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MEMORIAL DE LINHA DE VIDA - R00
Camara Municipal de Sumare/SP.
Projeto de Reforma da Cobertura.

Meméria de célculo para dimensionamento de linha de vida horizontal
para realizacdo de trabalho em altura.

1 — Objetivo

O presente documento tem por objetivo apresentar o memorial de calculo do um sistema de linha de vida horizontal
para realizagdo de trabalho em altura, bem como definir recomendacdes para a instalagdo do sistema.

2 — Metodologia

O trabalho seguiu as seguintes etapas:

2.1 - Levantamento dos desenhos.

2.2 — Calculo dos cabos e definigdo dos acessorios.

3 — Memdrias de calculo

0O dimensionamento da linha de vida segue as seguintes premissas:

3.1 — Reduzir a consequéncia de uma queda ou até mesmo eliminar o risco.

3.2 — Possibilitar o deslocamento seguro dos colaboradores durante a substituigio da cobertura metélica.
Memorial de Calculo

Variaveis definidas:

s Cabo de ago ABNT 6x19 (Alma de ago) @ 3/4” (19,00mm)
e« Massa: 1.496 =>1.50 kg/m
e Flecha minima = 441mm
e Vido Méximo = 14.700mm
Calculo da reagdo devido ao peso proprio do cabo:

RC=m.L*/8.F

Onde:

RC = Reacdo nos apoios devido ao peso do cabo
L = V3o livre entre os apoios

f = Flecha minima em metros

RC =92 kgf



Calculo da reagdo horizontal:

MEMORIAL DE LINHA DE VIDA - R00
Camara Municipal de Sumaré/SP.
Projeto de Reforma da Cobertura.

Onde RH € a reacdo na horizontal, N é o nlimero de pessoas que trabalhardo simultaneamente na linha de vida, P € o
peso do colaborador somando seu EP| e ferramentas P=150kg, a fator de impacto a=2 e @ € o dngulo formado entre
formado entre uma linha imaginaria que passa pelos dois pontos de apoio e a inclinagdo do cabo.

Rh=N.P.a/2.Tg.9

Rh=3 x 150kg x 2 / 2 x (0,441/7,35)

Rh = 7.500kgf

Tragdo no cabo

Te=Rh+Rc

Tc = 7592kgf

Fator de seguranca

Onde Tr é a tragdo de ruptura minimaeTcéa reagdo no caboz

Fs=Tr/Tc

Fs=3,53

Fs > 2 => Logo atende a norma OSHA 1926.502

Caho de ago classe 6x19 - alma de ago

Bx19 Seale 6x25 Filler
1+9+9 1+6+6+12
Carga de Ruptura
D exo Masa Apsow (kg Tmma ()

mm pol IPS EIFS
32 18 0,010 0.65 073
40 842 0063 182 113
48 ane 0,086 1,46 1.64
64 1 0.142 2,68 310
[0 5§16 0.268 . 4.80
us ag 0,352 6,86
1.5 mne 0519 830
130 L3 0,685 1210
15 916 0,868 15.20
180 58" 1.058 1870
19.0 34" 1.486 26,80
20 i 2036 .10
250 1 2,746 47.00
A0 e 3447 §9.00
320 114 4.182 7260
380 A 6009 103.30
420 158 7120 122,00
450 1340 8368 141,00
52,0 g 10,921 183,70

Tr
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Céamara Municipal de Sumare/SP.
Projeto de Reforma da Cobertura.

Célculo da deformagdo no cabo

Para calcular a deformacdo, utilizamos a equagdo de deformacao do catélogo da CIMAF outubro/2000

Classe E (Kgi/mm?)
6x7 9.000 a 10.000
Cahos de ago 6x19 8500 a  9.500
alma de fibra 6x36 7500 a 8500
ax19 6500 a 7.500
Cabos de ago 6x7 10,500 a 11.500 MODULO
alma de ago Bx19 10.000 a 11000 ELASTICIDADE
f x 36 9500 & 10.500
7 fios 14500 a 15500
37 fios 12000 a 13.000
AL=PxL/ExAm
Onde:
AL — Deformacao Elastica
P —Carga aplicada
L — Comprimento do cabo (vdo)
E — Modulo de Elasticidade = 11.000 kg/mm?
Am — Area metélica => Am = Fx d?
Construgao do cabo de ago ou cordoalha Fator “F"
8%19 Seale, 8x25 Filler 0,359
MingPac 0,374
6x7 0,395
Bx19 M 0,396
B6x31/ 6x36 / 6x41 Warrington Seale 0.410
£x19 Seale 0.416
6x25 Filler 0.418
18x7 Resistente a Rotagao 0,426
Cordoalha 7 Fios 0,589
Cordoalha 37 Fios 0.595
Cordoalha 19 Fios 0,600

Am=Fxd?

Onde, F é o fator de multiplicagdo que varia em funcio da construgéo do cabo de ago divulgado pelo fabricante, d & o
didmetro nominal do cabo em milimetros.

Am= 0,416 x (19mm) 2

Logo Am= 150.176mm?




MEMORIAL DE LINHA DE VIDA - R00
Camara Municipal de Sumaré/SP.
Projeto de Reforma da Cobertura.

Substituindo na equagdo da deformagdo, tem-se:
Al=7592kgf x 14.700 / 11.000 x 150.176mm?
Logo AL = 67,55 => AL = 68mm

Calculo da flecha maxima

Sen @ = Fmin / (Le/2)

Sen @ = 441/ (14.700/2)

Sen @ =0,06

@ =3,44°

Lc =14726,00mm

Cabo solicitado a esforgo

Lf =Lc+AL

Lf = 14794,00mm

Calculo da flecha méxima

fmax = V{(L/2)* - (L/2)?)

fmax = V((14794/2) - (14700/2)?)

Logo fmax=

fmax = 832,53mm

Crimpagem do cabo de ago
A clipagem do cabo de ago serd realizada com a base do grampo colocada no trecho mais comprimido do cabo

(aquele que vai em diregdo ao olhal), conforme ilustracdo abaixo:

114
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Seguir a tabela abaixo para a gquantidade de grampos:

QUANTIDADE DE GRAMPOS PARA CADA DIAMETRO DO CABO

Diametro do Cabo Grampo Leve Grampo Pesado

) (pol) H_I:ll"?e!'(l de | Espacamento Numere de Egpacamento
Grampos Minimo {mm) Grampos fmime (mm)

4.8 3/16" 3 30 2 329

6,4 1/4” 3 38 2 38

8.0 5/16" 4 48 S 48

9.5 3/8" 4 87 2 57

11.5 718" 4 67 2 67

13,0 1/2" 5 76 3 76

16,0 58" = 85 3 95

(R RS . £ —Lld. L. ADOTA

22,0 1/8" 7 133 + 133

26,0 | 7 152 5 152

29,0 1;1/8° N/R N/R 6 172

32,0 1.1/4" N/R N/R Fi 191

35.0 1.3/8" N/R N/R 7 210

38.0 Vg N/R N/R 8 229

Nota: Os grampos deverao ser reapertados apds o inicio do uso do Cabo de Ago.

Recomendagdes

Este projeto foi calculado levando em consideragdo 03 colaboradores trabalhando simultaneamente na linha de vida, ou
seja, torna-se proibido o trabalho com mais de 03 colaboradores conectados a linha de vida simultaneamente. E
importante que esta informagdo fique clara para todos os colaboradores envolvidos na atividade.

No momento da montagem, deve-se conservar a flecha minima de 441mm, pois se solicitado, a flecha atingird um valor
de 832,53mm quando a queda dos 03 colaboradores simultaneamente.

Portanto é importante verificar a distdncia dos anteparos até a posicdo final que o cabo ficaria se solicitado, uma vez que
o cinto de seguranca tem 2400mm de comprimento de talabarte, j considerando a abertura do absorvedor de energia.

E importante também, ndo montar o cabo de aco com flecha menor que 441mm por que assim é aumentado a tracdo
no cabo, podendo comprometer o projeto e a seguranca dos colaboradores.

O acesso 3o local de instalagdo da linha de vida deve ser feito de maneira segura, atendendo aos requisitos legais,
especialmente a NR35.

Referéncias

Norma OSHAS — 1926.,502 — Fall protection systems and practices, — Occupation Safety and Health Administration.
Cabos de aco — Catdlogo CIMAF/2000

Manual técnico de cabos de aco — CIMAF/2009

NORMA ABNT NBR 6327/2004 — Cabos de ago para uso geral — Requisitos minimos.

NORMA ABNT NBR 16325-2 — Protegdo contra quedas de altura parte 2: dispositivos de ancoragem tipo C.
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A
D Sumaré

Relatorios

Data: 29/09/22

1.- DADOS DE OBRA

1.1.- Normas consideradas

Aco dobrado: ABNT NBR 14762: 2010
Acos laminados e soldados: ABNT NBR 8800:2008
Categoria de uso: Edificagdes residenciais

1.2.- Estados limites

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

E.L.U. Aco laminado |NBR 8800: 2008

Deslocamentos Acbes caracteristicas

1.2.1.- Situacdes de projeto

Para as distintas situacdes de projeto, as combinagdes de agdes serdo definidas de acordo com os seguintes

critérios:

- Com coeficientes de combinacao

Z Y58k + ¥pP + Yar ¥ Qi + Z Yo PaQy
IS

i1

- Sem coeficientes de combinacdo

E YG;GM +vpP + E?Q-Qk-

jat

- Onde:

Gy
Py
Q
Yo
Ve
Yoo
Yai
We.
WYa,i

ixt

Acdo permanente

Accio de pré-esforgo

Acdo varidvel

Coeficiente parcial de seguranca das agdes permanentes

Coeficiente parcial de seguranca da accao de pré-esforgo

Coeficiente parcial de seguranga da agao variavel principal

Coeficiente parcial de seguranca das acoes variaveis de acompanhamento
Coeficiente de combinacgdo da acdo varidvel principal

Coeficiente de combinagdo das agdes variaveis de acompanhamento

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

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

Pagina 2
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Relatorios

Data: 29/09/22

Normal
Coeficientes parciais de seguranca (y) Coeficientes de combinagdo ()
Favoravel Desfavoravel Principal (vy,) | Acompanhamento (y,)
Permanente (G) 1.000 1.250 - -
Sobrecarga (Q) 0.000 1.500 1.000 0.500
Vento (Q) 0.000 1.400 1.000 0.600

E.L.U. Aco laminado: ABNT NBR 8800:2008

Normal
Coeficientes parciais de seguranca (y) Coeficientes de combinacgdo ()
Favoravel Desfavoravel Principal (y,) | Acompanhamento (y.)
Permanente (G) 1.000 1.500 - -
Sobrecarga (Q) 0.000 1.500 1.000 0.500
Vento (Q) 0.000 1.400 1.000 0.600
Deslocamentos

Agdes variaveis sem sismo
Coeficientes parciais de seguranga (y)
Favoravel Desfavoravel
Permanente (G) 1.000 1.000
Sobrecarga (Q) 0.000 1.000
Vento (Q) 0.000 1.000

2.- ESTRUTURA

2.1.- Geometria
2.1.1.- Nos
Referéncias:

A, A,, A Deslocamentos prescritos em eixos globais.
0, 0,, 0, Rotagdes prescritas em eixos globais.

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




Data: 29/09/22

D Relatorios
Sumare
Noés
Coordenadas Vinculo ¢/ exterior
Referéncia X Y Z Vinculacdo interna
(m) | (m) | (m) || % [%|% %5 i
N1 0.000 [-29.900(0.000| X | X | X [X|X|[X Engastado
N2 0.000 |-29.900|0.359 |- |- |=-|=|~-]|~ Engastado
N3 6.200 [-29.900{1.450| - |~ |- |~ |~ |~ Engastado
N4 12.400(-29.900(0.359 |- [- |- |~-[-] - Engastado
N5 12.400(-29.900/0.000 | X | X | X [ XX | X Engastado
NG 1.575 |-29.900|0.000 | X | X | X [ X |X |X Engastado
N7 1.575 |-29.900(0.636| = | = | = [=-|=-|~= Engastado
N8 3.150 |-29.900(0.000 | X | X | X [X | XX Engastado
N9 3.150 [-29.900|0.913) - | = | =|=|~=| - Engastado
N10 4,675 |-29.900|0.000 | X | X [ X | X |X | X Engastado
N11 4,675 1=29.900(1.182| = | = [= |« | = | = Engastado
Ni2 6.200 |-29.900|0.000 | X [ X | X [ X |X[X Engastado
N13 7.725 |-29.900|0.000 | X | X [ X | X | X |X Engastado
N14 7.725 |-29.900|1.182| - [~ |- |-|- |- Engastado
N15 9.250 [-29.900|0.000 | X [ X | X |X|X|X Engastado
N16 9.250 |-29.900|0.913| - |- |- |[-|~- |~ Engastado
N17 10.825|-29.900|0.000 | X [ X | X | X | X |X Engastado
N18 10.825(-29.900/0.636| - | - |- |-~ |~ Engastadoe
N19 0.000 [-24.810|0.000| X | X | X | X |X Engastado
N20 0.000 |-24.810|0.359| - [ = |- |~-|~-1|- Engastado
N21 6.200 |-24.810|1.450) - |- |- |~-|~-|~- Engastado
N22 12.400|-24.810(0.359| - [ - |- |- |- |- Engastado
N23 12.400|-24.810|0.000 | X [ X | X | X | X | X Engastado
N24 1.575 [-24.810|0.000 | X | X | X | X[ X X Engastado
N25 1,575 |-24.810(0.636( - |- [-|=-|- |- Engastado
N26 3.150 [-24.810(0.000 | X [ X | X | X | X |X Engastado
N27 3.150 |-24.810{0.913} = | = | = |=|*| " Engastado
N28 4,675 |-24.810|0.000 | X [ X [ X | X | X |X Engastado
N29 4,675 (-24.810(1.182| - |- |- |- |- |~ Engastado
N30 6.200 |-24.810(0.000| X [ X | X | X |X|X Engastado
N31 7.725 |-24.810(0.000 | X [ X [ X | X | X | X Engastado
N32 7.725 |-24.810|1.182| - |- |- |-~ |- Engastado
N33 9.250 {-24.810|0.000 | X | X [ X | X |X|X Engastado
N34 9,250 [-24.810(0.913| - | - |- |- |- |~ Engastado
N35 10.825(-24.810(0.000 | X | X | X | X | X |X Engastado
N36 10.825(-24.810|0.636( - |- |- |- |- |- Engastado
N37 0.000 [-19.8800.000/ X XX (XX Engastado
N38 0.000 |-19.880|0.359| - |- |- |-|-|- Engastado
N39 6.200 (-19.880(|1.450| - |- |- |-|~-|~- Engastado
N40 12,400|-19.880|0.359| - (- [~ |- |- |~ Engastado
N41 12.400(-19.880(0.000 | X | X [ X | X | X | X Engastado
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Data: 29/09/22

D Relatorios
Sumaré
Nas
Coordenadas Vinculo ¢/ exterior
Referéncia (:1) (:1) (nzﬂ alalalelele. Vinculacdo interna
N42 1.575 |-19.880|0.000 | X [ X [ X [ X |X|X Engastado
N43 1,575 |-19,880(0.636| - | - | = | =]~ |~ Engastado
N44 3.150 |-19.880|0.000 [ X | X [ X | X[ X | X Engastado
N45 3.150 |-19.880/0.913| - | - |- |=| =]~ Engastado
N46& 4,675 1-19.880/0.000 | X | X [ X [ XX | X Engastado
N47 4,675 |-19.880|1.182| - | - |- |-|-| - Engastado
N48 6.200 |-19.880(0.000| X | X | X | X | X [X Engastado
N49 7.725 |-19.880(0.000 | X [ X | X | X[ X | X Engastado
NS0 7.725 (-19.880|1.182| - |- |~-|-|- ]|~ Engastado
N51 9,250 |-19.880|0.000 | X | X | X [ X | X |X Engastado
N52 9.250 {-19.880|0.913| - |=|={=|= |~ Engastado
N53 10.825(-19.880|0.000| X | X XXX Engastado
N54 10.825|-19.880|0.636| = |- |~ |=|-| = Engastado
N55 0.000 |-14.900|0.000| X | X | X Engastado
N56 0.000 [-14.900|0.359| - |- |- |-|-|~- Engastado
N57 6.200 [-14.900)1.450| - |- |- |-|~- |~ Engastado
N58 12.400|-14.900(0.359| = | = |- |- |- |~ Engastado
N59 12.400(-14.900|0.000 { X | X | X | X | X | X Engastado
N6&0 1.575 |-14.900|0.000 | X [ X | X | X | X |X Engastado
N6l 1,575 |-14.900|0.636| = [ = |- |-~ |- Engastado
N62 3.150 |-14.900/0.000 | X [ X [ X (X | X | X Engastado
NB3 3.150 |-14.900|0.913| - | - |- |- |- |- Engastado
NE64 4,675 |-14.900(0.000| X | X XX Engastado
N65 4.675 |-14.900|1.182| - |- |- |- |- |~ Engastado
N66 6.200 |-14.900|0.000| X [ X [ X | X [X|X Engastado
N67 7.725 |-14.900|0.000 | X | X | X | X | X |X Engastado
N68 7.725 |«14.900{1.182| =~ | = |~ | = |~ |™ Engastado
NG9 9.250 |-14.900(0.000 | X | X [ X | X[X X Engastado
N70 9.250 [-14.900(0.913| - |- |~-|-|- |~ Engastado
N71 10.825(-14.900|0.000 | X | X | X | X | X |X Engastado
N72 10.825|-14,900(0.636( - |- |- [- |- |- Engastado
N73 0.000 | -9.910 |0.000| X X X Engastado
N74 0.000 | -9.910 |0.359| - (- |- |- |- |~ Engastado
N75 6.200 | -9.910 |1.450| - |- |- |-|~-|~ Engastado
N76 12.400( -9.910 |0.358 | - |~ |- |- |- |~ Engastado
N77 12.400/( -9.910 |0.000| X | X | X | X | X |X Engastado
N78 1,575 | =9.910 [0.000! X | X | X [ XXX Engastado
N79 1,575 | -9.910 [0.636| - |- |- |- |- ]|~ Engastado
N80 3,150 | -9.910 {0.000| X | X | X [ X |X|X Engastado
N81 3.150 | 9,910 (0.913| - |- |~ |=|=|~- Engastado
N82 4.675 | -9.910 [0.000| X | X | X |X|X|X Engastado
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Data: 29/09/22

b Relatorios
Sumaré
Nos
Coordenadas Vinculo ¢/ exterior
Referéncia X % = Vinculagdo interna
(m) | (m) | (m) |%[%|% %% g
N83 4,675 | -9.910 (1,182~ |- |=|=-|~- |- Engastado
N84 6.200 | -9.910 |0.000| X | X [ X |X|X|X Engastado
N85S 7.725 | -9.910 |0.000| X [ X | X | X[ X |X Engastado
N86 7.725 | =9.910 |1.182( - |- |- |[-|-| - Engastado
N87 8.250 | -9.810 |0.000| X | X [ X | XX |X Engastado
N88 9.250 | -9.910 |0.913| - |- |- |-|~- |~ Engastado
N89 10.825| -9.910 |0.000( X | X [ X | X[ X [X Engastado
NSO 10.825| -9.910 |0.636| - |- | = |~ |~ |~ Engastado
N91 0.000 | -4.980 |0.000| X | X [ X | X [X X Engastado
N92 0.000 | -4.980 (0.359| - |- |-|-|-]|~- Engastado
NS3 6.200 | 4,980 |1.450| == |=1=|=[= Engastado
N94 12.400| -4.980 (0.359| - [~ |=|=|~-|~- Engastado
N95 12.400| -4.980 [0.000| X | X | X | X [X|X Ehgastado
NS6 1.575 | -4.980 |0.000| X [ X [ X [X|X X Engastado
N97 1.575 | -4,980 |0.636| - |- |- |[-|~-|~- Engastado
N98 3.150 | -4.980 (0.000| X [ X [ X | X[ X|X Engastado
N99 3.150 | -4.980 |0.913| -~ [~ |- |-~ |~ Engastado
N100 4,675 | =4.980 [0.000 | X | X | X | X |X|X Engastado
N101 4,675 | -4.980 |1.182| - |- |- |- |-|~- Engastado
N102 6.200 | -4.980 [0.000| X | X [ X | X|X|X Engastado
N103 7.725 | -4,980 [0.000 | X | X | X [ X | XX Engastado
N104 7.725 | -4.980 |1.182| - |- |- |-]|~-]|~ Engastado
N105 9.250 | -4.980 [0.000| X | X | X | X|X|X Engastado
N106 9.250 | -4.980 |0.913| - |- |=|=|~- |~ Engastado
N107 10.825| -4.980 |0.000 | X [ X | X [ X[ X [X Engastado
N108 10.825| -4.980 |0.636| = |- |- |-|- |- Engastado
N109 0.000 | 0.000 |0.000| X | X | X |XIX}|X Engastado
N110 0.000 | 0.000 |0.359|=-|-|-[-|-]|"- Engastado
N111 6.200 | 0.000 [1.450| - |-|-|-|-|~- Engastado
N1i12 12.400| 0.000 |0.359(-|-|~-|-|-|- Engastado
N113 12.400| 0.000 |0.000| X [ X | X |X|X|X Engastado
N11i4 1,575 | 0.000 |0.000| X [ X | X [X|X]|X Engastado
N115 1.575 | 0.000 |0.636|-|-|-|-|-|- Engastado
N116 3.150 | 0.000 |0.000| X | X [X | X|X|X Engastado
N117 3.150 | 0.000 (0.913|-|-|-|-|~-|~ Engastado
N118 4,675 | 0.000 |0.000 (X | X [X|X[X]|X Engastado
N119 4675 | 0.000 |1.182)-!=|=-|=-1-1~- Engastado
N120 6.200 | 0.000 |0.000| X [ X X [X|X|X Engastado
Ni21 7.725 | 0.000 [0.000|X | X [ X [X|X|X Engastado
N122 7.725 | 0.000 |1.182|(-|~-|~-|-|-|"~- Engastado
N123 9.250 | 0.000 [0.000| X | X | X |X|X|X Engastado
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A F =
D Relatorios
Sumaré Data: 29/09/22

