 15.0 Case-Temperatura 150 134 -5 -178 -317
733-17 16.0 Case-Temperatura 160 130 -9 -165 -305
733-18 16.0 Case-Temperatura 160 130 -16 -156 -302
733-18 17.0 Case-Temperatura 17.0 111 -25 -155 -291
733-19 17.0 Case-Temperatura 170 110 -26 -153 -290
733-19 18.0 Case-Temperatura 18.0 128 -16 -155 -299
733-20 18.0 Case-Temperatura 18.0 132 =75 -164 -303
733-20 19.0 Case-Temperatura 19.0 134 -2 -178 -314
733-21 19.0 Case-Temperatura 19.0 117 -15 -163 -295
733-21 20.0 Case-Temperatura 20.0 120 -14 -156 -289
733-22 20.0 Case-Temperatura 20.0 122 -11 -156 -289
733-22 21.0 Case-Temperatura 210 114 -12 -163 -289
733-23 21.0 Case-Temperatura 210 116 -11 -160 -287
733-23 22.0 Case-Temperatura 220 119 -6 -157 -282
733-24 220 Case-Temperatura 220 122 -5 -155 -282
733-24 230 Case-Temperatura 230 114 -3 -165 -282
733-25 230 Case-Temperatura 230 132 9 -172 -294
733-25 240 Case-Temperatura 240 127 9 -163 -280
733-26 240 Case-Temperatura 240 131 8 -155 -279
733-26 25.0 Case-Temperatura 250 112 4 -160 -267
733-27 25.0 Case-Temperatura 250 112 3 -157 -265
733-27 26.0 Case-Temperatura 26.0 128 12 -157 -273
733-28 26.0 Case-Temperatura 26.0 129 17 -162 -274
733-28 27.0 Case-Temperatura 27.0 130 21 -174 -283
733-29 27.0 Case-Temperatura 27.0 115 10 -162 -267
733-29 28.0 Case-Temperatura 28.0 119 12 -156 -263
733-30 28.0 Case-Temperatura 280 121 14 -155 -262
733-30 290 Case-Temperatura 290 113 13 -162 -262
733-31 290 Case-Temperatura 290 115 14 -160 -261
733-31 300 Case-Temperatura 300 118 19 -157 -256
733-32 300 Case-Temperatura 30.0 121 20 -155 -255
733-32 31.0 Case-Temperatura 31.0 113 22 -164 -256
733-33 31.0 Case-Temperatura 31.0 129 32 -171 -267
733-33 320 Case-Temperatura 320 125 33 -163 -255
733-34 320 Case-Temperatura 320 130 33 -157 -254
733-34 330 Case-Temperatura 330 112 29 -162 -244
733-35 330 Case-Temperatura 330 112 29 -160 -243
733-35 340 Case-Temperatura 340 128 36 -159 -251
733-36 340 Case-Temperatura 340 126 38 -162 -250
733-36 350 Case-Temperatura 350 127 41 -173 -260
733-37 350 Case-Temperatura 350 113 31 -163 -245
733-37 36.0 Case-Temperatura 36.0 118 32 -156 -242
733-38 36.0 Case-Temperatura 36.0 119 34 -156 -242
733-38 37.0 Case-Temperatura 37.0 112 32 -163 -243
733-39 370 Case-Temperatura 370 113 32 -161 -242
733-39 38.0 Case-Temperatura 380 118 36 -157 -239
733-40 38.0 Case-Temperatura 38.0 119 36 -156 -239
733-40 39.0 Case-Temperatura 3%.0 112 37 -164 -240
733-41 39.0 Case-Temperatura 3%.0 127 47 -171 -251
733-41 40.0 Case-Temperatura 40.0 124 46 -163 -240
733-42 40.0 Case-Temperatura 40.0 129 47 -159 -241
733-42 41.0 Case-Temperatura 41.0 112 42 -162 -232
733-43 41.0 Case-Temperatura 41.0 112 42 -162 -232
733-43 42.0 Case-Temperatura 42.0 128 48 -159 -239
733-44 420 Case-Temperatura 420 125 49 -162 -238
733-44 43.0 Case-Temperatura 430 126 50 -172 -249
733-45 43.0 Case-Temperatura 430 112 40 -164 -236
733-45 44.0 Case-Temperatura 440 118 41 -156 -234
733-46 44.0 Case-Temperatura 440 118 42 -157 -233
733-46 45.0 Case-Temperatura 45.0 112 39 -162 -236
FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade
Text m Text m sup Max inf Max sup Min inf Min

7331 0.0 Comb-Moveis 00 0 0 0 0

7331 0.5 Comb-Movels 0.5 0 0 0 0
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733-2
7332
7333
7333
7334
7334
7335
7335
7336
7336
7337
7337
7338
7338
7339
7339
733-10
733-10
733-11
733-11
733-12
733-12
733-13
733-13
733-14
733-14
733-15
733-15
733-16
733-16
733-17
733-17
733-18
733-18
733-19
733-19
733-20
733-20
733-21
733-21
733-22
733-22
733-23
733-23
733-24
733-24
733-25
733-25
733-26
733-26
733-27
733-27
733-28
733-28
733-29
733-29
733-30
733-30
733-31
733-31
733-32
733-32
733-33
733-33
733-34
733-34
733-35
733-35
733-36
733-36
733-37
733-37
733-38
733-38
733-39
733-39

15.0
15.0
16.0
16.0
17.0
17.0
18.0
18.0
19.0
19.0
20.0
20.0
21.0
21.0
22.0
22.0
23.0
23.0
24.0
24.0
25.0
25.0
26.0
26.0
27.0
27.0
28.0
28.0
29.0
29.0
30.0
30.0
31.0
31.0
320
320
330
33.0
34.0
34.0
35.0
35.0
36.0
36.0
37.0
37.0
38.0

Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Movels
Comb-Movels
Comb-Movels
Comb-Movels
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Movels
Comb-Moveis
Comb-Movels
Comb-Movels
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Movels
Comb-Movels
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Moveis
Comb-Movels
Comb-Movels
Comb-Movels
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Movels
Comb-Moveis
Comb-Movels
Comb-Movels
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Moveis
Comb-Moveis
Comb-Moveis
Comb-Movels
Comb-Movels
Comb-Movels
Comb-Moveis

275

15.0
15.0
16.0
16.0
17.0
17.0
180
180
190
190
20.0
20.0
21.0
21.0
22.0
22.0
23.0
23.0
24.0
24.0
250
250
26.0
26.0
27.0
27.0
28.0
28.0
29.0
29.0
300
30.0
31.0
31.0
320
320
330
330
34.0
34.0
35.0
35.0
36.0
36.0
37.0
37.0
38.0

3341
3007
4085
3216
3318
3641
3619
3167
3041
3943
4043
3735
3898
4867
5053
4772
4861
5939
6096
53465
5521
6351
6342
6012
5944
6709
6736
6372
6501
7118
7206
6824
6881
7776
7811
7077
7066
7613
7580
7150
7019
7556
7538
7059
7184
7603
7665
7146
7194
7925
8071
7111
7146
7572
7584
6935
6840
7316
7353
6599
6751
7186
7241
6489
6526
7314
7440
6258
6261
6751
6733
5906
5782
6364
6385
5489

3163
2846
3124
2755
2912
3646
3639
3539
3463
4552
4689
4513
4729
5726
6010
5709
5986
6945
7086
6715
6578
7581
7484
7287
7182
7987
8005
7634
7783
8300
8460
7938
8163
8826
8854
8348
8157
8842
8726
8397
8236
8787
8763
8256
8403
8706
8839
8170
8386
8880
9023
8278
8141
8698
8631
8081
7959
8448
8482
7702
7876
8201
8326
7432
7634
8198
8321
7356
7192
7816
7721
6998
6849
7452
7469
6556

-3083
-2776
-2367
-2038
-2148
-2794
-2686
-2680
-2460
-3455
-3495
-3413
-3557
-4461
-4698
-4491
-4734
-5643
-5718
-5446
-5225
-6138
-5985
-5875
-5719
-6444
-6450
-6159
-6323
-6760
-6944
-6490
-6778
-7354
-7382
-6964
-6694
-7327
-7177
-6927
-6738
-7216
-7197
-6762
-6945
-7170
-7383
-6699
-7031
-7435
-7581
-6929
-6698
-7267
-7125
-6664
-6520
-6922
-6958
-6266
-6478
-6707
-6937
-6004
-6334
-6788
-6910
-6059
-5782
-6443
-6242
-5627
-5451
-5963
-3980
-5156

-3262
-2936
-3329
-2499
-2555
-2790
-2666
-2309
-2038
-2846
-2849
-2636
-2726
-3601
-3742
-3554
-3608
-4636
-4728
-4195
-4168
-4908
-4843
-4600
-4481
-5166
-5181
-4896
-5041
-5578
-5691
-5376
-5496
-6304
-6339
-5693
-5603
-6097
-6032
-5680
-5521
-5986
-5972
-5565
-5726
-6067
-6209
-5675
-5839
-6481
-6629
-5762
-5703
-6141
-6077
-5518
-5401
-5790
-5830
-5163
-5353
-5692
-5852
-5061
-5225
-5904
-6029
-4962
-4852
-5378
-5253
-4535
-4384
-4876
-4896
-4088



733-40 38.0 Comb-Moveis 38.0 5620 6710 -5341 -4252
733-40 39.0 Comb-Movels 39.0 6210 7199 -5719 -4729
733-41 39.0 Comb-Moveis 39.0 6244 7302 -5933 -4875
733-41 40.0 Comb-Movels 400 5438 6367 -4955 -4026
733-42 40.0 Comb-Movels 400 5456 6548 -5261 -4169
733-42 41.0 Comb-Movels 41.0 6466 7347 -5935 -5055
733-43 41.0 Comb-Movels 41.0 6525 7401 -5985 -5110
733-43 42.0 Comb-Movels 420 5331 6434 -5146 -4042
733-44 42.0 Comb-Movels 420 5336 6272 -4855 -3918
733-44 430 Comb-Moveis 430 6004 7085 -5709 -4627
733-45 43.0 Comb-Moveis 430 5991 6996 -5497 -4492
733-45 44.0 Comb-Moveis 440 5198 6318 -4938 -3818
733-46 44.0 Comb-Movels 44.0 5084 6179 -4761 -3666
733-46 45.0 Comb-Moveis 45.0 5864 6990 -5482 -4356
FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
7331 0.0 CombRarasTotal 0.0 2946 2944 -2944 -2946
7331 0.5 CombRarasTotal 0.5 2946 2944 -2944 -2946
733-2 0.5 CombRarasTotal 0.5 18549 11242 -4073 -11381
733-2 1.0 CombRarasTotal 1.0 18268 11288 -4180 -11161
7333 1.0 CombRarasTotal 1.0 16017 10028 -3293 -9282
7333 2.0 CombRarasTotal 2.0 14124 9761 -3104 -7467
7334 2.0 CombRarasTotal 2.0 14381 9548 -2340 -7173
7334 3.0 CombRarasTotal 3.0 13665 10207 -2904 -6362
7335 3.0 CombRarasTotal 3.0 13977 10254 -2505 -6227
7335 4.0 CombRarasTotal 4.0 12928 10304 -2668 -5293
733-6 4.0 CembRarasTotal 4.0 12901 10128 -2321 -5094
7336 5.0 CombRarasTotal 5.0 13250 11314 -3397 -5333
7337 5.0 CombRarasTotal 5.0 13561 11520 -3502 -5544
7337 6.0 CembRarasTotal 6.0 12760 11402 -3499 -4857
733-8 6.0 CombRarasTotal 6.0 12960 11561 -3586 -4985
7338 7.0 CombRarasTotal 7.0 13425 12522 -4468 -5371
7339 7.0 CombRarasTotal 7.0 13778 12910 -4808 -5675
7339 8.0 CombRarasTotal 8.0 13157 12679 -4571 -5048
733-10 8.0 CombRarasTotal 8.0 13440 13107 -4973 -5307
733-10 9.0 CombRarasTotal 9.0 14708 14690 -6519 -6538
733-11 9.0 CombRarasTotal 9.0 14784 14675 -6753 -6862
733-11 10.0 CombRarasTotal 10.0 13346 14118 -6161 -5389
733-12 10.0 CombRarasTotal 100 13562 14082 -6065 -5546
733-12 11.0 CombRarasTotal 110 14157 15352 -7209 -6015
733-13 11.0 CombRarasTotal 110 13922 14973 -6794 -5743
733-13 12.0 CombRarasTotal 12.0 13153 14712 -6639 -5080
733-14 12.0 CombRarasTotal 12.0 13108 14594 -6487 -5001
733-14 13.0 CombRarasTotal 13.0 13672 15459 -7259 -5473
733-15 13.0 CombRarasTotal 13.0 13767 15520 -7329 -5575
733-15 14.0 CombRarasTotal 14.0 13268 15151 -7055 -5172
733-16 14.0 CombRarasTotal 14.0 13406 15294 -7238 -5350
733-16 15.0 CombRarasTotal 15.0 13862 15674 -7534 -5722
733-17 15.0 CombRarasTotal 15.0 14045 15925 -7850 -5970
733-17 16.0 CombRarasTotal 16.0 13648 15288 -7204 -5563
733-18 16.0 CombRarasTotal 160 13669 15466 -7452 -5655
733-18 17.0 CombRarasTotal 170 14926 16277 -8231 -6881
733-19 17.0 CembRarasTotal 17.0 14787 16103 -8271 -6955
733-19 18.0 CombRarasTotal 180 13613 15737 -7882 -5758
733-20 18.0 CombRarasTotal 180 13645 15576 -7692 -5760
733-20 19.0 CombRarasTotal 19.0 14023 16542 -8552 -6033
733-21 19.0 CombRarasTotal 19.0 13818 16241 -8245 -5821
733-21 20.0 CombRarasTotal 200 13240 15925 -8023 -5338
733-22 20.0 CombRarasTotal 200 13099 15750 -7842 -5191
733-22 21.0 CombRarasTotal 21.0 13621 16370 -8376 -5627
733-23 21.0 CombRarasTotal 21.0 13624 16370 -8403 -5657
733-23 22.0 CombRarasTotal 220 13142 15859 -7979 -5261
733-24 22.0 CombRarasTotal 220 13263 16010 -8191 -5444
733-24 230 CombRarasTotal 230 13645 16203 -8292 -5735
733-25 230 CombRarasTotal 230 13770 16415 -8596 -5951
733-25 240 CombRarasTotal 240 13262 15598 -7768 -5432
733-26 24.0 CembRarasTotal 24.0 13232 15740 -8061 -5553
733-26 25.0 CombRarasTotal 25.0 14320 16354 -8577 -6543
733-27 25.0 CombRarasTotal 250 14198 16233 -8641 -6606
733-27 26.0 CembRarasTotal 26.0 13266 15930 -8317 -5653
733-28 26.0 CombRarasTotal 26.0 13266 15698 -8064 -5632
733-28 27.0 CombRarasTotal 27.0 13771 16688 -8946 -6029
733-29 27.0 CombRarasTotal 27.0 13669 16463 -8710 -5916
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733-29 28.0 CombRarasTotal 28.0 12942 16077 -8429 -5294

733-30 28.0 CembRarasTotal 28.0 12840 15927 -8273 -5186
733-30 29.0 CembRarasTotal 290 13325 16570 -8817 -5572
733-31 29.0 CombRarasTotal 290 13370 16606 -8872 -5636
733-31 30.0 CombRarasTotal 300 12636 15886 -8253 -5004
733-32 30.0 CombRarasTotal 300 12782 16063 -8489 -5207
733-32 31.0 CombRarasTotal 31.0 13238 16352 -8668 -5554
733-33 310 CombRarasTotal 31.0 13341 16557 -§932 -5716
733-33 320 CombRarasTotal 320 12564 15469 -7891 -4986
733-34 320 CombRarasTotal 320 12596 15712 -8269 -5153
733-34 330 CombRarasTotal 330 13553 16165 -8599 -5986
733-35 330 CombRarasTotal 330 13487 16089 -8591 -5989
733-35 34.0 CembRarasTotal 340 12389 15621 -8205 -4973
733-36 340 CombRarasTotal 340 12324 15335 -7888 -4877
733-36 350 CombRarasTotal 35.0 12908 16358 -8788 -5339
733-37 35.0 CembRarasTotal 350 12815 16148 -8555 -5222
733-37 36.0 CombRarasTotal 36.0 11946 15576 -8106 -4475
733-38 36.0 CembRarasTotal 360 11817 15405 -7916 -4328
733-38 37.0 CombRarasTotal 370 12401 16106 -8499 -4795
733-39 370 CombRarasTotal 370 12422 16121 -8521 -4822
733-39 380 CombRarasTotal 380 11536 15209 -7728 -4055
733-40 38.0 CombRarasTotal 380 11667 15374 -7936 -4228
733-40 39.0 CombRarasTotal 350 12301 15803 -8§238 -4736
733-41 390 CombRarasTotal 390 12393 15998 -8473 -4868
73341 40.0 CombRarasTotal 400 11500 14758 -7361 -4102
733-42 40.0 CombRarasTotal 40.0 11595 15065 -7726 -4257
733-42 41.0 CembRarasTotal 41.0 12589 15522 -8047 -5115
73343 41.0 CombRarasTotal 41.0 12747 15673 -8193 -5268
73343 42.0 CembRarasTotal 42.0 11446 14966 -7627 -4107
733-44 42.0 CombRarasTotal 42.0 11428 14732 -7299 -3995
733-44 43.0 CembRarasTotal 43.0 12151 15857 -8339 -4633
733-45 43.0 CombRarasTotal 43.0 12078 15671 -8111 -4518
733-45 44.0 CombRarasTotal 44.0 11267 15122 -7694 -3839
733-46 44.0 CombRarasTotal 44.0 11149 14965 -7500 -3685
733-46 45.0 CombRarasTotal 45.0 11924 15821 -8230 -4333
FrameElem Station OutputCase Distancia da Tensbes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
7331 0.0 envtemp+envretra 0.0 2944 2944 -2944 -2944
7331 0.5 envtemp+envretra 0.5 2944 2944 -2944 -2944
733-2 0.5 envtemp+envretra 0.5 2867 2424 -3102 -3546
733-2 1.0 enviemp+envretra 1.0 3043 2604 -3277 -3717
7333 1.0 envtemp+envretra 1.0 621 990 -2111 -1742
7333 2.0 envtemp+envretra 20 619 1117 -2251 -1754
7334 2.0 envtemp+envretra 2.0 473 815 -1880 -1539
7334 3.0 envtemp+envretra 3.0 252 668 -1714 -1298
7335 3.0 envtemp+envretra 3.0 293 674 -1706 -1324
7335 4.0 envtemp+envretra 4.0 266 693 -1740 -1313
7336 4.0 envtemp+envretra 4.0 295 707 -1747 -1336
7336 5.0 envtemp+envretra 5.0 284 717 -1742 -1309
733-7 5.0 envtemp+envretra 5.0 279 708 -1731 -1302
7337 6.0 envtemp+envretra 6.0 281 716 -1753 -1318
733-8 6.0 envtemp+envretra 6.0 291 733 -1773 -1330
7338 7.0 envitemp+envretra 7.0 334 765 -1790 -1359
7339 7.0 envtemp+envretra 7.0 464 915 -1943 -1492
7339 8.0 envtemp+envretra 8.0 367 793 -1841 -1415
733-10 8.0 envtemp+envretra 8.0 285 728 -1775 -1333
733-10 9.0 envtemp+envretra 9.0 308 705 -1753 -1356
733-11 9.0 envtemp+envretra 9.0 355 754 -1805 -1406
733-11 10.0 envtemp+envretra 10.0 315 727 -1776 -1364
733-12 10.0 envtemp+envretra 10.0 423 820 -1892 -1495
733-12 11.0 envtemp+envretra 11.0 537 928 -1981 -1590
733-13 11.0 envtemp+envretra 11.0 390 761 -1831 -1460
733-13 12.0 envtemp+envretra 12.0 364 719 -1803 -1448
733-14 12.0 envtemp+envretra 12.0 377 724 -1826 -1479
733-14 13.0 envtemp+envretra 13.0 380 699 -1788 -1469
733-15 13.0 envtemp+envretra 13.0 374 693 -1804 -1484
733-15 14.0 enviemp+envretra 14.0 371 657 -1780 -1494
733-16 14.0 envtemp+envretra 14.0 378 673 -1821 -1526
733-16 15.0 envtemp+envretra 15.0 396 646 -1781 -1530
733-17 15.0 envitemp+envretra 15.0 496 765 -1925 -1656
733-17 16.0 envtemp+envretra 16.0 398 615 -1792 -1575
733-18 16.0 envtemp+envretra 16.0 353 579 -1774 -1549
733-18 17.0 envtemp+envretra 170 322 482 -1677 -1517
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Figura 280 - Tensdes na longarina central barra 733 (CFSH2)
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Figura 284 - Tensdes na longarina central barra 733 (envtemptenvretra)
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7.2.2 - Longarinas principais laterais