Nos
Coordenadas Vinculo ¢/ exterior
Referéncia X Y Vinculagdo intern
m | | e [ S]] 4] o] i a
Ni124 9,250 | 0.000 |0.913|-|~-|-|-|~-|~- Engastado
N125 10.825| 0.000 [0.000| X | X | X |[X[X|X Engastado
N126 10.825| 0.000 [(0.636|- |- |- |-|-|~- Engastado
N127 6.200 |-29.900|2.051| - |- |-|=|- |~ Engastado
N128 6.200 |-24.810{2.051} - | -1~ |(~-{=|~ Engastado
N129 | 6.200 |[-19.880|2.051|-|-|-|-|-|~- Engastado
N130 6.200 |-14.900|2.051| - |- [~ |-|- |~ Engastado
N131 6.200 | -9.910 [2.051 (- |- |- |-|- |~ Engastado
N132 6.200 | -4.980 |2.051| - |~ |(~-|[-|-]|"- Engastado
N133 5.200 | 0.000 [2:051| -]~ |=]=|=]~= Engastado
N134 6.318 1-29.900(1.429} = | = | =|=|=|" Engastado
N135 6.318 |-24.810|1.429| - |- |- |- |- |~ Engastado
N136 6.318 |-19.880|1.429| - |- |- |-|-|~- Ehgastado
N137 6.318 (-14.900|1.429| - |- |- |- |- |~ Engastado
N138 6.318 | -9.910 |1.429| - |- |- |-|[- |~ Engastado
N139 6.318 | -4.980 [1.429| - |~ |- |- |- |~ Engastado
N140 6.318 | 0.000 [1.429| - |- |~=|-|- |~ Engastado
N141 6.085 |-29.900|1.429 | - (- |- |~ |~ |~ Engastado
N142 6.085 |-24.810|1.429( - [~ |- |- |- |~ Engastado
N143 6.085 |-19.880|1.429| - |- |-~ |- |~ Engastado
N144 6.085 |-14.900(1.429| - | = |=-{~|-{~= Engastado
N145 6.085 | -9.910 |1.429|- |- |- |-|-]|~- Engastado
N146 6.085 | -4.980 [1.429| -~ |(~-|-|-|"- Engastado
N147 6.085 | 0.000 [1.429| - |=|-|-|~|" Engastado
N148 10.825|-27.350{0.636| - |- |- |-|- |~ Engastado
N149 12.400|-27.350|0.359| - | - |- |- |- |- Engastado
N150 9,250 {-27.350|0.913} = | = |- |=~|=|" Engastado
N1i51 7.725 [-27.350(1.182( - |- |- |-|- |- Engastado
N152 6.318 |-27.350(1.429| - |- |-|=|[-1|~ Engastado
N153 12.400(-22.345|0.359| - |- |- |- |- |~ Engastado
N154 12.400(-17.380|0.359| - |- |- [~ |- |- Engastado
N155 12.400| -7.445 |0.359| - |- |-|-|- 1|~ Engastado
N156 12.400| -2.480 |0.359| - [~ |-|- |- |~ Engastado
N157 6.085 [-27.350(1.429( - [ - |- ||~ |~ Engastado
N158 0.000 [-27.350(0.359| - |- |- |- [~ |~ Engastado
N159 4,675 |-27.350(1.182| - |- |- [-|-|"- Engastado
N160 3.150 |-27.350({0.913| - { - {=[(=(~ |~ Engastado
N161 1.575 [-27.350|0.636| - |- |- |-~ |- Engastado
N162 1,575 |-22.345|0.636| - [ - |- |- |-~ Engastado
N163 0.000 |-22.345(0.359| - |- |=|-|[-|~ Engastado
N164 3.150 |-22.345|0.913| - (- |- |- |- |~ Engastado
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D Sumare

Relatorios

Data: 29/09/22

Nos
Coordenadas Vinculo ¢/ exterior
Referéncia (:1) (:‘) (rﬁ) alalale.le, e Vinculagdo interna
N165 4,675 |-22.345|1.182 | - |- |- |- |- |~ Engastado
N166 6.085 |-22.345(1.429| - |- |- |-|-|~- Engastado
N167 6.318 |-22.345|1.429| - (- |- |-|- |~ Engastado
N168 7.725 |-22.345|1.182| - | - [~ |-|- |- Engastado
N169 9,250 |-22.345|0.913| - | - |- ==~ Engastado
N170 |10.825(-22.345|0.636|-|-|-|-|-|- Engastado
N171 1.575 |-17.380(|0.636(| - |- |- |- |- |~ Engastado
N172 0.000 |-17.380|0.359| -~ |-|-|- |~ Engastado
N173 3.150 |-17.380|0.9143| - |- |- |- |- |- Engastado
N174 4,675 |-17.380(1.182| - |- |- |~ |- |~ Engastado
N175 6.085 |-17.380(1.429) = | = [={=|=|* Engastado
N176 6.318 |-17.380(1.429| = [=|-|=|~ |~ Engastado
N177 7.7258 |-17.38011.182| - | = [ =|[=]=|= Engastado
N178 9,250 |-17.380(0.913| - |- [~ |-~ |~ Engastado
N179 |10.825|-17.380|0.636| - |-|~=|=|-|" Engastado
N180 12.400(-12.450(0.359| - | = |- |[-[- |~ Engastado
N181 |10.825(|-12.450(0.636(-|-|~-|-|- |~ Engastado
N182 9.250 |-12.450(0.913}| - |- |- |=(~- |~ - Engastado
N183 7.725 |-12.45011.182( - |- |- ||~ |- Engastado
N184 6.318 |-12.450|1.429| - |- |- |- |- |~ Engastado
N185 5.085 |-12.4501.429| - |-~ |=-|"~- |~ Engastado
N186 4.675 |-12.450(1.182| - |- |- |-|- |- Engastado
N187 3,150 [-12.450(0.913( - [~ |- |- |- |~ Engastado
N188 1.575 |-12.450({0.636{ - |- |-|- |- |~ Engastado
N189 0,000 |-12.450/0.359 |- |- |- |- |- |- Engastado
N190 10.825| -7.445 |0.636| - |- |- |- |- |~- Engastado
N1i91 9,250 | -7.445 |0.913| - | = |~|=~1"|" Engastado
N192 7.725 | -7.445 [1.182| - |- |- ||~ |~ Engastado
N193 6.318 | -7.445 [1.429( - |- |- |~-|- |~ Engastado
N194 6.085 | -7.445 |1.429| - |- [- |- |- |~ Engastado
N195 4,675 | -7.445 |1.182| - |- [-|[-|-|" Engastado
N196 3.150 | -7.445 {0.913| - |- |- |- |- |~ Engastado
N197 1.575 | -7.445 |0.636( - |- |=|-|- |~ Engastado
N198 0.000 | -7.445 10.359 (-~ |-"[~ |- |~ Engastado
N199 [10.825| -2.480 |0.636| - |- |- |- |~ |~ Engastado
N200 9,250 | -2.480 |0.913| - |- |- |- |- |~ Engastado
N201 7.725 | -2.480 [1.182( - |- (===~ Engastado
N202 6.318 | -2.480 |1.429| - |- |- |-|- |~ Engastado
N203 6.085 | -2.480 [1.429( - |- [-|-|- 1|~ Engastado
N204 4,675 | -2.480 11182 - |- |~-[~-|-|" Engastado
N205 3,150 | -2.480 |0.913| - |- |- |- |- |~ Engastado
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Relatorios

D Sumaré

Data: 29/09/22

Nos
Coordenadas Vinculo ¢/ exterior
Referéncia X Y Z Vinculagdo interna
Ai x '
m) | m) | my | 2|42 %]%°
N206 1,575 | -2.480 10.636| - |- |- |=|[-|"- Engastado
N207 0.000 | -2.480 |0.359| - |- |- |-|-|~ Engastado
2.1.2.- Barras
2.1.2.1.- Materiais utilizados
Materiais utilizados
Material E ! G f, Ot Y
Tipo Designacio | (kgf/cm?) Y | (kgf/em?) | (kgf/cm2) | (m/m°C) | (t/m3)
Aco laminado | A-572 345MPa | 2038736.0 0.300|784913.4| 3516.8 0.000012| 7.850
Aco dobrado CF-26 2038736.0(0.300|784129.2| 2650.4 0.000012| 7.850

Notacdo!
E: Modulo de elasticidade
v: Mddulo de poisson
G: Médulo de corte
f,: Limite elastico
a.: Coeficiente de dilatagdo
| Peso especifico J

2.1.2.2.- Descrigdo
Descrigao T
Material Barra Peca Al Comprimento Lbe,. | Lb
- 5 rf‘] 1 A Sup. Inf.
o T Designacia] (N/ND | (i | Permi(sene) m) | P | P | (m)|(m)
Ago A-572 3/4" (Barra )
laminado 345MPa N127/N128|N127/N128 redonda) 5.080 1.00|1.00| -
3/4" (Barra ) _
N128/N129|N128/N129 redonda) 4.930 1.00(1.00
: 3/4" (Barra - B
N129/N130|N129/N130 redonda) 4,980 1.00|1.00
3/4" (Barra B _
N130/N131|N130/N131 redonda) 4,990 1.00|1.00
3/4" (Barra g =
N131/N132 N131/N132 redonda) 4,930 1.00|1.00
: 3/4" (Barra _ R
N132/N133|N132/N133 redonda) 4,980 1.00|1.00
N112/N106|N112/N106|R 12 (R) 5.919 0.00(0.00| - -
N106/N140|N106/N140 R 12 (R) 5.802 0.00|0.00| -~ =
N124/N139|N124/N139 R 12 (R) 5.802 0.00|0.00| - -
N94/N124 | N94/N124 |R 12 (R) 5.919 0.00/0.00| - -
N70/N138 | N70/N138 R 12 (R) 5.811 0.00(0.00| - -
N76/N70 | N76/N70 |R 12 (R) 5.927 0.00(0.00| - -
N58/N88 N58/N88 |R 12 (R) 5.927 0.00(0.00| - -
N88/N137 | NB8/N137 R 12 (R) 5.811 0.00/0.00| = -
N58/N52 N58/N52 |[R 12 (R) 5.919 0.00(0.00| - -




B Relatorios
Sumaré Data: 29/09/22
Descricao
Material Barra Peca ol Comprimento Lbeyp. | LDir
Tpo | Desianacio]| (N/Np | vghp | Perfi(Sere) my | P | Pe [ m) | (m)
N52/N137 | N52/N137 |R 12 (R) 5.802 0.00|0.00f - -
N70/N136 | N70/N136 [R 12 (R) 5.802 0.00|0.00| - -
N40/N70 N40/N70 |R 12 (R) 5.919 0.00|0.00| -~ -
N22/N16 N22/N16 |R 12 (R) 6.011 0.00/0.00| - -
Ni6/N135 | N16/N135 |R 12 (R) 5.897 0.00|0.00| - -
N34/N134 | N34/N134 (R 12 (R) 5.897 0.00(0.00| - -
N4/N34 N4/N34 |[R 12 (R) 6.011 0.00(0.00( - -
N2/N27 N2/N27 |R 12 (R) 6.011 0.00|0.00| - -
N27/N1i41 | N27/N141 [R 12 (R) 5.898 0.00|0.00| - -
N9/N142 NO/N142 |R 12 (R) 5.898 0.00/0.00( - -
N20/N9 N20/N9 R 12 (R) 6.011 0.00(0.00| - -
N38/N63 N38/N63 |R 12 (R) 5.919 0.00|0.00( - -
N63/N143 | N63/N143 |R 12 (R) 5.803 0.00(0.00| - -
N45/N144 | N45/N144 (R 12 (R) 5.803 0.00|0.00| - -
NS6/N45 NS6/N45 |R 12 (R) 5.919 0.00(0.00| - -
N81/N144 N81/N144 |R 12 (R) 5.812 0.00|0.00 - -
N56/N81 N56/N81 |R 12 (R) 5.927 0.00|0.00| -~ -
N74/N63 N74/N63 |R 12 (R) 5.927 0.00(0.00| - -
N63/N145 | N63/N145 (R 12 (R) 5.812 0.00|0.00| - -
N92/N117 | N92/N117 IR 12 (R) 5.019 p.00!0.00) - -
N117/N146|{N117/Ni46|R 12 (R) 5.803 0.00|0.00| - -
NO9/N147 | N99/N147 R 12 (R) 5.803 0.00(0.00 - -
N110/N99 | N110/N99 |R 12 (R) 5.919 0.00(0.00 - -
L1.3/4x1/8" - -
N149/N148|N149/N148 (Cantoneira) 1.599 1.00/1.00
L1.3/4 x 1/8" - _
N150/N151|N150/N151 (Cantoneira) 1.548 1.00({1.00
L1.3/4 x1/8" _ _
N151/N152|N151/N152 (Cantoneira) 1.429 1.00/1.00
L1.3/4 x 1/8" = -
N148/N150 N148/N150 (Cantoneira) 1.599 1.00/1.00
L1.3/4 x1/8" _ -
N159/N157 [N1539/N157 (Cantoneira) 1.432 1.0011.00
L1.3/4x1/8" _ .
N161/N160|N161/N160 (Cantoneira) 1.599 1.00|1.00
L1.3/4x1/8" s 5
N158/N161|N158/N161 (Cantoneira) 1.599 1.00(1.00
L1.3/4 x 1/8" - g
N160/N159 | N160/N159 (Cantoneira) 1.548 1.,00(1.00
L1.3/4x 1/8" o
N163/N162 N163/N162 (Cantoneira) 1.599 1.00|1.00
L 1.3/4 x 1/8" |
N162/N164 |N162/N164 (Cantoneira) 1.599 1.00|1.00 |
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b Relatodrios
Sumare Data: 29/09/22
Descricao
Tipo Mate[;:siignagé‘o (?\l?;;l?’) (il\als’(l;\laf) Rerfil(Serie) Comli;:';'ento Pa | Pe L(?:‘u; lE?TI‘)r
N164/N165 | N164/N165 %Clar?t/:n’;gf 1548  |1.00|1.00| - | -
N165/N166 | N165/N166 '('Ct':t/:n’e‘igf" 1.432  |100(1.00 - | -
N168/N167 |N168/N167 ‘(C’;jt/:n’;zf 1.420  |1.00(1.00| - | -
N169/N168 |N169/N168 l(-Cj;r?tj:n:i:al)B“ 1548 |1.00/1.00| - | -
N170/N169 |N170/N169 '('Cg'r?t/:n’;g)gn 1.509 |1.00(1.00] - | -
N153/N170|N153/N170 ';Clajt/:n:lja’)g 1,569  (1.00{1.00| - | -
N172/N171|N172/N171 '(‘Clar?t/:n’;:ﬁ 1.599  |1.00|1.00| - | -
N171/N173|N171/N173 '('Clast/:n’;:a/f 1.599  |1.00|1.00| - | -
N173/N174 |N173/N174 '('Cla"st/;n;igf" 1.548  |1.00(1.00| - | -
N174/N175 |N174/N175 '('Cg':t/:n:igf" 1.432  |1.00(1.00| - | -
N177/N176 |N177/N176 (LCE:{;"“’;:E{? 1.420 |1.00(1.00 - | -
N178/N177 |N178/N177 '('Clar?t/:n’;g)s 1.548  [1.00(1.00| - | -
N179/N178 |N179/N178 '(-Czr?t/:n’éig?" 1.509  |1.00{1.00| - | -
N154/N179 | N154/N179 l(_Cl.':l.r?t/:n:ig)B“ 1.509  |1.00(1.00 - | -
N180/N181|N180/N181 %Ctr?{:n’;g? 1509  |1.00(1.00| - | -
N181/N182|N181/N182 l('clagt/:n’;ga’)e 1.509  |t.00|1.00| - | -
N182/N183|N182/N183 '("Cg's’t’:n’;igf" 1.548  |1.00]1.00| - | -
N183/N184|N183/N184 ‘('Cg:t/:n’;gf 1.420 |1.00[1.00] - | -
N186/N185 | N186/N185 ‘(‘Ct'r?{:n’éirla/?" 1.432 |1.00|100| - | -
N187/N186 |N187/N186 ‘('Cla'gt/:n’;ig?" 1548 |1.00{1.00| - | -
N188/N187 | N188/N187 %Cla'r?{:n’;ig;’" 1.599 |1.00|1.00| - | -
N189/N188 | N189/N188 '(-Cgr?t/:n’;g;’ 1.509  |1.00|1.00| - | -
N155/N190 | N155/N190 '{Ct':{:n:igf" 1599  |1.00|1.00| - | - |
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D Relatorios
Sumareé Data: 29/09/22
Descrigao
Material Barra Peca ay Comprimento Lbsyp, | LDiw
Tipo | Designacio | (NN | (nifnp | Perfil(Serie) (m) B | B | (m) | (m)
L1.3/4x1/8"
N190/N191|[N190/N191 (Cantoneira) 1.599 1.00|1.00( -~ -
L1.3/4x1/8"
N191/N192|N191/N192 (Cantoneira) 1.548 1.00(1.00| - -
anlaaaninaan b L34 % 178"
N192/N193 |N192/N1ig3 (Cantoneira) 1.429 1.00(1.00| - -
L1.3/4x1/8"
N195/N194 | N195/N154 (Cantoneira) 1.432 1.00(1.00| - -
L1.3/4x1/8"
N196/N195|N196/N195 (Cantoneira) 1.548 1.00{1.00| - -
s e b s s [ gLy quge o -
N197/N196|N197/N196 (Cantoneira) 1.599 1,.00|1.00| - -
L1.3/4 x 1/8"
N198/N197 |N198/N197 (Cantoneira) 1.599 1.00|1.00| - -
L 1.3/4 x 1/8" L
N156/N199 | N156/N199 (Cantoneira) 1.599 1.00(1.00
aa|L1.3/4 x 1/8" TS ST
N199/N200|N199/N200 (Cantoneira) 1.599 1.00(1.00
L1.3/4x1/8" } }
N200/N201|N200/N201 (Cantoneira) 1.548 1.00/1.00
L 1.3/4 x 1/8" L
N201/N202 [N201/N202 (Cantoneira) 1.429 1.00|1.00
L1.3/4 x 1/8" .
N204/N203 | N204/N203 (Cantoneira) 1.432 1.00|1.00
L1.3/4x1/8" - -
N205/N204 | N205/N204 (Cantoneira) 1.548 1.00|1.00
L1.3/4x1/8" . -
N206/N205 |N206/N205 (Cantoneira) 1.599 1.00|1.00
L 1.3/4 x 1/8" .
N207/N206 | N207/N206 (Cantoneira) 1.599 1.00|1.00
A TB100X100X4.75
4 b§° . CF-26 N1/N2 N1/N2 | (Perfil oco de 0.359  |1.00|1.00| - | -
oorado seccio quadrada)
TB100X100X4.75
N2/N7 N2/N3 (Perfil oco de 1.599 1.00(1.00( - -
seccao quadrada)
TB100X100X4.75
N7/N9 N2/N3 (Perfil oco de 1.599 1.00|1.00| - H
seccdo quadrada)
TB100X100X4.75
N9/N11 N2/N3 (Perfil oco de 1.548 1.00]1.00| - -
secgdo quadrada)
TB100X100X4.75
N11/N141 N2/N3 (Perfil oco de 1.432 1.00|1.00| - -
seccdo quadrada)
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dn i
D Relatorios
Sumaré Data: 29/09/22

Descricao

Material Barra Peca Fer, Comprimento
Tioo | Designacio| (NUNH | (nyNp | Perfilserie)

Lbess | Lbu,
(m) B | Ba | my'| (m)