¥

Figura 285 - orientagio das barras

FrameElem Station OutputCase Distanciada Tensdes (ton/m2)
extremidade
Text i Teut m sup Max inf Wax sup Min inf Min
334-1 LIR1] Case-CP5SH2 0.0 dl, L] 1] -1
334-1 0.5 Case-CPEH2 0.5 1 1] a -1
334-2 05 Case-CP5H2 0.5 10672 4463 -1700 =750%
334-2 14 Caze-CPSH2 1.0 9716 3759 -1013 6530
3343 10 Case-CPSH2 1.0 9817 5170 -2036 -75E3
334-3 210 Caze-CPSH2 2.0 7785 4017 -1743 -5511
334-4 20 Case-CPSH2 2.0 TBE2 3756 -1195 -5301
334-4 3.0 Case-CP5H2 3.0 7446 4080 -1471 -4836
334-5 2.0 Caze-CPSH2 3.0 BO17 5302 2128 -5744
334-5 4.0 Case-CP5H2 4.0 7304 4329 1123 -4058
334-6 4.0 Caze-CPSH2 4.0 65588 3845 -443 -35597
334-6 50 Case-CPSH2 5.0 7391 4793 -1342 -3540
334-7 5.0 Case-CP5H2 5.0 BA77 54591 -1487 4173
334-7 X1 Case-CPSH2 6.0 EYRS 4470 -432 2757
334-8 X1 Case-CPSH2 =K1 E512 4044 1659 -2259%9
334-B 7.0 Caze-CPSH2 7.0 7302 5216 -856 -3042
334-0 7.0 Case-CPSH2 7.0 TI0E 5563 -7B6 -3021
334-9 g0 Caze-CPSH2 g.0 E442 4458 336 -1608
334-10 g0 Case-CPSH2 8.0 EE10 4749 243 1817
334-10 a0 Case-CP5H2 5.0 B204 E358 -1316 -3162
334-11 =X Case-CPSH2 5.0 EELE AB5E 145 -1811
334-11 10.0 Case-CPSH2 0.0 6139 4667 3B -1124
334-12 10.0 Caze-CPSH2 0.0 55923 4362 EEE) -787
334-12 110 Case-CPSH2 1140 5753 466G 487 -600
334-13 11.0 Caze-CPSH2 1140 5750 4614 715 -457
334-13 12.0 Case-CPSH2 1240 5514 4744 SED -181
334-14 12.0 Case-CPSH2 120 5466 4623 B32 -12
334-14 13.0 Caze-CPSH2 1340 5336 4776 EEL 121
334-15 13.0 Case-CPSH2 13.0 5504 ARED TEE 133
334-15 14.0 Caze-CPSH2 14.40 5261 4772 BET 378
334-16 14.0 Case-CPSH2 14.40 5182 4638 1102 S48
334-16 15.0 Casze-CPSH2 150 5250 4758 SEE 456
334-17 15.0 Case-CPSH2 1540 5407 4809 875 377
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33417 16.0 Case-CPSH2 16.0 5341 4627 1173 459
334-18 16.0 Case-CPSH2 16.0 5481 4704 1098 321
334-18 17.0 Case-CPSH2 17.0 5944 5079 736 -129
334-18 17.0 Case-CPSH2 17.0 5730 4802 871 -56
334-189 18.0 Case-CPSH2 18.0 5181 4835 843 497
334-20 18.0 Case-CPSH2 18.0 5021 4634 1050 663
334-20 19.0 Case-CPSH2 190 4636 4857 828 1049
334-21 19.0 Case-CPSH2 190 4652 4826 885 1059
334-21 20.0 Case-CPSH2 200 4444 5088 620 1264
334-22 200 Case-CPSH2 200 4387 4990 728 1331
334-22 21.0 Case-CPSH2 210 4165 5115 603 1553
334-23 21.0 Case-CPSH2 210 4249 5155 585 1491
334-23 220 Case-CPSH2 220 4195 5208 531 1544
334-24 220 Case-CPSH2 220 4110 5123 623 1636
334-24 230 Case-CPSH2 230 4184 5178 570 1563
334-25 230 Case-CPSH2 230 4204 5198 566 1560
334-25 240 Case-CPSH2 240 4260 5143 630 1513
334-26 240 Case-CPSH2 240 4306 5190 585 1468
334-26 250 Case-CPSH2 250 4606 5302 480 1176
334-27 25.0 Case-CPSH2 250 4453 5151 531 1229
334-27 26.0 Case-CPSH2 260 4309 5378 307 1376
334-28 26.0 Case-CPSH2 26.0 4157 5214 475 1533
334-28 27.0 Case-CPSH2 270 4101 5528 161 1588
334-29 27.0 Case-CPSH2 270 4054 5436 274 1656
334-29 280 Case-CPSH2 280 4077 5758 -55 1626
334-30 280 Case-CPSH2 280 3981 5631 79 1729
334-30 29.0 Case-CPSH2 29.0 3975 5821 -111 1735
334-31 29.0 Case-CPSH2 29.0 4000 5817 -94 1724
334-31 300 Case-CPSH2 300 3997 5908 -185 1727
334-32 30.0 Case-CPSH2 300 3941 5836 -109 1786
334-32 31.0 Case-CPSH2 310 4003 5891 -162 1725
334-33 31.0 Case-CPSH2 310 4045 5920 -182 1692
334-33 320 Case-CPSH2 320 4075 5841 -96 1669
334-34 320 Case-CPSH2 320 4095 5854 -108 1651
334-34 330 Case-CPSH2 330 4416 5958 -205 1337
334-35 330 Case-CPSH2 330 4225 5744 -59 1459
334-35 340 Case-CPSH2 340 4119 6072 -387 1567
334-36 340 Case-CPSH2 340 4008 5930 -241 1681
334-36 350 Case-CPSH2 350 3970 6220 -531 1718
334-37 350 Case-CPSH2 350 3923 6142 -439 1779
334-37 36.0 Case-CPSH2 360 3943 6388 -691 1754
334-38 36.0 Case-CPSH2 36.0 3851 6275 -574 1850
334-38 37.0 Case-CPSH2 370 3864 6412 -710 1838
334-39 37.0 Case-CPSH2 370 3881 6414 -703 1830
334-38 38.0 Case-CPSH2 380 3874 6429 -718 1837
334-40 38.0 Case-CPSH2 380 3883 6434 -723 1827
334-40 3%.0 Case-CPSH2 390 3928 6397 -682 1787
334-41 390 Case-CPSH2 390 3989 6460 -742 1729
334-41 40.0 Case-CPSH2 40.0 4005 6294 -568 1720
334-42 40.0 Case-CPSH2 400 3969 6264 -539 1755
334-42 41.0 Case-CPSH2 410 4312 6315 -582 1421
334-43 41.0 Case-CPSH2 410 4090 6086 -400 1596
334-43 42.0 Case-CPSH2 420 4013 6373 -686 1673
334-44 420 Case-CPSH2 420 3931 6272 -583 1758
334-44 430 Case-CPSH2 430 3909 6506 -818 1779
334-45 43.0 Case-CPSH2 430 3862 6442 -745 1835
334-45 44.0 Case-CPSH2 440 3879 6614 -921 1814
334-46 44.0 Case-CPSH2 440 3810 6537 -841 1885
334-46 45.0 Case-CPSH2 45.0 3815 6594 -897 1882
FrameElem Station OutputCase Distancia da Tensbes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
334-1 0.0 Case-Temperatura 0.0 -2932 -2932 -2932 -2932
334-1 0.5 Case-Temperatura 0.5 -2932 -2932 -2932 -2932
334-2 0.5 Case-Temperatura 0.5 -2291 665 -2300 656
334-2 1.0 Case-Temperatura 1.0 -2170 809 -2440 539
334-3 1.0 Case-Temperatura 1.0 929 387 -13 -554
334-3 2.0 Case-Temperatura 2.0 670 115 238 -317
334-4 2.0 Case-Temperatura 2.0 39 49 -115 -105
334-4 3.0 Case-Temperatura 3.0 79 70 -142 -151
334-5 3.0 Case-Temperatura 3.0 44 -9 -87 -140
334-5 4.0 Case-Temperatura 4.0 -7 -71 =23 -87
334-6 4.0 Case-Temperatura 4.0 -4 -81 -34 -112
334-6 5.0 Case-Temperatura 5.0 -6 95 -20 -110
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Case-Temperatura
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Case-Temperatura
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20.0
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22.0
22.0
230
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334-45 43.0 Case-Temperatura 43.0 6 -56 -66 -129
334-45 44.0 Case-Temperatura 44.0 4 -57 -63 -125
334-46 44.0 Case-Temperatura 44.0 3 -61 -60 -124
334-46 45.0 Case-Temperatura 45.0 2 -62 -61 -125
FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
334-1 0.0 Comb-Movels 0.0 0 0 0 0
334-1 0.5 Comb-Moveis 0.5 0 0 0 0
334-2 0.5 Comb-Moveis 0.5 3948 4345 -3650 -3248
334-2 1.0 Comb-Moveis 1.0 3559 3976 -3316 -2899
334-3 1.0 Comb-Moveis 1.0 4903 4724 -3393 -3571
334-3 20 Comb-Moveis 2.0 4255 4302 -3023 -2976
334-4 2.0 Comb-Moveis 2.0 4432 4665 -3272 -3040
334-4 3.0 Comb-Moveis 3.0 4763 5118 -3796 -3441
334-5 3.0 Comb-Moveis 3.0 4900 5309 -3864 -3455
334-5 4.0 Comb-Movels 4.0 4605 5212 -3854 -3246
334-6 4.0 Comb-Movels 4.0 4368 5052 -3596 -2911
334-6 5.0 Comb-Movels 5.0 5032 5820 -4440 -3653
334-7 5.0 Comb-Moveis 5.0 5007 5841 -4336 -3502
334-7 6.0 Comb-Moveis 6.0 4770 5655 -4231 -3346
334-8 6.0 Comb-Moveis 6.0 4743 5694 -4199 -3248
334-8 7.0 Comb-Moveis 7.0 5445 6353 -4911 -4003
334-9 7.0 Comb-Moveis 7.0 5409 6382 -4849 -3876
334-9 8.0 Comb-Moveis 8.0 5214 6122 -4666 -3757
334-10 8.0 Comb-Moveis 8.0 5237 6260 -4763 -3740
334-10 9.0 Comb-Moveis 9.0 6187 7062 -5523 -4649
334-11 9.0 Comb-Moveis 9.0 6375 7266 -5733 -4843
33411 10.0 Comb-Movels 10.0 5698 6745 -5306 -4260
334-12 10.0 Comb-Movels 100 5782 6779 -5220 -4223
334-12 11.0 Comb-Moveis 11.0 6363 7451 -5976 -4889
334-13 11.0 Comb-Movels 11.0 6362 7416 -5831 -4777
334-13 12.0 Comb-Movels 120 6090 7228 -5728 -4589
334-14 12.0 Comb-Movels 120 5970 7119 -5515 -4366
334-14 13.0 Comb-Moveis 13.0 6573 7726 -6197 -5044
334-15 13.0 Comb-Moveis 130 6537 7696 -6098 -4938
334-15 14.0 Comb-Moveis 140 6253 7390 -5865 -4728
334-16 14.0 Comb-Moveis 140 6338 7502 -6012 -4848
334-16 150 Comb-Moveis 150 6860 7919 -6355 -5296
334-17 15.0 Comb-Moveis 150 6832 7937 -6502 -5397
334-17 16.0 Comb-Moveis 16.0 6606 7598 -6087 -5095
334-18 16.0 Comb-Moveis 16.0 6536 7612 -6212 -5136
334-18 17.0 Comb-Moveis 17.0 7462 8346 -6863 -5979
334-19 17.0 Comb-Movels 17.0 7451 8342 -6865 -5974
334-19 18.0 Comb-Movels 18.0 6703 7763 -6370 -5311
334-20 18.0 Comb-Moveis 18.0 6758 7755 -6247 -5250
334-20 19.0 Comb-Movels 190 7139 8228 -6795 -5705
334-21 19.0 Comb-Moveis 19.0 7124 8171 -6631 -5584
334-21 20.0 Comb-Moveis 200 6774 7908 -6443 -5308
334-22 20.0 Comb-Moveis 200 6621 7752 -6190 -5060
334-22 21.0 Comb-Moveis 210 7007 8145 -6648 -5510
334-23 21.0 Comb-Moveis 210 6975 8114 -6546 -5408
334-23 220 Comb-Moveis 220 6608 7730 -6225 -5103
334-24 220 Comb-Moveis 220 6737 7875 -6406 -5268
334-24 230 Comb-Moveis 230 7047 8088 -6549 -5508
334-25 230 Comb-Moveis 230 7055 8139 -6710 -5627
334-25 240 Comb-Movels 240 6690 7672 -6173 -5191
334-26 240 Comb-Movels 240 6677 7733 -6341 -5285
334-26 25.0 Comb-Movels 250 7377 8253 -6781 -5905
334-27 25.0 Comb-Moveis 250 7616 8490 -7012 -6137
334-27 26.0 Comb-Moveis 26.0 6629 7678 -6289 -5241
334-28 26.0 Comb-Moveis 260 6750 7725 -6219 -5245
334-28 27.0 Comb-Moveis 270 7019 8091 -6668 -5596
334-29 27.0 Comb-Moveis 270 7055 8080 -6531 -5507
334-29 28.0 Comb-Moveils 280 6502 7622 -6157 -5038
334-30 280 Comb-Moveis 280 6368 7473 -5910 -4805
334-30 290 Comb-Moveis 290 6673 7793 -6300 -5179
334-31 29.0 Comb-Moveis 29.0 6684 7802 -6242 -5125
334-31 300 Comb-Movels 300 6116 7228 -5713 -4602
334-32 30.0 Comb-Movels 300 6284 7402 -5924 -4806
334-32 31.0 Comb-Moveis 310 6554 7587 -6025 -4992
334-33 31.0 Comb-Movels 310 6597 7671 -6225 5151
334-33 320 Comb-Movels 320 6024 7009 -5479 -4493
334-34 320 Comb-Moveis 320 6012 7063 -5648 -4597
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334-34 330 Comb-Moveis 330 6712 7598 -6087 -5201
334-35 330 Comb-Movels 330 6963 7842 -6319 -5440
334-35 340 Comb-Moveis 340 5797 6859 -5442 -4380
334-36 340 Comb-Moveis 340 5905 6887 -5338 -4357
334-36 350 Comb-Movels 350 6201 7290 -5839 -4750
334-37 35.0 Comb-Movels 35.0 6235 7276 -5672 -4632
334-37 36.0 Comb-Movels 36.0 5542 6688 -5182 -4037
334-38 36.0 Comb-Movels 36.0 5380 6504 -4916 -3792
334-38 370 Comb-Movels 370 5723 6874 -5339 -4188
334-39 370 Comb-Moveis 370 5740 6888 -5307 -4160
334-39 380 Comb-Moveis 38.0 5066 6219 -4651 -3498
334-40 38.0 Comb-Moveis 38.0 5228 6381 -4847 -3693
334-40 39.0 Comb-Movels 39.0 5582 6663 -5031 -3950
334-41 390 Comb-Moveis 350 5623 6745 -5235 -4113
334-41 40.0 Comb-Moveis 40.0 4990 6038 -4429 -3382
334-42 40.0 Comb-Movels 40.0 4929 6036 -4548 -3441
334-42 41.0 Comb-Moveis 41.0 5784 6740 -5144 -4187
334-43 41.0 Comb-Movels 41.0 5906 6851 -5240 -4294
334-43 420 Comb-Movels 420 4770 58138 -4414 3271
334-44 420 Comb-Movels 42.0 4853 5912 -4271 -3213
334-44 430 Comb-Moveis 430 5291 6470 -4932 -3753
334-45 43.0 Comb-Movels 43.0 5306 6437 -4770 -3639
334-45 44.0 Comb-Movels 44.0 4694 5943 -4380 -3131
334-46 44.0 Comb-Moveis 440 4515 5739 -4135 -2912
334-46 45.0 Comb-Moveis 45.0 5025 6289 -4706 -3443
FrameElem Station OutputCase Distanciada Tensdes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
3341 0.0 CombRarasTotal 0.0 2934 2932 -2932 -2934
334-1 0.5 CombRarasTotal 0.5 2934 2932 <2932 -2934
334-2 0.5 CombRarasTotal 0.5 16418 106594 -7365 -13090
334-2 1.0 CombRarasTotal 1.0 15926 10504 -7168 -12589
334-3 1.0 CombRarasTotal 1.0 15948 12169 -0286 -13065
334-3 2.0 CombRarasTotal 2.0 12710 9860 -6906 9756
334-4 2.0 CombRarasTotal 2.0 12095 9085 -5719 -8729
334-4 3.0 CombRarasTotal 3.0 11961 9667 -6198 -8493
334-5 30 CombRarasTotal 3.0 13281 10922 -6993 -9353
334-5 4.0 CombRarasTotal 4.0 11996 10335 -6381 -8041
334-6 4.0 CombRarasTotal 4.0 11407 9736 -5541 7212
334-6 5.0 CombRarasTotal 5.0 12010 10872 -6649 -7788
334-7 5.0 CombRarasTotal 5.0 12976 11753 -7092 -8315
334-7 6.0 CombRarasTotal 6.0 11799 10966 -6274 -7107
334-8 6.0 CombRarasTotal 6.0 11520 10655 -5738 -6604
334-8 7.0 CombRarasTotal 7.0 12678 12040 -7085 7723
334-9 7.0 CombRarasTotal 7.0 13280 12582 -7280 4978
334-9 8.0 CombRarasTotal 8.0 11790 11207 -5772 -6355
334-10 8.0 CombRarasTotal 8.0 12377 11818 -6290 -6849
334-10 9.0 CombRarasTotal 9.0 14561 13970 -8377 -8968
334-11 9.0 CombRarasTotal 9.0 12634 11982 -6567 218
334-11 10.0 CombRarasTotal 10.0 12070 11977 -6555 -6648
334-12 10.0 CombRarasTotal 10.0 11842 11652 -6008 -6197
334-12 11.0 CombRarasTotal 11.0 11992 12292 -6741 -6441
334-13 11.0 CombRarasTotal 11.0 12311 12516 -6686 -6482
334-13 12.0 CombRarasTotal 12.0 11858 12481 -6757 -6135
334-14 12.0 CombRarasTotal 12.0 11713 12307 -6388 -5794
334-14 13.0 CombRarasTotal 13.0 11973 12788 -6958 6143
334-15 13.0 CombRarasTotal 13.0 12095 12855 -6855 -6094
334-15 14.0 CombRarasTotal 14.0 11807 12626 -6657 -5838
334-16 14.0 CombRarasTotal 14.0 11717 12517 -6440 -5640
334-16 150 CombRarasTotal 15.0 12285 12944 -6850 6192
334-17 150 CombRarasTotal 15.0 12432 13075 -7128 -6485
334-17 16.0 CombRarasTotal 16.0 12123 12480 -6438 -6081
334-18 16.0 CombRarasTotal 16.0 12243 12635 -6674 6282
334-18 17.0 CombRarasTotal 17.0 13526 13589 -7595 27531
334-19 17.0 CombRarasTotal 17.0 12676 12705 -6970 6941
334-19 18.0 CombRarasTotal 18.0 12071 12796 -7056 -6330
334-20 18.0 CombRarasTotal 18.0 11779 12426 -6566 -5918
334-20 19.0 CombRarasTotal 19.0 11933 13236 -7460 6157
334-21 19.0 CombRarasTotal 19.0 12053 13284 -7386 6156
334-21 20.0 CombRarasTotal 20.0 11452 13198 -7394 -5649
334-22 20.0 CembRarasTotal 20.0 11232 12957 -7062 -5337
334-22 21.0 CombRarasTotal 21.0 11401 13441 -7622 -5582
334-23 21.0 CombRarasTotal 21.0 11464 13470 -7565 ‘5559
334-23 220 CombRarasTotal 220 11107 13167 -7341 -5281
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334-24 220 CombRarasTotal 220 10997 13084 -7295 -5208
334-24 230 CembRarasTotal 230 11451 13389 -7530 -5592
334-25 230 CembRarasTotal 230 11512 13497 -7765 -5780
334-25 240 CombRarasTotal 240 11224 12964 -7150 -5408
334-26 240 CombRarasTotal 240 11239 13064 -7317 -5491
334-26 25.0 CombRarasTotal 250 12226 13660 -7885 -6451
334-27 25.0 CombRarasTotal 250 11913 13359 -7681 -6235
334-27 26.0 CombRarasTotal 26.0 11235 13192 -7614 -5657
334-28 26.0 CombRarasTotal 26.0 11053 12939 -7240 -5353
334-28 270 CombRarasTotal 270 11418 13745 -8135 -5809
334-29 270 CombRarasTotal 270 11454 13700 -7952 -5707
334-29 28.0 CombRarasTotal 280 10904 13517 -7865 -5252
334-30 28.0 CembRarasTotal 28.0 10683 13266 -7515 -4932
334-30 290 CombRarasTotal 290 10960 13733 -8062 -5290
334-31 290 CombRarasTotal 290 11001 13749 -8020 -5273
334-31 300 CombRarasTotal 300 10488 13303 -7611 -4796
334-32 30.0 CembRarasTotal 300 10543 13352 -7701 -4892
334-32 31.0 CombRarasTotal 310 10903 13600 -7861 -5163
334-33 31.0 CombRarasTotal 310 11004 13731 -8120 -5393
334-33 320 CombRarasTotal 320 10470 12983 -7278 -4765
334-34 320 CombRarasTotal 320 10428 13005 -7359 -4782
334-34 330 CombRarasTotal 330 11480 13663 -7984 -5801
334-35 330 CombRarasTotal 330 11301 13460 -7837 -5678
334-35 340 CombRarasTotal 340 10299 13056 -7547 -4790
334-36 340 CombRarasTotal 340 10190 12844 -7198 -4543
334-36 350 CombRarasTotal 350 10561 13635 -8092 -5018
334-37 350 CombRarasTotal 350 10547 13550 -7841 -4838
334-37 36.0 CembRarasTotal 36.0 9883 13203 -7599 -4279
334-38 36.0 CombRarasTotal 36.0 9629 12917 -7205 -3916
334-38 37.0 CembRarasTotal 370 9955 13383 -7756 -4328
334-39 37.0 CembRarasTotal 370 10007 13420 -7754 -4341
334-39 380 CombRarasTotal 380 9354 12785 -7121 -3690
334-40 38.0 CombRarasTotal 380 9511 12937 -7309 -3883
334-40 350 CombRarasTotal 390 9919 13184 -7452 -4187
334-41 3%.0 CombRarasTotal 390 10031 13337 -7738 -4431
334-41 40.0 CombRarasTotal 400 9414 12458 -6750 -3706
334-42 40.0 CombRarasTotal 400 9238 12346 -6758 -3651
334-42 41.0 CombRarasTotal 410 10499 13166 -7473 -4805
334-43 41.0 CombRarasTotal 410 10282 12932 -7266 -4616
334-43 420 CombRarasTotal 420 9204 12406 -6860 -3658
334-44 42.0 CombRarasTotal 42.0 9140 12244 -6545 -3441
334-44 43.0 CombRarasTotal 430 9627 13104 -7513 -4037
334-45 43.0 CembRarasTotal 430 9591 13007 -7272 -3856
334-45 44.0 CombRarasTotal 44.0 8996 12682 -7056 -3370
334-46 44.0 CombRarasTotal 440 8737 12395 -6733 -3075
334-46 45.0 CembRarasTotal 450 9271 13021 -7337 -3586
FrameElem Station OutputCase Distancia da Tenstes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
334-1 0.0 envtemp+envretra 0.0 2932 2932 -2932 -2932
334-1 0.5 envtemp+envretra 0.5 2932 2932 -2932 -2932
334-2 0.5 envtemp+envretra 0.5 2320 2403 -2501 -2418
334-2 1.0 envtemp+envretra 1.0 2651 2729 -2839 -2760
334-3 1.0 envtemp+envretra 1.0 1573 2620 -3249 -2202
334-3 2.0 envtemp+envretra 2.0 1043 1914 -2489 -1618
334-4 2.0 envtemp+envretra 2.0 138 1001 -1540 -677
334-4 3.0 envtemp+envretra 3.0 349 1065 -1591 -875
3345 3.0 envtemp+envretra 3.0 236 1083 -1688 -841
334-5 4.0 envtemp+envretra 4.0 129 836 -1444 -738
334-6 4.0 envtemp+envretra 4.0 206 1005 -1685 -887
334-6 5.0 envtemp+envretra 5.0 140 812 -1497 -825
334-7 5.0 envtemp+envretra 5.0 406 1135 -1892 -1163
334-7 6.0 envtemp+envretra 6.0 234 841 -1611 -1004
334-8 6.0 envtemp+envretra 6.0 296 948 -1775 -1123
334-8 7.0 envtemp+envretra 7.0 299 839 -1677 -1137
334-9 7.0 envtemp+envretra 7.0 535 1098 -2004 -1441
334-9 8.0 envtemp+envretra 8.0 321 774 -1699 -1246
33410 8.0 envtempt+envretra 8.0 330 808 -1791 -1312
334-10 9.0 envtemp+envretra 9.0 565 945 -1948 -1568
334-11 9.0 envtemp+envretra 9.0 275 693 -1726 -1308
334-11 10.0 envtempt+envretra 100 233 565 -1597 -1265
334-12 10.0 envtemp+envretra 10.0 249 624 -1683 -1308
334-12 11.0 envtemp+envretra 11.0 197 496 -1560 -1260
334-13 11.0 envtemp+envretra 11.0 375 702 -1802 -1475
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FrameElem Station Ot putCase Distincia da TensOes [tonfm2}
extremidade
Text m Text m SUp lax jnf Mz sup Min inf hin
B47-1 0.0 Casp-CPSH2 0.0 1 o o -1
847-1 0.5 Case-CPSH2 5 1 i} i} -1
847-2 0.5 Case-CPSHZ 5 11588 5515 -19& -G179
B47-2 1.0 Casp-CPSH2 1.0 107373 5921 475 -4377
B47-3 1.0 Casp-CPSH2 1.0 10278 7108 -1824 -449499
B47-3 2.0 Casp-CPSH2 2.0 ELEAL 53775 -5a0 -3208
B 74 2.0 Casp-CPSH2 2.0 BEd42 B2 -113 -3128
B 7-4 3.0 Case-CPSHZ 3.0 8447 SB92 -425 -2980
B47-5 3.0 Case-CPSHZ 3.0 Y58G 6706 -1304 -4184
847-5 4.0 Case-CP5SHZ 4.0 7991 5507 -1d4 -2R28
847-6 4.0 Case-CP5SHZ 4.0 7975 5147 420 -2359
847-6 5.0 Case-CPSHZ 5.0 8487 G058 -488 -2919
847-7 5.0 Case-CPSHZ 5.0 9031 6389 -971 -3613
847-7 5.0 Case-CPSHZ 6.0 7461 5106 272 -2082
847-8 6.0 Case-CPSH2 6.0 ¥353 4795 781 -1337
847-8 70 Case-CPSHZ .0 8393 G078 -551 -2856
847-9 .0 Came-CPSH2 0 B090 5R24 -237 -2743
847-9 8.0 Case-CPSHZ a0 5852 45710 745 -1637
847-10 8.0 Case-CPSHZ a0 7061 4531 839 -1591
847-10 9.0 Case-CPSH2 9.0 74955 SE6E -230 -25149
847-11 9.0 Case-CPSH2 9.0 270 4857 505 -1808
847-11 10,0 Case-CPSH2 10,0 5505 4558 926 -1021
847-12 10,0 Case-CPSH2 10,0 5717 4559 947 -1111
847-12 11.0 Casp-CPSH2 1.0 6311 4576 944 -BY0
847-13 11.0 Casp-CPSH2 1.0 G540 4815 844 -BE1
B47-13 12.0 Casp-CPSH2 12.0 &095 4736 Ylg -440
B47-14 12,0 Casp-CPSH2 12.0 5974 4523 1240 =210
B47-14 13.0 Casp-CPSH2 13.0 EERES 4781 9932 -135
847-15 13.0 Casp-CPSHZ 13.0 S89ed 4758 1031 -174
847-15 14.0 Case-CP5SHZ 14.0 55258 4589 1145 255
B47-16 14.0 Case-CPSHZ 14.0 5524 45056 1323 305
Bd47-16 15.0 Case-CPSHZ 15.0 5576 4781 1039 244
847-17 15.0 Case-CPSHZ 15.0 53549 4506 1273 410
847-17 16.0 Came-CP5HZ 150 5149 4472 1306 529
847-18 16.0 Came-CPSH2 150 5189 4449 1326 g1
847-18 17.0 Case-CPSHZ 17.0 50496 4510 1263 576
847-19 17.0 Case-CPSH2 1.0 5455 47598 998 340
847-19 18,0 Case-CPSH2 180 4935 4767 1047 877
B47-20 18,0 Case-CPSH2 180 4957 4717 1088 848
B47-20 19,0 Case-CPSH2 149.0 4840 5033 784 977
847-21 19,0 Case-CPSH2 149.0 4810 4947 844 981
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847-21 20.0 Case-CPSH2 200 4558 5057 733 1232
847-22 20.0 Case-CPSH2 20.0 4457 4899 887 1329
847-22 21.0 Case-CPSH2 21.0 4335 5082 699 1446
847-23 21.0 Case-CPSH2 210 4375 5074 685 1384
847-23 220 Case-CPSH2 220 4153 5076 681 1604
847-24 220 Case-CPSH2 220 4126 5009 745 1628
847-24 230 Case-CPSH2 230 4242 5187 562 1507
847-25 230 Case-CPSH2 230 4128 5073 656 1601
847-25 240 Case-CPSH2 240 4136 5044 688 1597
847-26 240 Case-CPSH2 240 4087 4995 735 1644
847-26 250 Case-CPSH2 250 4191 5020 708 1538
847-27 250 Case-CPSH2 250 4455 5284 467 1296
847-27 26.0 Case-CPSH2 260 4204 5359 405 1561
847-28 26.0 Case-CPSH2 260 4143 5221 537 1615
847-28 270 Case-CPSH2 270 4216 5585 182 1551
847-29 27.0 Case-CPSH2 270 4131 5423 328 1620
847-29 28.0 Case-CPSH2 28.0 4102 5645 106 1649
847-30 28.0 Case-CPSH2 28.0 3993 5479 269 1755
847-30 290 Case-CPSH2 290 4014 5698 46 1730
847-31 290 Case-CPSH2 290 4008 5663 68 1723
847-31 300 Case-CPSH2 300 3969 5738 -8 1761
847-32 30.0 Case-CPSH2 300 3934 5692 37 1795
847-32 31.0 Case-CPSH2 310 4038 5857 -132 1687
847-33 31.0 Case-CPSH2 310 3970 5809 -98 1741
847-33 320 Case-CPSH2 320 3989 5798 -83 1726
847-34 320 Case-CPSH2 320 3981 5854 -139 1733
847-34 330 Case-CPSH2 330 4116 5900 -191 1594
847-35 330 Case-CPSH2 330 4263 6021 -294 1464
847-35 340 Case-CPSH2 340 4045 6124 -386 1692
847-36 340 Case-CPSH2 340 3991 5955 -223 1742
847-36 350 Case-CPSH2 350 4037 6265 -526 1702
847-37 350 Case-CPSH2 350 3972 6135 -406 1757
847-37 36.0 Case-CPSH2 36.0 3960 6295 -566 1769
847-38 36.0 Case-CPSH2 36.0 3892 6186 -458 1835
847-38 37.0 Case-CPSH2 370 3893 6306 -582 1830
847-39 370 Case-CPSH2 370 3883 6281 -565 1832
847-39 380 Case-CPSH2 380 3864 6295 -581 1851
847-40 380 Case-CPSH2 380 3876 6314 -599 1839
847-40 390 Case-CPSH2 390 3953 6372 -662 1757
847-41 390 Case-CPSH2 390 3887 6342 -636 1818
847-41 40.0 Case-CPSH2 40.0 3911 6255 -550 1794
847-42 40.0 Case-CPSH2 40.0 3939 6365 -659 1767
847-42 41.0 Case-CPSH2 41.0 4096 6352 -653 1604
847-43 41.0 Case-CPSH2 41.0 4162 6410 -698 1550
847-43 42.0 Case-CPSH2 420 3967 6461 -740 1754
847-44 42.0 Case-CPSH2 420 3919 6313 -596 1799
847-44 43.0 Case-CPSH2 430 3948 6531 -808 1774
847-45 43.0 Case-CPSH2 430 3892 6424 -708 1823
847-45 44.0 Case-CPSH2 440 3895 6525 -808 1821
847-46 440 Case-CPSH2 440 3857 6462 -747 1858
847-46 45.0 Case-CPSH2 450 3858 6507 -795 1853
FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade
Text m Text m sup Max inf Max sup Min inf Min
847-1 0.0 Case-Temperatura 0.0 -2932 -2932 -2932 -2932
847-1 0.5 Case-Temperatura 05 -2932 -2932 -2932 -2932
847-2 0.5 Case-Temperatura 0.5 -2158 388 -2385 161
847-2 1.0 Case-Temperatura 1.0 -1665 895 -2908 -348
847-3 1.0 Case-Temperatura 1.0 572 508 -874 938
847-3 2.0 Case-Temperatura 2.0 308 264 -593 637
847-4 2.0 Case-Temperatura 2.0 520 313 -444 652
847-4 3.0 Case-Temperatura 3.0 144 -61 90 -294
847-5 3.0 Case-Temperatura 30 297 109 -224 -412
847-5 4.0 Case-Temperatura 4.0 330 146 -244 -428
847-6 4.0 Case-Temperatura 4.0 337 187 -276 -426
847-6 5.0 Case-Temperatura 5.0 307 152 -259 -414
847-7 5.0 Case-Temperatura 5.0 227 91 -198 -334
847-7 6.0 Case-Temperatura 6.0 272 135 -227 -365
847-8 6.0 Case-Temperatura 6.0 322 202 -289 -409
847-8 7.0 Case-Temperatura 7.0 327 197 -303 -433
£47-9 7.0 Case-Temperatura 7.0 219 99 -209 -328
847-9 8.0 Case-Temperatura 8.0 262 135 -231 -357
847-10 8.0 Case-Temperatura 8.0 315 211 -309 -413
847-10 9.0 Case-Temperatura 9.0 339 218 -337 -458
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847-11 9.0 Case-Temperatura 9.0 241 106 -259 -394
847-11 10.0 Case-Temperatura 10.0 247 131 -268 -384
847-12 10.0 Case-Temperatura 10.0 300 169 -292 -423
847-12 11.0 Case-Temperatura 11.0 293 171 -313 -435
847-13 11.0 Case-Temperatura 11.0 230 97 -237 -370
847-13 12.0 Case-Temperatura 12.0 248 128 -254 -374
847-14 12.0 Case-Temperatura 12.0 288 166 -287 -409
847-14 13.0 Case-Temperatura 13.0 286 168 -307 -425
847-15 13.0 Case-Temperatura 13.0 228 107 -246 -367
847-15 14.0 Case-Temperatura 14.0 246 135 -259 -370
847-16 14.0 Case-Temperatura 14.0 280 171 -292 -401
847-16 15.0 Case-Temperatura 15.0 280 171 -310 -419
847-17 15.0 Case-Temperatura 15.0 227 120 -261 -369
847-17 16.0 Case-Temperatura 16.0 249 148 -273 -374
847-18 16.0 Case-Temperatura 16.0 278 186 -315 -407
847-18 17.0 Case-Temperatura 17.0 287 192 -340 -435
847-19 17.0 Case-Temperatura 17.0 240 142 -290 -388
847-19 18.0 Case-Temperatura 18.0 243 159 -291 -375
847-20 18.0 Case-Temperatura 18.0 275 183 -303 -395
847-20 19.0 Case-Temperatura 19.0 267 180 -319 -406
847-21 19.0 Case-Temperatura 19.0 226 133 -269 -363
847-21 20.0 Case-Temperatura 20.0 238 156 -276 -359
847-22 20.0 Case-Temperatura 20.0 264 181 -297 -381
847-22 21.0 Case-Temperatura 21.0 262 179 -314 -396
847-23 21.0 Case-Temperatura 21.0 226 141 -274 -359
847-23 22.0 Case-Temperatura 22.0 238 161 -279 -356
847-24 220 Case-Temperatura 22.0 260 184 -298 -375
847-24 23.0 Case-Temperatura 23.0 258 181 -313 -390
847-25 23.0 Case-Temperatura 23.0 229 152 -285 -362
847-25 24.0 Case-Temperatura 24.0 245 173 -290 -361
847-26 24.0 Case-Temperatura 24.0 262 197 -317 -383
847-26 25.0 Case-Temperatura 25.0 268 199 -338 -407
847-27 25.0 Case-Temperatura 25.0 242 170 -309 -381
847-27 26.0 Case-Temperatura 26.0 243 182 -303 -365
847-28 26.0 Case-Temperatura 26.0 261 193 -305 -373
847-28 27.0 Case-Temperatura 27.0 252 185 -316 -382
847-29 27.0 Case-Temperatura 27.0 230 159 -287 -358
847-29 28.0 Case-Temperatura 280 239 175 -287 -351
847-30 28.0 Case-Temperatura 28.0 252 187 -297 -362
847-30 29.0 Case-Temperatura 29.0 248 181 -309 -375
847-31 29.0 Case-Temperatura 29.0 231 163 -290 -358
847-31 30.0 Case-Temperatura 30.0 240 178 -288 -351
847-32 30.0 Case-Temperatura 30.0 250 188 -297 -359
847-32 31.0 Case-Temperatura 31.0 246 180 -307 -372
847-33 31.0 Case-Temperatura 31.0 235 170 -297 -362
847-33 32.0 Case-Temperatura 320 248 187 -297 -359
847-34 32.0 Case-Temperatura 32.0 255 198 -314 -371
847-34 33.0 Case-Temperatura 330 257 195 -329 -392
847-35 330 Case-Temperatura 330 246 183 -317 -381
847-35 340 Case-Temperatura 340 247 191 -308 -364
847-36 340 Case-Temperatura 34.0 256 195 -304 -365
847-36 35.0 Case-Temperatura 350 245 184 -310 -372
847-37 35.0 Case-Temperatura 35.0 234 170 -295 -359
847-37 36.0 Case-Temperatura 36.0 241 183 -291 -350
847-38 36.0 Case-Temperatura 36.0 247 188 -296 -354
847-38 37.0 Case-Temperatura 37.0 241 179 -304 -365
847-39 37.0 Case-Temperatura 37.0 235 173 -297 -359
847-39 38.0 Case-Temperatura 38.0 243 185 -292 -350
847-40 38.0 Case-Temperatura 38.0 246 188 -295 -353
847-40 39.0 Case-Temperatura 39.0 240 177 -302 -365
847-41 39.0 Case-Temperatura 39.0 239 177 -303 -365
847-41 40.0 Case-Temperatura 40.0 251 192 -300 -360
847-42 40.0 Case-Temperatura 40.0 252 197 -312 -368
847-42 41.0 Case-Temperatura 41.0 253 191 -324 -386
847-43 41.0 Case-Temperatura 41.0 249 187 -320 -383
847-43 42.0 Case-Temperatura 42.0 250 194 -310 -365
847-44 42.0 Case-Temperatura 42.0 254 194 -303 -362
847-44 43.0 Case-Temperatura 43.0 243 181 -307 -368
847-45 43.0 Case-Temperatura 43.0 236 173 -298 -361
847-45 44.0 Case-Temperatura 44.0 243 185 -293 -351
847-46 44.0 Case-Temperatura 44.0 246 187 -294 -353
847-46 45.0 Case-Temperatura 45.0 239 177 -301 -363
FrameElem Station OutputCase Distancia da Tensbes {ton/m2})
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Text m Text m sup Max inf Max supMin  inf Min
847-1 0.0 Comb-Moveis 00 0 0 0 0
847-1 0.5 Comb-Moveis 0.5 0 0 0 0
847-2 0.5 Comb-Moveis 05 4791 5850 -4406 -3347
847-2 1.0 Comb-Moveis 1.0 4665 5732 -4246 -3179
847-3 1.0 Comb-Moveis 1.0 5494 5762 -3901 -3632
847-3 20 Comb-Moveis 20 4788 5120 -3223 -2892
847-4 20 Comb-Moveis 20 5054 5357 -3588 -3284
847-4 3.0 Comb-Moveis 30 5511 5836 -3994 -3669
847-5 3.0 Comb-Moveis 3.0 5029 5426 -3745 -3349
847-5 4.0 Comb-Moveis 4.0 4683 5053 -3311 -2941
847-6 4.0 Comb-Moveis 4.0 4411 4841 -3246 -2817
847-6 5.0 Comb-Moveis 5.0 5263 5723 -4055 -3505
847-7 5.0 Comb-Moveis 5.0 4899 5406 -3896 -3389
847-7 6.0 Comb-Moveis 6.0 4645 5201 -3623 -3068
847-8 6.0 Comb-Moveis 6.0 4398 5020 -3602 -2980
847-8 7.0 Comb-Moveis 7.0 5292 5929 -4442 -3805
847-9 7.0 Comb-Moveis 7.0 5094 5882 -4560 -3772
847-9 8.0 Comb-Moveis 8.0 4888 5592 -4206 -3501
847-10 8.0 Comb-Moveis 8.0 4759 5677 -4429 -3511
847-10 9.0 Comb-Moveis 9.0 5634 6421 -5192 -4405
847-11 9.0 Comb-Moveis 9.0 5803 6628 -5396 -4571
847-11 10.0 Comb-Moveis 10.0 5262 6233 -4926 -3954
847-12 10.0 Comb-Moveis 10.0 5251 6018 -4750 -3983
847-12 11.0 Comb-Moveis 11.0 6040 6922 -5580 -4698
847-13 11.0 Comb-Moveis 11.0 5888 6679 -5395 -4603
847-13 12.0 Comb-Moveis 12.0 5534 6350 -5000 4183
847-14 12.0 Comb-Moveis 12.0 5469 6236 -4952 4185
847-14 13.0 Comb-Moveis 13.0 6253 7040 -5688 -4902
847-15 13.0 Comb-Moveis 13.0 6117 6930 -5649 -4837
847-15 14.0 Comb-Moveis 14.0 5828 6602 -5260 -4485
847-16 14.0 Comb-Moveis 14.0 5754 6594 -5283 4443
847-16 15.0 Comb-Moveis 15.0 6453 7245 -5900 -5108
847-17 15.0 Comb-Moveis 15.0 6543 7483 -6159 -5218
847-17 16.0 Comb-Moveis 16.0 6151 6948 -5689 4891
847-18 16.0 Comb-Moveis 16.0 6060 7102 -5851 -4810
847-18 17.0 Comb-Moveis 17.0 6890 7755 -6571 -5706
847-19 17.0 Comb-Moveis 17.0 6882 7764 -6575 -5693
847-19 18.0 Comb-Moveis 18.0 6250 7279 -6023 -4994
847-20 18.0 Comb-Moveis 18.0 6261 7061 -5823 -5022
847-20 19.0 Comb-Moveis 19.0 6824 7735 -6431 -5521
847-21 19.0 Comb-Moveis 19.0 6653 7450 -6195 -5398
847-21 20.0 Comb-Moveis 20.0 6214 7032 -5720 -4902
847-22 20.0 Comb-Moveis 20.0 6157 6923 -5660 -4894
847-22 21.0 Comb-Moveis 21.0 6701 7483 -6162 -5381
847-23 21.0 Comb-Moveis 21.0 6619 7410 -6107 -5316
847-23 22.0 Comb-Moveis 220 6179 6930 -5622 -4872
847-24 22.0 Comb-Moveis 220 6151 6972 -5666 4845
847-24 23.0 Comb-Moveis 230 6570 7349 -6067 -5288
847-25 23.0 Comb-Moveis 230 6759 7680 -6376 -5455
847-25 24.0 Comb-Moveis 240 6223 7009 -5766 -4981
847-26 24.0 Comb-Moveis 240 6190 7229 -5981 -4942
847-26 25.0 Comb-Moveis 25.0 6786 7661 -6476 -5601
847-27 25.0 Comb-Moveis 25.0 7009 7888 -6708 -5828
847-27 26.0 Comb-Moveis 26.0 6147 7178 -5926 -4895
847-28 26.0 Comb-Moveis 26.0 6229 7024 -5780 -4085
847-28 27.0 Comb-Moveis 27.0 6681 7590 -6275 -5367
847-29 27.0 Comb-Moveis 27.0 6560 7343 -6085 -5303
847-29 28.0 Comb-Moveis 28.0 5920 6726 -5404 -4597
847-30 28.0 Comb-Moveis 28.0 5888 6643 -5366 4611
847-30 25.0 Comb-Moveis 290 6364 7138 -5795 -5021
847-31 29.0 Comb-Moveis 290 6351 7126 -5782 -5007
847-31 30.0 Comb-Moveis 30.0 5662 6403 -5077 -4336
847-32 30.0 Comb-Moveis 300 5683 6495 -5157 -4345
847-32 31.0 Comb-Moveis 31.0 6041 6824 -5539 -4756
847-33 31.0 Comb-Moveis 31.0 6294 7208 -5867 -4953
847-33 32.0 Comb-Moveis 320 5513 6309 -5041 4246
847-34 32.0 Comb-Moveis 320 5531 6580 -5286 4237
847-34 330 Comb-Moveis 330 6091 6995 -5777 -4874
847-35 33.0 Comb-Moveis 330 6331 7225 -6011 -5117
847-35 34.0 Comb-Moveis 34.0 5316 6373 -5075 -4018
847-36 34.0 Comb-Moveis 34.0 5377 6189 -4899 -4088
847-36 35.0 Comb-Moveis 35.0 5884 6821 -5449 4511
847-37 35.0 Comb-Moveis 35.0 5724 6523 -5222 -4422
847-37 36.0 Comb-Moveis 36.0 4939 5776 -4398 -3561
847-38 36.0 Comb-Moveis 36.0 4906 5683 -4351 -3573
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847-38 37.0 Comb-Moveis 37.0 5443 6256 -4847 -4033
847-39 37.0 Comb-Moveis 37.0 5434 6236 -4821 -4018
847-39 38.0 Comb-Moveis 38.0 4593 5382 -3999 -3211
847-40 38.0 Comb-Moveis 38.0 4640 5490 -4075 -3224
847-40 39.0 Comb-Moveis 39.0 5072 5914 -4574 -3732
847-41 39.0 Comb-Moveis 39.0 5315 6279 -4853 -3889
847-41 40.0 Comb-Moveis 40.0 4453 5318 -3977 -3112
847-42 40.0 Comb-Moveis 40.0 4476 5588 -4203 -3091
847-42 41.0 Comb-Moveis 41.0 5169 6157 -4858 -3871
847-43 41.0 Comb-Moveis 41.0 5277 6243 -4943 -3977
847-43 42.0 Comb-Moveis 42.0 4305 5453 -4062 -2915
847-44 42.0 Comb-Moveis 42.0 4334 5225 -3864 -2972
847-44 43.0 Comb-Moveis 43.0 4989 6027 -4578 -3539
847-45 43.0 Comb-Moveis 43.0 4787 5673 -4310 -3424
847-45 44.0 Comb-Moveis 44.0 4085 5030 -3586 -2642
847-46 44.0 Comb-Moveis 44.0 4051 4926 -3543 -2668
847-46 45.0 Comb-Moveis 45.0 4738 5672 -4226 -3292
FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min inf Min
847-1 0.0 CombRarasTotal 0.0 2933 2932 -2932 -2933
847-1 05 CombRarasTotal 05 2933 2932 -2932 -2933
847-2 a5 CombRarasTotal 0.5 18628 15037 6975 -10567
847-2 1.0 CombRarasTotal 1.0 19142 15684 -7604 -11063
847-3 1.0 CombRarasTotal 1.0 17314 15373 -8452 -10393
847-3 20 CombRarasTotal 20 13880 12323 -5490 -7046
847-4 2.0 CombRarasTotal 20 13972 12254 5444 -7162
847-4 30 CombRarasTotal 30 13465 12056 -5346 -6754
847-5 30 CombRarasTotal 30 14808 13263 -6764 -8310
847-5 4.0 CombRarasTotal 4.0 13112 11781 -5327 -6658
847-6 4.0 CombRarasTotal 4.0 12807 11318 -4897 -6386
847-6 5.0 CombRarasTotal 5.0 13484 12230 -5835 -7090
847-7 5.0 CombRarasTotal 5.0 14023 12670 -6493 -7847
847-7 6.0 CombRarasTotal 6.0 12478 11326 -5196 -6348
847-8 6.0 CombRarasTotal 6.0 12456 11203 -5144 -6397
847-8 7.0 CombRarasTotal 7.0 13681 12558 -6537 -7660
847-9 7.0 CombRarasTotal 7.0 13503 12403 6597 -7697
847-9 8.0 CombRarasTotal 8.0 12105 10986 5226 -6344
847-10 8.0 CombRarasTotal 8.0 12595 11505 -5789 -6879
847-10 9.0 CombRarasTotal 9.0 14036 12846 7172 -8362
847-11 9.0 CombRarasTotal 9.0 13459 12239 6553 -7773
847-11 10.0 CombRarasTotal 10.0 12159 11455 5655 -6359
847-12 10.0 CombRarasTotal 10.0 12638 11725 -5957 -6870
847-12 11.0 CombRarasTotal 11.0 13040 12576 -6685 -7149
847-13 11.0 CombRarasTotal 11.0 12554 11980 -6096 -6671
847-13 12.0 CombRarasTotal 12.0 12010 11745 -5873 -6138
847-14 12.0 CombRarasTotal 12.0 12120 11751 -5916 -6286
847-14 13.0 CombRarasTotal 13.0 12586 12483 -6544 -6647
847-15 13.0 CombRarasTotal 13.0 12442 12321 -6391 -6511
847-15 14.0 CombRarasTotal 14.0 11734 11769 -5857 -5822
847-16 14.0 CombRarasTotal 14.0 11980 12008 6176 -6148
847-16 15.0 CombRarasTotal 15.0 12386 12522 6664 -6528
847-17 15.0 CombRarasTotal 15.0 12280 12496 6659 -6443
847-17 16.0 CombRarasTotal 16.0 11661 11857 6105 -5909
847-18 16.0 CombRarasTotal 16.0 11925 12245 6562 -6242
847-18 17.0 CombRarasTotal 17.0 12528 12769 -7022 -6782
847-19 17.0 CombRarasTotal 17.0 12724 12942 -7257 -7038
847-19 18.0 CombRarasTotal 18.0 11635 12429 -6643 -5849
847-20 18.0 CombRarasTotal 18.0 11832 12420 -6750 -6162
847-20 19.0 CombRarasTotal 19.0 12326 13403 -7624 -6547
847-21 19.0 CombRarasTotal 19.0 11717 12680 -6952 -5989
847-21 20.0 CombRarasTotal 20.0 11159 12456 6738 -5441
847-22 20.0 CombRarasTotal 20.0 11237 12452 -6846 -5631
847-22 21.0 CombRarasTotal 21.0 11654 13146 -7446 -5954
847-23 21.0 CombRarasTotal 21.0 11400 12877 -7228 -5751
847-23 22.0 CombRarasTotal 22.0 10752 12370 6768 -5150
847-24 22.0 CombRarasTotal 22.0 10929 12580 -7038 -5387
847-24 23.0 CombRarasTotal 23.0 11378 13012 -7384 -5750
847-25 23.0 CombRarasTotal 23.0 11272 13041 -7462 -5693
847-25 24.0 CombRarasTotal 24.0 10886 12449 -6951 -5388
£47-26 24.0 CombRarasTotal 24.0 11055 12813 -7349 -5590
847-26 25.0 CombRarasTotal 25.0 11621 13109 -7628 -6141
847-27 25.0 CombRarasTotal 25.0 12033 13544 -8083 -6571
847-27 26.0 CombRarasTotal 26.0 10959 12910 -7346 -5395
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847-28 26.0 CombRarasTotal 26.0 11082 12801 -7325 -5607
847-28 27.0 CombRarasTotal 27.0 11633 13724 -8§141 -6050
847-29 27.0 CombRarasTotal 27.0 11190 13120 -7562 -5632
847-29 28.0 CombRarasTotal 28.0 10555 12731 -7188 -5012
847-30 28.0 CombRarasTotal 28.0 10576 12663 -7212 =5125
847-30 29.0 CombRarasTotal 29.0 11076 13356 -7808 -5529
847-31 29.0 CombRarasTotal 29.0 10881 13246 -7728 -5463
847-31 30.0 CombRarasTotal 30.0 10227 12549 -7123 -4801
847-32 30.0 CombRarasTotal 30.0 10322 12703 -7278 -4898
847-32 31.0 CombRarasTotal 31.0 10760 13153 -7636 -5244
847-33 31.0 CombRarasTotal 31.0 10857 13388 -7897 -5366
847-33 32.0 CombRarasTotal 32.0 10184 12549 -7154 -4790
847-34 32.0 CombRarasTotal 32.0 10307 12930 -7545 -4922
847-34 330 CombRarasTotal 330 10899 13277 -7912 -5534
847-35 330 CombRarasTotal 330 11264 13617 -8244 -5890
847-35 34.0 CombRarasTotal 34.0 10056 12869 -7386 -4573
847-36 34.0 CombRarasTotal 34.0 10144 12669 -7260 -4735
847-36 35.0 CombRarasTotal 35.0 10688 13584 -8060 -5164
847-37 35.0 CombRarasTotal 35.0 10363 13088 -7572 -4848
847-37 36.0 CombRarasTotal 36.0 9510 12428 -6936 -4018
847-38 36.0 CombRarasTotal 36.0 9543 12376 -6963 -4130
847-38 37.0 CombRarasTotal 37.0 10065 13041 -7523 -4546
847-39 37.0 CombRarasTotal 37.0 10053 13009 -7501 -4545
847-39 38.0 CombRarasTotal 38.0 9168 12134 -6731 -3765
847-40 38.0 CombRarasTotal 38.0 9210 12239 -6819 -3789
847-40 39.0 CombRarasTotal 39.0 9734 12728 -7238 -4244
847-41 39.0 CombRarasTotal 39.0 9939 13072 -7557 -4424
847-41 40.0 CombRarasTotal 40.0 9140 12059 -6655 -3736
847-42 40.0 CombRarasTotal 40.0 9190 12378 -6963 -3775
847-42 41.0 CombRarasTotal 41.0 9991 12887 -7497 -4601
847-43 41.0 CombRarasTotal 41.0 10158 13027 -7623 -4755
847-43 42.0 CombRarasTotal 42.0 9003 12288 -6830 -3546
847-44 42.0 CombRarasTotal 42.0 9060 12053 -6623 -3630
847-44 43.0 CombRarasTotal 43.0 9715 13038 -7488 -4166
847-45 43.0 CombRarasTotal 43.0 9448 12592 -7051 -3907
847-45 44.0 CombRarasTotal 44.0 8618 11914 -6459 -3163
847-46 44.0 CombRarasTotal 44.0 8651 11864 -6454 -3241
847-46 45.0 CombRarasTotal 45.0 9320 12634 -7115 -3800
FrameElem Station OutputCase Distancia da Tensdes {ton/m2)
extremidade

Text m Text m sup Max inf Max sup Min  infMin
847-1 0.0 envtemp+envretra 0.0 2932 2932 -2932 -2932
847-1 0.5 envtemp+envretra 05 2932 2932 -2932 -2932
§47-2 0.5 envtemp+envretra 05 2628 2959 -2795 -2463
847-2 1.0 envtemp+envretra 1.0 3705 4030 -3833 -3507
847-3 1.0 envtemp+envretra 10 1735 2696 -2961 -2000
847-3 2.0 envtemp+envretra 2.0 1120 1897 -2238 -1461
847-4 2.0 envtemp+envretra 2.0 1057 2049 -2608 -1616
847-4 3.0 envtemp+envretra 30 300 1121 -1649 -827
847-5 3.0 envtemp+envretra 3.0 514 1453 -2102 -1164
847-5 4.0 envtemp+envretra 4.0 646 1430 -2106 <1322
847-6 4.0 envtemp+envretra 4.0 731 1592 -2370 -1509
847-6 5.0 envtemp+envretra 5.0 657 1372 -2115 -1400
847-7 5.0 envtemp+envretra 5.0 348 1130 -1970 -1189
847-7 6.0 envtemp+envretra 6.0 489 1135 -1980 -1334
847-8 6.0 envtemp+envretra 6.0 749 1432 -2359 -1676
847-8 7.0 envtemp+envretra 7.0 777 1331 -2218 -1664
847-9 7.0 envtemp+envretra 7.0 412 990 -1949 -1370
847-9 8.0 envtemp+envretra 8.0 411 870 -1828 -1369
847-10 8.0 envtemp+envretra 8.0 775 1197 -2199 -1777
£47-10 9.0 envtemp+envretra 9.0 1017 1329 -2281 -1969
847-11 9.0 envtemp+envretra 9.0 610 977 -1963 -1596
847-11 100 envtemp+envretra 10.0 537 808 -1821 -1550
8§47-12 10.0 envtemp+envretra 10.0 671 1048 -2153 -1776
847-12 110 envtemp+envretra 11.0 689 978 -2049 -1760
847-13 110 envtemp+envretra 11.0 388 747 -1880 -1521
847-13 120 envtemp+envretra 12.0 500 776 -1929 -1652
847-14 120 envtemp+envretra 12.0 704 1019 -2229 -1914
847-14 13.0 envtemp+envretra 13.0 740 977 -2150 -1912
847-15 13.0 envtemp+envretra 13.0 395 667 -1898 -1626
847-15 14.0 envtemp+envretra 14.0 459 658 -1891 -1692
847-16 14.0 envtemp+envretra 14.0 728 935 -2217 -2010
847-16 15.0 envtemp+envretra 15.0 791 929 -2171 -2033
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Figura 285 - Tensdes na longarina lateral barra 847 (envtemp+envretra)

7.3 - ESFORCOS NAS TRANSVERSINAS

7.3.1 - Transversina

Figura 296 - orientacdo das barras 506

506-1 0.0 Case-Temperatura 0.0 333 19 224 -90

506-1 0.3 Case-Temperatura 0.3 2095 -13 257 -52
506-2 0.3 Case-Temperatura 0.3 296 -13 257 -52
506-2 0.6 Case-Temperatura 0.6 306 4 240 -63
506-3 0.6 Case-Temperatura 0.6 108 124 -3 13
506-3 0.7 Case-Temperatura 0.7 101 117 3 20
506-4 0.7 Case-Temperatura 0.7 101 117 3 20
506-4 1.4 Case-Temperatura 1.4 104 124 -3 17
506-5 1.4 Case-Temperatura 1.4 46 119 -16 57
506-5 2.1 Case-Temperatura 2.1 50 128 -24 53
506-6 2.1 Case-Temperatura 2.1 30 153 -32 91
506-6 2.4 Case-Temperatura 2.4 10 133 -12 110
506-7 2.4 Case-Temperatura 2.4 13 126 -9 104
506-7 wils Case-Temperatura 255 36 147 -30 81

300



506-8 29 Case-Temperatura 29 19 134 -9 105
506-8 37 Case-Temperatura 37 19 132 -8 105
506-9 37 Case-Temperatura 37 21 166 -25 120
506-9 4.5 Case-Temperatura 4.5 27 168 -28 114
506-10 4.5 Case-Temperatura 4.5 14 160 -12 134
506-10 5.3 Case-Temperatura 53 14 155 -8 134
506-11 5.3 Case-Temperatura 5.3 17 187 -26 144
506-11 6.1 Case-Temperatura 6.1 25 188 -27 136
506-12 6.1 Case-Temperatura 6.1 10 180 -14 157
506-12 69 Case-Temperatura 6.9 13 177 -11 153
506-13 69 Case-Temperatura 6.9 14 207 -29 164
506-13 756 Case-Temperatura 7.6 21 206 -28 157
506-14 76 Case-Temperatura 7.6 8 198 -15 175
506-14 84 Case-Temperatura 8.4 13 193 -11 169
506-15 84 Case-Temperatura 84 T2 219 -24 183
506-15 9.0 Case-Temperatura 9.0 8 209 -14 187
506-16 9.0 Case-Temperatura 9.0 13 198 -9 176
506-16 9.2 Case-Temperatura 9.2 27 209 -20 162
506-17 9.2 Case-Temperatura 9.2 20 196 1 177
506-17 10.0 Case-Temperatura 10.0 28 190 7 169
506-18 10.0 Case-Temperatura 10.0 67 202 36 171
506-18 10.7 Case-Temperatura 10.7 74 196 41 164
506-19 10.7 Case-Temperatura 10.7 74 196 41 164
506-19 10.7 Case-Temperatura 10.7 76 198 40 161
506-20 10.7 Case-Temperatura 10.7 280 116 277 112
506-20 11.1 Case-Temperatura 111 288 115 278 104
506-21 111 Case-Temperatura 11.1 288 115 278 104
506-21 11.4 Case-Temperatura 114 295 117 275 98

FrameElem Station OutputCase Distancia da Tensdes
extremidade

Text m Text m sup Max inf Max sup Min inf Min
506-1 0.0 Case-CPSH2 0.0 4875 5795 -5369 -4450
506-1 0.3 Case-CPSH2 0.3 4014 5445 -5020 -3589
506-2 0.3 Case-CPSH2 03 4023 5454 -5018 -3588
506-2 06 Case-CPSH2 0.6 3146 5344 -4908 -2710
506-3 06 Case-CPSH2 0.6 2814 5085 -4558 -2287
506-3 07 Case-CPSH2 0.7 2653 5018 -4491 -2127
506-4 07 Case-CPSH2 0.7 2653 5017 -4491 -2127
506-4 14 Case-CPSH2 14 731 4503 -3977 -205
506-5 14 Case-CPSH2 14 644 4497 -3882 -29
506-5 21 Case-CPSH2 2.1 2516 7839 -7224 -1900
506-6 21 Case-CPSH2 21 1915 7299 -6608 -1225
506-6 24 Case-CPSH2 2.4 1696 7287 -6597 -1005
506-7 24 Case-CPSH2 2.4 1712 6865 -6196 -1043
506-7 29 Case-CPSH2 2.9 1589 7172 -6503 -919
506-8 29 Case-CPSH2 2.9 1981 7597 -6883 -1267
506-8 37 Case-CPSH2 37 1688 7896 -7182 -974
506-9 37 Case-CPSH2 37 2010 8266 -7524 -1268
506-9 4.5 Case-CPSH2 4.5 1780 8597 -7855 -1038
506-10 4.5 Case-CPSH2 4.5 2398 9225 -8477 -1650
506-10 53 Case-CPSH2 53 1845 8416 -7668 -1096
506-11 53 Case-CPSH2 53 1990 8536 -7810 -1264
506-11 6.1 Case-CPSH2 6.1 1479 7739 -7013 -753
506-12 6.1 Case-CPSH2 6.1 1574 7825 -7158 -908
506-12 69 Case-CPSH2 6.9 1104 7037 -6371 -438
506-13 69 Case-CPSH2 6.9 3019 8906 -8313 -2425
506-13 76 Case-CPSH2 7.6 2046 6784 -6190 -1453
506-14 76 Case-CPSH2 76 1947 6602 -6117 -1461
506-14 84 Case-CPSH2 8.4 1009 4483 -3997 -523
506-15 8.4 Case-CPSH2 8.4 841 4248 -3882 -475
506-15 9.0 Case-CPSH2 9.0 203 2769 -2403 163
506-16 9.0 Case-CPSH2 9.0 210 2579 -2227 143
506-16 9.2 Case-CPSH2 9.2 484 2510 -2157 -131
506-17 9.2 Case-CPSH2 9.2 2904 4848 -4617 -2673
506-17 10.0 Case-CPSH2 10.0 2002 1906 -1674 -1771
506-18 10.0 Case-CPSH2 10.0 2148 1983 -1888 -2053
506-18 10.7 Case-CPSH2 107 7531 5695 -5600 -7436
506-19 10.7 Case-CPSH2 10.7 7532 5696 -5599 -7435
506-19 10.7 Case-CPSH2 10.7 7901 5957 -5860 -7803
506-20 10.7 Case-CPSH2 10.7 8074 6051 -5985 -8008
506-20 11.1 Case-CPSH2 111 10944 8049 -7983 -10878
506-21 11.1 Case-CPSH2 111 10956 8061 -7971 -10866
506-21 11.4 Case-CPSH2 11.4 12931 9458 -9368 -12842
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FrameElem Station OutputCase Distancia da Tensdes
extremidade

Text m Text m sup Max inf Max sup Min inf Min
506-1 0.0 Comb-Moveis 0.0 4298 4762 -4138 -3675
506-1 03 Comb-Moveis 0.3 2210 2787 -2163 -1586
506-2 0.3 Comb-Moveis 0.3 2212 2789 -2163 -1586
506-2 06 Comb-Moveis 0.6 3292 4043 -3417 -2666
506-3 06 Comb-Moveis 0.6 4584 5546 -4480 -3518
506-3 07 Comb-Moveis 0.7 4224 5203 -4137 -3158
506-4 07 Comb-Moveis 0.7 4224 5203 -4137 -3158
506-4 1.4 Comb-Moveis 1.4 4526 5769 -4703 -3460
506-5 1.4 Comb-Moveis 1.4 5150 6691 -5099 -3559
506-5 2.1 Comb-Moveis 20, 5416 7299 -5707 -3824
506-6 2.1 Comb-Moveis 2:. 5639 7736 -5627 -3530
506-6 24 Comb-Moveis 2.4 3989 6196 -4087 -1880
506-7 24 Comb-Moveis 2.4 3884 5918 -3875 -1840
506-7 29 Comb-Moveis 29 5404 7694 -5650 -3361
506-8 29 Comb-Moveis 29 5653 8029 -5681 -3305
506-8 37 Comb-Moveis C v 5690 8096 -5749 -3342
506-9 37 Comb-Moveis 3.7 5846 8397 -5911 -3360
506-9 4.5 Comb-Moveis 4.5 5987 8604 -6118 -3500
506-10 45 Comb-Moveis 4.5 6110 8772 -6191 -3528
506-10 53 Comb-Moveis 53 6030 8767 -6186 -3449
506-11 53 Comb-Moveis 53 5899 8564 -5989 -3325
506-11 6.1 Comb-Moveis 6.1 5931 8596 -6022 -3357
506-12 6.1 Comb-Moveis 6.1 6154 8867 -6417 -3704
506-12 6.9 Comb-Moveis 6.9 6284 8825 -6375 -3834
506-13 6.9 Comb-Moveis 6.9 6327 8771 -6575 -4131
506-13 7.6 Comb-Moveis 7.6 6207 8529 -6333 -4011
506-14 7.6 Comb-Moveis 7.6 6173 8297 -6404 -4281
506-14 8.4 Comb-Moveis 8.4 6189 8175 -6283 -4297
506-15 8.4 Comb-Moveis 8.4 6195 8077 -6589 -4707
506-15 9.0 Comb-Moveis 9.0 4611 6238 -4750 -3123
506-16 9.0 Comb-Moveis 9.0 4460 5962 -4521 -3018
506-16 9.2 Comb-Moveis 9.2 6218 7623 -6181 -4776
506-17 9.2 Comb-Moveis 92 6473 7686 -6720 -5507
506-17 10.0 Comb-Moveis 10.0 6226 7102 -6135 -5260
506-18 10.0 Comb-Moveis 10.0 6031 6614 -6138 -5554
506-18 10.7 Comb-Moveis 107 5827 6100 -5624 -5351
506-19 10.7 Comb-Moveis 107 5828 6100 -5624 -5351
506-19 10.7 Comb-Moveis 107 6228 6477 -6000 -5751
506-20 10.7 Comb-Moveis 10.7 5320 5353 -5308 -5274
506-20 11.1 Comb-Moveis 11.1 4204 4062 -4016 -4158
506-21 11.1 Comb-Moveis 111 4205 4063 -4014 -4157
506-21 11.4 Comb-Moveis 114 6519 6255 -6207 -6471

FrameElem Station OutputCase Distancia da Tensdes
extremidade

Text m Text m sup Max inf Max sup Min inf Min
506-1 0.0 CombRarasTotal 0.0 9135 11556 -11384 -8962
506-1 0.3 CombRarasTotal 0.3 6405 9440 -9267 -6233
506-2 03 CombRarasTotal 0.3 6416 9451 -9266 -6232
506-2 06 CombRarasTotal 0.6 6501 10865 -10681 -6717
506-3 06 CombRarasTotal 0.6 7239 11414 -10754 -6579
506-3 07 CombRarasTotal 0.7 6748 11032 -10372 -6088
506-4 0.7 CombRarasTotal 0.7 6748 11031 -10372 -6088
506-4 14 CombRarasTotal 1.4 5563 11491 -10832 -4903
506-5 14 CombRarasTotal 1.4 6073 12371 -11174 -4876
506-5 2.1 CombRarasTotal 2H: 7782 15863 -14667 -6586
506-6 2.1 CombRarasTotal 200, 7872 16209 -14501 -6164
506-6 24 CombRarasTotal 2.4 5885 14530 -12822 -4178
506-7 24 CombRarasTotal 2.4 5790 13757 -12102 -4135
506-7 29 CombRarasTotal 29 6980 15611 -13955 -5325
506-8 29 CombRarasTotal 29 7911 16653 -14720 -5977
506-8 37 CombRarasTotal 37 7237 16568 -14635 -5303
506-9 37 CombRarasTotal C v 8180 17686 -15656 -6150
506-9 4.5 CombRarasTotal 4.5 7704 17805 -15776 -5674
506-10 45 CombRarasTotal 4.5 8842 18988 -16923 -6777
506-10 53 CombRarasTotal 53 7813 17742 -15677 -5748
506-11 53 CombRarasTotal 53 8258 18072 -16104 -6291
506-11 6.1 CombRarasTotal 6.1 7548 17040 -15072 -5581
506-12 6.1 CombRarasTotal 6.1 8087 17606 -15887 -6368
506-12 69 CombRarasTotal 6.9 7524 16517 -14798 -5805
506-13 6.9 CombRarasTotal 6.9 9759 18591
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506-13 76 CombRarasTotal 7.6 8437 15958 -14635 -7114
506-14 76 CombRarasTotal 7.6 8501 15729 -14882 -7654
506-14 84 CembRarasTotal 8.4 7390 13260 -12412 -6542
506-15 84 CombRarasTotal 8.4 7443 13122 -12864 -7184
506-15 9.0 CombRarasTotal 9.0 5018 9573 -9315 -4760
506-16 9.0 CombRarasTotal 9.0 4864 9070 -8821 -4615
506-16 9.2 CombRarasTotal 9.2 7117 10871 -10623 -6868
506-17 9.2 CombRarasTotal 9.2 9669 13140 -13544 -10074
506-17 10.0 CombRarasTotal 10.0 8561 9618 -10022 -8966
506-18 10.0 CombRarasTotal 10.0 8381 9066 -10152 -9466
506-18 10.7 CombRarasTotal 107 13608 12276 -13362 -14693
506-19 10.7 CombRarasTotal 10.7 13609 12277 -13361 -14692
506-19 10.7 CembRarasTotal 10.7 14388 12922 -14006 -15471
506-20 10.7 CombRarasTotal 107 13674 11959 -13576 -15291
506-20 11.1 CombRarasTotal 111 15458 12677 -14294 -17075
506-21 11.1 CembRarasTotal 111 15470 12690 -14280 -17061
506-21 11.4 CembRarasTotal 11.4 19766 16265 -17856 -21356
FrameElem Station OutputCase Distancia da Tensoes
extremidade

Text m Text m sup Max inf Max sup Min inf Min
506-1 0.0 envtemp+envretra 0.0 547 1586 -2463 -1424
506-1 0.3 envtemp+envretra 0.3 362 1388 -2265 -1238
506-2 0.3 envtemp+envretra 0.3 362 1388 -2265 -1239
506-2 0.6 enviemp+envretra 0.6 464 1478 -2355 -1341
506-3 0.6 envtemp+envretra 0.6 327 1269 -2201 -1259
506-3 0.7 envtemp+envretra 0.7 296 1237 -2168 -1228
506-4 0.7 envtemp+envretra 0.7 296 1237 -2169 -1228
506-4 14 envtemp+envretra 1.4 306 1219 -2151 -1238
506-5 14 envtemp+envretra 1.4 278 1183 -2194 -1289
506-5 2.1 envtemp+envretra 2.1 31 1185 -2196 -1321
506-6 2.1 envtemp+envretra 2.1 318 1174 -2266 -1410
506-6 2.4 envtemp+envretra 2.4 201 1047 -2138 -1293
506-7 2.4 envtemp+envretra 2.4 195 974 -2032 -1252
506-7 29 envtemp+envretra 2.9 300 1057 -2115 -1357
506-8 29 envtemp+envretra 2.9 277 1028 -2156 -1405
506-8 37 envtemp+envretra 37 279 997 -2125 -1407
506-9 37 envtemp+envretra 37 323 1024 -2222 -1522
506-9 4.5 envtemp+envretra 4.5 328 995 -2193 -1527
506-10 4.5 envtemp+envretra 4.5 334 991 -2256 -1589
506-10 5.3 envtemp+envretra 53 320 941 -2207 -1586
506-11 53 envtemp+envretra 53 369 972 -2305 -1702
506-11 6.1 envtemp+envretra 6.1 372 938 -2271 -1705
506-12 6.1 envtemp+envretra 6.1 358 914 -2312 -1756
506-12 69 envtemp+envretra 6.9 366 884 -2282 -1764
506-13 69 envtemp+envretra 6.9 414 914 -2380 -1880
506-13 76 envtemp+envretra 7.6 404 865 -2331 -1870
506-14 76 envtemp+envretra 7.6 397 846 -2377 -1927
506-14 8.4 envtemp+envretra 8.4 397 807 -2337 -1927
506-15 8.4 envtemp+envretra 8.4 407 797 -2393 -2002
506-15 9.0 envtemp+envretra 9.0 295 657 -2252 -1850
506-16 9.0 envtemp+envretra 9.0 284 619 -2164 -1830
506-16 9.2 envtemp+envretra 9.2 416 739 -2285 -1961
506-17 9.2 envtemp+envretra 9.2 367 681 -2283 -1969
506-17 10.0 envtemp+envretra 10.0 362 640 -2242 -1964
506-18 10.0 envtemp+envretra 10.0 350 618 -2275 -2007
506-18 10.7 envtemp+envretra 10.7 326 557 -2214 -1983
506-19 10.7 envtemp+envretra 10.7 326 557 -2214 -1983
506-19 10.7 envtemp+envretra 10.7 346 575 -2232 -2003
506-20 10.7 envtemp+envretra 10.7 373 648 -2376 -2102
506-20 11.1 envtemp+envretra 111 357 613 -2342 -2085
506-21 11.1 envtemp+envretra 11.1 357 613 -2341 -2085
506-21 11.4 envtemp+envretra 114 470 707 -2435 -2198
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Figura 301 - TensBes na transversina barra 506 (envtemp-+envretra)