TB100X100X4.75
N141/N3 N2/N3 | (Perfil oco de 8,117 1.00|1.00| -~ -
seccdo quadrada)
TB100X100X4.75
N4/N18 N4/N3 (Perfil oco de 1.599 1.00|1.00| - =
secgdo quadrada)
TB100X100%4.75
N18/N16 N4/N3 | (Perfil oco de 1.599 1.00({1.00{ - -
seccdo quadrada)
TB100X100X4.75
N16/N14 N4/N3 (Perfil oco de 1.548 1.00(1.00| - -
secgao quadrada)
TB100X100X4.75
N14/N134 N4/N3 (Perfil oco de 1.429 1.00(1.00| - -
seccao quadrada)
TB100X100X4.75
N134/N3 N4/N3 | (Perfil oco de 0.120 1.00/1.00/ - -
seccdo quadrada)
TB100X100X4.75
N5/N4 N5/N4 (Perfil oco de 0.359 1.00(1.00| - -
seccdo quadrada)
TB100X100X4.75
N6/N7 N6&/N7 | (Perfil oco de 0.636 1.00(1.00| - -
seccao quadrada)
TB100X100%4.75
N8/N9 N8/N9 (Perfil oco de 0.913 1.00(1.00| -~ -
seccao quadrada)
TB100X100X4.75
N10/N11 N10/Ni1 | (Perfil oco de 1.182 1.00(1.00| - -
seccdo quadrada)
TB100X100X4.75
N12/N3 N12/N3 |(Perfil oco de 1.450 1.0011.00| - -
seccdo quadrada)
TB100X100X4.75
N13/N14 N13/N14 |(Perfil oco de 182 1.00(1.00| - =
seccdo quadrada)
TB100X100X4.75
N15/N16 N15/N16 |(Perfil oco de 0.913 1.00(1.00| - -
seccdo quadrada)
TB100X100X4.75
N17/N18 N17/N18 |(Perfil oco de 0.636 1.00|1.00| - -
seccao quadrada)
TB100X100X4.75
N19/N20 | N19/N20 |(Perfil oco de 0.359 1.00(1.00| - -
seccdo quadrada)
TB100X100X4.75
N20/N25 N20/N21 | (Perfil oco de 1.599 1.00|1.00| - "
seccdo quadrada)
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>

Sumaré

Relatorios

Data: 29/09/22

Descricao

Material

Barra

Tipo

Designagdo

(Ni/Nf)

Peca
(Ni/Nf)

Perfil(Série)

Comprimento

(m)

‘3’\'

P

Lb.
(m)

Lbeys.
(m)

N25/N27

N27/N29

N29/N142

N142/N21

N22/N36

N36/N34

N34/N32

N32/N135

N135/N21

N23/N22

N24/N25

N26/N27

N28/N29

N30/N21

N31/N32

N33/N34

N20/N21

N20/N21

N20/N21

N20/N21

N22/N21

N22/N21

N22/N21

N22/N21

N22/N21

N23/N22

N24/N25

N26/N27

N28/N29

N30/N21

N31/N32

N33/N34

TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
secgao quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccio quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de

seccdo quadrada)

1.589

1.548

1.432

0.117

1.599

1.589

1.548

1.429

0.120

0.359

0.636

0.913

1.182

1.450

1.182

0.913

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
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b Relatorios
Sumaré Data: 29/09/22

Descricdo

Perfil(Série) C°”’F(’m;‘e"t° B | Bo L(i:::),. %::n)

Material Barra pe(;a
Tipo Designacdo | (Ni/Nf) (Ni/NFf)

TB100X100X4.75
N35/N36 | N35/N36 |(Perfil oco de 0.636 1.00(1.00| - -
seccdo quadrada)
TB100X100X4.75
N37/N38 N37/N38 | (Perfii oco de 0.359 1.00|1.00| -~ -
seccdo quadrada)
TB100X100X4.75
N38/N43 N38/N39 |(Perfil oco de 1.599 1.00|1.00| - -
seccao quadrada)
TB100X100X4.75
N43/N45 N38/N38 |(Perfil oco de 1.589 1.00(1.00( - -
sec¢do quadrada)
TB100X100X4.75
N45/N47 N38/N39 | (Perfil oco de 1.548 1.00|1.00| =~ -
seccdo quadrada)
TB100X100X4.75
N47/N143 | N38/N39 |(Perfil oco de 1.432 1.00(1.00, - -
seccdo gquadrada)
TB100X100X4.75
N143/N39 | N38/N39 |(Perfil oco de 0.117 1.00(1.00| - -
secgdo quadrada)
TB100X100X4.75
N40/N54 N40/N39 |(Perfil oco de 1.599 1.00]1.00| - -
secgdo quadrada)
TB100X100X4.75
N54/N52 N40/N39 |(Perfil oco de 1.599 1.00(1.00| - -
seccao quadrada)
TB100X100X4.75
N52/N50 N40/N39 | (Perfil oco de 1.548 1.00(1.00( -~ -
seccdo quadrada)
TB100X100X4.75
NSO/N136 | N40/N39 |(Perfil oco de 1.429 1.00|1.00| - -
seccdo quadrada)
TB100X100X4.75
N136/N39 | N40/N39 |(Perfil oco de 0.120 1.00|1.00| - -
seccdo quadrada)
TB100X100X4.75
N41/N40 N41/N40 |(Perfil oco de 0.359 1.00(1.00| - e
seccdo quadrada)
TB100X100X4.75
N42/N43 N42/N43 | (Perfil oco de 0.636 1.00|1.00| - -
seccdo quadrada)
TB100X100X4.75
N44/N45 N44/N45 | (Perfil oco de 0.913 1.00|1.00| - -
seccdo quadrada)
TB100X100X4.75
N46/N47 N46/N47 | (Perfil oco de 1.182 1.00|1.00( - -
seccdo quadrada)
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E Sumaré

Relatorios

Data: 29/09/22

Descricao

Material

Tipo

Designagdo

Barra
(Ni/Nf)

Peca
(Ni/Nf)

Perfil(Série)

Comprimento

(m)

Py

P

LbSup. Lblnr.
(m) | (m)

N48/N39

N49/N50

N51/N52

N53/N54

N55/N56

N56/N61

N61/N63

N63/N65

N65/N144

N144/N57

N58/N72

N72/N70

N70/N68

N68/N137

N137/N57

N59/N58

N48/N39

N49/N50

N51/N52

N53/N54

N55/N56

N56/N57

N56/N57

N56/N57

N56/N57

N56/N57

N58/N57

N58/N57

N58/N57

N58/N57

N58/N57

N59/N58

TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo guadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de

secgdo quadrada)

1.450

1.182

0.913

0.636

0.359

1.599

1.599

1.548

1.432

0.117

1.599

1.599

1.548

1.425

0.120

0.359

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

i
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Relatorios

Sumaré Data: 29/09/22

Descricao

Material Barra Peca
Tipo Designagdo | (Ni/Nf) (Ni/Nf)

Perfil(Série) Comprimento By | P Lbeu,. | Lbiwr,

(m) (m) | (m)
TB100X100X4.75
N60/N61 | N60/N61 |(Perfil oco de 0.636 1.00(1.00| - -
seccdo quadrada)
TB100X100X4.75
N62/N63 | N62/N63 | (Perfil oco de 0.913 1.00(1.00| - -
seccdo quadrada)
TB100X100X4.75
N64/N65 N64/N65 | (Perfil oco de 1.182 1.00|1.00| - =
seccdo quadrada)
TB100X100X4.75
N66/N57 | N66/N57 |(Perfil oco de 1,450 1.00(1.00( -~ -
seccao quadrada)
TB100X100X4.75
N67/N68 N67/N68 | (Perfil oco de 1.182 1.00|1.00f -~ -
seccdo quadrada)
TB100X100X4.75
N69/N70 | N69/N70 |(Perfil oco de 0.913 1.00|1.00| - -
secgdo quadrada)
TB100X100X4.75
N71/N72 | N71/N72 |(Perfil oco de 0.636 1.00|1.00| -~ -
seccdo quadrada)
TB100X100X4.75
N73/N74 N73/N74 |(Perfil oco de 0.359 1.00]1.00| - -
seccao quadrada)
TB100X100X4.75
N74/N79 N74/N75 |(Perfil oco de 1.599 1.00(1,00| - -
secgdo quadrada)
TB100X100X4.75
N79/N81 | N74/N75 |(Perfil oco de 1.599 1.00|1.00| - -
secgao quadrada)
TB100X100X4.75
N81/N83 N74/N75 |(Perfil oco de 1.548 1.00/1.00| - -
seccdo quadrada)
TB100X100X4.75
N83/N145 | N74/N75 |(Perfil oco de 1.432 1.00(1.00| - -
seccdo quadrada)
TB100X100X4.75
N145/N75 | N74/N75 |(Perfil oco de 0.117 1.00|1.00| - =
seccdo quadrada)
TB100X100X4.75
N76/N30 N76/N75 | (Perfil oco de 1.599 1.00(1.00| = =
sec¢do quadrada)
TB100X100X4.75
N90O/N88 N76/N75 | (Perfil oco de 1.599 1.00|1.00| - -
seccdo quadrada)
TB100X100X4.75
NB88/N86 N76/N75 | (Perfil oco de 1.548 1.00(1.00}| - =
seccdo quadrada) |
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D Sumaré

Relatorios

Data: 29/09/22

Descricao

Material

Tipo

Designacao

Barra
(Ni/NF)

Peca
(Ni/Nf)

Perfil(Série)

Comprimento

(m)

By

B Lbsop. Lblnf.
© | (m) | (m)

N86/N138

N138/N75

N77/N76

N78/N79

N80/N81

N82/N83

NB4/N75

N85/N86

N87/N88

N89/NO0

N91/N92

N92/N97

N97/N99

N99/N101

N101/N146

N146/N93

N76/N75

N76/N75

N77/N76

N78/N739

N80/N81

N82/N83

N84/N75

N85/N86

N87/N88

N89/NSO

N91/N92

N92/N93

N92/Na3

N92/N93

N92/N93

N92/N93

TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo guadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4,75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil aco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo guadrada)

1.429

0.120

0.359

0.636

0.913

1.182

1.450

1.182

0.913

0.636

0.359

1.599

1.599

1.548

1.432

0.117

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00| - -

1.00| - -

1,00 - .

1.00( - -

1.00| - -

1.00} - =

1.00| - o

1.00| -~ -

1.00| - )

1.00| - -

1.00f - =

1.00f - -

1.00| - -

1,00 - -

1.00) - .

1.00| - =
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B

Sumaré

Relatorios

Data: 29/09/22

Descricao

Material

Tipo

Designacdo

Barra

(Ni/Nf)

Peca
(Ni/NfF)

Perfil(Série)

Comprimento

(m)

By

Lbﬁup.
(m)

Lb!nr.
(m)

P

N94/N108

N108/N106

N106/N104

N104/N139

N139/NS3

N95/N94

N96/N97

N98/N99

N100/N101

N102/N93

N103/N104

N105/N106

N107/N108

N109/N110

N110/N115

N115/N117

N94/N93

N94/N93

N94/NS3

NS4/N33

NS94/N93

NO5/N94

N96/N97

N98/N99

N100/N101

N102/N93

N103/N104

N105/N106

N107/N108

N109/N110

N110/N111

N110/N111

TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
secgao quadrada)
TB100X100X4.75
(Perfil oco de
secgao quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
sec¢do quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)

1.599

1.599

1.548

1.429

0.120

0.359

0.636

0.913

1.182

1.450

1.182

0.913

0.636

0.359

1.599

1,599

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00( - -

1.00| - =

1.00( - -

1.00| - -

1.00| - =

1.00| - =

1.00| - =

1.00| - #

1.00( - <

1.00| - =

1.00f - -

1.00| - -

1.00| - -

1.00| - -

1.00| - -

1.00{ - =
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D Sumaré

Relatorios

Data: 29/09/22

Descrigao

Material

Tipo

Designagdo

Barra
(Ni/Nf)

Peca
(Ni/Nf)

Perfil(Série)

Comprimento

(m)

LbSup.

Lblnf.
Pa (m)

(m)

N117/N119

N119/N147

N147/N111

N112/N126

N126/N124

N124/N122

N122/N140

N140/N1i11

N113/N112

N114/N115

N116/N117

N118/N119

N120/N111

N121/N122

N123/N124

N125/N126

N110/N111

N110/N111

N110/N111

N112/N111

N112/N111

N112/N111

N112/N111

N112/N111

N113/N112

N114/N115

N116/N117

N118/N119

N120/N111

N121/N122

N123/N124

N125/N126

TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgao quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
seccdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
sec¢do quadrada)
TB100X100X4.75
(Perfil oco de
seccao quadrada)
TB100X100X4.75
(Perfil oco de
secgdo quadrada)

1.548

1.432

0.117

1.599

1.599

1.548

1.429

0.120

0.359

0.636

0.913

1.182

1.450

1.182

0.913

0.636

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00| - -

1.00| - =5

1.00| - -

1.00f - %

1,00 - -

1.00| - “

1.00| - -

1.00f - -

1.00| - -

1.00] - -

1.00( - -

1.00| - -

1.00f - =

1.00| - =

1.00f - -

1.00| - =
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b Relatdrios
Sumareé Data: 29/09/22
Descricdo
Material Barra Peca P Comprimento Lbs,,. | Lb
p - P . B Sup, Inf.
Tipo Designagdo | (Ni/Nf) (Ni/Nf) erffi(5ee) (m) B | P | (m) | (m)
TB100X100X4.75
N3/N127 | N3/N127 |(Perfil oco de 0.601 |1.00|1.00| - | -
seccdo quadrada)
TB100X100X4.75
N21/N128 | N21/N128 | (Perfil oco de 0.601  [1.00(1.00{ - | -
seccdo quadrada)
TB100X100X4.75
N39/N129 | N39/N129 | (Perfil oco de 0.601 |1.00(1.00] - | -
seccdo quadrada)
TB100X100X4.75
N57/N130 | N57/N130 | (Perfil oco de 0.601 1.00(1.00{ - -
seccao quadrada)
TB100X100X4.75
N75/N131 | N75/N131 |(Perfil oco de 0.601 |1.00|1.00| - | -
seccdo quadrada)
TB100X100X4.75
N93/N132 | N93/N132 | (Perfil oco de 0.601  |1.00]/1.00| - | -
secgdo gquadrada)
TB100X100X4.75
N111/N133|N111/N133|(Perfil oco de 0.601 |1.00|1.00] - | -
seccdo quadrada)
N16/N150 | N16/N34 ?§)1oox4ox17x3 2.550 |1.00|1.00] - | -
N150/N34 | N16/N34 ?5)100)‘40’(17"3 2.540 |1.00|1.00| - | -
N34/N169 | N34/N52 ?g)moxafoxnxs 2.465 |1.00/1.00| - | -
N169/N52 | N34/N52 ?g)1oox4ox17x3 2.465 |1.00/1.00 - | -
N52/N178 | N52/N70 ?510“40’(17)(3 2.500 |1.00]1.00] - | -
N178/N70 | N52/N70 }"5100)(40)(17)(3 2.480 |1.00|1.00| - | -
N70/N182 | N70/N88 ?’5100)(40)(17’(3 2.450 |1.00(1.00| - | -
N182/N88 | N70/NSS ?g)1oox4ox17x3 2.540 |1.00[1.00| - | -
N88/N101 | N88/N106 ?g)1oox40x17x3 2.465 |1.00/1.00] - | -
N191/N106| N88/N106 ?S1oox4ox17x3 2.465 |1.00/1.00 - | -
N106/N200 | N106/N124 ?Siooxwxnxa 2,500 |1.00|1.00| - | -
N200/N124 | N106/N124 l(Jg)1oox4ox17x3 2.480 [1.00|1.00| - | -
N14/N151 | N14/N32 ?5100"40“7"3 2.550 |1.00|1.00] - | -
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ﬁ Relatodrios
Sumaré Data: 29/09/22
Descricao
Tipo Matel:';leasl.ignagﬁo (z?frfa?') (:iejtf\‘af) PartitSane) ComFE:‘Elr?ento By | Pe L(?:S EEVI‘)F
N151/N32 | N14/N32 tjg)moxmxnxs 2.540  [1.00{1.00 - | -
N32/N168 | N32/N50 ‘(JCE)1°°X4°>‘17X3 2.465 |1.00|1.00 - | -
N168/N50 | N32/N50 '(*’5100"40"”"3 2.465 |1.00(1.00| - | -
NS0/N177 | N50/N68 1(1(-:&)1oox4ox17x3 2.500 |1.00|1.00] - | -
N177/N68 | N50/N68 ?5)100)‘40"17"3 2.480 |1.00{1.00 - | -
N68/N183 | N68/N86 ‘55190"49"”"3 2.450  |1.00(1.00| - | -
N183/N86 | N68/N86 }JSIOOX"'DX”X?’ 2.540 |1.00|1.00| - | -
N86/N192 | N86/N104 ?§)1oox4ox17x3 2.465 |1.00[1.00| - | -
N192/N104 | N86/N104 ?5100)(40)(17)‘3 2.465 [1.00[1.00 - | -
N104/N201 | N104/N122 tjg)1oox4ox17x3 2.500 |1.00|1.00| - | -
N201/N122|N104/N122 %100)‘40"17"3 2.480 |1.00|1.00| - | -
N134/N152 | N134/N135 l(JCE)100)(40X17X3 2.550  [1.00(1.00| - | -
N152/N135|N134/N135 tjg):.ooxwxnxa 2.540 |1.00|1.00| - | -
N135/N167 |N135/N136 l(JCE)100X40X17X3 2.465 |1.00]1.00| - | -
N167/N136 |N135/N136 l(.lg)100X40X17X3 2.465 |1.00[1.00| - | -
N136/N176 | N136/N137 tlg)lOOX4OX17X3 2.500 |1.00[1.00| - | -
N176/N137 |N136/N137 tjg)1oox4ox17x3 2.480 |1.00|1.00] - | -
N137/N184 |N137/N138 l(.lg)100X40X17X3 2.450 |1.00(1.00| - | -
N184/N138|N137/N138 IEJCE)100X40X17X3 2.540 |1.00{1.00| - | -
N138/N193|N138/N139 ?g)moxmxnxs 2.465 |1.00{1.00 - | -
N193/N139 |N138/N139 %5100"40"”"3 2.465 |1.00(1.00| - | -
N139/N202 | N139/N140 tlg)lOOX4OX17X3 2.500 |1.00/1.00| - | -
N202/N140 |N139/N140 ?5)100x40x17x3 2480  |.00{1.00| - | - |
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Relatorios

Sumareé Data: 29/09/22
Descricdao

Too [Desmagio] (Wimn | (wrwn | Peritséne) | SRR b | b | oo
N18/N148 | N18/N36 tjg)lOOX4OX17X3 2.550  [1.00(1.00 - | -
N148/N36 | N18/N36 ?5100)‘40’“7)‘3 2.540  |1.00{1.00] - | -
N36/N170 | N36/N54 %‘5100"40"”"3 2.465 |1.00{1.00| - | -
N170/N54 | N36/N54 tjg)100>(40x17x3 2.465 |1.00(1.00| - | -
N54/N179 | N54/N72 €§)1oox4ox17x3 2.500 |1.00(1.00| - | -
N179/N72 | N54/N72 ?519‘”‘49"1”‘3 2.480  [1.00({1.00] - | -
N72/N181 | N72/N90 th)100X4ox17x3 2.450 |1.00{1.00| - | -
N181/N90 | N72/N9O ?5100){40)‘1”3 2.540 [1.00]1.00| - | -
NOO/N190 | N9O/N108 !EJ(:E)100X40X17)(3 2.465 [1.00{1.00{ - | -
N190/N108 | N9O/N108 ?5100)(4“17)‘3 2.465 [1.00]1.00] - | -
N108/N199 |N108/N126 l(Jg.)lOOX40X17X3 2,500 |1.00{1.00| - | -
N199/N126 |N108/N126 ?g)momoxnxa 2.480  |1.00({1.00| - | -
N4/N149 | N4/N22 t(JCE)100x4ox17x3 2.550 [1.00/1.00] - | -
N149/N22 | N4/N22 ?5)100"40“7"3 2.540 [1.00(1.00 - | -
N22/N153 | N22/N40 I(JCE)].OOX40X17X3 2.465  |1.00|1.00| - | -
N153/N40 | N22/N40 ‘(J(:E)1°°X4°"17X3 2.465  |1.00{1.00| - | -
N40/N154 | N40/N58 '&J(:E)mox“ox”m 2.500 |1.00|1.00| - | -
N154/N58 | N40/N58 ‘(’51°°>‘4OX17X3 2.480 |1.00({1.00 - | -
N58/N180 | N58/N76 %100)‘40)(17)(3 2.450 |1.00{1.00] - | -
N180/N76 | N58/N76 l(JCE)mOX‘*OX”X:" 2.540 |1.00|1.00| - | -
N76/N155 | N76/N94 ?5100"4“17’(3 2.465 |1.00(1.00] - | -
N155/N94 | N76/N94 tjg)100>(4ox17x3 2.465 |1.00[1.00| - | -

NO4/N156 | N94/N112 tlg)100><40x17x3 2500  [1.00{1.00) - | - |
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i Relatorios
Sumaré Data: 29/09/22
Descricao
T e T ey | resene [ [, [l
N156/N112 | N94/N112 IEJ(':E)IOOX4O)(17)(3 2.480 |1.00(1.00| - | -
N11/N159 | N11/N29 1(JCE)1oox4ox17x3 2.550 |1.00/1.00| - | -
N159/N29 | N11/N29 2’5100)(40“7"3 2.540 [1.00{1.00{ - | -
N20/N165 | N29/N47 l(Jg)100X40X17X3 2.465 |1.00(1.00| - | -
N165/N47 | N29/N47 %5100)(40"17"3 2.465 [1.00(1.00] - | -
N47/N174 | N47/N65 ?5)100)‘40)(17’(3 2,500 1.00|1.00| - -
N174/N65 | N47/N65 ?5)100)‘40’(17)‘3 2.480 |1.00|1.00| - | -
N65/N186 | N65/N83 2’5100"40)‘17"3 2.450 [1.00]1.00| - | -
N186/N83 | N65/N83 1(151oox4ox17x3 2.540  [1.00{1.00| - | -
N83/N195 | N83/N101 ?5)100"40"17"3 2.465  [1.00(1.00| - | -
N195/N101 | N83/N101 tjg)moxmxnxa 2.465 |1.00({1.00| - | -
N101/N204 |N101/N119 ?g)momoxnxa 2.500 (1.00({1.00 - | -
N204/N119 |[N101/N119 t(Jg)loomoxuxs 2.480 [1.00|1.00] - | -
NO/N160 | N9/N27 l(J(I:E)100X4DX17X3 2550 [1.00(1.00] - | -
N160/N27 | N9/N27 %’5100’“0’(17’(3 2.540 |1.00{1.00| - | -
N27/N164 | N27/N45 %5)100"40’(17’(3 2.465 |1.00[1.00] - | -
N164/N45 | N27/N45 ‘(Jg)1°°X4°X17X3 2.465 [1.00{1.00| - | -
N45/N173 | N45/N63 t(Jg)l°°X4°X17X3 2.500 |1.00{1.00| - | -
N173/N63 | N45/N63 tJCE)IOOX40X17X3 2.480 |1.00{1.00( - | -
N63/N187 | N63/N81 ?5)100"40’“7"3 2.450 |1.00]1.00| - | -
N187/N81 | N63/N81 %100"40’“7"3 2.540 |1.00|1.00| - | -
N81/N196 | N81/N99 ‘(151°°X4°X17X3 2.465 [1.00(1.00 - | -
N196/N99 | N81/N99 l(Jg)100X40X17X3 2.465 |1.00(1.00| - | -
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D Relatérios
Sumaré Data: 29/09/22
Descricdao
Ti po MateDrl:Slignagao (E’?/rlzaf) (;ﬁtl;“af) Perﬁ](Sér'E) Com':():"r;‘ento BW ﬁ'ﬂ L(t:‘flu)p‘ l(_ri:.:n)'
N99/N205 | N99/N117 ?5100)‘40’“7)‘3 2.500  [1.00{1.00| - | -
N205/N117| N99/N117 ?5100"40"17)‘3 2.480 |1.00(1.00| - | -
N7/N161 | N7/N25 ‘(4510‘”‘40"17"3 2,550  |1.00{1.00| - | -
N161/N25 | N7/N25 ?5100x40x17x3 2.540 |1.00|1.00| - | -
N25/N162 | N25/N43 35100"40"17"3 2.465 [1.00({1.00| - | -
N162/N43 | N25/N43 %100"40"”"3 2.465  |1.00(1.00| - | -
N43/N171 | N43/N61 tjg)100><40x17x3 2,500  |1.00|{1.00| - | -
N171/N61 | N43/N61 ?5100"40"17"3 2.480 [1.00|{1.00 - | -
N61/N188 | N61/N79 t’g)mm‘““x”"?' 2.450  [1.00{1.00| - | -
N188/N79 | N61/N79 ?5100)(40"17"3 2,540 [1.00(1.00| - | -
N79/N197 | N79/N97 ?5100)(4[”‘17)‘3 2.465 |1.00(1.00| - | -
N197/N97 | N79/N97 ?g)moxmxnxa 2.465 [1.00{1.00| - | -
N97/N206 | N97/N115 ?5)100)‘40"17"3 2.500 [1.00(1.00| - | -
N206/N115| N97/N115 tjg)100>(4ox17x3 2.480 |1.00(1.00| - | -
N2/N158 | N2/N20 t(Jg)1oo><4ox17x3 2.550  [1.00(1.00| - | -
N158/N20 | N2/N20 %100"40"17"3 2.540 |1.00|t.00| - | -
N20/N163 | N20/N38 ?5100’“0"17"3 2.465 |1.00|1.00| - | -
N163/N38 | N20/N38 tgmox:toxuxa 2.465  |1.00|1.00| - | -
N38/N172 | N38/N56 ?5100"40"17"3 2,500 |1.00{1.00| - | -
N172/N56 | N38/N56 }JCE;OOX“OX”)‘:* 2.480  [1.00(1.00| - | -
N56/N189 | N56/N74 %100“0“7)‘3 2.450  [1.00[1.00] - | -
N189/N74 | N56/N74 l(JCE)1oox4ox17x3 2.540  [1.00{1.00| - | -
N74/N198 | N74/N92 ‘(JCE;OOX“OX”"?’ 2.465 |1.00(1.00] - | -
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% F =
D Relatorios
Sumare Data: 29/09/22
Descrigdao
Material Barra Peca s Comprimento Lbsy,. | Lb
1 h P rf' 'Sup. Inf.
Tipo Designacdo | (Ni/Nf) (Ni/Nf) it i (m) B | P | (m) [ (m)
N198/N92 | N74/N92 l(Jg)100X40X17X3 2.465 |1.00[1.00| - | -
N92/N207 | N92/N110 ?5100)(40“7’(3 2.500 |1.00[1.00] - | -
N207/N110| NO2/N110 ?CE)IO‘”“"""”’G 2.480 [1.00(1.00] - | -
N141/N157 |N141/N142 ?§)1oox4ox17x3 2.550 |1.00/1.00| - | -
N157/N142|N141/N142 ?51oox4ox17x3 2.540 |1.00|t.00] - | -
N142/N166|N142/N143 ‘(45100"49"17"3 2.465  [1.00(1.00] - | -
N166/N143|N142/N143 ?5)100’“0"17"3 2.465 |1.00|1.00| - | -
N143/N175|N143/N144 ‘(JCE)NOX“OX”X?' 2.500 |1.00/1.00| - | -
N175/N144 | N143/N144 '("5100)“0)(17’(3 2.480 |1.00(1.00| - | -
N144/N185 | N144/N145 l(JCE)1°°X40X17X3 2.450 |1.00|1.00] - | -
N185/N145 | N144/N145 ‘(J(:E)1°OX4°X17X3 2.540 [1.00/1.00| - | -
N145/N194 |N145/N146 ?5100’“0’(17’(3 2.465 |1.00|1.00| - | -
N194/N146 | N145/N146 tJCE)100X40X17X3 2.465 |1.00(1.00| - | -
N146/N203 | N146/N147 }Jg)100><40x17x3 2.500 |1.00|1.00{ - | -
N203/N147 |N146/N147 }Jg)moxwxwxa 2.480 |1.00|1.00{ - | -
Notagdo:
Ni: No inicial
Nf: No final
B, Coeficiente de flambagem no plano 'XY'
B..: Coeficiente de flambagem no plano 'XZ'
Lb., : Espacamento entre travamentos do banzo superior
Lb,.: Espagcamento entre travamentos do banzo inferior
2.1.2.3.- Caracteristicas mecanicas
Tipos de pega
Ref. Pecas
1 |N127/N128, N128/N129, N129/N130, N130/N131, N131/N132 e N132/N133
2 |N112/N106, N106/N140, N124/N139, N94/N124, N70/N138, N76/N70, N58/N88, N88/N137,
N58/N52, N52/N137, N70/N136, N40/N70, N22/N16, N16/N135, N34/N134, N4/N34, N2/N27,
N27/N141, N9/N142, N20/NS, N38/N63, N63/N143, N45/N144, N56/N4S, N81/N144, NS6/N81,
N74/N63, N63/N145, NO2/N117, N117/N146, N99/N147 e N110/N99
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Relatorios

A
D Sumaré Data: 29/09/22

Tipos de peca

Ref.

Pecas

N149/N148, N150/N151, N151/N152, N148/N150, N159/N157, N161/N160, N158/N161,
N160/N159, N163/N162, N162/N164, N164/N165, N165/N166, N168/N167, N169/N168,
N170/N169, N153/N170, N172/N171, N171/N173, N173/N174, N174/N175, N177/N176,
N178/N177, N179/N178, N154/N179, N180/N181, N181/N182, N182/N183, N183/N184,
N186/N185, N187/N186, N188/N187, N189/N188, N155/N150, N190/N151, N191/N192,
N192/N193, N195/N194, N196/N195, N197/N196, N198/N197, N156/N199, N199/N200,
N200/N201, N201/N202, N204/N203, N205/N204, N206/N205 e N207/N206

N1/N2, N2/N3, N4/N3, N5/N4, N6/N7, N8/N9, N10/N11, N12/N3, N13/N14, N15/N16, N17/N18,
N19/N20, N20/N21, N22/N21, N23/N22, N24/N25, N26/N27, N28/N29, N30/N21, N31/N32,
N33/N34, N35/N36, N37/N38, N38/N39, N40/N33, N41/N40, N42/N43, N44/N45, N46/N47,
N48/N39, N49/N50, N51/N52, N53/N54, N55/N56, N56/N57, N58/N57, N59/N58, N60/N61,
N62/N63, N64/N65, N66/N57, N67/N68, N69/N70, N71/N72, N73/N74, N74/N75, N76/N75,
N77/N76, N78/N79, N8O/N81, N82/N83, N84/N75, N85/N86, N87/N88, N89/N90, N91/N92,
N92/N93, N94/N93, N95/N94, N96/N97, NO8/NSS, N100/N101, N102/N93, N103/N104, N105/N106,
N107/N108, N109/N110, N110/N111, N112/N111, N113/N112, N114/N115, N116/N117,
N118/N119, N120/N111, N121/N122, N123/N124, N125/N126, N3/N127, N21/N128, N39/N129,
N57/N130, N75/N131, N93/N132 e N111/N133

N16/N34, N34/N52, N52/N70, N70/N88, N88/N106, N106/N124, N14/N32, N32/N50, N50/N68,
N68/N86, N86/N104, N104/N122, N134/N135, N135/N136, N136/N137, N137/N138, N138/N139,
N139/N140, N18/N36, N36/N54, N54/N72, N72/NSO, NSO/N108, N108/N126, N4/N22, N22/N40,
N40/N58, N58/N76, N76/N94, N94/N112, N11/N29, N29/N47, N47/N65, N65/N83, N83/N101,
N101/N119, N9/N27, N27/N45, N45/N63, N63/N81, N81/N99, N99/N117, N7/N25, N25/N43,
N43/N61, N61/N79, N79/N97, N97/N115, N2/N20, N20/N38, N38/N56, N56/N74, N74/N92,

N92/N110, N141/N142, N142/N143, N143/N144, N144/N145, N145/N146 e N146/N147

Caracteristicas mecinicas

Material A Avy Avz Iyy Izz It

Tipo Designagio (em?2) | (em2) | (em2) | (cm4) | (cm4) | (cm4)

Ref, Descrigao

Aco A-572 1
laminado 345MPa

3/4", (Barra redonda) 2.85 | 2,57 | 2,57 0.65 0.65 1.29

2 |R12,(R) 1.13 | 1.02 | 1.02 0.10 0.10 0.20
3 |L1.3/4 x 1/8", (Cantoneira) 2.71 | 1.31 | 1.31 5.41 5.41 0.09

Ago 1
dobrade | ©F%6

TB100X100X4.75, (Perfil oco de secgdo quadrada) | 17.50 | 7.54 | 7.54 | 259,45 | 259.45 | 420,96

5 |UEL100X40X17X%3, (C) 5.82 | 1.85 | 3.20 | 84.50 | 12.49 0.17

Notagdo:
Ref.: Referéncia
A: Area da secdo transversal
Avy: Area de esforgo cortante da secio segundo o eixo local 'Y’
Avz: Area de esforgo cortante da se¢io segundo o eixo local 'Z'
Iyy: Inércla da segio em torno do eixo local 'Y’
Izz2: Inércia da secdo em torno do eixo local 'Z"
It: Inércia & torgdo
As caracteristicas mecanicas das pegas correspondem & se¢ao no ponto médio das mesmas.

2.1.2.4.- Tabela de ferro

Tabela de ferro
Material Peca v s Comprimento | Volume | Peso
Tios | Designagaa | (NN Perfitserie) m) | (m® | (ka)
Aco laminado [ A-572 345MPa |N127/N128 | 3/4" (Barra redonda) 5.090 0.001 |11.39
N128/N129|3/4" (Barra redonda) 4.930 0.001 [11.03
N129/N130|3/4" (Barra redonda) 4,980 0.001 [11.14
N130/N131|3/4" (Barra redonda) 4,990 0.001 |11.16
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T’ Relatorios
Sumaré Data: 29/09/22

Tabela de ferro
Material Peca B Comprimento | Volume | Peso
Tipo Designacdo (Ni/‘l;“f) pestii(Sens) ?m) (m3) | (ka)
N131/N132|3/4" (Barra redonda) 4,930 0.001 [11.03
N132/N133|3/4" (Barra redonda) 4,980 0.001 |11.14
N112/N106|R 12 (R) 5.919 0.001 | 5.25
N106/N140/R 12 (R) 5.802 0.001 | 5.15
N124/N139 (R 12 (R) 5.802 0.001 | 5.15
N94/N124 (R 12 (R) 5.919 0.001 | 5.25
N70/N138 (R 12 (R) 5.811 0.001 | 5.16
N76/N70 |R 12 (R) 5.927 0.001 | 5.26
N58/N88 |R 12 (R) 5.927 0.001 | 5.26
N88/N137 |R 12 (R) 5.811 0.001 | 5.16
N58/N52 |R 12 (R) 5.919 0.001 | 5.25
N52/N137 [R 12 (R) 5.802 0.001 | 5.15
N70/N136 |R 12 (R) 5.802 0.001 | 5.15
N40/N70 |R 12 (R) 5.919 0.001 | 5.25
N22/N16 |R 12 (R) 6.011 0.001 | 5.34
N16/N135 (R 12 (R) 5.897 0.001 | 5.24
N34/N134 [R 12 (R) 5.897 0.001 | 5.24
N4/N34 |[R 12 (R) 6.011 0.001 | 5.34
N2/N27 |R 12 (R) 6.011 0.001 | 5.34
N27/N141 |R 12 (R) 5.898 0.001 | 5.24
N9/N142 |R 12 (R) 5.808 0.001 | 5.24
N20/N9 |R 12 (R) 6.011 0.001 | 5.34
N38/N63 |R 12 (R) 5.919 0.001 | 5.25
N63/N143 R 12 (R) 5.803 0.001 | 5.15
N45/N144 [R 12 (R) 5.803 0.001 | 5.15
N5S6/N45 |R 12 (R) 5.919 0.001 | 5.25
N81/N144 R 12 (R) 5.812 0.001 | 5.16
N56/N81 |R 12 (R) 5.927 0.001 | 5.26
N74/N63 (R 12 (R) 5.927 0.001 | 5.26
N63/N145 |R 12 (R) 5.812 0.001 | 5.16
N92/N117 (R 12 (R) 5.919 0.001 | 5.25
N117/N146 |R 12 (R) 5.803 0.001 | 5.15
N99/N147 |R 12 (R) 5.803 0.001 | 5.15
N110/N99 (R 12 (R) 5.919 0.001 | 5.25
N149/N148 (L 1.3/4 x 1/8" (Cantoneira) 1,599 0.000 | 3.40
N150/N151|L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N151/N1i52 (L 1.3/4 x 1/8" (Cantoneira) 1.429 0.000 | 3.04
N148/N150(L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N159/N157 (L 1.3/4 x 1/8" (Cantoneira) 1.432 0.000 | 3.05
N161/N160|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N158/N161|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N160/N159 (L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
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seccao quadrada)

i Relatoérios
Sumaré Data: 29/09/22
Tabela de ferro
Material Peca i Comprimento | Volume | Pe
Tipo Designacio (Ni/ilf) racksacie) ?m) (m3) (k;c))
N163/N162 |L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N162/N164 |L 1.3/4 x 1/8" (Cantoneira) 1,599 0.000 | 3.40
N164/N165|L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N165/N166 /L 1.3/4 x 1/8" (Cantoneira) 1.432 0.000 | 3.05
N168/N167 (L 1.3/4 x 1/8" (Cantoneira) 1.429 0.000 | 3.04
N169/N168|L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N170/N169 |L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N153/N170|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N172/N171|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N171/N173|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N173/N174|L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N174/N175|L 1.3/4 x 1/8" (Cantoneira) 1.432 0.000 | 3.05
N177/N176|L 1.3/4 x 1/8" (Cantoneira) 1,429 0.000 | 3.04
N178/N177|L 1.3/4 x 1/8" (Cantoneira) 1,548 0.000 | 3.29
N179/N178 |L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N154/N179|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N180/N181 (L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N181/N182|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N182/N183 |L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N183/N184 )L 1.3/4 x 1/8" (Cantoneira) 1,429 D.000 | 3.04
N186/N185 (L 1.3/4 x 1/8" (Cantoneira) 1.432 0.000 | 3.05
N187/N186 (L 1.3/4 x 1/8" (Cantoneira) 1,548 0.000 | 3.29
N188/N187 (L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N189/N188|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N155/N190|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N190/N191 (L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N191/N192|L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N192/N193 (L 1.3/4 x 1/8" (Cantoneira) 1.429 0.000 | 3.04
N195/N194 |L 1.3/4 x 1/8" (Cantoneira) 1.432 0.000 | 3.05
N196/N195 (L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N197/Ni96 |L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N198/N197 |L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N156/N199 (L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N199/N200|L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N200/N201 (L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N201/N202 L 1.3/4 x 1/8" (Cantoneira) 1.429 0.000 | 3.04
N204/N203 |L 1.3/4 x 1/8" (Cantoneira) 1.432 0.000 | 3.05
N205/N204 (L 1.3/4 x 1/8" (Cantoneira) 1.548 0.000 | 3.29
N206/N205 |L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
N207/N206 |L 1.3/4 x 1/8" (Cantoneira) 1.599 0.000 | 3.40
Aco dobrado | CF-26 Ni/n2 | BL00X100X4.75 (Perfil oco de 0.359 | 0.001 | 4.93
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B Relatoérios
Sumaré Data: 29/09/22

Tabela de ferro

Material Peca " Comprimento | Volume | Peso

: Perfil
Tipo Designagdo (Ni/Nf) i) (m) (m3) | (ka)
N2/N3 TB100X100X4.75 (Perfil oco de 6.295 0.011 |86.50

seccdo quadrada)
TB100X100X4.75 (Perfil oco de
N4{NE secgao quadrada)

E TB100X100X4.75 (Perfil oco de
N5/N4 secgao quadrada)

6.295 0.011 [86.50
0.359 0.001 | 4.93
TB100X100X4.75 (Perfil oco de

NG/N7 | 0.636 | 0.001 | 8.74
N8/N9 :S:g%%xsffg‘;gas) (Perfll aeo:de 0.913 | 0.002 |12.55
N10/N11 :fg;%";fa";‘;ggﬁpe”ﬁ' erade 1182 | 0.002 |16.23
N12/N3 If:g%%xégfg‘r‘;gj’) (Pefril aco:de 1.450 | 0.003 [19.92
N13/N14 Ifgg%%xggfﬁﬁ’)("erﬁ' ocode 1.182 | 0.002 |16.23
N15/N16 :sclg%%xéffggg;“’erﬁ' ocoda 0913 | 0.002 [12.55
N17/N1g | TB100X100X4.75 (Perfil oco de 0636 | 0.001 | 874

secgdo quadrada)
TB100X100X4.75 (Perfil oco de

N19/N20 | T 0.359 | 0.001 | 4.93
N20/N21 :Sclg%%x‘:ffcﬁ:g:) vPartl-oeo.de 6.295 | 0.011 [86.50
N22/N21 :f:g%%";g:;‘r:ga%“’erﬁ' oce de 6.295 0.011 |86.50
N23/N22 ZEB:(;%%X;SS;‘:‘Z:)(P”“' aco de 0.359 | 0.001 | 4.93
N24/N25 :Ejg%%qufgg‘;gas) (Pestil.oco.de 0.636 | 0.001 | 8.74
N26/N27 ;Egg%%x{;f;ﬁgas)“’erﬁ' oco de 0.913 | 0.002 |12.55
N28/N29 gség%%xﬁ:;:gas)("erﬁ' oco de 1.182 | 0,002 |16.23
N30/N21 :Sclg%%qul?::;g;’) (Parfil oco de 1.450 | 0.003 [19.92
N31/N32 ggg&%";:;’;‘;g;fpem' oco de 1.182 | 0.002 |16.23
N33/N34 12&%%";33&75 (Perfil oco de 0.913 | 0.002 [12.55
N35/N36 :E:g%?}ngfg‘;gs (Perfil oto de 0.636 | 0.001 | 8.74
N37/N38 lsgcggngfg‘;gas) (Feshil.oeside 0.359 | 0.001 | 4.93
N38/N39 TB100X100X4.75 (Perfil oco de 6.205 0.011 |86.50

seccao quadrada)
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=y -
D Relatorios
Sumaré Data: 29/09/22