Figura 302 - orientagdo das barras 503

503-1 0.0 Case-Temperatura 0.0 286 -86 285 -87

503-1 0.3 Case-Temperatura 0.3 285 -86 285 -86
503-2 0.3 Case-Temperatura 0.3 285 -86 285 -86
503-2 0.6 Case-Temperatura 0.6 285 -86 284 -86
503-3 0.6 Case-Temperatura 0.6 56 8 55 8
503-3 0.7 Case-Temperatura 0.7 56 8 56 7
503-4 0.7 Case-Temperatura 0.7 56 8 56 7
503-4 1.4 Case-Temperatura 1.4 60 5 59 4
503-5 1.4 Case-Temperatura 1.4 18 16 18 16
503-5 2.1 Case-Temperatura 2.1 21 14 20 14
503-6 2.1 Case-Temperatura ] 3 41 2 40
503-6 2.4 Case-Temperatura 2.4 4 39 4 35
503-7 2.4 Case-Temperatura 2.4 5 37 5 37
503-7 2.9 Case-Temperatura 2.9 8 35 7 34
503-8 2.9 Case-Temperatura 2.9 E 36 7 35
503-8 3.7 Case-Temperatura 3.7 11 33 10 32
503-9 3.7 Case-Temperatura 3.7 3

52 2 52
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503-9 4.5 Case-Temperatura 4.5 7 48 6 48
503-10 4.5 Case-Temperatura 4.5 7 51 7 51
503-10 5.3 Case-Temperatura 5:3 11 47 11 47
503-11 5.3 Case-Temperatura 53 3 66 3 66
503-11 6.1 Case-Temperatura 6.1 8 62 8 62
503-12 6.1 Case-Temperatura 6.1 % 66 7 66
503-12 6.9 Case-Temperatura 6.9 11 62 11 62
503-13 6.9 Case-Temperatura 6.9 3 81 3 81
503-13 76 Case-Temperatura 7.6 7 77 7 77
503-14 76 Case-Temperatura 7.6 7 81 7 81
503-14 84 Case-Temperatura 8.4 11 77 11 77
503-15 8.4 Case-Temperatura 8.4 5 96 5 95
503-15 9.0 Case-Temperatura 9.0 8 93 8 93
503-16 9.0 Case-Temperatura 9.0 9 88 9 88
503-16 9.2 Case-Temperatura 9.2 N 87 10 87
503-17 9.2 Case-Temperatura 9.2 20 87 20 86
503-17 10.0 Case-Temperatura 10.0 24 83 24 83
503-18 10.0 Case-Temperatura 10.0 63 87 62 87
503-18 10.7 Case-Temperatura 10.7 65 85 64 84
503-19 10.7 Case-Temperatura 10.7 65 85 64 84
503-19 10.7 Case-Temperatura 10.7 65 85 64 84
503-20 10.7 Case-Temperatura 10.7 293 15 292 15
503-20 11.1 Case-Temperatura 111 294 13 294 13
503-21 11.1 Case-Temperatura 111 294 13 294 13
503-21 11.4 Case-Temperatura 11.4 295 13 294 12

FrameElem Station OutputCase Distancia da Tensdes
extremidade
Text m Text m sup Max inf Max sup Min inf Min

503-1 0.0 Case-CPSH2 0.0 1299 2622 -2256 -933

503-1 0.3 Case-CPSH2 0.3 1124 2967 -2601 -758

503-2 0.3 Case-CPSH2 0.3 1134 2976 -2592 -749

503-2 0.6 Case-CPSH2 0.6 896 3517 -3133 -511

503-3 06 Case-CPSH2 0.6 1062 3736 -3215 -540

503-3 0.7 Case-CPSH2 0.7 1031 3800 -3278 -509
503-4 07 Case-CPSH2 07 1030 3800 -3279 -510
503-4 14 Case-CPSH2 14 593 4791 -4271 -72
503-5 14 Case-CPSH2 14 759 5017 -4357 -100
503-5 21 Case-CPSH2 2.1 301 6051 -5391 358
503-6 21 Case-CPSH2 2.1 977 6769 -5979 -187
503-6 24 Case-CPSH2 2.4 871 6891 -6101 -81
503-7 24 Case-CPSH2 2.4 880 6428 -5662 -114
503-7 29 Case-CPSH2 29 668 6689 -5922 98
503-8 29 Case-CPSH2 29 782 6827 -5970 76
503-8 3.7 Case-CPSH2 37 478 7173 -6316 380
503-9 37 Case-CPSH2 37 570 7310 -6380 361
503-9 4.5 Case-CPSH2 4.5 604 7564 -7034 326
503-10 4.5 Case-CPSH2 4.5 1096 8476 -7494 -114
503-10 53 Case-CPSH2 53 798 8041 -7059 184
503-11 53 Case-CPSH2 53 832 8073 -7072 170
503-11 6.1 Case-CPSH2 6.1 569 7643 -6641 433
503-12 6.1 Case-CPSH2 6.1 570 7662 -6659 433
503-12 6.9 Case-CPSH2 6.9 885 7778 -6775 118
503-13 6.9 Case-CPSH2 6.9 1184 8074 -7092 -201
503-13 76 Case-CPSH2 7.6 796 6729 -5746 187
503-14 76 Case-CPSH2 7.6 753 6657 -5721 183
503-14 84 Case-CPSH2 8.4 1002 5916 -4980 -66
503-15 84 Case-CPSH2 8.4 935 5840 -4966 61
503-15 9.0 Case-CPSH2 9.0 1332 5527 -4653 -458
503-16 9.0 Case-CPSH2 9.0 1318 5193 -4346 -471
503-16 9.2 Case-CPSH2 9.2 1492 5076 -4229 -645
503-17 9.2 Case-CPSH2 9.2 691 4255 -3484 80
503-17 10.0 Case-CPSH2 10.0 1319 3303 -2532 -548
503-18 10.0 Case-CPSH2 10.0 1239 3187 -2505 -556
503-18 10.7 Case-CPSH2 10.7 1933 2370 -1687 -1250
503-19 10.7 Case-CPSH2 10.7 1934 2371 -1686 -1250
503-19 10.7 Case-CPSH2 107 1981 2317 -1633 -1297
503-20 10.7 Case-CPSH2 107 1907 2211 -1608 -1304
503-20 11.1 Case-CPSH2 111 2629 1847 -1244 -2026
503-21 11.1 Case-CPSH2 112 2640 1857 -1242 -2025
503-21 11.4 Case-CPSH2 11.4 3296 2008 -1394 -2681
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FrameElem Station OutputCase Distancia da Tensdes
extremidade

Text m Text m sup Max inf Max sup Min inf Min
503-1 0.0 Comb-Moveis 0.0 4275 4967 -4176 -3484
503-1 03 Comb-Moveis 0.3 2149 2962 -2172 -1358
503-2 03 Comb-Moveis 0.3 2151 2965 -2172 -1358
503-2 0.6 Comb-Moveis 0.6 3277 4265 -3472 -2484
503-3 0.6 Comb-Meoveis 0.6 4738 5943 -4678 -3472
503-3 0.7 Comb-Moveis 0.7 4366 5590 -4324 -3101
503-4 0.7 Comb-Moveis 0.7 4366 5590 -4324 -3101
503-4 14 Comb-Moveis 1.4 4685 6197 -4932 -3419
503-5 14 Comb-Moveis 1.4 5439 7269 -5422 -3593
503-5 21 Comb-Meveis 2.1 5706 7927 -6081 -3859
503-6 21 Comb-Moveis 24 6096 8540 -6150 -3706
503-6 24 Comb-Moveis 24 4332 6895 -4506 -1942
503-7 24 Comb-Moveis 24 4220 6583 -4267 -1905
503-7 29 Comb-Moveis 29 5854 8487 6172 -3538
503-8 29 Comb-Meveis 29 6160 8886 6251 -3524
503-8 37 Comb-Moveis 37 6195 8968 -6332 -3559
503-9 37 Comb-Moveis 37 6464 9396 -6596 -3664
503-9 4.5 Comb-Moveis 4.5 6610 9626 -6826 -3810

503-10 4.5 Comb-Moveis 4.5 6856 9925 -7013 -3944
503-10 53 Comb-Moveis 53 6749 9915 -7003 -3838
503-11 5.3 Comb-Moveis 5.3 6833 9954 -7000 -3879
503-11 6.1 Comb-Moveis 6.1 6854 9990 -7037 -3900
503-12 6.1 Comb-Moveis 6.1 7165 10354 -7506 -4316
503-12 6.9 Comb-Moveis 6.9 7306 10325 -7476 -4457
503-13 6.9 Comb-Moveis 6.9 7447 10378 -7756 -4825
503-13 76 Comb-Moveis 76 7302 10128 -7506 -4680
503-14 76 Comb-Moveis 76 7319 9952 -7610 -4977
503-14 84 Comb-Moveis 8.4 7336 9839 -7497 -4994
503-15 84 Comb-Moveis 8.4 7337 9762 -7788 -5363
503-15 9.0 Comb-Moveis 9.0 5549 7712 -5738 -3575
503-16 9.0 Comb-Moveis 9.0 5368 7366 -5454 -3456
503-16 9.2 Comb-Moveis 9.2 7371 9269 -7357 -5459
503-17 9.2 Comb-Meoveis 9.2 7647 9367 -7920 -6201
503-17 10.0 Comb-Moveis 10.0 7356 8733 -7287 -5910
503-18 10.0 Comb-Moveis 10.0 7156 8256 -7294 -6195
503-18 10.7 Comb-Moveis 107 6910 7687 6725 -5948
503-19 10.7 Comb-Moveis 107 6910 7687 6725 -5948
503-19 10.7 Comb-Moveis 107 7358 8114 -7153 -6397
503-20 10.7 Comb-Meveis 107 6228 6752 6233 -5709
503-20 11.1 Comb-Moveis 111 4951 5284 -4765 -4432
503-21 11.1 Comb-Moveis 111 4952 5285 -4763 -4431
503-21 114 Comb-Moveis 114 7549 7762 -7240 -7027
FrameElem Station OutputCase Distancia da Tensdes
extremidade

Text m Text m sup Max inf Max sup Min inf Min
503-1 0.0 CombRarasTotal 0.0 5860 9036 -8683 -5506
503-1 03 CombRarasTotal 0.3 3558 7367 -7014 -3205
503-2 03 CombRarasTotal 0.3 3570 7379 -7005 -3196
503-2 0.6 CombRarasTotal 0.6 4445 9201 -8827 -4071
503-3 0.6 CombRarasTotal 0.6 5856 10827 -9869 -4898
503-3 07 CembRarasTotal 0.7 5453 10536 -9579 -4495
503-4 0.7 CembRarasTotal 0.7 5452 10536 -9579 -4496
503-4 1.4 CembRarasTotal 1.4 5324 12112 -11155 -4367
503-5 1.4 CombRarasTotal 14 6217 13393 -11765 -4589
503-5 21 CombRarasTotal 2.1 6009 15054 -13427 -4382
503-6 21 CembRarasTetal 24 7114 16422 -14174 -4865
503-6 24 CombRarasTotal 24 5242 14894 -12645 -2993
503-7 24 CombRarasTotal 24 5137 14032 -11852 -2958
503-7 29 CombRarasTotal 29 6541 16169 -13989 -4361
503-8 29 CombRarasTotal 2.9 6978 16731 -14183 -4431
503-8 37 CombRarasTotal 3o 6696 17132 -14584 -4148
503-9 3.7 CombRarasTotal 3.7 7086 17720 -14981 -4347
503-9 4.5 CombRarasTotal 4.5 7263 18587 -15847 -4523

503-10 4.5 CombRarasTotal 4.5 8002 19402 -16540 -5140
503-10 5.3 CembRarasTotal 5:3 7585 18929 -16067 -4723
503-11 53 CembRarasTotal 53 7730 19022 -16139 -4847
503-11 6.1 CembRarasTetal 6.1 7467 18592 -15709 -4584
503-12 6.1 CombRarasTotal 6.1 7800 18996 -16255 -5059
503-12 6.9 CombRarasTotal 6.9 8252 19063 -16321 -5511
503-13 6.9 CombRarasTotal 6.9 8712 19424 -16969 -6257
503-13 76 CombRarasTotal 76 8145 17778 -15323 -5690
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503-14 76 CombRarasTotal 7.6 8153 17564 -15471 -6060
503-14 8.4 CombRarasTotal 8.4 8416 16689 -14596 -6323
503-15 84 CembRarasTotal 8.4 8345 16525 -14899 -6720
503-15 9.0 CombRarasTotal 9.0 6974 14168 -12542 -5348
503-16 9.0 CombRarasTotal 9.0 6774 13418 -11844 -5200
503-16 9.2 CombRarasTotal 9.2 8950 15199 -13624 -7376
503-17 9.2 CombRarasTotal 9.2 8428 14481 -13479 -7427
503-17 10.0 CombRarasTotal 10.0 8760 12871 -11870 -7759
503-18 10.0 CombRarasTotal 10.0 8460 12258 -11862 -8064
503-18 10.7 CombRarasTotal 10.7 8930 10873 -10478 -8535
503-19 10.7 CombRarasTotal 107 8931 10875 -10478 -8535
503-19 10.7 CombRarasTotal 10.7 9427 11247 -10851 -9030
503-20 10.7 CembRarasTotal 10.7 8409 10029 -10213 -8593
503-20 11.1 CombRarasTotal 111 7877 8209 -8393 -8060
503-21 11.1 CombRarasTotal 111 7889 8221 -8390 -8058
503-21 11.4 CembRarasTotal 11.4 11146 10840 -11009 -11315
FrameElem Station OutputCase Distancia da Tensoes
extremidade

Text m Text m sup Max inf Max sup Min inf Min
503-1 0.0 envtemp+envretra 0.0 299 1459 -2263 -1102
503-1 03 envtemp+envretra 0.3 289 1442 -2246 -1083
503-2 0.3 envtemp+envretra 0.3 289 1442 -2246 -1083
503-2 0.6 envtemp+envretra 0.6 293 1440 -2243 -1097
503-3 0.6 envtemp+envretra 0.6 65 1156 -1986 -894
503-3 0.7 envtemp+envretra 0.7 64 1155 -1984 -893
503-4 0.7 envtemp+envretra 0.7 64 1155 -1984 -893
503-4 14 envtemp+envretra 1.4 69 1147 -1976 -899
503-5 1.4 envtemp+envretra 1.4 2 1116 -1994 -906
503-5 21 envtemp+envretra 2.1 31 1105 -1983 -909
503-6 21 envtemp+envretra 2.1 49 1121 -2052 -979
503-6 24 envtemp+envretra 24 42 1110 -2041 -973
503-7 2.4 envtemp+envretra 2.4 40 1024 -1926 -942
503-7 29 envtemp+envretra 2.9 42 1017 -1919 -944
503-8 29 envtemp+envretra 29 43 1024 -1970 -989
503-8 37 envtemp+envretra 37 40 1007 -1953 -986
503-9 3.7 envtemp+envretra 37 58 1020 -2011 -1049
503-9 4.5 envtemp+envretra 4.5 55 1004 -1994 -1046
503-10 4.5 envtemp+envretra 4.5 55 1006 -2037 -1087
503-10 5.3 envtemp+envretra 53 52 988 -2018 -1083
503-11 53 envtemp+envretra 53 70 999 -2071 -1142
503-11 6.1 envtemp+envretra 6.1 66 980 -2053 -1138
503-12 6.1 envtemp+envretra Biil 69 983 -2093 -1179
503-12 6.9 envtemp+envretra 6.9 66 964 -2074 -1176
503-13 6.9 envtemp+envretra 6.9 82 973 -2122 -1231
503-13 7.6 envtemp+envretra 7.6 79 953 -2102 -1228
503-14 7.6 envtemp+envretra 7.6 g1 955 -2141 -1267
503-14 8.4 envtemp+envretra 8.4 78 934 -2119 -1263
503-15 8.4 envtemp+envretra 8.4 97 945 -2168 -1319
503-15 9.0 envtemp+envretra 9.0 94 929 -2151 -1316
503-16 9.0 envtemp+envretra 9.0 89 860 -2044 -1273
503-16 9.2 envtemp+envretra 9.2 88 854 -2038 -1272
503-17 9.2 envtemp+envretra 9.2 91 859 -2075 -1306
503-17 10.0 envtemp+envretra 10.0 85 835 -2051 -1301
503-18 10.0 envtemp+envretra 10.0 92 842 -2091 -1341
503-18 10.7 envtemp+envretra 10.7 87 817 -2066 -1337
503-19 10.7 envtemp+envretra 10.7 87 817 -2066 -1337
503-19 10.7 envtemp+envretra 10.7 88 816 -2065 -1337
503-20 10.7 envtemp+envretra 10.7 296 1088 -2394 -1601
503-20 11.1 envtemp+envretra 111 297 1079 -2384 -1603
503-21 11.1 envtemp+envretra 111 297 1079 -2384 -1603
503-21 11.4 envtemp+envretra 114 301 1070 -2376 -1607
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7.4 - ESFORCOS NAS LONGARINAS SECUNDARIAS

7.4.1 - Longarinas secundarias

Figura 308 - crientagao das barras

FrameElem Station OutputCase Disténcia da Tensbes
extremidade
Text m Text m sup Max irf Max sup Min irif Min
560-1 1303 Case-Ternperatura 0.0 3 -15 -54 -7l
560-1 1.0 Case-Ternperatura 1.0 =) bl -56 -13
560-2 1.0 Case-Ternperatura 1.0 34 16 -84 -103
560-2 2.0 Case-Termnperatura 2.0 37 18 -B7 -105
560-3 2.0 Case-Ternperatura 2.0 35 17 -85 -104
560-3 3.0 Case-Ternperatura 3.0 37 18 -86 -105
560-4 3.0 Case-Ternperatura 3.0 38 19 -87 -106
560-4 4.0 Case-Ternperatura 4.0 38 20 -85 -107
560-5 4.0 Case-Ternperatura 4.0 39 20 -88 -107
560-5 5.0 Case-Termnperatura 5.0 38 20 -8B -107
560-6 5.0 Case-Ternperatura 5.0 26 17 -86 -105
560-6 6.0 Case-Ternperatura 6.0 35 16 -85 -103
560-7 6.0 Case-Ternperatura 6.0 37 19 -87 -106
560-7 7.0 Case-Ternperatura 7.0 34 16 -85 -102
560-8 7.0 Case-Termnperatura 7.0 5 -13 -55 -73
560-8 8.0 Case-Ternperatura 8.0 2 -15 -52 -70
FrameElem Station OutputCase Disténcia da Tensbes
extremidade
Taxt m Text m sup Max irf Max sup Min inf Min
560-1 1343 Case-CPRHZ 0.0 5110 2463 -564 -3211
560-1 1.0 Case-CPSH2 126 2919 2381 -483 -1o20
560-2 1.0 Case-CP3H2 1.0 2913 2376 78 -1016
560-2 2.0 Case-CPSH2 2.0 1991 3114 -1216 -93
560-3 2.0 Case-CPSH2 2.0 1985 3154 -1257 -88
560-3 3.0 Case-CPSH2 3.0 1733 3829 -1932 164
560-4 3.0 Case-CP3H2 3.0 1733 3850 S1953 163
560-4 4.0 Case-CPSH2 A4.0 1633 A058 -2163 263
560-5 4.0 Case-CPSH2 4.0 1633 4058 -2163 263
560-5 5.0 Case-CPSH2 5.0 1854 2971 -2075 a2
560-6 5.0 Case-CPSH2 5.0 1855 3951 -2054 a1
560-6 6.0 Case-CPSH2 6.0 2000 3260 -1364 =193
560-7 6.0 Case-CP3H2 6.0 2090 3214 -1316 -193
560-7 7.0 Case-CPSH2 7.0 2038 2501 -604 -1140
560-8 7.0 Case-CP3H2 7.0 3029 2492 -593 -1130
560-8 8.0 Case-CPSH2 8.0 5223 2577 -678 -3224
FrameElem Station OutputCase Distancia da Tensbes
extremidade
Text m Taxt m sup Max inf Max sup Min inf Min
560-1 0.0 Cornb-Maoveis 0.0 3923 3508 3390 -3805
560-1 1.0 Comb-Moveis 1.0 3450 3169 -3051 -3332
560-2 1.0 Comb-Moveis 1.0 3555 2970 -2925 -2510
560-2 2.0 Comb-Moveis 2.0 3683 4198 -3153 -2638
560-3 2.0 Comb-Moveis 2.0 4097 5152 -3218 -2163
560-3 3.0 Comb-Moveis 3.0 4155 5286 -3353 -2221
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560-4 3.0 Comb-Moveis 3.0 4266 5673 -3290 -1883
560-4 4.0 Comb-Movels 4.0 4343 5755 -3372 -1960
560-5 4.0 Comb-Movels 4.0 4350 5761 -3371 -1960
560-5 50 Comb-Movels 5.0 4261 5668 -3279 -1871
560-6 50 Comb-Movels 5.0 4180 5310 -3369 -2238
560-6 6.0 Comb-Movels 6.0 4098 5152 -3210 -2157
560-7 6.0 Comb-Moveis 6.0 3711 4225 -3171 -2657
560-7 7.0 Comb-Movels 7.0 3567 3981 -2927 -2513
560-8 7.0 Comb-Movels 7.0 3459 3175 -3046 -3329
560-8 8.0 Comb-Moveis 8.0 3924 3508 -3379 -3795
FrameElem Station OutputCase Distancia da Tensdes
extremidade
Text m Text m sup Max inf Max sup Min inf Min
560-1 0.0 CombRarasTotal 0.0 9181 6042 -5391 -8530
560-1 1.0 CombRarasTotal 1.0 6264 5366 -4715 5612
560-2 10 CombRarasTotal 1.0 6694 6492 -4914 -5116
560-2 2.0 CombRarasTotal 2.0 5675 7233 -5655 -4097
560-3 2.0 CombRarasTotal 2.0 6267 8410 -5944 -3801
560-3 3.0 CombRarasTotal 3.0 5957 9103 -6637 -3491
560-4 30 CombRarasTotal 3.0 6228 9670 -6754 -3313
560-4 40 CombRarasTotal 4.0 6208 9963 -7048 -3293
560-5 4.0 CombRarasTotal 4.0 6218 9973 -7050 -3296
560-5 5.0 CombRarasTotal 5.0 6305 9747 -6824 -3382
560-6 5.0 CombRarasTotal 5.0 6221 9366 -6892 -3747
560-6 6.0 CombRarasTotal 6.0 6295 8436 -5962 -3821
560-7 6.0 CombRarasTotal 6.0 6038 7595 -6008 -4451
560-7 70 CombRarasTotal 7.0 6626 6423 -4836 -5039
560-8 7.0 CombRarasTotal 7.0 6639 5741 -5078 -5977
560-8 8.0 CombRarasTotal 8.0 8939 5799 -5137 -8277
FrameElem Station OutputCase Distancia da Tensdes
extremidade
Text m Text m sup Max inf Max sup Min inf Min
560-1 0.0 envtemp+envretra 0.0 152 75 -1440 -1517
560-1 1.0 envtemp+envretra 1.0 160 82 -1447 -1526
560-2 1.0 envtemp+envretra 1.0 226 146 -1511 -1590
560-2 20 envtemp+envretra 2.0 232 153 -1517 -1597
560-3 20 envtemp+envretra 2.0 223 141 -1505 -1587
560-3 30 envtemp+envretra 3.0 223 142 -1506 -1588
560-4 30 envtemp+envretra 3.0 229 147 -1511 -1593
560-4 4.0 envtemp+envretra 4.0 232 149 -1513 -1596
560-5 4.0 envtemp+envretra 4.0 235 152 -1516 -1599
560-5 5.0 envtemp+envretra 5.0 233 150 -1514 -1597
560-6 5.0 envtemp+envretra 5.0 220 138 -1503 -1584
560-6 6.0 envtemp+envretra 6.0 220 138 -1502 -1584
560-7 6.0 envtemp+envretra 6.0 236 156 -1521 -1601
560-7 7.0 envtemp+envretra 7.0 230 149 -1515 -1595
560-8 7.0 envtemp+envretra 7.0 157 78 -1444 -1523
560-8 8.0 envtemp+envretra 8.0 150 72 -1438 -1516
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FrameElem Station OutputCasse Distancia da Tensdes
extremidade
Text m Text m sup Max inf May sup Min sup Min
£31-1 0.0 Cace-Temperatura 0.0 2 -25 -36 -0
531-1 1.4 Case-Temperatura 1.0 a =10 -45 =59
H31-2 1.0 Cace-Temperatura 1.0 51 3b -73 -85
H31-2 2.0 Cace-Temperatura 2.0 52 54 -91 -85
H31-3 2.0 Cace-Temperatura 2.0 45 41 -85 -62
831-3 3.0 Cace-Temperatura 3.0 47 55 -7 -6
5314 3.0 Cace-Temperatura 3.0 BB il -5b =53
5314 4.0 Cacse-Temperatura 4.0 Tl =2 | -81 -58
H31-5 4.0 Cace-Temperatura 4.0 BE T -38 -28
8315 5.0 Cace-Temperatura 5.0 Ta == -53 -31
H31-B 5.0 Case-Temperatura 5.0 T2 = -26 -8
A31-6 6.0 Cace-Temperatura B.0 A5 122 -57 =20
B31-F 6.0 Cace-Temperatura B.0 = 11z -zb -
8317 7.0 Cace-Temperatura 7.0 95 134 -48 el
531-8 7.0 Cace-Temperatura 7.0 45 T 13 45
A31-8 210 Cace-Temperatura 80 57 103 -19 33
£313 20 Cace-Temperatura B0 ™ 10z -44 =20
85319 8.5 Cace-Temperatura 8.5 2 115 -56 -30
FameElem Station QutputCase Distancia da Tensdes
extremidade
Text m Text m sup Max inf Max sup Min sup Min
831-1 0.0 Caze-CPEHZ 0.0 6291 1922 -504 -4873
831-1 1.0 Caze-CPEHZ 1.0 3826 1889 -471 -208
5312 1.0 Cage-CPEHZ 1.0 3632 1520 -3B0 -2131
53lz2 20 Caze-CPEHZ 2.0 1596 2457 -956 -33B6
8313 240 Caze-CPEHZ 2.0 1843 2404 -515 -266
8313 3.0 Caze-CPEHZ 3.0 1704 3597 -2009 -121
5314 30 Cage-CPEHZ 3.0 1E1E 3504 -1819 B3
5314 4.0 Caze-CPEHZ 4.0 1573 4136 -250l 11z
5315 4.0 Caze-CPEHZ 4.0 1518 4131 -2342 271
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831-5 5.0 Case-CPSH2 5.0 1472 4208 -2419 317
8316 5.0 Case-CPSH2 5.0 1689 4425 -2524 212
831-6 6.0 Case-CPSH2 6.0 1566 3823 -1923 334
831-7 6.0 Case-CPSH2 6.0 1803 4060 -2048 208
831-7 7.0 Case-CPSH2 7.0 1730 2906 -894 282
831-8 70 Case-CPSH2 7.0 2016 3192 -1152 24
831-8 8.0 Case-CPSH2 8.0 3299 2142 -103 -1259
8318 8.0 Case-CPSH2 8.0 3294 2210 -171 -1254
831-8 8.5 Case-CPSH2 8.5 4238 2158 -120 -2199
FrameElem Station OutputCase Distancia da Tensdes
extremidade
Text m Text m sup Max inf Max sup Min sup Min
831-1 0.0 Comb-Moveis 0.0 3671 3283 -3407 -3796
831-1 10 Comb-Moveis 1.0 3201 2873 -2897 -3326
831-2 10 Comb-Movels 1.0 3308 3734 -2882 -2555
831-2 20 Comb-Moveis 2.0 3364 3805 -3052 -2612
831-3 20 Comb-Moveis 2.0 3738 4789 -3208 -2157
831-3 30 Comb-Moveis 3.0 3732 4759 -3178 -2150
831-4 30 Comb-Movels 3.0 3802 5199 -3227 -1830
831-4 40 Comb-Moveis 4.0 3797 5078 -3106 -1825
831-5 4.0 Comb-Movels 4.0 3639 5120 -3131 -1651
831-5 5.0 Comb-Movels 5.0 3628 4886 -2897 -1639
831-6 5.0 Comb-Movels 5.0 3273 4588 -2944 -1628
8316 6.0 Comb-Movels 6.0 3255 4240 -2595 -1610
831-7 6.0 Comb-Movels 6.0 2658 3504 -2657 -1811
831-7 70 Comb-Movels 7.0 2807 3153 -2306 -1960
831-8 7.0 Comb-Moveis 7.0 2534 2426 -2823 -2930
831-8 8.0 Comb-Moveis 8.0 3065 2374 -2771 -3462
8318 8.0 Comb-Movels 8.0 2573 1707 -2903 -3769
831-9 8.5 Comb-Moveis 8.5 3043 2186 -3383 -4239
FrameElem Station OutputCase Distancia da Tensdes
extremidade
Text m Text m sup Max inf Max sup Min sup Min
831-1 0.0 CombRarasTotal 0.0 10121 5426 -5462 -10157
831-1 1.0 CombRarasTotal 1.0 6737 4566 -4602 -6773
831-2 10 CombRarasTotal 1.0 7121 5875 -4945 -6190
831-2 20 CombRarasTotal 20 5072 6186 -5255 -4141
831-3 2.0 CombRarasTotal 2.0 5659 7371 -5517 -3805
831-3 3.0 CombRarasTotal 3.0 5264 8312 -6457 -3410
831-4 30 CombRarasTotal 3.0 5546 8955 -6608 -3199
8314 4.0 CombRarasTotal 4.0 5353 9401 -7054 -3006
831-5 4.0 CombRarasTotal 4.0 5268 9518 -7043 -2793
831-5 5.0 CombRarasTotal 5.0 5162 9340 -6865 -2687
8316 5.0 CombRarasTotal 5.0 5064 9314 -7057 -2808
8316 6.0 CombRarasTotal 6.0 4875 8340 -6083 -2619
831-7 6.0 CombRarasTotal 6.0 4685 8025 -6445 -3104
831-7 70 CombRarasTotal 7.0 4522 6303 -4723 -2942
831-8 70 CombRarasTotal 7.0 4753 6189 -5845 -4408
831-8 8.0 CombRarasTotal 8.0 6156 4695 -4350 -5812
831-9 8.0 CombRarasTotal 8.0 6133 4439 -4590 -6283
831-9 8.5 CombRarasTotal 8.5 6905 4207 -4358 -7056
FrameElem Station OutputCase Distancia da Tensdes
extremidade
Text m Text m sup Max inf Max sup Min sup Min
831-1 0.0 envtemp+envretra 0.0 159 221 -1550 -1489
831-1 1.0 envtemp+envretra 1.0 130 225 -1554 -1460
831-2 1.0 envtemp+envretra 1.0 181 261 -1583 -1503
831-2 20 envtemp+envretra 20 198 311 -1633 -1521
831-3 20 envtemp+envretra 2.0 78 178 -1494 -1393
831-3 30 envtemp+envretra 3.0 94 225 -1541 -1409
8314 30 envtemp+envretra 3.0 128 252 -1562 -1438
831-4 4.0 envtemp+envretra 4.0 169 322 -1633 -1479
831-5 4.0 envtemp+envretra 4.0 113 269 -1572 -1415
831-5 5.0 envtemp+envretra 5.0 125 309 -1611 -1427
831-6 50 envtemp+envretra 5.0 103 300 -1589 -1391
831-6 6.0 envtemp+envretra 6.0 135 358 -1647 -1424
831-7 6.0 envtemp+envretra 6.0 223 461 -1740 -1503
831-7 70 envtemp+envretra 7.0 233 493 -1772 -1513
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H31-8 7.0 enutemptemretra 7.0 20 571 -1869 -1501