Tabela de ferro

Material Peca e Comprimento | Volume | Peso

i P
Tipo Designacdo (Ni/NfF) Bl (m) (m3) | (ka)
N40/N39 TB100X100X4.75 (Perfil oco de 6.295 0.011 |86.50

seccao quadrada)
TB100X100X4.75 (Perfil oco de
N41/N40 secgdo quadrada)

- TB100X100X4.75 (Perfil oco de
N42/N43 seccao quadrada)

0.359 0.001 | 4.93

0.636 0.001 | 8.74
TB100X100X4.75 (Perfil oco de

N44/N45 seccio quadrada) 0.913 0.002 [12.55
TB100X100X4.75 (Perfil oco de

N46/N47 seccdo quadrada) 1.182 0.002 |16.23

a TB10DX100X4.75 (Perfil oco de . e A B3

N48/N39 seccio quadrada) 1.450 0.003 |19.92

N49/N50 TB100X100X4.75 (Perfil oco de 1.182 0.002 |16.23

seccado quadrada)
TB100X100X4.75 (Perfil oco de
secgdo quadrada)
TB100X100X4.75 (Perfil oco de

N51/N52 0.913 0.002 |12.55

N53/N54 seccio quadrada) 0.636 0.001 | 8.74
TB100X100X4.75 (Perfil oco de

N55/N56 seccio quadrada) 0.359 0.001 | 4.93

N56/N57 TB100X100X4.75 (Perfil oco de 6.295 0.011 |86.50

secgao quadrada)
TB100X100X4.75 (Perfil oco de
seccdo quadrada)
TB100X100X4.75 (Perfil oco de
seccao quadrada)
TB100X100X4.75 (Perfil oco de
secgdo quadrada)

TB100X100X4.75 (Perfil oco de

N58/N57 6.295 0.011 |86.50

N59/N58 0.359 0.001 | 4.93

N60/N61 0.636 0.001 | 8.74

Ne2/N63 | 1o 0.913 | 0.002 |12.55
N64/N65 :S:c%%xjgfﬁﬁ’) (Perfll oco de 1.182 | 0.002 |16.23
N66/N57 ;eaclg%%";::;:gas)“%rﬁ' oco de 1.450 | 0.003 |19.92
N67/N68 lgclg%%"égfg(r:g“’em‘ DEn e 1.182 | 0.002 |16.23
N69/N70 TB100X100X4.75 (Perfil oco de 0.913 0.002 |12.55

secgdo quadrada)
TB100X100X4.75 (Perfil oco de
seccao quadrada)
TB100X100X4,75 (Perfil oco de
seccdo quadrada)
TB100X100X4.75 (Perfil oco de
seccdo quadrada)
TB100X100X4.75 (Perfil oco de
seccao quadrada)

N71/N72 0.636 0.001 | 8.74

N73/N74 0.359 0.001 | 4.93
N74/N75 6.295 0.011 |86.50

N76/N75 6.295 0.011 |86.50
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¥ Relatdrios
D Sumare Data: 29/09/22
Tabela de ferro

ey | rewa [Crmeel e
N77/N76 lsclg%%";f:;(r:'gf)(%rﬁ' aco de 0.359 0.001 | 4.93

N78/N79 :Eggg.%xggfﬁ‘jas) (Partii-acq de 0.636 0.001 | 8.74

NBO/N81 ;eggg%%x:l?:;;gf)(pe"ﬁ' aen de 0.913 0.002 [12.55

N82/N83 leBclg%%quSfc}(r:b?as) (Perfil.oco de 1.182 | 0.002 |16.23

N84/N75 Zsclg%%x;‘?ao‘i‘;gas)(Perﬁ' oco de 1.450 0.003 [19.92

N&5/N86 23;%";3;’;‘;;35)("‘3”" oge de 1182 | 0.002 |16.23

N87/N88 Z:clg%%qugfﬁfas) (Pertil oca da 0.913 | 0.002 [12.55

N89/N9O 153@%%";3:;;6735) (Perfil oco de 0.636 | 0.001 | 8.74

N91/N92 Zsclg%%xégaoi‘;gas)we'ﬁ' BER, 2 0.359 0.001 | 4.93

N92/N93 :Sgg%‘;xﬁ;;(;g;("erﬁ' oco de 6.205 | 0.011 |86.50

N94/N93 zfgg%%ﬁl?fmgj’) (Fertl oco de 6.295 | 0.011 |86.50

N95/N94 :E;g%%xgl?:df:gf) (Perhil oco.de 0.359 0.001 | 4.93

N96/N97 1&1‘;%%";3:;‘;&75("&"“' geode 0.636 0.001 | 8.74

N98/N99 :Eclg%%xégfﬁgas)(':’erﬁ' aco de 0.913 | 0.002 [12.55

N100/N101 lgggoé%xggg:;gas;uoerﬁl REoaR 1182 | 0.002 |16.23

N102/N93 :eagg%%xégfjr‘;gs(%rﬁ' oco de 1.450 | 0.003 |19.92

N103/N104 ;Sg%%’%f:;‘;g;("erﬁ] g 1.182 | 0.002 |16.23

N105/N106 l?gg%%ﬁffgggg (Rerfll oo de 0.913 | 0.002 |12.55

N107/N108 lgggoagx;l?f;(;gas)merﬁl ocede 0.636 | 0.001 | 8.74

N109/N110 l:clg%%x;‘?ao;(r";gas)(%rﬁ' oco'de 0.359 | 0.001 | 4.93

N110/N111 Zzgg%%"ggfjégf)(%m' o o8 6.295 | 0.011 |86.50

N112/N111 ngc%%";‘?;’;‘;gas)“’erﬁ' aca:da 6.205 | 0.011 |86.50

N113/N112 :Sclc%%x;l?f;‘;gas) f=axtiiiogode 0.359 0.001 | 4.93

Pagina 32




D Sumare

Relatorios

Data: 29/09/22

Tabela de ferro

Material

Peca o Comprimento | Volume | Peso
s Perfil
Tipo | Designaggo | (Ni/Nf) SrHiiEerie) (m) | (m3) | (ko)
TB100X100X4.75 (Perfil oco de
N114/N115 seccio quadrada) 0.636 0.001 | 8.74
TB100X100X4.75 (Perfil oco de
N116/N117 seccdo quadrada) 0.913 0.002 |12.55
sainG 1o | TB100X100X4.75 (Perfil oco de 3 LS
Nii8/N1i9 seccio quadrada) i.182 0.002 [16.23
TB100X100X%4.75 (Perfil oco de
N120/N111 seccio quadrada) 1.450 0.003 |19.92
TB100X100X4.75 (Perfil oco de
N121/N122 seccdo quadrada) 1.182 0.002 |16.23
355 fhie 5.4 | TBLOOX100X4.75 (Perfil oco de X Ada ST (S
N123/N124 seccio quadrada) 0.913 0.002 12,55
TB100X100X4.75 (Perfil oco de
N125/N126 seccdo quadrada) 0.636 0.001 | 8.74
TB100X100X4.75 (Perfil oco de
N3/N127 seccio quadrada) 0.601 0.001 | 8.26
TB100X100X4.75 (Perfil oco de e :
N21/N128 seccio quadrada) 0.601 0.001 | 8.26
TB100X100X4.75 (Perfil oco de
N39/N129 secclo quadrada) 0.601 0.001 | 8.26
TB100X100X4.75 (Perfil oco de
N57/N130 seccio quadrada) 0.601 0.001 | 8.26
TB100X100X4.75 (Perfil oco de
N75/N131 seccio quadrada) 0.601 0.001 | 8.26
TB100X100X4.75 (Perfil oco de
N93/N132 seccio quadrada) 0.601 0.001 | 8.26
TB100X100X4.75 (Perfil oco de
N111/N133 seccio quadrada) 0.601 0.001 | 8.26
N16/N34 |UE100X40X17X3 (C) 5.090 0.003 |23.27
N34/N52 |UE100X40X17X3 (C) 4,930 0.003 [22.53
N52/N70 [UE100X40X17X3 (C) 4.980 0.003 |22.76
N70/N88 |UE100X40X17X3 (C) 4.990 0.003 |22.81
N88/N106 |UE100X40X17X3 (C) 4,930 0.003 |22.53
N106/N124 | UE100X40X17X3 (C) 4,980 0.003 |22.76
N14/N32 |UE100X40X17X3 (C) 5.090 0.003 |23.27
N32/N50 |UE100X40X17X3 (C) 4,930 0.003 [22.53
N50/N68 |UE100X40X17X3 (C) 4.980 0.003 |22.76
N68/N86 |UEL100X40X17X3 (C) 4.990 0.003 |22.81
N86/N104 |UE100X40X17X3 (C) 4.930 0.003 /22,53
N104/N122 |UEL100X40X17X3 (C) 4,980 0.003 |22.76
N134/N135 | UE100X40X17X3 (C) 5.090 0.003 |23.27
N135/N136 [UEL0OX40X17X3 (C) 4,930 0.003 |22.53
N136/N137 |[UEL00X40X17X3 (C) 4.980 0.003 |22.76
N137/N138 |UE100X40X17X3 (C) 4,990 0.003 |22.81
N138/N139 | UE100X40X17X3 (C) 4.930 0.003 |22.53
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A
D Sumaré

Relatorios

Data: 29/09/22

Tabela de ferro

Material Peca i Comprimento | Volume | P

Tipo Designacdo (Ni/%lf) Parfil(5eqa) ?m) s ?f:S)e (Eg‘;
N139/N140 | UEL00X40X17X3 (C) 4,980 0.003 |22.76
N18/N36 |UE100X40X17X3 (C) 5.090 0.003 |23.27
N36/N54 |UE100X40X17X3 (C) 4,930 0.003 |22.53
N54/N72 |UE100X40X17X3 (C) 4,980 0.003 [22.76
N72/NS0 |UELODOX40X17X3 (C) 4,990 0.003 |22.81
N90/N108 |UE100X40X17X3 (C) 4,930 0.003 [22.53
N108/N126|UE100X40X17X3 (C) 4.980 0.003 [22.76
N4/N22 |UE100X40X17X3 (C) 5.090 0.003 |23.27
N22/N40 |UEL100X40X17X3 (C) 4.930 0.003 |22.53
N40/N58 |UEL00X40X17X3 (C) 4.980 0.003 [22.76
N58/N76 |UE100X40X17X3 (C) 4,990 0.003 |22.81
N76/N94 |UE100X40X17X3 (C) 4,930 0.003 |22.53
N94/N112 |UE100X40X17X3 (C) 4,980 0,003 |22.76
N11/N29 |UE100X40X17X3 (C) 5.090 0.003 |23.27
N29/N47 |UE100X40X17X3 (C) 4.930 0.003 |22.53
N47/N65 |UE100X40X17X3 (C) 4,980 0.003 |22.76
NE65/N83 |UE100X40X17X3 (C) 4,990 0.003 |22.81
N83/N101 [UE100X40X17X3 (C) 4,930 0.003 |22.53
N101/N119|UE100X40X17X3 (C) 4.980 0.003 [22.76
NO/N27 |UE10DX40X17X3 (C) 5.090 0.003 123.27
N27/N45 |UEL00X40X17X3 (C) 4,930 0.003 |22.53
N45/N63 [UE100X40X17X3 (C) 4,980 0.003 [22.76
N63/N81 |UE100X40X17X3 (C) 4,990 0.003 [22.81
N81/N99 |[UE100X40X17X3 (C) 4,930 0.003 |22.53
N99/N117 |UE100X40X17X3 (C) 4,980 0.003 [22.76
N7/N25 |UE100X40X17X3 (C) 5.090 0.003 [23.27
N25/N43 |UE100X40X17X3 (C) 4.930 0.003 |22.53
N43/N61 |UE100X40X17X3 (C) 4,980 0.003 |22.76
N61/N79 |UE100X40X17X3 (C) 4.990 0.003 |22.81
N79/N97 |UE100X40X17X3 (C) 4,930 0.003 [22.53
N97/N115 |UE100X40X17X3 (C) 4.980 0.003 |22.76
N2/N20 |UE100X40X17X3 (C) 5.090 0.003 [23.27
N20/N38 |UE100X40X17X3 (C) 4,930 0.003 |22.53
N38/N56 |UE100X40X17X3 (C) 4,980 0.003 [22.76
N56/N74 |UE100X40X17X3 (C) 4,990 0.003 |22.81
N74/N92 |UE100X40X17X3 (C) 4,930 0.003 |22.53
NO92/N110 |UE100X40X17X3 (C) 4.980 0.003 [22.76
N141/N142 | UE100X40X17X3 (C) 5.090 0.003 |23.27
N142/N143 [UE100X40X17X3 (C) 4,930 0.003 |22.53
N143/N144 | UELOOX40X17X3 (C) 4,980 0.003 |22.76
N144/N145|UE100X40X17X3 (C) 4,990 0.003 |22.81
N145/N146 | UEL0OX40X17X3 (C) 4,930 0.003 |22.53
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Tabela de ferro
Material Peca " Comprimento | Volume | Peso
- - = ! Perfil(Série) ol
Tipo Designacdo (Ni/Nf) (m) (m3) | (kg)
N146/N147 [UE100X40X17X3 (C) 4,980 0.003 |22.76
Notacdo:
Ni: NG inicial
Nf: NG final
2.1.2.5.- Tabela resumo
Tabela r
Material Comprimento Volume Peso
Série Perfil Perfil Série | Material | Perfil | Série | Material |  Perfil Sérle | Material
Tipd | Desigigle m) | (m) | (m) | (m3) | (m) | (m) | (ka) | (ka) | (ko)
3/4" 29.900 0.009 66.90
Barra redonda 29,900 0.009 66.90
R12 188.360 0.021 167,23
R 188,360 0,021 167.23
L1.3/4 x 1/8" 74,123 0.020 157.68
Cantoneira 74.123 0.020 157.68
Aco
laminado | A-572 345MPa £92.383 0-050 as1m
TB100X100X4.75 | 145,746 0.255 2002.51
Perfil oco de seccdo quadrada 145,746 0,255 2002.51
UE100X40X17X3 | 299,000 0.174 1366,70
c 299.000 0.174 1366.70
Aco 5
dobrado CF-26 444,746 0.425 3369.20

2.1.2.6.- Quantitativos de superficies

Perfis de ago: Quantitativos das superficies a pintar

Tipo Série Perfil Supe?f:nc;e/ rl:lr)utérla Com?;r;]ento Su?;r;‘;me
Perfil oco de secgdo quadrada | TB100X100X4.75 0.383 145.746 55,868
Ago dobrado c UE100X40X17X3 0.394 299,000 117.857
Subtotal 173.725
Barra redonda 3/4" 0.060 29.900 1.789
Bee lasiriadi R R 12 0.038 188.360 7.101
___Cantoneira L1.3/4x1/8" |  0.178 ) 74,123 | 13.179
Subtotal 22.069

Total| 195.795

2.2.- Resultados
2.2.1.- Barras

2.2.1.1.- Verificagoes E.L.U. {Resumido)

_— - : . - . VERIF!:A@ES (Aam‘uaa 147azz.zn1n o o o R 0 Estado
N1/NZ {b..n;!j;:ﬂﬂ i’;jig'g x:nD;Sg:)lm ::uu"l u:nD.:lg.B?m M‘;CP?.:”" n=0.4 0= 13 x:nn;ai?nm NP xr:.tafng.sm x:nu.:]iim Y “Il:,slso.l.\a
e |z cis [ nnnoe ] o [aee | e [ e [ 2o | e [ s [ r0n [ wer | oo | 2o
woma | CRZ30 | 2Sans stz | x| Mmoo fxiustem | oy | xon | e [xtstem| om | oo | o, | eases
s |2 | gdion | | Y |l |t weea | ma | wee [t wee (st [mgpne | e
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(t/t) > 500 | &< 200.0 %:248m | ¥:2.4Bm | x:2.48m | w: 2.48 : :
_ . > A 12, 12,48 m | % 2.48m | ¥:2.48Bm | xi2.48m ¥:2.48 m | My, = 0.00 | PASSA
N2D1/N122 (b.;’t) . 60 a,.;l;cv’u.a n=0.5 n =56 o = 43,8 0= 25.7 gy gty § 18,5 A o = 48,5 0 = 45.4 NP 0 = 49,5
{bJt) - 500 | kv 200.0
. y Neso = 0.00 - x:0m x:0m %x: 0m xUm % 0m x:0m % Om 4 M. = 0.00 | PASSA
N134/N152 “"{,i;‘“ b2 20001 Tpn Al | a5 | ne228 | g=12 | q=26 | n=69 | 4yu55 | wes3d N.P. NP =333
(b/E) < 500 [ 32 200.0 [0 o0 . ; . ) . ;
i B = x:2.54m | x:2.54m | x:2.54m x:2.54m | x:254m | x:2.54m | x: 2.54m I M., = 0.00 | PASSA
N152/N135 (b.',,'i)s;asn L,;a;!f:-ﬂ NP n=bl | S2320 | 0e237 | n=12 | n=38 | n=104 | a=56 | n=360 | MNP P | g =360
(b./t) < 500 | = = 2000 o o om o )
- - _ i1 i : ! x: 0 m x:0m ¥ 0m x: 0m M. = 0,00 | PASSA
N135/N167 “".ﬂ?s;_“ LHEdng) a=0l | WS Bl | Jaore | gezza | ez n=36 | n=79 | n=43 | 4=310 | =325 | NPY |n=32.5
NLE7jiEE (m))‘ Pl bt s | X 2465 m | x: 2465 m | x: 2,465 m | x: 2465 m | x: 2,468 m | x: 2465 m [ x: 2465 m | e 2.465 m | M. = 0.00 | PASSA
S | M AnE n=204 | n=221 | n=12 | n=37 | n=82 | ne=49 | q=314 | n=327 | NeN |n=327
(ba/t) <500 | &2 200.9 x: 0 m x:0m %: 0 m x:0m X 0m X 0m x:0m :
. s N _ : : : : : : x:0m  |Muo=0.00| PASSA
NLJE/NLZG | (bft) < 60 |4, 22000 | =02 | a=28 |, _9g4 [ =225 | w=12 | n=37 | a=82 | a=51 | 4=318 | q=331 | NRY |n=33.1
{b.Jt) = 500 | & = 200.0 x: 2.48 : :
= t2.48m | x12,48m | x:2.48m | x:2.48m | x:2.48m | x12.48m | x:2.48m | x: 2.48 m | M, =0.00| PASSA
N176/N137 “";‘a’s-s':“ ’“':a:::"’ =02 | =26 | 088 | n=226 | n=12 | n=37 | n=85 | n=51 | n=323 | n=33.4 | NES |n=33.4
(bt) < 500 | &, € 200.0 x:0m %0 m %: 0 m xidm % 0'm X 0m % 0 m ¥:0m |M.=000| PASSA
N137/N184 (b,;';)s;aﬁn G 2404 |; 57~ n=25 | aags | =228 | gei2 4 =37 A =85 n=52 | 4=323 | n=336 | NPY |q=33.6
(bJ/t) < 500 | A5 200.0 % 2.54m | %x:2.54m | x:2.54m x:2.54m | x: 2.54m | x:2.54 7 32
- - = e 2. 12, 3 L 2. 12.54m | x2.54m | x: 2.54m M. = 0,00 PASSA
N184/N138 (h;"a’:;:“ pEl0a) =02 | A= &7 | =286 | n=22.4 | net2 | ne=37 | n=B83 | nes50 | n=32.2 | n=33t £ | g =331
(buft) < 500 | &, = 200.0 x:0m ¥: 0 m x:0m x:0m x: 0 m x:0m xx0m x:0m M..=0,00| PASSA
£ N - : : : : : : : : e =0,
N138/N193 (hétu)s;w M;a:gaw n=01 =21 n =285 n=224 n=1.2 n=37 n=8.2 0= 4.9 =314 | n=32.7 NPY [ n=32.7
I - S D bt s | 2485 m | k2,485 m | x: 2,465 m | x: 2465 m [ x: 2485 m | %: 2465 m | x: 2465 m | x: 2.465 m [ Mo = 0.00 | PASSA
s | s =g n=278 | n=221 n=12 n=36 =7, n=49 | n=309 | n=325 NP [n=325
{b./6) = 500 | b, £ 2008 | (o . : . . - )
w = 0. _ x:0m x: 0 m x:0m x:0m % O0m x:0m x:0m " My = 0.00 | PASSA
NANANO2 | ()2 60° [y £20R0 | N =10 | 308 | q=22.6 [ =12 | ne=38 | g=96 | q=51 [ g=344 | N~ NP |y =344
(B/%) = 500 | A %2000 | "y o P Py . . . ) _
2 5= 0. 5 s ¥2A4Bm | x:248m | 1248 m | x:2.48m | x:2.48Bm | w248 m 1 M. = 0.00 | PASSA
N202/N140 (b"','?s;‘"“ A8 2000 | Wiy nWLL | Ha7a7 | wezas | weda | neds | n=62 | nesl | y=231.8 NE. NPY  [n=318
(b./t) = 500 [ 4. < 200.0 x:0m x:0m x:Dm x:0m xi0m Xt 0m x:0m ®:0m M., = 0.00 | PASSA
: : : : : : : o = B,
Nig/N148 (b"’;:ﬁ" ""; 200.0 [ =03 | 4=100 | o495 | q=27.8 | n=16 n=66 | n=249 | n=78 | n=8600 | n=507 NP | = 60,0
{B2):5 500 | &y 200.0 %:2.54m | x:2.54m | x:2.54m | x:2.54m | x:2.54m | %:2.54m | x: 2.54m | x:2.54m | M.o=0.00| PASSA
N148/N36 (b‘.;;)’;su r2000) n=03 | n=%8 | 561 | w=282 | n=L7 | w=63 | a=313 | n=80 | n=666 | n=541 | NS |y=66.6
(out)s 500 | £, 5200.0 x:0m x:am w:0m x:0m ¥ 0m x:0m x:0m ¥:0m | Me=0.00| PASSA
N36/N170 lb';?s;:n In® 2000 | ‘a=05 n=43 | _498 | n=264 | n=1s6 nu65 | ne262 | q=70 | n=554 | q=d00 NP |y = 55.4
{Bo/t) < 500 | 3 %.200.0 x: 2,465 m | %1 2,465 m | x: 2465 m | x: 2.465 m | x: 2,465 m [ x: 2465 m | x: 2,465 m [ x: 2,465 m | M., = 0.00 | PASSA
N170/NS4 fb;?s;:" St 2008 | -m=05 n=48 172610 | n=263 | n=16 n=68 | n=265 | n=70 | n1=565 | n=485 | NPY |n=565
fBult) = 500 | A 109, xiom | wom | xom | wom [ xom | wom | wom | xom |M.=000| Passa
NS4/NLZS. | (B/t) =60 (%, 2200.0 ) w=0A | n=40 [ \Z5y | n=269 | =16 | n=66 | n=265 [ n=72 | n=557 | n=500 | NPT [n=557
{b./t).< S00 A, £ 200,0 x:2.48m | x:2.48m | x:2.48m | x:2.48m | x:248m | x: 248 m | x:2.48m | x: 248 m M., =0.00| PASSA
NI79N7Z | (B~ 6O [ A, <200.0 | n=04 | n=38 | (516 | n=269 | n=l6 | n=67 |n=271 [ n=73 | =561 | n=50.2 | NeS [n=S6ad
{b/t) < 500 | 3¢ 2000 x:i b m x:0m w:m x: 0m x: D m x: 0m x:0m w m PASSA
N72/N181 (b'j,:)s;:"‘ ’*-;;::"’ n=04 | n=38 | Ja5te | q=il | n=16 n=67 | n=273 | n=74 | n=563 | n=505 n =563
(bo/t) = 500 | A £200.0 w2.54m | x:2.54m | x:2.54m | x:2.54m | x:2.54m | x:2.54m | x:254m | x:2.54m PASSA
N1B1/NgD [b.',;z}‘;su *n;a'f:.f-’-" n=04 n=4l | U %13 | n=269 | n=18 n=6.6 n=267 | n=23 | q=56.0 | n=50.1 n =560
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Relatorios

Sumare Data: 29/09/22
— VERIFICAGOES (ABNT NER 14762:2010 Estado
b/t A N N M. M, V. Vi MV, MV, N.MM, NMM, M. .
{b./t) = S00 | A, < 200.0
= o x:0m x:0m x:Dm x:0m x:0m x:0m x:0m x:0m M, = D.00 | PASSA
Na0/N150 (b‘{,?s;‘“ "";Big:"’ n=05 | n=50 | g1y | n=263 | q=16 | n=66 | n=265 | n=70 | n=567 | n=49.6 | NP |n=567

b, “ S o
N190/N10B ‘(E?Js;i%n :": : ;ggg 2= 0.5 N =49 X: 2,465 m | x: 2,465 m | x: 2.465 m | x: 2.465 m | x: 2.465 m | x: 2.465 m | x: 2.465 m | x: 2.465 m | M, = 0.00 | PASSA

Passa passa n =496 n=26.4 n=16 n=65 n =251 n=7.0 n = 55.3 n =449 NP " n =553

(b./t) = 500 | ., < 200.0
N1D8/Ni9% | (bjt) - 60 | %, <200.0| n=09 n=9.0
Passa Passa

m M... = 0,00 | PASSA

®:0m ®:0m x:0m x: 0m % 0m xi
63 1.9 NPY fg= 637

% 0m H
n = 54.0 n=27.0 n=16 n=68 n=29.6 q=73 n=

N199/N126 (?;}tt))isﬁ%n tz;ggg n=109 n=88 ¥:248m | ¥:2.4Bm | w248 m | x: 248 m | x:2.48m | x:2.48m | x: 2,48 m | x: 248 m | M, = 0.00| PASSA

i 2 n=472 | n=267 n= 16 n =65 n=22.7 q =71 n =565 | q=485 NP n =565
{b./t) = 500 [ A, = 200.0

. ®:0m x:0m x:0m ®:0m ®:am ¥:Om %:0m *:0m M= 0.00 | PASSA

N4/N149 (WP:L;:“ "-': 200.0| n=10.5 a=62 | o267 | a=23d | n=a2 n =36 n=7.3 n=53 | n=339 | n=33.0 NS |n=339

(b./t) = 500 | & = 200.0

N143/N22 | (bft)« 60 |&,<200.0| n=105 n=62 | ¥ 2.54m | x:2.54m | % 2.54m [ % 2.54m | x:2.54m | %x:2.54m | v 2.54m | x:2.54m | M, =0.00 | PASSA

st = n=303 | n=23.4 n=12 n=37 n=93 n=5% n=375 | n=348 NP [n=32.8
(b.ft) = 500 | A~ < 200.0

- - ®0m ®:0m x:0m x:0m % 0m % 0m ®0m % 0m M.,y = D.0D | PASSA

N22/N153 (h;:;su Lq;a:::.a n=102 n=ls | 0N | wiGre | a=td X wam wom | mam | aam om 00| PASIA

(b./t) « 500 | % = 200.0
N153/N40 | (b/t)« 60 |2, 5200.0| n=0.2 =16
Passa Passa

X: 2,465 m | x: 2,465 m | x: 2.465 m | x: 2,465 m | x: 2,465 m | x: 2,465 m | x: 2.465 m | x: 2.465 m | M, = 0.00 | PASSA
n=27.4 n=219 n=1.1 n=35 n=78 n=+44 n = 30.0 n=319 N.BY =319

{b./t) = 500 | A % 200.0
N4D/N154 [ [b/t) = 80 | &, = 200.0 n=0.1 =10

m x:0m M, = 0.00 | PASSA
Passa Passa N.P.

7 =323

{6./t) » 500 | %, = 200,0

b : ¥:2.48m | %x:2.48m | w:2.48m My, =0.00| PASSA
NEWsS 'h'";:)s;:u "": 200.0 | = 0.l AELD n=50 | n=29.8 | y=324 NP | =324

{b.ft) - 500 | A, < 200.0

f 3 . x:Um w0m % 0m Mo = 0.00 | PASSA
N58/N180 -b'é',:) = 60 Ak 2000 | n=0.1 n=1.0 =81 | n=299 | q=32.2 P |y =32.7

{b./t) = 500 | A, = 200.0
N18D/N76 | (by/t) < 60 |A,<200.0]| n=0.1 n=11
Passa Passa

X:2.54m | x:2.54m | x:2.54m | x:2.54m | x:2.54m | x:2.54m | x:2.54m | x:2.54m | M= 0.00 | PASSA
n=277 | n=222 n=11 n=3.6 n=78 n=49 n=297 | n=323 NP g =323

(b.ft) < 500 [ A. < 200.0

N76/N1SS (Byt) = 60 | 3y = 200.0 n=0.2 qENT7 x: 0 m ¥:0m ¥:0m %:0m ®wOm ¥ 0m w:0m ¥ 0m Mye = 0.00 | PASSA

n =275 n=21.9 n=1L1L1 n=35 n=7%7 n=48 n =301 n =319 N.p." n =319

Passa Passa
N1S5/Ng4 t?l;(/"l)] = EB%D :_'" : iggg =02 n=17 |% 2.465 m | x: 2.465 m | x: 2,465 m | x: 2,465 m | x: 2.465 m [ x: 2.465 m | x: 2,465 m [ x: 2.465 m | M., = 0.U0 | PASSA
agh iy LA V=5 n=267 | n=21.9 n=11 n=35 n=73 n=48 n=293 | n=317 NPY | =317
(buft) =500 | 4< 200.0 x0m %:0m ¥:0m ¥:0m ¥ @m ®:0m x:0m x:0m Mo = D.00 | PASSA
3 _ - i : : : H : : : aa = Da
Negiish. | ()< 60" | g 2000 | =04 | B 57 | o261 | n=223 | n=t1 | n=36 | n=86 | n=50 | n=357 | n=333 | NRY [q=357

(bt) = 500 | &, £ 200.0
N156/N112 | (b/t) = 60 |4, %200.8) n=104 n=56

X248 m | x:2.48m | x:2.48m | x:2,48m | % 2.48m | x:2.48Bm | x: 248 m | xI 2.4
Passa Passa n=d

m | My, = 0.00| PASSA
n=255 | n=221 n=11 n=35 n =66 n=4.9 n =319 6 NP

n =319

{bJ/t) = 500 [ &. s 200.0
NL1/N159 | (b/t)« 60 |2, =200,0| n=0.6 n=62

x:0m %1 0m %:0m x:0m x:0m x: O m x: @ m x: 0 m M., = 0.00 | PASSA
Passa Passa 2 52

6.9 n=16 n=52 n =214 n=72 n=52.2 n =475 NP n=5%L2

(bu/t] « 500 | A s 200.0
N1S9/N29 | (bft) = 60 | A, <2000 | n=06 | =82

x:2.54m | x:2.54m | % 2.54m [ x:2.54m | x:2.54m | %:2.54m $2.54m | x:2.54m | Mg, = 0,00 | PASSA
0= =59.4 p.*
Passa Passa

X
524 | n=276 | n=16 n=65 | n=279 | n=726 | n

59. n=512 N, n=>594
ot | s oo | aeen | neee | i | | s [ 2o D msm | omn o | s e[
P l?;2§55%u :.';}’?1523 - N anzta;ssm ‘;.;;42655.7m x:nz.:e{:ssm -:nz;«;im x,,z:zﬁzsgm x:qz.:glssm xn:z:qss;:n x: 2;?75.? M.,\&;Iq‘.ﬂu “p:sss:.
e | TG (L2300 a-oa | a-ea | 507 | IS0 | SR | B | CUSE | OB | JUAS | LA MNGRT| VIS

Passa Passa

(b.jt) = 500 A, = 200.0 :2.48m | :2.48m | x:2.48m | % 2.48m | x: 2.4Bm | ¥:2.48m | %1248 m | x: 2,48 m | M, = D.00 | PASSA

KIPAMNEE | (B} £00' | dpa00A ] sy | m= 42 | 12483 | n=262 | welb | n=62 | n=237 | n=69 | n=530 | n=479 | NPY [n=530

(b./t) = 500 | &, < 200.0
NBS/NIBE | (bft) = 60 |4, 52000 | n=04 n=41

x: 0m %:0m x:0m x:0m x:i 0m x:0m x:0m X 0m | M= 000 PASSA
rt
Passa Passa N.F.

n=48.4 n =264 n=16 n=612 n=238 =70 n =530 n = 48.1 n = 53.0

{B./t) = 500 | A = 200.0

e e ] e R o i e e E e e e R e
o e ko IR IR e I el el e e e e e B
Hissinii E?;Zi-.ﬁgﬂ ::EEEE:S B nedd *.,2:.‘:559’“ x':‘l:;4zﬁs£1;n mql':?:jsm x:nl.:g'Slrn 2 1;.4;25;' x:quabim v:‘z__Asai::sm x:\z_j::ﬁm M‘,,&;la{un nﬂ:ssslnl\s
e ket ] IRET IR TEL A I B I B R e e e i R
e o B RS R i e el kil el el e e i e
e s e e R e B B e e A R 2 L B

(ba/t) ~ 500 | ». = 200.0
N160/N27 (b/t) = 60 |4, = 200,0 n=07 n=10.0
Passa Passa

:2.54m | x:2.54m | x:254m | x:2.54m | x:254m | x:2.54m | x: 254 m | x: 2.54 m | M. = 0.00 | PASSA
n = 56.5 n=28.2 n=16 n=69 n=325 n=8.0 =675 n =543 NP n = 62.5
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Relatorios

Sumaré Data: 29/09/22

VERIFICAGOES (ABNT NBR 14762:2010

Barres
bt X m N ", M, V. v, MY, M, MM | N, . Fetado
{b./t) < 500 | , « 200.0 - :
N27/N164 | (B/t) - 60 | %, < 200.0 W= D5 S X:0m ®:0m ¥:0m x:0m x:0Dm x: 0m x: 0m %: 0m M., = D.00 | PASSA
pii St n=503 | n=26.2 n=16 n=66 n =258 n =69 n=564 | n=493 NP | =564
(b.t) = 500 | &, s 200,0 i
N164/N4S (bt) = 60 | %, < 200.0 n=05 =53 x: 2.465 m | x: 2,465 m | x: 2.465 m | x: 2.465 m [ x: 2.465 m | x: 2,465 m | x: 2.465 m | x: 2.465 m M., = D.00 | PASSA
ek Paisa n=51.2 n=263 n=1.6 n = 6.6 n=26.7 n=6.9 n =572 n =49.7 NP n =522
(bu/t) = 500 | A, < 200.0 . i
N45/N173 (byt) = 60 | %, = 200.0 - f=5.0 x: 0 m x0m ®¥:0m xDm % 0m x:0m x: 0m ®0m Mysq = 0,00 | PASSA
Passe Passca n=515 n=26.7 w=16 n=6.6 n=26.9 n= 7.2 n =572 n =503 NP n-=57.2

{b./t) = 500 | &. < 200.0
N173/N63 (b/t) =60 |, <2000 n=04 n=4.9
Passa Passa

X 2A8m | x:2.48m | x:2,48Bm | %248 m | x:2.48m | x:2.48m | x: 2,48 m | x: 248 m | M., =0.00 [ PASSA
n =520 n=26.8 n=16 n=6.6 n=27.5 n=72 n =576 n=7505 N.P.* n=57.6

(b./t) < 500 [ A, = 200.0
NE3/N1B7 | (b/t) <60 |4, <2000 n=04 n=4.9

x:0m x:0m ®:0m %1 0m X:0m M= 0.00 | PASSA
Passa Passa NPt

n=67 n=27%7 n=73 n =578 n =508 n=57.8

(b.jt) = 500 [ &. = 200,0

¥:254m | »12.54m | %:12.54m | x:2.54m | x:2.54m | M, = 0.00| PASSA
n= 5 £ Rl

N187/N81 | (bJt) = 60 |, <200.0 =0.4 =51
Passa Passa k g n =66 n =271 n=72 57 n =504 n =525
(bu/t) = 500 [ & = 200.0 . . .
NE1/NLSE | (byt) = 60 | &, < 200.0 n=05 4=53 x:0m x0m x 0m x:0m ®x:0m x:0m X 0m X 0m M.y = 0.00 | PASSA
Passa Passn n=>51.3 n =263 n=16 n =66 n=268 n=6.9 =574 n =458 NP n="57.4

(b./t) = 500 | A, = 200.0

N196/N38 | (Bft) < 60 | by < 200.0 n=05 n=53 ki 2,465 m | x: 2,465 m | x: 2,465 m | %! 2,465 m | x: 2,465 m [ x: 2,465 m | ¥: 2,465 m | %: 2.465 m | M. = 0.00 | PASSA

Passa Passs n=50.2 n =262 n=16 n=65 n=256 n=69 n=56.1 n=49.2 N.P,* n = 56.1
(bu/t) = 500 | & s 200.0 ) ; i
Ne9/N205 | (byt) =60 |A.s200.0| n=0.7 n=9.3 xi0m x: @ m x: 0. m x: 0 m x:0m x: 0 m x:0m x:0m | My, =0.00| PASSA
Passa Passa n =543 n=26.9 n=1L16 n= 6.8 n=30.0 n=73 n=64.5 n =520 NP 1 = 64.5
{b./t) » 500 | &, 5 200,0
N205/N117 (b.m: 60 |2,<200.0| n=07 q=9.1 ¥ 2.48m | x:2.4Bm | %:248m | x:2.48m | x: 248 m | x:248m | w248 m | x:2.48m L. = 0.00 | PASSA
Pasca Passa n=474 | n=264 n=16 n =65 n=122.9 n=7.0 n=567 | n=483 NP g =567
(bu/t) = 500 | A. < 200.0 . .
N7/N161 | (b/t) =60 | A, 2000 n=0.9 n=9.9 X x:01m x: 0.m X0 m x: 0m X 0m X 0 m x:0m | Mu=0.00 | PASSA
Passa Passa n =49.5 6 =278 n =16 1 =66 n =249 n=7.8 1 =59.8 n=50.7 NP, ™ =598

{b./t] - 500 | & = 200.0

N161/N25 B/t) - 60 < 200.0 = 0.9 =99 ¥ 2,54 m | x:2.54m [ x:2.54m [ x:2.54m | x:254m | x:2.54m PASSA
¢ Pa’m 200 " " n=561 | n=282 [ n=17 | n=68 | n=320 | n=80 n =667
(b.ft) = 500 | &, = 200.0 x:0m ¥:0m ¥:0m x: 0 0 ASS,
N25/N162 | (byjt) < 60 | iy « 200.0 =05 4.9 : i i =4 m *s 0 PAESA
"',{!La Mk n n= =498 | n=26.4 | n=16 n=65 n=70 n =553
(b./t) » 500 | &, < 200.0
N1B2/N43 | (byft) - 60 |4, = 200.0 n=05 n=45 %2465 m | x: 2,465 m [ x: 2,465 m | x: 2.465m | x: 2.465 m | x; 2.465 m X: 2,465 m | Mg = 0.00 { PASSA
Skl . n=510 | n=263 | n=1.6 n=66 | n=265 | n=70 n=495 NPY | =56.6
(b./t) = 500 | A = 200.0 ’ :
NAIMNITL | (b/t) < 60 | &+ 200.0 n=0. n=39 ®:0m %10 m x: Dm x: 0 m x: 0m ®:0m % 0m x:0m M. = 0,00 | PASSA
f P n =511 n=12639 3=16 n=6.6 0 =265 ne=n2 I =556 n =50.0 P n = 55.6

(b./t) = 500 | &, = 200.0

N171/N61 | (bst) - 60 | A, = 200.0 n =04 n=39 ¥:2.48m | x:2.48m | x:248Bm | w248 m | x:2.48m | x12.48m | x:2.48m | x: 248 m | M, =0.00 | PASSA

4 : =516 | n=268 | n=1.6 | n=67 | n=271 | n=73 | n=562 | =503 NP |q=56.2

4 {b/t) x SOD | %, < 200.0 ¥ Om ®0m % 0m ¥ 0m ¥:0m x: 0 o a M., = 0.00 | PASSA
N&1/N188 | (b/t) = 60 <200.0 = 0.4 =38 y : : ! 3 30 e m, #:.0m -wa. = O

) £ o S n n n=5L8 | n=271 | w=16 | n=67 | n=27.2 | n=73 | n=562 | n=50% NP | g = 56,2

{b./t) = 500 | . s 200.0

N18B/N79 | (Bft) < 60 | %+ 2000 | n=04 n=d4d xi254m | x:254m | w:2.54m | x:2.54m | xw:254m | x:254m | % 2.54m | x: 254 m | Mu, = 0,00 [ PASSA
)