831-8 2.0 ENutEMP+EMTETN3 8.0 216 B02 -1500 -1514

853149 8.0 EnvtEMpP+EMTETr3 5.0 2BB a2 -1516 -1260
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Peca estrutural:

Autor do projeto:

Programa PilarD

VERIFICAGAO DE PILAR A FLEXAQ NORMAL COMPOSTA
Pilar engastado-livre Norma: NBR 6118/2003

SECAO CIRCULAR
Diametro h da secéo = 130.0 cm Distancia dlinha = 6.5 cm

Armadura distribuida - Bitola constante 24 barras de ago com area total = 75.60 cm2
Mudltiplos eixos de simetria Area de uma s6 barra = 3.15 cm2

DADOS RELATIVOS AOS MATERIAIS:

fck = 0.25 tffcm2 gamaC = 1.40

fyk = 5.00 tflcm2 gamaS =1.15
Médulo de elasticidade do ago Es = 2100 tf/cm2

CARREGAMENTO
Valor de calculo da forga vertical aplicada no topo do pilar: 735 tf
Excentricidade dessa forga = 11.80 m

Cargas horizontais ao longo do eixo do pilar (unidades tf e cm):
Hdi(1)=-8.7 distHi(1)=0.0

DADOS SOBRE O PILAR:

Comprimento geométrico do pilar = Izero = 2000 cm

Comprimento equivalente do pilar = lequiv = 4000 ¢m

Indice de esbeltez = lambda = 123

Taxa de armadura ro = 0.57 % Taxa mecanica omega = 0.16

Coeficiente fi de fluéncia = 2.00

Tipo de imperfeigdo geométrica: Desvio de prumo

Relagdo NSg/NSk = 0.90

Numero de trechos em que o pilar foi dividido = 20

As segdes do pilar sdo numeradas de baixo para cima, de zero a ndiv (n. de divisdes)

RESULTADOS:

Forga normal resistente méaxima (sem momento): 2332.2 tf

Reacéo vertical na base do pilar = Fd0 = 828.3 ff

Reacéo horizontal na base do pilar = RhO = -8.7 tf

Momento fletor no engastamento da base do pilar = Md0 = -47.2 tf.m
Fator majorador de momento de 1.ordem, devido a fluéncia: Fator =1.74

Flechas sucessivas na iteragdo, em cm:
060 117 144 158 184 169 172 1.73 1.74
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ydj(20)= 1.74
ydi(19)= 1.33
ydi(18)= 099
ydi(17)= 089
ydj(16)= 045
ydi(15)= 025
ydi(14)= 0.09
ydj(13) = -0.04
ydj(12) = -0.13
ydj(11) = -0.19
ydj(10) = -0.22
ydi(9)= -0.24
ydi(8)= -0.23
ydji(7)= -0.21
ydj(6)= -0.18
ydi(5)= -0.14
ydj(4)= -0.10
vdi(3)= -0.06
ydji(2)= -0.03
ydi(1)= -0.01
ydj(0)= 0.00

SOLICITAGOES FINAIS (ff e m)

Sec M1d M2d Md NSd MRd MRdInv
20 151 0 151 735 366 -366
19 140 3 143 740 367 -367
18 129 6 135 745 367 -367
17 119 9 127 749 367 -367
16 108 1 118 754 368 -368
15 97 12 109 759 368 -368
14 86 14 100 763 369 -369
13 75 15 90 768 369 -369
12 65 15 80 773 369 -369
11 54 16 70 777 370 -370
10 43 16 60 782 370 -370
9 33 16 49 787 370 -370
3 22 16 39 791 371 -371
7 12 16 28 796 371 -371
6 1 16 17 800 371 -371
5 -9 15 6 805 371 -371
4 -20 15 5 810 372 -372
3 -30 15 -15 814 372 -372
2 -41 14 -26 819 372 -372
1 -51 14 37 824 372 -372
0 -61 14 -47 828 372 -372
O PILAR E ESTAVEL. NAO HA RUPTURA
X-X-X
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Peca estrutural:

Autor do projeto:

Programa PilarD

VERIFICAGAO DE PILAR A FLEXAQ NORMAL COMPOSTA
Pilar engastado-livre Norma: NBR 6118/2003

SECAO CIRCULAR
Diametro h da secéo = 130.0 cm Distancia dlinha = 6.5 cm

Armadura distribuida - Bitola constante 24 barras de ago com area total = 75.60 cm2
Mudltiplos eixos de simetria Area de uma s6 barra = 3.15 cm2

DADOS RELATIVOS AOS MATERIAIS:

fck = 0.25 tffcm2 gamaC = 1.40

fyk = 5.00 tflcm2 gamaS =1.15
Médulo de elasticidade do ago Es = 2100 tf/cm2

CARREGAMENTO
Valor de calculo da forga vertical aplicada no topo do pilar: 216 tf
Excentricidade dessa forga = 40.10 m

Cargas horizontais ao longo do eixo do pilar (unidades tf e cm):
Hdi(1)=-8.7 distHi(1)=0.0

DADOS SOBRE O PILAR:

Comprimento geométrico do pilar = Izero = 2000 cm

Comprimento equivalente do pilar = lequiv = 4000 ¢m

Indice de esbeltez = lambda = 123

Taxa de armadura ro = 0.57 % Taxa mecanica omega = 0.16

Coeficiente fi de fluéncia = 2.00

Tipo de imperfeigdo geométrica: Desvio de prumo

Relagdo NSg/NSk = 0.90

Numero de trechos em que o pilar foi dividido = 20

As segdes do pilar sdo numeradas de baixo para cima, de zero a ndiv (n. de divisdes)

RESULTADOS:

Forga normal resistente méaxima (sem momento): 2332.2 tf

Reacéo vertical na base do pilar = Fd0 = 308.7 f

Reacéo horizontal na base do pilar = RhO = -8.7 tf

Momento fletor no engastamento da base do pilar = Md0 = -89.2 tf.m
Fator majorador de momento de 1.ordem, devido a fluéncia: Fator =1.19

Flechas sucessivas na iteragdo, em cm:
-1.70 -1.96 -198 -1.99 -1.99
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ydj(20) = -1.90
ydi(19) = -1.98
ydj(18) = -1.99
ydj(17) = -1.96
ydj(16) = -1.89
ydj(15) = -1.79
ydj(14) = -1.68
ydj(13) = -1.55
ydj(12) = -1.40
ydj(11)=-1.25
ydj(10) = -1.09
ydi(9)= -0.93
ydi(8)= -0.78
ydji(7)= -0.63
ydj(6)= -0.49
ydi(5)= -0.36
ydji(4)= -0.24
vdi(3)= -0.14
ydi(2)= -0.07
ydi(1)= -0.01
ydj(0)= 0.00

SOLICITAGOES FINAIS (ff e m)

Sec M1d M2d Md NSd MRd MRdInv
20 103 0 103 216 258 -258
19 94 0 94 220 260 -260
18 84 0 84 225 261 -261
17 75 0 75 230 263 -263
16 65 0 65 234 264 -264
15 56 0 56 239 266 -266
14 46 -1 46 244 267 -267
13 37 -1 36 248 269 -269
12 28 -1 26 253 270 -270
11 18 -2 16 258 272 272
10 14 -2 12 262 273 273
9 -14 -3 17 267 275 -275
3 -15 -3 -18 272 276 -276
7 -19 -4 23 276 278 -278
6 -28 -4 -32 281 279 -279
5 -38 -4 -42 285 280 -280
4 -47 -5 -52 290 282 -282
3 -56 -5 -61 295 283 -283
2 -65 5 71 299 285 -285
1 74 -5 -80 304 286 -286
0 -84 -6 -89 309 287 -287
O PILAR E ESTAVEL. NAO HA RUPTURA
X-X-X
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9. - RELATORIO DE MESOESTRUTURA - PILARES
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10. - RELATORIO - LAJE DO TABULEIRO
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Job Number
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo Str-T39
Units Tonf, m, C
Frame 494 Design Sect: arco central secl
X Mid 2.631 Degign Type: Brace
Y Mid 0.000 Frame Type : Moment Resisting Frame
7 Mid 1259 Sect Class : Non-Compact
Length 4.550 Major Axis : 0.000 degrees counterclockwlse from local 3
Loc 4.550 RLLF 1.000
Ares 0.220 SMajor 0.087 rMajor 0.543 AVMajor: 0.150
IMajor 0.065 SMinor 0.060 rMinor 0.330 AVMinor: 0.080
IMinor 0.024 ZMajor 0.107 E 21000000.000
Ty 0.000 ZMinor 0.069 Fv 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz22 uz Wu3 Tu
4,550 -2388.963 1077.988 163,944 -88.239 14,608 -51.72¢6
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio Status
Equation Ratioc Ratio Ratioc Ratio Limit Check
[T 0.824 = 0.435 5 0.319 + 0.068 0.950 oK
AXIAL FORCE DESIGN
Fu phi*Pnc phi*Ent
Force Capacity Capacity
Axial -2388.963 5487.097 7347.078
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L Ch
Moment Capacity Factor Factor Factor Factor Factor Factor
Major Moment 1077.988 3006.264 0.736 1.000 1.000 5.500 1.000 1.359
Minor Moment 163.944 2096.888 0.838 1.000 1.000 4.200 1.000
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 180.646 2854 .463 0.063 OK 0,000
Minor Shear 14.609 713.616 0.020 OK 0.000
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Project

Job Number
Engineer

AASHTO LRFD 2007 STEEL SECTION CHECK

0.000 degrees counterclockwise from local 3

Combo @ Str-I39
Units : Tonf, m, C
Frame : 483 Design Sect: arco central secl
X Mid : 6.210 Design Type: Brace
¥ Mid 0.000 Frame Type : Moment Resisting Frame
7 Mid 3.577 Sect Class : Non-Compact
Length 3.960 Major Axis
Loc 3.960 RLLF 1.000
Area 0.220 SMajor 0.087 rMajor
IMajcr 0.065 SMinor 0.060 rMinor
IMincr 0.024 ZMajor 0.107 E
Iy 0.000 ZMinor 0.069 Fv
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz22
3.960 -2389.732 365.91¢6 94,464
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor
Equation Ratioc Ratio Ratioc
(6.9.2.2-2) 0.579 = 0.431 + 0.108 +
AXIAL FORCE DESIGN
Pu phi*Pnc phi*Pnt
Force Capacity Capacity

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

<2388, 732 554

Mu P
Moment Cap
365.916 301
94.464 209

vu sl
Force Cap
63.206 285
14.609 71

1.726 7347.078

hi*Mn Cm Db
acity Factor Factor
1.098 0.982 1.000
8.297 0.75¢ 1.000

hi*¥n Stress
acity Ratio
4.463 0.022
3.0le 0.020

0.543 AVMajor: 0.150
0.330 AVMinor: 0,080
21000000.000
35153.481
uzZ Wu3 Tu
2:B973 14,608 -57.08¢6
MMinor Ratio Status
Ratio Limit Check
0.040 0,950 OK
Ds K L Ch

Factor Factor Factor Factor

1.000 7.400 1.00Q0
1.000 4.725 1.000

Status Tu
Check Torsion
0K 0.000
OK 0,000

1.019
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Engineer

AASHTO LRFD 2007 STEEL SECTION CHECK

Gombe % Str—T39
Tiits @ ‘Tont,. ;. €
Frame : 482 Design Sect: arco central secl
X Mid @ 9.657 Design Type: Brace
Y Mid 0.000 Frame Type : Moment Resisting Frame
Z Mid 5.527 Sect Class : Non-Compact
Length 3.962 Major Axis 0.000 degrees counterclockwise from local 3
Loc 1.875 RLLF 1.000
Area 0.220 SMajor 0.087 rMajor 0.543
IMajor 0.065 SMinor 0.080 rMinor 0.330
IMiner 0.024 ZMajor 0,107 E 21000000,000
Ixy 0.000 ZMinor 0.069 Fy 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 Vuz Vi3
1.875 -2382.682 528.662 6.140 86.557 14.609
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio
Eguation Ratioc Ratio Ratioc Ratio Limit
(6.9.2.2-2) 0.589 0.430 + 0.156 + 0.003 0.950
AXIAT, FORCE DESIGN
Pu phi*Pnc phi*Pnt
Force Capacity Capacity
Axial -2382.682 5540.158 7347.078
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
Major Moment 530.136 3011.078 1.000 1.003 1.000 7.400 1.000
Minor Moment 6.140 2098.291 0.896 1.000 1.000 4.725 1.000
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 86.557 2854 .463 0.030 OK 0,000
Minor Shear 14.609 713.616 0.020 [0):¢ 0.000

AVMajor: 0.150
AVMinor: 0.080

Tu
-58.648

Status
Check
OK

Ch
Factor
1.077
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo Str-I3%
Units Tonf, m, C
Frame 491 Design Sect: arco central secl
¥ Mid : 13.199 Degign Type: Brace
Y Mid : 0.000 Frame Type : Moment Resisting Frame
7z Mid : 7.300 Sect Class : Non-Compact
Length : 3.963 Major Axis : 0.000 degrees counterclockwlse from local 3
Loc i 0.000 RLLF 1.000
Ares 0.220 SMajor 0.087 rMajor 0.543 AVMajor: 0.150
IMajor 0.065 SMinor 0.060 rMinor 0.330 AVMinor: 0.080
IMinor 0.024 ZMajor 0.107 E 21000000.000
Ty 0.000 ZMinor 0.069 Fv 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz22 uzZ Wu3 Tu
0,000 -2285,075 -454.133 -85.318 -35.930 -14.,609 -57.545
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio Status
Equation Ratioc Ratio Ratioc Ratio Limit Check
[T 0.583 = 0.412 5 0.134 + 0.036 0.950 oK
AXIAL FORCE DESIGN
Fu phi*Pnc phi*Ent
Force Capacity Capacity
Axial =2985., 075 5539.737 7347.078
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L Ch
Moment Capacity Factor Factor Factor Factor Factor Factor
Major Moment -454.,133 3011.074 0.915 1.000 1.000 7.400 1.000 1.093
Minor Moment —£5.318 2098.290 0, 731 1.000 1.000 4.725 1.000
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 35,330 2854 .463 0.013 OK 0,000
Minor Shear 14.609 713.616 0.020 OK 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Gombe % Str-T33
Tiits @ ‘Tont,. ;. €
Frame : 450 Design Sect: arco central secl
X Mid : 16.825 Design Type: Brace
Y Mid : 0.000 Frame Type : Moment Resisting Frame
Z Mid : 8.895 Sect Class : Non-Compact
Length : 3.963 Major Axis 0.000 degrees counterclockwise from local 3
Loc 7 0,982 RLLF 1.000
Area 0.220 SMajor 0.087 rMajor 0.543 AVMajor: 0.150
IMajor 0.065 SMinor 0.060 rMinor 0.330 AVMinor: 0.080
IMincr 0.024 ZIMajor 0.107 E 21000000.000
T2y 0.000 ZMinor 0.069 Fv 35153.481
STRESS CHECK FORCES & MOMENTS
Location Fu Mu33 Muz?2 uz Vu3 Tu
0.982 =22 75,835 S0 J18 131.534 94.780 14.609 =53.276
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio Status
Equation Ratioc Ratio Ratioc Ratio Limit Check
(18 o 0 32 2 0.677 0.444 + 0.177 + 0.056 0.950 OK
AXIAL FORCE DESIGN
Pu phi*Pnc phi*Ent
Force Capacity Capacity
Axial -2275.835 5125.672 7347.078
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L Ch
Moment Capacity Factor Factor Factor Factor Factor Factor
Major Moment 598.909 301l..8a%] 1.000 L PO 1.000 9.000 1.000 1.094
Minor Moment 132.486 2098.289 1.000 1.007 1.000 4.725 1.000
SHEAR DESIGN
u phi*¥n Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 94.780 2854.463 0.033 OK 0.000
Minor Shear 14.609 713.6l6 0.0z0 OK 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo Str-TI33
Units Tonf, m, C
Frame 489 Design Sect: arco central sec?
X Mid 20.526 Degign Type: Brace
Y Mid 0.000 Frame Type : Moment Resisting Frame
7z Mid : 10.309 Sect Class : Non-Compact
Length : 3.963 Major Axis : 0.000 degrees counterclockwlse from local 3
Loc i 3.963 RLLF 1.000
Ares 0.170 SMajor 0.076 rMajor 0.578 AVMajor: 0.096
IMajor 0.057 SMinor 0.044 rMinor 0.321 AVMinor: 0.080
IMinor 0.017 ZMajor 0.089 E 21000000.000
Ty 0.000 ZMinor 0.050 Fv 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz22 uzZ Wu3 Tu
3.0963 -2198,248 487.091 -69,148 -34.,18% 9,900 -24,057
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio Status
Equation Ratioc Ratio Ratioc Ratio Limit Check
[T 0.778 = 0.572 5 0.1le6 + 0.040 0.950 oK
AXIAL FORCE DESIGN
Fu phi*Pnc phi*Ent
Force Capacity Capacity
Axial -2198.248 3844.218 5663.929
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L Ch
Moment Capacity Factor Factor Factor Factor Factor Factor
Major Moment 487.091 2613.733 0.928 1.000 1.000 9.000 1.000 1.078
Minor Moment -659.148 1528.009 0.774 1.000 1.000 4.725 1.000
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 34,189 1826.85¢6 0.019 OK 0,000
Minor Shear 9.%00 713.616 0.014 OK 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo Str-TI33
Units Tonf, m,
Frame 488

X Mid 24,292
Y Mid 0.000

Z Mid : 11.539
Length : 3.963
Loc i 0.459
Area 0.170
IMajor 0.057
IMinor 0.017
Ty 0.000

Design
Design

Frame Type
Sect Class
Major Axis

RLLF

SMajor
SMinor
ZMajor
ZMinor

STRESS CHECK FORCES & MOMENTS

Location
0.459

Pu
-2192.717

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6 /9 2 B2

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Total
Ratioc
0.789

Pu
Force
-2192.717

Mu
Moment
631.288
-6.683

Force
8%.678
9.%00

Sdet:
Type:

arco central sec2
Brace

: Non-Compact

1.000
0.076 rMajor
0.044 rMinor
0.089 E
0.050 Fyv
Mu33 Muz22
629.438 -6.619
P MMajor
Ratio Ratioc
0.570 5 0.215 +
phi*Pnc phi*Ent
Capacity Capacity
3844.336 5663.929
phi*Mn Cm Db
Capacity Factor Factor
2613.735 1.000 1.003
1528.010 1.000 1.010
phi*Vn Stress
Capacity Ratioc
1826.85¢6 0.049
713.616 0.014

: Moment Resisting Frame

0.000 degrees counterclockwlise from local 3

0.578 AVMajor: 0.096
0.321 AVMinor: 0.080
21000000.000
35153.481
uz2 Wu3 Tu
36,388 9,900 ~25.375
MMinor Ratio Status
Ratio Limit Check
0.004 0.950 OK
Ds K L Ch
Factor Factor Factor Factor
1.000 9.000 1.000 1.103
1.000 4.725 1.000
Status Tu
Check Torsion
OK 0,000
OK 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo Str-I37
Units Tonf, m,
Frame 487

X Mid 28.114
Y Mid 0.000

Z Mid : 12.581
Length : 3.96Z2
Loc i 3.962
Area 0.170
IMajor 0.057
IMinor 0.017
Ty 0.000

Design
Design

Frame Type
Sect Class
Major Axis

RLLF

SMajor
SMinor
ZMajor
ZMinor

STRESS CHECK FORCES & MOMENTS

Location
3.0962

Pu
-2138.38¢

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6 /9 2 B2

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Total
Ratioc
0.753

Pu
Force
-2138.386

Mu
Moment
568.737
58052

Force
51.45%6
2.237

Sdet:
Type:

arco central sec2
Brace

: Non-Compact

1.000
0.076 rMajor
0.044 rMinor
0.089 E
0.050 Fyv
Mu33 Muz22
568,737 5:vB12
P MMajor
Ratio Ratioc
0.556 5 @193 +
phi*Pnc phi*Ent
Capacity Capacity
3844.594 5663.929
phi*Mn Cm Db
Capacity Factor Factor
2613.741 0.869 1.000
1528.011 0.908 1.000
phi*Vn Stress
Capacity Ratioc
1826.85¢6 0.028
713.616 0.003

: Moment Resisting Frame

0.000 degrees counterclockwlise from local 3

0.578 AVMajor: 0.096
0.321 AVMinor: 0.080
21000000.000
35153.481
uz2 Va3 Tu
-7.345 2.237 -30.2746
MMinor Ratio Status
Ratio Limit Check
0.003 0.950 OK
Ds K L Ch
Factor Factor Factor Factor
1.000 9.000 1.000 1.150
1.000 4.725 1.000
Status Tu
Check Torsion
OK 0,000
OK 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I37
Units : Tonf, m,
Frame : 486

X Mid @ 31.982
Y Mid : 0.000
Z Mid : 13.430
Length : 3.96l1

Loc : 0.180
Area 0.170
IMajor 0.057
IMinor 0.017
Ty 0.000

Design Sec
Degign Typ
Frame Type
Sect Class
Major Axis

STRESS CHECK FORCES & MOMENTS

Location
0.180

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6 /9 2 B2

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

t: arco central sec2
e: Brace

: Moment Resisting Frame

: Non-Compact

0.000 degrees counterclockwlise from local 3

RLLF 1.000
SMajor 0.076 rMajor
SMinor 0.044 rMinor
ZMajor 0.089 E
ZMinor 0.050 Fv
Pu Mu33 Muz22
-2134.724 553.021 11.091
Total P MMajor
Ratioc Ratio Ratioc
0.750 = 0.555 + 0.189 +
Fu phi*Pnc phi*Ent
Force Capacity Capacity

-2134.726 384

Mu sl
Moment Cap
554,602 261
11.194 152

Vu P
Force Cap
77.858 182
2.237 71

4.996 5663.929

hi#*Mn Cm Db
acity Factor Factor
3.750 1.000 1.003
8.613 1.000 1.009

hi*Vn Stress
acity Ratioc
6.856 0.043
3.61¢6 0.003

0.578 AVMajor: 0.096
0.321 AVMinor: 0.080
21000000.000

35153.481

uzZ Va3 Tu

77.858 2.237 -30.394
MMinor Ratio Status
Ratio Limit Check

0.007 0,950 OK

Ds K L Ch

Factor Factor Factor Factor

1.000 9.000 1.000
1.000 4.725 1.000

Status Tu
Check Torsion
OK 0,000
OK 0.000

1.110
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo Str-I37
Units Tonf, m, C
Frame 485 Design Sect: arco central sec?
X Mid 35.888 Degign Type: Brace
Y Mid 0.000 Frame Type : Moment Resisting Frame
7z Mid : 14.078 Sect Class : Non-Compact
Length : 3.960 Major Axis : 0.000 degrees counterclockwlse from local 3
Loc i 3.960 RLLF 1.000
Ares 0.170 SMajor 0.076 rMajor 0.578 AVMajor: 0.096
IMajor 0.057 SMinor 0.044 rMinor 0.321 AVMinor: 0.080
IMinor 0.017 ZMajor 0.089 E 21000000.000
Ty 0.000 ZMinor 0.050 Fv 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz22 uz2 Wu3 Tu
3.960 -2100.706 524.879 10.145 -13.317 0.562 -35.109
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio Status
Equation Ratioc Ratio Ratioc Ratio Limit Check
[T 0.731 = 0.546 5 @179 + 0.006 0.950 oK
AXIAL FORCE DESIGN
Fu phi*Pnc phi*Ent
Force Capacity Capacity
Axial -2100.706 3845.542 5663.929
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L Ch
Moment Capacity Factor Factor Factor Factor Factor Factor
Major Moment 524.879 2613.763 0.809 1.000 1.000 9.000 1.000 1.230
Minor Moment 10.145 1528.015 0.947 1.000 1.000 4.725 1.000
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 67.742 1826.85¢6 0.037 OK 0,000
Minor Shear 0.562 713.616 0.001 OK 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I37
Units : Tonf, m, C
Frame : 484 Design Sect: arco central sec?
¥ Mid : 39.8z22 Degign Type: Brace
Y Mid : 0.000 Frame Type : Moment Resisting Frame
7 Mid : 14.519 Sect Class : Non-Compact
Length : 3.959 Major Axis 0.000 degrees counterclockwlise from local 3
Loc : 0.044 RLLF 1.000
Ares 0.170 SMajor 0.076 rMajor 0.578
IMajor 0.057 SMinor 0.044 rMinor 0.321
IMinor 0.017 ZMajor 0.089 E 21000000.,000
Ity 0.000 ZIMinor 0.050 Fv 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 VuzZ Vu3
0.044 —-2098.958 435.725 7.420 1228 0.562
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio
Equation Ratioc Ratio Ratioc Ratio Limit
(18 o 0 32 2 0.699 0.546 + 0.149 + 0.004 0.950
AXIAL FORCE DESIGN
Fu phi*Pnc phi*Ent
Force Capacity Capacity
Axial -2098,958 3846.233 5663,929
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
Major Moment 436.948 2613.779 1.000 1.003 1.000 9.000 1.000
Minor Moment 7.488 1528.018 1.000 1.009 1.000 4.725 1.000
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 72.291 1826.856 0.040 OK 0.000
Minor Shear 0.562 713.616 0.001 OK 0.000

AVMajor: 0.096
AVMinor: 0.080

Tu
-35.388

Status
Check
OK

Ch
Factor
1.164
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo Str-I37
Units Tonf, m, C
Frame 483 Design Sect: arco central sec?
X Mid 43.772 Degign Type: Brace
Y Mid 0.000 Frame Type : Moment Resisting Frame
7 Mid : 14.743 Sect Class : Non-Compact
Length : 3.8957 Major Axis : 0.000 degrees counterclockwlse from local 3
Loc i 3.957 RLLF 1.000
Ares 0.170 SMajor 0.076 rMajor 0.578 AVMajor: 0.096
IMajor 0.057 SMinor 0.044 rMinor 0.321 AVMinor: 0.080
IMinor 0.017 ZMajor 0.089 E 21000000.000
Ty 0.000 ZMinor 0.050 Fv 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz22 uz2 Va3 Tu
3.957 -2086,840 428,644 7.065 -12.115 0.279 -37.137
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio Status
Equation Ratioc Ratio Ratioc Ratio Limit Check
[T 0.692 = 0.542 5 0.1l46 + 0.004 0.950 oK
AXIAL FORCE DESIGN
Fu phi*Pnc phi*Ent
Force Capacity Capacity
Axial -2086.840 3846.906 5663.929
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L Ch
Moment Capacity Factor Factor Factor Factor Factor Factor
Major Moment 428.644 2613.795 0.792 1.000 1.000 9.000 1.000 1.263
Minor Moment 7.086 1528.021 0.994 IR0 2) 1.000 4.725 1.000
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 74,5456 1826.85¢6 0.041 OK 0,000
Minor Shear 0.279 713.616 0.000 OK 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I39
Units : Tonf, m, C
Frame : 470

X Mid : 2.631
Y Mid : 12.400
Z Mid : 1.279
Length : 4.550

Loc i 4.550
Area 0.123
IMajor 0.040
IMinor 0.014
Tty 0.000

STRESS CHECK FORCES
Location
4.550

Design
Design

Frame Type
Sect Class
Major Axis

RLLF

SMajor
SMinor
ZMajor
ZIMinor

& MOMENTS
Pu
-1227.950

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(1601952, 0 27

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Total
Ratioc
0.812

Pu
Force
-1227.950

Mu
Moment
544.419
103.452

Vu
Force
98.105
10.245%6

Sect: Arco-lateral
Type: Brace

1.000
0.053 rMajor
0.034 rMinor
0.063 E
0.038 Fv
Mu33 Muz?2
544.419 103.492
P MMajor
Ratio Ratioc
0.468 + 0.265 +
phi*Pnc phi*Ent
Capacity Capacity
2619.443 4107.684
phi*Mn Cm Db
Capacity Factor Factor
1825.815 0.741 1.000
1177.113 0.820 1.000
phi*Vn Stress
Capacity Ratio
1463.932 0.068
480.202 0.021

: Moment Resisting Frame
: Non-Compact
0.000 degrees counterclockwlise from local 3

AVMajor: 0.075
AVMinor: 0.051

0.570
0.331
21000000.,000
35153.481
VuzZ Vu3
-41.040 7.013
MMinor Ratio
Ratio Limit
0.078 0.950
Ds K L
Factor Factor Factor
1.000 6.500 1.000
1.000 4.200 1.000
Status Tu
Check Torsion
OK 0.000
OK 0.000

Tu
21,222

Status
Check
OK

Ch
Factor
1.349
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I39
Units : Tonf, m, C
Frame : 469

X Mid : 6.210
Y Mid : 12.400
Z Mid : 3.577
Length : 3.960

Loc i 3.960
Area 0.123
IMajor 0.040
IMinor 0.014
Tty 0.000

STRESS CHECK FORCES
Location
3.960

Design
Design

Frame Type
Sect Class
Major Axis

RLLF

SMajor
SMinor
ZMajor
ZIMinor

& MOMENTS
Pu
-1228.494

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(1601952, 0 27

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Total
Ratioc
0.600

Pu
Force
-1228.,494

Mu
Moment
192.047
55.660

Vu
Force
39.400
10.245%6

Sect: Arco-lateral

Type: Brace

1.000
0.053 rMajor
0.034 rMinor
0.063 E
0.038 Fv
Mu33 Muz?2
192.047 55.660
P MMajor
Ratio Ratioc
0.465 + 0.093 +
phi*Pnc phi*Ent
Capacity Capacity
2640.537 4107.684
phi*Mn Cm Db
Capacity Factor Factor
1831.736 0.981 1.000
1178.501 0.709 1.000
phi*Vn Stress
Capacity Ratio
1463.932 Q02
480.202 0.021

: Moment Resisting Frame
: Non-Compact
0.000 degrees counterclockwlise from local 3

AVMajor: 0.075
AVMinor: 0.051

0.570
0.331
21000000.,000
35153.481
VuzZ Vu3
0.966 7.013
MMinor Ratio
Ratio Limit
0.042 0.950
Ds K L
Factor Factor Factor
1.000 7.400 1.000
1.000 4.725 1.000
Status Tu
Check Torsion
OK 0.000
OK 0.000

Tu
-24.286

Status
Check
OK

Ch
Factor
1.019
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I35
Units : Tonf, m, C
Frame : 468

X Mid : 9.657
Y Mid : 12.400
Z Mid : 5.527
Length : 3.96Z2

Loc HI
Area 0.123
IMajor 0.040
IMinor 0.014
Tty 0.000

STRESS CHECK FORCES
Location
1.875

Design
Design

Frame Type
Sect Class
Major Axis

RLLF

SMajor
SMinor
ZMajor
ZIMinor

& MOMENTS
Pu
-1223.290

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(1601952, 0 27

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Total
Ratioc
0.603

Pu
Force
-1223.290

Mu
Moment
266.332
-13.774

Vu
Force
41.559
9.703

Sect: Arco-lateral

Type: Brace

1.000
0.053 rMajor
0.034 rMinor
0.063 E
0.038 Fv
Mu33 Muz?2
265.714 =13, 736
P MMajor
Ratio Ratioc
0.463 + 0.129 +
phi*Pnc phi*Ent
Capacity Capacity
2639.932 4107.684
phi*Mn Cm Db
Capacity Factor Factor
1831.711 1.000 1.002
1178.495 0.9906 1.003
phi*Vn Stress
Capacity Ratio
1463.932 0.0Z8
480.202 0.020

: Moment Resisting Frame
: Non-Compact
0.000 degrees counterclockwlise from local 3

AVMajor: 0.075
AVMinor: 0.051

0.570
0.331
21000000.,000
35153.481
VuzZ Vu3
9,053 7.555
MMinor Ratio
Ratio Limit
0.010 0.950
Ds K L
Factor Factor Factor
1.000 7.400 1.000
1.000 4.725 1.000
Status Tu
Check Torsion
OK 0.000
OK 0.000

Tu
-24.440

Status
Check
OK

Ch
Factor
1.067
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AASHTO LRFD 2007 STEEL SECTION CHEC
Combo : Str-T40

Units @ “Tont,. m;. €
Frame : 467 Design Sect: Arco-lateral
¥ Mid @ 13.199 Design Type: Brace
¥ Mid : 12.400 Frame Type : Moment Resisting Frame
Z Mid : 7.300 Sect Class : Non-Compact
Length : 3.963 Major Axis 0.000 degrees counterclockwise from local 3
Loc : 0.000 RLLF 1.000
Area 0.123 SMajor 0.053 rMajor Q..570
IMajor 0.040 SMinor 0.034 rMinor 0.331
IMinor 0.014 ZMajor 0.063 E 21000000.000
Ty 0.000 ZIMinor 0.038 Fy 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 Vuz Vi3
0.000 =L176 a3 -310.803 -67.267 -18.608 ~9:, 9310
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio
Equation Ratioc Ratio Ratioc Ratio Limit
e P 0.647 = 0.446 + @151 + 0.051 0.950
AXTIAL FORCE DESIGN
Pu phi*Pnec phi*Pnt
Force Capacity Capacity
Axial =L 1 ke, HE3T 2639.769 4107 .684
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
Major Moment -310.803 1831.705 0.929 1.000 1.000 7.400 1.000
Minor Moment -67.267 1178.493 0.767 1.000 1.000 4.725 1.000
SHEAR DESIGN
u phi*¥n Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 18.608 1463.932 0.013 OK 0.000
Minor Shear 9.8306 480.202 0.021 OK 0.000

K

AVMajor: 0.075
AVMinor: 0.051

Tu
-23.860

Status
Check
OK

Ch
Factor
1.077
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo @ Str-I37
Units @ “Tont,. m;. €
Frame : 466

X Mid : 16.825

¥ Mid : 12.400 Frame Type : Moment Resisting Frame
Z Mid : 8.895 Sect Class : Non-Compact
Length : 3.963 Major Axis 0.000 degrees counterclockwise from local 3
Loc : 0.982 RLLF 1.000
Area 0.123 SMajor 0.053 rMajor Q..570
IMajor 0.040 SMinor 0.034 rMinor 0.331
IMinor 0.014 ZMajor 0.063 E 21000000.000
Ty 0.000 ZMinor 0.038 Fy 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 Vuz Vi3
0.982 -1170.776 342.140 -100.052 21.268 7.022
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio
Equation Ratioc Ratio Ratioc Ratio Limit
6..19.42 . 2] 0.705 = 0.463 + 0.166 + 0.076 0.950
AXTIAL FORCE DESIGN
Pu phi*Pnec phi*Pnt
Force Capacity Capacity
Axial -1170.776 2530.668 4107.684
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
Major Mement 342.802 1831.701 1.000 1.002 1.000 9.000 1.000
Minor Moment -100.713 1178.492 1.000 1.0a7 1.000 4.725 1.000
SHEAR DESIGN
u phi*¥n Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 50.155 1463.932 0.034 OK 0.000
Minor Shear 10.237 480.202 0.021 0K 0.000

Design Sect:
Design Type:

Arco-lateral
Brace

AVMajor: 0.075
AVMinor: 0.051

Tu
-20.380

Status
Check
OK

Ch
Factor
1.085
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I34
Units @ “Tont,. m;. €
Frame : 465 Design Sect: Arco-lateral
X Mid : 20.5Z¢6 Design Type: Brace
¥ Mid : 12.400 Frame Type : Moment Resisting Frame
Z Mid : 10.309 Sect Class : Non-Compact
Length : 3.963 Major Axis 0.000 degrees counterclockwise from local 3
Loc  3.963 RLLF 1.000
Area 0.123 SMajor 0.053 rMajor Q..570
IMajor 0.040 SMinor 0.034 rMinor 0.331
IMinor 0.014 ZMajor 0.063 E 21000000.000
Ty 0.000 ZIMinor 0.038 Fy 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 Vuz Vi3
3.963 -1121.014 298.514 46.876 6.256 Dr 993
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio
Equation Ratioc Ratio Ratioc Ratio Limit
e P 0.623 0.443 + 0.145 + 0.035 0.950
AXTIAL FORCE DESIGN
Pu phi*Pnec phi*Pnt
Force Capacity Capacity
Axial -1121.014 2530.653 4107 .684
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
Major Moment 298.514 1831.701 0.951 1.000 1.000 9.000 1.000
Minor Moment 46.8706 1178.492 0.794 1.000 1.000 4.725 1.000
SHEAR DESIGN
u phi*¥n Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 16.322 1463.932 0.011 OK 0.000
Minor Shear 6.1506 480.202 0.013 OK 0.000

AVMajor: 0.075
AVMinor: 0.051

Tu
-15.426

Status
Check
OK

Ch
Factor
1.052
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I38
Units @ “Tont,. m;. €
Frame : 464

X Mid @ 24.292

¥ Mid : 12.400 Frame Type : Moment Resisting Frame
Z Mid : 11.539 Sect Class : Non-Compact
Length : 3.963 Major Axis 0.000 degrees counterclockwise from local 3
Loc : 0.459 RLLF 1.000
Area 0.123 SMajor 0.053 rMajor Q..570
IMajor 0.040 SMinor 0.034 rMinor 0.331
IMinor 0.014 ZMajor 0.063 E 21000000.000
Ty 0.000 ZMinor 0.038 Fy 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 Vuz Vi3
0.459 =11 15,456 372.925 -6.206 14.118 5.784
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio
Equation Ratioc Ratio Ratioc Ratio Limit
6..19.42 . 2] 0.627 0.441 + 0.181 + 0.005 0.950
AXTIAL FORCE DESIGN
Pu phi*Pnec phi*Pnt
Force Capacity Capacity
Axial -1115.456 2530.723 4107.684
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
Major Mement 373.716 1831.703 1.000 1.002 1.000 9.000 1.000
Minor Moment =8:,.830 1178.493 1.000 1.00¢ 1.000 4.725 1.000
SHEAR DESIGN
u phi*¥n Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 46.554 1463.932 0.032 OK 0.000
Minor Shear 6.365 480.202 0.013 0K 0.000

Design Sect:
Design Type:

Arco-lateral
Brace

AVMajor: 0.075
AVMinor: 0.051

Tu
-16.660

Status
Check
OK

Ch
Factor
1.083

392




CSiBridge

Project

Job Number

Engineer

AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I38
Units : Tonf, m,
Frame : 463

X Mid @ 28.114
T Mid : 12.400
Z Mid : 12.581
Length : 3.962

Loc r 3.962
Area 0.123
IMajor 0.040
IMinor 0.014
Ty 0.000

C

Design
Design

Frame Type
Sect Class
Major Axis

RLLF

SMajor
EMinor
ZMajor
ZIMinor

STRESS CHECK FORCES & MOMENTS

Location
3.962

Pu
-1081.574

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6,192, 22

AXTIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Total
Ratioc
0.599

Pu
Force
-1081.574

Mu
Moment
344.408
-6.210

Force
24 .354
1.038

Sect: Arco-lateral

Type: Brace

: Moment Resisting Frame
: Non—-Compact
0.000 degrees counterclockwise from local 3

1.000
0.053 rMajor : 0.570 AVMajor: 0.075
0.034 rMiner : 0.331 AVMinor: 0.051
0.063 E : 21000000,000
0.038 Fy : 35153.481
Mu33 Muz?2 Vuz Vi3 Tu
344 .408 -6.210 —-24:-.354 1.038 -19.826
P MMajor MMinor Ratio Status
Ratio Ratioc Ratio Limit Check
0.427 + 0.167 + 0.005 0.950 OK
phi*Pnec phi*Pnt
Capacity Capacity
2530.879 4107.684
phi*Mn Cm Db Ds K L Ch
Capacity Factor Factor Factor Factor Factor Factor
1831.708 0.899 1.000 1.000 9.000 1.000 1,15
1178.494 0.925 1.000 1.000 4.725 1.000
phi*¥n Stress Status Tu
Capacity Ratioc Check Torsion
1463.932 0.017 OK 0.000
480.202 0.002 0K 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo @ Str-I34
Tiits @ ‘Tont,. ;. €
Frame : 462 Design Sect: Arco-lateral
X Mid : 31.982 Design Type: Brace
Y Mid @ 12.400 Frame Type : Moment Resisting Frame
Z Mid : 13.430 Sect Class : Non-Compact
Length : 3.961 Major Axis 0.000 degrees counterclockwise from local 3
Loc : 0.180 RLLF 1.000
Area 0.1923 SMajor 0.053 rMajor 0.570
IMajor 0.040 SMinor 0.034 rMinor 0.331
IMiner 0.014 ZMajor 0.063 E 21000000.000
Ty 0.000 ZMinor 0.038 Fy 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 uz Vu3
0.180 -1080.721 339.808 =8 087 5.771 0.711
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio
Equation Ratioc Ratio Ratioc Ratio Limit
6..9.42 . 2-2) 0.600 0.427 + @155 + 0.008 0.950
AXIAL FORCE DESIGN
Fu phi*Pnc phi*Ent
Force Capacity Capacity
Axial -1080.721 2531.121 4107.684
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
Major Mement 340.506 1831.717 1.000 1.002 1.000 9.000 1.000
Minor Moment -10.048 1178.4%¢ 1.000 1.00¢ 1.000 4.725 1.000
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 42.785 1463.932 0.029 OK 0.000
Minor Shear 1.341 480.202 0.003 0K 0.000

AVMajor: 0.075
AVMinor: 0.051

Tu
-19.797

Status
Check
OK

Ch
Factor
1.084
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I34
Units : Tonf, m,
Frame : 46l

X Mid : 35.888
T Mid : 12.400
Z Mid : 14.078
Length : 3.960

Loc : 3.960
Area 0.123
IMajor 0.040
IMinor 0.014
Ty 0.000

C

Design
Design

Frame Type
Sect Class
Major Axis

RLLF

SMajor
EMinor
ZMajor
ZIMinor

STRESS CHECK FORCES & MOMENTS

Location
3.960

Pu
-1057.505

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6,192, 22

AXTIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Total
Ratioc
0.583

Pu
Force
-1057.505

Mu
Moment
325.810
-9.465

Force
34,4923
0.57¢6

Sect: Arco-lateral

Type: Brace

: Moment Resisting Frame
: Non—-Compact
0.000 degrees counterclockwise from local 3

1.000
0.053 rMajor : 0.570 AVMajor: 0.075
0.034 rMiner : 0.331 AVMinor: 0.051
0.063 E : 21000000,000
0.038 Fy : 35153.481
Mu33 Muz?2 Vuz Vi3 Tu
325.810 -9.465 -34.923 0.219 =2 2e 010
P MMajor MMinor Ratio Status
Ratio Ratioc Ratio Limit Check
0.418 + 0.158 + 0.007 0.950 OK
phi*Pnec phi*Pnt
Capacity Capacity
2531.450 4107.684
phi*Mn Cm Db Ds K L Ch
Capacity Factor Factor Factor Factor Factor Factor
1831.728 0.842 1.000 1.000 9.000 1.000 1.188
1178.498 0.979 1.000 1.000 4.725 1.000
phi*¥n Stress Status Tu
Capacity Ratioc Check Torsion
1463.932 0.024 OK 0.000
480.202 0.001 0K 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I34
Units @ “Tont,. m;. €
Frame : 460 Design Sect: Arco-lateral
X Mid @ 39.822 Design Type: Brace
¥ Mid : 12.400 Frame Type : Moment Resisting Frame
Z Mid : 14.519 Sect Class : Non-Compact
Length : 3.959 Major Axis 0.000 degrees counterclockwise from local 3
Loc : 0.044 RLLF 1.000
Area 0.123 SMajor 0.053 rMajor Q..570
IMajor 0.040 SMinor 0.034 rMinor 0.331
IMinor 0.014 ZMajor 0.063 E 21000000.000
Ty 0.000 ZIMinor 0.038 Fy 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 Vuz Vi3
0.044 -1056.111 269.840 -10.339 =0...980 0.219
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio
Equation Ratioc Ratio Ratioc Ratio Limit
e P 0.556 0.417 + @ 131 + 0.008 0.950
AXTIAL FORCE DESIGN
Pu phi*Pnec phi*Pnt
Force Capacity Capacity
Axial -1056.111 2531.867 4107 .684
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
Major Moment 270.381 1831.743 1.000 1.002 1.000 9.000 1.000
Minor Moment -10.401 1178.502 1.000 1.008 1.000 4.725 1.000
SHEAR DESIGN
u phi*¥n Stress Status Tu
Force Capacity Ratioc Check Torsion
Major Shear 40.501 1463.932 0.0z8 OK 0.000
Minor Shear 0.576 480.202 0.001 OK 0.000

AVMajor: 0.075
AVMinor: 0.051

Tu
-22.9562

Status
Check
OK

Ch
Factor
1.113
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I34
Units : Tonf, m,
Frame : 459

X Mid @ 43.772
T Mid : 12.400
Z Mid : 14.743
Length : 3.957

Loc r 3.957
Area 0.123
IMajor 0.040
IMinor 0.014
Ty 0.000

C

Design Sect:
Design Type:
Frame Type
Sect Class
Major Axis

RLLF

SMajor
EMinor
ZMajor
ZIMinor

STRESS CHECK FORCES & MOMENTS

Location
3.957

Pu
-1046.137

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6,192, 22

AXTIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Total
Ratioc
0.550

Pu
Force
-1046.137

Mu
Moment
266.129
-9.985

Force
40.832
0.530

Arco-lateral
Brace
: Moment Resisting Frame
: Non—-Compact

0.000 degrees counterclockwise from local 3

1.000
0.053 rMajor : 0.570 AVMajor: 0.075
0.034 rMiner : 0.331 AVMinor: 0.051
0.063 E : 21000000,000
0.038 Fy : 35153.481
Mu33 Muz?2 Vuz Vi3 Tu
266.129 -9.985 -40.832 0.258 =2l . 396
P MMajor MMinor Ratio Status
Ratio Ratioc Ratio Limit Check
0.413 + 0.129 + 0.008 0.950 OK
phi*Pnec phi*Pnt
Capacity Capacity
2532.272 4107.684
phi*Mn Cm Db Ds K L Ch
Capacity Factor Factor Factor Factor Factor Factor
1831.757 0.82¢ 1.000 1.000 9.000 1.000 1.211
1178.505 0.993 1.000 1.000 4.725 1.000
phi*¥n Stress Status Tu
Capacity Ratioc Check Torsion
1463.932 0.028 OK 0.000
480.202 0.001 0K 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Combo SEE—Ta
Units Tont,. . €
Frame 953 Design Sect: Longarina-centr-1i
X Mid 23.250 Design Type: Beam
Y Mid 0.525 Frame Type : Moment Resisting Frame
Z Mid 0.000 Sect Class Plastic
Length : 45.000 Major Axis 0.000 degrees counterclockwise from local 3
Loc 1 L. 000 RLLF 1.000
Area 0.046 SMajor 0.026 rMajor 0.703 AVMajor: 0.021
IMajor 0.023 SMinor 0.002 rMinor 0.107 AVMinor: 0.021
IMincr 5.211E-04 ZMajor 0.030 E 21000000.000
Ty 0.000 ZMinor 0.003 Fy 35153.481
STRESS CHECK FORCES & MOMENTS
Location Pu Mu33 Muz?2 uz Vu3 Tu
1.000 240.343 -134.062 6.790 -19.460 -8.127 0.00g
PMM DEMAND/CAPACITY RATIO
Governing Total P MMajor MMinor Ratio Status
Equation Ratioc Ratio Ratioc Ratio Limit Check
[t i s ol 0.282 = 0.078 + 0.142 + 0.062 0.950 OK
AXIAL FORCE DESIGN
Fu phi*Pnc phi*Ent
Force Capacity Capacity
Axial 240.343 820.899 1529.945
MOMENT DESIGN
Mu phi*Mn Cm Db Ds K L Ch
Moment Capacity Factor Factor Factor Factor Factor Factor
Major Moment -134.062 943.867 1.000 1.000 1.000 1.000 1.000 1.034
Minor Moment 6.790 109.912 1.000 1.000 1.000 1.000 0.044
SHEAR DESIGN
Vu phi*Vn Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 78.967 108.895 0.725 OK 0.000
Minor Shear 11.452 509.725 0.0z2 OK 0.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Gombe % Str—T39
Units : Tonf, m,
Frame : 334

X Mid : 23.250
Y Mid : -11.875

Z Mid : 0.000
Length : 45.000

Loc 3 {0,008
Area 0.043
IMajor 0.017
IMincr 5.211E-04
T2y 0.000

STRESS CHECK FORCES & MOMENTS

Location
0.525

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6.8.2.3-2)

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Design Sect: Longarina-lat-1i
Design Type: Beam
Frame Type : Moment Resisting Frame
Sect Class : Plastic
Major Axis : 0.000 degrees counterclockwise from local 3
RLLF 1.000
SMajor 0.022 rMajor : 0.624
SMinor 0.002 rMinor : 0.110
ZIMajor 0.025 E : 21000000.000
ZMinor 0.003 Fv : 35153.4381
Fu Mu33 Muz?2 uz Vu3
413.676 -266.556 -11.871 -18.740 -31.843
Total P MMajor MMinor Ratio
Ratioc Ratio Ratioc Ratio Limit
0.668 = 0.287 + 0.285 + 0.0%6 0.950
Pu phi*Pnc phi*Ent
Force Capacity Capacity
413.676 T75.742 1440.194
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
-266.550 832.588 1.000 1.000 1.000 1.000 1.000
11 98 =57 109.904 1.000 1.000 1.000 1.000 0.044
u phi*¥n Stress Status Tu
Force Capacity Ratioc Check Torsion
18.740 125.042 0.150 OK 0.000
31.843 509.725 0.062 OK 0.000

AVMajor: 0.019
AVMinor: 0.02Z1

Tu
-0.007

Status
Check
OK

Ch
Factor
1..02:7
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AASHTO LRFD 2007 STEEL SECTION CHECK

Gombe % Str—T39
Units : Tonf, m,
Frame : 847

X Mid @ 23.250
Y . Mid i 12.925
Z Mid : 0.000
Length : 45.000

Loc 3 {0,008
Area 0.043
IMajor 0.017
IMincr 5.211E-04
T2y 0.000

STRESS CHECK FORCES & MOMENTS

Location
0.525

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6.8.2.3-2)

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Design Sect: Longarina-lat-1i
Design Type: Beam
Frame Type : Moment Resisting Frame
Sect Class : Plastic
Major Axis :
RLLF 1.000
SMajor 0.022 rMajor
SMinor 0.002 rMinor
ZIMajor 0.025 E
ZMinor 0.003 Fv
Fu Mu33 Muz?2
547.52¢6 -168.983 13.0098
Total P MMajor
Ratioc Ratio Ratioc
0.667 = 0.380 + 0.180 +
Pu phi*Pnc phi*Ent
Force Capacity Capacity
547.5246 T75.742 1440.194
Mu phi*Mn Cm Db
Moment Capacity Factor Factor
-168.983 832.588 1.000 1.000
13.098 109.904 1.000 1.000
u phi*¥n Stress
Force Capacity Ratioc
5.947 125.042 0.048
32.984 509.725 0.065

0.000 degrees counterclockwise from local 3

0.624 AVMajor: 0.019
0.110 AVMinor: 0.02Z1
21000000.000
35153.481
uz Vu3 Tu
=] B2 1.458 0.014
MMinor Ratio Status
Ratio Limit Check
0.106 0.950 OK
Ds K L Ch
Factor Factor Factor Factor
1.000 1.000 1.000 1.01le
1.000 1.000 0.044
Status Tu
Check Torsion
OK 0.000
OK 0.000
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Project

Job Number

Engineer

AASHTO LRFD 2007 STEEL SECTION CHECK

Combo : Str-I35
Units : Tonf, m, C
Frame : 506

X Mid : 81.750

Y Mid : 6.200

Z Mid : 0.000
Length : 11.350
Loc : 11.350

Area 0,027
IMajcr : 0.013
IMinor : 1.358E-04
Ixy 1 0.000

DESIGN MESSAGES

Design
Design
Frame

Error: Section overstressed

STRESS CHECK FORCES
Location
11.350

PMM DEMAND/CAPACITY
Governing
Equation
(6.9.2.2-2)

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Sect: Trav-Tabuleiro
Type: Beam
Type : Braced Frame

AVMajor: 0.014
AVMinor: 0.011

T,
-0.057

Status
Check
Overstress

L Ch

Factor Factor Factor
1.000 1.000 1.000

Sect Class : Plastic
Major Axis 0.000 degrees counterclockwlise from local 3
RLLF 1.000
SMajor 0.015 rMajor : 0.690
SMinor T.762E-04 rMinor : 0.071
ZMajor 0.017 E : 21000000.,000
ZMinor 0.001 By : 35153.481
& MOMENTS
Pu Mu33 Muz?2 Vuz Vo3
=188..523 -141.42¢ 12.885 63.694 -18.558
RATIO
Total P MMajor MMinor Ratio
Ratioc Ratio Ratioc Ratio Limit
0.880 = 0.386 + 0.304 + 0.2381 0.950
Pu phi*Pnc phi*Pnt
Force Capacity Capacity
-189.523 491.626 892.202
Mu phi*Mn Cm Db Ds K
Moment Capacity Factor Factor Factor
-142.749 417.558 1.000 1.009 1.000
13.387 40.931 1.000 1.039 1.000 1.000 0.208
Vu phi*Vn Stress Status Tu
Force Capacity Ratioc Check Torsion
63.694 28.342 2.247 Overstress 0.000
18.558 271.174 0.068 OK 0,000
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Project
Job Number
Engineer

AASHTO LRFD 2007 STEEL SECTION CHECK

Combo
Units

Frame

X Mid

¥ Mid

7 Mid

Length
Loc

Area
IMajcr
IMincr
Ty

Str-I35
Tonf, m,

503
48.750
6.200
0.000
11.350
11..399

0.027
0.013
1.358E-04
0.000

DESIGN MESSAGES

Error:

C

Design Sect: Trav-Tabuleiro

Design Type: Beam

Section overstressed

STRESS CHECK FORCES & MOMENTS
Location
11.350

PMM DEMAND/CAPACITY

Governing
Eguation
(6.9.2.2-2)

AXTAL FORCE DESIGN

Axial

MOMENT DESIGN

Major Moment
Minor Moment

SHEAR DESIGN

Major Shear
Minor Shear

Frame Type : Moment Resisting Frame
Sect Class : Plastic
Major Axis : 0.000 degrees counterclockwise from local 3
RLLF : 1.000
SMajor 0.015 rMajor : 0.6850
SMinor T.762E-04 rMinor : 0.071
ZMajor 0.017 E 21000000.000
ZMinor 0.001 Fy 35153.481
Pu Mu33 Muz?2 Va2 vu3
-146.911 76.556 -5.909 35.632
RATIO
Total P MMajor MMinor Ratio
Ratioc Ratio Ratioc Ratio Limit
0.595 = 0.29¢9 + 0.1le4 + 0.132 0.950
Pu phi*Pnc phi*Pnt
Force Capacity Capacity
-146.911 491.626 892.202
Mu phi*Mn Cm Db Ds K L
Moment Capacity Factor Factor Factor Factor Factor
77.110 417.558 1.000 1.007 1.000 1.000 1.000
-6.086 40,931 1.000 1.030 1.000 1.000 0.208
Vu phi*Vn Stress Status Tu
Force Capacity Ratio Check Torsion
53.714 28.342 1.895 Overstress 0.000
15159 271.174 0.056 0K 0.000

AVMajor: 0.014
AVMinor: 0.011

Tu

15.159 8.286E-04

Status
Check
oK

&3]
Factor
1.000
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AASHTO LRFD 2007 STEEL SECTION CHECK

Gomhe W SEr-T33
Wity & “Tonf,. m;. €
Frame : 831

X Mid : 5.512

Y Mid 5.020

7 Mid 0.000
Length 8.475

Loc 0.000
Area 0.012
IMajor 7.740E-04
IMincr 5.627E-05
T2y 0.000

DESIGN MESSAGES

Design Sec
Design Typ
Frame Type
Sect Class
Major Axis

Warning: kl/r > 120 (AASHTO 6.

STRESS CHECK FQORCES & MOMENTS

Location
0.000

PMM DEMAND/CAPACITY RATIO

Governing
Equation
[6.9.2.2-2)

AXIAL FORCE DESIGN

Axilal
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

T: Longarina-sec
e: Beam
Braced Frame
Plastic

0.000 degrees counterclockwise from local 3

RLLF 1.000
SMajor 0.003 rMajor
EMinor 3.752E-04 rMinor
ZMajor 0.003 E
ZMinor 5.717E-04 Fv
9.3)
Pu Mu33 Muz?2
-59.651 -20.683 -2.499
Total P MMajor
Ratioc Ratio Ratioc
0.918 = 0.465 + 0.275 +
Pu phi*Pnc phi*Pnt
Force Capacity Capacity
-59.651 128 .172 404,089
Mu phi*Mn Cm Db
Moment Capacity Factor Factor
-21.250 68.655 1.000 1.027
-3.950 19.782 1.000 1.581
Vu phi*¥n Stress
Force Capacity Ratio
13.281 78.703 0.168
2.473 152.918 0.016

0.253 AVMajor: 0.005
0.068 AVMinor: 0.006
21000000.000
35153.481
Vuz Vi3 Tu
-13.281 -2.473 -1.373E-04
MMinor Ratio Status
Ratio Limit Check
0.177 0,950 OK
Ds K L Ch
Factor Factor Factor Factor
1.000 1.000 1.000 1.34¢
1.000 1.000 1.000
Status Tu
Check Torsion
OK 0,000
oK 0.000
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CSiBridge

Project

Job Number

Engineer

AASHTO LRFD 2007 STEEL SECTION CHECK

Gombe % Str-T33
Units : Tonf, m,
Frame : 588

X Mid @ 13.750
T Mid : 5.020

Z Mid 0.000
Length 8.000
Loc 0.000
Area 0.012
IMajor 7.740E-04
IMinor 5.627E-05
Ty 0.000

Design
Design
Frame

STRESS CHECK FORCES & MOMENTS

Location
0.000

PMM DEMAND/CAPACITY RATIO

Governing
Equation
(6.9.2.2-2)

AXIAL FORCE DESIGN

Axial
MOMENT DESIGN
Major Moment
Minor Moment
SHEAR DESIGN

Major Shear
Minor Shear

Sect: Longarina-sec
Type: Beam
Type : Braced Frame

Sect Class : Plastic
Major Axis 0.000 degrees counterclockwise from local 3
RLLF 1.000
SMajor 0.003 rMajor : 0.253 AVMajor: 0.005
EMinor 3.752E-04 rMinor : 0.068 AVMinor: 0.006
ZIMajor 0.003 E : 21000000,000
ZMinor 5.717E-04 Fy : 35153.481
Pu Mu33 Muz?2 vuz Vu3 Tu
-58.320 -19.2380 -2.140 ~-12:.331 -1.859 -3.962E-04
Total P MMajor MMinor Ratio Status
Ratio Ratio Ratio Ratio Limit Check
0.852 = 0.408 + 0.303 + 0.141 0.950 oK
Pu phi*Pnc phi*Pnt
Force Capacity Capacity
-58.320 143.047 404,089
Mu phi*Mn Cm Db Ds K L Ch
Moment Capacity Factor Factor Factor Factor Factor Factor
-19.749 58.021 1.000 1.024 1.000 1.000 1.000 1.02¢
-3.148 19.752 1.000 1.471 1.000 1.000 1.000
Vu phi*Vn Stress Status Tu
Force Capacity Ratioc Check Torsion
1z 5931 78.703 0.157 0K 0.000
2.056 152.91¢8 0.013 OK 0,000
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3.3 ESTIMATIVA DE COMPRIMENTO DAS ESTACAS
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3.3.1 Introducéo

A estimativa do comprimento das estacas serdo através das expressdes desenvolvidas pelos
engenheiros geotécnicos, Pedro Paulo Velloso, Aoki-Velloso, Decourt-Quaresma, Alberto Henrique
Teixeira e Urbano Rodrigues Alonso. Sera utilizada uma planilha em Excel, onde se introduzem os
valores do SPT e tipo de solo, indicados nos boletins de sondagens. Além destes dados deve-se

também indicar o diametro equivalente e o tipo da estaca.

Os cinco métodos, em alguns casos apresentam resultados muito diferentes entre si, assim sera
adotada a média dos valores.

Para controle da execucdo deve-se seguir as recomendacdes do item C-10 (Registro de Execuc¢éao)
da NBR-6122/2009.

3.3.2 Justificativas para a escolha da solucéo

Para o tipo de solo em questéo e o tipo estrutural, caberia trés modalidades de fundag6es profundas,

gue serdo a seguir comentadas:

a) Solugédo em tubuldo
Embora tenha sido adotada esta solu¢cdo em parte das fundagfes da ponte existente, ndo é
recomendavel a sua utilizacdo tendo em vista que seria necessario tubuldées com

comprimentos superiores a 20.0m.

b) Solucdo em estacas escavadas
Este tipo de solugdo também foi utilizado em parte das fundagcbes e em alguns casos
complementados com estaca metalicas em seu interior para atingir camadas mais resistentes
na base, tendo em vista que o atrito lateral ndo seria suficiente para a carga aplicada e a

técnica da época néo tinha tecnologia para escavar camadas muito resistentes.

c) Solucdo em estacas metdalicas agrupadas
Esta é a solucdo adotada por ser a mais econdmica e de facil execucédo, exigindo materiais e
equipamentos mais disponiveis no mercado e também por ndo se ter grandes extensdes fora

do solo de confinamento

Estaca escavada somente foi utilizada para fundacdes dos apoios do vado metdlico e vaos de

concreto protendido, lado de Sergipe, tendo em vista a pequena profundidade da rocha
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3.3.3 Estimativa do comprimento das estacas

A estimativa do comprimento das estacas, através dos métodos descritos anteriormente, levar4 em
conta também, a variacdo do solo no sentido transversal, com o posicionamento das sondagens
atuais e as sondagens da ponte existente.

3.3.4 Estimativa do recalque das estacas

Na estimativa do recalque das estacas foram utilizados trés métodos:

-Método de Zeevaert

Este método, divide o solo abaixo da ponta da estaca em quatro camadas com espessura de dois
didmetro, onde se determina os acréscimos de pressdo no solo. Este método nos parece o mais
preciso com resultados muito satisfatério.

-Método de Vésic

Método definido para solos granular, com equagdo muito simples, com resultados muito superiores

aos demais métodos.

-Método de Poulos

Método para grupo de estacas sob um bloco rigido, com a consideracdo da carga de ruptura.
Apresenta resultados satisfatoério.

Foi utilizado a publicacdo “Fundacdes — Aspectos Geotécnicos” — Autor Pedro Paulo Costa Velloso,
publicado pela Pontificia Universidade Catélica do Rio de Janeiro — mar¢o de 1979.
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3.3.4.1 Apoio 1 (lado de Alagoas)

A carga maxima nas estacas deste apoio € de 182.1t. A sondagem executada na obra existente
indica uma camada de areia fina compacta de 20.0m, aproximadamente, de espessura, sobre-posta
a uma camada de argila mole. Esta camada de areia fina apresenta resisténcia suficiente para

absorver as cargas das estacas, conforme planilha de calculo da iteracdo solo/estaca, em anexo.