Passa Passs n=513 | n=268 | =16 =66 | n=267 | a=73 | n=561 | n=501 NPT =561
(bu/t) = 500 [ &, = 200.0 ) ; -
N76/N187 | (b/t)« 60 [, 22000 n=0.5 n=49 x:0m x:0m ¥: 0 m xi0m x:0m x:0m %:0m ¥:0m |M, =0.00| PASSA
Passa Passa n =511 n=263 n=16 n=86.6 n = 26.5 n=7.0 = 56.6 n = 49,6 NP n = 56,6
(b./t) < 500 | A, = 200,0
N137/N97 (b..u't]) 260 |Ay=200.0]| n=05 a=50 |% 2,485 m | x: 2,465 m | x: 2.465 m | x: 2,465 m | x: 2.465 m | %: 2.465 m | x: 2.465 m PASSA
Passa Padsa n=49.7 n =264 n=16 n=56.5 n =251 n=740 n = 55.4 n = 55.4
{bu/t) = 500 [ . = 200.0 O o i i ) ) ) .
Na7/N206 t) = 60 + < 200.0 = 0.9 =9, - ¥ : ' x: 0m 0m Xi0m ASSA
(b/t) = v n n=49.0 =539 | 9=270 n=16 0= 6.8 n=29.5 a=73 1 =636 n = 63.6

Passa Passa

(buft) = 500 | < 200.0 ¥:248m | ¥x:2.48m | x:2.48m ¥ 2.48m | 12,48 m | x:2.4Bm | x: 2,48 m | %: 2,48 m | M., =0.00| PASSA

N206/N115 bt} = 60 5 200.0 =04 =8
/ ( Qm i " N8 | =472 | n=267 | melb | 0=65 | n=227 | n=71 | ne=567 | n=485 | NEY | g=56.7
(but) « 500 | 3,2200,0 ®:0m ¥ 0m ¥ 0m *x: 0m '] 0 0 0 M P
N2/N158 by/t) = 60 | A, 5 200, =0 i : : : : X018 *:0 m ¥hm ¥:0.m s =0.00 | PASSA
1 { '};’m b Paigz? R m=08 i, 6:3 n =267 n=1231 n=12 n=13.h n=723 n=53 4 =339 n =330 ‘ﬁ_p,‘” 7 =33.9
(b.ft) = 500 | A, < 200.0
N158/N20 (B/t) = 60 | &, < 200.0 n=10.5 =62 ¥ 2.54m | x:2.54m | %x:2.54m x:2.54m | x:254m | %x:2.54m [ x:2.54m | x:2.54m | M, = 0.00| PASSA
Passa Passa n =303 n=23.4 0 =12 n=3.7 n=93 n=55 n=3%5 | n=348 NP n =375
{b./t) = 500 | A, = 200.0 . .
N20/N163 | (bft) - 60 |A,s200.0| n=0.2 n=1.6 x0.m xam x: 0m X 0m X0 m x:om x0m x:0m | Mg =0.00| PASSA
Passa Passa 1 =268 n=21.9 =11 n=135 n=723 n=4.8 n =293 n =317 NP n =317
b./t) < 500 | A, < 200.0
N163/N38 ({b-‘,’:'l)) < 6D | s 200.0 n= 02 el X 2,455 m [ x: 2,465 m | x: 2.465 m | %1 2.465 m [ %: 2,465 m | %! 2,465 m | x: 2.465 m | x: 2,465 m PASSA
n=27.4 n =219 n=11 n =35 n =768 n=44 n =30.0 q =319 1 =319

Passa Passa

{b./x) = 500 | . < 200.0

NiB/N172 | (b/t)- 60 |, <2000 p=01 =10 m x:0m X 0m % 0m % 0.m x:0m x:

] %0 t0m My = 0.00 | PASSA
n =276 n=22.3 n=11 n=35 n=77 n=540 0 =29.5 n=7323 NP

Passa Passa 1 =323
b./t) < 500 | &, < 200.0
NiT2/NS6 (ldlt:g ] s : 2000| =01 gm0 | X 2ABm | xi248m | x:248m | x:2.48m | ) 248m | x:2.48m | x:2.48m | x: 2.48 m (M. = 0.00 | PASSA
Passa Passa =278 [ =224 [ a=11 n=16 4=78 [ n=50 | n=297 | n=324 NP9 (n=32.4
(bu/t) = 500 | x. < 200.0 ——— T R P
N5&/N18S bift) = 60 | & = 2000 = 0.1 =1.1 $ : x:0m
J Pujssa Passa " * 7=3.6 =79 n=51 n =37

(b./t) ~ 500 | &, s 200.0
N189/N74 | (by/t) < 60 [ &, < 200.0 n=0.1 n=11
Passa Passa

®:2.54m | x:2.54m | x:2.54m M., PASSA
n=3.6 n=78 n =429 n =296 n =323 NP n =323
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Relatorios

Sumaré Data: 29/09/22

VERIFICAGOES (ABNT NBR 14762:201D

Barras
br x N N, M. M, v, v, M, M. MM, NMM, . i
(b./t) < 500 | &, < 200.0

= x:0m x:@m x:0m x:0m x:0m x:0m x: Om x:0m M= 0.00| PASSA
M (b::tm) 2l J.,.;mzuo.u e niA? n =275 n=21.9 n=11 =35 n=77 n=48 n=30.1 n =319 ‘N.P.“" n =319
NISENGZ | (o 80 | v s 20000 | ma02 | mei7 |%2:465m | x:2.465 m | x: 2465 m | x: 2465 m | £ 2.465 m | ¥: 2.465 m | x: 2,465 m | x: 2,468 m | M = 0.00 | PASSA
o P 4 : n=268 | n=219 | n=11 n=3.5 n=73 n=48 | n=293 | =317 NP | g =an7

(b./t) < 500 | A, < 200.0 ) ]
N92/N207 | (bft) - 60 |, <2000 n=04 W =57 x:0m x:0m | M= 0.00( PASSA
Hrded At n=357 | n=33.3 NP | g =357

{bJt) = 500 | & = 200.0
N207/N110 | (b/t) =60 |, 200.0| n=04 [ n=58

x:2.48m | x: 248 m | M, = 0,00 PASSA
Passa Passa 3

n =319 n=731.6 NP N =319

{b./t) = 500 | &= 200.0 N

w = 0,00 & x:0m w | Mu=0.00| PASSA
N141/N157 {u',;ta);;asu n.‘; 200.0 | M %5 n=11 Jean NP ki B N
(b.t) = 500 | & = 200.0 - ; -
N157/N142 | (B/t) ~ 60 |, <200.0 N""\G P“,,M A= L0 % :-;: m Np. M.‘.& = 0.00 P:ssseAq
Passs Passs ol 1 . ei) n &
(byt) = 520 302 200, x: 0 m %0 m ®: 0om x: 0 m ¥ i m x: 0m x: 0 m M., = 0,00 | PASSA

N142/N166 | (b/t) 260 | A, =200.8| =02 n=22
Passa Passa

5 =279 n=22.1 n=12 n=3.6 n=7.9 n=49 n =310 N.P* n =325

{b./t) = 500 | &, = 200.0

N166/N143 | (B/t) 5 60 | %, < 200.0 a=0.2 e X: 2465 m | % 2,465 m | x: 2465 m | x: 2,465 m | x: 2,465 m | x: 2,465 m | x: 2,465 m | x: 2.465 m | M, = ia‘.nn PASSA

Passa Passa n =284 n=12z.1 n=12 n=36 n=82 n=49 n =313 n =327 N.P. n =327

memizs | A< (L2300 | =m0z | gm2z | HIn | xon | wom | wom | wee | xon | wan | eon Mg e
wrsniss| BRZ |32 | weoa | aeze | VIR YRAT OMET | GTOR VRAD UNED | (AT VAT MR8
naamiss | B <en |n23000 | am0z | amas | SR | xgm | xom | oxem | xom | oxom | eom | xon | 00| PASE
mespes | <o (L2500 wmoz | nm2 || 2stm|wasem | wisn easn | wasen | Gign | casen nosem ) eases
(b.jt) < 500 | 4. < 200.0 Om ¥:0m X 0m ¥:0Om %0m ¥0m ¥ 0m ¥i0m M..s= 0.00 | PASSA

N145/Ni94 | (/)2 60 | A, <2000 | w0l | a=2d | Coogy | 1292 | n=12 | n=37 | n=62 | n=48 | n=31s | =227 | WNeW [n=322

Passa Passa
(b2/t) 4500 A, = 2004 x: 2,465 m | x: 2.465 m [ x: 2,465 m | x: 2.465 m | x: 2,465 m | x: 2.465 m | x: 2.465 H
s 2 : 2. - 2. : 2. . 2. : 2. : 2.465 m | x: 2.465 m [ M.y, = 0.00 | PASSA
N134/N146 (h‘{:)sésu s 2000 | n=0.1 7=21 " 278 | ne221 | n=i2 n=3.6 n=78 n=49 | n=308 | n=325 | N&S |n=325
(baft) = 500 [ %2 200.0 [ o o0 » ) . - ’ ’ .
p s =0 & ¥:0m x: 0 m ¥ 0m ®:0m x: 0 m x:0m ¥:0m 0] M.s= 0.00 [ PASSA
NIAUNZOR | )< 80 | Apd 200 | Tyt amld | 0308 | n=226 | w=12 | n=38 | n=985 | q=51 | g=344 | & P =34
(/1) 500 [Av200.0 [0 000 . : ; : ; ; s
e = 0. _ X 248m | x:2.48m | x:2.48m | x:248m | x:248m | x:2.48m | x:2.48m i M., = 0.00 | PASSA
N203/N147 | (bft) = 60 |1, =200,0 ) "My o ia =10 | 247 | w=225 | m=12 | n=35 | n=62 | n=51 | n=318 | NP NP [y =318

Passa Passa

Notagha:
wr Valores miximos da relagéo comprimento-sspessata
i timitagdo de eabeitaz
N Resisléncia 3 tracdo

V Reskténcia ao esforgo cortante ¥

M.V, Resmsténcla ao momenta fletor X e esforgo cortante ¥ combinados
M,V.: Resistdncir ao momento fletor Y p esforco corfante X combinados
N.M,M,: Resmtdncia & flexo-compiessdo

NMM,: Registéncia & flexo-tragho

M, Resistdncia A targho

x: Distdncis 3 origem o barrs

1. Coeficiente de aproveftamenta (4}

N.P.: Nia procede

VerificagGer desnecessirias p-m @ tipa de perfil (N.P.):
™ 4 varificacio ndu serd executada, Ji que ndo exicts momento flefor.
" MM hd interacio gmu & memento lbtnu © esforgo cortants para mnnmm combinagdo. Acsim a verificacio ndo serd exscutada,
“ A verificagio nda serd executada, Ji que ndo existe esforgo axlal de tragio.

' Nio hd Inferaglo entre o 25targo axial de tragde » a momenta fletor para renhuma binagdo. Assim ndla serd
", NicMwm;;:uer-lrto:‘b!poaxhldnunpﬂulnrnmmznﬁa&fcrwu nenfuma binags knnu i nda serd ds
* A verificaciia Ao ¢ necessdria, jd ndo exits momento Lorsor,
2 A vertetch s o sxncutil, m:ﬂ:muhld:mpm
Barras VERIFICACOES (ABNT NBR 8800:2008) Estado
7. N, N. M., M, V. Vy NM,M, T |NMVT| c1f
> 200.0 _ All x: 5.09m 1) @ | X: 5.09 m|x: 5.09 m @) ) (s)
N127/N128 Errg® | = 0.7 | n = 496.7 2 = 223 N.P." | N.P. 4 =02 =BG & N.P.S I NLPY NP, ERRO
L> 20010 = - x: 4.93 m (1) 2) X:0m x: 4.93 m 3 (4) (&)
N128/N129 | 2" [n = 0.4 |n = 306.5 | " 7o) ot NP NP BT | TRane g | NP NP NP | ERRO
%> 200.0 = = x: 498 m 1) (2) x: 0m X: 4,98 m (3) ) (5)
N129/N130 | “ 2w [n = 0.4 |n = 285.4 |7 Z00 FTINP.Y NP2 ST |8 e | NP NP NP | ERRO
A >200.0| _ 18 x:0m w @ X:0m X: 0m @ “ s
N130/N131 | " 22T In =04 n=288.9| TO1, |NPOINPD| T | T 079 NP NPY NP | ERRO
L>200.0| _ I x: 0m ! @| X2 0m x:0m @) P (s)
N13Y/N132 | " 25 ™ (n = 0.4 |n=307.9| 50 INPO NP | T | T g8 5 NP7 NP NPV | ERRO
N13z/N133 | M2 2000 0 = 0.6 | n =513 XLOM [N e X O | E T NP NP NPT | ERRO
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Relatorios

Sumareé Data: 29/09/22
L _ VERIFICACOES (ABNT NBR 8800:2008) e
A N, N, M, M, | v, v, NMM, | T |NMVT| o<f

N112/N106 | N.P.® [n=11]| NP | NPO [NPO[NP®| NP® | Np® |Npo|Npe|np® :gsf.‘;
N106/N140 | N.P.® [n=12| NP? | NPY [NPO[NP®| NP2 | NP® |Np®|Np.©|np® :ff;
N124/N139 | N.P.” |n=0.6| NP? | NPY [NPO(NP®| NP® | Np® |Np®|Np@|Np© ::sg_‘;
N94/N124 | N.P.® In=05| NP” | NPY |[NPOINLD| NPO | Np® |NPO|Npe|Npe i)
N70/N138 | N.P.©@ |y=0.1] NP NPY O INEY NSO NP® | NR® NP Np® | Np® ::553
N76/N70 | N.P® [n<0.1| NPO | NPO [NPO[NP®| Np® | NP® [N Np©|Np® :ﬁi‘:
NS58/N88 | NP [n=0.1] NP | NPY [NPO[NPD| NP | NP® | NPO|Np©|NpO : s v
N88/N137 | NP® |n=02| NP | NPO [NPO|NPD| NR® | NP® NP Np®|np® ::s:-g
NSB/N52 | NP |n=01] NP7 | NR® [NPY|NP®| Np® | Np® [Npo|Np@|Np©® :fg’_‘;
N52/N137 | NP9 |n=0.2| NPO | NRO [NPO|NPA| NRO | NP |Np®| NP |Np® :fg;
N70/N136 | N.P.® |n=0.1| NP? | NP® [NP®|[NPO| NPO® | Np® |[Np|Np@|Np® ::53_‘:
N4O/N70 | N.P.® |n<o0.1]| NP.® NP (NP [Np@ | Np@ NP | NP NP | NP :’fgj
N22/N16 | N.P.® |q=05| N.p® NPY (NP NP | Np® NP NP | NP | Np.® :ffg
N16/N135 | NP |n=0.6] NP7 | NP9 |[NPO|NPO| NP® | Np® |NpO|Np@|np® iy
N34/N134 | N.P.@ |n=12] NP2 NP.Y NP [N Np@ NP.® | NP NP | N.p® :‘:515_’;
N4/N34 | NP9 [n=11| NP® | NPO [NEO[NPD| NP2 | Np® |Npo|Npe|Npo hrepery

NZ/N27 | NP [n=11] NP® | NR® [NEO(NP®| NRO [ Np® [Npe|Npe|np® e id

N27/N141 | NP9 [n=12| NP | NPY [NPYINP®| NRP | NP® [NP®|Np©|Np® ::sf_‘;
N9/N142 | NP [q=0.6] NP? | NP [NPO[NPD| NP | NR® |NPO| N |Npo homey
N20/N9 | NP |n=05| NPO | NPY [NPO|NR®| Np® | NP |Npo|Npo|Np© ::sgg

N38/N63 | NP [n<01| NPO | NPO [NP®[NEO| NP | NP® |NpO|Np@|Np© :‘:sgg_
N63/N143 | NP In=0.1| NP7 [ NP® [NPO[NPS| NP | NP® |Np®| NP |NpO o 0
N45/Ni44 | N.P.O [n=02] NP? | NPY |[NRO[NPY| NP® | NPO | NP | Np©|Npo 5 610
NS6/N45 | NP.© |n=01]| NPT | NP® [NPO|NPO| NEO | NP® |NpO|Np@|Np® :25:2
N81/N144 | N.P |n=02] NP? | NP® |NPY[NP®| NP® | NP® [NpO|NP©|Np® :‘_‘__533
NS6/N81 | N.P.® [n=0.1] NP7 NP NP NP | Np® NP® | NPO | NP | NP ::Sg_‘:
N74/N63 | NP9 [n<0.1| NP? | NPO [NPY[NPO| NP® | Np® [NpO|Np@|Np® :‘:5:_‘:
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Relatorios

Sumare Data: 29/09/22
bl VERIFICACOES (ABNT NBR 8800:2008)
i N, N, M, M, | V. v, NMM, | T [NMVT] oif | o240
N63/N145 | NPO |n=01] NP | NP® [NPO|NPO| NPO | NP® [NPS|NP®|npo| PASSA
" n=0.1
N92/N117 | NPO [n=05] NP | NP® [NPO[NP®| NE® | NPO® NP NP©|Npo | PASSA
"' |n=05
N117/N146 | NP.© [n=06] NPO | NRO [NPO|[NPH| NPO | NP©O |[NPO| NP Npo| PASSA
My = 0.6
N99/N147 | NP [n=12| NP® | NP [NPO|NPH| NP® | NPE|[NPO|NP|npo| PASSA
.P. P, LA et
N11O/N99 | N.P.® |n=1.1| N.P.? NP NP NP N NP NP | NP | Np o | PASSA
Yo n=11
SR VERIFICACOES (ABNT NBR 8800:2008)
i N, N, M, M. v, v, NMM, | T |NMVT]  acf ESEto
A < 200.0 x:0m [ x: 1,599 m | x: 1.599 m | x: 1.599 ¥ '
N149/N148 - : : 1. m| x0m o n o|x: 1,599 m | PASSA
/ passa NP am10| n=m37 | nedd | n=0a | n=o1 |[NP-T|NBTINLTT C9z |n=8ng
¥: 0m !
N150/N151 | A < 200.0 % 1.548m | x:0m | x: 1,548 m | x: 1.548 m x:0m x:0m " " %:0m PASSA
4 Passa n=0.1 n< Q.1 n=29 n=1.9 n=0.1 n=01 NP | NG| NLP n=141 |n=14.1
N151/N152 | Npt % 1.429 m B x:0m x: 0.714 m x:0m ¥x: 1.429 m it . & x: 0m PASSA
/ A=l | a=30 | wwi6 | meld | g=ga [N NET NS n=43 | n=4.3
A<200.0|x%:1.599m| x:0m x:0m x:0m x: 1,599 z s
N148/N150 35 m|x: 1.599 m 1 2 ) x:0m PASSA
/ passa | n<0.1 |n=03| n=36 | =21 | n=01 | n=oa |NP"[NPTINRTI o303 |n=323
N159/N157 | Np | % 1.432 m B x:0m x:0m x:0m x: 1.432 m - . . x: 0m PASSA
/ n=0i | n=28 | nm20 | nm=o1 | w=0a |[NPT(NRTINRT G ous [na4as
A <2000 |x%:1.599m | x:0m x:0m x:0m x: 1,599 i t
N161/N160 s L. m [ x: 1.599 m = 4] x0m PASSA
/ Passa | n<01 |n=03] n=35 | n=22 =04 | n=o04 |NPTINBTINET o313 |g=31.3
< 200.0 x:0m | x: 1,599 m | x: 1.599 m x:0m : 0 5 X
N158/N161 A . x:Um 1) n R 1.599 m PASSA
/ Passa b n=10| n=34 | n=22 | =01 | g=01 |NPT|NPTINRT 525 | n=325
x:0m
:1.548m | x:0m | x: 1.548 m | x: 1.548 m x: 0 : 0
N160/N159 | % < 200.0 | ¥ :0m x:0m " 2| xom | passa
20001701 [n<01| n=29 | n=16 | n=01 | n=01 NPAINPINPT 140 [n=14.0
< 200.0 9 x:0m | x: 1.599 m | x: 1.599 m | x: 1.589 m ;0 §
N163/N162 P, x:0m A ) o % 1,199 m | PASSA
/ Passa NP n=10| n=29 | n=21 | n=01 n=0a |NPTINPTINETIT g1 |y = 2801
A<200.0|x:1.599m | x:0m x:0m x:0m x: 1.599 m | x: 1.599
N162 :1.599 m s i o] xtom PASSA
IN164 " picsa | n<04 |n=03] n=30 | n=20 | n=01 | n=0a |[WPTINPTINRT] 2590 [n=27.0
x: 0m
:1.548m | x:0m | x: 1.548 m | x: 1.548 m x:0m : 0 . s
N164/N165 | % < 200.0 [ ¥ g x:0m ' ; | xt0m PASSA
/ Bagan n=0.1 n<0.1 n=24 n=17 n = 0.1 0= 0.1 N.P."™ | NLP. N.P." By L
N165/N166 P x: 1.432 m P x:0m x:0m x:0m x: 1.432 m I = 3 x:0m PASSA
/ N n= 04 || LB n=24 | ne17 | n=04 | neoq |NP|NPTINPT 40 | n=4.0
@ 1 1.429 m . x: 0m x:0m :0m 1 1.429 : 4
N168/N167 | N.P. * P X x: m | xx0m PASSA
N P a0l | NP n=25 | w=186 =01 | n=01 |NPINPTINPTL 759 [ 4=3.0
x:0m
% 1.54Bm| x:0m | x: 1.548 m [ x: 1,548 m x:0m x:0m s
N169/N168 | & < 200,0 ' i el w| x0m | PASSA
/ Passa n=01 |n<0l| n=24 n=17 n=0.1 n=0.1 NP NP NP n=121 [n=12.1
A< 2000 |x:1.599m | x:0m x:0m x:0m x:1.599 m | x: 1.599 m i
N170 . i1 o | xom PASSA
169 | B | <04 |n=03]| n=30 | n=20 | n=01 | n=oa |MPT|NPTINPT] 2572 [q=27.2
<2000 X:0m | x: 1,599 m | x: 1.599 m | x: 1.599 m x:0m p ]
N153 R . : ) A x: 1.199 m | PASSA
/N170 | ™ passa i n=10| me31 | n=20 | n=04 | n=0a |NPTINPIINPYIT 578 |n=27.8
A< 200.0 n x:0m | x: 1.599 m | x: 1.599 m x:0m x: 0m 3
N172/N B : : j o xi 1,199 m | PAsSA
172/N17L | pacea MR n=10| n=314 | n=20 | n=01 | n=01 [NP|NPTINPTIT 6.0 |n=20.0
L <2000 (x:1.599m | x:0m x:0m x:0m x: 1,599 m | x: 1,599 m 3 - 4 x:0m PASSA
N171/N173 | " 0o iooy |jenal ge32 N=22 oo 01 = 0.4 NP7 [N | Npo | XOM | PASSA
x:0m
1,548 m | x:0m [ x: 1.548 m x:0m x:0m x:0m | :
N173/N174 | 1 <200.0 | ¥ i3 5 | x:om | PASSA
! Sodl n=01 [n<01| n=25 | n=17 | n=01 | n=01 NP2 NP NPT 439 |y =139
i :1.432m 4 x:0m x:0m x:0m x: 1,432 m ) 2
4N175 | NP | X P : ; ; o] xiom | passa
N174/N NP w=04 | WP ne26 | n=18 | neoa | neoa |[NPT[NPTINET Gl gn | q=4a
o %: 1,429 m 7 x:0m %:0m x:1.429m | x: 1.429 m " 0
N177/N176 | N.P. N.P. 0 3 w| x0m PASSA
/ 0.2 P n=26 | ne15 | nmo01 | n=0a |WPT|NPTINPT) 59 | n=3.9
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Relatorios