Peso da estaca N=0.100x14=1.4 t
Carga maxima na estaca devido ao vao pré-moldado N=178/3=59.3 t
Carga maxima total na estaca N=60.7 t

19.38  30.00 4 30,00 19.38

2140.00

A estaca metalica é composta por um grupo de trés estacas, com centro distante de 71.24cm. A
NBR-6122/2010, recomenda que seja adotado o didmetro do circulo circunscrito. Como se trata de

um perfil tipo CVS 300/100, o circulo circunscrito tem diametro de 42cm.
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Verificacdo em solo

SM-01

Tipo do solo

Sondagem

sPT

Cota (m)
<] Silte Arenoso

3 I B

<l 1 71 71 71 71 71 Argila Siltosa
=1

L - =R R

oo e ro| =
R S LT )

[ - N R N
fr= S

= (=]
= =
% [ N e e e e N B

T T T T T T T T T T T T T T 71 71 1 T T Arila Arenoesa
T T T T T T T T T T T T T T T T T 1 T 71 71 71 T T Site Argilese

<l

<]
0 e e e e e e B

Po L = m

1

T T T T T T 1T T T T T T T T T T | Areia Argilesa
i f e e e e e s e s e e e e e e e e e e (e e e e e e e e T T

Tipo de Estaca

< ] Areia

< <

15 [ I 4 e [ [ e - e [ 4 (e I3 B4 e I R B

< =

e . .

Areia com

. e e e s s s s s e A A R (N A B (N N B (R [ TR

(" Franki

[ Hélice Continua

(W) Premoldada concreta ou ago)

(" Escavadas sem revestimentos

(™ Esnavadas com revestimentos oulama

(" Hallow Auger

" Raiz

Comprimento total da estaca (m)

14,0

m

Diametro segao circular

420,0

mm

ok

x

Volume hase alargada (Frankij (L)

litros

Tipo de carregamento "P.P.CV"
Compressao

Resultado dos "processos”

Carga admissivel da estaca (t)

Capacidade de carga total da estaca (f)

Capacidade de carga resizténcia de ponta ()

Capacidade de carga atrito lateral (t)

Pedr Paula Costa Yelloso 103,9
Aaoki-velloso 76,3
Decourt-Guaresma 89,5

Alberto Henriques Teiveira 79,7
Urbano Rodrigues Alonso 86,6

Média dos processas 87,2

1919
2533
2069
66,5
A

1591

2958
3297
2964
146,2
163,7

2464
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1183
164,8
1206
731
81,9

myg

A A

<
10

o

T ——

\
E

(A A
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ESTIMATIVA DE RECALQUE

METODO DA NBR-6122/2010
Ar=(P x L)/(A x E) + D/30

P — carga de ruptura convencional

L — comprimento da estaca em cm

A — area da sec¢ao transversal da estaca (estrutural)
E — mddulo de elasticidade do material da estaca

D — didmetro do circulo circunscrito a estaca

’f: Plcsrga)
J >
D/30
——
PxL + D
A, c: /_ AxE 30
?f.' Curva P x A
f' {ensaio)
Y

Carga de Ruptura Convencional

Carga de ponta da estaca (ruptura) Pp=2x(159.1/246.4)x60.7=78.4 t
Carga lateral da estaca (ruptura) PI=2x(87.2/246.4)x60.7=43.0 t

Ar=(3x78.4 x 14.0)/(0.0384 x 19500000) + 1.2/30 Ar=4.14 cm
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METODO DE ZEECAERT

ARETA CON WUITO PEOREGULHO QUSRTTH]. MENLANSHEN iy
COWPACTA & COWPACTA, AMARELA ESCURE,

'
ARELA FIMA, POUCO SILTOSA COH PEDRECULHO QUARTD

MWIITO COMFACTH & COMPACTA, AHAFELE

L4
1400

1008

=ormo. compoctodo

ras estoco=s
Ccrovodos

|

|

|

LIMITE DIE EOND&GEM - 5??45}'1

Expresséo de recalque do método—8=0.85xdxEMzixAczi( pagina 318)

d=120 cm— diametro do circulo circunscrito

Ap=3.14x1.2%/4=1.13 m? — area da ponta da estaca
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Np=3x39.2=117.6 t— carga de ponta

Aczi=1.5XNpx(cos&)*%/(2nxz2)— pressdo no sub-solo (pressdo que ocorre em solo que nédo pode se

deslocar horizontalmente) pag. 90

Mzi= Cox{zc) "—(cm2/kg) pagina 29

oc=(1+2xk0)xPv/3— pressao de confinamento efetiva pag 29

PV=1.5kg/cm? —»(SPT=32 -figura 9 pag. 7) pressao efetiva

C0=2.5x10"%—pag 29abela 3.1

n=0.45—pag 29 tabela 3.1

kO=1-sen¢$=0.41 (pagina 29)

$=25° +15xDR¢=37“—(pagina 10 ou grafico 6 da pagina 5)

DR=80%— (densidade relativa para areias)

0C=(1+2x0.41)x1.5/3 ©¢=0.91 kg/cm?

Mzi=2.5x107?x0.91~*#5Mzi=2.61x10~3cm2/kg

z Mz Ac d (cm)
1.20 2.61x1073 1.950 *
2.40 2.61x1073 0.486 0.129
3.60 2.61x1073 0.216 0.057
4.80 2.61x1073 0.123 0.033
6t=0.22 cm

O método recomenda que a primeira camada, em estacas cravadas, ndo seja considerada por

ter sido previamente comprimida
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METODO DE VESIC

Este método tem como objetivo determinar o recalque da base da estaca em solo granular, através

da expressao

pb=CwxQp/(1+DR?)xBxqu
Qb=3x39.2=117.6t — carga na ponta da estaca
B= 120 cm — diédmetro do circulo circunscrito

quz% xyxBXNy — pressao de ruptura do solo no ponta ( pagina 41 e 47 tabela 4.2)

Cw=0.04 — coeficiente para estacas cravadas ( pagina 324)
DR=80% — densidade relativa ( grafico 9 pagina 7)
Tensédo de ruptura na ponta da estaca

Ny=66.19 — (tabela 4.2 pagina 47 com ¢=37%)

qu=-x1.8x1.20x66.19  qu=71.5 t/m2

pb=0.040x117.6/(1+0.80%)x1.20x71.5 pb=3.34 cm

METODO DE POULOS

Este método tem como objetivo determinar o recalque da base da estaca em solo granular,

considerando a carga de ruptura de ponta e lateral de cada estaca do grupoatravés da expresséo

I _Psux I
pu-E”debuanG/B + (Pbu I:i_mB)prmp

Pbuxn=3x39.2=117.6t — carga de ruptura da ponta do grupo de estacas

Psuxn=3x21.5=64.5t — carga de ruptura de atrito lateral do grupo de estacas
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d=0.42 m — didmetro do circulo circunscrito de uma estaca

n=3 — quantidade de estacas
3=0.65 —parcela da carga vertical transmitida a ponta da estaca
RG=0.80 — fator de redugao do grupo de estacas (pagina 328figura 280)

I=11xRkxRhxRb — fator de influéncia

[1=0.18 — fator de influéncia para uma estaca incompressivel
( pagina 319 figura 270- funcdo de 1/d=14/0.42 e db/d=0.42/0.42)

Rk=1.6  — fator que corrige o efeito de compressibilidade da estaca
( pagina 320 figura 271)

Este fator € funcéo dos seguintes coeficientes:

_Ep
a)K=—x RA

Ep=19500000 t/m? —mddulo de elasticidade da estaca
Es=9100 t/m?> — moddulo de elasticidade do solo ( pagina 31  tabela 3.4)

RA=Ae/Acc —Ae (area da estaca) e Acc(area do circulo circunscrito)

RA=0.0384/1.385RA=0.028 K=(19500000/9100) x 0.28 k=59

a) I/d =14.0/0.42 1/d=33Rk=1.6
Rh=0.65 —fator que corrige o efeito da presenga de uma camada incompressivel abaixo da
ponta da estaca (pagina 320 figura 272 — fungéo de I/d e I/h onde h é a profundidade da camada
incompressivel)

I/d=11.7 h/I=35/14 h/I=0.4

Rb=0.8 —fator que corrige o efeito da presenga de uma camada menos compressivel abaixo
da ponta daestaca (pagina 320 figura 273 — funcéo de I/d, k e relacdo Eb/ES)
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[/d=33 k=214 Eb/Es=19500000/9100 Eb/Es=3545 Kb=0.8
[=0.18 x 1.6 x 0.65x 0.8 1=0.150

0.150 64.5x0.6 14.0

pu:ssuuxqull?'6X0'80/0'65 +(117.6 " (1-0.65) Xi?Eﬂﬂﬂﬂxﬂ.iSBE

pu=0.57 cm

Neste apoio a estaca apresenta um elevado coeficiente de seguranca, quando se considera a
cravacdo a 14.0m de profundidade, mas se considerar a cravacdo na profundidade de 12.0m o

coeficiente se seguranca se torna inferior a 1.0.

O método de célculo de recalque que apresenta melhor resultado nos parece ser o de Zeevaert. Este
método, leva em conta as camadas de solo, abaixo da ponta, até 4 vezes o diametro da estaca. O
recalque, calculado para a carga admissivel, no valor 6t=0.22 cm, é bastante inferior ao indicado

pela NBR-61222/2010, para carga de ruptura
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3.3.4.2 Apoios 2

A carga maxima nas estacas destes apoios € de 214.0 t , com camadas de solo semelhante ao
apoiol. O calculo da iterac&o solo/estaca indica uma profundidade das estacas variando de 15.0m a
17.0m.

Peso da estaca N=0.100x14.0=1.4 t
Carga maxima na estaca devido ao vao pré-moldado N=214/3=71.3 t
Carga maxima total na estaca N=72.7t

19.38  30.00  41.24 30.00 19.38

2140.00

A estaca metalica é composta por um grupo de trés estacas, com centro distante de 71.24cm. A
NBR-6122/2010, recomenda que seja adotado o didmetro do circulo circunscrito. Como se trata de

um perfil tipo CVS 300/100, o circulo circunscrito tem diametro de 42cm.
Este apoio encontra-se entre as sondagens SM-01 e SM-02, desta forma serd verificada a

profundidade das estacas deste apoio considerando as duas sondagens e o comprimento estimado

serd o maior dos dois
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SM-01

Sondagem

Cota (m)

0 4= | = o o = = BT SPT

T I I o L O I e
= o Ao e R e N e e [P T= )

Pa | =W

Tipo do solo
z:goo
R
i
BB 2 E
4.9 w9 @
rrrw
OO0 O
OO0 O
OO0 O
rrrw
rrrw
N
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
OO0 O
M T
VO
VT
OO0 O

T T T T T T T T T T T T T 7] T 7] T Areia Argilosa
g f e W e M e M e e e e e e e e e e e e e e e e e e e e RS C R

Tipo de Estaca

<] T |Areia

= <

AT I <D< 71717

<1 =

I

<1

Areia com
pedregulhos

e e e e e e e e

(" Franki

(" Hélice Continua

(W) Premoldada [concreto ou ago)

(™ Escavadas sem revestimentos

[ Esvavadas com revestimentos ou lama

(" Hallow Auger

" Raz

Comprimento total da estaca (m)

14,0

m

Didmetro segao circular

420,0

mm

3

Volume base alargada (Franki) (L)

litros

Tipo de carregamento "P.P.CV"
Compressao

Restiltado dos "processos”

Carga admizzivel da extaca (1)

Capacidade de carga total da estaca ()

Capacidade de carga resisténcia de ponta (t)

Capacidads de carga afrito lateral (t)

Pedro Padlo Costa Yelloso
Aoki-Yelloso
Decourt-Quaresma

Alberta Henriques Teiteira

Urbano Radrigues Alonzo

Média dos processas

1039
76,3
89,5
9.7
86,6

87,2

1919
2533
2069
66,5
[N

1591

2058
3297
2964
146,2
1637

2464
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731
819
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SM-02

Tipo de Estaca 19 IO [EEElEn o) ) ——
(") Franki
Lt 5 (" Hélice Continua
ondage =§ (" Escavadas sem revestimentos
H g g2 E s E () Escavadas com revestimentos ou lama

e . g 5 % E :? g E (" Hollow uger > 5
35 23 sl3 5/¢ 2|z () Raiz 23
ELrEferrec

1100000 KOO ok

IO 0000 MO0 Comprimento total da estaca (m)

HooDOoOOO®MOGO 14,0 m

XrooooCceORDE ok L |

wWrooocCcKLOLRD Didmetro segéo circular :

20 0DO0OO0 MO0 4320,0 mm

WooOoOOoOOoO®WOaOo

NOOOOOWOaOo Volume base alargada (Franki) (L)

¥ CrrooCcwWOLO litros

NoooOooMOoo

W - rrr-rer-r Tipo de carregamento "P.P.C.V"

7 OOMODOODO Compresséo *

YOO M OO OO O

0O OODOO0OO Resultado dos "processos”

20 O0O0CO0QO

2T F ' T T I I I |carga admissivel da estaca (f)

2T W I' T T T T T Capacidade de carga total da estaca (t)

2/TC W T T T T I T |capacidade de carga resisténcia de penta ()

JIC F ' T T T T I Capacidade de carga atrito lateral (1)

20 O0O0OO0O0O

I OMOODOODOO Pedio Paulo Costa Velloso 254,8 43,3 308,1 123,2 T35

30O OO0O0CO0O ackivelosa 138,00 222 160,1) 80,1

2l[0F 00 000D Deconuresma 1331) 107 1438 1051 e ’

I OMOODOODOO Albette Henriques Teiseira 125,3 12,2 140,4 ?0,2 ag | =

IO OOCO0O UbanoFodrigues sionse 140,35 224 1629] 814 40 4 \_'""-7 16

2l P00 CO0F “ G

2|0 000000 Midadosprocessos 160.9) 221 1831|920 :j 1_‘

[0F 000000 & Bans awill

Embora, quando se considera a sondagem SM2, a ponta da estaca esteja muito préxima da camada
mole, mas este apoio estd mais proximo da sondagem SM1, portanto pode-se adotar o comprimento

enterrado semelhante a da estaca do apoio 1
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ESTIMATIVA DE RECALQUE

METODO DA NBR-6122/2010
Ar=(P x L)/(A x E) + D/30

P — carga de ruptura convencional

L — comprimento da estaca em cm

A — area da secao transversal da estaca (estrutural)
E — mddulo de elasticidade do material da estaca

D — didmetro do circulo circunscrito a estaca

f{ Plcarga)
i J
D/30

—r (
PxL + D
& ¢ / AXE 30

'§  CurvaPxa
f' {ensaio)
Y

Carga de Ruptura Convencional

Carga de ponta da estaca (ruptura) Pp=2x(159.1/246.4)x72.4=94.0 t
Carga lateral da estaca (ruptura) Pl=2x(87.2/246.4)x72.4=51.2 t

Ar=(3x94.0x 14.0)/(0.0384 x 19500000) + 1.2/30 Ar =4.53 cm
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METODO DE ZEECAERT

M.e —5 B2Zm

1,68
ARETA FIM4,COM FEOREGULHO RURTIOE0, FOJCO COMFACTA, 1208, 3011
CLe .

ARETA COM MIITO PEOREGULHO GUSRTITE0. METTAMNSNEN
COMPACTA & CIHWPACTA, AMARELA ESDLIF!“I

ias =5 tocos
Crovoados

ARELS FOUCO SILTO=4, MITO COMPACTA 4 COMPALCTH,
CINITA,

afala SILTOEA COM SRELA FING. HILE A HEDIA. CINIA EGELRA,

LIMITE DE =OMIWMGEM — S4H.45H

Expresséo de recalque do método—6=0.85xdxEMzixAczi( pagina 318)

d=120 cm— diametro do circulo circunscrito

Ap=3.14x1.2%/4=1.13 m? — area da ponta da estaca
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Np=3x47.0=141.0 t— carga de ponta

Aczi=1.5XNpx(cos&)*%/(2nxz2)— pressdo no sub-solo (pressdo que ocorre em solo que nédo pode se

deslocar horizontalmente) pag. 90

Mzi= Cox{zc) "—(cm2/kg) pagina 29

oc=(1+2xk0)xPv/3— pressao de confinamento efetiva pag 29

PV=1.5kg/cm? —»(SPT=32 -figura 9 pag. 7) pressao efetiva

C0=2.5x10"%—pag 29abela 3.1

n=0.45—pag 29 tabela 3.1

kO=1-sen¢$=0.41 (pagina 29)

$=25° +15xDR¢=37“—(pagina 10 ou grafico 6 da pagina 5)

DR=80%— (densidade relativa para areias)

0C=(1+2x0.41)x1.5/3 ©¢=0.91 kg/cm?

Mzi=2.5x107?x0.91~*#5Mzi=2.61x10~3cm2/kg

z Mz Ac d (cm)
1.20 2.61x1073 3,340 *
2.40 2.61x1073 0.585 0,156
3.60 2.61x1073 0.260 0.069
4.80 2.61x1073 0.146 0.039
6t=0.26 cm

O método recomenda que a primeira camada, em estacas cravadas, ndo seja considerada por

ter sido previamente comprimida
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METODO DE VESIC

Este método tem como objetivo determinar o recalque da base da estaca em solo granular, através

da expressao

pb=CwxQp/(1+DR?)xBxqu
Qb=3x47.0=141.0t — carga na ponta da estaca
B= 120 cm — diédmetro do circulo circunscrito

quz% xyxBXNy — presséo de ruptura do solo no ponta

Cw=0.04 — coeficiente para estacas cravadas ( pagina 324)

DR=80% — densidade relativa ( grafico 9 pagina 7)

Tensédo de ruptura na ponta da estaca

Ny=66.19 — (tabela 4.2 pagina 47 com ¢=37%)

qu=§x1.8x1.20x66.19 qu=71.5 t/m2

pb=0.040x147.0/(1+0.80%)x1.20x71.5 pb=4.0 cm

METODO DE POULOS

Este método tem como objetivo determinar o recalque da base da estaca em solo granular,

considerando a carga de ruptura de ponta e lateral de cada estaca do grupo através da expressao

Prux

T
pu—ﬁbeuanGlB + (Pbu-ﬁﬁ)xgpmp
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Pbuxn=3x47.0=141.0t — carga de ruptura da ponta do grupo de estacas

Psuxn=3x25.6=76.8t — carga de ruptura de atrito lateral do grupo de estacas

d=0.42 m — didmetro do circulo circunscrito de uma estaca

n=3 — quantidade de estacas

3=0.65 —parcela da carga vertical transmitida a ponta da estaca
RG=0.80 — fator de redugéo do grupo de estacas (pagina 328figura 280)

I=11xRkxRhxRb — fator de influéncia

11=0.18 — fator de influéncia para uma estaca incompressive
( pagina 319 figura 270- funcédo de I/d=14/1.2 e db/d=1.2/1.2)

Rk=1.6  — fator que corrige o efeito de compressibilidade da estaca
( pagina 320 figura 271)

Este fator é funcéo dos seguintes coeficientes:

a)K="Ex RA
Esz

Ep=19500000 t/m? —mddulo de elasticidade da estaca
Es=9100 t/m? — modulo de elasticidade do solo ( pagina 31  tabela 3.4)

RA=Ae/Acc —Ae (area da estaca) e Acc(area do circulo circunscrito)
RA=0.0384/1.385RA=0.028 K=(19500000/9100) x 0.28 k=59

a) I/d=14.0/1.2 1/d=11.7 Rk=1.6

Rh=0.65 —fator que corrige o efeito da presenga de uma camada incompressivel abaixo da
ponta da estaca (pagina 320 figura 272 — fungdo de I/d e I/h onde h é a profundidade da

camada incompressivel)

I/d=33 h/I=14/35 h/I=0.4
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Rb=0.8 —fator que corrige o efeito da presenca de uma camada menos compressivel abaixo

da ponta daestaca (pagina 320 figura 273 — funcéo de I/d, k e relacdo Eb/ES)
[/d=33 k=214 Eb/Es=19500000/5500 Eb/Es=3545 Kb=0.8

[=0.18 x 1.6 x 0.65x 0.8 1=0.150

0150 64.5x0.65 14.0

pu:aiuuxm2X147'0X0'80/0'65 +(117.6 -I:i—ﬂ.GE})Xi'?Eﬂﬂﬂﬂxﬂ.iEBE

pu=1.18cm
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3.3.4.3 Apoios 3,4eb5

Peso da estaca N=0.100x40=4.0 t
Carga méxima na estaca devido ao vao pré-moldado N=214/3=71.3 t
Carga méxima total na estaca N=75.3t

A carga maxima nas estacas destes apoios é de 75.3 t, a camada resistente, areia compacta, € muito
reduzida, ndo tendo capacidade suficiente para absorver a carga da estaca e os calculos indicam

comprimento de estacas entre 33.0m a 37.0m, com trabalho quase que de ponta.

SM-02
Tipo de Estaca (8 Premoldada (concreto ou ago) ; . (_
ok (") Franki 1
1pa e BED g (") Héiice Continua ; \1\\0\\ 1 |
Sondagem 3 (") Escavadas semrevestimentos 4 i > 0 |
g é g g é E E (") Escavadas com revestimentos oulama. Z <<\ZL {
T . Glg @ ¢ 5 % S (” Hollow Auger 2 \7 o
0 2 <|< | < < << 9 26
I8 N L A ok 10 /{
0 DL L L L Comprimento total da estaca (m) i / 2
2| 0lOl oy Oy O = O O 40,0 m ﬁ LTI |
24 O O Oy COR O OO ok 1 |
i o e e Diametro secdo circular * 15 |
2(0N0h OO O CE O 4200 mm 16
270 Uttt -2l g
) D L o L Volume base alargada (Franki) (L) 19
26| O 0 O O O M O litros 2
20 OO O M O O 2 i‘
0 o Tipo de carregamento "P.P.C.V" zz ‘:
virrrrrrrr Compressao * 2% |
30 NI 2
8 | OO OO O O Resultado dos "processos” %
2|olelolcicioicic Z
2/ W [T T [T [T [T [ |Cargaadmissivelda estaca (t) 2
2 W [T I [T [T [T [ Capacidade de carga total da estaca (f) 20 |
2. " W I [T [T [T [T [ |Capacidade de carga resisténcia de ponta ({) 3L ;:
3/ W T T T [T T [ Capacidade de carga atrito lateral ({) i [
o3 ) Az A N A Zj e SEREATARN !
2 FT T T T T T T medorabcosavelso 4025 642 4667 1867 % %
) Lz ) ) ) i Akivelso 2013 1013 3027 1513 % T :
2|IFFTCCCCT DecourtQuuesta 2328 598 2026/ 1940 2; Z
2 W T T T T T AbertoHenriques Teikera  219,6/ 162 2358 1179 2 |
3 M T T T ubanoRodrigues Aonso 2247 309 2557, 127,8 | \7 16 4 | =
20 N o L 4 u ‘:
P20 DU 8.2 B Média dos processos ~ 256,2| 545  310,7 1555 42 > i |
2lolricicicioicic % AT |
44 ~T

A carga maxima nas estacas destes apoios é de 75.3 t, a camada resistente inicial, areia pouco

siltosa, € muito reduzida, cerca de 10m, ndo tendo capacidade suficiente para absorver a carga da

426



estaca. ApOs esta camada resistente, hd& uma camada mole de 22,0m de profundidade, se
posicionarmos a base da estaca nesta camada, teriamos uma carga de ponta muito pequena, cerca
de 4t, qualquer falha no atrito lateral poderia induzir na estaca um recalque, portanto é aconselhavel
posicionar a base da estaca em camada mais resistente.

No perfil transversal a camada mole sofre ampliacdo, assim a estaca com mais profundidade, na
camada resistente mais inferior, penetra 8.0 m, enquanto que a estaca oposta tem penetracéo de 2.0

m

ESTIMATIVA DE RECALQUE

METODO DA NBR-6122/2010
Ar=(P x L)/(A x E) + D/30

P — carga de ruptura convencional

L — comprimento da estaca em cm

A — area da segao transversal da estaca (estrutural)
E — mddulo de elasticidade do material da estaca

D — didmetro do circulo circunscrito a estaca

’f: P{carga)
F ¥/ >
D/30

—t
PxL + D
&G / AXE 30

“g' CurvaP x A
f' {ensaio)
\ J

Carga de Ruptura Convencional

Carga de ponta da estaca (ruptura) Pp=2x(54.5/310.7)x75.3=25.4 t
Carga lateral da estaca (ruptura) PI=2x(256.2/310.7)x75.3=124.2 t
Ar=(3x25.40x 40.0)/(0.0384 x 19500000) + 1.2/30 Ar =4.40 cm
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METODO DE ZEECAERT

PILAR OS5
050 b 25050 b
- =m 1.+ g
= 10800011 =
E- 3
L}
AREIA POUCO SILTOSAAMAREL b
=
=
E-
n
-]
SILTE ARGILOSO COM ARELES
MOLE & MEDIO, MARROM. ™
[
[
[
-
=
—
=
=3
WRGILA SILTOSA COM ARELA, WLUITO WOLE, C
PERFIL SDLDwDO
TIFG SERIE OWS
A 00
AREIMN POMGO SILTOSS COM FEIREGILHO, CI:HF:P.C —MpAhp
zona compoact oo = Mzl
ros e=stoco=s e
crowados = M=
- 3 %Hﬂ =
ARELA SILTOSA COM PEDREGILHO. POUCO COMPACTA
A HEDLSMAMENTE COMPACT#A, CINZA" - Mz 4

PEEILA SILTOSA COW ARETA, COM FEIREGLHO E SN
HIC#. HETIA & MOLE. CINZgU

LINITE IE IIHMOAGEN — 53,,{;“1

Expresséo de recalque do método—6=0.85xdxEZMzixAczi( pagina 318)

d=120 cm— diametro do circulo circunscrito

Ap=3.14x1.22/4=1.13 m2 — &rea da ponta da estaca

Np=3x12.7=38.1 t— carga de ponta

Aczi=1.5XxNpx(cos&)**/(2nxz2)— pressdo no sub-solo (pressdo que ocorre em solo que nédo pode se
deslocar horizontalmente) pag. 90
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Mzi= Cox(oc)™™—(cm?/kg) pagina 29

oc=(1+2xk0)xPv/3— pressao de confinamento efetiva pag 29

PV=1.5kg/cm2 —(SPT=32 -figura 9 pag. 7) pressao efetiva

C0=2.5x10"3—pag 29abela 3.1

n=0.45—pag 29 tabela 3.1

kO=1-sen¢$=0.41 (pagina 29)

$=25° +15xDR¢=37“—(pagina 10 ou grafico 6 da pagina 5)

DR=80%— (densidade relativa para areias)

0C=(1+2x0.41)x1.5/3 ©¢=0.91 kg/cm?

Mzi=2.5x1073x0.91~***Mzi=2.61x10"3cm?kg

z Mz Ac d (cm)
1.20 2.61x1073 0.632 *
2.40 2.61x1073 0.158 0,042
3.60 2.61x1073 0.070 0.019
4.80 2.61x1073 0.040 0.011
6t=0.07 cm

O método recomenda que a primeira camada, em estacas cravadas, ndo seja considerada por

ter sido previamente comprimida

Posicionando a base da estaca nesta camada, com 4,00m de profundidade, havera um recalque

muito reduzido, praticamente inexistente, ndo havendo, portanto, risco a fundacéo.
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3.3.4.4 Apoios6,7,8e9

Peso da estaca

Carga maxima na estaca devido ao vao pré-moldado

Carga méxima total na estaca

SM-03

ok

Sondagem

Cota (m)

W AN R ko NN W o s~ o

Tipo do solo

=1 "1 71 71 7171717171 ™1™1™1™1 ™1 ™1 "1 "1 71|ArgilaSiltosa

E-4 I I [ 4 B4 (% (R [ -4 B4 (% (R [ [ 4 e

1 11T 11Tt T T 11T T T 1T T T 11T 71 T1 T (Argila Arenosa
1 1 1 1111111111111 1T1T111™1T1711™1™1™1™71™1™1 ™1 ™1 71|SilteArgiloso

71 11T 1T 1T T T T T T T T T 1T 1T 11 1111 T1 1T silte Arenoso

[ [ o i i i S o v e S L o N et N L v v st o i e i A i s s e mEE

€| Areia Siltosa

£ [ B 4 B e [ e = (e % (e 4 (e o (R B I % e e 4 |

OO OO O OO fiOor ooyl e

—

P—

(®) Premoldada (concreto ou ago)

Tipo de Estaca

[ (o i (o S (o et S N (o (el S e e o v (R (el et S O A (R o (O (N el =

1 1 1111111111111 171111111171 ™1™1™1™1™1™1 ™1 "1 T1|Areiacom pedregulhos

(7 Franki

(") Hélice Continua

(") Escavadas semrevestimentos

(") Escavadas com revestimentos oulama

(") Hollow Auger

() Raiz

ok

Comprimento total da estaca (m)
42,0

m
ok

Didmetro se¢do circular
4200

mm

Volume base alargada (Franki) (L)

litros

Tipo de carregamento "P.P.C.V"

Compressao

Resultado dos "processos”

Carga admissivel da estaca (f)

Capacidade de carga total da estaca (f)

Capacidade de carga resisténcia de ponta (f)

Capacidade de carga atrito lateral (f)

Pedro Paulo Costa Velloso
Aoki-Velloso
Decourt-Quaresma
Alberto Henriques Teixeira

Urbano Rodrigues Alonso

Média dos processos

307,5
1548
196,9
1736
1744

201,4

158
122
10,2
38
76

99

3233 1293
1670 835
2071 1540
1775 887
1820f 91,0

2114 1093
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10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
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30
31
32
3

35
36
37
38
39
40
4
42
43

45
46
47
48
49
50

N=0.100x42=4.2 t
N=214/3=71.3 t
N=75.51

e
12

18

P
0

2 20

20
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A carga maxima nas estacas destes apoios é de 75.5t, a camada resistente, areia variando de fina a
grossa, pouco compacta, tem espessura de 19.0m, tem capacidade suficiente para absorver a carga
da estaca, que ndo é aconselhavel, tendo em vista a expansdo da camada mole nos demais apoios.
Ha uma camada mole de 23,0m de profundidade, posicionando a base da estaca nesta camada,

teriamos uma carga de ponta muito pequena, cerca de 9.9t, com um coeficiente de seguranca de 2.7
No perfil transversal a camada mole sofre ampliacdo, assim a estaca com mais profundidade, na
camada resistente mais inferior, penetra 5.95 m, enquanto que a estaca oposta tem penetracéo de

3.65m

Neste apoio nao ha necessidade de calcular o valor do recalque tendo em vista que a carga de ponta

€ muito pequena, mesmo assim o calculo é apresentado a seguir:

ESTIMATIVA DE RECALQUE

METODO DE ZEECAERT

Expresséo de recalque do método—6=0.85xdxEMzixAczi( pagina 318)

d=120 cm— diametro do circulo circunscrito

Ap=3.14x1.2%/4=1.13 m? — area da ponta da estaca

Np=3x3,53=10,61 t— carga de ponta

Aczi=1.5xNpx(cos £)*/(2nxz2)— pressdo no sub-solo (pressdo que ocorre em solo que ndo pode se

deslocar horizontalmente) pag. 90

Mzi= Cox(oc)™™—(cm?/kg) pagina 29

oc=(1+2xk0)xPv/3— pressao de confinamento efetiva pag 29

PV=0,25kg/cm? —(SPT=42 -figura 9 pag. 7) pressao efetiva

C0=4,5 x 10~*—pag 29tabela 3.1
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n=0.55—pag 29 tabela 3.1

kO=1-sen¢$=0.46 (pagina 29)

$=25° +15xDR

$=32,5°—(pagina 10 ou grafico 6 da pagina 5)

DR=50%— (densidade relativa para areias)

6Cc=(1+2x0.46)x0,25/3 oc=0.16 kg/cm?

Mzi=4.5x10~*x0,16°>°

Mzi=12,32x10~3*cm2/kg

z Mz Ac d (cm)
1.20 12,32x1073 1,7585 *
2.40 12,32x1073 0.4396 0,00542
3.60 12,32x1073 0.1954 0.002409
4.80 12,32x1073 0.1099 0.001355
6t=0.0091 cm

O método recomenda que a primeira camada, em estacas cravadas, ndo seja considerada por

ter sido previamente comprimida
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3.3.4.5 Apoios 10,11,12e 13

Peso da estaca N=0.100x46=4.6 t
Carga méxima na estaca devido ao vao pré-moldado N=214/3=71.3 t
Carga méxima total na estaca N=75.9t

SM-04

" (@ Premoldada (concreto ou aco;
Tipo de Estaca ¢ 50)

ok () Franki
Tipo do solo

(") Hélice Continua
Sondagem (") Escavadas semrevestimentos

(") Escavadas com revestimentos ou lama
("1 Hollow Auger

() Raiz

Cota (m)
~ N°SPT
%] Areia Siltosa

ok

<]

Comprimento total da estaca (m)

25 2 46,0 m

23 v ok
25 v Diametro segéo circular *
21 e 420,0 mm

25 v

<l

Volume base alargada (Franki) (L)

<l

litros

< =

Tipo de carregamento "P.P.C.V"

<1

Compresséo

< =

Resultado dos "processos”

<l

Carga admissivel da estaca (t)

Capacidade de carga total da estaca (t)

<]

Capacidade de carga resisténcia de ponta (t)

]
S
AT 7171717171 71 71 71 71 |Argila Siltosa

o T e o o o o e e e o o o e e e o o o st o e e e e o o o O A Y /1 i
OdOOO00O0aaO00O0O00O00O0O00O0O0aO000a00O0aOd0O0000a0am0 00 nnnngleesgiesy

20 2 Capacidade de carga atrito lateral (t)
29 v
30 v Pedro Paulo Costa Velloso ~ 671,4 14,8 686,3 2745
35 e Aoki-Velloso  353,4 10,5 363,8/ 1819
35 W Decourt-Quaresma  342,6 6,6 3492 2652
Alberto Henriques Teixeira 339,4 3,0 342,4 171,2
v Urbano Rodrigues Alonso 360, 5! 72 367,7 1838
i~
03 Meédia dos processos  413,5 84 4219 2153

<1

< <

<1

OdOOoOO0OOO0O0O0O0g0g0000a0a00000000000000mn0nmnn nEiEeiEiEes
OdOOO0O0aOO00O0O00O00O00O03O00O00O00O000O03d0O00O0000 0000000 0 0 EiEasEiesE

<]
00T 1T 71 T |Areia com pedregulhos

<
0 0 o ] - - -

w N (v N R N s o
<]
o 0 o o

<]

A carga maxima nas estacas destes apoios é de 75.9t, a camada resistente, areia variando de fina a
grossa, pouco compacta, tem espessura de 19.0m, as estacas externas, o solo, tem capacidade
suficiente para absorver a carga da estaca, mas ndo ha capacidade do solo para absorver a carga
das estacas internas. A uma camada mole tem espessura média de 22,0m.

No perfil transversal a camada mole sofre grande ampliacdo, havera estacas posicionadas em

camada resistente e em camada mole.

Neste apoio ndo ha necessidade de calcular o valor do recalque tendo em vista que a carga de ponta

€ muito pequena, mesmo assim é apresentado a seguir:
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ESTIMATIVA DE RECALQUE

METODO DE ZEECAERT

d=120 cm— diametro do circulo circunscrito

Ap=3.14x1.2%/4=1.13 m? — area da ponta da estaca

Np=3x1,51=4,53 t— carga de ponta

Aczi=1.5xNpx(cos £)*5/(2nxz2)— pressdo no sub-solo (pressdo que ocorre em solo que ndo pode se

deslocar horizontalmente) pag. 90

Mzi= Cox(oc)™™—(cm?/kg) pagina 29

oc=(1+2xk0)xPv/3— pressao de confinamento efetiva pag 29

PV=0,25kg/cm? —(SPT=50 -figura 9 pag. 7) pressao efetiva

C0=4,5 x 10~*—pag 29 tabela 3.1

n=0.55—pag 29 tabela 3.1

kO=1-sen¢$=0.46 (pagina 29)

$=25° +15xDR

$=32,5°—(pagina 10 ou grafico 6 da pagina 5)

DR=50%— (densidade relativa para areias)

6Cc=(1+2x0.46)x0,25/3 oc=0.16 kg/cm?

Mzi=4.5x10~3x0,16%%°

Mzi=12,32x10~*cmz2/kg
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z Mz Ac d (cm)
1.20 12,32x1073 0,7516 *
2.40 12,32x10732 0.1879 0,0023
3.60 12,32x10732 0.0835 0.00103
4.80 12,32x1073 0.0469 0.000579
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3.3.4.6 Apoios 14,15,16 e 17

Peso da estaca

Carga méxima na estaca devido ao vao pré-moldado

Carga méxima total na estaca

SM-05

ok

Sondagem

Cota (m)
= N°SPT
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A carga maxima nas estacas destes apoios é de 72.9t, a camada resistente, areia variando de fina a
grossa, pouco compacta, tem espessura média 30.0m, nas estacas externas, o solo, tem capacidade
suficiente para absorver a carga da estaca, mas as estacas internas tem a ponta proxima do limite
entre a camada resistente e a camada mole. Pelo método de Zeevaert, € possivel posicionar a ponta

das estacas, na primeira camada resistente deste que esta esteja a, aproximadamente, distante de
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Tipo de Estaca

0 (o 0 o o o o o o o o o - - -

T T T 71T 71 71 T T Areia com pedregulhos

no minimo 4 diametros.

() Franki

("l Helice Continua

() Premoldada (concreto ou ago)

(! Escavadas semrevestimentos

(") Escavadas com revestimentos ou lama

(") Hollow Auger

) Raiz

ok

Comprimento total da estaca (m)

16,0

m

ok

Diametro sec¢éo circular

420,0

mm

Volume base alargada (Franki) (L)

litros

Tipo de carregamento "P.P.C.V"

Compressao

Resultado dos "processos"

Carga admissivel da estaca (t)

Capacidade de carga total da estaca (t)

Capacidade de carga resisténcia de ponta (t)

Capacidade de carga atrito lateral (t)

Pedro Paulo Costa Velloso 398,1
Aoki-Velloso 214,1
Decourt-Quaresma 188,6
Alberto Henriques Teixeira 188,9

Urbano Rodrigues Alonso 207,8

Média dos processos 239,5

140,8
107,7
98,6
76,1
67,9

98,2

538,9
321,8
287,2
265,0
275,6

337,7
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215,6
160,9
169,7
132,5
137,8

163,3

N=0.100x16=1.6t
N=214/3=71.3 t
N=72.9t
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ESTIMATIVA DE RECALQUE

METODO DA NBR-6122/2010
Ar=(P x L)/(A x E) + D/30

P — carga de ruptura convencional

L — comprimento da estaca em cm

A — area da secao transversal da estaca (estrutural)
E — mddulo de elasticidade do material da estaca

D — didmetro do circulo circunscrito a estaca

’f: P{carga)
3 \rl *
D/30
—
PxL + D
A /  AXE 30
g
"g. CurvaP x A
g' {ensaio)
\ 4

Carga de Ruptura Convencional

Carga de ponta da estaca (ruptura) Pp=2x(98.2/337.5)72.7=42.3 t
Carga lateral da estaca (ruptura) PI=2x(239.5/337.7)/72.7=103.8 t

Ar=(3x42.3x 16.0)/(0.0384 x 19500000) + 1.2/30  Ar=4.27 cm
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METODO DE ZEECAERT
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Expresséo de recalqgue do método—6=0.85xdxEZMzixAczi( pagina 318)

d=120 cm— didmetro do circulo circunscrito

Ap=3.14x1.22/4=1.13 m2 — &rea da ponta da estaca

Np=3x21.2=63.5 t— carga de ponta
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Aczi=1.5xNpx(cos £)*/(2nxz2)— pressdo no sub-solo (pressdo que ocorre em solo que ndo pode se

deslocar horizontalmente) pag. 90

Mzi= Cox(occ)™™—>(cm?/kg) pagina 29

oc=(1+2xk0)xPv/3— pressao de confinamento efetiva pag 29

PV=0.75kg/cm? —(SPT=20 -figura 9 pag. 7) pressao efetiva

C0=2.5x10"%—pag 29abela 3.1

n=0.45—pag 29 tabela 3.1

kO=1-sen¢$=0.41 (pagina 29)

$=25° +15xDR¢=37°—(pagina 10 ou grafico 6 da pagina 5)

DR=80%— (densidade relativa para areias)

5c=(1+2x0.41)x0.75/3 c=0.46 kg/cm?

Mzi=2.5x1073x0.46~%**Mzi=3.55x10~3cm?/kg

z Mz Ac d (cm)
1.20 1.49x1073 1.028 *
2.40 1.49x1073 0.257 0.039
3.60 1.49x1073 0.114 0.018
4.80 1.49x1073 0.064 0.010
6t=0.08 cm

O método recomenda que a primeira camada, em estacas cravadas, ndo seja considerada por

ter sido previamente comprimida
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METODO DE VESIC

Este método tem como objetivo determinar o recalque da base da estaca em solo granular, através

da expressao
pb=CwxQp/(1+DR?)xBxqu
Qb=3x21.2=63.5t — carga na ponta da estaca

B= 120 cm — didmetro do circulo circunscrito

quzé xyxBXNy — presséao de ruptura do solo no ponta ( pagina 41 e 47 tabela 4.2)

Cw=0.04 — coeficiente para estacas cravadas ( pagina 324)
DR=80% — densidade relativa ( grafico 9 pagina 7)
Tensédo de ruptura na ponta da estaca

Ny=66.19 — (tabela 4.2 pagina 47 com ¢=37%)

qu=§x1.8x1.20x66.19 qu=71.5 t/m2

pb=0.040x63.5/(1+0.809)x1.20x71.5 pb=1.80 cm

METODO DE POULOS

Este método tem como objetivo determinar o recalque da base da estaca em solo granular,

considerando a carga de ruptura de ponta e lateral de cada estaca do grupoatravés da expresséo

Prux

T
pu—ﬁbeuanGlB + (Pbu-ﬁﬁ)xgpmp

Pbuxn=3x42.3=126.9t — carga de ruptura da ponta do grupo de estacas
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Psuxn=3x103.8=311.4t — carga de ruptura de atrito lateral do grupo de estacas

d=0.42 m — didmetro do circulo circunscrito de uma estaca

n=3 — quantidade de estacas

3=0.65 —parcela da carga vertical transmitida a ponta da estaca
RG=0.80 — fator de reducgéo do grupo de estacas (pagina 328figura 280)

I=11xRkxRhxRb — fator de influéncia

1=0.18 — fator de influéncia para uma estaca incompressivel
( pagina 319 figura 270- funcédo de 1/d=16/0.42 e db/d=0.42/0.42)

Rk=1.6  — fator que corrige o efeito de compressibilidade da estaca
( pagina 320 figura 271)

Este fator é funcéo dos seguintes coeficientes:

a)K=—2x RA

Ep=19500000 t/m? —maddulo de elasticidade da estaca
Es=9100 t/m? — modulo de elasticidade do solo ( pagina 31  tabela 3.4)

RA=Ae/Acc —Ae (area da estaca) e Acc(area do circulo circunscrito)
RA=0.0384/1.385RA=0.028 K=(19500000/9100) x 0.28 k=59
a) 1/d =16.0/0.42 1/d=38Rk=1.6
Rh=0.65 —fator que corrige o efeito da presenca de uma camada incompressivel abaixo da
ponta daestaca (pagina 320 figura 272 — funcéo de I/d e I/h onde h é a profundidade da

camada incompressivel)

I/d=38 h/I=16/40 h/I=0.4
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Rb=0.8 —fator que corrige o efeito da presenga de uma camada menos compressivel
abaixo da ponta daestaca (pagina 320 figura 273 — funcao de I/d, k e relacdo Eb/ESs)
I/d=38 k=214 Eb/Es=19500000/9100 Eb/Es=3545 Kb=0.8

[=0.18 x 1.6 x 0.65x 0.8 1=0.150

0.150 3114x0.65 16.0

pu:aiuuxqu126'9XO'8O/0'65 + (126.9- (1—-0.65) )XiEIEﬂﬂﬂﬂ.::ﬂ.iSBEpu

=0.61 cm
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3.3.4.7 Apoios 18,19,20e 21

Peso da estaca

Carga méxima na estaca devido ao vao pré-moldado

Carga méxima total na estaca

SM-06
Tipo Y= v— (®) Premoldada (concreto ou ago)
ok (7 Franki
Tipo do solo § (") Hélice Continua
Sondagem ;‘; (7 Escavadas semrevestimentos
g % g g é E E_ (7} Escavadas comrevestimentos oulama
g . 7z B¢ E % S (") Hollow Auger
O 2 <« <« n|n </ < <|<
0 8 O ok
) N O N e Comprimento total da estaca (m)
2| C0F0OF OOy Oy O 14,0 m
35| I DO o i ok
3 [ O O O O O Diametro se¢do circular
R OO OO O O 4200 mm
35| I DO o i
3 [ O O O O O Volume base alargada (Franki) (L)
30 OO OOy O O litros
22 O
0 CFO OOy Oy O Tipo de carregamento "P.P.C.V"
| { N ) o i Compress&o ¥
35| PO OO O
37| D O o i Resultado dos “processos"
0 0P OOy O O
2 [ [T T [T W [ I Cagaadmissiveldaestaca )
2 T T T W [T [ Capacidade de carga total da estaca (f)
2 [ T T [T W [T [ Capacidade de carga resisténcia de ponta (f)
30 T T T T W [T [ Capacidade de carga atrito lateral (f)
32| OO o i
B T T W [T T pedoPauoCostaVeloso 4385/ 2001 6386 2555
OO OOy O O Aoki-veloso 2358 2343 4702, 2351
35 (D OO g O Decourt-Quaresma ~ 204,6, 1649  369,5 1986
BV T T T T AbertoHenriques Teixera~ 207,9| 84,8 2927 1464
3IM T T T T ubanoRodrigues Alonso 2288/ 96,5 3253 1627
0 0 B L
26| WD PO P T Média dos processos ~ 263,2 1561  419,3 199,
2| MO OOy CEay O
26| WD OO D D
261\ W R o O
3[R O R R
2 [ W o O R
0 I 0 L
2 (M O R RO
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A carga maxima nas estacas destes apoios é de 72.7t, a camada resistente, areia variando de fina a
grossa, pouco compacta, tem espessura de 30.0m, tem capacidade suficiente para absorver a carga

da estaca. H4 uma camada mole de 3,0m de profundidade.

ESTIMATIVA DE RECALQUE

METODO DA NBR-6122/2010
Ar=(P x L)/(A x E) + D/30

P — carga de ruptura convencional

L — comprimento da estaca em cm

A — area da segao transversal da estaca (estrutural)
E — mddulo de elasticidade do material da estaca

D — diametro do circulo circunscrito a estaca

’f: P{calga)
i ¥/ >
D/30
—t ¢
PxL + D
5 ¢ / AXE 30
?
“g_ Curva P x A
ff {ensaio)
Y

Carga de Ruptura Convencional

Carga de ponta da estaca (ruptura) Pp=2x(156.1/419.3)x72.7=54.1t
Carga lateral da estaca (ruptura) PI=2x(263.2/419.3)x72.7=91.4

Ar=(54.1 x 14.0)/(0.0128 x 19500000) + 0.42/30  Ar=4,30 cm
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METODO DE ZEECAERT
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Expresséo de recalque do método—6=0.85xdxEZMzixAczi( pagina 318)

d=120 cm— diametro do circulo circunscrito

Ap=3.14x1.22/4=1.13 m2 — &rea da ponta da estaca

Np=3x54.1=162.3 t— carga de ponta

Aczi=1.5XxNpx(cos&)**/(2nxz2)— pressdo no sub-solo (pressdo que ocorre em solo que nédo pode se

deslocar horizontalmente) pag. 90

Mzi= Cox{zc) "—(cm2/kg) pagina 29
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oc=(1+2xk0)xPv/3— pressao de confinamento efetiva pagina 29

PV=2.0 kg/cm? —>(SPT=28 tabela 9 pag. 7) pressao efetiva

C0=2.5x10"2—pag 29abela 3.1

n=0.45— (pag 29 tabela 3.1)

kO=1-sen¢$=0.398 (pagina 29)

$=25° +15xDR¢=37°—(pagina 10 ou grafico 6 da pagina 5)

DR=80%— (densidade relativa para areias)

0Cc=(1+2x0.398)x2.0 ©c=3.59kg/cm?2

Mzi=2.5x1073x3.59~%**Mzi=14.06x10~*cm2/kg

z Mz Ac d (cm)
1.20 14.06x1073 0.897 *
2.40 14.06x103 0.224 0.32
3.60 14.06x1073 0.099 0.14
4.80 14.06x1073 0.054 0.08
6t=0.54 cm

O método recomenda que a primeira camada, em estacas cravadas, ndo seja considerada por

ter sido previamente comprimida
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METODO DE VESIC

Este método tem como objetivo determinar o recalque da base da estaca em solo granular, através

da expressao

pb=CwxQp/(1+DR?)xBxqu

Qb=54.1.0t — carga na ponta da estaca

B= 120 cm — didmetro do circulo circunscrito

quz% xyxBXNy — pressdo de ruptura do solo no ponta

Cw=0.04 — coeficiente para estacas cravadas ( pagina 324)
DR=80% — densidade relativa ( grafico 9 pagina 7)
Tensédo de ruptura na ponta da estaca

Ny=66.19 — (tabela 4.2 pagina 47 com ¢=37%)

qu=§x1.8x1.20x66.19 qu=71.5 t/m2

pb=0.040x162.3/(1+0.80%)x1.20x71.5 pb=4.60 cm

METODO DE POULOS

Este método tem como objetivo determinar o recalque da base da estaca em solo granular,

considerando a carga de ruptura de ponta e lateral de cada estaca do grupoatravés da expressao

pu=$beuxanG + (Pbu-—2% yx—t

(I-BY EpxAp
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Pbuxn=162.3t — carga de ruptura da ponta do grupo de estacas

Psuxn=274.2t — carga de ruptura de atrito lateral do grupo de estacas

d=0.42 m — didmetro do circulo circunscrito de uma estaca

n=3 — quantidade de estacas

3=0.37 —parcela da carga vertical transmitida a ponta da estaca
RG=0.80 — fator de reducgéo do grupo de estacas (pagina 328figura 280)

I=11xRkxRhxRb — fator de influéncia

11=0.07 — fator de influéncia para uma estaca incompressivel
(pagina 310 figura 270- funcédo de 1/d=14/0.42 e db/d=0.42/0.42)

Rk=2.2  — fator que corrige o efeito de compressibilidade da estaca
(pagina 320 figura 271)

Este fator é funcéo dos seguintes coeficientes:

_Er
a)K-Esx RA

Ep=19500000 t/m? —maodulo de elasticidade da estaca
Es=9100 t/m? — moddulo de elasticidade do solo ( pagina 31  tabela 3.4)
RA=Ae/Acc —Ae (area da estaca) e Acc(area do circulo circunscrito)
RA=0.0128/0.1385RA=0.10 K=(19500000/9100) x 0.10 k=214
a) I/d =14.0/0.42 1/d=33 Rk=2.2
Rh=0.85 —fator que corrige o efeito da presenga de uma camada incompressivel abaixo da
ponta da estaca (pagina 320 figura 272 — fung&o de I/d e I/lh onde h é a profundidade da

camada incompressivel)

I/d=33 1/h=14/35 |/h=0.4
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Rb=0.8 —fator que corrige o efeito da presenca de uma camada menos compressivel abaixo

da ponta daestaca (pagina 320 figura 273 — funcéo de I/d, k e relacdo Eb/ES)
I/d=33 k=214 EDb/Es=19500000/9100 Eb/Es=2143 Kb=0.8

[=0.07 x2.2x0.85x0.8 1=0.105

2742 14.0

0.105 )
(0.105—0.37Y 19250000x0.1385

pu= x163.2x0.80 + (163.2
91 00x0.42

pu=0.96 cm
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3.3.4.8 Apoio 22

Estes apoios recebem as cargas do vdo metélico de aproximadamente 90 dos vaos adjacentes em

vigas pré-moldadas. A fundagéo para estes apoios é em estacas escavadas, ancoradas em rocha.

Peso da estaca N=2.5x1.33x43=143 t
Carga maxima na estaca devido ao vao pré-moldado N=178t
Carga maxima na estaca devido ao vao metalico N=473t
Carga maxima total na estaca N=794 t

a) Verificacdo em Solo

SM-07
Tipo de Estaca (" Premoldada [concreto o aga) . 2 {_
ok (" Franki 1
ISR (" Hélice Contfnua e %H i
Sondagem (W) Escavadas sem revestimentos 3 { 25
i g g § g g g (" Escavadas com revestimentos oulama 5 ]31
£ g E E; g :E:" g Ei (" Hallow Auger ? o il
3 & o= E 3 22 Z 'EE (" Raiz 8 2.1‘
s 3 25
L S A N I A W } 10 23
#J-rr-rrrrrer Comprimento total da estaca {m) 1 )3‘
BT rrrrrer 200 m 5 A
P2 N I I O A N A T ok 14 10
NOooooooW O Diametro segéo circular * 15 2
WNOOOOCOWMDO 1300,0 mm 18 2
00000 ORI £ il
A\ rrr-rr-r-wvwr Volume base alargada (Franki) (L) 13 2
X O00000C0MO litros 20 23
BCCCCrrer 2 Be eyl
ooV @o Tipo de carregamento "P.P.C.V" 52 i
A0 0000 0MO Compresso * i
il sl sl i =l sl - & % T— 2
WOorooo-o oW O Resultado dos "processos” B 3
2000 0COF O 2 ﬂ
B OO OOV Carga admissivel da estaca () :3 \\ﬁ | o
25 T C C T T W I Capacidade de carga total da estaca (1] 0 T 50
2T T T T T I W I |Capacidadede carga resisténcia de ponta (f) 3 80
2/ T T T T T W [T Capacidade de carga atrito lateral it) & f
2AO000C0CO0MO ;i :2
3\ MODODODOODO PedioPaulo Costavelloso  673,2| 510,22 11834| 4734 35 il
(M OCOCCOOMO Aokiveloss 6229 1769,8 23927 1196,3 £ 4l
MO0 0O0 00D DecoutQuaesma 5361 11680 17041 7044 33 :j
2/ MIOCCLCLCOLCOIO Alberto Henriques Teiveira  1089,6| 12779 2367,6| 10459 3 50
7L O W A A e Urbano Rodrigues Alonzo 984,7 ??7,1 17719 885,9 40 50
- I I O A I W T o 6
BOOOOCOFD Médadosmacessos  793,3) 11006 18839 861,2 ¥ o

Embora o comprimento da estaca cravada em solo seja suficiente para absorver a carga maxima de

794 t, o item 8.2.1.2 da NBR-6122/2010, exige que a carga o atrito lateral absorva 80% da carga
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total, mas como demonstra a tabela, a carga lateral absorvida pelo solo tem valor de
gl=783.3/2.0=392.0 t, que corresponde a 392x100%/794=49.4%.

Para que a NBR-6122 seja atendida sera necessario cravar a estaca na rocha

b) Verificacdo em rocha

Para a estimativa da profundidade da estaca na rocha sera utilizado o método proposto Poulos e

Davis, que consiste nas expressdes a seguir relacionadas.

Resistencia de ponta gp=( 0.2 ou 0.5)xquc, onde qucrepresenta a resisténcia a compressao simples

da rocha

Para a rocha em questao, arenito (rocha sedimentar), variando de muito alterada a alterada, sera
admitido quc= 15MPa ou 1500 t/m2 , assim o valor da resisténcia de ponta sera:
gp=0.35x1500gp=525 t/m?2

Resistencia lateral ql=0.05 x qucqgl=0.05x1500=75 t/m2<= Fck/20

Resisténcia de ruptura da rocha Qult=Apxqgp + Alxql=1.33x525 + 4.08x75xI

Devido a reduzida quantidade de ensaios em rocha de diversos tipos o coeficiente de seguranca
recomendado deve ser igual 3

Resistencia admissivel sera:Qadm=Quilt/3

Qadm=(1.33x525 + 4.08x75XI)/32751t 1=5.1m

O item 8.2.1.2 estabelece que carga admissivel obedeca a expressao Qadms<1.25 QI (atrito lateral) ,
para estacas escavadas, assim adotando |1=6.5m tem-se:

QI=4.08x75x6.5/3=663.0 t , que corresponde a 663.0x100%/794.0=83%

Qadm=132.0+663=795t Qadm=1.25x663=829 t
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3.3.4.9 Apoio 23

Peso da estaca N=2.5x1.33x23=76t
Carga méxima na estaca devido ao vao pré-moldado N=178t
Carga maxima na estaca devido ao vao metalico N=473t
Carga méxima total na estaca N=727t

a) Verificagdo em Solo

SM-8
Tipo de Estaca " Premoldada (concreto ou aco) ; /__
ok " Franki 14
Tipo do solo E (. Hélice Continua E "‘L\\ d
E 34 %)
Sondagem 7 (¥ Escavadas sem revestimentos 44 37
E g § § g ﬁ E (" Escavadas com revestimentos ou lama Z : 172=
e E E 5 @ E f; g (C Hollow Auger 7] '31
U Z = 2 B @ <= < < < 9 4 3B

1 rrrrrnr¥r ak R 3
0000 C0OEC MO Comprimento total da estaca {m) 1; ; i
wrrrrrrrmer 14,0 m 1 |
nrrrrrrrmw~r ol 14 ] e S P8 B |
A OO0 0000 WFE Diametro segao circular N 15 4 &0
¥ OOOOOD0O®DO 1300,0 mm L &
W OOOOOOR O ) o
¥rrrrrrrmwr Volume base alargada (Franki) (L) g 50
wrrrrrrmw~wr litros 20 A &
¥ OOOCOOOREDO @ o
KT/ O I i i R i R Tipo de carregamento "P.P.C.V" i i
¥ OOOODOODO®DO Compresséo ) 2 &
wrrrrrreEr 20 &
LU o i ) i Resultado dos "processos” B %!
OO OCOCOFR = B
60 T T T T T T W Cagaadmissivel da estaca i) 5 ) 50
60 T T T T T T T W Capacidade decargatotal da estaca (f) 30, 4 0
60 T T T T I T r W Capacidade de carga resisténcia de ponta (f) 4 &0
60 O T T T T I [ ¥ Capacdade de carga atito Iateral {f) i "q
W-rCTrrrrw 8 i
60 T T T T T T T W PedoPauioCostavelose 391,00 6387 10297 4119 35+ 50
B Crrrrrrr-w Lokiveloso 365,00 17698 21347 10674 Ha &
1V I R A i W Decout-Quarszma  310,8) 12388 15496/ 5488 z; : zi
B0 T T T T T T T W iberoHeniguesTeixsiia  630,6) 14824 21129 7910 g J &0
60 - rrrrr-e Urbane Rodrigues Aonze 579,9]  971,6  1551,5) 7248 40 4 0
P e A I I T a N

O comprimento da estaca cravada em solo ndo é suficiente para absorver a carga maxima de 701 t.
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b) Verificacdo em rocha

Para a estimativa da profundidade da estaca na rocha serd utilizado o método proposto Poulos e

Davis, que consiste nas expressdes a seguir relacionadas.

Resisténcia de ponta qp=( 0.2 ou 0.5)quc, onde quc representa a resisténcia a compressao simples

da rocha

Para a rocha em questdo, arenito (rocha sedimentar), variando de muito alterada a alterada, sera
admitido quc= 15MPa ou 1500 t/m?, assim o valor da resisténcia de ponta sera:
gp=0.35x1500gp=525 t/m?2

Resisténcia lateral gl=0.05xqucql=0.05x1500=75 t/m2<= Fck/20

Resisténcia de ruptura da rocha Qult=Apxqgp + Alxql=1.33x525 + 4.08x75xI

Devido a reduzida quantidade de ensaios em rocha de diversos tipos o coeficiente de seguranga

recomendado deve ser igual 3

Resisténcia admissivel sera:Qadm=Qult/3

Qadm=(1.33x525 + 4.08x75XI1)/32727t 1=4.85 m

O item 8.2.1.2 estabelece que carga admissivel Qadm<1.25 QI (atrito lateral), para estacas
escavadas, assim adotando [=6.0m tem-se:

QI=4.08x75x6.0/3=612.0 t , que corresponde a 612.0x100%/7271.0=84%

Qadm=115.0+612=727t Qadms1.25x612=765 t
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3.3.4.10 Apoio 24

SM-08 e SM-09

Qadm=132.0+663=795t Qadms=1.25x663=829 t

As estacas deste apoio, devido a reduzida camada de solo, sera verificada apenas para o

embutimento na rocha

Peso da estaca N=2.5x1.33x10.5.0=35t
Carga méxima na estaca devido ao vao pré-moldado N=214t
Carga méxima total na estaca N=249t

Para a estimativa da profundidade da estaca na rocha serd utilizado o método proposto Poulos e

Davis, que consiste nas expressdes a seguir relacionadas.

Resisténcia de ponta qp=( 0.2 ou 0.5)quc, onde quc representa a resisténcia a compressao simples

da rocha

Para a rocha em questdo, arenito (rocha sedimentar), variando de muito alterada a alterada, sera

admitido quc= 15MPa ou 1500 t/m2 , assim o valor da resisténcia de ponta sera:

gp=0.35x1500gp=525 t/m?2

Resisténcia lateral gl=0.05xqucql=0.05x1500=75 t/m2<= Fck/20

Resisténcia de ruptura da rocha Qult=Apxqgp + Alxql=x525 + 4.08x75xI

Devido a reduzida quantidade de ensaios em rocha de diversos tipos o coeficiente de seguranca
recomendado deve ser igual 3

Resisténcia admissivel sera:Qadm=Qult/3Qadm=(1.33x525 + 4.08x75XI1)/32249t 1=0.0 m

O item 8.2.1.2 estabelece que carga admissivel Qadm<1.25 QI (atrito lateral) , para estacas

escavadas.

QI=4.08x75x2.0/3=204.0 t que corresponde a 204/249x100%=82%
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Qadm=45+204=249t Qadms1.25x204=255t

Como a rocha neste apoio apresenta uma grande declividade, adotaremos uma profundidade de

cravacao de 4.0m, ocasionado desta forma um valor superior a carga aplicada

3.3.4.11 Apoio 25

SM-09

As estacas destes apoios, devido a reduzida camada de solo, serd verificada apenas para o

embutimento na rocha

Peso da estaca N=2.5x1.33x4.0=13 t
Carga méxima na estaca devido ao vao pré-moldado N=178t
Carga maxima total na estaca N=191t

Para a estimativa da profundidade da estaca na rocha sera utilizado o método proposto Poulos e

Davis, que consiste nas expressdes a seguir relacionadas.

Resistencia de ponta qp=( 0.2 ou 0.5)quc, onde quc representa a resisténcia a compressao simples

da rocha

Para a rocha em questéo, arenito (rocha sedimentar), variando de muito alterada a alterada, sera

admitido quc= 15MPa ou 1500 t/m?, assim o valor da resisténcia de ponta sera:

gp=0.35x1500gp=525 t/m?2

Resisténcia lateral gl=0.05xqucql=0.05x1500=75 t/m2<= Fck/20

Resisténcia de ruptura da rocha Qult=Apxgp + Alxql=1.33x525 + 4.08x75xI

Devido a reduzida quantidade de ensaios em rocha de diversos tipos o coeficiente de seguranca

recomendado deve ser igual 3

Resisténcia admissivel sera:Qadm=Qult/3

Qadm=(1.33x525 + 4.08x75X1)/32191t 1=0.0 m
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O item 8.2.1.2 estabelece que carga admissivel Qadm<1.25 QI (atrito lateral) , para estacas

escavadas.

QI=4.08x75x2.0/3=204.0 t

Qadm=191t Qadms=1.25x204=255t

Como a rocha neste apoio apresenta uma grande declividade, adotaremos uma profundidade de

cravacao de 3.0m, ocasionado desta forma um valor superior a carga aplicada

3.3.4.12 Calculo da armacao das estacas dos apoios 24 e 25
Nd=1.5*249 Nd=373.5t v=373.5/0.85*1428*1.4> v=0.32 w=0 As=AsS;;,=0.5%*15386=76.9 cm?
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