Sumaré Data: 29/09/22

VERIFICACGES (ABNT NBR 8800:2008)
Barras Estado
A N, N, M, M, \'A \'A NM,M, T | NMVT ctf

x: 0m

¥: 1,548 m | x:0m [x:1,548m | x: 1,548 m| x:O0m x:Om e 5 " x:0m PASSA

PELZSINLTT | & éazsosg.o n=01 |n<01| n=25 | n=18 | n=01 | y=01 [NP7[NPTINPTL " 138 |n=13.8

A<200,0|x:1.589m| x:0m X:0m x:0m x: 1.599 m | x: 1.599 m 4o - P X:0m PASSA

NI79/NL78 | " pacsa | w<01 |n=03] n=31 | n=19 | y=01 | y=oa |NP7[NPT NPT " 580 |n=28.0

* < 200.0 19 ¥:0m | %x: 1,599 m | x: 1.599m | x: 1,599 m x:0m m e o | % 1,199 m | PASSA

NI54/N179 | "passa | NP7 1010 m=32 | =22 | n=04 | g=01 [NP7[NRTINPOITL 588 |n=28.8

% < 200.0 n x:0m | x: 1.599m x:1m X:0m x: 1,599 m - - o %x: 1,199 m | PASSA

N1BO/NIBL | " pocca NP, q=1.0] n=31 | n=19 | g=0a | m=pa [NBAT|NRTINPT"L 303 |4=20.3

A< 2000 |x:1.599m| x:0m x: 0m x:0m x:0m x: 1,599 m nay " 2 x:0m PASSA

NIBI/NIB2 | "possa | n<0.1 |n=03]| n=32 | n=26 | n=01 | y=o1x |[NF |[NPT NPT 300 |4 =30.0
x:0m

X:1.54Bm | x: Om | x: 1.548 m x:0m x:0m x:0m a3 » " X:0m PASSA

N182/N183 k;:;g'o =01 [n<01| n=25 n=18 n=0.1 n=0.1 Nabs NP | NP n=14.1 |n=14.1

w | % 1,429 m " x:0m x:0m x:0m x: 1.429 m 19 2 ) x:0m PASSA

N183/N184 | N.P, ne o | NP n=26 | n=24 | n=01 | neo1 |NPT[NPTINPYL BTG | nmas

- x:1.432 m n x:0m x: 0,537 m|x:1.432 m x: 0m - n | X: 0,179 m | PASSA

N1B6/N185| N.P, n =01 N.P. o= 2.6 n=1.5 N = 0.1 n=04 NP, | NLP. | NLP, N =40 | n=40
x:0m

x:1.54Bm | x:0m | x: 1.548 m | x: 1.548 m | x: 1,548 m x:0m 1) " 5 X:0m PASSA

N187/N186 J\.'S)azsﬂsg.ﬂ n=01 |n<0.1 n=2.6 =23 n=0.1 n=0.1 N N.B | NP n=13.7 [n=13.7

1<200.0|x:1.599m| x:0m x: 0m x: 1.599 m | x: 1.599 m | x: 1.599 m V) 3 0 x:0m PASSA

NiBB/NLB7 | "possa | n<01 |1=03| n=31 | n=18 | n=01 | p=0a |NP7INPTINPT 585 |n=28.5

2% 200.0 5 x:0m | %:1.599m | x: 1.599m | x: 1.599 m x:0m vy g o | %1 1,599 m| PASSA

n1so/Niss [ 3 < N.P. n=10| n=33 | n=26 | n=01 | n=o1 |NP"|NPHINPIITL 08 = 20.5

A< 200.0 ™ x:0m | x:1.599m|x:1.599m|x:1.599m x:0m 1) 2 o %:1.199 m| PASSA

i Bl M7 NPT 1y=1.0| n=29 | n=21 | n=01 | g=04 |N&7|NRTINLTIT 284 |n=28.1

%<200.0 [%x: 1,599 m| x:0m x:0m x: 0m x: 1.599 m | x: 1,599 m 1) o < x:0m PASSA

N19O/N18L | "pasea | n<01 |[n=03| n=30 | n=20 | n=01 | w=01 |NP7[NRTINBT o270 [n=27.0
x:0m

%:1.548m | x: 0m | x: 1.548B m | x: 1.548 m x:0m x:0m i a f X:0m PASSA

N191/N192 Aéazsg:.u n= 01 |n<0d| n=24 "= 1.6 =01 n=0a NP NRINP n=121 |n=12.1

a | % 1.429m ot x:0m x:0m x:0m x:1.429m i o 3 x:0m PASSA

N192/N193| N.P. n=0.41 N.P. § =24 =17 n=0.1 = N.P. N.P.”' | N.P. n= 4,0 n=4.0

_,. x: 1,432 m x:0m x:0m x:0m x:1.432 m i & § x:0m PASSA

N195/N194 | N.P.* nooa | NPT S0 " = 1.6 aa0a oo | NP NP NP, n=39 | n=3.8
x:0m

X: 1,548 m| x: Om [ x: 1,548 m | x: 1.54B m x: 0m x:0m g ) : x:0m PASSA

NISG/NLSS |2 2000 ("0 01 |n<0i| n=24 | w=17 | n=04 [ w=oa |NPT[NRTINAT ooyoh [n=121

2<200,0x:1,599m| x:0m x:0m x:0m x: 1,599 m | x: 1.599 m 19y m 9 x:0m PASSA

N197/N196 | “ - n<0d |n=03| ne=30 n= 2.0 n e 0.1 w01 NP INRTINRS L TR0 = 27,2

s 200.0 a x:0m | x:1.599m |x: 1.599 m | x: 1.599 m x:0m 9y .1 x:1.199 m| PASSA

N198/N197 | ™ bagea NP lpsto] n=3l | n=20 | =04 | g=o04 |[NB NPT MR 0278 |yma2s

L < 200,0 i x:0m | x:1.599 m | x: 1.599 m | x: 1.599 m xt0m iy y .| %1 1.199 m| PASSA

N156/N199 | * pagea NP™ licro]l weadl | =23 | a=0a | g=oa [N | NPT NPT o298 [ym 20.8

A<2200.0|x:1,5899m|x:0m ¥:0m x:0m x:1.599 m | x: 1.599 m i B x:0m PASSA

N198/N200 | b cea | n<01 [n=03] n=32 | n=20 | n=01 | n=01 |NP7|NPTINPT] 384 |n=284
x:0m

¥: 1,548 m| x: 0m | x: 1,548 m | x: 1.548 m x:0m x:0m 12y - A x:0m PASSA

N200/N201 iazsgoa'o =01 |n201| 7=26 | n=1.8 | n=01 | n=oa |[NPTNRTINRTL Sl 136 [n=13.6

1 x: 1.429 m 7 x:0m x:0m x:1.429 m X:0m . - @ x:0m PASSA

N201/N202 | N.P. ne01 | NP n=2.5 eyt o Bt h=04 | NPCT[NPIINP N4l | n=4al

6 x: 1,432 m = x:0m x:0m x:0m x: 1,432 m 143 n o x:0m PASSA

N204/N203 | N.P. neoa | NP = 2.8 n=17 5 Bl n= o1 | NP NPT NP, FEa | =
X:0m

¥:1.548m | x: 0m | x: 1.548 m x:0m x:0m x:0m o an x: 0m PASSA

N205/N204 | & ::sﬂsﬂa.ﬂ nm01 |n<01] n=26 | n=17 | n=01 | g=0a |[NP[NPTINPT] o oia1 |q= 141

%2000 %:1.599m | x:0m % 0m x:0m x: 1,599 m | x: 1.599 m 2 9 5 x:0m PASSA

NZOG/N2DS | ™ pasea n<01 |n=03] n=3.3 n =22 n=0.1 nm0d PP NPT NPT 203 n=29.3

A < 200.0 - x:0m |x:1.599 m X:1lm x: 1,599 m x:0m 204 0 s | % 1,198 m | PASSA

N207/N206 |~ 5 s5a N.P. n=10| n=3.4 n=1.9 n=0.1 n=0.1 NPT NGRS NGBS 0,8 n=29.5
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Relatorios

Sumareé Data: 29/09/22

Notagdo:

Al Limitagdo do indice de esbeltez

N Resisténcia a tracdo

N.: Resisténcia 3 compressao

M,: Resisténcia a flexdo eixo X

M,: Resisténcia a fiexdo eixo Y

V,: Resisténcia ao esforgo cortante X

V,! Resisténcia ao esforgo cortante Y

NM,M,: Resisténcia ao esforgo axial e flexdo combinados

T: Resisténcia a torgdo

NMVT: Resisténcia ao momenteo de torcdo, forga axial, momento fletor e cortante
o rf: Resisténcia a interagbes de esforgos e momento de tor¢ao
x: Distdncia & origem da barra

y. Coeficiente de aproveitarmento (%)

N.P.: Ndo procede

M,: Resisténcia a flexda eixo U

M,: Resisténcia a flexdo eixo V

V,: Resisténcla ao esfarco cortante U

V,: Resisténcia ao esforgo cortante V

NM,M,: Resisténcia ao esforgo axial e flexdo combinados

\Verificacoes desnecessdrias para o tipo de perfil (N.P.):

A verificagdo ndo serd executada, jé que ndo existe momento fletor.

“ A verificacdo ndo serd executada, j que ndo existe esforgo cortante.

A verificagdo ndo é necessaria, ja que ndo existe momento torsor.

“ Ndo hd interagdo entre a esforgo axial, momento fletor, esforgo cortante e momento torsor. Portanto, a verificagdo ndo & necessaria.
% N5o ha interacdo entre os dois esforgos cortantes nem entre © momento torsor, esforco axial, momentos fletores e esforgos cortantes.
Portanto, a verificagdo ndo é necessaria.

s A verificacdo ndo procede, ja que ndo ha forga axial de compressao.

7l A verificagdo ndo serd executada, Jé que nao existe esforgo axial de compressao.

™ N3o existe interacdo entre o esfor¢o axial e o momento fletor nem entre momentos fletores em ambas as dire¢es para nenhuma
combinacSo. Portanto, a verificagio ndo & necessaria.

™ A verificacdo ndo serd executada, J3 que ndo existe esforgo axial de tragdo.

9 Este caso ndo estd contemplado pela norma e, portanto, ndo é possivel realizar a verificagdo.

Erros:

' Ocorreu um erro, a esbeltez da barra € maior que a esbeltez limite.
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Memodria de calculo para dimensionamento de linha de vida horizontal para realizacdo de
trabalho em altura

1 - Objetivo

O presente documento tem por objetivo apresentar o memorial de célculo do um sistema de
linha de vida horizontal

para realizacdo de trabalho em altura, bem como definir recomendacdes para a instalacio do
sistema.

2 — Metodologia

O trabalho seguiu as seguintes etapas:

2.1 - Levantamento dos desenhos.

2.2 — Célculo dos cabos e defini¢do dos acessdrios.

3 — Memédrias de calculo

O dimensionamento da linha de vida segue as seguintes premissas:

3.1 - Reduzir a consequéncia de uma queda ou até mesmo eliminar o risco.

3.2 — Possibilitar o deslocamento seguro dos colaboradores durante a substituigdo da
cobertura metdlica.

Memorial de Calculo
Varidveis definidas:

e Cabo de aco ABNT 6x19 (Alma de aco) @ 3/4” (19,00mm)
s Massa: 1.496 => 1.50 kg/m

e Flecha minima=441mm

e Vdo Maximo =14.700mm

Calculo da reacdo devido ao peso préprio do cabo:
RC=m.Ll*/8.F

Onde:

RC = Reagdo nos apoios devido ao peso do cabo

L = Vao livre entre os apoios

f = Flecha minima em metros

RC =92 kgf

Calculo da reacdo horizontal:

Onde RH é a reagdo na horizontal, N é o numero de pessoas que trabalhardo simultaneamente
na linha de vida, P & o peso do colaborador somando seu EPI e ferramentas P=150kg, a fator
de impacto a=2 e @ é o dngulo formado entre formado entre uma linha imaginaria que passa
pelos dois pontos de apoio e a inclinagdo do cabo.



Rh=N.P.a/2.Tg.@

Rh=3 x 150kg x 2 / 2 x (0,441/7,35)

Rh = 7.500kgf

Tracdo no cabo

Te=Rh+Rc
Tc = 7592kgf

Fator de seguranca

Onde Tr é a tragdo de ruptura minima e Tc é a reacdo no caboz

Fs=Tr/Tc

Fs=3,53

Fs 2 2 => Logo atende a norma OSHA 1926.502

Cabo de ago classe 6x19 - alma de ago

6x19 Seale 6x25 Filler
1+9+8 146+6+12
Carga de Ruptora
ey Massa Apiox, ka/1h) Winina (i
mm pal IP§ EIPS
32 /8" 0,040 0,65 873
40 502 0.063 1,02 113
48 16 0,096 1.46 164
84 1" 0142 268 30
80 ane 0,268 - 480
95 g’ 0352 5.6
s e 0519 9.30
13.0 v 0,685 12.10
14.5 916" 0,868 15.20
16.0 &8 1,058 1870
19.0 34 1.496 26,80
20 7 2036 36,10
60 I? 2746 A7.00
280 118 3447 £9.00
320 11 4.192 72,60
380 Lz 6,004 103.30
420 158" 7120 122,00
45,0 134" 8,368 141,00
52.0 & 10,921 183,70

Tr (ke)




Célculo da deformagdo no cabo

Para calcular a deformagdo, utilizamos a equagdo de deformagéo do catalogo da CIMAF

MODULO

ELASTIDICADE

outubro/2000
Classe E (Kgl/mm?)
6x7 9.000 a 10.000
Cabos de ago 6x19 8500 a 9500
Bims de 6x36 7500 a 8500
8x19 6500 a 7.500
Cabos de ago Bbx7 10.500 a 11.500
alma de ago Bx19 10.000 a 11000
6 x 36 9500 a 10.500
7 fios 14500 a 15.500
Cordoalhas 19 fios 13.000 a 14.000
37 fios 12.000 a 13.000
AL=PxL/ExAm
Onde:
AL - Deformagao Eldstica
P — Carga aplicada
L — Comprimento do cabo (vao)
E —Modulo de Elasticidade = 11.000 kg/mm?
Am — Area metdlica => Am = Fx d?
Construgao do cabo de aco ou cordoalha Fator “F”
8X19 Seale, 8x25 Filler 0,359
MinePac 0,374
6x7 0,395
Bx19 M 0,396
6x31/ 6x36 / Bx41 Warrington Seale 0,410
6x19 Seale 0.416
6x25 Filler 0418
18x7 Resistente a Rotagéo 0.426
Cordoalha 7 Fios 0,589
Cordoalha 37 Fios 0,595
Cordoalha 19 Fios 0,600

Am=Fxd?

Onde, F é o fator de multiplicagdo que varia em fung¢do da construgdo do cabo de aco

divulgado pelo fabricante, d é o didmetro nominal do cabo em milimetros.

Am= 0,416 x (19mm) ?

Logo Am=150.176mm?




Substituindo na equag@o da deformaco, tem-se:
AL=7592kgf x 14,700 / 11.000 x 150.176mm?
Logo AL= 67,55 => AL = 68mm

Calculo da flecha maxima

Sen @ = Fmin / (Lc/2)

Sen @ =441/ (14.700/2)

Sen @ = 0,06

@ =3,44°

Lc=14726,00mm

Cabo solicitado a esfor¢o

Lf=Le+AL

Lf = 14794,00mm

Calculo da flecha maxima

frax = V((Lf/2)? - (L/2)?)

fmax = V((14794/2) - (14700/2)?)

Logo fmax=

fmax = 832,53mm



Clipagem do cabo de ago

A clipagem do cabo de ago serd realizada com a base do grampo colocada no trecho mais
comprimido do cabo

(aquele que vai em direcdo ao olhal), conforme ilustracdo abaixo:

114

e ] L) <
_-.\‘.\‘ix‘:{\‘.\\"-t.\" .‘_.\\\'\\.w RN

114 114

Seguir a tabela abaixa para a quantidade de grampos

QUANTIDADE DE GRAMPQOS PARA CADA DIAMETRO DO CABQ

Diametro do Cabo Grampo Leve Grampo Pesado
fm) s iijv‘:-:a-' 0 a f:f:@-:an*--:-n!: I'J_t:mem :_45 Ei;;ga-:ar‘-erzc-
v LIaMmpos vilmimo imm) bfﬁ!']f.‘i. rAJ.I'lH"G tnmin)

4.8 316" 3 30 2 329
6.4 14" 3 38 2 38
8.0 516" 4 48 2 48
9.5 38" 4 57 2 57
11,5 716" 4 67 2 67
13.0 1/2" 5 76 3 76
16.0 68" 5 95 3 95
190 34" g 114 4 114 ADOTAR
22.0 118" 7 133 4 133
26,0 1" 1 152 5 152
29.0 1.1/8" N/R N'R 6 172
32.0 1.1/4" N/R N'R 7 191
350 1.3/8" N/R N/R 7 210
38.0 L2 N/R NR 8 229

Nota: Os grampos deverao ser reapertados apas o inicio do uso do Cabo :de Aco.



Recomendacdes

Este projeto foi calculado levando em consideracio 03 colaboradores trabalhando
simultaneamente na linha de vida, ou seja, torna-se proibido o trabalho com mais de 03
colaboradores conectados a linha de vida simultaneamente. E importante que esta informacdo
fique clara para todos os colaboradores envolvidos na atividade.

No momento da montagem, deve-se conservar a flecha minima de 441mm, pois se solicitado, a
flecha atingird um valor de 832,53mm quando a queda dos 03 colaboradores simultaneamente.

Portanto € importante verificar a distancia dos anteparos até a posigdo final que o cabo ficaria
se solicitado, uma vez que o cinto de seguranca tem 2400mm de comprimento de talabarte, ja
considerando a abertura do absorvedor de energia.

E importante também, nio montar o cabo de aco com flecha menor que 441mm por que assim
€ aumentado a tragdo no cabo, podendo comprometer o projeto e a seguranga dos
colaboradores.

O acesso ao local de instalagdo da linha de vida deve ser feito de maneira segura, atendendo aos
requisitos legais, especialmente a NR35,

Referencias

Norma OSHAS —1926.502 - Fall protection systems and pratices. — Occupation Safety and Health
Administration.

Cabos de ago — Catédlogo CIMAF/2000
Manual técnico de cabos de aco — CIMAF/2009
NORMA ABNT NBR 6327/2004 — Cabos de ago para uso geral — Requisitos minimos.

NORMA ABNT NBR 16325-2 — Protecdo contra quedas de altura parte 2: dispositivos de
ancoragem tipo C
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